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 E1-160 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 Radi o Operator use since the
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.

Figurel EF160 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 R$232 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 R$232 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 throughpBetrial

Code

Description

T

* g 0O, 4

—_
F*

3

*

0

*

XN QOO0 T A WNO

Switches to Transmit (low active TX PTT Pin 3)

Switches to Receive (opposite of above)

Retrieves the DTMF buffer and clears it

Disables Transmit

Enables Transmit

Enable Communication interface

WSUNRS@PSaE | yAG LYF2NNIGAZ2Y |y
Switches RS232 to 9600 Baud, requires change of terminal setting
Switches RS$232 to 2400 Baud, requires change of terminal setting
Switches timeout timer off

Sets timeout to 2 minutes

Sets timeout to 3 minutes

Sets timeout to 4 minutes

Sets timeout to 5 minutes

DTMF hang timer at approximately 500ms

DTMF hang timer at approximately 1s

DTMF hang timer at approximately 1.5s

DTMF hang timer at approximately 2s

CAS input level going positive

CAS input level going negative

Disable Communication Interface

* Echo Link Only

# SVXLINK only

Table of overAir commands, these commands are accessible using DTMF codes.

A(ls)*

Enables Transmit Press A for more than 1 Second and then STA

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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El-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.

i: B62+.012 ‘; o C :
e p— i
1531012 I M j Ii

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 ane

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 appropriRésliosignal:

ﬁﬁ [E]ﬁf:- Name Pin #

=FE=p Microphone 1
== Analog GND 2
21

PTT 3

& Pin 9600 Audio 4

1200 Audio 5

161-2206 COR + 6
Figure2

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
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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:

ol [ s

- “5‘3@‘ DCD 1
=}=1 RXD 2
211 TXD 3
, RTS 4

& Pin
GND 5
161-2206 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 thé@:you can start your
favorite Terminal Program or use the EI-160 Setup application available from Amateur Radio
Accessories, to program your EI-160.
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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.

El-160 Parameter Setup

Timeout Timer Serial Parameter RTx Contral
i COMT Available,
O 2t
&) 3 Minute
O 4 Minute
O 5 Minute (® Echalink O Swelink
O oFF O cor Gt DTMF
DTHF Mute Hang [nfarmnaticn Dizable T
Enable Tx
) Hang 500ms
COR MEG
(%) Hang 1=
() Hang 1.5¢
) Hang 23

Waiting... Local: 1:05:46 PM UTC: /182009 5:05:46 PM CamParam On &ir Timer Gen

Figure3 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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El-160 Parameter Setup

Tirneout Timer
2 Minute
%) 3 Minute
(0 4 Minute
) 5 Minute
O OFF

DTHF Mute Hang

) Hang 500ms
(*) Hang 1z
) Hang 1.5
) Hang 23

Serial Parameter
CO1 Available.

(#) Echolink ) Swalink
O o
Infarmation
El-160 “er. 1.020
(CIHJBZD Jun 2009
2400
\Model Info

=

I
s

b ode

Get DTHMF

Dizable Tx

Enable T

COR MEG

I
H
e
—
— >
1
=}
=

Idle Local: 1:01:44 PM UTC: 6/15/2009 5:01:44 PM COM1 ACTIVE! On Air Timer Gen

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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El-160 Parameter Setup

Timeout Timer Serial Parameter R/ T Contral
I:E} 2 Minute COM1T Avallable. _
-TH
) 3 Minute
O 4 Minute
O 5 Minute (® Echalink O Swlink
O OFF O cor Giet DTMF
DTHF Mute Hang Infarmnation Dizable Tx
(EI_;HEJ%;SU 1 'Dzznuna Elniol
) Hang 500ms . L.
2400 Bicd
) COR MEG
2 hin
) Hang 1.5 K
) Hang 23
X Regues =T
Transmit Local: 1:10:51 PM UTC: 6f18)2009 S:10:51 PM COM1 ACTIVE! 72 Sec, Gen

Figure4 shows the GUI while performing anheout 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 El-
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
AyiG2 GKS b2GSLIR YR dzasS GKS y23SLJ RQa LINAY
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El-160 Parameter Setup

Timeout Timer Serial Parameter R/ T Contral
I:E} 2 Minute COM1T Avallable. _
-TX
) 3 Minute
(0 4 Minute
O 5 Minute (® Echalink O Swlink
O OFF O cor Giet DTMF
DTHF Mute Hang Infarmnation Dizable Tx
(EI_;HEJ%;SU 1 'Dzznuna Elniol
) Hang 500ms . L.
2400 Bd
) COR MEG
2 Min
) Hang 1.5 K
) Hang 23 ek
o e [ et ]
Idle Local: 1:14:06 PM UTC: 6/18/2009 3:14:06 PM COM1 ACTIVE! 128 Sec. Gen

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 controlthe El-mc n 2 NJ OKF y3S LJ N} YSUGUSNE X
the codes found in the table above. NOTE: The codes are case sensitive.

How do | 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?????2-w SEUGSYaA 2y ® t f | Ay dz&d S
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:

YELETEETip

by Statiu:unl Sewersl Prowy  Timing |.-’-'-.udi-:| I F'erf-:urmanu:el

Connect attempt;

Receive time limit;

B = s
Transmit tme mit; [0 =3 sec

| nactivity timeout;

Receive hang time: |1 200 5: MEe

:

K. Cancel Help

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.

B0 eI a%

R Ctl | T Ctl | DTMF | Ident | Options | Signals | Remt | RF Info |

Carmier Detect

~ Manual W0 Delay [ms): 12["]3:
W0 Anbi-Thurnp [mz): |500 3:
f* Serial CD ChFreq Delay (ms): 300
" Senal CTS

™ Serial DSE Cernial Port; | COM1 -

[ Invert Sense

-

Diuration [mz]: El

] 4 | Cancel Help

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.

j

SsuL Sy a‘
ROl TX Ctl | DTMF | Ident | Options | Signals | Remt | RF Info |
FTT Activation
" External WO
. Serial Port:
e ASCH Serial
=~ DTR [ 9500 bp=

| KeyPTT On Local Transmit

0k, | Cancel Help

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.

SYEOPEELID;

x|

R Cil| T Col DTMF | ident | Options | Signals | Remt | RF Info |

DTMF Decodst | i Interdigit Time [ms}, [0 =
f_ :En?:t:;njl [v Log Al Cormmands
A W Auho Mute Advanced. .. |
[ Dizable During PTT
[ Enable Remate Fad
Funiction |Sequence | J Reset to DEfaU|tS|
Connect
;Z:Z:;tiica" i — | T DeadKey Prefix
Disconnectall -3 l_—|
LinkDvown
LinkJp
ListenonlyoffF 0510 Station Shortcuts. .

Cancel

o ]

Help

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% dutycyclel YR AY Y 2NXIf Y2@A{3Y&AEeR2VIQE
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 OVolt signal without activity on the
Frequency. Once a signal is detected the COR will go High (between +5V and higher (+8V)). The
El-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
El-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
AG A& ySOSaalNeB (2 {Syid I 5¢aGile@idteacom@aNd Y2 NB { K
mode. After you release the Buttonyodz Ydza i &4SYR AYYSRAIFI(GSft& GKS 5A.
GKS 9ylFo6ftS /KFENFXOGSNI 0GFé0d LT y20KAYy3a F2fft264a
command mode will be cancelled and the EI-160 resumes normal operation.
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How do | configure SVXLINK?

To configure SVXLINK@ 2 dzQf £ KI @S {2
Jetc/svxlink.conf.

w»
puj
>+
[

FyR OKIFy3aS (KS

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:

XXXXX
DTMF_DEC_TYPE=INTERNAL
And change it to
DTMF_DEC_TYPE=554S
XXXXXXXXX

Next find :

[Rx1]

X.

DTMF_SERIAL=/dev/ttySO

X.

And verify it looks like above.

Also Verify a few more entries.
[Rx1]

X.

SQL_DET=SERIAL
SQL_START_DELAY=0
SQL_DELAY=0
SQL_HANGTIME=50

X.

SERIAL_PORT=/dev/ttySO
SERIAL_PIN=CTS:SET

X.

[Tx1]

X.

PTT_PIN=RTS

TIMEOUT=300

X.

Save the svxlink.conf and restart SVXLINK.
ThatQit!
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Schematic Diagram
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If e Packet sce==ory coprecior is uzed a=s aveilsble on nodem tramceiver,
BSAE refer's to BARE Audic path on Transceiwer connomly ot B3O lavel
1790 rafer's to 179@ Audla path on Transoedwer, thls lewel ls rdger

# tha audia eource iz other than packat accassony connechor,
Alther [nput cam be used 10 feed adln, spaed doemr't matar.
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