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VARA FM modem & VARA HF modem
VARA Chat   VARA Terminal   VAR SAT

https://rosmodem.wordpress.com/



Purchase license to get full features



VARA  client apps

VARA  chat

VARA  sat

VARA  terminal

VAR  AC

Winlink Express



VARA Setup options



VARA  CHAT  broadcast mode
uses low speed modulation



VARA Chat “broadcast” mode

This allows many ops to share the same 
frequency chatting with each other

A few of us have tried this on 80m SSB 
and of course there is no “error 
correction” but VARA on HF is robust



VARA Chat can call  CQ



VARA in “linked” mode

VARA can do a “link” with one other 
station using error detection & correction

This means two stations ONLY are 
exchanging data on Winlink Express or   
VAR AC  or  VARA Terminal

Linked modes are best for sending 
EMCOMM style files



VARA  Chat 1.4.3 - create a “link” to another station



VAR Chat can send files 
once a link is made





VARAC





VAR  AC more options



VAR AC   connect request
pick bandwidth and frequency



License your call for VARA

Upgrade to a licensed version to allow full 
access to all features of  VARA



Hardware needed

RADIO - VHF/UHF  FM mobile rig    or   HF SSB rig

TX: input port  - DATA port  or  MIC jack

RX: output port – DATA port or ext speaker jack

Sound Card  - analog/digital  conversions

INPUT - Rx  analog audio from radio to sound card

OUTPUT – Tx  analog audio from sound card to radio

PTT   - COM port   or  VOX  (voice relay)

GND - common ground cable



Interface  Requirements

Goals:   set proper RX and TX levels,

provide a means to SEND (PTT)

avoid  RF  feedback 

Optional  Rig Control  (CAT)



Packet  vs.  VARA
Which bike would you want 

to ride up and down a mountain?



One-speed Packet



VARA FM and VARA HF
changes speed based on S/N



Goals for VARA FM / VARA HF

Adapt speed to a changing propagation

Send data with error detection

Efficient use of bandwidth on HF

Be inexpensive and easy to learn to use



VARA (the modem)
requires a “sound card”



Typical setup with external usb sound card

digital audio - computer to/from  sound card

analog audio - radio to/from  sound card



TYPICAL  6 pin “MINI-DIN” DATA port

one  TX audio pin
one PTT pin

TWO  RX audio pins on FM:  1200  or  9600 baud
9600:  FLAT audio

1200: filtered and processed audio similar to speaker audio



Many modern rigs have built-in sound cards



Modern DRA sound card
every feature you might need



Ultra small  DigiRig with serial COM ports for PTT 
and Tx/RX  audio port via 3.5mm  TRRS  pins

(unique cable sets for variety of radios)



USB sound  - getting smaller and smaller
MIC  input  and  HEADPHONE  output

VOL control,  MONO/STEREO



Tigertronics - SignaLink
(no COM port and one channel audio)

Has its own VOX circuit for PTT and Delay (hang time)
Rx and TX front knob audio level adjustments



TWO MODEMS

VARA FM   used on VHF/UHF
VARA HF   used on SSB



Identify your sound card and PTT method
Set DRIVE level (TX audio)

Select audio channel:  L / R / L+R



Pick method for SEND (PTT)
four options – you choose based on your radio



TUNE  button
engages PTT and send a 1500 Hz audio tone



DRIVE LEVEL: set TX audio amplitude
wide range  0 to -30 dB



Auto Tune  - feature on FM only



How does autotune work on FM

Sound card sends out 10 levels of TX audio

Receiving station measures S/N of each level

Receiving stations sends info back to sending 
station and suggests changes as needed to RX 
and TX audio of sending station



On FM only  
AUTO TUNE  to EACH station



Result:  TX Drive Level is automatically set
VU meter shows Receive Audio level



PING on FM  shows S/N and Rx audio VU
on both sides of the link



Digipeaters on FM

Can be used to produce links over larger 
distances with up to 2 digipeaters

You can set up your own station as a digi

We use  -4   after your call in Chester Cty

i.e.     K3eui-4



Enter your call  -4  to set
up your station as a “digipeater”



VARA  FM  
options are “narrow” or “wide”



VARA FM  (VHF/UHF) can operate
Narrow (<3 kHz)   or   Wide (<6 kHz) 



VARA FM 4.0   VHF/UHF 
WIDE BW (6 KHz)   needs  9600 baud TX/RX pins

NARROW BW (<3 kHz) uses  1200 baud pins
similar to speaker and microphone audio paths



Busy  Rx Window  VARA FM
note speed level 11 = 12,750 bit/second



VARA  on  HF  SSB

You must choose the client app

VARA chat  or VARA Terminal 

VAR AC 

Winlink Express



VARA on HF  SSB

HF  comms  depends on propagation

Local 10-200 miles   80 meter

Regional 100-600 miles: 40 meters

Greater distances:   20 meters



VARA  HF  Gateways (using USB)
list call, frequency, mode,distance



VARA HF  Winlink “Gateways”
allow internet access all over world



VARA HF  bandwidth options and speeds
500 Hz  and  2300 Hz



VARA  on HF  bandwidth set to 500 Hz
(level 13 = 1543 bit/second)



VARA HF set to higher bandwidth 2300 Hz
higher data rates: level 16  =>  7050 bit/s



What does VARA modulation 
look like on SSB and FM?



VARA HF (SSB) with 500Hz BW



VARA HF at 2300 Hz BW



FM carrier with no modulation



FM  Very weak modulation (barely audible)
1500 Hz “tune” audio  30 dB below carrier

RF bandwidth about  4 kHz



FM  tune  audible but not loud modulation
note presence of 1st and 2nd sidebands

increasing bandwidth to 6 kHz



As FM modulation level increases
number and amplitude of sidebands increases

bandwidth also increases now to  12 kHz



What is ideal level of TX audio
on an FM radio?

When the deviation of the TX signal is set to 
about 2 to 3 kHz

When the 1st pair of sidebands has an amplitude 
equal to the carrier amplitude with a 1500 Hz 
TUNE signal the modulation “index” is 1.5

Deviation  =  1.5  x  1.5 kHz  =  2.25 kHz



FM modulated by a single pitch TUNE
sine wave at 1500 Hz

multiple sidebands  and  larger bandwidth (16 kHz)



Once the TX audio 
is set to ideal with a TUNE

What would a VARA FM  

data signal look like?



VARA FM signal with ideal level of TX audio



Sometimes we need to set up 
portable for EMCOMM



Complete  HF / VHF / UHF  station
Icom 706MIIG  (HF/VHF/UHF)  SSB-FM

USB-serial converter   COM port PTT    and    CAT  (rig control)
SignaLink usb audio  VARA modes   HF antenna tuner

Pactor TNC   and  VHF PACKET



VARA FM  and
Winlink

Messages can be sent
“peer-to-peer”

or
to a “Gateway” with internet 

connection



VHF  VARA FM   GATEWAYS on 2m band

note call, frequency, mode, grid



Register your call with Winlink.org



New Message format
Winlink (Gateway) or P2P



American Red Cross Templates



ICS Templates



Medical and Weather Templates



American Red Cross Daily Shelter Report



Severe Weather Report



55kB file sent in 23 sec ==> 140 kB/minute
on 2m FM simplex



Time for a Coffee Break  
and  Questions
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