Adding Pan-adapter Capability to the Yaesu FT -2000/FT-950

Jeff Blaine 0 ACOC 0v2 - Dec 2009

A great deal is made over the Flex series click  -tune and bandscope capabilities. The same features
can be added to the FT  -2000 as well providing possibly the  best of both worlds & all the convenience

of the bandscope and quick navigation dcombined with the traditional fe
Following is a summary of how to get the FT2000 configured to have band scope service. The

capability of the band sc  ope depends on how much time and money you would like to invest. And

there are a lot of ways to do it. l 6l'l try to outline them al/|l here.
[Note dthe procedure for installation and use with into the FT -950 is identical except for the cable

routing. This is explained in the RFSPACE documentation. But all the comments here on the FT -2000

are applicable to the FT -950 as well.]

But for as little as $250, you too can have most of the key features of the Flex and all the features of
your FT-2000 working tog ether!

Note: The following assumes the reader has some computer and hardware competence. There is
little risk to the rig, and at the basic level, not a lot of $$ at risk. However, please consider that the kit
build is a easy to mid -level complexity p roject - and the software part will take some time and
adjustment to get it working FB.

Good luck es 73 / acOc

Hardware involves adding a plug -in card into the FT2000 and attaching the of the plug -in card
outputto a SDR and thenontoa computer

Software (in the basic form) involves using PowerSDR program and HRD for rig control

Shopping list:

Sound card 8 price range: $0 -$200

Any sound card will work.  The sensitivity to weak signals that are noticeable above the noise floor of
the band scope will depend on the noise floor of your sound card - and the strength of the signal into
the SDR.

A typical PC made in the last few years will provide 48khz bandwidth service. And with a higher end
add -in sound card, the bandwidth you can see in one view is larger 0 96khz or 192khz.

For a compressive overview of sound cards, and how they work with the SDR, check out N8LPLar r yds
excellent web page here:

http://www.telepostinc.com/s oundcards.html



http://www.telepostinc.com/soundcards.html

To get started, you may want to initially use the sound card built into your pc - and then after
understanding your use habits more, then revisit the sound card options and consider something
more exotic if you need it

RF space IF-2000 board 0 price: $190

This is the mixer board that is made to fit perfectly into the FT2000 /950. 1 t 6 s t he most expe:
the project -but i t 0-havestenmu s t

http://www.rfspace.com/IF -2000.html

IF-2000 Interface Board

IF-2000 Specifications:

Current Draw: 110mA @ 9 volts

LO Frequency: 80.000 MHz

LO Stability: +/-50ppm, 0 ->+85 C
IF Input: 69.45 MHz

IF Output: 10.55 MHZz*
Response: +/- 0.5dB@+/-500 KHz
Input Return Loss: -20dB

* All this for USD $189.

* Visit order page for available purchase
options and distributors.

The car dds faoonverttthe @55 Mhg 1 &t I¢ down to a 10.55 Mhz intermediate IF output which
terminates in a BNC pigtail that hangs out of the back of the FT 2000.

No permanent modifications to the FT2000 are involved as it occupies the same location as the DMU
bandscope card does  (see red arrow pointing to the IF2000 card in the pic below)

Installation takes just a few minutes & most of which are spentre moving the many screws securing the
rigés top cover.

DMU USERS: If you have a DMU now, the IF-2000 replaces the DMU band scope. Which means that
the DMU band scope page will not function 0 however, **ALL** other DMU functions will work exactly
as before .


http://www.rfspace.com/IF-2000.html

The cards are most easily purchased
but HRO always seems to have them.

from HRO. About $190 delivered.
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1) Manufacturer: RFSPACE

Item : IF-2000

Description : IF OUTPUT BOARD FOR FT-2000 SERIES
YOUR HRO PRICE $189.99

Stock status: TN STOCK*M]
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SDRO price:  $13-$500

There may be other sources

The purpose of the SDR is to convert the 10.55 Mhz output of the IF2000 card into a baseband signal.

Any SDR that is capable of tuning
this application that are the most popular

1. Softrock Lite Il

2. N8 LFLePAN

3. RFSPACE SDRQ
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SoftRock Lite Il = ==

For our bandscope,

Softrock kit which can be ordered here from Tony :

Orders: https://www.kb9yig.com/

at 10.55 Mhz will work. However, there are 3 common choices

on

for

of cost , effort

the first option is to use a slightly customized v ersion of the standard 30m band

Questions: email via kb9yig.gmail.com

C


https://www.kb9yig.com/

Upgraded 30m SoftRock Lite Il Receiver Kit $13.00 each 1 - | G

The upgraded 30m SoftRock Lite Il kit provides a simple to build SDR receiver with a fixed
center frequency of approximately 10,124 MHz. When used with a sound card that can sample
at 96 kHz, the band coverage is from below 10.10 MHz to above 10.15 Mhz.

Pricingmay varyabit dbut i tds very | ow cost.

The kit is simple - with one exception & it involves some SMT work. If you are a medium skilled builder,
the kit should take about 2 -3 hours to complete depending on how good your eyes are as the SMT
parts can look quite small. J

The good news is that, from time -to-time , Tony makes available assembled units at a cost of less than
$50. Contact Tony at the web site above or via email if you would like to see what the availability of
a pre -built unit is.

My SR2 looks like this. The board in the center is the Softrock. And the tiny square board to the left is
the optional Z10000 preamp (described later)

Box is 3" long

Here is a bottom -side picture showing the few SMT parts that  will be mounted :



Heath -kit style builder notes are available here:

http://www.wb5rvz.com/sdr/sr_lite ii/

If you are considering the SR2 and are unsure if this kit is for you, take a look at the builder notes.

Robby has done a simply fantastic job of taking the construction down to the simplest step -by -step

process. A review of these instructions should help you to make your decision. Regardless of your

final decision on which SR t o diirsadlysetdtlelstendaad for thiokindadt Ro |
information. Fantas tic job OM!

CUSTOMIZATION OF THER24d Selecting the Center Frequency

The only modification needed is to select a different crystal so that the frequency of operation ends

up in the correct spot for our bandscope needs. And d epending on the sample rate of the sound

card you have , you will want to ask Tony to provide you an *ADDITIONAL**crystal beyond what &:¢
standard for this 30m kit . The proper crystal selection is:

1. For96K/192 kHz sound cards 0 ask for a 14.089 MHz crystal 0 that allows the kitto w ork on an
approximate 10.563 IF center. It requires a n approximate -13khz (negative) offset in the
PowerSDR application

This crystal is a good pick for 96/192khz sound cards  because i t puts the center frequency
further away to the left on the screen and any ground noise near the center frequency are
typically off -screen. So much of the softrock construction and ground loop details can be
largely ignored.

2. For 48khz sound card users, specify a 14.060 MHz crystal. This gives you a +8khz approximate
offset. The center frequency needs to be closer because the available sample bandwidth is
limited.

SUGGESTION:If you build the 30m kit inits 0 s t o c,kau cain confinm its proper operation by
listening to some 30m signals - prior to changing the crysta | out for band scope use.  This is why |
prefer to buy the 30m kit and add the crystal. So be sure to ask for the ADDITIONAL crystal, not simply
a replacement of the standard 30m crystal.

ALTERNATIVE SDR OPTIONS ==

1. As a baseline, t he Softrock is the low cost winner.  $13in kit form. Maybe $ 50 or lessif someone
else assembles it. The focus in this project is simplicity and low cost. No frills here d just the
essentials.

The MDS (minimum signal you can see on the ba  ndscope) depends on the sound card  and


http://www.wb5rvz.com/sdr/sr_lite_ii/

signal input levels . With the Softrock, you will likely want to add a preamp or modify the IF2000
board to provide greater signal input to the SR2 unless you already have a great (meaning
very quiet) sound card . These options are described in more detail later.

And d epending on your construction and local computer -generated RFI conditions, the
center frequency ohumpd6é and spur pickup may be
available SDRsolutions described below. Mor e on t he hump | ateré

. Atthe high end of the price range is the RFSPACE SDRQ. $500. This is a direct sampling SDR 9
a completely different architecture than the Softrock. Arguably the next -generation in SDR
technology.

Advantage: assembled, excell ent performance, USB interface - so no sound card required.
Can be used as a general coverage receiver for all the HF sp ectrum, up to 192khz bandwidth

Disadvantage: price. Roughly $500. Must use the RFSPACE software application or Winrad &
PowerSDR**cannot** be used.

In my opinion, | find the PowerSDR program to be a far superior solution for band scope
applications. And because the SDR  -1Q will not work with PowerSDR, it is not recommended.

Guys considering the SDR -1Q should FIRST download the R FSPACE
software and try it in the demo mode 0 BEFORE purchase.

Info: http://www.rfspace.com/SDR -1Q.html
Orders: from HRO at: www.hamradio.com

1) Manufacturer: RFSPACE

Item : SDR-IQ

Description : SOFTWARE DEFINED RADIO W/ SPECTRUM ANALYZER
YOUR HRO PRICE $499.95

Additional information :

PRODUCT I

Stock status: IN STOCK *E

ADDTO MY,
I HRO CAR



http://www.rfspace.com/SDR-IQ.html
http://www.hamradio.com/

3. Ofthe SDR options is my personal favorite - the exceptional LP-PAN from Larry NSLP. About
$175 kit; $225 assembled.

The LP-PAN was originally created to provide the similar bandscope function to K3 users but
Larry has made available to us a 10.55 Mhz operation frequency makingit the perfect
functional and nice looking match to our black faced FT2000.

ThisSDRimplementation is similarto T o n y dit®ck 8esign 0 but isoptimized in every aspect  to
provide the ultimate in band  scope work.
Every detail down to the last screw has
been opt i miygicaldbfthe | t &s
excellent work by Larry N8LP . Larry is the
builder of the popular LP100 vector power
meter (another great product)

Advantage s:. kit or assembled option &
excellent LO isolation, excellent image
suppression, top quality parts used
throughout including mil -spec isolation
transformers. D esigned for a flat 192khz
response with no center 0 h u myRF
preamp and complete RFfiltering of all
connections included meaning complete
rig isolation and vi rtually no spur pickup.
Balanced and unbalanced outputs
provided. With case.

Disadvantage: more expensive than the

softrock
Info and orders:  http://www.telepostinc.com/LP -PAN.htm|
Yahoo support g roup: http://groups.yahoo.com/group/LP -PAN/

***BE SURE TO SPECIFY 10.55 MHz OPERATI@NHEN ORDERING™**

CENTER FREQUENCY HBMRP==== = = = =

Manyfirst-0 A YS { 5w dzaSNAR | ai o2dzi (KS o Kdziddin the &seensibtyb&dwd
For CW users, this is less of a problem as we tend to operate in a-zigh@rlevel (looking at less bandwidth) and so

the CF hump is typadly off screen. But for SSB or guys using the fedld2¥Khz capabilities, the hump is something you
will want to be aware of. The hump is caused by noise pickup at very low AF frequencies and is typi€hitywiide.

And the amount of the hump (upr@own and the width) varies with each individual SR setup. Some guys get lucky and
have a very minimal hump. Others, mae

There is no hump visible when using the LPPAN.


http://www.telepostinc.com/LP-PAN.html
http://groups.yahoo.com/group/LP-PAN/
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By comparison, here is the dHAN under the same conditions. Notice tanter frequency dip/hump is completely
abse/ (i ® ff GKS 0dzF FSNRY 3 -RPAXN Rsulksanz flattal dpecyfugevéhlolit @ 92Kh2 v S 0 &

This is more of a visual am@stheticissue than a functional onaVhile weak signals near ti@&F may be lost, the offset
between our rig center frequency and the SDR CF means this is typically not a problem at all. Still, it looks & bit odd.



