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What Is a Bandscope?

A bandscope Is a graphical representation
of the signals received over a range of
frequencies that is significantly larger than
the received audio bandwidth.

Minimal useful display bandwidth: 48kHz

My preference: 192 kHz (gives 180 kHz)
— Necessary to have the ability to zoom In

Both Spectrum and Waterfall necessary




B e e

Fon . e
Lo ~ % ELECRAFT K3 TRANSCEIVER ! : - T

PSS T

GROUP METER || | NE— ST v = — . d
(NN} | o AFREC  AFPLAY

SU3 ST 9 20 M & ! | :
xmir AT RRRRK | [ | NECE. | @ %
i ANTH v

ALT +/TEST  TUNE ATU GMP 1020 - ALCH AGC-S PRE . BiSPEwW @
) il A=) “-{ R |
N 7 - NTCH
g : L] 8 9
X = Af . MAN L messace—
- SHFT LO —CUT— TH ! [
HIFT  LC L WOT n—_ . T R m
5 . 0 -l m

PHONES . /__\.,, i
b ) '/ / PF2 PF3 RATE  DISPOFS

POWER RS BaANT

o S e

e

‘Vm ‘
\\‘“_’-)’ ’ = NORM ~ (/11 l | I E; I

MIC
PEED IN —CMP— OUT PWR
. - " i

- DELAY — MON




5,'1"5 OpenHPSDR edition of FlexRadio Systems’ MowerSDR (KDSTFD/W3SZ 2Feb2011b - derived from v1.10.4+ BaseSVN 2025)

Sebiip Memory  Wawe  Equalizer  XWTRS  OWeE Report Bug
VFD A

. Eh:ll:l . ~ Ture £ "
144*{_1 0 . _"{FDL_-:-_,L:_| Steg: =Sz +f

R Meter T Metar
i Signal =||FadPw =]

-100.3 dBm

MON | TUN | |7.000000 Save | Restone |
MO |

MUT | 32TR

Dizplay

144120 144140 | 44,160 144,180 144200 . 21 144,240 144 260

AR i3 = Ll
AGC-T:- a0 —=-
0 == = S S
-~ 0 |
Diive [40) :j
Mode - ISE

Lse | use | DsB
_CWL | CwU | FMN
AM | SAM | SPEC
_DiGL | DIGU | DAM

— 2 Pan i Centee | Zoom: | D5 | 1o | x| x| et = 7%
s0k | a4k | 38k
BE Fleiection YFD DSP Display Mods Made Speciic Conticks - Phore 3k | 25k [ 2
SPLT | AvE | NA: | ANF | | | [Paredenr =] | | MicBax ———— i = emeliolle 24k | 21k | 1k
DBest| A<E NE_| ez | ] ] ——— F e 10k | a1 | Va2
r II'I' a e . - -——— 1 | I. —.! _"'_""""'"T_""'-_"""_ '.
Efeurrp FV | A«B | BIN AVG | _Pesk | B | G| f Show TX Fiter Low [T =] High[7750 =]
61072012 e CPOR =1 ™ onbisplsy
- -~ X1 0| RITlo oK | —p——— [0 . Widh
UTC 150515 5 =iy o T MultFi. | ey P A<El | T<EQ]
- | . ' ' : i T ol = e LR O TAchad | :
| | ‘ r €1 _.':":‘TE..! _I I-\:“J:l —_ 'I.IIAE kS | Shift: | HEB|
CPU % 54 7 FE T A =N



_';'-L".'t OpenHPSDR edition of FlexRadio Systems’ #owerSDR (KDSTFEDYW35Z 2Feb2011b - derived from v1.10.4+ BaseSYN 2025)

Setup  Memory  Wave Equalizer XYTRs CWwx  Report Bug
VFO A, VFO B Fix Metar T Metar

[ | 144.210 20¢ i o

[Signal  w||FudPw =]

MON TUN | [7.000000 Save | F{Bsh:-!ej ‘1 003 dB!TI
MOx |

MUT | x2TR|

L = 144.160 144180 144.2 44270 144 240 144 260

AF: 19 144 |
— I
AGCT-[30 =+ I |

e B ETE EEE|

— lﬁ:j Made - ISE

st | Use | Dse
_CwL | Cwu | FMN

AM | saM | sPEC
_DiGL | DIGU | DAM

= J 3 Pan f Ceniter Zoom. | 06| 1% | 2| x| Filles - 2.7k
; ] S0k | A4k | 3Bk
BEI Rejaction YFO DsP Display Mode Mode Specdic Contratz - Phore 3%k 2 9k o ]
—_— e a ¥ a Tiaremt Prohle; g
SPLT | A NA: | ANF | | | [Panadopter =] || MicGam —— F—— (3 = i-}-f’;’f_'“ﬂ —— 24k | 21k | 1.8k
it ) i —_— — | |
DBeat | A<B NE | NBZ | comp| —f—— F = mcuial¥ 10k | Vel | Va2
T | LN NB2_ | P SR sy :
et Fav | A< | v | || [Ave] Pesk]| | — _ | Fi—  ShowTXFker || Low[TT =] High[T =
BA10/2012 T CFOR I M =1 ™ onDispley
_ - A1 |o] miTlO jom | —p——— 00 =] - Wit
UTC 150515 -,j—-—l; ; —--_J._- ] MutR | 121, Sl me— L == BXEQ T%EQ]
= 223 5 | (FEORE [ eSS ] | et s o L R T i e BT TE T | g
| | s _GATE | = M3y Dx_|| | Shif: Fe
CPU 54,7 WD

ol






E,t'-': OpenHPSDR edition of FlexRadio Systems’ MowerSDR (KDSTFD/W3SZ 2Feb2011b - derived from v1.10.4+ BaseSVN 2025)
Sebiip Memory  Wawe  Equalizer  XWTRS  OWeE Report Bug

Stop

MON | TUN |

MO |

MUT | 32TR]

AF: 19 =

AGCT:[E0 =]

Deive! [40 —_—I

BL! Regchan

D atedTime

PR
| UTC1S0515

CPU %547

YFO A

144.210 20c

144 160

144140

Turne
VFD Lock J
|7.000000 Save |

Al

144,760
Sl

P f Cenbar | Zoom
YFD DSe Dizplay Mode
SPLT | _A»B MR | ANF | | [Panadapter =]
0 Beat A<B HE MB2 |
Foy | _AcE ]| BN_| | | [AvE] Pesk
w1 o] RiTlo i) o
b A 3 | | : ‘ -----
' .l | Swap

COMP | —

vox | —

VFO B

Mode Spectic Controls - Phone

Mic Gang ———— p——— |3:

i

- Tiaremt Prohle:
= |DX/Contest x|

=

- Shaw T Fiker
[10 =1 Mo Diszplay
200 = -

= BKEQ| THEQ|

(40

WAL b |

T Metar

=||FadPw =]

R Meter
i Signal

-100.3 dBm

Band - YHF«

144

Mode - ISE

Lse | use | DsB
_CwL | owl | FMN
AM | SAM | SPEC
_DiGL | DIGU | DRM

Filles - 2. 7k
_ S0k | 48k | 3Bk
24k | 7k | 1k
10k | Vel | Va2

Low | _-:-5 High | :|
Wickh



« Having a waterfall is like being able to hear entire 180
kHz bandwidth, using 262,144 receivers, each with
bandwidth of 0.73 Hz

e No ringing

* No interference from all the frequencies containing only
noise

* Very weak signals literally jump out of the noise on the
waterfall

 If your waterfall is set up properly, you can see signals
that are much weaker than you can hear

— So if you can’t see it, you will never hear it



Important information
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What this “extra” information tells you

 What is the overall level of activity on the

band?

— If more than usual: is the band open to
unusual forms of propagation?

— If less than usual: is something going on

elsewhere that has pu
Have new stations po

led people away?

pped up on the

waterfall? If so, you need to work them!
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What else the bandscope lets you
do

 While you are calling CQ [or

searching and pouncing] you
- .;inu VFO A Te ) ‘ VFOB
can also simultaneously be | 5
MOX |
WUT | TR Py -

watching 144.250 so that you
know when NN3Q Rover arrives
at his new grid

 You can search and pounce
while running a frequency
[calling CQ] on the same band

» |f you want to start calling CQ on
a new frequency, the waterfall
will show you a clear spot to do
SO
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More benefits from the bandscope

f you are running th
pands and your
partner arrives on th
new band “off
frequency”, you will
see him on the
andscope and can
Immediately go to hi
frequency. No lost
time, no lost contact.
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But Walit There’'s More!

« \What could be better than having a
bandscope to see everything there is to
see on a single band?







Multiple Bandscopes

* Fulltime individual bandscopes on 50,144,
222,432, 1296 MHz and a shared always-
on bandscope for 903 MHz and 2.3 GHz

and above

15



_ @& VncViewer

[ S T ——

VFD Syne
VEO Lock

vFo®

Tee
il T

Save | Restore

1] Conter  Zoom

Acn 2" TAVG Peak

VAo e

T[T A0
] —| i

Uz 44 —

P
[ied <o

saL | i@

1Rt | | V0 osp DiplyMode
- | A |
B _| ne:
Date/Tine st
[~ =
1]of mrfo] || MaRX
[TCHEs | | e ik
o 281 S

Twe
sy [

Saa [Risine

Mode Specie Coros - Prons

MeGar
cowe | —
cron |
Vo | ———
BATE

Do

]

= e
e |

3

Tt Pt

o oo <]

& Shon T Fler
e igioy

™

“ox | [ i

ok
Vart Va2

P | B

@ | wien |y

P

100.6 dBm

Mode -UsE

_uso [ ose
o | o

e g
D6 | DiGU | oA

0

O % y= (3 ) Sun11:05AM Roger Rehr Q

Setup Hemry Weve Equalier AVTRs  CWA. Report by
A

=
| ___2vcwsss ]

Fot et
Sonsl

et
siep e

ou | Tun 700000 save

vroA

AocT
O ¥
Py

[Wed =]on =]

sa | o]

sciPcion | 0 osp Doy Node

Oue/Tine

CIan N

TCEET v — x|

A B

s Tue
— 432.110 VLo | St

|

o

R |

f
Mode Spocic Cotls - Prons
MeGar
o | —f——
oron 1
Vo
AT

Tt Pt
0%/ Contes <]

o Shon T Faer

fo on Display
W |
e | (xea) | M — )
_vac | _ox | | swe

BT |
wur | zm
=
AcCT S
e fi7 2]
f
e pewo
ies <[on <] spec
s = oo [ oiu | ome
P Zuom P27
— — S0 | au
o e 059 Ol | ol Speci o Phors ; oo
== o wof || m i <1 || oo — — [ e
O5ea| “Acs e /ot 2|
DaterTine v ] Aob [A%G] _Pesk| Shan TXFiter
[onwanz ¥ sy
T | ol s ‘ [
TERED | | ] e y Mt Rxeq | e
I i | o e | o ||| s —
Uz
-
sdr_control — bash — 80x24 Port: 2000 Quit Application || Stop Server |
Ustng BFB pratocol version 3.6 O >
Enabling TIGHtWE protocol extensions Pocus 1286 MHz
Perforning standard VIC authentication )
UNC authent ication: succ Focus Giga SDR
Desktop nane is szczduod
Desktap size is 1600 x 1200 Focus Giga SDR
cocded. szc2iiod_12% PID is 253
e —— Focus Giga SDR
9257 5
Toger-rehrs-sae-prozsdr_sontrol 733kt /szc2ducs_ohz Focus 144 MHz
Initiatizing... 1
Comecting to 152.168.1.111, port. 5500, . Focus 432 Mz
Comected to server s
Foot  RFoot  Mic Key WriteLog —
. . o o |maaee [l AT e 2l A s MODE
+0n 50 50 50 +)50 () Man.
1 Ly = on 144 (9144 144 PP e B
o220 222 R S22 o) 222 222 222 222 222 Read |
1|
D42 (432 @432 (432 Read A
432 432 432 432 oy
903 (903 903 (903 Send | 903 903 903 903
Auto Audio
1206 (11296 (1206 (1296 1296 1296 1206 (1296 5
)0ne
) GHz GHz GHz GHz GHz GHz GHz GHz Two.
Man  ©Man  OMan  (Man M i i T i i
SV teh (A o Quit_| ute ute ute ute | [ Quit
_®
Mo THNow
Twe [Swra Sl 1
ol | S o
oo _Save| _Restow 101.3 dBm

Mods -Use

AGC Prear

w0 [T ose
e oL | o | v

| | seeC
L | ey | om
soL | fio9= Dt | D6y | e

Cone |

ot | [0 ose oo | | Mo Spch ok Pans
7 ST | A8 M| W || [Pomdoer 7] | | MeGan f—— Yot Pt

B Oges| “Acs e | ez i Cork

aerioe || ZEv | Tos] o ||| (] e | 2% y 5 Shou TXFbr

[~ — o | bl

[ore || iy et f o RS | men

A | _— e VAC OX. Shit t
S

s e

Setp Mencry Wave Equsker XYTRS CWX Repcrt
it

|

Conte | Zoam

ro osp Dy Mo

801 Rcion
ST [ _AsE v | we || [Fomge =]
Ogex| “acs o | nez

Dse/Tine | aos T T

[ e
arlo) mrfof | "%

[ocsEs || o s — v

e Sy

OpentPSDR edition of FlexRadio Systems' PowerSOR. (KDSTFD/W3SZ 2Feb2011b.

Tune
Violock | S

Feore

- Jee

Mode Spaci Contds - Pheno

MeGar P

cove | —f——

szc2duod

derived from v1.10.4+ BaseSVN 2025)

Fi
TPt =
[ oot =
o ShonTXFow | | Lo
i
it __ |

J en| _men

i | _ox | | s

FidMosr TiMots
Sonal

A_| S| spec |
et | biou | onl

F= B

Sl | Ky | Mow | F5 :
= Spasd PN Fopms Doy O
ol Hl=rr=n
3|

o e oo

3

& | e ok bomoiaros
ittt

16



Multiple Bandscopes
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Multiple Bandscopes

Fulltime individual bandscopes on 50,144,
222,432, 1296 MHz and a shared always-
on bandscope for 903 MHz and 2.3 GHz

and above

Without Fulltime individual
bandscopes on multiple bands you
will never know what you are

missing!
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Multiple Bandscopes

* Before jumping to a
new band you can
see which
frequencies are open
and avoid landing on
someone, whether
you are planning to
call CQ or running the
bands with another
station
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Multiple Bandscopes

* You can see all possible
liaison and fallback
frequencies at all times

 If you are running the
bands and lose the other
station, you will
Immediately see if he
pops up on any of the
other bands, by watching
the bandscopes, and you
will not lose him and miss
running the remaining
bands
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Multiple Bandscopes

e Allow you to reduce the number of unknown
variables when looking for a station on the
microwaves: Three variables (frequency, time,
and beam heading) are reduced to just one
(beam heading)

e You can find a weak, “invisible” station by
rocking the beam heading and watching the
bandscope, and use the bandscope to peak and
then complete a contact with a signal that you
never would have known existed without the
bandscope
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Multiple Bandscopes

 Because the bandscope lets you find signals so
quickly when running the bands, efficiency
Increases dramatically
— You can run all bands from 50 MHz through 10 GHz

In 5 minutes

 |f something “breaks” on a band you may see a
drop In the noise floor on the “broken” band
while operating on another band, and thus avoid
a broken run of the bands, by knowing about this
malfunction in advance and acting accordingly
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Bandscope Philosophy

 One Bandscope is good
e Multiple Bandscopes are great

 For best results, the Radio must be the

Bandscope and all switching must be
automated

— Otherwise too much time Is spent
bandswitching and fiddling to get the correct
radio, correct Mic, correct footswitch, correct

CW key, and receive audio for the appropriate

radio/band

23



Requisite Station Parameters

Constant bandscope monitoring of each of the bands 50,
144, 222, 432, and 1296 MHz, and a shared fulltime
bandscope for 903 MHz and 2.3 GHz and up

Band selection by clicking on the appropriate band/radio
GUI or typing the desired frequency into N1IMM

Automatic logging of frequency / band

Automatic switching of Mic, voice keyer, footswitch,
key/keyer, and receive audio to the appropriate radio

All radios to be seen by the logging program (N1MM) as
one 11 band radio

24



More Station Parameters

o Full integration of N1IMM and the radios

— When band is selected using N1MM, the appropriate
radio is selected and all switching is performed
automatically

— When band is selected by clicking on appropriate
radio’s GUI, N1MM is set to the radio’s frequency and
all switching is performed automatically

— Voice keying and CW keying from N1IMM are
automatically connected to the appropriate radio

— Frequency can be changed by [1] clicking on the
bandscope, [2] typing the frequency into N1IMM, [3]
dialing the ShuttlePro2 knob, [4] using the Up/Down
arrows on the computer, [5] typing the frequency into
the PowerSDR VFO window

25
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Walk-In view
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F. e
UsE VN USE TCP TCP
- -
Regewa Parallax Propeler- Parallax Propeller- flic
Audio Bazed Audio Based Input W— Footpedals
out Cnntru::slpll-:ardware Curﬂru&jﬁrdware CW Key
i
il F
Irelividual
SDRs 4
Mexitie dl Pows S0 R
WRG S
CAT wia
wirtual
COM port
-
Visual Basic t
Linrad TGP . Interface
Bandscope r Program
CAT via -~
wirtual
COM port
.
Aadio ‘Whice
:::-:-I!u'rtch ‘ N1 MM / S
Ser@l B Win Key
M1kl Logger Computer
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VNC (Virtual Network Computing)

ransmits keyboard and mouse events
(including ShuttlePRO commands) from
client (MacPro) to servers (individual SDR
computers)

Transmits graphical screen updates from
servers to client

TightVNC Servers on SDR computers
IghtVNC Java Viewers used on MacPro
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Mac Pro Dual Guad Core

L]
Audin Manager JavaVhC Radio Manager| | TCP Server
cocminppiserpt | | SO BUls Coooa /appiscit | | 4Cooet/otecte ©
F F
UsSE WNC USE TCP TCP
- -
Receive Parallax Propeller- Parallax Propelier- Ilic
Budio |4 Baszed Audio Based Input W—Foctpedals
out Control Hardware Cartrol Hardware CW Key
=plk =l
F FY
b
Indiviclual
SDRs t
Mol d Powe S0 R
VNG Sener
CAT wia
wirtual
COM port
-+
" 5 Fl
Visugl Basie b
Linrad TGP . Irterface
Bandscope Pl Program
CAT via -~
wirtual
COM port
.
Aadia hice
:::-:-I!u'rtch ‘ N1 MM } CERAL
Seral M WinKey
M1kdvl Logger Computer
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Mac Pro Dual Quad Core

Audio Manager

COCOA f APPESCIpPL

JavavNC
SDR GUIs

(1:3:]

WHNC

Radio Manager
oo/ AppkseTRt

TCP Semver

HCodk £ Objecte C

UsBE

TCP

TCP

ludio | |Based Audio

Parallax Propeller-

Cut Control Hardware
Sl

Base:
C omrol_I-!ardware
pli

Farallax Propeller- Iic
o Imput W—Footpedals
CW Hey

M1l Logger Computer

Keyer

Allows manual or automatic switching of Mic, right and left footswitches, CW key to desired radio

Tells Logging Computer which Band/Radio has GUI Focus:
sets band in N1MM for logging

@00

Hew_ﬂadéﬂ_M anager

RadioManager (Applescript)

Done via shell script "/TCPStuff/EchoServer/tcpclient 1296000"

Verbalizes band [say "12 96“]

L Foot R Foot Mic Key WriteLog
_ Interface

()50 (=) 50 (150 ()50

| | | | & On
(1144 144 (144 () 144 () Off
(#)222 (222 (@222 (#8222

(432 (0432 (U432 (0432 | | Read |
(803 903 (803 (1903 | Send |
(11296 (11296 (11296 ( 1296

()GHz ()GHz (JGHz ()CHz

( JMan (&)Man ( JMan ( )Man - e
(m)Auto  ( JAuto (sjAuto (=) Auto _ Quit
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Mac Pro Dual Guad Core

L]
Audio Manager JavaVhC Radio Manager| | TCP Server
Cloctinf Appksarkt s0R GUls Cocoa | Applscript W ook 4/ Objecte ©
FS F 9
UsSE WNC USE TCP TCP
- -
Feceive Paralax Propeler- Parallax Propeller- iz
WA Liclia Based Audio Based Input W— Footpedals
ot CDI'IIFEL!{II':EI'EJWGFE Cuntru!sl'jardware CW Key
L5 i
F FY
b
Indiviclual
SDRs t
Mol d Powe S0 R
VNG Sener
F
CAT wia
wirtual
COM port
-
i
Visual Basic b
Linrad TGP . Interface
Bandscope r Program
CAT via -~
wirtual
COM port
.
Anddio oice
:::-:-I!u'rtch ‘ N1 MM ; e
Seral B Win Key
M1kdvl Logger Computer
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Mac Pro Dual Quad Core _"|' B riwil i
Ll F

o Manages | | JavaVNC adio Manager erver ki = & &
) | =on e i | i Audio 1 Audio 2 Audio 3 Future MODE

()50 (2150 (+)50 (=150 ) Man
eceivd Paraliax Propefier{ | | |Parallax Propeller-{  [Mi — r = f \ E ! .l'!'LLI [ﬂ
o] gl ol M g [ 1144 (1144 1144 (144 : n

N
Y -

[ e (21222 () 222 (222 (222 [eRese

B [ 432 (1432 1432 [ 1432 cend |
e b g'rl;'ra;ne“ I".-_ ! E[}E (=) g{}g e 9.0_3 () g[}g I —
: ] i _ Auto Audio
—_ " 7@ L 11296 (1296 1296 (1296 © One

Y e — l,‘_-_ 'GHz k- GHz s | GHz = 'CGHz e I Two

|__I'u"lute ' _I'u"IutE ' Mute_ | Mute Quit

Audio Controller (Applescript)

Directs receive audio from appropriate
radios to speakers, headphones, or to
computer for digital modes

Allows manual or automatic switching
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Q.;-Q [:'!I _!!gﬁaﬂajﬁg_ﬂﬂﬂgﬂ : _=: B0, C Audio Controller
Audio 1 i i MODE
L Eoot R Foot Mic Key WriteLog \udio Audio 2 Audio 3 Future : PM
. . n Interface ()50 ()50 (=50 (=150 ./ Man
()50 (»)50 ()50 (150 i > - - (=) Auto
-~ B B B (©0n () 144 (1144 (1144 (144
(144  ()144 (144 (144 (off _ - = R
(81222 (222 Oz22 (222 | Read |
(#)222 (222 (®222 (#2222 J = - .
- - { 1432 [ 1432 (1432 (432 [ Send |
(432 (432 (1432 (432 Read L. o Oz Oooa ———
—— — ~ —~ —— I N ‘: Auto Audio
O%03  (Usg03 (903 (903 | Send || 1506 (1206 (01296 (11296 o
— — — . = ne
(11296 (11296 (11296 ( )1296 () CHz () GHz OGHz  (OGHz O Two
(JGHz (J)GHz (JGHz ()GH=z
. = = | Mut Mut Mut Mut it
( JMan (&)Man ( IMan () Man R [ 2 | Miste | [ahbut | ( Miske| [Quk. |
(sJAutoc ( JAuto (sJAuto (=) Auto |£

36



Mac Pro D

ual Quad Core

Audio Manager JavaVNC Radio Manager| | TCF Semer
PRI S0OR GUls Cocoa fApplescript | | wc ok | okecte C
N F 9
s WNE use TCP TCP
- -
Receivd Parallax Propeller- Parallax Propeller- iz
iAo Based Audio Based Input +—{Footpedals
out Cnntru::slpll-:ardware Cuntru!sl'jardware CW Key
i
Y F
-
Inchiviclual
SDRs 4
Mexitie dl Pows S0 R
WRG S
CAT wvia
wirtual
COM port
-+
Visugl Basie \
Linrad TCP Irterface
Bandscope 4 Program .
CAT via -
wirtual
COM port
-
RAydia ‘Woice
N3FTI MM ?
: ‘.,."] Keyer
Bandswitch ‘ =il M Win Key
M1kl Logger Computer
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3 =10l x|

Input from
QuIT Linrad

Linrad
denved Freq

« Visual Basic Interface 10368102400 Radio 1

Program on NIMM computer | FRestart

TCP
— Receives band information

from MacPro, sends it to

N1MM | 7 | 222

— Receives CAT information
from appropriate radio and |1E1 IEEE |153 |155 |14a |155
sends it to N1IMM

Freq

| 00050175000 eilie 2

|uu43211uauu

— Sends CAT information from .
N1MM to appropriate radio i || SR ——
— Sends band information S 1 A S
from N1IMM to Mac Pro o]
— Receives frequency i
information from Linrad and — =
sends to appropriate radio d ]
sssssssss S“B ©

ccccc
wirtual

NNNNN
Bandswiteh
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Virtual / TCP Com ports

ComOcom

— open source kernel-mode virtual

serial port driver for Windows pudoamy || S Fadtarag| | 0P e

— unlimited number of virtual COM |

.
ort pairs ?
p p Receive Parallax Propeller-| Parallax Propeller-| Mic
IBudio ¢ |Based Audio Based Input — Footped
Ot rtrol Hardwar Cortrol Hardware CW Key
ED Spii
E

Hub4com
— Allows multiple connections to i

CAT via

one virtual COM port B

Both run in the background:;
Invisible once started

wirtual

m

g

g

.

:
=2
=
=
=

N
z
F
Z

mmmmmmmmmmmmmmmmm
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Mac Pro Dual QGuad Core

Audio Manager JavaV/NC Radio Manager| | TCP Server
Cocoa L Appkscript SDR GUIs Cocoa / Applescript W ok | SO e i
il e
UsE WHC (1] TCP TCF
- -
Receiva Parallax Propeller- Parallax Propeller- Mic
udio |y Based Audio Based Input 44— Footpedals
out Cnntru::slpll-:ardware Curﬂrugjardware CW Key
i
il F
-
Ineliviclual
SDRs t
Mol d Powe S0 R
VNG Sener
F
CAT wia
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COM port
-
Visual Basic t
Linrad TGP . Interface
Bandscope 4 Frogram
CAT via -
wirtual
COM port
.
Andi Whice
Eandsuich 1M rever
Ser@l B Win Key
M1kl Logger Computer
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TCP Server (Objective C:)

Receives band
Information from N1MM
logging program via
Visual Basic Program
on N1MM Computer,
gives Focus to the
appropriate GUI / band
/ radio on MacPro

Port: 2000 Quit Application

Echo server started on port 2000
Accepted client :1:49184
Facus 144 MHz

|1:J:v:u5 50 MHz

g’:l’:UE 222 MHz

Encus 432 MHz

g’:l’:UE 1296 MHz

‘Ii:u:us Giga SDR

EI'E-CI-':LJE 50 MHz

EEIEUE 144 MHz

j?:-cus 222 MHz

Stop Server
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Mac Pro Dual QGuad Core

Audio Manager | | <avaVNC Radio Manager| | TCP Server
s o sl Cocom Appkscript | | XCodkdsObjecte ©
F™ +
USE WNG UsB TGP Top
- &+
Heceiva Parallax Fropeller- Paraliax Propelier- Mic
Wi Baszed Audio Based Input Fomtand
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.
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Parallax Propeller USB SDR
Controller Software

Propeller has 8 32 bit processors [Cogs]
20 MIPS each
Can program in SPIN or in Assembly language

Spin:
DIRA[00..29]~~
OUTAJ[00..29] := 0
Debu.start(31, 30, 0, 19200)
waitcnt(clkfreq*2 + cnt)
Debu.rxflush
repeat
Debu.rxflush
Debu.str(string("Start Data Acquisition”,10,13))
repeat until STRT == 49

Debu.str(string("Enter
STRT",10,13))

STRT := Debu.rx'
OUTA[23] =1
Debu.tx(STRT)
Debu.str(string(" equals

STRT",10,13,10,13))
if STRT ==49'"'
OUTA[23] =1
else

Debu.str(string("Wrong initialization
constant",10,13,10,13))
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Mac Pro Dual QGuad Core

Audin Manager JavaVhC Radio Manager| | TCP Server
o Repkseit SDR GUIs Cocoa f Applescript | | XCockd /Objectie C
il e
UsE WNC USE TCP TCP
- -
Regewa Parallax Propeler- Parallax Propeller- flic
Budio g Bazed Audio Based Input W— Footpedals
out Cnntru::slpll-:ardware Curﬂrugjardware CW Key
i
il F
-
Ineliviclual
SDRs t
Mol d Powe S0 R
VNG Sener
F
CAT wia
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COM port
-
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wirtual
COM port
.
Ao aice
M3FTI I IVIM e
y WEr
Bandswitch ‘ P M Winkey
M1kl Logger Computer
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Computers

Radio User Interface: Mac Pro Dual Quad Core
running OS X 10.7 (Lion)

50 MHz SDR: 3.2 GHz Pentium 4
HPSDR: (5) 3.1 GHz Core 2 Duo

_ogging Computer: Pentium 4 (? 2.8 GHz)
_inrad Computer: 3.1 GHz Core 2 Duo

Except for the Mac Pro, all homebrew or
repurposed
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Radio Hardware

 |IF radios
— 50 MHz Flex 5000
— 144 MHz K3 with HPSDR Bandscope
— 222, 432, 1296 MHz individual HPSDR

— 903 MHz and 2.3 GHz thru 24 GHz shared
HPSDR

* |ransverters

— Mix of DEMI (7), SSB (1), Kuhne (2), and
Elecraft (1)
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HPSDR

High Performance Software Defined Radio

 Modular experimental
SDR

Mercury: direct sampling O-
65 MHz receiver

Penelope: direct
upconversion transmitter

Metis: Ethernet interface
Ozy: USB interface

Excalibur: GPS-disciplined
clock

Atlas: backplane

Used for 28 MHz IF

Communication
Ozy, Magister, Metis

Receiver
Mercury

Transmitter
Penelope
Pennylane

Atlas

USB or Ethernet

Crystal control
Excalibur

GPS/Oven crystal

Power Supply
LPU, Demeter

+13.8vDC in
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(Receliver)
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Pennylane

Penelope

[ i s 401
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HPSDR Software; MODIFIED
PowerSDR

e Stock FFT size in PowerSDR is 4096
 |If bandscope width is 192 KHz, then bin size is
192000/4096 = 47 Hz

— For weak CW signals, this large bin size results in
markedly reduced bandscope sensitivity

e | modified PowerSDR software to allow FFT
sizes from 4096 thru 262144

— At largest FFT size this gives bin size of 0.73 Hz,
markedly improving bandscope sensitivity
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HPSDR Software; MODIFIED
PowerSDR

* The loss of sensitivity with the standard
FFT size is a REAL problem

— First time | used stock PowerSDR (September
ARRL VHF Contest 2009) there were many
signals | could not see, but which were easily
visible on simultaneously running Linrad
bandscope with large FFT size

— The modified PowerSDR with large FFT size
sees the weak signals missed by the standard
version of PowerSDR
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Standard vs Modifed PowerSDR

« Effect exists on both
zoomed and unzoome
andscopes [because
they have the same FF
size]
e« STD wide at right on to

« MOD wide at right on
bottom

[On both, ignore birdie at
3456.000]

4+ BaseSVN 2025

(KD5TFD 24Dec2009) FlexRadio Systems PowerSDR v
Setup Memory ‘Wave Equalizer XVIRS CWX Report Bug
VO B

3456.040 o | S _

MON | TUN 7000000 Save| Pestoe
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aF 7 =
= B
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AGC  Freamp
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soLf o =]
e e osediiie ] Al
B Fejection Display bode Mode Speciic Contols - CW
SPLT | AsE NR_| ANF Panadapter OwShed s = RileoFenlisl o0 = v
OBeat | A<B -
Date/Time - O ! Break In
I | A0B [ e | Peak
e l e [~ Enabled  Delop(ms} B0 =
MuF: i =
XT [0 RT[0 ™ Disable Monit
e Sl i isable Moritor
= = J ( 2 - ShowTXOw
o Swap Frequency

£

RitMeler  TX Meter

Sigral _|[FwdPer —

9.5 dBm

Band - VHF

303
2304 | 3456 | 5760
1038 | 2019

LSe | Use | DsB

AM | SAM [ SPEC
DIGL | DIGU | DRM

Filter - 1.0k
1.0k | 800 | 750
600 | 600 [ 400
250 | 100 50
25 | val | va2

Lon [ =] Hgh [T 5]
it —
Shift: _J_ E

Sl

%4 (W3SZ/KD5TFD 25Apr2010) FlexRadio Systems PowerSDR. v1
Setup Memory Wave Equalizer R4TRs CWX  ReportBug
VFD

3456.0:

4+ BaseSVN

WFO B

o | 5 _

7.000000 Save | Restore

wut | et || [ QiR

Diive: [T00—]
=
AGC Preamp

[Med <I[o <]
_saL| o =]

BO Rejeclion

DSP Display Mode Mode Speciic Cotiols - CW

ArE [Panadapier =] | | CWSpeed o5 =] PichFrea(Mel {0 =] _wac
Date/Time - Off AA;F; Peak. — Break In
| oS o s [~ Enabled Delap s} [B0 —=
X1 (0] Ao i I™ Disable Montar
ZI T L T [~ Shon T CW
CPU % 180 o ™ Swen e

3]

R Meter T Meter

Signal _v||Fud Pwr

86.1 dBm

ol

Ll
Band - VHF+
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1.0k 200 750
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Standard vs Modifed PowerSDR

« Effect exists on both
zoomed and
unzoomed

andscopes [because
they have the same
FFT size]

« STD zoom at right on
top

« MOD zoom at right on
bottom

Setup Memory Wave Equalzer RVTRs CWX  ReportBug
VDA

3456.040

3456 N

A i3 =

£
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Setup Memory Wave Equaizer HVIRS CWX ReportBug

WFO A&
3456.041

Out of B

MON | TUN

MOX

WUT | seorm || [DiRe

AGCT[30 =]
———
Diive: [T00=]
—

AGC  Preamp

[Fed <Ifor <]
_sau| o =]

BO Rejection

Date/Time - Off

(W35Z/KD5TFD 25Apr2010) FlexRadio Systems PowerSDR v:

————}——— G| zom

4+ BaseSVN 2025

B
VFO Lock s ik |
TO00000 | Save | FRestors

) s ] _a_al

Mode: Specific Controls - C

O Speed o5 =] FichFrealHzk 00 =]  vaC
—

Display Mode:

Panadapter

Peak Bresk In
™ lambic [™ Enabled Delap(msh (0 —=
I™ Disable Moritar
MUl
T [~ Show T CW
I~ Swap Frequency

Lo

T Meter

Signal _v||FwdPwr

Rix Meter

S
Band - VHFs

DIGL | DIGU | DRM

Filter - 100
1.0k 800 750
600 | 500 [ aoo
250 | 100 50

25 Warl | War2

Low [FED =] Hish[Fs0 =]
Wi
[ — Res

64



Standard vs Modifed PowerSDR

 With the large FFT
size, the modified
PowerSDR is not
significantly inferior to
Linrad bandscope for
microwave work

VD A VFD B A Meler T beter
Tune o Signal Fuwd Por v
Ve Lok, | e do: 5 _ -
Band - HF
oF o= 160 | 80 | &0
J w | . | @0
FaEEE e
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g VHFs | WV | GEN
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AGC Preamp 158 | use | Dpse
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S AM | SAM | SPEC
DIGL | DIGU | DAM
soL| e =]
= — b tentw| Zom b s T m| & Fier - 100
2 1ok | 800 | 7H0
B Fsjection VFD DSF Display Madle Mode S peciic Controls - Cw o0 | san | 4o
SPLT | AsB NR | ANF Panadoplsr v| | OWSpeed 75 =] PFichFrealta: f0 =] _vac | 250 [ w0 | 50
0Bet| AcE HE % | Val | Va2
Date/Time TR P Peak ! Break In o[ = e
v lambic - I = 3
[ smanin W Enstled Delay s} [0 =
——— Wrlof Amlo Ml - [~ Disable Montor Wik
: Fa - pee s ul
g =0 T e J T [~ Show TX Cw! Shi .
o - s
s e I~ Swap Frequency e
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Multiple Bandscopes Summary

One bandscope is good
Multiple Bandscopes are better
Best is when “The Radio is the Bandscope”

Automatic bandswitching and switching of Mic, CW key,
footswitches, and recelve audio Is essential

Full integration of radios and logging software is required
Need large FFT to maintain bandscope sensitivity

For more information, read the article in the Conference
Proceedings and visit my website
www.hitehawk.com/w3sz
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