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A Low Cost Panad aptef"”[“:’&”““
Interface to a SDR-dongle
for radios with a
50.to 70 MHz Lst IF
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Topics Covered LA

Design
* Find out what others have done & define design objectives
 Circuit design, component selection, PCB generation

Prototype Construction & lesting
 Eilters — simulation & verification
* Main board PCB
o |nstalling the PCB inaradio

Application Software
" How de you use this thing?.
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\What others have done i

Coax connection directly to the radio’s 15 |F
* |t works but radio perfermance can be compromlsed

PU2VLWta 54 |- on
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What others have done... ..

Mike Seguin N1JEZ & Don WI1KEFE

« Cap coupled MARG6 MMIC buffer,amplifier at the 15t IF
» Opto Isolator switch frm PT T line turns amplifier; off: during Tx
 |nterface to FUNcube dongle via Mini-Circuits SBP70+ filter
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What others have done...
N1JEZ 1nstallation in F1817
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What others have done... ..

CENTER PASSBAND 3dB STOPBANDS
FREQ. (MHz) BANDWIDTH
(MHz) (MHz)

lL.1.5dB (I.loss >20dB) (l.loss > 35 dB)

Max. Typ. at MHz at MHz

63-77 51 & 94 6.0 & 193-1000

SBP-70+

\'\

2

)

CASE STYLE: FF99
Connectors Model Price Qty.
SMA SBP-70+ $42.95 ea. (1-9)

electrical schematic

Attenuation (dB)

4

100.0 Frequency (MHz) 1000.08%

Low Cost Panadapter / / / /
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Paul Wade W1GHZ
PCB forthe F1-817/Panadapter

* Creates a PCBfor. Mike's design using less expensive PC
mountediversion ofithe Mini-Circuits MPL-PBP70 filter
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What others have done...
W1GHZ cont’'d

Funcube Dongle Panadaptor for FT-817

Filter

4N33 or LTC3083 MMIC

MAR-6

Coax c1

MCL PBP-70

WA1GHZ and N1JEZ 2011

PBP-70-+
-~

| |

CASE STYLE: A01
PRICE: $21.20 ea. QTY: 1-9

R1

VOLTS
.|
f_'f_'—" [VEMETRTE %
v Bl o
*l-'  FILTER

TO PIN3
Q4004

OPTOISOLATOR
4N33 or NTE3083

Cc2

..,,__.._{

——

]

001 or 0.1 uf

1000 to 10000 pf
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What others have done...

Mike shoe horns PCB Into a unlt with (_Z_W fllter

] 4 E] R & R |
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What others have done... |,
GAHUPR PAT (Panoramic Adapter-Tap)

Component ID's have been retained to be consistent with V1 versions

L1 and L3 can be bypassed with OR for testing
[o7]

100n For FT817 (5v) version use R12 = OR
GND

L1

. Powersupply rangeis 5o 13V.

10



What others have done...
G4HUP PATrIn a Yaesu 1817 o




Design Objectives

1SVl interface design goals
« [Low current consumption. Target about 5mA
* No Impact on receiver sensitivity
« Small size so that it could be installed inte most radios

 Versatile /
— Can be used with a variety of supply voltages from 5 te 14V //%//7

— Usable with any radio 15t IF’s in the 50-70 MHz range. #2777/
: : i
» |F output must remain stable with any dongle load 070D 1/
Circuit 7 .,f,,/“f/./f/
» [Low cost '
\\;\\\"\1‘\@\5;; r15\ i Low Cost Panadapter A 12
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Interiace Blockidiagram: -

Three Stage Solution

> E

High Input Filter Gain Amp Output 777
Impedance _ Buffer .7~
Buffer P ///;//

/
2
- »
A 7’ S
e A
o " ¥ 1/ ‘/
A }
, > -
. ./ ) |}
o F 4
/
Vs

13t IF

Dongle
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High' Z Input: Buitier 5

Why?... The |IF tap point is typically just ahead of a crystal
filter that has a hlgh Zin D1058 _ 68.33 MHz: +6.1 dBy

DAN235U XF1001 L1036
| R

WiEHE AR | Standard

Sil= S e O il =

e 15.0 (dB): £25.0kHz max.
65min. (dB) @ £, -910kHz
A4 v E—=F 2 Input & Output Impedance 1.2k(Q)// 0.0(pF)
! 14

NFRE ¥ Nominal Frequency

SCAPELS Low Cost Panadapter / / / / /7
e e - LA S
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Filter

Why?...The 15t [E Is not quiet'!

This spectrum
analyzer snapshot
shows the FET817 IE
when set to the 2
meter band with NO
RE signal present.

FT-817 144.25MH=x no RF input Hixer full span to 1.BGH=
Lo ls Bl B B3 JaN 2814
ar

R
7

MER 225 MH=z
REF .8 dBr ATTEH 18 dB —39.68 dBn

FEAK
Lo
14
dB~”

I-Jlr e ._MJ l"'lll-'h'lh ll'l"."'ﬂpll 1|.-'|, .'L"H'II"'JH'I' I |,.|q|'||h*|1'll._||-||||’ 'll||hl.'l"l""‘|r'q|ld W o
b T | v

CENTER 988 HMHz SFAN L.588 GHz
RES BH 3 MHz UVBH 1 MHz SHF 28 nsec

LOW COSst Fanaaapier



Filter (contd) i

1SYIE @ 2m with -50dBm CW: signal at 144.25MHz

5 MKR 225 MHz

REF .®@8 dBn ATTEN 18 dB -39.48 dBn

With a
moderately large

iInput signal there “.....-....
EEEEEEEEEE
SENEEEEEE

are several
carriers that have
levels cl
pigher than the. lIlII\IIIlIIIlII
S AR

CENTER 988 MHz SPAN 1.888 GH=z
RES BHW 3 MH=z UBH 1 MHz SHP 28 msec

N 1.5 _ (A
> ::;_,;\;.‘__Apr-15 Low Cost Panadapter / / / / / / 7 16
R . LA )/ 14 /



Filter (cont’d) -

Impact of large out of band signals on receive sensitivity

RTL2832 Device: Tuner Gain
[1]- RTL2838UHID 4348

B i ordia Direct Sampling:

e = = r 1
Rafael = = Dizabled
Micro = Demodulator [ <::>
R820T S : Sample R ate:
XXXXXXXX = =

XXXXXXXX |:||||||5n||||||\||||| 24MSDS

Buffer Size:
84 kB

TunerGC [ ]
Frequency Correction: RTLAGC []

8 PPM  Offset Tuning [

There are typically three AGE loeps inmest- SPR: dongles
e caniberselectively controlled oy most applléanor(s

17
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Filter (contd) 5

The third within the RT820 Is autonomous AGC around the LNA

19-22.TF

13.VOP
24RF N % [ " 12.VON

RF_Filter IF_Filter

[piez ]

3.LT =

14.VAGC

Large RF input
signals will reduce
, LNA gain through
[ = power detector
pdetl. There is no
— l external control for
6 1 U 1. . this AGC loop

SCL SDA  Xtal i Xtal_o clk_out




Large unwanted signals within the dongle’s
passband will reduce receiver.sensitivity

NooElec RT820
passband Is
WIDE...about 25-
1750MHzZ.
Transcelver's first
IE*s usually have
seme a filtering to
the RE input.

Iihe graph toe the
[ght shews ET817

normalized I gain om0 s owo s ow s
IF Frequency (MHz)

SO 1: S . A7 I,':',/_,,/// ‘
\‘\\;\\\;;Ap\r-ﬁ N NG Low Cost Panadapter /S S 7. / 19
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N AP Low Cost Panadapter / /' / /

Large signals within the dongle’s passband
will reduce overall 'sensitivity

* While the transcelver: offers some filtering of RE from the
antenna to the 15“IF there are still'a lot of; strong carriers
present on the radio’s 15" IF.

» |Large constant carriers present inithe |E needto be 7/,
attenuated to prevent the tuner chip LNA gain being ////;5/
reduced by the power detectar ,-/—" f'////

« Gain reductions caused by AGC power:detectar feedbaék
7
can often be seen as a levellshift inrthe dlsplayed nolse/
baseline 97

20



Filter (contd)

Filter - Criteria
« Small footprint

« Moderate bandwidth — around 20  MHz keeps filter, arder
manageable in small size

 Insertion less less than conversion gain 3. - 4dB max.

S .
SN S
\\\ \\‘ ~
b o

f r-15\‘ ,_
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N AP Low Cost Panadapter / /' / /

H oW muc h g ai N ’) . |

How ' much gainis needed from the panadapter
Interface to optimize overall performance?

» Well'not a lot really
* There Is conversion gain from the RE mput to the 15“IF
FET1817 Conversion Gain vs Freguency.

Frequency (MHz) 1.8 3.6 14.1 283 50.3 144 430
Conversion Gain (dB) 5.1 3.2 49 .46 125 109 414

pandwidtn was -133dBm

22



Additional gain won't Improve sensitivity.

* There Is enough gainin the transceiver & dongle without
additional gain n the panadapter interface

o« Sensitivity Is determined by the receiver:'s front end noise
figure & gain. It should be noted that losses though the

interface filter if-greater: than the conversion gain wil 7
degrade the sensitivity ifithe RE input signal is at:ithe ///,//’/
receiver's noise threshold .,_,.,/7';//7

extremely limear. at higher signalievels:

. Enoeugn gain to evercome filter:lesses (1. to 2d /o
smallibit: 64Ber; se;would be geead objectlve/,

'\ /
A‘pr 15 ‘ Low Cost Panadapter / 23
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What's needed at the panadapter interface
output.to adongle?

* Should be able to drive the dongle without impacting the
iInterface’s gain or: filter frequency response.

* Must be stable drivingan epen circuit as the dongle may
not always be attached

. Emitter-follower: buffer:isolates the amplifier:stage from th 7/
interface’s output / 7/

* NooElec dongle impedance at the Ik frequency Iooks q(f
reasonahble as the next slide shows. 7

Q\ \\A:pr\15 N Low Cost Pzi;nadqpter ~ 24




NooElec RT820/Dongle

S11 @ 68:3MHz Rs=680hms CP=13pF VSWR=1.6

Load Data | Refresh | [] E0201  Main/Axis Titles | Legend | copy | GIF | Print Preview | Dots On/Off | Line Weight |  Generate Data |

y Left Right D o
[Rs (] scale W $11Rs & S11Cp vs Frequency B scle [cp R -
— Max: 64,303 (511) (510) e Max: 18.85704 Pa

65 20

118

1 14

64

63

T 12

62
+ 10

\_

$11 Cp (pF)

Data currently loaded is from:
NoolElec RT820 SDR 50-100MHz.s2p (S11)

‘V\\« 1 Modified: 01/01/2014 15:16:43

AL

| Change S2P Subset(s) ]
Save as 51P |

58 0

S0 75 100 Chart frequency markers are
synchronized. Click on any

L Set/Lock Scales I Frequency (MHz) Snapshots I y chart to change marker.
Refeveacs Lines Click int I Use the Snapshots button
B lick new point or use se
_Left1 | Right1 o ,Subtl Mo | spinner. ' Glick outside to allow display of
Left 2 | Right 2 | L i or press ESC to remove. more than two trace lines.

Freq KHz/Hz | Freq (MHz)  SWR Rs Xs Zmag Theta Rho RL  Phase
O markert | 68.250] 1617] 61.917] -24210] 66.482] -21.36] 0.2357|-12.554] -51.59] I Texton screen




Solution Summary,

Input Buffer >

e Zin> 1k Ohm §o it won't load HighZ Filer Gain Output
the IE crystal filter Buffer Amp  Buffer
« QOutput drives 50 chm Zin of filter

Filter /
. . . 17/
> Compact & fairly simple - 20/ MHz or; so bandwidth 3 or. 457777

/ y
47777/

order, A/
. o 2
» Insertion loss lessithan conversion gainitarget < 3:[dB7777

* Center freguency design alterable for-betweer 50&70// 1 Hz

Gain Block Y
** 6-10/dBigain (4 to 8idBreverall after filte_ri;;l'QsS)//

~ e Zinmatchied tofilter= 50/ Ohms ////
NN LTS LSS )
AP Low Cost Panadapter / / / / 26




Solution Summary (cont’d)::

Output Buffer >
J _Uncondltlonall)_/ stgble working HighZ Filer Gain Output
INtG an;epen Circult Buffer Amp Buffer

« Able to drive most (all) dongles

Other:-Criteria

e Small PCBsize to fit iInto most rigs
e [Low current consumption — 5 mA target

-

SRS
~CApr-15 s 2
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Design...start with the fllterl

Elsie Filter.Design R ——
» Explore Filter Elsie
topology & family
 EXxplore filter, properties MD@
- bandwidth - center freq U el — |
- filter order; - Zin & out //
« Access Impact of other prame't_e-rs % f{f;;;/;/
- capacitor;and inductor @ " /;/
Filter-lopology. Chosen | '_ ",v/_,’,).,,-/;/‘;;i-/
J)\[efefz1 mductor coupled bandpass 7/ /////
28

;:";SZIA\pr 15



Filter, Quest e

Choose the filter.topology. & Key parameters

61.951M 54.271M 61.951M

Design data: Q values: Maximum / minimum ratios:
Bandwidth: 10M Inductors: 80 Capacitors: 1
Center: 67M Capacitors: 300 Inductors: 4.5455
Family: Manual entry

AS

Low Cost Panadapter



Filter-Quest

« Filter S21 & return loss: - plot marker: at 68.33MHz

Low Cost Panadapter



Filter, Quest e

ransmission,

Inductor Q

Shape factor degrades
Insertion I6Ss Increases

-8.333
7
WA s
p r
o4
-10 ’ //
504 60M 304 r
/

.
y
/ / A
’
Mousedown for data ' . ’,/

4

’

S ApEI5 Low Cost Panadapter / / /' / /.//// 31
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Eilterslnductior-Selection:

Inductors. — hard/to find/'small ' parts with high Q

« Small Physical'size < Smmw & h x 6 -7 mm |
* Q > 50 preferably 70-100 at 7OMHz.

ool IIIII““IN
" IIIII““IIIIII\I\ N

100

W N
\

YN
1=
—

1

0.5+0.1 82nH
Murata g 330nH | 47nH
i__.-— ””” 2 nH
LOW2BA —— e

Inductors

N\ (S
I . ¢ A I
_"“‘_

—

“"\v‘_
YN ]
D W\ O E—

Apr 15- Low Cost Panadapter (/S 32
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Filter Considerations : 3

The criteria that simulation won’t easily tell you

» Multiple inductor: placement on PC & mutual coupling
— Space In-line inductoers a minimum of 2 diameters apart
— Place inductors orthogonal where poessible

PCB groundplane impact on filter

— Standard practice removes the ground plane under: the filter
on all' cu planes — how. far,away. from filter; dees it need to be

Capacitor: @ and|size (0805 vs.. 0603) p y

Impact of [ayeut parasitics

Tiest PCB created to 0
evaluate perfermance B
| ofithe filteralone R

Sy

NIRRT

Low Cost Panadapt

er / SR TS 3




First Filter: Tests

Didn’t work out well

3p Butterworth 33nH288pF 158nH 47/nH288pf 158nH 33nH288pF close

CHLS log HAG 2des  REF @ dB Li-3.9299 dB erworth 33nH288pF 158nH 47nH2Z@8pf 158nH 33nHZOBpF

------- T ]ug = = e —= L:_3.3155 =
[ i G BE Hd

3
-1
—y
":..I‘_]-?'l

7. N EE B
/

START S90.088 B8@ MHz STOP 1d8.888 888 MH=

START 18.888 888 MHz




- p il M’Q b
First Filter Tests (contd) ...

s
1%, A,f,\ BT
pu RN e N

So |'bullt:more filters . from different
components some looked better-but.not. all

A—Tlﬁ'__{;———

,::-.rf
! .;.,.';E

.
W )s
e

T T L
-] , ==
R U 00 [
2 ' B vt o

‘.hl‘:j L
e
|

T +3
awl K {!‘_‘5 t I

"

-
L
)

".:xg‘._: l P
: | = !
o

A
RFOut
X 3
;.
o
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Jful w'\{ FI\W"‘%V M “l *vaw‘

lest Equipment Added’ .

f 1\1%4,5\ »v t\aa.‘]“‘%

HP 4274//5

» Capable of measuring caps into the fF and inductors into
the pH range.

wafe

%2 Agi 16034E
' HE Rilent L uRe

1

EQUENCY LCR METER

N O | S PLAY A

UNE f N DISPLAY B E—

OFf =ON

CVRCUYT M()DE {IGH
RESOLUTION

Hﬂﬂ B

UNKNOWN
zzzzz

36



Foundthe Culprit 3

Abracon had mixed in some 22nH inductors aloeng with 33nH
parts. The inductors are the same diameter, but one turn less

-

37



Working filter T

* Reasonable passbhand characteristics with standard parts
« Stop band attenuation best with full'back ground plane

CH1 S -
------- T
[=
S.0365/dB CHLS 5
cor | ! ! 14 1 1 |  |37688|MHz
75.517 MHz
I
£ Cor
|'II
1 £ A

Hz




Interface Schematic “a
VO.1la

P2
RF Out

(BFR520

GND

Filter Indlctors

L4,L5 156nH 1T 28ga on #42 drill
14,03 33nH S 28ga an #48 drill
28ga on #44 drill

|/P Buffer Filter Amp & O/P.Buffer

39




Circult: Simulation

LLT'Spice simulation files
» Complete circuit &
» QOutput amplifier + buffer

-ac dec 1000 1E+07 B0E+07 K1 L1103 {Kx} K2 L3 L5 {Kx} K3 L2 L4 {Kx}
.step param Kx list 0, .005, .01, .02

") ', \ , 4 /. //'J/‘"' // : :
Low Cost Pa d7{t// /
TSNS A A S
f T 4. » ( v



o |

16dB

8dB-"

0dB-

-BdB+

16dB-

24dB+

32dB+

40dB-

48dB-

56dB

64dB+

12dB+

e T T

TSSO e
B TG UC U TR

M.

-60°

~-120°

~-180°

~-240°

~-300°

~-360°

~-420°

~-480°

~-540°

~-600°

..--660°

80dB

10MHz

120°



RCB' LLayout

Small'size to fit:most.transcelvers
 1Z2mm x40mm
All’components.on thetop ;side no tracks.on bottom

» Bottom Is ground plane only, so PCB can be soldered te any
grounded surface within the transceiver

Pl = Unit.can in E1=817.

» " -‘ ~
™ -
>
~

N&QH\ N Low Cost Panadapter / /




40 X 12mm

% T @ W EN

Il #3158 ,Q@@g am

4
Burooooooooooo 00 030 *54?3

m— ooooooooooo‘-'

g1l =

* LLayoeut has keep-out areas that allew theshoard o) eas/ly fit
against the side ofithe PLL - Unit'shield |r1 the FT—81/7/

* Alllcomponents are onthe tep side; bottom IS/g/dl/d plane

N : ’ ,"' // :
S ApPEdE Low Cost Panada ter 43
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Assembled PCB -3

F
'(’7‘ . ?"}":‘ iy

el TS
AT 2 o

Using wire wound air-core inductors
A ummmw - \,
<. f“ Yovees ?* g . "'=7" |q7:]§d:'§n5&

eyt ¥
. ; F; ﬁq‘vi l ’»:' i




Assembled PCB (cont’d)

PCB also has pads for.commercial inductors
* [[4and L5 are 150nH - 1008
|1 and L3 are 33nH - 0805

o [L2'Is 43nH/- 0805
e These values shift the passband down slightly so that the

68.33 MHz center: frequency Is a bit closer; to the upper e/d/y
y m‘ﬁ v q . #

Low Cost Panadapter / / ///// 45
RS



Bench Periormance tests

PCB made with home brew air-core inductors

3P Cheb Pan Buffer Armp CF=63MHz BH=22.6MHz Gain=/dBrn

CHILS 2 Tog MAG 2 de~” REF 8 dB 1: 7.1519 dB

gl 60.008 008 ebechev Panadapter Buffer Amplifier
Tog MAG 18 dB~ REF 8 dB 1:-68.217 dB
4.1391 g
X 52.875

| — ]
I I Y
N I -

START 18.8088 888 MHz

Abf15 Low Cost Panadapter / / //// 46
< . F ) l/ / / // //



Bench Periormance tests

Low Cost Panadapter



N AP Low Cost Panadapter / /' / /

Interface to a F1-817

FFour-connections are needed from the
Interface PCB to the transcelver

» Switched +5V — on during Rx — offiduring Tx. A switched
supply Is very desirable as the IF Is used for both Tx & RX
S0 the dongle display is quiet during Tx
* RE input — tapped into the radio’s 15t IE before a crystal /4///5
filter W /A
2SS
* RE output— port cennects the interface output:to the =~ f,,/////

dongle typically through a connector. on'the radlo S rear///
panel 7/

o Ground

48



ET=617 Connection Points

o 1SY|E & switched supply on during Rx of during Tx

s fi III‘III
\‘]_ IIIIIIIJIl
2SB624-BV3 2SBh24-BY3 .
lll
i IIIII-I.II

68.33 MHz: +6.1 dBp

XF10Q1

1st IF Tap Point — B%
¢

U023

L0022b74

R1192 | 1035

R1i164 1K

:\ ’ v" "/, // " /
: LA ' y /‘/, '/ /
N ADF 15 Low Cost Panadapter / / / / / / /// 49



 Top PCB
Connection
Points

utaon
PLL-UNIT

4’_ +5V on Rx
Tap Point
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F1=817 —I/E'Connections:
 1SY|F and 5V on Rx connections

- - o -~ - DT il

1st |F
connection

/#5V on Rx
/ connection

52



FT-817 — I/F Connections s

« MCX push on connector jack is located above the SO239
antenna connector: on the radio’s rear; panel




Sensitivity: Tests

Before & After-Panadapter.installation

Baseline Measurement FT817 wit Panadapter Installed Difference
Frequency Mode S Units SINAD S Units S Units
MHz 12dB

3.6 CWN . -123.9
cww . -112.1
FM 3KHz . -115.8

141 CWN . -126.9
cww . -114.4
FM 3KHz . -118.3

28.25 CWN . -127.4
cww . -115.5
FM 3KHz . -119.1

50.25 CWN . -131.1
cww . -118.6
FM 3KHz . -123.4

144.25 CWN . -129.8
cww . -116.1
FM 3KHz . -122.1

430.25 CWN . -129.1
Cww . -116.6
FM 3KHz . -121.4

4

Low Cost Panadapter / /
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Sensitivity

Signal aetection
-140/abm

: ol I}W{ W W“*WNW(”’\,WWWWWMMW“ i It o

Soundcard [F5]
‘Bandwidth [F6]
Options  [F7]
Help /Update [F1]
Full Screen [F11]

Minimize [F3]
Bxit  [F4]

144247 144243

wne$144.251.106

Yolume
AGC Thresh,

SR ER T

NR NBRF  NBIF arc  |JREEEE]
mute  [EBEGRE Notch  ANotch

CW 2AP (W Peak CWFullBw Despread

22/09/2014 07:58:45

mmssssss | CPU HDSDR: 48%
m—— | CPU Total: 52%

G — ) m— /o terio) [ RBW 9.2 Hz _ Avg

e — G —— SpeCctrum Serl 200M S Speed

CW Pitch = 700 Hz




144.201 VIRZ @ -150 abm

e — 9.2Hz
e — G 2—— Spectrum St 200M S———— Speed

0144.250.000 s | S
runeD144,251.106 M

Yolume
AGC Thresh,

: e b
[ @ | » [ | = 44 ca] - 1 .

width [F6]
Options  [F7]
S et (e NR NBRF  NBIF arc  [JREEES]
Full Screen [F11]
Mute  [BEEEEEE Notch  ANotch
CW 2AP (W Peak CWFullBw Despread
22/09/2014 08:01:37
=

CPU HDSDR: 24% O G\ otor(a) [ RBW
s | CPU Total: 27% s $ hectrum o




Supply: Switches

 Ifiswitched V+ high on Rx isn't available or:ifiit'is but isn't
capable of supplying the dongle then two switch boards
can be used

» Both have the same height as the main PCB /

* Simple inverting switch for rigs that have a signal low
during receive and high during transmit.




Supply Switches (contd) .,

Q1
DMP30898

Suw U+ O/P

P3

P5

-I%!lllz!;!!as /;i
V4 Tx- Switch 1‘ 4
e 10/mm wide e
o SWitChiinput PS5
[LOW 01 RX &
Righrent i
N Apr-15 Low Cost Panadapter VISP, 58



Supply Switches (contd) .,

Q1
DMP3038

V4 Switch

o 18mm wide n :

o J1 Shorted/ @2 not installed —
RP5inputliow en Rxhigh en T

** J1 Open @2 mstalled Psiinput
RIghen RXAGW, 61 X

s CApr-15 Low Cost Panadapter S S S S 59




\\\\Q\Aiprl? ™ Low Cost Panadapter e / i
e i RS A~y ///

Application Software

HDSDR/chosen as the best.application
* Feature rich
 |nterfaces smoothly to radio IF's and CAT software

« Not too difficult to nstall
— Links to examples can be found on the HDSDR FAQ page

SDR# /4?
* Nicestlooking|display ) ’,;2‘7////7
*. Doeesn't handle |Q swap correctly (version early; Sept //j/
2014) so wasn't usable with |E for: this demo: Constar)t Iy
updated se preplem may: have Been solved 71,
Clep .;;;‘.I
= Waorked well butinertime torfully evaluate,(///
X LA A
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Steps tousing HDSDR

install’ona computer:

* Navigale o the ADSDR' Hardware page
Atp//Wwww.nasdr.de/nardware.ntmi

HDSDR

High Definition Software Defined Radio
TUHeWeE™  WRIEWew - ™FAQ™™  "Wardware™  Screenshots  "MContact

. Scroll down to the RTLSDR (DVB:T/DABwith RTILL2832)
ne.

RFSPACE SDR-IQ / SDR-14 0 April 11, 2013
RTLSDR (DVB-T/DAB with RTL2832) DLL How-To |February 04,2014

Download April 05, 2012

- ClICKIEMIINE IR OWATIGIWRICHIWIN FAWRIGad /a0 EAWILI g e0d
Mstall Istuclions


http://www.hdsdr.de/hardware.html

HDSDR -configuration

Start:the program

HDSDR NASs a SIeEW.
po1;options; that:
can be coniusing.

- Slart with the: menu

tems Iewer: Ielt side.

Bandwidth [Fe]

Options{F7]
Help / Update [F1]
Full Screen [F11]

. |Leave tne |
Minimize [F3]
SeunRacara |Fs| ~

Bxt (4]
alene.

‘Soundcard [F5]

Lo 0050.248.000
Tune 0050.260.000 N

Yolume
Level

FreqMagr

NR NB RF
Mute  AGC Off

NB IF AFC
Notch

ANotch
CW 2AP (W Peak CWFullBw Despread

06/10/2014 14:22:16

Sesws | CPU HDSDR: 55%
— | CPU Total: 60%



HDSDR/ - configuration

Sampling Rate [Hz] B

» Bandwidth [F4] select Input Output
the following: 12000 12000
24000 24000

48000 48000

96000 96000

192000 192000

11025 11025

22050 22050

44100 44100
88200
176400

8000

16000
32000




HDSDR - configuration: .-

* Options [F7]

— Select Input and visualization
should look like the panels on
this page

— Don't change any submenus at
this time

Select Input 3

Visualization

FFT Windowing
Input Channel Mode for RX »
Color Palette
Output Channel Mode for R¥ )
. Waterfall Timestamp
Input Channel Calibration For R¥

S Iand Q Ch | For R Input v Paint Filled Spectrum
il ki i ¥ Informations on Mouse Position

v Show upper Display
v Show lower Display
Show upper Display only (Collapse)
v Swap Spectrum/Waterfall position
Swap UpperfLower Display position
CAT to Radio (Omni-Rig) v Use Auto-Colors for RF Waterfall
CAT to HDSDR v Use Auto-Colors for AF Waterfall
T® v Apply Averaging to RF Waterfall
| v Apply Averaging to AF Waterfall
Set Low Speed for RF Waterfall
Optimized Waterfall for Remaote Desktop (RDP)

Misc Options

Mouse Wheel

RF Front-End + Calibration
Recording Settings/Scheduler
DDE to HDSDR

S |

LLUVV UOL 1L QU |\.A.\./|\A|ut.cr

Select Input \WAY file. ..
Sound Card
| ® Generic RTL2832U OEM

Input Channel Mode for R¥
Qutput Channel Mode for RX
Input Channel Calibration for RX

N
ol ® MME (16-bit) Drivers

Open Input Mixer...

Swap I and Q Channel for R¥ Input  E——

s YYOlUME
Misc Options

Mouse Wheel
RF Front-End + Calibration

Wl sy Level
Recording Settings/Scheduler
DDE to HDSDR

|| 59 y
CAT to Radio {Omni-Rig)

CAT to HDSDR 4 RF
TX

_| RF+37




\\A‘pr15 . Low Cost Panadapter / / / /
B i, KA T A A AN A A S 7

HDSDR - configuration: .-

* Options [F7]
— Input channel mode for RX
— Output Channel mode far RX

Select Input Select Input

Visualization ISB CW o DRM Yisualization

Input Channel Mode for RX 4 Left channel only

Output Channel Mode for R¥ »  Right channel only
Input Channel Calibration for RX Both channels added
Swap I and Q Channel for R¥ Input ® I (Left) j Q (Right)

Input Channel Mode for RX X
AF to Left Channel only
Input Channel Calibration for R¥ AF to Right Channel only
Swap I and Q Channel for R¥ Input ® AF to Both channels
1 IF asI{Left)}Q(Right)

Misc Options
IF as Q (Left) [ I (Right)

Mouse Wheel
RF Front-End + Calibration

Misc Options

Mouse Wheel

RF Front-End + Calibration
Recording Settings/Scheduler
DDE to HDSDR

CAT to Radio (Omni-Rig)

CAT to HDSDR

T®

Recording Settings/Scheduler
DDE to HDSDR

CAT to Radio (Omni-Rig)

CAT to HDSDR

X
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HIDSDR. - confi gu ration

» Options [F7] - Input channel mode for RX
— Select RX DC Removal Mode Auto - leave the rest alone

-70 -60 -50 -40

N EREEE CEREE REE TN ETEE FNa

| Raw Fine 1to 4 samples Vdela RXDC Removal Mode [Auto | Bandwidth

Left:O (+) RightO [x) Left:-0.0000134 | ' Right: U 00001 0| (5 | [Hz]
Some sound cards exihibit the annoying problem of a phase and amplitude skew
between channels, i.e. samples digitized with one channel are delivered to software sooner
or later than those processed by the ather channel and also with some amplitude unbalance.
This plays havoc with a program like HDSDR, that needs a precise phase and amplitude
relationship between the | and O channels, when working in [/0 mode.

To compensate for this skew, please feed an 1/0Q strong, steady carrier, offset by
approximately +10 kHz from the band center, and observe an image response at -10 kHz.

Select Input By using the Amplitude and Phase [raw and fine] sliders, slowly try to minimize this image
response. The controls interact somewhat, so you will have to repeat two or three times the
Visualization y adjustment. You should be able to get 70 dB of difference between the desired and
the image signals. Move the sliders very slowly. ‘When done, click on the OK button.
Input Channel Mode for RY _ The settings will be remembered from session to session.

Output Channel Mode For R¥ - :

Input Channel Calibration for R¥

Swap I and Q Channel for R Input Phase: 0.0 Deg

Misc Options . |
Mouse Wheel | Amplitude:

RF Front-End + Calibration | 1.0 Resetto 0

Recording Settings/Scheduler
DDE ko HDSDR

CAT to Radio (Omni-Rig)

CAT to HDSDR

LUVW CLUoL i dl IClUOlIJLCI 66

RS R //////



HDSDR - configuration: .-

« Options [F7]
— Misc.
— Mouse Wheel

Select Input

Yisualization

Input Channel Mode for R¥

Output Channel Mode for R¥

Input Channel Calibration for R¥
Swap I and Q Channel for RX Input

Misc Options 4 v Autostart

Mouse Wheel P setlO <->Tune Offset

RF Front-End + Calibration = fixed to 'LO<->Tune C
Recording Settings/Scheduler S-Meter cahbratlon

DDE to HDSDR Lock Yolume

CAT to Radio {Omni-Rig) Show Time in UTC

CAT to HDSDR [
T

»
. ® Normal Process Priority (default)
High Process Priority

Show Status
Reset to factory Settings

15\“ ‘ Low Cost Panadapter ,

Mouse Wheel b ® Direction: Default

Select Input

Yisualization CW o DEM

Input Channel Mode for R¥X

Qutput Channel Mode for R¥

Input Channel Calibration For R¥
Swap I and Q Channel for RX Input

Misc Options [ oye

RF Front-End + Calibration Direction: Inverted
Recording Settings/Scheduler
DDE to HDSDR

CAT to Radio (Omni-Rig) ;
CAT to HDSDR | Step

LS

" ® Mode: Tune
Mode: LO

67




Now for-thereally: important.ones:

SDR hardware coupling LO frequency calibration

(3) SDR hardware connected to antenna (default) Current Tune Correct Tune
- Frequency [Hz]  Frequency [Hz]

() SDR on IF output, which is controlled ‘ manually ¥ _
470309000
Sync Mode i

() Full sync in both directions
(%) Independent Tune in HDSDR

Select Input () Independent Tune, but sync on external change Frequency cotrection: +0.00 ppm E
Wisualization IF-frequency: Global Offset: Hint: Tune to a station with known i /
- ‘ ] frequency as reference, e.g. a WWV or  am
Input Channel Mode for RX 6833QOQ0 [He] ‘LO, | [Hz] RWM time signal. Use ECSS modef with /
output Ch | Mode For RY y AFC to automatically tune the reference v, g
I N ptuch annlec I_E et_ Or - fkddlttonal Offﬂegifﬂidgcp e carrier exactly. Use highest possible /’/ /.
nputhannet Cahbration Tor ’ ‘ FM USB Cw. U Cw. L DIG_U DIG.L \ frequency for best calibration results. 7

Swap I and Q Channel for RX Input ‘ ,
Misc Options y [¥]mirror RF Spectrum in general i /
Mouse Wheel e X [ IMirror RF Spectrum for Tune »= |0
RF Front-End + Calibration [ Joperate CW in lower sideband (LSBT
Recording Settings/Scheduler [[]swap CW and CWR For Omni-Rig — =
DDE ko HDSDR OSDR Bard B 1Up-C. " |

: . ardware on DownfUp-Converter o
CAT:to-Rado (Omnk-Rig) LO Frequency of Down/Up-Converter in Hz: \120000000 \
CAT to HDSDR —_—
LB () SDR hardware in undersampling mode

Samplerate of Analog-Digital Converter in Hz: ‘80000000
AGC Fast
Apply
/ "4
68
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HDSDR/ - configuration

=¢[0)

Ko™ VeSS " F PSE” - YUSET. Y e DRM

& 20 7 ™A - Y,
&, Lo D470.309.441
TuneNA70N 32N 441 EXtIO
g S-uUNLs - = 5 = O —
=1 Squele o 1 Yolume
¢ P 1 AGC Thresh.
r N

ExtiO_RTL2832.DLL v2014.2  [X]

* Click on the EXIO button

* |ncrease the tuner gain slider,
to between 30'and/40dB.

o Twrn off all AGC [24Msrs

Buffer Size:
» Check that the sample rate | |
andibuffer. size matech the Wil
“windew:en the nght. BRI FrocuercsCorecion: s [

¢ "l PPM  Dffset Tuning [

Low Cost Panadapter / //// 69
.’ / / ,

Device: Tuner Gain
36.4dB

Direct Sampling: ﬁ ’ -

.uﬁ




HDSDR'— FEreq. calipration .-

Frequency. correction — Part 1

« Connect an antenna capable of receiving a signal of
known frequency. to the DVB-T dongle

— A good choice for this Is often a local off:air HDTV signal as
they are typically quite strong.

— A pilot tone can be easily identified. It's 309,441/ Hz above
the lower band'edge. The lewer band edge frequency. for: al

///
I // // /

UHE channels can be found here: /1,;/////7
nttp//www.csgnetwoerk.com/tviregtable.html Z '; §f/

— Enter-the known frequency values inihe HDSDR LO and//
une values ' 244/

S ApEiS | A
N \A:p\S NS Low Cost Pzi;nadqpter LS/

70


http://www.csgnetwork.com/tvfreqtable.html

Direct Sampling

Sample Rate
170200 Sl e 470260 470280 470300 470320 470340 470360 470380 470400

17:06:22|

17:06:20

17:06:17|

17:06:15|

Lol o al ol al el Al el [EESE——————— - > T I
L) —_ 19— Spectrum e sss—" 7000 S— Speed
! C¥ Pitch = 700 Hz

108 0470.309.441 e (B )

e 470.309.441 EEN 5§§0=

Yolume
4 . m,v ?M;mml.vkpd At hovit, At & it o o, M

SIS

L

-1 40

somses v SRR

Bandwidth [F6]
Options  [F7]
1
Help / Update [F1] NR NBRF  NBIF AFC -

Full Screen [F11]

mute  [HEEEBEE Notch  ANotch

CW2AP CWPeak CWFullBw Despread

Minimize 531 06/10/2014 17:06:23

it [f4) Smmmmmm | CPU HDSDR: 46% _ _ _Wate:fall - RBW 1.5 Hz g
S | CPU Total: 50% e @ ) ——— Spectrum Sassssssssss Z00M S——ts——— Speed

® AGC Thresh, -120 el ‘“"““ LA
‘1




HIDSDR

Tuner Gain
445 dBm

n l\lvmn\rsmjﬂiﬂ

TEm s Vlm

| s

ke PN Ay w’\ftr"w,r\f"mf"un i J‘ A

fhe 1o

JVRPRAR

" i VTT' r

0307 170308

170309 1703 10 17031 1
1 Realp=dip T R (o 1 e e |

170312

e

PPM  Offset Tuning [

17108

Soundcard [F5]
Bandwidth [F6]
Options  [F7]
Help / Update [F1]
Full Screen [F11]

Minimize [F3]

Exit  [F4]

ool ol ol ol ol. o o
o 0470.309.4491
Tune 0470 309.441

Yolume
AGC Thresh,

FreqMar

e > i m e col

NR NB RF NB IF AFC

Mute - Notch

CW 2AP CW Peak CWFullBw Despread

06/10/2014 17:11:10
— |

fr————] CPU HDSDR: 48%
S | CPU Total

ANotch

G @\ oteriall BN RBW 9.2 Hz _ Avg
s @ e 1§ —— Spectrum el 200M E—————— Speed

B | |
60| 7 |
s | {
-80 i

a0 i \
100 | i

10

20| uﬁ@(m‘w\ ﬂ"‘ et il A'A_ﬂvqnfmﬂ'n?
-130
140, 3‘

-1 SEh

e 1 1

CW Pitch = 700 Hz

; 3
G G\ aterfall BN RBW 1.5 Hz _ Avg
e G — ) —— Spectrum | 200M S——t——— Speed




HDSDR'— FEreq. calipration .-

Next.accountfor-any transceiver 15t IFLLO error

« Connect the DVB-T dongle to the radio’s 15 |F interface.

* Tune the radio to a known freqguency — WWA\/'Is good Ifiit
can be received. In Ottawa air band infermation channels
can provide a good constant AM carrier. One such beacon
IS located at 132.950/MHz. Tune the radio to this freguency.
and set the mode to AM

o Setthe HDSDR LOand Tune frequency. te zero Hertzlar)d//
the mode to AM. ///

» Change the RE gainjas necessary;toiget.a good dlspl

. ZOOm eutifinecessary to find the carrier: It should be/ ithin

a couple kHz afitne centerdrequency: o« /
" Bring/up the Options — RE Erent=End & Cahbjétl Indew

\A‘pr15 \ Low Cost Panadapter / /' / // /
i e SXTR Ry e A / / £
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HDSDR — Ereg. calibration'

T HDSDR [default] version 2.70

-70

521 Hz
-92.1,dB

TR S R T USET Y tewe DR
LOA (alnlnlaMelnloaEuelnhk|

noNon . NnNn.NNn1

Tune

S-unit
Squelch

Soundcard [F5]

Bandwidth [F6]
Options [F7]
Help / Update [F1]

Full Screen [F11]

Minimize [F3]

Exit  [F4]

4 S 6

(L P e v PRI BT |
- 16:49:33
EE G
SDR Iiard‘ware coupling LO frequency calibration 164928
) SDR hardware connected to antenna (default) Current Tune Correct Tune S

Frequency [Hz]  Fregquency [Hz]
) SDR on IF output, which is controlled | manually s

0 o 16049:28

¢ Mode
() Full sync in both directions
(%) Independent Tune in HDSDR

) Independent Tune, but sync on external change

IF-frequency:
63330000 [Hz] 0

Additional Offset per Mode in Hz

Global Offset:

[He]

AM FM LSB UsB | CW U CW_L DIG_ U DIG_L

0 0 0 1] 1]

Mirror RF Spectrum in general
[[IMirror RF Spectrum For Tune »= |0
[TJoperate C4 in lower sideband (LSE)
[[]swap Cw and CWR for Omni-Rig

DR hardware on Down/Up-Converter

1] 0

LO Frequency of Down/Up-Converter in Hz: |120000000

DR hardware in undersampling mode

Samplerate of Analog-Digital Converter in Hz: |80000000

IR oYY LoD i

i Zoom

Frequency correction: +0.00 ppm

Hint: Tune to a station with known
frequency as reference, e.q. a WiV or
RWM time signal. Use ECSS mode with
AFC to automatically tune the reference
carrier exactly. Use highest possible
frequency for best calibration results,

1 Speed

8 Spectrum

77 start

/

EN Q;) o b IR 1649

Low Costeanadanter/ [ // /[
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HDSDR — FEreqg. calibrati

{ RF front-end frequency options & Calibration

Lo NDND . NNN NN 1

0000.000.001
P ; . |
R = |

st v [ NIRRT

Bandwidth [F6]

Options [F7]
Help / Update [F1]
Full Screen [F11]

Minimize [F3]

16:51:39

SDR hardware coupling LO frequency calibration
SDR hardware connected to antenna (default) Current Tune Correct Tune
Frequency [Hz]  Frequency [Hz] A
%) SDR on IF output, which is controlled | manually 16:51:37
de 0
Full sync in both directions o
ndependent Tune in HDSDR 16:51:34

ndependent Tune, but sync on external change Frequency correction: +0.00 ppm

IF-frequency: Global Offset: Hint: Tune to a station with known
oo frequency as reference, e.g. a WWY or
68329480 [Hz] 0 [Hz] RWM time signal, Use ECSS mode with
s Z . AFC to automatically tune the reference
Additional Offset per Mode in Hz carrier exactly. Use highest possible
AM FM LSE UsB Cw LU CW_ L DIGU DIG_L frequency for best calibration results.
[u] 1] 0 0 1] 0 1] 1]
Mirror RF Spectrum in general
D Mirror RF Spectrum for Tune >= 0
[Joperate C' in lower sideband {(LSE)
[[]5wap CW and CWR For Omni-Rig

SDR hardware on DownjUp-Converter
LO Frequency of DownfUp-Converter in Hz: | 120000000

SDR hardware in undersampling mode
Samplerate of Analog-Digital Converter in Hz: 80000000

RBW 1.5Hz

= Spectrum mes i Zoom $ 4 Speed

ol | AR S 6151
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Use without: CAT;

 There s no

communication -

between the
transceiver and
HDSDR

« Setthe RE
front —end
freguency.
options &
Calibration.
Don't change
the k-
Erequency.

RF front-end frequency options & Calibration

SDR hardware coupling
() SDR hardware connected to antenna (default)

(3) SDR on IF output, which is controlled 1 manually

Sync Mode

(O Full sync in both directions

(%) Independent Tune in HDSDR

() Independent Tune, but sync on external change

IF-frequency: Global Offset:

68331800 | [Hz] |0
| —— 3"

Additional Offset per Mode in Hz

{ FM LSB  USB

0 0 0 0 0 0

Mirror RF Spectrum in general -

|:] Mirror RF Spectrum for Tune >= [0 ]kHz
[Joperate CW in lower sideband (LSBY
[]swap C and CWR For Omni-Rig

() SDR hardware on Down Up-Converter
LO Frequency of DownfUp-Converter in Hz: 120000000 |

() SDR hardware in undersampling mode e
Samplerate of Analog-Digital Converter in Hz: '80000000

Apply

LO frequency calibration

Current Tune Correct Tune
Frequency [Hz]  Frequency [Hz]

' |14000000
Rl

Calculate

Frequency correction: +0.00 ppm

Hint: Tune to a station with known
frequency as reference, e.g. a WWY or
RWM time signal. Use ECSS mode with
AFC to automatically tune the reference
carrier exactly, Use highest possible
frequency for best calibration results.

. ‘ ! ’ ",’ /”, //,' ’/" . - /
Low Cost Panadapter / / ////



Use Without CGAT e

Mode 1

e Tune the transceiver.to a band edge 1.e. 14,000,000.
« Setthe HDSDR LO and Tune to the same frequency.
» Use the HDSDR as the receiver.

* Onthe HDSDR screen move the band edge to the left of
the screen and use the zoom slider.to get the desired
frequency window.

display te change freguency
. Donot change the L@’ setting.




WWWWmMW%WW#MWM MW¢M o

mwm G s @y oter(o) [ RBw 924z A oo
“ =y Spectrum —— 700M exs Speed
Bl s e e
FreqMar o T =5 Z
0014.000.000 %5, é’f} 3% E :
wneD014.277.000 Emm | 2
Valume &} By 3
AGC Thresh, 2 e in o 5
sonscrs v [ RIS R S
Bandwidth [F6] - 500 1000 1500 2000 2500 3000
£ t
Options 7] o l' |
H:l: ;updl!e[:":l NR  NBRE  NBIF arc [ :;E / ‘
ull Screen [F11] 4 ’ |
Mute - Notch  ANotch :fgu h Ho ﬁ ,\} "ﬁmm ;ﬁM
Stop  [F2] CWZAP CW Peak CWFullBw Despread 41? f\(w | ‘\wf \._fwff' wwhv'm \“N w W \\N wm\
— 21/_09/2014 16| (::I(D)UZ:HODZDR 49 e v waterta! K rew 594z TR o
T : 49% ¢ r—— s— — : _
Bt [FY] o= | CPU Total: 55% s @ —" @ —— Spectrum Eesss—— 200 S——— Speed




Use Without CGAT e

Mode 2 — tune to zero — useful for-contesting

Tune the transceiver to a frequency. of interest say.
144.250 MHz

Set the HDSDR LO and Tune to zero. 144.250 MHz Is
now. the display center

Set the zoom te a range of frequencies that should be
monitered for activity.

> //
When a signallappearsion tie HDSDR display tune the // /
radio so that the signal'is positioned at:zero. / //

Make a contact, the frequency canfe read ofi;ef the;fadlo
Donit ferget to retune the radiorback o 144 250 aft /t/he

contact '/

/

Low Cost Panadapter / 79



ol o Ff)ﬂ,, hoi M,MN

_-.—q_

lv "éfﬁ“

mr,w.

g

!
.w‘"Wﬂ ,- ,, wm,

w‘wmw i

b

yn ..«Junmwwww« WW

er,h "Wu ,Tﬂw

23:08:05

23:08:02

23:07:59

Soundcard [F5]
‘Bandwidth [F6]
Options  [F7]
Help / Update [F1]
Full Screen [F11]

Minimize [F3]

TR BRSO ST BT ey BT
Lo@ 0000.000.001
Tune 0000. UUD 001 NN

FregMagr

Yolume
AGC Thresh,
o | > | | m 44 oo
NR NB RF NB IF AFC RF+0
Mute - Notch  ANotch

CW ZAP (W Peak CWFullBw Despread

30/03/2015 23:08:05
— |

CPU HDSDR: 57%
ee—— | CPU Total: 59%

e — — oo (o) [ RBW 9.2 Hz

P o

| @ —— SpeCctrum St s— 200N S———y Speed

-105
-110
-115
-120

|
|

t

|

|
J’a‘ly% "_%ur»?»ﬂ b, A’W\N‘ ‘ﬂﬂfkl 1

CW Pitch = 700 Hz

\ ";

f’ preciaps
E

00
T G

IIOIJO 1500 2I000
n 0 S T O P} L% f

2500 SIUOIJ 3500 1000 4500 SIOOO 5500
g ) ey fp Lo ol ey ey e O el et i 15 O g g5 0% f

e — — \/oter (o) B RBW 0.4 Hz

P

e @ e P r—— Spectrum ¢a—— 700 S Speed



CAT~62 Cable [ Mt |

Onthe cheap

« Buy one of these along with/a male 8 pin mini-DIN connector

FT232RL FTDI USB to TTL Serial Adapter Module for Arduino

Item condition:

Quantity: More than 10 available / 102
Was: US$458 2 /;
Vi
You save: US $0.96 (20% off) o747/

Approximately C $4.09 /
Add to cart

25 watchers Add to watch list | - I

% Add to collection

Experienced Free
Seller Shipping

Shipping: FREE Econom\ IntIShlpplng | See details

nal shipping here. @

Estimated Delner‘y within 12-23 business days

Seller ships within 1 day after receiving cleared payment . o




Onthe cheap

* Or.one of these along with a male 8 pin mini-DIN connector;

6pin FTDI FT232RL USB to TTL Serial cable Converter Adapter fOR Arduin

Item condition: New

Quantity ‘ 9 ‘ More than 10 available / 32 sold

Approximately C $7.54

4 watching © Add to watch list
% Add to collection

Free shipping 32 sold New condition
Shipping: FR

ca g
o: Worldwide

Delivery: Estimated Delivery 23 business days

eceiving cleared payment 9

Payments: PayPal VISA _‘ =)

Credit cards processed by PayPal

See payment information




CA =62 Cable g

Wire it.... just a 3 wire cable ... no components
+ ACC  FT232RI PCB
RX D TX
TX D RX
GND GND

TX INH ﬂ BAND DATA
[ 17 0«

RXDT\:IQV /// GND
TXD ‘\i\

'
’ ’

At //
ay. / L4
Ay

CS AN //
%

. » . » ' ‘ ) / / / " ; '/'l,' //I
S oAPELE Low Cost Panadapter / / / //
< NN . ) p ‘ ‘ y /: "/

/
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Use with CGAT s

« Set the transceiver baud rate to match the application. The
fastest rate reduces delays — 38,400 baud
— The FT-817 dees NOT autebaud, It must be configured
manually

— Download and install ©mni-Rig with .ini files for. the transceiver.
Don't worry about the .iniifiles they're handled seamlessly
during the installation.

http'//www dxatlas com/OmniRiq/

A‘pr 15 _ Low Cost Panadapter / / g


http://www.dxatlas.com/OmniRig/

OmnizRig Configuration’ ¢

 Click on HDSDR' Options [F7] button

r 3
Omni-Rig Settings @
RIG1 | RIG 2 | About |

Select Input
Whats this?
Omni-Rig Setup

Visualization

Input Channel Mode for R¥
OQutput Channel Mode for R¥
Input Channel Calibration for R¥ )
Swap I and Q Channel for RX Input v sync to Omni-Rig

;: v sync from Omni-Rig

2 . . ;
v sync Rigl (FT-817 == Port is not available)
| sync Rig2 (NOME =3 Rig is not configured)

Rig type ﬁm
Pot oM7)
Baud rate Em
Databis |8 ]
Parity m
Stpbits |1 v
RTS [Hgh ]
DTR [Hgh ]

Pollint., ms {100 =

Also select ‘Omni-Rig Setup’ to'bring. - ksl :
up the ‘Omni-Rig Settings’ window Concel |
and populate it with these values

Misc Options

Mouse Wheel » @ sync Tune frequency

RF Front-End + Calibration sync LO frequency

Recording Settings/Scheduler v sync Modulation

DDE to HDSDR . set Converter Offset
Sinap CW and CW-R

CAT to HDSDR >

X

y

-~ p A ’.’ v y / 4
; ./"' f/ // I’/
! ’ / y /
J ' 4 J 4
y A /
: NS / /A
’ / A,
/

~ U

S ApEdE Low Cost Panadapter / /' / //
R Ny LS/
.- LA LAA ALY,
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Omni-Ri 0 cConfi gu ration. :

» This choice enables the Tx button within the HDSDR

application

Select Input

Visualization

Input Channel Maode for R¥

Qutput Channel Made for R¥

Input Channel Calibration for R¥
Swap I and Q Channel for R¥ Input

Misc Options

Mouse Wheel

RF Front-End + Calibration
Recording Settings/Scheduler
DDE ko HDSDR

CAT to Radio (Omni-Rig)

™

AGC Fast

CAT to HDSDR > Whats this?

J— |

BB BW e DRM

.k 20
-70

-80

- ExtIO -90
-100
Yolume 110
AGC Thresh.

> Port :
Baudrate (bps) 3 '

® none {CAT only)

activated | CTS (DB-9 Pind) on high

DCD (DB-9 Pin1) on high




Omni-Rig Configuration =

A n d fl n a.l I y rRF front-end frequency options & Calibration

° Plu g |n the SDR hardware coupling
CAT-62 cable

« Band change,
tune, or; Iix
from either,
HDSDR or: the
ET-81.7.
Either way.
settings follow
you areund

lIke a puppy

() SDR hardware connected to antenna (default)

(%) SDR on IF output, which is controlled ‘ by Omni-Rigl

Sync Mode

(3 Full sync in both directions

(O Independent Tune in HDSDR

(O Independent Tune, but sync on external change

Global Offset:
10000 }[Hz]

IF-frequency:
1-8341800 [[Hz]

Additional Offset per Mode in Hz

AM FM LSB USB CW.U CW.Ll DIGU DIGL
0 0 0 0 0 0 0 0

Mirror RF Spectrum in general -

D Mirror RF Spectrum for Tune >= lU ‘ kHz
[Joperate C in lower sideband (LSEY
[]swap C and CWR for Omni-Rig

() SDR hardware on Down Up-Converter p
LO Frequency of DownfUp-Converter in Hz: | 120000000 T

() SDR hardware in undersampling mode S
Samplerate of Analog-Digital Converter in Hz: !80000000

Apply

Low Cost Panadapter /- 4

LO frequency calibration

Correct Tune
Frequency [Hz]

Current Tune
Frequency [Hz]

144261000 |
. 2 |

Calculate

Frequency correction: +0.00 ppm

Hint: Tune to a station with known
frequency as reference, e.g. a WWY or

RWM time signal. Use ECSS mode with //
AFC to automatically tune the reference .
carrier exactly, Use highest possible ‘ /
frequency For best calibration results,
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Add'a global offset

z HDSDR [default] version 2.70

L

SDR hardware coupling

DR hardware connected to antenna (default)

) SDR on IF output, which is controlled
ode
) Full sync in both directions
ndependent Tune in HDSDR

144249

ndependent Tune, but sync on external change

Global Offset:
10000

IF-frequency:
68341100 [Hz]
Additional Offset per Mode in Hz

AM Fr LSEB UsB Ccw_U

[Hz]

CW_L  DIG_U

LO frequency calibration

Correct Tune
Frequency [Hz]

Current Tune
Frequency [Hz]

by Omni-Rigl

144250000

Reset Calculate

Frequency correction: +0.00 ppm

Hint: Tune to a station with known
frequency as reference, e.g. a WWV or
RWM time signal. Use ECSS mode with
AFC to automatically tune the reference
carrier exactly. Use highest possible

DIG_L frequency for best calibration results.

0 0 a 1] 1] 0 0 0

Mirror RF Spectrum in general

I:\ Mirror RF Spectrum for Tune »>= 0
[Joperate Cw in lower sideband (LSE)
[[]swap Cw and CR For Omni-Rig

B |

(O 5DR hardware on Down/Up-Converter

"«

NN

e L eSS e 'SB UsE cwW LY BR™ _ @ e S LO Frequency of DownfUp-Converter in Hz: | 120000000
-l +40 ST o ;
nt1TAa =200 nNnn FreaMc -60 DR hardware in undersampling mode
LOA . a —-A = o I S SE 70 I Samplerate of Analog-Digital Converter in Hz: |80000000
-80 |
rune144.250.000
S-units = § Tomm el Tl g Tl Tl U 100
Squelch @ ! -110
: @ { -120
-130
140
sounccare (751 [ R ETRECEY =
L2 1000 1500 2000 2500 3000 3500
Bandwidth [FG] P | A | O o ! I R o e M Y O (V| A L L L
Options [F7]
Help / Update [F1]
NB IF AFC
Full Screen [F11]
~ Notch ANotch
\ sk CWFullBw Despread
\ Minimize [F3] ,
T e e — BN REW 1.5 Hz
\ messs—— | CPU Total: 54% — =] Spe(.trum o5 1 Zoom @ ] Speed
rT— = = - —- - :
\ <y start N R ON ™ HDSDR [default] ver... || aCsaRe Y os357
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