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‘Leo Bodnar GPSDO - £100




Configuring the GPSDO

[~| mini GPS Clock Configuration

~Device details ~Advanced
Serial Number ] M IBmA v| Output drive strength
Manufacturer Leo Bodnar Electronics
v Enable output
Product mini GPS Reference Clock
Yersion 1.14
181250 GPS reference, Hz
~Settings 1 N3
435000000 QOutput, Hz 10 N2 HS
Set Frequency | 3360 N2_LS
Fi N1_HS
2 NC1_LS
F faul POA << i
actory Defaults | i Advanced ! T BW Update DPLL

30 Position: 55.9, -3.2

|II||III [ UTC: 2019.07.18 14:24:47




i SDR Hardware Examples

= RTL-SDR V3 dongle — low cost
- £26

= Airspy Mini — higher performance
- £120

= Pluto — RX and TX
- £140



waggSDR hardware - RTL-SDR




WHAT MAKES OUR RTL-SDR V3 BETTER THAN OTHERS?

ENTIRE PCB REDESIGNED
REDESIGNED THERMALS FOR LOWER NOISE
(HELPS FIX L-BAND HEAT VCO
IMPROVED FRONT END DESIGN LOCK PROBLEM)
(HIGHER SNR IN L-BAND)
BETTER LDO
4.5V BIAS TEE
(SWITCHABLE IN SOFTWARE) 1PPM TCXO (OWERVOLTASE GPERRTIEN? S5V LINE
2 FERRITE CHOKE

SMA FEMALE
CONNECTOR

..........

——— e\

ADDITIONAL ESD
PROTECTION CLK SELECTOR USB RF CHOKE
DIRECT SAMPLING CIRCUIT JUMPER GPIO EXPANSION (REMOVES USB NOISE)
FOR HF RECEPTION PORTS
(WITH FM FILTER) EXPANSION
PORTS STANDARD/OTHER BRAND RTL-SDR

(NOISE FLOOR FULL OF SPURS)

RIL-SDR.COM . TOUGH METAL ENCLOSURE
AR T+ Ok M S0 (REDUCES INTERFERENCE)
= RTLZE2U REZOT2 TEI0+BUS T+HF P,

J |

THERMAL PAD COOLING
(REMOVES HEAT FROM PCB AND
TRANSFERS IT TO THE METAL CASE
RESULTING IN NO HEAT RELATED
VCO LOCK PROBLEMS)

RTL-SDR V3 NOISE FLOOR
(SIGNIFICANTLY REDUCED
SPURS/BIRDIES)




*SDR hardware — Airspy x 3!
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SDR hardware — ADALM Pluto

\\_ /7
WA

[ PA | [ LNA |
[ Mixer | 8 | Mixer |
| Filter E ™ | Filter
DAC 48 |_ADC |
Filter < | Filter |
FIR FIR
| Interface |
x___DMA |5
cl Drivers Ig
—=| Linux kernel |
| libiio N
| USB2.0 |




i SDR software

= Device-specific
- Airspy
- SDR#
= Spectrum Spy



SDR#v1.0.0.1702 - AIRSPY

— K- X)) |
R

AIRSPY v

O Sensitivity Linearity

Gain

Sample rate 10 MSPS
Decimation | None
Display 8 MHz
Bias-Tee [ Tracking Filter
SpyVerter
PPM 0.005

ONFM OAM OLse QuUsB
wFM ODSE Ocw O RAW

[ Shift
Filter Blackman-Hanis 4
Bandwidth Order
180.000}5
CW/ Shift

FM Stereo [] Step Size

Snap to Grid v
Correct 1Q []
Swap1&Q ]

Audio

AGC

FFT Display

Audio Noise Reduction *

IF Noise Reduction *

Baseband Noise Blanker *

Demodulator Noise Blanker *

Recording *

Zoom FFT*

Band Plan *

YYYYYVYVYVYYVYY

<

Frequency Manager *
Y New [ Edit X Delete
Group: | [All Groups]

[[] Show on spectrum

Name Frequency

G2 20

MSF 60 kHz 60kHz

92.100.000 »m

BBC R3 - C203 - yg: Dom \ico Sc

ALRN 2N

Contrast

RV RS LR O e S

IF Spectrum
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i SDR software

= Non-specific
- SDRangel
- RX'and TX



; e '

Windows Linux

LeanDVB

i’ 5 i Y2y i i Y i ;g e . ._,:,AH,A‘ i i e s i S i e i S o i Vit i i s
R 5 DVB-S/S2 DVB-S | DVB-8/S2? DVB-S
. SR < 2000 ks/s SR< 2000 ksls SR agg? ksls SR agg(o Kksls
SR 32 - 25000 ksls aPSK QPSK
| 8
QPSK/8PSK/16PSK/16APSKI32APSK /
: ¥ \ I 4 8
Q@
l . e . . . . —_
; Minitiouner Airspy mini RTL-SDR Lime X Adalm-Pluto g
| ®
| T
| 144MHz - 2450MHz 24MHz - 1800MHz 25MHz - 1700MHz 10MHz - 3500MHz 70MHz - 6000MHz

-m RX DATV Solutions

IAPC - ATV Technical Goup



SWISS
Al [V

IAPC - ATV Technical Goup

TX DATV Solutions

Windows Linux

GnuRadio

DVB-S/S2/TIT2

SR < 4000 ks/s
f
[ SR < 4000 ks/s oo
' 5
gl e——— '4—'_' I | s —"_"—"_'_'A';'JF""'—_"——""'——‘—"‘—'—'—'"_'——'"—‘
Y ‘ol Y |
DATV-Express Lime X Adalm-Pluto
|
100MHz - 2450MHz 10MHz - 3500MHz 70MHz - 6000MHz Hardware




iSDRangeI device control

SDRangel

File View DeviceSets Window Preferences
Sampling devices 5 &

RO

B eo

187.5k

©,431, 025«

LO ppm 0.0
Auto DC IQ BiasT X

Rate 3.0 ¥ M Dec 16 ¥ Fp Cer v

LNA 7dB AGC

Mixer 4dB AGC
VGA 6dB

Sampling devices control
RO

Airspy[0] 4a464c8360e440b

AM Demodulator




* SDRangel presets

Presets

Freq (MHz) M Description
v David's
0.198 R Radio 2
92.100 R Radio 3
130.700 R R8600 (via IF, Spy\erter & Airspy)
145.637 R Direct from GB7DE (2m)
146.500 R DATV low bit rate
240.000 R Reference frequency
255.050 R Reference frequency

430.712 R To GB7EE
438.812 R Hotspot 2 D-Star
438.912 R Hotspot 1 DMR
439.712 R Direct from GB7EE

1245.000 R DATV test



File View DeviceSets Window Preferences Help

Sampling devices &) Channels

RO

©,094,300 «

0.0
BiasT X

Dec 8 ~ Fp Cen v

8dB AGC

8dB  AGC

Sampling devices control

Airspy[0] 26a464dc28933a93 $ O

' AM Demodulator v o

Spectrum Display ®
RO

Ham v (4 v 30 v [60 v N0 ~ |1 ~ [
06060 | ILEHEI®

Presets ®
Freq(MH2 M Description [a]

~ David's [
0.198 R BBC Radio 2 long-wave
130.700 R R8600 (via IF, SpyMerter & Airspy)
145525 R 2m NBFM 12.5 kHz channels
145600 R 2m GB3FF 12.5 kHzchannels
145637 R Directfrom GB7DE (2m)

TAC CENAN N NAT laes i enda

d
eoRsrE® Ll L

Presets Commands

K +0,000,000 Hz

dBI ' -SOI ' -801 ' -70'
RF BW
AF BW

Vol

Sq
W Baseband Spectrum

-10

-20
-30
-40
-50
-60
-70

-80

[

9420 9425 9430 94.40 94.45

SDRangel 4.10.5Qt5.12.1 x86_64 Windows 10 (10.0) 2019-07-18 11:27:04 GMT Summer Time



* SDRangel — FM baseband

fVBaseband Spectrum




File View DeviceSets Window Preferences Help

Sampling devices Channels
RO
DSD Demodulator
We ., W Settings
0 4 3 8 8 1 2'<HZ B
93.75k Af + 0 0 00, 5 0 0 Hz RFBW — 14.0k -23.4dB
LO ppm - 00 | -901 ‘ -80| -10| -6 -bU| -4(-J| -3(-)| -2 -16 9
Auto DC [ 1Q BiasT X dB! f | 5 ZE0 ﬂo Ul.n|
Vol 40 Sq 55 10
Rate 3.0 v Dec 32 ¥ Fp Cer v
G7USP  /2820>CQCQCQ |GMBARV G>GM8ARV B|Steve Lowestoft UK |
—m
LNA _ 3dB AGC V¥ Digital
Mixer o) 7dB AGC
...... + k- 48k ¥ -D-
pling devices control - ek o t;h’ p-sTAR_HD A @&
™ % 100 o o s 1) 2)
t% v Y B @ 500 @100 @ 20
Airspy{0] 4a464c8360e440b £y « % » Q@0 @
- % # FMg =l #3.1k
[AM Demodulator v } m 45, + % *
w ‘ % Gain =— 1.00
- Xy =
Spectrum Display BX :
‘“ RERP & anw¥ 4
RO
Hav kv sl Nov 1~
0060 | |[LEH¥HE® "
...... -30
Presets B
Freq (MHz) M Description -40
¥ David's 50
0.198 R Radio 2
92.100 R Radio 3 60
130.700 R R8600 (via IF, SpyVerter & Airspy)
145.637 R Direct from GB7DE (2m) -70
146.500 R DATV low bit rate
240.000 R Reference frequency -80 km
ig(s)gg 2 .?:fgée;‘égﬁequency -90 Sl h.‘J.l “I 4 l A ‘ Il L v 41 IR PRI |I|I. | ’ i ol PR o T, A { j h “I.l I il
431.025 R Hotspot 3 YSF-P25 438.770 438.775 438.780 438.785 438.790 438.795 438.800 438.805 438.810 438.815 438.820 438.825 4
438.912 R Hotspot 1 DMR 0
439.712 R Direct from GB7EE
1245.000 R DATV test 2 7
2 2
6 !
K
8

Presets Commands

SDRangel v4.4
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438.800 438.805  438.810  438.815 438.820 438.825 4




C
‘B DSD Demodulator |

WV Settings
Af+0, 000, 50 0 Hz RFBW m== 14.0k -23.4dB
-90 -80 -{0 -B60 -950 -40 -30 A -10 )
] e B B e IR I |
et w@ 40 sq@ 55@ 105 [d)
G7USP  /2820>CQCQCQ |GMBARV G>GMS8ARV B|Steve Lowestoft UK |
WV Digital

+ gk ,,;F-ghf a8k~ -D-STAR.HD A B
w 100 o o ss M) 2) dqp

: = L

* % " @ 500 @ 100 @ 20

€ Y A

o % ¥ OFMC  — +3.1k
o+ .

44 - Galr  — 1.00




Help

Channels

DSD Demodulator

File View DeviceSets Window Preferences
Sampling devices ®

RO
Weo 434

0 4 3 i 0 2 5kHz
187.5k

LO ppm 8 0.0
Auto DC | 1Q BiasT X
Rate 3.0 v M Dec 16 ¥ Fp Cer v
LNA ] 7dB v AGC
Mixer == 4dB v AGC
VGA | odB
Sampling devices contro.i.m ®
Airspy[0] 42464c8360e440b £y
'AM Demodulator v m
Spectrum Display BX

RO
Hav acr 25w e N 1w
0060 ' LEWE S
Presets BX
Freq (MHz) M Description
v David's

0.198 R Radio 2

92.100 R Radio 3

130.700 R R8600 (via IF, Spy\erter & Airspy)

145.637 R Direct from GB7DE (2m)

146.500 R DATV low bit rate

240.000 R Reference frequency

255.050 R Reference frequency

430.712 R To GB7EE

438.812 R Hotspot 2 D-Star

438.912 R Hotspot 1 DMR

439.712 R Direct from GB7EE
1245.000 R DATV test

ceoBa/s /B E®

Presets Commands

W Settings
Af + 0 0 00, 0 0 0 Hz RFBW m=m=( 25.0k -17.2dB
asl I-sq -80| -IU| , -60) -bU| -40| ,-3(-)| .-ze[ ,-1U| U|
= Vo|01oo|5q0 —550 10."
C V2 GC 0:7 WIOOO|HUBNET B >GM8ARV |
W Digital
e a8k~ +VYSF Af
Lol 100 0 5105 1) 2)) qp
® O E @ 500 @100 @ 38
. FMc o +6.4k
Gain  =—T] 1.00
-30
-40 w ’
50
-60
-70
| | |
-90 } ||| '™ I” ' 1 ” j.|l| . ‘| lll lll |l.||i |I. ‘I"NJ .Illﬂ L h h d-. hh 'l I L.“Jl”i ill-ll".lllﬂdl.l. |.||ll Ii Il"‘i |l.llhlnl.| |i h[ |L||. h.l IJ- IILI ‘M
|
430.940  430.950 430.960 430.970  430.980  430.990 431.000 431.010 431.020  431.030 431.040 431.050 43
0.0
1.0
20 1 VT 4 ._._..._.,:,-_ ~_é_. s ] R & 2 R s fo e
| | { | | | | |
| | | J ? |
3.0 . _
4.0

SDRangel v4.4
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‘B DSD Demodulator X

V¥ Settings

Af+0, 000, 00 0 Hz RFBW

B |

C V2 GC 0:7 WIOOO|HUBNET

.-sul .-/(-)’ .-6(-)| .-b(-)’

>'k****’k****|

25.0k
. -30‘

-17.2dB
=200 -1y ©
ST

Vol @ 100 Sq@ -55@ 102 [d)

. -4(-)|

>GM8ARV |

V¥ Digital

.
. ;,r,*.‘ AR
AR ¥ Ay 250 ¢
> S
v - -2
. ey

4.8k ¥

100 0 -5
i1 @ 500
FMc

+YSF

A QB
105 1)) 2) qp
@ 100 @ 38

+6.4Kk
1.00




File View DeviceSets Window Preferences Help

Sampling devices Channels
RO DSD Demodulator
. m ] VSetﬁngs
o -
1875k0 4 3 8 9 1 2 ‘ f+0 000 500 Hz RFBW === 19.0k -27.5dB
LO ppm - " 00 asl -sq I-BU| -/0| ,-69 -bU| -40| _-3(—4 I.-zul .-ml ul
Auto DC [ 1Q BiasT X ' '
- = W 75590 0 wlll
Rate 3.0 ¥ M Dec 16 ¥ Fp Cer~ | || sta: MS S1: *-- VOX 02354040>G00000E09 S2: ©1 UNK
LNA = 3dB  AGC | |[WDigital
Mixer L 7d8  AGC AN pREY
...... Foopa x mse owv K@
Sampling devices control || R S L ST
- PR Siewop 1000 0 -5 100 .ﬂm
Ao . E U E @ 30 @100 @ 20
Airspy[0] 4a464c8360e440b @ @ S8 SRR Gt ST  EMc ] +4.6k
. D
'AM Demodulator -+ B it Gain  — 1.00
- - ) L
Spectrum Display B gt RO B
ﬁ G S i
066 O\B\@D@\[ﬂﬂj\c -30
Presets @ | 40 1
Freq (MHz) M Description -50
~ David's -60 ‘
0.198 R Radio 2 I
92.100 R Radio 3 -70
130.700 R R8600 (via IF; SpyVerter & Airspy) | _gg . J
1322(3)(7) 2 g:ﬁg&rgf;ng(zm) -90 ke 0 I|.|\I LA AN A0 AN A ] AN R L A ] \ | il A AT | L e
. ]
240.000 R Reference frequency 438.820  438.830  438.840  438.850 438.860  438.870  438.880  438.890 438.900 438.910 438.920  438.930  438.940
255.050 R Reference frequency
430.712 R To GB7EE 0.0

431.025 R Hotspot 3 YSF-P25

438.812 R Hotspot 2 D-Star
10
439.712 R Direct from GB7EE
1245.000 R DATV test 20

3.0

4.0
eoBR s ®

Presets Commands

5.0

SDRangel v4.4
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WV Settings
Af+0, 000, 500 Hz RFBW 19.0k -27.5dB
-90 -80 -{0 -B60 -920 -40 -30 -20 -10 Q)
. S . EESREL. SR S S S——" T I I
5 w® 75 sq@ -55@ 102 d)
Sta: MS S1: *-- VOX 02354040>G0000OAAY S2: ©1 UNK
V¥ Digital
+ % & + (48K~  +DMRv A A
100 0o -5100 M) 2)
5 RS . B! @ 300 @100 @ 20
_ FMc +4.6K
- ot - +
Al Gail  — 1.00
ot & + +




i SDRangel and more...

* Programmable precise frequency source
= SDR hardware — £20 to £100

- Free software
- Spectrum analysis
- Signal analysis
- Receiving signals

= YOU can get on frequency



