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SDR Academy 2018: OVI40 Hardware presentation

The OVI40 / UHSDR Project
Part | (DFSBOE)

Developing An Open Source
Standalone SDR

Andreas Richter DF8OE, Danilo Beuche DB4PLE,
Frank Dziock DD4WH, Michael Wild DL2FW
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OVI140 presentation held at SDR Academy / Hamradio 2018, Friedrichshafen, Germany)
The Birth of OVI40 / UHSDR Project

® l.po:lmg far an arcracsive electranics CHY project (o anract yaung peaple And motivane
them for Amateur Radio habby

+  Found meHF by MONEA, (Chris) a3 00 interesting base — bur gome mnpartant festures
{like Open Source without any resrictions) were missing

*  Creating necessary elements bloe discussion grougs and WIKIs (an btepss!!
s anaceurfunk-sulingen de) with mulbdlingual capabdicy, a version control system (git,
hatpe ! github comddfBoeUHSOR ) and milestones where the project shall mawe to

" M*Ingm of Borive harms in sofreans cnsdlng, hardvare creating and improsing,
testing and producing enhancement ideas

Creating OVI40 Project

OVHD ks a project thac is

*  Qipen Saurce in software and hardware

* | will provide hardware in different confipurations {only PCBs, PCBs and complene set of
components, partially assembled, fully assemibled). 2dditional cases will be available

*  Madular system (LI-FCB, RF-PCE with —8 pluggable small modules, OVI40 5 meant to
bz a future-proof system which can grow and be chanpged individually =A TRX [ R far
many years”

* Connections and wiring is well documented and gives room for own oreative wark
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Technical Specifications OVI40
= Maost pars available from different sources and only descnibed by technical specification
not by part-na.
= R few KHz ... 250MHE

* TH:mme range |60m. 2m ~TF5vY, outside S0mWY out of 3MA plugs

*  Lew powar cordumption, sandalors: SDR with as mary digital modes implemented as
possible, pushing functions go firmmware

= Signals as clean as possible. Compromse nar absays on Vcheapest solution™
* |2C identification of dfferent module types and versions

*  Future planned T predistorton

i
Block Schematic Diagram
LAPCH . REPCH
o s | RIC LCDH | it . ——r [
[ 1
AP
T RELT RN [ Qe ST . £
1 wwparep L AR
'H' LT r——
o H et [ i | | e |
T N L. I P

.
Technical Description UI-PCB

= MCLU STMIZFT (laner HT if awailabde) in LOFP 144 package

* 4 encoders with pushbutton function

* 19 pushburzons

* lbbit paraliel driven LCD with 5P touchscreen [$80x330 standard resolution)

* 2 LSB connections mutipurpose (firmware boodoader update via PC or USHE sidk CAT/mudio

nterface, USE memory plug and =0 on)

*  12BKRByte serial EEPROM, SD-card reader (SPI). additional flash and SP-RAM

* 2 audic codecs for TX and RX smultanecusly (future: as module}

*  Mpin header compatible wich mcHE addianal 25pin header

&
Technical Description UI-PCB
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Technical Description RF-PCB (1)

* RF“matherboard” carmes small pluggable medules for future-proaf design and
preventing electronic waste
» Cennecdons DC, 110 and bus systems (12C, SM) on RF motherboard

* RF connections via “direct wiring between modules” using UMCC connectors

» standalone bhock “Pd for much flexibilicy divided im twa frequency ranpes o cover
160m. 2m ) T5W

= R miser double balanced Q5D wich instrumensatian amrgs, a) SIS351 provides 20° LO
sigmals (maiable > -3 3MHz), b) 907 LO is provided by division /4 {available <
~FLEMHz), ) ne misieg “direct conversian” (availible < -48KHz)

* TX miner double balanced QFE. C%Y is not provided by minting but by unbalancing mixer
by D weltage (o spurs except harmanics)

dyd
Technical Description RF-PCB (ll)
* RX filtering by tunable LFFs using varactars. individually and autcmatically created
Traguiency | voltage tabbey, individunlly configuralle saitching freguenties batwesn LPFL
= Switchable RX preamplifier and atteruators
+ Switching voltage regulatars for reduscing perees loas and heating
= Al adjustments dgitally by firmeare
+  Providing signal cutputs | inputs 1a SMA connectars (pregrammable via lirmreare), 4
amntenng connectors (programmable va firmwane)
dd
Picking Out One Module — RX Mixer
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Visions for Future
* “Sandalone CIY SDA for the masses” as receiver-anly, mansceiver and RF measurement purposes
= High lifecime because of Open Source
* Presention of electranic waste by modular approach and possibility of hardware updates
- .&dang fearures wia firmwanrg {o.g. cuner access) by commuricy comributians
* Improving hardware by community contributicns
* Ievegraved “Hall of Fams™ eenphasizes comeunity character of LUIHSDR
DFSOE, Andeaas Bizhtar v amatiarfunk-aibagan de
dd
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