UHFSDR + USB2SDR
= Flexible IF Rig
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 Wanted IF rig
— SDR
— Buildable JpEer
- Simple y
— Frequency flexibility Y-

e Enter UHFSDR
— 1.75 - 700MHz (1/2 Si570 output)
— 50 mW Transmit out
— 2dB Noise Figure LNA
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UHFSDR Info é%

 Developer
— David Brainard - WB6DHW
— http://wb6dhw.com/For_Sale.html
— http://groups.yahoo.com/group/UHFSDR/

 Key Design Features

— Separate | and Q conversion with passive MCL ADE-
2ASK passive mixers (not QSD)

— Pair of SY10EP52 D flip-flops create quadrature LO
from Si570’s differential pecl output

— ADUM1258 provides isolation for I°C connection for
Si570 Frequency control
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o External RF filtering needed

— No onboard RF filtering
— Squarewave LO with fast rise-time insures lots of harmonics

e Si570 Performance

— Gaps in frequency range :Grade A covers 10 to 945 MHz, 970 to
1134 MHz, and 1213 to 1417.5 MHz.

— Crystal derived but not lockable to external reference

— Temp stability spec’ed at +/- 50, 20, or 7 ppm -40C to +85C and
priced high for better parts

— Seems good up to 150 MHz but kind of bouncy at 450MHz
— Touch the package and see immediate shift
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e Specs for phase noise look OK for UHF

Table 8. Typical CLK+ Cutput Phase Noise (Si570)

Offzet Frequency (f) 120,00 MHz 156.25 MHz 622.08 MHz Units
LvDS LVPECL LVPECL

100 Hz -112 —105 -a7

1 kHz 122 122 107

10 kHz -132 -128 -116

100 kHz —137 -135 -121 dBc/Hz
1 MHz —144 —144 -134

10 MHz -150 —147 —146

100 MHz n'a n/a —143
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e Some parts orientation are not clear form the silk screen
or overlay and may require close examination on
example photo

e Some parts have alternative choices and the kit parts
may not match the nominal BOM parts. Especially for
RF switches. Check the marking to make sure the
control line jumper is correct for your part

* PA inductor may need modification to reach some
frequencies of interest, may need several values In
series to present wideband high impedance to the PA
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 Need Laptop interface

— 1Q in and out
o 24 bit (preferred)
* 192ksps (preferred) UHFSDR
— USB \
— Extra 10 lines
» |12C freq control 2
* Filter selection
* T/R switching
— Simple cabling /
— Software Support

Laptop

e Options Considered
— SDR WIDGET
— USB2SDR
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 Hardware Features
— 24-bit AK5384A ADC (135 dB)
— 24/32 bit ES9012 premium DAC
— 12C control bus
— 3 optocoupler buffered inputs
— 3 mosfet 'contact' outputs
— Connector for rotary encoder
— 16-bit LCD panel interface

e Software Features TS
— Support 24-bit 48k/96k/192k sample rates on Llnux and MacOS
— Support Windows at 48k sample rate

e Developer George Boudreau
— http://lwww.yoyodyneconsulting.ca/pages/SDR-Widget.html

WWW.NTMS.ORG
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e Hardware Features

— Up to 192 ksps including Windows
— 92 dB ADC

— 12C port with 8 1/O lines

— Jack for a straight key or paddles

— USB PC Connection

— Connection for optional 24 bit ADC

— 4 audio input, 4 audio outputs

— NATIVE SUPPORT for PowerSDR-IQ
— Factory assembled

* Developer Christos Nickolaou SV1EIA

— svleia at gmail.com
— http://groups.yahoo.com/group/powersdr-ig/
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And the Winner is... é%

* No surprise here (if you read the title)

— Comfort with the USB2SDR integration into
PowerSDR-1Q

— Positive reports using the UHFSDR and
USB2SDR

— (92 dB) ADC Ilimitation but there is an upgrade
path to a 24bit ADC (someday)

— Still interested in the SDR Widget

WWW.NTMS.ORG




SDR RIG (Hardware)
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e Reused Lansing MicroPak C style case from
Ham-com (originally had Sony gadget inside)

o Scrapped original contents for parts

o Attached Aluminum spacer to PCB’s

* Epoxied spacers to base plate (no drilling = no
binding)

o Staggered board heights to avoid mechanical
interference by cabling
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Front Panel &Nyl

o Used nibbler tool to
enlarge existing holes
to fit USB2SDR

 Printed and laminated
card stock to make
panel face cover.

e Cut to size and cutout
holes for connections

o Attached with no-foam
doubles sided 3M tape

WWW.NTMS.ORG
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F—15.44mm — 7
— mm
2.1mm 12.84mm T
/-'\ F8mm H kj
IR 6910-58'"”'“ | 69 10.24mm
6.77mm — B.Ziﬁlmm
| 14 3mm 17.1mm —— 16.40mm —— 14.76mm —— 12.95mm
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USB25DR DB15 UHFSDR P2
CONN DSUB 15-P
— 1
1 2
a D1
2 ” kit CAUTION *#i
19 5 e 3.3V I2C line on Hl pin 1 CON2
11 should not be mixed
4 with any other 3.3V or 5V
A2 D2 power line from UHFSDR
5 ’I UHFSDR H1
13 I
=] iN4148 1
14 2
7 ]
15 4
8
I2C Connection cable
T COMN4

Shielded/Foiled

Good grade copper

Low reslistance

Small conductor diameter

Low capacitance loading

WWW.NTMS.ORG
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e UHFSDR Op-Amps Use 12Vdc, USB2SDR max
input is 0.5Vrms, < 3.3V above ground, requiring
pad down

R2 R3
7K 27K
USB25DR 1'Q Input UHFSDR J2
1 1
. l," ! Z ip Iip E I;"i " .
:1 | Fing Fing { [ b
VA 3y
Flden Bi B4 Slmme
PHOME PLUG STERBO 10K 10K PHOME PLUG STEREO
LUSB25S0R VG Cutput i , UHFSDR J3
”;"" I'I”"l T Tip Tip 2 If‘ll
i :1 | Fing Fing | | F_\l-’l
IL ‘II 3 S [——— = J——— 3 Il" JII
PHONE PLUG STEREO PHONE PLUG STEREO

WWW.NTMS.ORG
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Hardware Corfig | Options | Calibration | Fiters | RX2 | Navigation | USB2SDR | USB2SDR Fitters |

Radio Model SDR Hardware Dos
© FLEX-5000
(© SDR-1000
© Soft Rock 40 [¥] Si 570
(©) DemolNone [¥] USB2SDR VFO [] Expert
& USB2S0R [¥] USB2SDR PTT/CW 51570 Options
' 7] USB e 12C CostalFrea(Hz)
T4a2e9g00 & | EEOO

12C Addk Hex 55 ] | (AR |

-

HF Muipier |2 [2]  MaxVFOMHz (39812 || Receive Only

LF/MF Multiplier 2 ; 12C Bus KHz 4'Dﬂ':_ @

HesetDambaseH Import Datzbase... || ExpnrtDaiﬂbase...| [ oK ][ Cancel ]| Apply |




North

Texas

PowerSDR-1Q Setup s

Microwave

Society

"B PowerSDR Setup e
! —— f |

| General | /udi | Display | DSP_| Transmi | PA Settings | Appearance | Keyboard | CAT Cortirol | Tests |
Primany |".,.",.!l..C | I
B Sound Card Selection
Driver: | ysg2sDR | USB25DR ] Bxpert
Input: | acaona Buffer Size ine In Gair Channels
Outpit: | Ajc30o04 FlZ2 = 20 4
Mixer: | None Sample Rate
Receive: OE000 v (50
Transmit]
ransmit Output Voltage
e ] Mic Boost

Heset[}ambaseH Import Database. . || Export Database... | [ oK ][ Cancel ]| Apply




North
Texas

PowerSDR-1Q Setup s

Microwave

Society

B PowerSDR Setup S

General | Audio | Display | DSP | Transmit | PA Settings | Appearance | Keyboard | CAT Control | Tests |

Freq Cal Level Cal

Frequency: [65.000000 =] Frequency: |3.500000 1=
Level (dBm){73

1l | {[ale |

Start Start

F-'.esetDambaseH Import Database. . || Export Database... | [ oK ][ Cancel ]| Apply
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Shw R 1/Q Gain Correction HAwf R 1'Q Gain L [7] IUSE Performance Indication
Left: |j Left: Right: Read BE: 1720
L o oer a - - \rite BB: 0
Right: |_J Read BB/min:  1720,0000
L =] 785 0 \wirite BB/min:  0.000000
H\w Rx 1/Q Phase Correction Elagerd ses 36
Phase: rj b5 [=f[as [ USBtomsec: [20 |2
0 | =l =l _ Ik
= -128 0 127 @|
: DE15 GPID Out Test - Pins
[ Disable WBIR Enable PreAmp [ [0 : 20 3[F 40 10 {1 E12 [H
Reset Database | | Import Database... | | ExportDatabase.. | | OK || Cancel || Apply |

WWW.NTMS.ORG
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e R

EPW&&DR Setup

General | Audio | Display | DSP | Transmit | PA Settings | Appearance | Keyboard | CAT Control | Tests |
| Hardware Carfig | Options | Calibration | Fiters | R%2 | Navigation | USB2SDR || USEZSOH Fifers |
BPF Settings
Filter Freguency MHz

0 oo : Lowest Freg.

1 00

2 00 ;.-3-'_;

3 00 :

4 =

5 00 B

6 _b.ﬂ ;.-_3-'__;

7 00 [ Highest Freq.

HesetDambaseH Import Database. . || Export Database... | [ oK ][ Cancel ]| Apply
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Setup  Memory Wave Egualizer XVTRs CWix

o
=N o
VFO Lock 2

7.000000 Save Restore

| - i DSE
AGC  Preamp | ;

- .F“N;.

SPEC
DIGU DRM

| | Center  Zoom: 1x I Ax

ik 10k

66k 52k
SPLT A>B NR ANF - Transmit Profile: A =
—- - [ - . 31k 2.3k
OBeat A<B NB  NB2

5 _ . Var1 Var 2_
IF¥ A<B BCI AVG Peak Show TX Filter

XIT 0 RIT 0 : T
o E

CPU%:145 VAC Shift

WWW.NTMS.ORG
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Next Steps é%

Filters for operating frequencies
Characterize Si570 temperature vs frequency

« EXperiment with temperature control
— Insulation
— Add thermal mass
— Active controller

24 bit ADC option?
Revisit SDR Widget?
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