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sBIitX V3

The Open Source
Hybrid Transceiver.



| wanted a POTA portable transceiver

File Settings Profiles Help

N FlexRadio
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* Sensitive Receiver with filtering. I e L R D
#Waterfalland Spectrum Display.

* Digital modes.

* CAT Control.

* Lightweight.

* Easy to customize.
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....but | really wanted a FlexRadio.... |
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Shopping for Waterfall

HF/VHF/UHF ALL MODE TRANSCEIVER IC—705

TWIN PBT () ») 8 5 13:05 - | ©OMULTIEED

—

— v )

VFO A

8 rower
BK-IN

M L M RIEIE IR

AF/RF/SQL 7208 710 712 704 7.6 7.8
EDGE HOLD CENT/FIX EXPD/SET

( 100% (10W)
SPECTRUM SCOPE FIX  Grid 10k/10dB
7.200

XFC
MPAD

SCAN

D-STAR

AUTOTUNE  'SPEECH
a

MENU FUNCTION  (MSCOPEl [ QuUICK EXIT (0]

$1999 - ICOM 705 (2.5 Pounds)
Lightweight, high quality

YARSD

YL ™ 1419500004

o N O am

FT-DX10 $1999 CAD (10 pounds!)
Heavyweight, high quality

T

Xeigu X 6200 - $1900 CAD - (2 Pounds)
Built like a brick, good tuner.

Laptop,
=+ tabletfor

Xeigu G90 + CE19 $650 (5 Pounds)
Solid SDR radio, but 2” screen. FT8
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BAND: 80m-10m (receive 100khz - 30
Mhz)

MODES: USB, LSB, CW, CWB, AM,
FT8,DIGI (NFM soon)

Apps: JS8, RTTY, PSK31, DStar, DRM,
Echolink, QSSTV, Telnet...

POWER: 40 watts.

VFO: Band stacking with Split, RIT

£ | MTISTE A.7.278.000 [

FILTERS: ANR, Notch, Parametric
EQ, DSP, Hi/Lo cut

DISPLAY: Waterfall, spectrum,
VSWR, PWR, S-Meter

NETWORK: Web Remote, CAT
control, baseband audio.

LOGGING: Built-in Logger

What would that be
worth?
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And if it had native FT8 that looks like this?



sBitX v3
Assembled

[srep | vro | sown | mar | si7010000 | ore i | | ° $429 USD = $608 CAD

(o | A_|soi| orF | A:21074000

vuzlch | Mk7f) 2022/00/29 18141142

| Includes:

m‘&',.:‘lm oy .‘ 232000 2 T T T ° Case

=\==~'e:m .;‘.:\ﬁ“.‘,‘;’l Patin | ey bl B - .

C wﬁ’-ﬁ’f& v 8Lt N * Raspberry Pi4Gb
Ao Ti30 818 - IKIGH YO <13 Th 34 4

384118 230 +1,36 2838 - szlll

5 7 .~‘:‘ :‘\ ,M .
i 17 oE R s T R Rl s S A RS « Display
»' J > o M ANHNY y C,
* Preloaded software

* Internal Microphone
(not bad)

* External Microphone
(terrible)




orders@hfsignals.com

° @
U Your Order# 3232 with HF Signals Corporation has been shipped
S I X V To: 3Z.gue yma Cc: sale f )
Just the boards
°

Your Order# 3232 has been shipped.

The tracking details are :
Transporter : DHL

Speaker Tracking ID: 3623209903
Earphones oy . . ' | sBitx V3 Board
8 VB T b LA : i3 | | Single @USD199x1  USD199
e 10121 USD 190
Shipping:  USDO $290
Grand Total: USD199 CAD
lA Note:Your order will be despatched within 5 working days (usually 2-3 days)

5V power for
DSl display

v
v
v
v
v
v
v
v

Lead for + Raspberry Pl 4 8Gb - $129

+ Pi Screen $115
+ Microphone: $40

Budget friendly.

Power and quality.

Sensitive Receiver with filtering.
Waterfall and Spectrum Display.
Digital modes.

CAT Control. Outlay: $569 CAD
Lightweight.

Easy to customize.

+ 3D Printed Case ($5)

Delivery Time: 4 days from India
Assembly Time: ~ 30 minutes to on the air
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sBitx v3
“Hot Glue Gun POTA” solution

$9.99
Princess Auto

()

[ ERE

e
PSS i pies

peroWQiga s

Sop?

$59 $572 — Cheaper than Xeigu G90!



The “Kitchen Sink” — sBitX 64 prexy)

Full featured transceiver, advanced filtering, more-or-less idiot-proof.

By e in

H’Fﬁzm ZQ%MUI‘Q"‘I 16.4'32 : o | v A 4 Reference

M.L-—-Ab& '_-N\.-M et i

| MODE mrH :Lzul asi | a7m | 201 | som | 40m | een‘ 80” | rec [Tune|[ Rar | sTep B:14.241.400

jusa || ||| |- || |[oeF | ore]|| oe | "ax| A:14.284.000 j“””

o e — PSS —=| B

CALL __ lsent IREcv lexch R :
== SAVEEWIPE Qsz ol JIENU spx_ni vFo [span| aec | Bw prIvE ¢

2 | | OFF A | 25K | MED | 12856| 73 ’ 58 |
e EmenEE

1. 3918 _28¢ L ‘
» £ En,u! |

14284

e A = 1 e — SN S

CORP TXEQ RXEQ ANR

100

— 1}
)
WFMIN \\l WESPD SCOPEGAII\]SCOPESIZE
1 || 150 16 || 90

—— e —

o —— —y l - —— ey
WFMAX SCOPEAVG} NTENSITY IspECT|| KED /

109 T | O |FULL || OFF

I!ﬂ 11:16:43



https://github.com/drexjj/sbitx/wiki#try-the-preconfigured-64-bit-sbitx-platform-via-usb-drive-or-install-without-opening-the-case

Included Apps

Voice:

* FreeDV PTT v2.45 by W2JON

* USB Headset app

Packet Radio / RTTY / FTTY
* DireWolf

* FLDigiv4.1.23-1

* GridTracker2

* WSJTX-Improved v2.6.1
e JTDXv2.2.159

e JS8Callv2.2.1

e PAT Winlink v0.16.0
 ARDOP

* QTTermTCP

* QTSoundModem

e KISS-TNC

* QSSTV-W4WHL Edition

Miscellaneous

CQRLog v2.5.3

* Scanner App

* Macro Editor

* Log Export Utilities
* PSKReporter

Mode: 700
ReSync

Audio

Record |
— 048

Reset -;063

Bits: 3816 -15d8
Errs: 19

BER: 0.005
Resyncs: 0
CIKOFf: -89

Stats

FrqOff: 0.1

Sync: 0.52

Var: 0.0 500Hz 1000Hz 15Q0Hz 2000Hz 2500Hz
Average across |1 w| sample(s)

Assistance Spectrum

G hice SR Clear | [wasnoz?

R guardia

1633 |Ind.

¢ XDXv2.91-2

UTC dB DT Freq Mensaje
162115 -9 1.7 1446 ~ I2RWR SP2HJIN 73
162115 -7 1.9 539 SVOANC SP5TZP K002
162115 -1 2.0 1386 IUBLMC F6FHZ +07
162115 -4 1.7 247 ~ CQ E77D JIN94
162115 -4 1.8 1050 SVOANC PA4I 73
162115 -5 1.3 1091 HAGNL DN4HA J031
162115 -10 1.8 895 ~ CQ G4MHJ Joe1
162115 -12 1.8 1176 YB6RMT LZ3AI -21
162115 -12 1.8 1333 SVOANC IU1QZM JIN35
162115 -12 1.7 464 IUSBLMC DKONP +18
162115 -15 1.9 659 ~ CQ RY2B KO85
162115 -11 1.5 1161 ~ CQ OE3WWE JN78
162115 -16 2.1 618 ~ CQ ER2AW KN46
162115 -15 1.7 1340 PDOONS SVICQN RR73
162115 -14 1.7 1299 ~ CQ DJ9PC JIN59

Solo CQ 3uardar QSO (Q

AU 14,074 000

L"O Indicativo DX LocatorDX A

Detener (S)

ox

Et
CQ CQ CQ DE EA4GZI EA4GZI EA4GZI
CQ CQ CQ DE EA4GZI EA4GZI EA4GZI PSE

Ayuda pot |BRXID [ATxID | TUNE|

Rec Env Nm

CQ CQ CQ de EA4GZI EA4GZI EA4GZI
CQ CQ CQ de EA4GZI EA4GZI EA4GZI pse k

Squelch

¥ Enable

TX Attenuation

—

-78d8

Control
Stop

Analog

Voice Keyer |
pTT
Report Freq. (MHz)

14.2360 ~|



https://github.com/SigmazGFX/freedv_ptt

Open-Source GUI

Don’t like the interface? Change it!

W
:;i‘h

™~
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.
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3D Buttons
Web version
Frank Durante KE2AMY

Early web version

B 18.100.000
FT8  FAST 4000
25K 86 £ i

100H

o o
MACRO
PR TEXT\CMD v EsC

€Q Calls

175430
175430
175445
175500

175530
175530
175600
175600
175700

175700
175815

20
17
24
22
29
15
31
20
28

13

175830 2
175900

-15
-14
-12
-14

-09
-16
-04
-15
-13

-14
-12
-10

Full screen
waterfall on
PiZero
WOJES

All source code is included!

I

1900
1547
1900

12

1997

2191 C

1550
1547

KD9YLL EM49
= & e pe

100

17590

17590

175900
175915
175915
175915
175915
175915
175915
175915
175915
175915
175915
175915
175915
175915

PWR

1580 3

F1 F2 F3 F4
cQ Call | Reply |RRep

Band Activity

g

S e e —— | e G

OK WIPE SAVE
m RCV  |NR Lookdp
FS F6 F7 F8 F9 F10

RX Frequency

175130 18

-05 1472
16 -17 9
15 -17 7 =

-15 1469

175700 18 -06 1469



Open-Source 3D Design

Don’t like the case? Change it?

Hermes-style

Aluminum
“brick”
3d Printed SA2EIT
Battery case +

ATU 100 mod

Side Rails
John Oakes

Fan Mod
rKayakr

10” Screen and Encoder Mod

William Lee Hemmingsen



https://www.facebook.com/groups/3846283068801504/user/100002309163894/?__cft__%5b0%5d=AZUfXIz9FlEIJEn2TcSUkUO5XmoH2b_Asx0K-v7xbd__Sch15B4kBMH0buc-ctWHEwKmzHOn0dsCT3ZP-ntw4vgjufKyyakkNOqS9hvsWbfpuGmF2qausoNh-a8k0xcHrqJhHK3c1UupJs2nERMCunNihUVZOTZlTxrksGJfu-CDnw&__tn__=-UC%2CP-R

Radio IP 192.168 \
Connect Radio @

My mods...

Full CAT Hamlib/rigctld support. e
Remote Transmit via VOIP Audio.

(In progress...)
* HPSDR Support for Thetis

* FFT-based Auto-tune and Auto-scan L _

1 Comp
8
U ?
RPRT -11
?

OFF 'OF‘IF OFF “, A:7.278.000 | aia NB DSP ANR NR NOTCH COMP TUNER MOD FTS

U DSP @

RPRT @
: . N aw DRIVE IE U DSP 1

OFF | A | 25K FAST 3000/ 100 55 RPRT ¢
U DSP NOTCH 1
RPRT -11
U NOTCH 1
RPRT @
U ANR 1
RPRT @
L IF 99
RPRT @
L IF 85

RPRT @

t Hamlib commands



Basic
Principle

1. Standard BPF + RF
PREAMP

2. Quadrature Mixer RFto I/Q

3. Analog-digital conversion
to “audio range”
24Khz center

4. FFT Convolution “magic”

ANTENNA INPUT

BAND-PASS FILTER (BPF)

RF PREAMP (LNA)

MIXER (IQ DEMODULATION)

ANALOG LOW-PASS FILTER

¥

AUDIO ADC

(96kHz)

¥

» Removes

out—-of-band signals

» Amplifies weak signals

» Converts

RF to baseband I/Q

» Removes unwanted high-freq

» Converts

DIGITAL SIGNAL PROCESSING (DSP)
(Inside Raspberry Pi)

FFT Convolution (Hilbert Transform)

Digital Filtering (SSB, CW, etc.)
AGC (Automatic Gain Control)

Noise Reduction (DSP)

vyvvyy

¥

AUDIO OUTPUT (SPEAKER)

analog I/Q to digital

Converts I/Q to audio
Selects mode

Adjusts signal level
Improves clarity

» Sends processed audio to user



Convolution Filtering

Unusual, but useful math

L

i
Ingut Signal Samplas Fﬂr

Filter Impulse y Pk
Rasponse Coafficients

FFT

FFT

%{m)
H{m} + X{m] ‘ Inverse
H{m}

Cwvarlap
and
Auded

yin} = hik} = x{n}

l] Filterad Cufput Samples

See: “A Software Defined Radio for the Masses” — by Gerald Youngblood (AC50G)

The full story here


https://www.arrl.org/files/file/Technology/tis/info/pdf/021112qex027.pdf
https://www.vu2ese.com/index.php/2022/07/20/the-sbitx-the-sdr-for-the-homebrewer/

Convolution Filtering

H{m} » X{m]

Alm)
Input Samples
with Lower Sideband
| 1]
L 0 L
Him}
1 ==
|
L 0

Filter Magnliude Coefficlents

[

Flltered Ouipul Before IFFT

ﬂh‘



What’s awesome about this method?

(S 3 =-F - Fo- faan] TXEQ RXEQ

3 5.7 9 20+

FFT BINS are easy to do complex things with.

Filtering -- Measuring — Scanning — Audio Processing




DEMO

Bands and VFO
Adjusting controls
Various types of Filtering
IF / POWER

Antenna Tune

FT8

SSB

CW

Apps



How to Get it Working

1. Assemble it with these instructions.
2. Pluginany HDMI monitor, Keyboard, Mouse and an antenna.
3. Turniton, enteryour call sign and grid location.
4. Listen around, try some SSB, try the FT8... it works?
5. Great, now throw the original SDCARD in the Garbage.
* Buy afast 32Gb SD Card.
 Download THIS Image.
 Download Balena Etcher and burn image to SD.
6. Trythe web interface, figure out your IP address, try the FT8, login to QRZ.

/. 'ggrn on RealVNQC, install it on your PC or Tablet and play with the Screen
ize.

8. Have fun with the radio and all the apps!


https://www.sbitx.net/index.php/wiring_sbitx_v3/
https://github.com/drexjj/sbitx/releases
https://etcher.balena.io/

My Petty Grievances

1.

MIC - Getting good SSB microphone in main audio is a problem, only

designed for Electret. Use an AOM-5024—HD-R. <

USB MIC - works great, but with delay (working on this)

RealVNC - driveris problematic, its better for sizing but slow as hell
ifhyou use it. It works fine without the driver, but then it’s harder to size
the screen.

DSP - Some digital audio processing with EQ clips on headphones
(not on speaker)

5. You could blow up your board with inverted +/- (There s fix on Etsy).

And...



A line in the waterfall!

I7”16‘¥3Z

' : ' 14.2

MODE || 101 | 12 | 451 | 471 | 201 | 30m | 40m | 60 | oM | | REC | TUNE gir [sTeP At Gy AuDTO
USB | | o O 1 | LoFF | oFF | O A:14.284.000

| | | !

SRRPGESS S DNy S

SE&L______FE%E;MBEQY_"§X9E;_ | - . -HENU SPLI.{VFO SPAN| AGC | BW DRIVE IF
TEXT - T | "’IPE] QRZ LOG | 172" | [ oFF |, | 25K | MED |2850| 73 | 58

SR BTN D B BT & CONP TXEQ RXEQ ANR

1. 3.5 7.9 28+

l

‘ Low
50 || 100

|

FMIN || weseD |
101 || 150 |

WFMAX .‘ SPECT|| KBD
109 FULL || OFF |

The culprit

Fix, move ribbon away from that bugger...
had to buy bigger ribbon



Enjoy!

1. Costisveryreasonable.
2. Display is excellent waterfall and spectroscope display.

3. Filtering is comprehensive and gets better every revisions
with ANR, NOTCH, RX and TX parametric EQ, DSP, Low
Cut/High Cut.

4. Digital modes “just work™.
5. Power is POTA-friendly, sips batteries.

6. Standalone Operation, plug in a battery, headset and an
antenna.

7. Reliable: So far, so good.



Support

Groups.lO SBITX V2
Discord Group W9JES
Facebook Group SBITX
Farhan’s Site

sBitx 64 Command List



https://groups.io/g/BITX20
https://discord.gg/tCCjw5g5Pf
https://www.facebook.com/share/g/18Mu1Gfapc/
https://www.sbitx.net/
https://groups.io/g/BITX20/attachment/115252/0/sBitx%20v4.3%20commands.pdf
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Technical Details

« 40 watts on 80m and 40m, goes down to 20 watts on 15m and 6 watts on 10m

 Passive FET mixer without early amplification with +28 dBm IIP3

« 6 pole, 25 KHz bandwidth crystal filter front-end suppresses opposite sideband by 70 db.
- 2/ bit High dynamic range IF system to preserve all closed spaced signals of digital modes.
« General Coverage HF reception

 Ring free Pass Band Tuning for working CW and SSB without fatigue

« Audio Recording of brag tapes

« Automatic decoding of in-built modes like FT8, CW, RTTY, PSK31

« AGC settings of Fast, Medium and Slow

- Band stacking VFOs, 4 frequency/modes on each band

« The PA uses IRFZ24N transistors that can be easily replaced even if you blow them up

- 3 section low pass filters for clean transmit output.

« Two VFOs with split function, incremental tuning.

- Speech compression for SSB

- Better than 43 dbc suppression of spurious emissions

https://www.hfsignals.com/index.php/sbitx/


https://www.hfsignals.com/index.php/sbitx/
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