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Introduction and 3 topics

Antroduction to the QCX transceiver

AThree topics:
AL. Improving QRP radio architecture
A2. Modern oscillators
A3. Microcontrollers in QRP rigs
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Introduction to QCX transceiv =SS

A2013. The Tokybamfairwith GOBBL, MOPUB
AKNQ7A Chinese S$®&r, and CW version
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QCXOQRP Lab&W Xcvr (transceiver) $49

A Eas% to build, sin%Jboard design, 10 x 8cm, all controls A Simple Digital Signal Processing assisted CW decoder,
are boardmounte displayed reatime on-screen

A P{Efessional _qualcilt goBubJeided, throughhole plated, A Onscreen Sneter
silkescreen printe A Full or semi QSK operation using fast setate

A Choice of single band, 80, 60, 40, 30, 20 or 17m transmit/receive switching

A Approximately 3W CW output (depending on supply A Fre?uenc presets, VFO A/B Split operation, RIT,
voltage) configurable CW Offset

A 7-16V recommended supply voltage A Configurablesidetonefrequency and volume

Altlraa 9 LIR26SNI YL ATASNE ANonaéctora: PAvBKES.SiNdizdrjack 23D mnkste@ Sy 6 A
no heatsinks earphone jack, BNC RF output

A 7-element Low Pass Filter ensures regulatory complianceA Onboard microswitch can be used as a simple straight

A CW envelope shaping to remove key clicks Morse key

. : . A Builtin test signal generator and alignment tools to
A High performance receiver with at least 50dB of complete sim%le Sgup adjustments g

unwanted sideband cancellation o _
A Builtin test equipment: voltmeter, RF power meter,

A 200Hz CW filter with no ringing frequency counter, signal generator
A Si5351A Synthesized VFO with rotary encoder tuning A Beacon mode, supporting automatic CW or WSPR
A 16 x 2 blue backlight LCD screen operation

A GPS interface for reference frequency calibration and

A lambickeyeror straight key option included in the time-keeping (for WSPR beacon)

firmware



Who remembers these two?
Bd A




Or these?




SigneticNEG02 chip

AAlso known as NE612, SA602, SA612
A1985? (oldSigneticslatabook

ASignetics> Philips> NXP s 8§ 3 s
AContains oscillator and Gilbectll mixer, and : ;e s
about 17dB of gain S S

REGULATOR | |OSCILLATOR

AFor cellular applications at 45MHz IF
AQuickly discovered by radio amateurs! —ﬁ%
|_—TL




The Cold War .

ATwo slices of SA602 and a crs '
filter filling please ’

1st mixer Crystal filter Product detector Aud

~XH X

input output

@ @ Superhetarchitecture

SA602 SA602
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ALow dynamic range

AThird order intercept13dBm

AStrong signal intermodulation

AExample: my 2003 homebrew spectramalyzer
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Direct Conversion recelver

ACleaner sound than superhet 1stmixer  Audio amplifier
AAvoidssuperhetalignment issues
D g . \ )

ANo unwanted mixing products e | L7\ Audio

G0ANRASAEE input output
AMain disadvantage: hears both

sidebands at the same time! @
AAIl the gain is at audio, so they can

suffermicrophonicsaand power line SA602

hum Issues



Phasing method Direct Conversion

I-mixer  Audio phase-shift

A90-degree phase shift
applied at RF, and at AF % +90

ARF shift easiest at the VFC

ASome mathematics later: @9 Audio amplifier
AOne sideband reinforced = — I + 4~—{ >
AOther sideband magically FF VEO Audio

disappears! Input +30 phase-shift Summation output

Aldeal in the digital world

(SDR) 4@

ANow used everywhere! Q-mixer




Quadrature Sampling Detectdrafyloe

APopularized and
patented by Dammayloe

N7VE NETWORK
. i : 50
Al:4 Multiplexer | ow r:-f_f.::i .
~—‘U—|", wasdais [ TueNASE &2
AVery low loss, 1dB Ja. - S T %
IlrILfEﬂ VAN '“ . ,._-_..::::.. 7 PII:';E w
AHigh dynamic range “ % % N WL g lomar
\ = 2 \
AHigh IP3 e.g. +26dE 5 . B o 2 ARy
AConvenient modern }’w”w”-
components like » Frce 4

FST3253 bus switcl

Fig. 1: Tayloe detector - eiectnc dlagram from the patent documentation



IP3 dynamic range comparisons with

other radios

NC2030 (4 KHz)

AC NEZ Y 51 )f bT %+ 9NC2D3D(2KHZ]_
transceiver presentation, 20( TerTeerion

K2

ANC2030 outperforms famous 7

Ten-Tec OmniG+

radios from famous

FT-1000MF

manufacturers, by a wide x|
margin! IC-7T56PRO :

IC-703

IC-7TABPRO |
IC-TOBMKIIG
FT-100

FT-847

Ten Tec Argo vV [

Third order intercept Dynamic Range
(5 KHz spacing - Preamp Off)
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Doublebalanced Quadrature Sampling
Detector (QCX implementation)

+aV Pre-amps
Band Fass Filter Quadrature Sampling Detector
and phase spiitter R
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Audio phase shift: active @lass network

A90-degree phase shift network from the NC2030 transceiver, also
used in the QCX

Fhase shift
C9||4?'HF Retwork C11 IamnF
L
R11 SK1 g GND GND
I

R12 3k3 R13 ak3 R25 3K3 R20  Sk3 .
Double o Single
- = -
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R15 3k3 Rl 3k3 RZ22 3K3 R23 3K3




Audio phase shift: passive polyphase network

AResistorcapacitor network used in QRP Labs Receiver module kit
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The oscillator problem

AWe need a VFO that is:
ATunableover a reasonable range
A Stable (no drift)

AANd tells us the frequency (a digital
frequency readout or a mechanical dial)
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