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1 INTRODUCTION

The MST2(Minimalist Sideband Transceiver seaes 2) mono-band SSB transceiveboard follow s
the minimalist design approachof the original MSTtransceiver board, butadds a number of
new features and performance enhacements

With the addition of a VFO, an erdosure and a hand full of partsyou have a complete and
working SSBransceiver.

For best results mate the MST2 with the DDS VR@ drift free operation and theLED S meter

£l 0O AAAOOAOA OAAREOA 0638 OTEOO AT A OOAT OI EO DBl x/
Full kits of parts for the MST2 transceiver board, th&DS VFO and LED S meter are available

from www.0zQRP.com

MST2 Features:

1. Sensitive Superhetreceiver using a 5pole 10MHz crystal filter.

5W PEP minimumpower output using arugged power MOS-ET output stage.

3. TDA7052A speaker amplifier incorporatingan AGC circuit to even out received audio
level.

4. Onboard fuse and diodeorotection to guard against power supplyover current and
reverse polarity.

5. Carrier oscillator can beQ B O 1td pfovid® either USB or LSB opration.

6. Tonegenerator provides aconstantaudio toneto assist with alignment, checking SWR
and adjusting antennacouplers.

7. Microphone amplifier accepts standard low impedance dynamior Electret microphone
with selectableon-board bias resstor.

8. Connectors for optional LED S meter or a simplednt panel LEDtransmit power and
modulation indicator .

9. AF and microphone gain controls.

10. Plenty of audiooutput to drive a loudspeaker.

11. Unwanted sideband suppression typically 40dB.

12. All spurious transmit outputs below -50dBc.

13. Receivecurrent drain (including DDS VFOgapproximately 135mA with no signal.

14. Transmit current approximately 950mA at 5W output.

15. High quality double sidedPCBwith groundplane, solder mask and silk screen.

16. Simple and easy to build

17. No complicated coil windingrequired. Usesinexpensive commercial coil assemblies for
tuned circuits.

18. Easy to adjust and set ugvith minimal tools required .

N

MST2 40MConstruction Manualz Issue 1 Page4


http://www.ozqrp.com/

2 BLOCKDIAGRAM
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Figure 1 MST2 Block diagram
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3 CGRCUITDESCRIPTION

3.1 CARRIEROSCILLATOR

Transistor Q1 is configured as &olpitts oscillator and acts as thedlOMHz carrier oscillator in
transmit and beat frequency oscillator(BFO)in receive.The frequency of cystal X1 ispulled
slightly abovethe crystal frequency responsedy trimmer capacitor TC1 and inductor L1This
results in LSB being generatedThe power supply to the oscillator is regulated with a 9.1V Zener
diode ZD1.

The oscillator feedsbuffer stage Q2 to provide a low impedance drive for the balanced
modulator. A lower level output of around DOMV pk-pk is oltained at the junction ofQ1
emitter resistors to feed the receive product detector.

3.2 SSBGENERATOR

Transistor Q3 is the microphone preamplifier with a 20K ohm input impedance andyain of
around 10. C8is included to prevent RF feeding into the amplifierThe output of Q3 is fed to the
Mic gain control via C13.

If an Electret microphone is used, R8 provides a DC bias curreand isenabled by shorting LK1.
If a dynamic microphone is used. K1 is left open. Transistor Q4is the second microphone
amplifier and has a gain of about 10. It is biased for higher current and ha$oav value collector
resistor to enable it todrive the balanced modulator R16 and C17orm alow pass filter to keep
RF out of the amplifiet

The balanced modulator is a diode switching type and doubly balanced¢hen the carrier signal

is positive diodes D1 and D4 conduct and when it is negative diodes D2 and D3 conduct. The
result is that no RF is present at the output transformer T1. If an auwmisignal is injectedinto the
bridge the balance is upset and a double sideband suppressed carrier signal is produced at the
output of T1.Note that capacitor C21holds the junction of D1 and D2 at ground for RF.

Due to variations in component parameterdhe balance is not exact and so tricap TC2 and
trimpot VR1 are adjusted to bring the modulator into balance. In practicap to 50dBof carrier
suppression can be achieved.

Diode D5 is used as an RF switch. With no DC current flowittgough the diodeit is high
impedance to RF.l TX modearound 6mA of DC current flows through D5 and becomes a low
impedancepath for RF. This feeds the output of the balanced modulator inttné crystal filter. In
receive D8performs a similar function.

A 555 timer (U1) is configured for astable operatiorwith a frequencyaround 1KHz. A triangle
waveform is available at the junction of the timing components C12 and R15. This is filtered by
R11 and C10 to provide a approximate sine wavefor transmission. This iscoupledto the top of
the Micgain control via R9 and C9. U1 is not oscillating untdinl is taken to groundby closing
the Toneswitch. Thelevel of tone and hence the transmitter output can be varied by adjusting
the Mic gain control. The tone generatorserves as a handy toaluring alignment and when
checking SWR ana@djusting antenna couplers.
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3.3 QRYSTALFILTER

The crystal filter is a1l0MHz5 pole ladder type using closely matched crystals on ¢hsame
frequency. Capacitors C24 to C2&e selected to provde an approximate 2.7KHz bandwidth.
Resistors R23and R24 terminate the crystal filter in the correct resistance to give low ripple in
the passband.

3.4 TRANSMIT MIXER

The transmit mixer is based around U@ SA612 balanced mixefThe 10MHz LSBsignal from the
crystal filter is fed single ended into pinl while the other input on pin 2 is grounded to RF by
C59. The VFO signal of around@®mV pk-pk is fed into pin 6.Transistors (B8 and Q9act as
emitter follower buffers providing a balancedlow impedance fesd for the transmit band pass
filter. Thetransmit band pass filter is comprised off 5, T6 and associated capacitors artdned
to the difference of the VFO and carrier frequenciest he transformers used hereare actually
10.7MHz IF transformeis with anintegral 47pF capacitor. A additional external capacitor is
added in parallelto decreasethe resonat frequency to match thesMHz transmit frequency.

The output of the transmit band pass filter is link coupled to thepre-driver built around
transistor Q10 which has both series and shunt feedback he collector load isa broadband
transformer (T7) with a 10 to 3 turn ratio. R50determines the DC cobictor current, while R51
and C69set the AC gain.

3.5 POWER AMPLIFIER

Transmit signal from the predriver is applied to the driver stage built around transistor Q11 A
BD139 works well here when biasedvith about 60mAof collector current. The design is well
proven using both shunt and series feedback to provide low input @houtput impedance and
good stable gain on the low HF bands.

The power amplifier (Q12) is anIRF510MOSFET and has been used in many designs. It is a
good candidate for the HF bands and providest least5 Watts PEP of power from a 13.8 V drain
supply. The output from the driver is applied across resistor RB and becomes the AC drive
component for Q12gate. Zener diode ZD5 and trimpot VR@rovides a stable and variablddC
gate voltage to place Q1fust into conduction for linear service. There is a shontamp up of the
gate voltage when switching toT X modeas @pacitor C74charges ands included to provide a
smooth gate voltagetransition.

The drain load for Q12is a broadbandbi-filar wound transformer (T9) and wasfound to

provide maximum output into a 50 ohm load. Theavaveform from Q12 can be high in harmonics
and so a 5 pole low pass filter is included to reduce the level of harmonic and other spurious
energy to an acceptable level

As a visual indication of power output and modulation, the transmisignal is sampledoy

capacitor C85 and ground referenced by R60. The signal is rectified by D11 and filtered by C86.
This drives transistor buffer Q13 todrive an external LED S meter or a front panel LEDav

current limiting resistor R61.
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3.6 POWERSUPPLYANDRX/T X SWITCHING

When the PTT is operated th@ X/ RXrelay is energized and the transmit signal is passed to the
antenna. When the PTT is not operated the relay switches the antenna through to the receive
circuits. Therelay also switches power to theT Xand RXsections asrequired. The power supply
is alsomade availableon separate connectors for the external VFO and LED S meter.

Diode D10and a 2A fuse provide both over current and reverse polarity protection. If the
supply is connected in reverse D1@vill conduct and the fuse will blow. Ifhowever,the supply is
not capable of supplying much more than 2Ahe fuse may not blow butthe supply will be
limited to a safevoltage and no damage should occur.

3.7 RECEIVE MIXER

Signals from the antenna are appdid to a bandpass filter formed with two transbrmers T2, T3
and capacitors C50, C5&and C52 The antenna is link coupled to T2 while the output is fed from
a tap on the tuned primary winding of T3 tofor improved impedance matching.

The mixer Ubis another SA612. The input is protected with a pair of back to back diodes and fed
single ended into pin 1 Pin 2 is grounded to RF by C5Zener diode ZI3 provides a stabilized

6.8 volt supply. VFO signakiinjected into pin 6 at about ®0mV pk-pk. Thebalanced atput

which contains the sum signal of 10MHz isfed to broadband transformer T4. The output of T4 is
passed to the crystal filter whenDCcurrent flows through R43and into D8.

3.8 PRODUCTDETECTOR

The 10MHz SSB intermediate frequency (IF) signal from thaystal filter is applied to the
product detector U2 The product detector is formed with another SA612 and mixes the IF
signal with the 10MHz BFO signal to produce an audio outputhe BFO is adjusted slightly
abovethe crystal filter response so thatLower Side Band signals are detected correctly.

A balanced input audicamplifier is formed with one half of a NE5532duallow noise op-amp
(U3a). A reference supply for the norinverting input is obtained from R26, R27 and C35The
high frequencyresponse ofU3a is limited by C34, C38 and C40, while capacitors C36 and C37
reduce the low frequency response.

The output of U3ais fedvia a 1uF coupling capacitoto the AF @in potentiometer. The audio
signal is also made available via R34 on a separate connedimra LED S meter to display
receive signal strength. TransistoQ5 is turned on in TX mode and shorts the audio signal input
to the LED S meter to ground. This stops switching transients from being displayed.

As the receiver gain is fixed between the antma and the AF gain control,ite audio level across
the AFgain control is directly proportional to the receive signal strengthThe LED S meter
measures this audio level and accurately displays the receive signal strength aml&ED bar
graph.
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3.9 AUDIOPOWERAMPLIFIER

Audio fed from the wiper of the AF gain control is amplified bythe other half of thedual op-amp
(U3b) which is configured for again of5. The amplified signal is then applied to the audio power
amplifier (U4) to drive a loudspeaker Thisis a TDA7052Adevice with aBridge-Tied Load BTL)
output. This configuration has a number of advantagefor operation at low supply voltages and
also allowsthe speakerto be directly connected to the chipwithout the need for alarge

coupling capacitor.

/t\ Both speaker wires are connected directly to the IC. Connecting a speaker wire or
external load to ground may damage the IC.

3.10AuDIOAGC

The main reason for choosinghe TDA7052A is the ability to alter the gain over a very large
range by varying the DC voltage at pin 4. If pin 4 is left floating an internal source provides
about 1.1V resulting inamaximum gainof +30dB. Aspin 4 is pulled lowthe gain decreases, and
if pulled all the wayto ground the deviceis effectively shut off Byvarying the amount of current
pulled from pin 4 the gain can beontinuously varied. Thisfeature is usedhere to provide an
Automatic Gain Control (AGC) circuit to even out receive audio and limhlasts from the speaker
on very strongsignals

The power supply forU4 is set to +8V by &808 regulator. This is done for two reasons. Firstly
the TDA7502A can become unstable at high supply voltagelsut more importantly to fix the
voltage atthe output pins under no signal conditions With no signal this voltage ishalf the
supply voltage ¢4V), but when audio is fed to the speaker the voltage at pBwill swing above
and below the 4Vquiescentpoint. The base of transistor @@ is DC connected to pib by a
resistor and a trimpot. The trimpot (VR2) is adjusted so that transistor @ is just below
conduction when there isno audio. When a signal is received the positive audio als at pin 5
will start to turn on Q7 and cause some current to be pulled frm pin 4 and lower the gain
When the audio decreasesQ7 will begin to turn off which raisesthe voltage on pin 4and
increasesthe gain.This action continually attempts to adjust the audio level and provideAGC
action. Capacitor C48 stores the charge irbetween positive cycles to avoid @turning off during
negative peaks and causing distortionFor such a simple circuithe dynamics are very good and
make a great addition to the receiver.

In TXmode transistor (6 is turned on hard and pulls pin 4 immedately to ground. This shuts off
U4 and prevents anyspurious audio from the transmit circuits being heard in the speaker.
When returning to RXmode C4 charges slowly and provides a smooth clickess transition.
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4 KIT SUPPLIEDPARTS

QTY Value Designator
Capacitors
2 6.8pFceramic disc NPO C51, C65
1 22pFceramicdisc NPO Cc22
1 47pF ceramic disc NPO C6
4 56pFceramic disc NPO C50, C52, C64, C66
2 82pFceramic disc NPO C25, C28
10 100pFceramic disc NPO C2, C3, C4, C24, C26, C27, C29, C55, C61, C85
3 220pF ceramic disc C38, C40, C43
1 220pF 100V CO€Geramic MLCC | C87
4 470pF 100V COG ceramic MLC( C81, C82, C83, C84
6 1nF ceramic disc C8, C17, C31, G4553, C58
1 10nF ceramic disc Cc21
2 47nF polyester MKT C12,C34
6 100nF polyester MKT C10, C11, C36, C37, C41, C44
C5, C7C16, C20, C23, C32, C33, C46, C54, C56, C
28 100nFceramic MLCC C59, C60, C62, C63, C67, C68, C69, C70, C71, C7
C75, C76, C77, C79, C80, C86
5 1uF 50V RB electrolytic C9, C13, C14, C19, C42
3 10uF 25V RB electrolytic C15, C48, C49
2 22uF 25V RB electrolytic C30,C74
5 220uF 25V RB electrolytic C1, C18, C35, C39,1C4
1 1000uF 25V RB electrolytic C@
2 40pF trim capacitor TC1, TC2
Resistors
1 4.7K 1/4W 5% R%
1 10K 1/4W 5% R54
3 22K 1/4W 5% R0, R51, R55
7 100K 1/4W 5% R4, R6, R16, R18, R21, RA%B
1 150K 1/4W 5% R50
4 220K 1/4W 5% R1, R14, R2R2
2 330K 1/4W 5% R44 R61
6 470K 1/4W 5% R7, R25R31, R42, R5KS7
5 1K 1/4W 5% R3, R19, R38, R45, R46
4 2.2K 1/4W 5% R12, R22, R43, R47
2 3.3K 1/4W 5% R13, R53
4 4.7K 1/4W 5% R8, R28, R2&R60
7 10K 1/4W 5% R9, R11, R15, R26, R27, R34, R48
5 22K 1/4W 5% R33, R36, R37, R39, R40
2 56K 1/4W 5% R5, R41
3 100K 1/4W 5% R2, R17, R35
3 220K 1/4W 5% R30, R32, R59
1 470K 1/4W 5% R10
1 500K verticalmulti-turn trimpot | VR1
2 20K hoizontaltrimpot VR2, VR3
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QTY Value

Designator

Semiconductors

9 1N4148 signal diode D1, D2, D3, D4, D5, D6, D7, D8, D11
1 1N4004 1A power diode D9
1 1N5408 3A power diode D10
1 9.1V 500mW Zener ZD1
4 6.8V 500mW Zener ZD2, ZD3, ZD4, ZD5
11 2N3904 NPNransistor Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9, Q10, Q13
1 BD139 NPN transistor Q11
1 IRF510 power MOSFET Q12
1 7808 +8/ 1A regulator REG1
1 NES555 timer SMD Ul
3 SA612 RF mixer SMD U2, U5, U6
1 NE5532 dual opamp SMD U3
TDA70524udio power amp
1 SMD u4
Coils

1 15uH RF choke L1
4 IF transformer 421F123 T2, T3, T5, T6
1 FT3743 AT:3T T1
3 FT3743 10T:3T T4,T7, T8
1 FT5043 5T bifilar T9
2 T502 14T, 11T L2, L3
1 2M 0.4mm enamelled wire -

Hardware
1 12V DPDT DIP relay K1
2 M205 PCB fuse clip F1
1 M205 2A fuse F1
1 2 way screw terminal block PWR
6 2 pin 2.54mm pitch header MIC, TOIE, SM IN, SPKR, VFO, PTT
4 3 pin 2.54mm pitch header MIC GAIN, AF GAIN, VFO PWR, SM PWR

Crystals
6 | 10MHz crystal | X1, X2, X3, X4, X5, X6

MST2 40MConstruction Manualz Issue 1

Pagel8




S INDIVIDUALPARTSLIST

Designator Value \ Type Designator Value  Type
C1 220uF | 25V RB electrolytic C44 100nF | polyester MKT
C2 100pF | ceramic disc NPO C45 1nF ceramic disc
C3 100pF | ceramic disc NPO C46 100nF | ceramic MLCC
C4 100pF | ceramic disc NPO C47 220uF | 25V RRelectrolytic
C5 100nF | ceramic MLCC C48 10uF 25V RB electrolytic
C6 47pF ceramic disc NPO C49 10uF 25V RB electrolytic
C7 100nF | ceramic MLCC C50 56pF ceramic disc NPO
C8 1nF ceramic disc C51 6.8pF | ceramic disc NPO
C9 1uF 50V RB electrolytic C52 56pF ceramic disc NPO
C10 100nF | polyester MKT C53 1nF ceramic disc
Cl1 100nF | polyester MKT C54 100nF | ceramic MLCC
C12 47nF polyester MKT C55 100pF | ceramic disc NPO
C13 1uF 50V RB electrolytic C56 100nF | ceramic MLCC
Cc14 1uF 50V RB electrolytic C57 100nF | ceramic MLCC
C15 10uF 25V RB electrolytic C58 1nF ceramic disc
C16 100nF | ceramic MLCC C59 100nF | ceramic MLCC
C17 1nF ceramic disc C60 100nF | ceramic MLCC
C18 220uF | 25V RB electrolytic C61 100pF | ceramic disc NPO
C19 1uF 50V RB electrolytic C62 100nF | ceramic MLCC
C20 100nF | ceramic MLCC C63 100nF | ceramic MLCC
Cc21 10nF ceramic disc C64 56pF ceramic disc NPO
C22 22pF ceramic disc NPO C65 6.8pF ceramic disc NPO
Cc23 100nF | ceramic MLCC C66 56pF ceramic disc NPO
C24 100pF | ceramic disc NPO C67 100nF | ceramic MLCC
C25 82pF ceramic disc NPO C68 100nF | ceramic MLCC
C26 100pF | ceramic disc NPO C69 100nF | ceramic MLCC
C27 100pF | ceramic disc NPO C70 100nF | ceramic MLCC
C28 82pF ceramic disc NPO C71 100nF | ceramic MLCC
C29 100pF | ceramic disc NPO C72 100nF | ceramic MLCC
C30 22uF 25V RB electrolytic C73 100nF | ceramic MLCC
C31 1nF ceramic disc C74 22uF 25V RB electrolytic
C32 100nF | ceramic MLCC C75 100nF | ceramic MLCC
C33 100nF | ceramic MLCC C76 100nF | ceramic MLCC
C34 47nF polyester MKT C77 100nF | ceramic MLCC
C35 220uF | 25V RB electrolytic C78 1000uF | 25V RB electrolytic
C36 100nF | polyester MKT C79 100nF | ceramic MLCC
C37 100nF | polyester MKT C80 100nF | ceramic MLCC
C38 220pF | ceramic disc C81 470pF | 100V CO@eramic MLCC
C39 220uF | 25V RRelectrolytic C82 470pF | 100V CO@eramic MLCC
C40 220pF | ceramic disc C83 470pF | 100V CO@eramic MLCC
C41 100nF | polyester MKT C84 470pF | 100V CO@eramic MLCC
Cc42 1uF 50V RB electrolytic C85 100pF | ceramic disc NPO
C43 220pF | ceramic disc C86 100nF | ceramicMLCC
C87 220pF | 100V CO@eramic MLCC
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Designator Value \ Type Designator Value  Type
D1 1N4148 Signal diode R15 10K 1/4W 5%
D2 1N4148 Signal diode R16 100K 1/4W 5%
D3 1N4148 Signal diode R17 100K 1/4W 5%
D4 1N4148 Signal diode R18 100K 1/4W 5%
D5 1N4148 Signal diode R19 1K 1/4W 5%
D6 1N4148 Signal diode R20 22K 1/4AW 5%
D7 1N4148 Signal diode R21 100K 1/4W 5%
D8 1N4148 Signal diode R22 2.2K 1/4W 5%
D9 1N4004 1A power diode R23 220K 1/4W 5%
D10 1N5408 3A power diode R24 220K 1/4AW 5%
D11 1N4148 Signal diode R25 470K 1/4W 5%
R26 10K 1/4AW 5%
F1 2A M205 Fuse + PCB clips | R27 10K 1/4AW 5%
R28 4.7K 1/4W 5%
K1 DPDT PCB mount DIP relay R29 4.7K 1/4W 5%
L1 15uH RF choke R30 220K 1/4W 5%
L2 14T T502 toroid R31 470K 1/4W 5%
L3 11T T502 toroid R32 220K 1/4W 5%
R33 22K 1/4W 5%
Q1 2N3904 NPN transistor R34 10K 1/4W 5%
Q2 2N3904 NPN transistor R35 100K 1/4W 5%
Q3 2N3904 NPN transistor R36 22K 1/4W 5%
Q4 2N3904 NPN transistor R37 22K 1/4W 5%
Q5 2N3904 NPN transistor R38 1K 1/4W 5%
Q6 2N3904 NPN transistor R39 22K 1/4W 5%
Q7 2N3904 NPN transistor R40 22K 1/4W 5%
Q8 2N3904 NPN transistor R41 56K 1/4W 5%
Q9 2N3904 NPN transistor R42 470K 1/4W 5%
Q10 2N3904 NPN transistor R43 2.2K 1/4W 5%
Q11 BD139 NPN transistor R44 330K 1/4W 5%
Q12 IRF510 Power MOSFET R45 1K 1/4W 5%
Q13 2N3904 NPN transistor R46 1K 1/4W 5%
R47 2.2K 1/4W 5%
R1 220K 1/4W 5% R48 10K 1/4W 5%
R2 100K 1/4W 5% R49 100K 1/4W 5%
R3 1K 1/4W 5% R50 150K 1/4W 5%
R4 100K 1/4W 5% R51 22K 1/4W 5%
R5 56K 1/4W 5% R52 470K 1/4W 5%
R6 100K 1/4W 5% R53 3.3K 1/4W 5%
R7 470K 1/4W 5% R54 10K 1/4W 5%
R8 4.7K 1/4W 5% R55 22K 1/4W 5%
R9 10K 1/4W 5% R56 4.7K 1/4W 5%
R10 470K 1/4W 5% R57 470K 1/4W 5%
R11 10K 1/4W 5% R58 100K 1/4W 5%
R12 2.2K 1/4W 5% R59 220K 1/4W 5%
R13 3.3K 1/4W 5% R60 4.7K 1/4W 5%
R14 220K 1/4W 5% R61 330K 1/4W 5%
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Designator Value \ Type Designator Value Type
REG1 7808 +8V regulator T220 X1 10MHz Crystal
X2 10MHz Crystal
SK1 MIC 2 pin polarised header | X3 10MHz Crystal
SK2 MIC GAIN 3 pinpolarised header | X4 10MHz Crystal
SK3 TONE 2 pin polarised header | X5 10MHz Crystal
SK4 SM IN 2 pin polarised header | X6 10MHz Crystal
SK5 AF GAIN 3 pin polarised header
SK6 SPKR 2 pin polarised header | ZD1 9.1V 500mW Zener diode
SK7 VFO 2 pinpolarised header | ZD2 6.8V 500mW Zener diode
SK8 PTT 2 pin polarised header | ZD3 6.8V 500mW Zener diode
SK9 VFO PWR | 3 pin polarised header | ZD4 6.8V 500mW Zener diode
SK10 SM PWR 3 pin polarised header | ZD5 6.8V 500mW Zener diode
T1 AT:3T FT3743ferrite
T2 42IF123 10.7MHz IF transforme
T3 42IF123 10.7MHz IF transforme
T4 10T:3T FT3743 ferrite
T5 42IF123 10.7MHz IF transforme
T6 42IF123 10.7MHz IF transforme
T7 10T:3T FT3743 ferrite
T8 10T:3T FT3743 ferrite
T9 5T Bifilar FT5043 ferrite
TB1 PWR 2 way terminal block
TC1 40pF Trimmer cap
TC2 40pF Trimmer cap
Ul NE555 Timer
U2 SA612 RF mixer
U3 NE5532 Dual low noise ommp
u4 TDA7052A | BTL power audio amp
U5 SA612 RFmixer
U6 SA612 RF mixer
VR1 500K Multi-turn trimpot
VR2 20K Horizontal trimpot
VR3 20K Horizontal trimpot
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6 OFFBOARDPARTS

The following is a suggested list of partgo install the MST2 transceiveboard in an enclosure
along with the DDS VFO and LED S meter. These parts are not included in the kits.

The enclosurelisted is the type used in the prototype,however any suitable plastic or metal
type with the approximate dimensionscan beused When toosingconsider thefollowing:

1 Metallic rear panel to act as a heatsink for thezansmit PA.
1 Placement of mounting screwgo match the PCBnounting holes.
1 Height of the enclosure to allow clearance for the DDS VFO PCB and LCD.
9 Sufficient space at the frohof the enclosureto mount the DDS VFO and LED S meter.
QTY ltem Comment
Basic Transceiver
1 Plastic instrumenendosure 200mm x 155mm x| www.altronics.com.aud0480F or
65mm with aluminium panels. equivalent.
1 Red binding post POS power supply
1 Black binding post NEGPower supply
1 S0239 panel mount socket Antenna socket
3 Knobs Nominally 20mm diameter.
1 SPST toggle switch Taone control switch.
2 10K log pot 16mm AFgainand Micgain
1 5mm amber LED and bezel If the LED S meter is not installed.
1 Microphone socket To suit microphoneMust have a
separate PTT line.
1 Front panel label If required.
1 Loudspeaker &r 16o0hm 67mm square or Minimum recommended size.
equivalent
4 4g x 6mm selfapping screws PCB mountingnto plastic posts.
1 3mm x 10mm screw and nut To mount TX PA.
1 TO220 insulating washer and bush To mount TX PA.
6 2 pin 2.54mm pitch header plugspins Optional.
4 3 pin 2.54mm pitctheader plug+ pins Optional.
DDS VFO
4 10mmlongx Smm threaded spacer 4 d9ngle 22mm spaceras altenative
4 12mmlongx 3mm threaded spacer
4 6mmlongx 3mm round head screw PCBo spacer
4 16mmlongx 3mm countersunk head screw Front paneto spacer
LED S meter
1 Aluminium bracket See LED S meter construction man
2 10mmlongx 3mm countersunk screws + nuts | Bracket to front panel
2 10mmlongx 3mm round screws + nuts Bracket to PCB
2 3mm or 4mm long unthreaded nylon spacer PCB mount
1 2 pin 2.54mm pitch header plugspins Optional.
1 3 pin 2.54mm pitch header plugpins Optional.

Misc

| hook-up wire, shielded audio cable
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7 CONSTRUCTION

7.1 GENERAL
The MSTR is built on a high quality fiberglass PCB. The PCB is doubled sided vttile majority of
the tracks on the bottom sidewith the top sideforming a ground plane.

To assist construction the component overlay is screen printed on the top side and a solder
mask is included tohelp guard againstsolder bridges.

The ground plane issubstantial and can sink quite a bit of hedtom low wattage soldering irons

SO ensure you use a good qualityan that can sustain the power required. You may find that

Oil i AGETI AO Oi 1 AARO AT AOGT 80 APPAAO O miyax OEOI OCE
problem because the plated through holes make a connection to the top side automatically.

Another point to consider is that dated through holes consume more solder than neplated
holes andmakes it more difficult to remove components.So check thesalue and orientation of
components before soldering!

ThereE O @ DAsthéndefor loading the components If desired you can build sections at a
time and test them out, but it is notreally necessary and in any case some sections rely on
others beforethey will operate. The suggested procedure is to load the smaller componerasd
those closest to the PCBrst and then work upwards.
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7.2 CONSTRUCTIOSTEPS

) 060 AAOGEOAAT A O DPOET O 100 OEA PAOOO 1 EOO AT A

PCB has a silkscreen component overlay with components designators, ot might like to
print it Figure 9 as anadditional referencewhen installing the components.

Step 1: PCB
Remove the PCB from itbag.

/*\  The PCB comes shipped in a static shielded bag to protect against static
damage. While the ICs are not particularly sensitive to static damage it is still good
practice to take the usual precautions against static discharge during construction.

It is normal practice to install the ICs last, but it is almost impossible to solder them with the
larger and nearby components in place and so they are installed first.

All the ICs are 8 pin SQ types with 1.27mm pitch pins and are quite a bit smaller than
conventional DIP throughhole ICs they are by no means difficult to work with.

The diagram below shows how to identify the SMD IC pins.

The ICswill haveone or
more of the following
identifiers: /

Bevelled edge

A dot above pin 1

A beveled edge down
one side starting at pin 1
and ending at pin 4

1 Aline across the top
from pin 1 to pin 8.

T
T

SIY1 Ul 1x9)

000k

iH HH
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Step 2: Resistors
The resistors are all 5% ¥4 watt types with easy to read colour bands.

/1\  Ifin any doubt about reading resistor values measure them with a multimeter first .

Pass the pigtails through from the top and bend out slightly underneath to hold them in place.
Turn the PCB over and press down slightly tpressthem againstthe surface and solderCut off
the excess pigtail with side cutters.

It is easier and less confusing to install a group with the same value rather than to cover a
section of the PCB with mixed values. You will also findntore convenientto install 5 or 6
resistors at a time rather than inserting them all before soldering as the pigtails withore than
likely get in the way.

Step 3: Diodes

Note the positive or Gthode endbefore installation. The small Zener diodes look like signal
diodes so make surey O AT 1T 8O CA O Yddmdyineell &ngadnilier © Biéntify them
correctly. Form the leads before inserting to redue stress on the body when pullinghrough the
PCB.

Zener
1N4148
The diodes are identified Cathode (+) end
with a band printed on the ) 1N4004
case at the Cathode (+¢nd. .

1N5408
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Step 4: Non-polarized capacitors

Note the various types. Ceramic disdPO, standard ceramic dispolyester MKT andceramic
multi -layer chip capacitors(MLCC) These araall non-polarized and can go in either way.

Thereare 28 x 100nf (0.1uF) MLC@nd as they are quite small install these first. Flmw this
with the low pass filter capacitors, then the disc ceramicand finally the MKT.

Ceramic NPO Ceramic Polyester MKT Ceramic MLCC
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Step 5: Trimmer capacitors

Step 6: Trimpots

Note that the carrier balance trimpot is a multiturn vertical mount while the biasand AGC
trimpot s arehorizontal mount types.

Step 7: Transistors

The 2N3904 transistors are orientated tamatch the screen silkcomponentoverlay. The BD139
pins are shown below:

Printing on front.

& Leave the IRF510 power MOSFEANd the 7808 voltage regulatoiinstallation till later.
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Step 8: Electrolytic capacitors

These are polarized andt is very important that they go in the correct way Electrolytic

capacitors have a line down theside of the case indicating theegativelead and the positive

lead is generally the longer lead.A"ePCBAT | BT T AT O 1T OAOI AU EAOhok OC6 1 A
for the positive lead.

Step 9: Connectors

The MST2 board utilizes polarized pin headers for some external connections. These are

ANOEOAT AT 6 O6i OEA -/, %8 O0++6 OAIT CA8 ) A& PDOAEAOOAL
but the connectors make for a professional looking build, plus allow easy disconnection and

testing if required. The connectors hae a vertical polarizing pieceand the connectors are
installed with this piece towards the centre of the PCB.

The power connector is a 2 wagcrew terminal block and the terminal openings face towards
the edge of the PCB.

The fuse holder clips have a small tab located @ide of the upper parts contacs that are
intended to locat the fuse within t he holder.Ensure the clips are installed so these tabs are on
the outer endsof the holder.

Step 10: IF transformers

The four IF transformers can only go in one way and are simply fitted im the holes in the PCB
and soldered.

Step 11: Relay

The relaycan only go in one way, so simplynsert into the board and solder.
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Step 12: Coils
Choke

Install the RF choke in the same manner as the resistors.

MST2 40MConstruction Manualz Issue 1 Page29






















































