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Specificationsand Features

As measured from current prototypes, some variance in performance is expected from unit to unit.
Transmitter Tuning Range: ~ 2 KHz on 18.096, 21.060, and 28.060 MHz.

Power Output: ~4w into a50 ohm loacht 12v

TX power amplifier efficiency. ~70%. Finals stays cooler, transmitter draws less power.

Note: TX designed for CW type transmit duty cycle. Prolonged key down operation is not advised.

TX harmonic output suppressionreadily exceed FCC specifications >55dB attenuatiortypical

Spot Switch Turns on the scillator and buffer so that transmit frequency can be foutida receiver

Keyer: Keyer functions included

Keyer speed Speed ranges from 5 to 40 wpm, adjustable via a cw gpded
Straight Key modePower up with the jack Ar i ngwentsrhort ed

straight key mode. This mode isajul with external memory keyers for beacon use, as well as normal
straight keys or bugs.

=)

trai ght Key :8tayingkeyidown tor severdl seconds places the transmitter into
dottingodo to protect the finals.

Builtin receiverT/ R swi t ch wi t WAn ektemalrecéiveracantbehodked up directly to
the transmitiik®Kot @ ® X0 u b p tppncalecmnshudt ogroumehdurong transmit.
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Building the Kit
Things you will need

- Solder sucker (highly recommended) or solder wick

- Temperature control soldering iron with a fine tip

- 14 pin socket fothe PIC16F1503microcontroller pptional)

- Magnifying headpiece and/or magnifying glass5 power reading glasses may work also. Try them

on and check for focus at a 6 to 80 operating d
- Cookie sheet (highly recommended for building on tbm @rder to catch stray parts and mos

importantly to reducestatic discharge damagéo parts.

Figure 1. Working over an oversized cookie sheet is highly recommended
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Output For PESS50
iron Onty. Use Only
Original Weller Tips

AN
(e
ESD SAFE

Figure 2. A temperature controlled soldering helps a lot. 78 degrees is reommendedfor non-lead tinned boards

Figure 3. A very pointed soldering iron tip is abig help for smallcomponents
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Figure4. Headband MagnéeyesosfromMagAnn Fabrics

As far as magnifid#on, | think that common reading glasses may be just as good. Try 3.5 or 3.25

magnification glasses. Try them on and check the focus distance. Ideal is a focus distance of about 8
inches.

| use the above Magyes with my normal 1.5x reading glassésan gang both the reading glasses and
the Mageyes together to get a really good, close up look at the parts. However, it does drive my eyes a
bits nuts switching from no glasses to glasses, to-8@&g, to glasses plus Mages.

Parts List

Below is alist of the all parts that are included in the kit:

TSTv2  11-5-2012
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Table 1.

Inventory of band generic parts

Capacitor list

Quantity Value Devices
C4, C6, C7, C8, C9, C10, C12, C13, C14,
13 0.1 uF C17, C20, C27,C30
3 1000 pf C15, C16, C29
2 33 pf Cc2,C5
1 Main tuning Polyvaricon C1
Diode, Transistors and IC list
Quantity Value Devices
1 1N5817 D1
1 IN5262B 51v zener D2
1 3mm water clear ultra bright LED D3
1 78L05 IC1
1 PIC16F1503 IC3
1 2N5485 Q1
2 2N4401 Q2,04
3 BS170 Q5, Q6, Q7
4 2N7000 Q3, Q8, Q9, Q10
Resistor list
Quantity Value Devices
2 22 R7, R12
2 470 R4, R5
6 2.2K R6, R11, R13, R14, R16, R17
4 22K R2, R3, R9, R10
1 47K R8
1 100K R1
1 100K Panel mount Code Speed Pot
Inductor list
Quantity Value Devices
4 T37-6 L2,L3,L4,L5
1 FT37-43 L1
TST v2 11-5-2012
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Case hardware list

Quantity Value Devices
1 CHASSIS
4 4-40 x .25 Pan HEAD SCREW
1 Medium Knob
1 Small Knob
4 RUBBER FEET, 1/4" THICK
Misc hardware list
Quantity Value Notes
1 SPST SWITCH - Spot

1 1/8th stereo jack 1 Keyer paddles/Key input
2 BNC antenna jack (with ground lug, lock washer, and nut)
1 |Panel Mount Power Jack
2 Polyvaricon mounting screw
1 Polyvaricon 1/4" nylon shaft
1 Polyvaricon shaft screw
1 8 inches red # 28 gauge wire
1 5 feet green # 28 gauge wire
1 12 inches hook up wire
1 |PC board
1 Optional: 14 pin IC socket for PIC16F1503 processor User supplied
Table 2. Band SpecificPart Values

C3 Cl1 C18 C19 c21 Cc22 C23 ca C25 C26
10m - 68 pF 68 pF - 220pf - 33 pf - 100 pf 33pF
15m - 150 pF | 150 pF - 330 pf - 47 pf - - 150 pF
17m - 180pF | 150 pF - 220 pf | 180 pf 56 pf - - 180pF

L1 L2 L3 L4 L5
10m 9T 10/4T 9T 9T 9T
15m 10T 11/4T 10T 9T 10T
17m 11T 12/AT 11T 10T 11T

TST v2 11-5-2012
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Tools and Construction Hints

In building this transceiveas well as others have had some problems. These fall seggeradifferent
categories:

1) ICs mounted backwards

2) Resistors and capacitors not slked to the right set of pads
3) Diodes installed backwards

4) Not all parts were installed

5) Leads not totally stripped on the toroid cores

Please learn from my mistakes. Each time an IC is mounted, check the mounting polarity twice before
soldering it in. | sggest checking the IC polarity, soldering down one corner pin, and then checking it
one more time before finishing thetjobce. d thin

| have once been bit by not mounting all the paiisuble check the pictas against your kit to make
sure things end up in the right place.

You may findthat the components in the pictures may be slightly different from what is in your Kkit.
Parts can change from order to order.

This manual has been set up to build a sectad then test it. The tests are normally quite simple. This
should find most problems as we go from stage to stage rather than getting to the end and not knowing
where to start.

| found building the transceiver over a large cookie sheet eliminatgutdhkem of dropping parts and
losing them. However, when doing the applied voltage tests, you should place a few sheets of clean
paper under the boards to keep them from shorting out against the cookie sheet.

Some parts are static sensitivelease takéhe suggestion to build over a conductive surface like a
large cookie sheet and always touch the cookie sheet before touching any part after leaving and
returning to work.

This transmitter can be built in about foulnours.

TST v2 11-5-2012
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Bare PC Board Pictures
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Figure 5. Top side view of the TSThoard
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Installation of MiscellaneousParts
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Install the following parts in the following order:

ik

Figure 8. LED. Flat LED side matchesthe short lead side

Install A D3 (LED). Looking closely, one side of the LED has a flat spot. The LED needto b
installed with the flat side oriented as shown aboVé&?: The short lead on the LED is the side with
t he nf IMake&ureghe bED is inserted as far as it will go into the boanceato not want

excess lead length

L HEETAL 3 T 13

' Match band direction

" Form leads X
= s - "...." Yl -

T
- FO0 0y LIISRAN

Figure 9. D2 details. Mount diode vertically with the white band on the board matching the band on the diode

Install A D2 1N5262B 51v zenefSee details above. This diode is mountedically (on endwith the
banded end in the air. Make sure the baredeticonnects to the hole as shown on the D2 board
markings.There is only one part like thisDouble check the polarity of thdiode against the photos

below

Install A D1 1N58171A polarity protection diodeSee details below. Make sure the banded end
connects to the hole as shown on the D1 board markingsble check the polarity of thdiode
against the photos belawUse the trimmed as temporary leads for the input voltage as shown below.

«
" Form leads

. d .
e Pt NS

“’r et e N0 4

. e !
_.wt""’-' .. v L './ L ¢
PR £ 2 .

Figure 10. D1 details. Make sureo install in the proper orientation. Use timmed leads for input voltage

Match band direction
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Figure 11. Spot Switch and Q1 Installed. Keep Q1 Leads Short!

Install 2N5485A Q1i Match flat side with board outline as shown abowep the leads
short on all devices mount the transistor low to the board.

Install push buttorA SPOTi Note that the push button may have a vertical extension shaft.

Figure 12. Misc parts shown mounted on PCB.

TST v2 11-5-2012
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Installation of the Resistors

It is very easy to get resistors confusetfOand 47K resistors and 22 ohh2Kand 22K ohm

resistors are easy to confuse. First start by sorting all the resistors into seven different piles, one pile for
each resistor typeYou can use a Mt-ohm meter to double check the resistor values as an additional
precaution.

The seven resistor types in this kit and their associated color codes are:

100K (browni blacki yellow)i 1 resistor total
47K (yellowT violeti orange) 1 resistor total
22K (redi redi orange)i 4 resistors total
2.2K (redi redi red)i 6 resistors total

470 (yellowi violeti brown)i 2 resistors total
22 (redi redi black)i 2 resistors total

All resistors are mounted vertically. The base of the resistor is moomtie circle portion of PCB
symbol, while the direction of the pad for the other lead is indicated by the square on the circle as shown
below.

RASRERE NS

222

Figure 13. Overlay resistor orientation vs. PCB mounted part resistor orientation

Notice the ARxx0 designation on the overlay di a
board. Again, the resistor body goes on the circle, and the resistor lead goes in the direction of the small
square on the circle. Note in particular R48 &50 in the first drawing and the direction it indicates

for the lead side of the resistor. Compare that with the mounted resistor in the photo. Like wise, in the
second drawing, R56 at the bottom is pointed N&dlth (NS) while the other resistorab it are

pointed EasiVest (EW).

The overlay has exaggerated the correct resistor installation direction by the use of a colored rectangle to
indicate the proper orientation when a resistor is to be installed in a particular spot.

TST v2 11-5-2012
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It is easy to place eesistor in the wrong spotl suggest placing the resistor in the board, spreading the
leads outward on the bottom to hold them into place, then double checking the parts placement a second
time before soldering the resistors in place and trimming eif thads.

100K

Alteady Pot 2.2K 470 22 ohm
Installed - |:| [ ] [ ]

Figure 14. Installation locations of 22, 470, 2.2K and 100K cw speed pot resistors

] °
22 ohm Resistors 470 Resistors
Red:-Red-Red & } Red-Red-Black Yellow-Violet-Brown

=k gl 4 WE .

Figure 15. Perform visual inspection to make sure all resistors are the same value
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When installing resistrs, it is very easy to mix ugdredorange (22K), rededred (2.2K) omwith red
red-black (22). | recommend gathering all resistors of the sameliypehem up in your fingersand
inspect them to make sure they are all exactly the same andeypairéthe right colors. See above.

If in doubt, double check the resistance value with an ohm meter.

Figure 16. Resistors are mounted verticallywith short leads,body on the circle, close to the PCB

As the parts are instatl, it is recommended to botheck the bobelow andcross off the part on the
picture above. Install the following parts in the following order:

Install 2.X resistors (markededi redi red. A R6, A R11,A R13 A R14 A R16,A R17 Make
sure R13R14 are NS, not EW

Install 22 ohnresistors (marketedi redi black. A R7, A R12

Install 470resistors (markegellow-violet-brown). A R4, A R5

A note on the CW speed pahee are two different speed pots. One is a PCB mounted speed
pot, and oe is a front panel PCB speed pot. The initial version uses the PCB cw speed pot and uses a
Ahol e plugd to cover Altervdrsiomwilltusem &antgpénel speexl pad. Fpro t
the later version front panel cw speed pot, the speeds to be temporarily mounted using scrap

resistor leads.

Install 100K cw speed pot as shown beldepending on PCB mount or panel mouAt R15

—

cw Speéd P

ot

Figure 17. CW speed pot installed two potential versions Temporarily mount front panel version
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Figure 19. Placement of22K, 47K, 100K and Crystal on Board
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v = .
‘2 4\} Crystal (15m shown)
22K Resistors 100K [ 47K

Red-Red-Orange ~ *\

' 1 . e

Figure 20. Partsinstalled this step. Hold all 2K resistors together and double check theynatch

As the parts are installed, it is recommended to blo#itk the bobelow andcross off the part on the
picture above. Install the following parts in the following order:

Install 100K resistor(markedbrowni blacki yellow). A R1
Install 4 ohmresistors (markeglellow i violeti orangd. A R8
Install 22K resistors (markecedi redi orangd. A R2, A R3,A R9 A R10

Install the crystalA Y1

. N7ZVE
2
~(
_]

N

7/25/12

IST vi.3

Figure 21. Board with 4.7K, 22K, 47K, 100K resistors and crystal installed
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Installation of the Capacitors and ICs

Figure 22. Installation location of the 33 pf, 1000 pf, and 0.1 uF caps plus 78L05and PIC16F1503ICs

Figure 23. Picture of parts: 78L05 and PIC16F1503 plus 0.1 ufl04), 1000 pf(102), and 33 pf caps
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