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IMPORTANT:  Please read the instructions!  Do not attempt to assemble your LD-1 without reading 

the instructions. 

PLEASE READ ALL OF THE FOLLOWING IMPORTANT NOTES BEFORE BEGINNING! 

1.  You may use solder paste or wire solder to assemble your LD-1.  You may use solder paste for 

some of the components and wire solder for the others.   

2. If you choose to use solder paste, apply it using a syringe with a very fine (small) tip.  A 

veterinary syringe with a SHORT #22 needle (cut or ground square, for safety) works well.  In the 

U.S., syringes and needles are available at Tractor Supply and similar farm supply stores. 

3. If using wire solder, use a GOOD pencil-style soldering iron with the finest poǎǎƛōƭŜ ǘƛǇΦ  5ƻƴΩǘ ǘǊȅ 

to use a cheap soldering iron. 

4. Use the finest (smallest diameter) wire solder you can get. 

5. Use only solder which is intended for electronic work.  Do not use solder paste which is sold for 

jewelers.  Do not use any solder, wire or paste which is sold for plumbing or which has an acid 

core.  If you use a flux, use only flux which is recommended for electronics. Never use an acid 

flux. 

6. I use Amtech LF-4300 solder paste, and have been very pleased with it. 

7. If you are using wire solder, you may wish to try lightly tinning each of the pads for a component 

before placing the component.  Then place the component on the lightly tinned pads and apply 

heat (using a hot air tool, heat gun, or soldering iron) to reflow the solder.  You may not need to 

add solder, as the tinning may provide enough of it. 

8. If you use a hot air tool, similar to a small heat gun, make sure you use one of good quality 

ǿƘƛŎƘ ƛǎ ƛƴǘŜƴŘŜŘ ŦƻǊ ŜƭŜŎǘǊƻƴƛŎ ǳǎŜΦ  5ƻ ƴƻǘ ǳǎŜ ŀ άƳƛŎǊƻ ǘƻǊŎƘέΦ  LŦ ƛǘ ƛǎ ŀǾŀƛƭŀōƭŜ ŀǘ ȅƻǳǊ ƭƻŎŀƭ 

home-ƛƳǇǊƻǾŜƳŜƴǘ ǎǘƻǊŜ όŜΦƎΦΣ IƻƳŜ 5ŜǇƻǘΣ [ƻǿŜΩǎ ƻǊ IŀǊōƻǊ CǊŜƛƎƘǘ ¢ƻƻƭǎύ 5hbΩ¢ ¦{9 L¢Η 

9. Read note 4 AGAIN!!!!! 

10. All of the parts go on the top side of the PCB. 

11. You will want a good set of fine tweezers (not the kind used for personal grooming) to handle 

the small parts.  See the list of recommended tools. 

12. You may want to build a vacuum pick for handling the small parts.  See the series of posts at 

garage-shoppe.com. 

13. Follow the assembly sequence which follows.  If you have never worked with surface-mount 

parts before, you will gain experience installing the larger, easier-to-handle parts before 

proceeding to the smaller ones. 

14. Install and solder one part at a time, or in small groups.  Do not attempt to apply solder paste to 

all the pads, then place all the parts and reflow the solder all at once.  This works well when 

building multiple units, but is not recommended for an enthusiast building one unit. 

15. The inductors and capacitors you buy will probably not be individually marked.  The packages 

they come it will be ƳŀǊƪŜŘΣ ōǳǘ ƴƻǘ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǇŀǊǘǎΦ  .Ŝ ǎǳǊŜ ȅƻǳ ŘƻƴΩǘ ƎŜǘ ǘƘŜƳ ƳƛȄŜŘ ǳǇΗ  

It is best to only work with one value at a time.  

Recommended Tools: 
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1.  Magnifier ς CƻǊ ǘƘƻǎŜ ǿƘƻ ǿŜŀǊ ŜȅŜƎƭŀǎǎŜǎΣ L ǊŜŎƻƳƳŜƴŘ ŀ мсΦр· WŜǿŜƭŜǊΩǎ /ƭƛǇ-on Eye Loupe, 

Harbor Freight  ¢ƻƻƭǎ ƛǘŜƳ фпоспΦ  LǘΩǎ Ƴȅ ŦŀǾƻǊƛǘŜΦ  L ǎƻƳŜǘƛƳŜǎ ǳǎŜ ŀ ōƛƴƻŎǳƭŀǊ ŜȅŜ ƭƻǳǇŜΣ 

Harbor Freight item 38896. 

2. (optional) A vacuum pick for handling surface-mount parts.  Instructions for making a low-cost 

vacuum pick may be found at garage-shoppe.com 

3. Tweezers:  άп-ǇƛŜŎŜ ¢ǿŜŜȊŜǊ {ŜǘέΣ IŀǊōƻǊ CǊŜƛƎƘǘ ƛǘŜƳ оноумΣ ƻǊ ǎƻƳŜǘƘƛƴƎ ǎƛƳƛƭŀǊΦ 

4. Needle files, for shaping holes in the enclosure end panels:  10 PC. Diamond Needle File Set, 

Harbor Freight item 6989 or similar. 

5. Hot air tool.  Highly recommended for reflowing surface-mount solder joints.   See item 6. 

6. Soldering Iron:  A Weller Portasol or Pyropen butane soldering tool kit with an assortment of 

tips, including a hot air tip.  I have a Portasol P2KC kit, which came with the hot air tip.  

Unfortunately, replacement hot ŀƛǊ ǘƛǇǎ ŦƻǊ ǘƘƛǎ ǘƻƻƭ ŘƻƴΩǘ ǎŜŜƳ ǘƻ ōŜ ŀǾŀƛƭŀōƭŜ ŀƴȅ ƭƻƴƎŜǊΦ  ! 

better (possibly more expensive) choice might be the Weller WSTA6 Pyropen Junior.  Either tool 

will work well as a soldering iron or as a hot-air tool. 

Soldering Surface-Mount Parts:  On a production line, solder paste (tiny beads of solder suspended in a 

ǘŀŎƪȅ ƻǊƎŀƛƴƛŎ ŦƭǳȄύ ƛǎ ǎǘŜƴŎƛƭŜŘ ƻƴǘƻ ŀƭƭ ǇŀŘǎ ŀǘ ƻƴŎŜΣ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭ ǇŀǊǘǎ ŀǊŜ άǇƛŎƪŜŘ ŀƴŘ ǇƭŀŎŜŘέ ƻƴǘƻ 

their pads, usually by an automatic pick-and-place machine.  After all surface-mount parts have been 

placed, the PCB goes through a reflow oven which heats the PCB and all the solder paste to the proper 

temperature, following the proper temperature profile.  Heating the flux activates it, and allows it to act 

for about thirty seconds before the temperature increases to the reflow temperature.  At that point, the 

solder paste all melts and reflows to form good solder joints.  Then the PCB is gradually cooled to room 

temperature.   

Building a single PCB is not the same as assembling many PCBs on an automated production line.  You 

ǿƛƭƭ ƴƻǘƛŎŜ ǘƘŀǘ Ƴƻǎǘ ƻǊ ŀƭƭ ƻŦ ǘƘŜ ǇŀŘǎ ƻƴ ȅƻǳǊ ƪƛǘ ōƻŀǊŘ ƘŀǾŜ ŀ άōǳƳǇέ ƻŦ ǎƻƭŘŜǊ ƻƴ ǘƘŜƳΦ  ¢Ƙŀǘ ƛǎ 

because solder paste was applied to the board using the same stencil we use for assembled units, so 

each of the surface-Ƴƻǳƴǘ ǇŀŘǎ ŀƭǊŜŀŘȅ Ƙŀǎ ǘƘŜ άŎƻǊǊŜŎǘέ ŀƳƻǳƴǘ ƻŦ ǎƻƭŘŜǊ ƻƴ ƛǘΦ  ¢ƘŜ ŜŀǎƛŜǎǘ ǿŀȅ ǘƻ 

assemble the board is to preheat the pads for a given component using a small hot air tool (e.g., the 

recommended butane soldering iron with a hot-air tip), then place the component on the pads.  Be sure 

ǘƻ ƳŜƭǘ ǘƘŜ ǎƻƭŘŜǊ ƻƴ ŀƭƭ ƻŦ ǘƘŀǘ ŎƻƳǇƻƴŜƴǘΩǎ ǇŀŘǎ ǿƛǘƘ ǘƘŜ ŎƻƳǇƻƴŜƴǘ ƛƴ ǇƭŀŎŜΣ Ǉƻǎǎƛōƭȅ ǇǊŜǎǎƛƴƎ Řƻǿƴ 

carefully and gently with tweezers to make sure the solder reflows.  Then allow the area to cool until the 

solder solidifies. 

If you wish, you may remove the solder  bumps using solder wick, and then solder the compents using 

solder paste and a hot air tool or using wire solder and a good soldering pencil with a fine tip.  If you 

wish to apply solder paste, use a syringe with a #22 square tip (square for safety).  Apply solder paste 

(not too much!) to the pads for one part, or a small number of parts, and then use a hot air tool to 

reflow the solder before going on to the next part or group of parts. 

If you would rather use wire solder, use the smallest-diameter flux core solder you can get.  Try the 

following technique:  Tin the pads for the part you are about to install with a small amount of solder.  

Place the part on the pads, then use your soldering iron to heat one of the pads until the solder reflows. 
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Remove the soldering iron, and in a moment the part will be firmly held in place.  Next, use your hot air 

tool to heat all the pads for that part, reflowing the solder on all the pads at once and allowing the the 

part to seat itself properly.  You may notice that the surface tension of the molten solder pulls the part 

into nearly perfect alignment, even if it was slightly misaligned initially.  Allow the solder to cool before 

disturbing anything. 

Handling the Passive Components:  All of the capacitors, inductors and resistors are leadless surface 

mount parts in the shape of a small box with metalized ends.  The metalized ends must each be soldered 

ǘƻ ŀ ŎƻǊǊŜǎǇƻƴŘƛƴƎ άǇŀŘέ ƻƴ ǘƘŜ t/.Φ  ¢ƘŜ ǇŀǎǎƛǾŜ ŎƻƳǇƻƴŜƴǘǎ ȅƻǳ ǿƛƭƭ be working with are all 

ŘŜǎŎǊƛōŜŘ ōȅ ŀ ǇŀŎƪŀƎŜ ǎƛȊŜ ŎƻŘŜ ƻŦ άлулрέΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǇŀŎƪŀƎŜ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ Φлу Ȅ Φлр 

inch.  They are not too small to handle with good tweezers (see the list of recommended tools) or a 

vacuum pick with a small tip, but once they are removed from the tape in which they are shipped they 

are very easy to lose if not handled with great care. 

¢ƘŜ ǇŀǎǎƛǾŜ ŎƻƳǇƻƴŜƴǘǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŜŀǎƛŜǊ ǘƻ ǎƻƭŘŜǊ ƛƴǘƻ ǇƭŀŎŜ ǘƘŀƴ ǘƘŜ L/ΩǎΣ ǎƻ ƛƴǎǘŀƭƭƛƴƎ ǘƘŜƳ ŦƛǊǎǘ 

will allow you to gain experience before installing the more challenging parts. 

You are strongly urged to remove all the parts of one value from their tape and install them before going 

on to the next value.  If you do this, you will not have multiple values out and loose at the same time, so 

ǘƘŜǊŜ ǿƛƭƭ ōŜ ƭŜǎǎ ŎƘŀƴŎŜ ƻŦ ƎŜǘǘƛƴƎ ǇŀǊǘ ǾŀƭǳŜǎ ƳƛȄŜŘ ǳǇΦ   LǘΩǎ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ ƘŀǾŜ ŀ ǎƳŀƭƭ ŎǳǇ ƻǊ ōƻǿƭ ƻƴ 

your work surface, and remove the parts from the tape into the cup or bowl.   Again, only one value 

should be in the cup or bowl at a time. 

Handling the Surface-Mount Semiconductors:  The ICs and other surface-mount semiconductors are 

shipped in the ESD protective Semiconductor Box, which is padded with conductive foam.  When the 

semiconductors are called for, place the Semiconductor Box on the work surface and make sure it is safe 

from being bumped off the surface or dropped.  Open the box, remove the part or parts required, and 

close the box.  The ICs and the crystal oscillator are best handled with a vacuum pick, but tweezers also 

work well.   Likewise, the two transistors may be handled with either a vacuum pick or tweezers.  The 

two EGL-41B diodes D1 and D4 should be handled with tweezers because of their cylindrical shape.  

Preparation:  Place the kit box on your work surface, which should be clean and clear of other objects 

and clutter, well lit, and large enough to work on comfortably.  Be sure to have all your tools handy.   

Inspection:  Open the kit box and inspect the contents.  You should find the following: 

1 black anodized aluminum enclosure in a pink ESD-protective bubble-wrap bag (do not open yet) 

1 parts bag, containing eight smaller bags (do not open the parts bag or any of the smaller bags yet) 

1 ESD-protective semiconductor box (do not open yet) 

Open the aluminum enclosure by removing the plastic rivets from one end.  Remove the end panel and 

bezel.  Slide the aluminum bottom plate out.  Inside the enclosure you should find the following (do not 

discard anything): 
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4 adhesive-backed feet.  Put these aside for later use.  Do not remove them from the backing. 

1 small bag containing 9 or 10 small black screws.  These will be used later to attach the end 

panels.  Put aside for later use. 

1 PCB with some parts installed.  Se photograph.   

Reassemble the enclosure with the small screw bag and adhesive-backed feet inside and set aside in a 

safe place for later use.  Do not lose or discard anything.  Keep the PCB out. 
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Set the semiconductor box safely on the work surface and CAREFULLY open it.  Inside you should see the 

following (do not remove any parts from the box yet): 

1 75 MHz crystal oscillator 

2 MMBT3904 NPN transistors (SOT-23 package) 

5 FST3126 quad bus switch ICS (SOIC-14  package) 

2 AD9834CRUZ DDS ICs (QSOP-20 package) 

2 TLC6241 dual operational amplifier ICS (SOIC-8 package) 

 

Reclose the semiconductor box, and set it aside in a safe place. 

Open the parts bag and remove the smaller bags.  There should be eight smaller bags, each labeled with 

a number.  Bags 1, 2 and 3 contain ceramic capacitors in strips of paper or plastic tape.  Each strip of 

tape is marked with a color to identify the value of the capacitors in that tape strip.  If possible, inspect 

each of the smaller bags without opening it or removing the parts.  The contents of the small bags  

should be as follows: 

Bag 1: (Ceramic Capacitors) 

28  100 nF (.01 uF) (Purple) 

1  1.5 uF   (Red) 

2  220 pF   (Green) 

1  47 pF    (Blue) 

7  10 nF (.01 uF)   (Brown) 

1  6800 pF    (Yellow) 

2  3900 pF   (Orange) 

 

Bag 2:  (Ceramic Capacitors) 

1  2700 pF (Red) 

2 2000 pF (Green) 

1  1500 pF (Blue) 

2  1000 pF (Orange) 

1  680 pF (Yellow) 

2 470 PF (Brown) 

1 180 pF (Purple) 

   

Bag 3:  (Ceramic Capacitors) 

2  270 pF (Red) 

1 82 pF  (Orange) 

4  1800 pF (Purple) 

2  47 nF (.047 uF) (Blue) 

4 10uF  (Green) 
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Bag 4 (Resistors):   

7  1.0 k Ohm (1001) (Purple) 

4 24 Ohm (Red) 

4  л hƘƳ όǘƘŀǘΩǎ ǊƛƎƘǘΣ ȊŜǊƻύ (Green) 

5  10 Ohm (10R0) (Orange) 

4  100 Ohm (Blue) 

4 604 Ohm (Brown) 

 

Bag 5 (Inductors):   

2  150 nH (Red) 

2 6.8 uH (Blue) 

1  10 uH  (Green) 

2 3.9 uH (Yellow) 

1  5.6 uH (Orange) 

3 1.8 uH (Purple) 

1 2.7 uH (Brown) 

 

Bag 6  (Inductors):   

3  680 nH (Purple) 

2 330 nH (Red) 

1  1.0 uH (Green) 

1 39 uH  (Blue) 

2  18 uH  (Yellow) 

1 27 uH  (Orange) 

 

Bag 7 (Miscellaneous):   

1  RF Transformer 

2 EGL 41B Diodes  

1  Relay   

3 оΦр ƳƳ άǎǘŜǊŜƻέ ƧŀŎƪǎ  

1  SMA female jack  

1 Red right-angle LED  

1 Green right-angle LED 

1  Pushbutton switch  
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Bag 8 (Headers):   

1  4 x 2 header 

5 3 x 2 headers  

1  2 x 2 headers   

1 1 x 2 header  

 

If any of the parts are missing, contact Lazy Dog Engineering to have obtain replacements. 
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Assembly:

Step 1:  Open the Parts Bag, and remove Bag 1 from it.  Close the parts bag, then open Bag 1 and 

remove the Purple tape with 28 100 nF (.001 uF) ceramic capacitors: C3, C5, C6, C7, C8, C10, C11, C12, 

C19, C26, C27, C40, C41, C43, C46, C47, C50, C53, C54, C55, C56, C57, C58, C59, C64, C65.  Install in the 

indicated positions, as follows:  Carefully peel the plastic tape covering the capacitors from the paper  or 

plastic tape, and remove the capacitors from the tape into a cup or bowl.  The .001 uF capacitors should 

be the only items in the cup or bowl.    Using tweezers or a vacuum pick with a SMALL tip, Install in the 

locations indicated above one at a time and solder to the pads using whichever  technique you prefer.  

In each of the following steps, remove the correct tape from the small bag, remove the part or parts 

from the tape to the bowl, and then place and solder all the parts from that tape. 

 

Step 2:  Remove the red tape containing a single 1.5 uF ceramic capacitor (C1) from Bag 1.  Install in the 

indicated position. 
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Step 3:  Remove the green tape (220 pF ceramic capacitors C14, C15) from Bag 1.   Install in the 

indicated positions. 

 

Step 4:  Remove the blue tape (47 pF COG ceramic capacitor C16) from Bag 1.   Install in position shown 

above. 
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Step 5:   Remove the brown tape (10000 pF ceramic capacitors C17, C18, C20, C21) from Bag 1:  Install in 

indicated positions. 

 

Step 6:   Remove the yellow tape (6800 pF COG ceramic capacitor C22) from Bag 1:  Install in the  

indicated position. 
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Step 7:   Remove the orange tape (3900 pF COG ceramic capacitors C23, C24)from Bag 1:  Install in 

indicated positions. 

 

Step 8:   Discard Bag 1, and remove Bag 2 from the parts bag.  Open Bag 2, and remove the red tape 

(2700 pF COG ceramic capacitor C25):  Install in indicated position. 
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Step 9:   Remove the green tape (2000 pF COG ceramic capacitors C28, C29) from Bag 2:  Install in 

indicated positions. 

 

Step 10:   Remove the blue tape (1500 pF COG ceramic capacitor C30)from Bag 2:  Install in the postion 

shown above. 
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Step 11:   Remove the orange tape 1 nF (1000 pF) COG ceramic capacitors C31, C32) from Bag 2:  Install 

in indicated positions.  

 

Step 12:   Remove the yellow tape (680 pF COG ceramic capacitor C33) from Bag 2:  Install in indicated 

position. 
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Step 13:   Remove the brown tape (470 pF COG ceramic capacitors C34, C35) from Bag 2:  Install in 

indicated positions. 

 

Step 14:   Remove the purple tape (180 pF COG ceramic capacitor C36) from Bag 2:   Install in indicated 

position.  Bag 2 should be empty, so discard it. 
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Step 15:   Remove Bag 3 from the Parts Bag.  Remove the red tape (270 pF COG ceramic capacitors C37, 

C38) from Bag 3:   Install in indicated positions. 

 

Step 16:   Remove the orange tape (82 pF COG ceramic capacitor C39) from Bag 3:   Install in indicated 

position. 
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Step 17:   Remove the purple tape (1800 pF COG ceramic capacitors C44, C45, C48, C49) from Bag 3:   

Install in indicated positions. 

 

 

Step 18:   Remove the blue tape (47000 pF ceramic capacitors C51, C52) from Bag 3:   Install in indicated 

positions.   
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Step 19:   Remove the green tape (10 uF ceramic capacitors C4, C9, C13,  C42) from Bag 3:   Install in 

indicated positions.   Bag 3 should be empty, so discard it. 

Resistors:  Surface-mount resistors are normally marked on the top side with a three- or four-digit code 

which gives the resistance in ohms.  In the case of a three digit code, the third digit is the number of 

zeros appended to the first two digits.  For example, 181 means 180 Ohms (18 followed by 1 zero), 183 

ƳŜŀƴǎ муΣллл hƘƳǎΦ  {Ƴŀƭƭ ǾŀƭǳŜǎ ƘŀǾŜ ŀ ŘŜŎƛƳŀƭ Ǉƻƛƴǘ ƛƴŘƛŎŀǘŜŘ ōȅ ŀƴ w ƛƴ ǘƘŜ ŎƻŘŜΣ ǎƻ άмлwлέ ƳŜŀƴǎ 

10.0 ohms.   

Four-digit codes are similar.  The fourth digit is the number of zeros appended to the first three digits.  

CƻǊ ŜȄŀƳǇƭŜΣ άпффмέ ƳŜŀƴǎ пффл hƘƳǎΦ 

 

Step 20:   Remove Bag 4 from the Parts Bag.  Remove the purple tape (1000 Ohm resistors , marked 

άмллмέ ƻǊ άмлнέ, R1, R2, R3, R4, R5, R16, R17) from Bag 4.  Install in indicated positions. 

. 
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Step 21:   Remove the orange tape (10 Ohm resistors , ƳŀǊƪŜŘ ά10R0έ,  R6, R14, R15, R18, R19) from 

Bag 4.  Install in indicated positions. 

 

Step 22:   Remove the blue tape (100 Ohm resistors, ƳŀǊƪŜŘ άмл1έ ƻǊ άмлллέ, R7, R9, R12, R20) from 

Bag 4.  Install in indicated positions. 
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Step 23:   Remove the brown tape (604 Ohm resistors ƳŀǊƪŜŘ άс040έ, R8, R10, R11, R13) from Bag 4:  

Install in indicated positions.  Bag 4 should be empty, so discard it. 

 

Step 24:   Remove Bag 5 from the Parts Bag.  Remove the red tape (150 nH inductors L1, L3) from Bag 5:  

Install in indicated positions. 
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Step 25:   Remove the blue tape (6800 nH inductors L10, L12) from Bag 5:  Install in indicated positions. 

 

Step 26:   Remove the green tape (10 uH inductor L11) from Bag 5:  Install in indicated position. 
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Step 27:   Remove the yellow tape (3900 nH inductors L13, L15) from Bag 5:  Install in indicated 

positions. 

 

Step 28:   Remove the orange tape (5600 nH inductor  L14) from Bag 5:  Install in indicated positions. 
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Step 29:   Remove the purple bag (1800 nH inductors L16, L18, L20) from Bag 5:  Install in indicated 

positions. 

 

 

Step 30:   Remove the brown tape (2700 nH inductor L17) from Bag 5:  Install in indicated position.  Bag 

5 should be empty, so discard it. 
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Step 31:   Remove Bag 6 from the Parts Bag.  Remove the purple tape (680 nH inductors L19, L21, L2) 

from Bag 6:  Install in indicated positions. 

 

Step 32:   Remove the red tape (330 nH inductors L22, L24) from Bag 6:  Install in indicated positions. 
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Step 33:   Remove the green tape (1000 nH inductor L23) from Bag 6:  Install in indicated position. 

 

Step 34:   Remove the blue tape (39 uH nH inductor L5) from Bag 6:  Install in indicated positions. 
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Step 35:   Remove the yellow tape (18 uH inductors L7, L9) from Bag 6:  Install in indicated positions. 

 

Step 36:   Remove the orange tape (27 uH inductor L8) from Bag 6:  Install in indicated position. Bag 6 

should be empty, so discard it.  
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Step 37:  Carefully open the semiconductor box.  Remove the 75 MHz crystal oscillator X1 and install it in 

the position shown above.  NOTE:  the small dot on the top of the package, near one corner, should be 

oriented to the UPPER LEFT.   

 

Step  38:   One at a time, remove the LTC 6241 dual operational amplifiers U1 and U2 from the 

semiconductor box and install them in the positions shown above.   Be careful to orient U1 and U2 

correctly.  The edge of the package with the slight bevel (visible from either end of the package) is the 

side with Pins 1 ς 4.  That edge should be to the left.   
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Step 39:   One at a time, remove the five FST3126 ICs, U3, U4,  U5, U6 and U8 from the semiconductor 

box and install them as shown above.  Be sure to orient them correctly.  One of the edges of the package 

is beveled, like the LTC6241 ǇŀŎƪŀƎŜǎΦ  ¢ƘŜ ōŜǾŜƭŜŘ ŜŘƎŜǎ ƻŦ ¦оΣ ¦пΣ ¦р ŀƴŘ ¦с ǎƘƻǳƭŘ ōŜ άdownέΣ ŀƴŘ 

the beveled edge of U6 should be to the right, as shown above. 

 

 

Step 40:   One at a time, remove the AD9834CRUZ DDS ICs, U9 and U10 from the semiconductor box and 

install them as shown above.  Be sure to orient them correctly.  The  small dot on the top of each 

package, near one corner, ƳŀǊƪǎ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ Ǉƛƴ άмέΦ   Also, one of the edges of the package is 

ōŜǾŜƭŜŘΣ ƭƛƪŜ ǘƘŜ [¢/снпм ǇŀŎƪŀƎŜǎΦ  ¢ƘŜ ōŜǾŜƭŜŘ ŜŘƎŜ ǎƘƻǳƭŘ ōŜ άǳǇέΣ ŀƴŘ ǘƘe dot should be to the 

right, as shown above.  Install in indicated positions.   

Step 41:   After soldering U9 and U10 in place, carefully inspect the pins for solder bridges.  Use a 

magnifier, and plenty of light.  If any solder bridges are found, clear them before proceeding to step 33.  

One technique that works well is to use a small hot-air tool to heat the solder bridge.  While applying 
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heat, CAREFULLY use a very small X-Acto knife to scrape the molten solder from between the pads.  Be 

very careful not to overheat the board.  After clearing all solder bridges, proceed to step 44. 
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Step 42:   One at a time, remove the MMBT 3904 NPN transistors Q1 and Q2  from the semiconductor 

box and install in the positions shown above. These are the surface-mount version of the popular 

2N3904.  The package is called an SOT-23 (Small Outline Transistor).  Install in the indicated positions, 

with the pins aligned with their pads.  The Proper orientation should be obvious.  

 

Step 43:   One at a time remove the two EGL41B rectifier diodes D1 and D4 from the semiconductor box 

and install them in the positions shown.  The cathode end is marked with two colored stripes.  Be sure 

the striped end of D1 is to the left, and the striped end of D4 iǎ άǳǇέΣ ŀǎ ǎƘƻǿƴ ŀōƻǾŜΦ  The 

semiconductor box should be empty and may be discarded. 
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Step 44:  Remove Bag 7 from the Parts Bag.  Remove RF transformer  T1 from Bag 7.  Install it in the 

indicated location.  When installing T1, be sure the small dot on top of the package is oriented as shown 

above.  After soldering in place, be sure that all six leads have good connections to the pads, and touch 

up as necessary with a soldering iron.   

 

Step 45:  Remove Antenna Relay K1 from Bag 7.  Install in the indicated position, making sure all the pins 

are aligned with their respective pads.  Proper alignment of all 8 pins can only be accomplished when 

the package is oriented correctly.  If proper alighnment of all 8 pins cannot be achieved, try  turning the 

package 180 degrees. 
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Step 46:   Remove the three оΦр ƳƳ άǎǘŜǊŜƻέ ƧŀŎƪǎ WмΣ WтΣ Wмн from Bag 7 and install in the positions 

shown above, making sure all pins are firmly seated in their respective holes. 

 

Step 47:   Remove the SMA Antenna  Jack, J2 from Bag 7 and install as shown above.  Make sure all five 

pins are in their respective holes, with the connector facing right as shown above.  Make sure the 

bottom of the connector is firmly seated on the PCB and level.  Solder the center pin, but do not solder 

the other pins yet.  Check to make sure the connector is still firmly seated on the board.  If it is not, 

reheat the center pin until the solder melts and press the connector  down onto the board while the 

solder is melted.  Remove the soldering iron, and allow the solder to become solid.  Check the seating 

again, and if it is correct solder the other 4 pins.    
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Step 48:   Remove the Red LED D3 from Bag 7.  Install in the position shown above, making sure the LED 

is oriented to the right.  Make sure the LED package is firmly seated on the PCB and that it is level before 

soldering ONE pin.  Check the alignment and seating of the LED.  If it is not seated properly, remelt the 

solder and reseat the LED.  Remove the soldering iron while holding the LED in place until the solder 

becomes solid.  Check the seating again, and if it is correct solder the second pin. 

 

Step 49:   Remove the Green LED D2 from Bag 7.  Install in the position shown above, making sure the 

LED is oriented to the right.  Make sure the LED package is firmly seated on the PCB and that it is level 

before soldering ONE pin.  Check the alignment and seating of the LED.  If it is not seated properly, 

remelt the solder and reseat the LED.  Remove the soldering iron while holding the LED in place until the 

solder becomes solid.  Check the seating again, and if it is correct solder the second pin.  
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Step 50:   Remove the Power Switch S1 from Bag 7.  Install in the position shown above, making sure 

black pushbutton cap is oriented to the right as shown above.  Make sure the switch body is firmly 

seated on the PCB and that it is level before soldering ONE pin.  Check the alignment and seating of the 

switch.  If it is not seated properly, remelt the solder and reseat the switch.  Remove the soldering iron 

while holding the switch in place until the solder becomes solid.  Check the seating again, and if it is 

correct solder the remaining pins.  Bag 7 should be empty and may be discarded. 

NOTE:  In steps 51 - 53, you will install the headers which are provided for installation of the 

transmitter module, which is currently being developed.  If you wish, you may skip these steps and 

proceed directly to Step 52, installing the headers later if and when you wish to install the transmitter 

module. 

The 4x2 pin header you will install in step 51, and the 3x2 headers you will install in step 52 have 

άǊŜǘŜƴǘƛǾŜέ Ǉƛƴǎ ǿƘƛŎƘ Ƙƻld them in place after they are inserted in the board until they have been 

soldered.  This helps make sure the header pins are aligned properly so they will mate properly with 

the female headers on the transmitter module.  However, it takes a bit of force to insert them.  The 

best way do insert these headers is to grasp the plastic base between the thumb and forefinger, align 

the short ends of the pins in the proper holes, and press the plastic base toward the PCB until it is 

firmly seated and level with respect to the PCB.  Check to make sure all the pins are vertical, not 

slanted.  Then you may turn the board over and solder the short ends of the pins to their pads. 
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Step 51:   Remove Bag 8 from the Parts Bag.  Remove the 4x2 header J10from Bag 8.  Install in the 

position shown above.   

 

Step 52:   Remove the five 3x2 headers, J6, J8, J9, J13, J14 from Bag 8.  Install in the position shown 

above.   


