[LD1BKIT ASSEMBLY INSTRIOINS REELIGERAR{okEE

IMPORTANT: Please read the instructions! Do not attempt to assemble yourWwithout 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. LYou 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 gringe 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 pestyle soldering iron with the finest@a A 6 £ S { A LI® 52
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 oisgawhich 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. |use Amtech L-B300 solder paste, and have been very pleased with it.
7. If you are using wire solderpy 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 nibtmee
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
GKAOK A& AYGSYRSR T2NJ St SOUNRYAO dzaSo 52 y2i
home-A YLINE dSYSy G ai2NB o0So3adr 1 2YS 5SRO [26SQa

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
garageshoppe.com.

13. Follow the assembly sequence which follows. If you have never worked with suntacg
parts kefore, you will gain experience installing the larger, eatenandle 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 padsd 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 comeitwillbey F N] SR o6dzi y2d (GKS AYRA@GARdz £ LI} Nliao®
It is best to only work with one value at a time.

Recommended Tools:
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L

MagnifiercC2 NJ 6 K24S 6K2 6SI N SeS3ftl &aaSenEyelloupgbO2YYSYyY
Harbor Freightt 22 f & AGSY dnocn®d LGQa Y& FlI@2NAGSO® L
Harbor Freight item 38896.
2. (optional) A vacuum pick for handling surfao®unt parts. Instructions for making a leswst

vacuum pick may be found at garagleoppe.com
3. Tweezers:a LA SOS ¢ 6SSTSNJ {SGéX 1 ND2NJ CNBAIKG AGSY
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 sudanount 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. | have a Portasol P2KC kit, which came with the hot air tip.
Unfortunately, replacementhdt A NJ G ALJA F2NJ dKAa (22f R2y Qi asSSy
better (possibly more expensive) choice might be the Weller WSTAG6 Pyropen Junior. Either tool
will work well as a soldering iron or as a tait tool.

Soldering Surfacé/ount Parts: On a production line, solder paste (tiny beads of solder suspended in a

G O01e& 2NHIAYAO FtdzEO A& &aGSyOAt SR 2yda2 Fff LI R& |
their pads, usually by an automatic piakd-place machine. After all surfaenount 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 secods 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 assembéing RCBs on an automated production lieau

gAftt y20A0S GKFG Yz2ald 2Nttt 2F GKS LI RaA 2y @&2dzNJ
because solder paste was applied to the board using the same stencil we use for assembled units, so

each ofthe surfaceY 2 dzy' i LJ- Ra | £t NBIF R& Kl a4 G(GKS daO2NNBOGE¢ | Y2dz
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 kait tip), then gace the component on the pads. Be sure

G2 YStd GKS az2ftRSNI 2y Ittt 2F GKIFdG O02YLRySydQa LI R
carefully and gently with tweezers to make sure the solder reflows. Then allow the area to cool until the

solde 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 pasteise a sginge 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 raher use wire solder, use the smallaiameter 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 beatof 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 Passas 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

G2 I O2NNBalLRyRAYy3d aLI RéE 2y ( éSwotkihgwitharedlKS LI a3 A 3S
RSAONAOSR o6& | LI O11F3IS aAai S O2RS 2F anynpés 6KAOK
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, bonhce they are removed from the tape in which they are shipped they

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

¢CKS LI aair@dsS 02YLRySyidia NS 3ASySNrtte SFAASNI G2 az
will allow you to gain experiee 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 saeed

GKSNBE gAaff 0SS tSaa OKFIyOS 2F 3ISGaGAy3 LI NI QI fdzSa
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 theSurfaceMount Semiconductors:The ICs and other surfaceount semiconductors are

shipped in the ESD protective Semiconductor Box, which is padded with conductive foam. When the
semiconductors are called for, place the Semiconductor Bokemvbrk 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 EGE41B diodes D1 and Bhould be handled with tweezers because of their cylindrical shape.

Preparation: Placethe kit box on your work surface, which shdle 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 aluminuenclosurein a pink ESIprotective bubblewrap 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 ESBEprotective semiconductor box (do not open yet)

Open the aluminum enclosure lbbgmoving 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 adhesivebacked feet. Put these aside for later use. Doreatove 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 scbeag and adhesivbacked 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 notremove any parts from the box yet):

1 75 MHz crystal oscillator

2 MMBT3904 NPN transistors (S8 package)

5 FST3126 quad bus switch ICS (8@I@ackage)

2 AD9834CRUZ DDS ICs (@B#ackage)

2 TLC6241 dual operational amplifier ICS (8Qi&ckage)

Reclose the semiconductor box, and getside 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 plasti&tsgestrip of

tape is marked witla 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 1.5uF (Red)

2 220 pF (Green)

1 47 pF (Blue)

7 10 nF (.01 uF) (Brown)

1 6800 pF (Yellow)

2 3900 pF (Orange)

Bag2: (Ceramic Capacitors)

1 2700 - (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)

Bag3: (Ceramic Capacitors)

2 270pF (Red)
1 82 pF (Orange
4 1800 pF (Purple
2 47 nF(.047 uF) (Blue
4 10uF (Green)
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Bag4 (Resistors)

7 1.0 k Ohm (1001) (Purple)

4 24 Ohm (Red)

4 n hKY O0GKI 0QiGre¢Mm)IKGE T SNRO
5 10 Ohm (10R0) (Orange)

4 100 Ohm (Blue)

4 604 Ohm (Brown)

Bag5 (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 2.7uH (Brown)

Bag6 (Inductors)

3 680 nH (Purple)
2 330 nH (Red)
1 1.0 uH (Green)
1 39 uH (Blug
2 18uH (Yellow
1 27 uH (Orange

Bag7 (Miscellaneous)
1 RF Transformer
EGL 41B Diodes
Relay
odp YY aadiSNB2¢ 2k 07 a
SMA femalegck
Red rightangle LED
Green rightangle LED
Pushbutton switch

P PR R WERDN

Lazy Dog Engineering LLC Page6



[LDABKIT ASSEMBLY INSTRIODNS REEJIETAR{o) kS

Bag8 (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 tmbgaia replacements
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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&100 nF (.00LF) ceramic capacitar€3, C5, C6, C7, C8, C10, C11, C12,
C19, C26, C27, C40, C41, C43, C46, C47 535058, C55, C56, C57, C58, C59, C64/1ix8all in the
indicated positions, as followsCarefully peel the plastic tape covering the capasitoym the paperor
plastictape, and remove the capacitors from the taj¢o a cup or bowl The .001 uEapacitors should
be the only items in the cup or bowlUsing tweezers or a vacuum pick with a SMALLUrgball in the
locations indicated abovene at a time and solder to the pads usinbichever techniqueyou prefer

In each of the following step 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.
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Step 2: Remove the red tape containing a sin@l& uF ceramic capacit¢Cl) from Bag 1 Installin the
indicated position
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-Defined Receiver
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LD-1B Software-Defined Receiver

Step 3: Remove the green tap@20pFceramic capacitors @1CL5) from Bag 1. Install inthe
indicated positions.
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Step 4: Remove the blue tapelf pF COG ceramic capaci@i from Bag 1. Install in positiorshown
above
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Step 5: Remove the brown tapelQ000pF ceramic capaciteiCl7, C18, C20, C2from Bag 1 Install in

indicated positios.
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Step 6: Remove the yellow tapes800pF COG ceramic capacit@2rfrom Bag 1 Install inthe
indicatedposition.
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Step 7: Remove the orange tap8900pF COGeramic capacit@3, C23from Bag 1 Install in

indicated positios.
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Step 8: Discard Bag 1, and remove Bag 2 from the parts bag. Open Bag 2, and remove the red tape
(2700 pF COG ceramicpzitor C25:

Lazy Dog Engineering

Install in indicated position.
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Step 9: Remove the green tapQ00pF COG ceramic capacia?8, C29from Bag 2 Install in

indicated positios.
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Step 10: Remove the blue tapelb00pF COG ceramic capacit@dfrom Bag 2 Install inthe postion

shown
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Step 11: Remove the orange tapkenF (1000 pF) COG ceramic capaci@@$, C3pfrom Bag 2 Install
in indicated positions.
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Step 12: Remove the yellow tapesB0 pF COG ceramic capaci@@83 from Bag 2 Ingall inindicated
position
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Step 13: Remove the brown tapetf0 pFCOCGceramic capacit@C34, C35% from Bag 2 Install in

indicated positios.
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Step 14 Remove the purple tapel 80 pF COGeramiccapacitor G6) 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 2aiiegF COG ceramic capacitors C37,
C38 from Bag 3 Install in indicated positions.
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Step 16: Remove the orange tap82 pF COG ceramcapacitor C30from Bag 3 Install in indicated
position.
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Step 7: Remove the purple tapel 800pF COG ceramic capacitors C44, C45, C43fioddBag 3
Install in indicated positions.
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Step B: Remove the blue tapetf000 pF ceramicapacitors C51, Ch#om Bag 3 Install in indicated

positions.
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Step ©: Remove thegreentape (L0 U- ceramic capacitoiG4, C9C13, C42) from Bag 3: Install in
indicated positions. Bag 3 should be empty, so discard it.

Resistors:Surfacemount resistors are normally marked on the top side with a thieefour-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, d&ans 180 Ohms (18 followed by 1 zero), 183

YSFya myInnn hKYao {YFLff @IftdzSa KIFI@®S I RSOAYIFf LI
10.0 ohms.

Fourdigit codes are similar. The fourth digit is the number of zeros appended to the firstdiyies
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Step20: Remove Bag 4 from the Parts Bag. Remove the purple tape (1000 Ohm resistdted
amnnmé RNR2ZQRBNRAERS56RR1Y from Bag 4 Install in indicated positions.
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Step 2: Remove the orange tapd@ Ohm resistors Y I NJ 1DRE, BR6, R14, R15, R18, R1®m
Bag 4 Install in indicated positisn
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Step22: Remove the blue tapelQ0 Ohm resistorsY | NJ SR 2 Bv @ VA, R9) R12R20) from
Bag 4 Insall in indicated positios
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Step23: Remove the brown tapes04 Ohm resistors’ | NJ 94, R8dR10, R1, R13 from Bag 4
Install in indicated position Bag 4 should be empty, so discard it.
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Step24: Remove Bag 5 from the Parts Bag. Rentbgeed tape 150 nH inductors L1, L &om Bag 5
Install in indicated positions.
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Step 5. Remove the blue tapesB00 nH inductors L10, L1ffom Bag 5 Install in indicated positions.
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_D-‘ B Software-Defined Receiver

Step26: Remove the green tapd@ uH inductor L1)1from Bagb: Install in indicated position.
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Step Z: Remove the yellow tape8000 nH inductors L13, LIfsom Bag 5 Install in indicated

positions.
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Step28: Remove the orange tap®&600 nH inductorL14) from Bag 5 Install in indicated positions
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Step29: Remove the purple bag.800 nH inductors L16, L18, L 2®m Bag 5 Install in indicated

positions.
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Step 3: Remove the brown tape2700 nH inductor L)#rom Bag 5 Install in indicated positionBag
5 should be empty, so discard it.
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Step 3: Remove Bag 6 from the Parts Bag. Remove the purple &3fenH inductors L19, L21,)L2
from Bag 6 Install in indicated positions.

L A o H
[ B EED, % _
Cn[j = E.‘.’-.f nun::n E:ju"" D.,;: ey O..
s o o - —3 T B o

Sl CREERETREETE ' a:} ﬂ::’]“ [:j“ @ E—

I i
| e e o e . BT
[

e o =DU=D==DD=D==DD=D= = =- R " bareo

Step32: Remove the red tape3B0 nH inductors L2224) from Bag 6 Install in indicated positions.
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Step 33: Remove the green tapd. Q00 nH inductor L23¥rom Bag 6 Install in indicated position.
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LD-1B Software-Defined Receiver

Step34: Remove the blue tape3@ uH nH inductor Drom Bag 6 Install in indicated positions.
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Step35: Remove the yellow tapel8 uH inductors I, L9) from Bag 6 Install in indicated positions.
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LD-1B Software-Defined Receiver

Step B: Remove the orange tap@T uH inductor LBfrom Bag 6 Install in indicated positioiBag 6
should be empty, so discard it.
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Step37: Carefully open the semiconductor box. Remove®BeMHzcrystal oscillator Xand install it in

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

oriented to the UPPEEEFR.
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Step 38: One at a time, remove theTC 6241 dual operational ampliéilandU2from the
semiconductor box and install them in the positions shown aboBe careful to orient1 andUu2
correctly. Theedge of thepackagewith the slight bevel (visible from either end of the package) is the
side with Pins &, 4. That edge shoulbe to the left.
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Step39: 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 LTC624dF O I 3Sa @ ¢tKS 0S@St SR SRI®wnE 2Tl yRBRX
the beveled edge of U6 should be to the right, as shown above.
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Step40: One at a time, remove thAD9834CRUZ DDS ICs, U9 andftdh®the semiconductor box and
install them as shwn above. Be sure to orient them correctlfhe small dot on the top of each
package, nearone cornér,l NJ & G KS f 2 OAlsd, brd ¢f the &gesXf tfie packageis
0SPSEt SR tA1S G4KS [¢/cunm LI O] I Idatshouldtb&tSthed SGSt SR
right, as shown above Install in indicated positions.

Step4l: 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, cleemtbefore proceeding to step 33.
One technique that works well is to use a small-aipttool to heat the solder bridge. While applying
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heat, CAREFULLY use a very smatitXknife to scrape the molten solder from between the paBs.
very careful noto overheat the board. After clearing all solder bridges, proceed to 44ep
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Step42: One at a time, remove thBIMBT 3904 NPN transistors Q1 and @@m the semiconductor
box and install in the positions shown aboV¥éese are the surfaemount version of the popular
2N3904. The package is called an-83®TSmall Outline Transistor). Install in the indicated positions,

with the pins aligned with their pads. The Proper orientation should be obvious.
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Step43: Ore at a time remove the tw&GL41B rectifier diod®1 and D4rom the semiconductor box
and install them in the positions showithe cathode end is marked with two colored stripes. Be sure

the striped end of D1 is to the left, and the striped end of ®4 i dzLJ¢ X
semiconductor box should be empty and may be discarded.
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Step 4: 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 ddbprof 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.
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Step 6. RemoveAntenna Relay Kftom Bag 7 Install in the indiated 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
packaye 180 degrees.
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LD-1B Software-Defined Receiver

Step 4. Removethethre® ®p Y'Y & & (i S NI Frém Bag TahdaistaWmitle pa¥itichs Wm H
shown above, making sugdl pins are firmly seated in their respective holes
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Step 4: Remove theSMA Antenna Jack, fidm Bag 7and install as shown aboveMake 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 tnake sure the connector is still firmly seated on the board. If itis 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 becoide €Heck the seating

again, and if it is correct solder the other 4 pins.
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Step48: 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 seatéteoPCB 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 stid. Check the seating again, and if it is correct solder the second pin.
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Step49: Remove the Green LED D2 from Bag 7.
LED is oriented to the right. Make sure the LED package is firmly seated B&B and that it is level
before soldering ONE pin. Check the alignment and seating of the LED.
remelt the solder and reseat the LED. Remove the soldering iron while holding the LED in place until the

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

Lazy Dog Engineering LLC
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If it is not seated properly,
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Step ®: 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 ONEJbieck 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 stepsl - 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 gkigse 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 stefi, and the 3x2 headers you will install in stej2 Bave
GNBGSy A DS éldthdnyhdplace &itkr Ehky afé thserted 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 fotoensert 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 repect 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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Step51: Remove Bag 8 from the Parts Bag. Rentbgdx2 header JX@om Bag 8 Instal in the
position shown above.

Step 2: Remove the fiv8x2 headers, J6, J8, J9, J13fidm Bag 8 Install in the position shown
above.
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