Soldering presentation:

Safety: well ventilated area. Solder smoke is NOT vaporized lead.  It's your flux boiling away.  Wash your hands after touching solder or circuit boards.  Wash them well.  Wash them for longer than you normally would.

Always use a heavy, quality stand.  Balancing it on your desk is a sure recipe for disaster.

Mind the hot iron.  I had a cool scar for a while from pulling my hand away from my work area and pulling my arm across the barrel of a hot iron.  Be aware of where your iron is.

Solder flux can spatter.  I've never heard of anyone being blinded by flux but flux is an acid so treat it like one.

Don't use your mouth as a third hand.  This is no joke.  I worked with a guy named Jesus who would hold the solder in his teeth when he worked.  Please don't be like Jesus.

Equipment:

Essentials:

Hakko 936 $80

The only soldering iron you will ever need.  Buy now and cry once.  

not radio shack solder or iron

tips loosen up beyond usefulness due to heat cycles of differing metal.  This causes the heat not to transfer evenly or consistently.

NOT cold heat.  That is a worthless gimmick.  

leaded solder only (Kester): lead-free solder sounds nice from an RHOS perspective but is horrible to solder with.  It does not flow correctly and consistently gives you solder joints that have a “cold solder joint” appearance.  Cheap radio shack solder might get you by in a pinch but it's tough to make it pretty and DEFINITELY don't try it on surface mount.

Other essentials:

good diagonal cutters Xcelite makes the industry standard dykes(diagonal cutters) 

good work light.  (Ikea $8 desk lamp)

desoldering wick (chem-wik is my fave)

No-clean flux pen

fun tack

Optional goodies:

helping hands (with loupe)

tweezers mostly for surface mount

spray flux remover

Places to shop:

Vetco: expensive but nearby

Fry's: has the 936 for decent price

Technique:

Secure your work.  If you are using helping hands, ratchet down the nuts and make sure it's stable and not going to move when you hit your work with the iron.  My favorite alternative to helping hands is to use blue funtack.  Not sure how heatproof it is since I never really use it near the iron though anyways.  Just use a big blob to affix your work to your desk.  Never use funtack for anything else after you have soldered with it.  You will undoubtably have picked up some lead content in that funtack so you don't want the kids mistaking it for bubblegum.

CLEAN CLEAN CLEAN your tip.  (no, not that tip)

If your tip isn't clean, your solder-fu will suffer.  That is the single most important thing you can take away from this presentation.  I like the wet sponge method for cleaning my tip but there are a couple other cleaners available.  

Turn your solder station to about 700 degrees.

Use a flux pen to flux up the areas on the PCB that you will be working on.  Flux is an acid so treat it as such.  Flux can save you manual labor though because it cleans and etches the area that you intend to solder.  This is important to allow the solder to stick.  Your solder has flux in it your say?  Yeah, it has a microscopic bead in the core that evaporates into a puff of smoke when the hot tip of your iron hits it.  Yes I've soldered without fluxing everything with a pen but it's so much better with...

Heat one side of the leg of the component and the trace on the PCB.  Touch the solder to the other side of it.  Do NOT let the leg of the component move during the cooling process.  Pull the iron away and then the solder.  Make sure not to put too much or too little solder on the junction.  You never want the solder to appear as a blob or too appear thin and fragile.

Be careful NOT to overheat your component.  The shortest amount of time you can spend hitting the joint and making your connection is the best.  Overheating components can fry them.  If you have something especially sensitive, you can apply a clip-on heatsink to it while or are soldering or in the case of a through-hole IC, use a machined-pin socket and you won't have to worry about overheating the chip.

Overheating can also cause your PCB to delaminate and your trace to lift.  It's not the end of the word if this happens, I haven't lifted a lot of traces in my day but it pisses you off when you do and wastes extra time.

One final soldering tip is not to cut the excess component legs too short.  Always cut them above the solder.  If you cut into the solder, you could potentially cause a bad solder joint down the road.

Tinning wires – this is a pretty easy concept.  Just twist up the wire to the tightest point possibly and gloss over it quickly with the solder while being careful not to blob it up too much.

Desoldering:

 solder wick is your friend.  Press the wick against the blob of solder with the hot tip of the iron.  The solder should be wicked up and you may then be able to pull the chip or device you are trying to pull out.  If that fails the first time, a neat trick is to put more solder onto the joint again and then repeat the process.  This will hopefully cause the momentum and surface tension of the wicking action to work in your favor.

There are desoldering irons of various types and qualities available but the wick has always been my personal favorite.  If I were to move up to a more advanced tool, I would purchase a pro-grade desoldering station.  I would not bother with the iron at radio shack with the red bulb.  The problem with that iron is that many times it won't pull enough solder out of the joint and when you try to follow up with the wick, the wick and the solder cannot make contact because the solder is too deep in the joint.

Problems:

I can't solder this tiny wire to my huge chunk of metal -  Yeah, no shit.  There are several factors at work here but the main thing is that your (insert large metal object here) is acting as a heat sink so when you are trying to touch the solder to it, it's already too cold to even melt the solder.

My solder joint looks all dull and crappy – You probably moved it.  In many cases, you need to wick some solder off the top, add some fresh solder to the top and above all, hold it still while it's cooling.  If all your joints are looking crappy, you are probably using inferior (read lead free or radio shack) solder.

The solder is sticking to the component but not the circuit board – Are you making contact with the trace on the PCB?  You need to make sure you are applying heat to both the component leg and the trace.  Use some flux on the trace and make sure it's clean and not oxidized.

Help!  My trace has lifted – Don't sweat it, you probably applied too much heat to it or maybe it was weak in the first place.  When that happens, just take a razor blade or exacto and scrape some of the solder mask off of the trace.  You can then you a small piece of bare wire or solder wick to bridge the connection and make a repair.

Help! The solder bridged two legs of my component – Take a deep breath and whip out your solder wick.  Wick the excess solder off and try again.  Sometimes this happens when you don't hit the trace with flux.  Other times you are just working on tiny shit and your hand isn't steady enough.  

My solder wick isn't working – This could be for a couple reasons.  First off, maybe you didn't buy the one I told you to buy.  All solder and solder wick is NOT created equal so don't automatically expect them all to be good.  There is a way to remedy this though.  Use your flux pen and soak some flux into the wick before using it.  That can make the solder stick to it like no one's business.

My solder wick didn't suck all the solder out of the joint and now it's stuck – This happens.  Sometimes I'll just reef on the component a bit while I have the hot iron on it.  Other times, I'll glob more solder on there and try again.  Hopefully the surface tension will take hold.

Equipment for demo:

solder station

solder

wick

diagonal cutters

some small kit to assemble

scrap boards for desoldering

needle nose pliers

flux pen

spray flux remover

fun tack

crappy solder wick

crappy old radio shack irons

