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Tools

e Measurement Tools

Multimeter

Oscilloscopes
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Tools

e Construction Tools
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Soldering

e Soldering is very easy to do well, and very easy to
do badly. The basic skills are simple to learn.
Becoming a wizard with the soldering iron is not
hard to achieve.

e Solder is a metal alloy with a relatively low
melting point. It is used to bond components to
circuit boards and forms a conductive join. Solder
is available as either strand solder (like a spool of
wire) or solder paste (out of a syringe). There are
two basic categories of soldering tool: the
standard soldering iron and the rework station.



Safety First

* The most important thing to note about
solder is that it contains lead. Therefore, all
soldering should be done in a well-ventilated
work area, and avoid breathing the fumes!
After soldering, wash your hands, especially
before eating!

* Solder can splatter, so always wear protective
eyewear and clothes.



Soldering

AR Rework Station
Soldering Station

Soldering Station Complete Set
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Soldering

How to Solder?

— The key to soldering well is to control the heat and the
amount of solder that flows onto component pins.

— Too much heat can damage a component (especially
sensitive integrated circuits) and can overheat the solder
as well.

— Read the datasheets to determine the maximum
temperature (and duration) that the components can
take and ensure that your soldering does not exceed this.

— Variable-temperature irons allow you to set the
temperature, thereby avoiding overheating.

— The tip of your soldering iron should be thin, allowing you
to do fine work. An old-style iron with a large, bulky tip
(intended for electrical work) is not appropriate for
soldering electronics.



Soldering

e There should be enough solder to make a
good contact, but not so much that it bulges
up or, worse, shorts a neighboring pin.

e

Mot enough Too much Just right
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Soldering

Common mistakes

— when soldering are to heat the component pin
for several seconds before applying solder
(causing the component to become too hot) or to
apply the solder directly to the iron and then dab
the molten solder onto the pin.



Soldering

e Soldering surface-mount components requires a
different procedure. If you're using a rework station,
you will need to use solder paste. This is sold in a
large syringe. Solder paste dries out easily inside the

syringe, so ensure that you seal the end when it is not
In use.

Solder poste j
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Soldering

e Surface-mount chips can also be soldered using a
standard iron, although it's not recommended for
really finely spaced chip pins. Unlike the technique
with the rework station, solder paste is applied after
the chip is in place.
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Soldering

e Solder is a metal alloy and incorporates a flux to assist
flow. When heating the solder, it is common for the
flux to separate and flow out onto the surrounding
PCB, leaving a thin brown residue. Excess flux can be
removed using special solvents, available from most
electronics hobby stores and suppliers. Flux removers
can be nasty stuff, so keep them away from skin and
plastics and use them in a well-ventilated work area.
Flux residue is removed for cosmetic reasons only,
making your circuit boards look more professional for
your customers. However, as it is for appearances only,
and since flux solvents are not good for either you or
the environment, if you can avoid using them, please
do so.



Quick Construction

Breadboarding

e Breadboards are plastic blocks with arrays of electrically
connected holes. They are designed to hold DIP (Dual Inline
Package) integrated circuits and discrete components. The
term "breadboard" dates back to the olden days when
valve radios were constructed on a base of solid wood (a
cutting board for bread). The term has stuck, and the
modern breadboard can still be found in electronics
hobbyist stores, and even the occasional university
teaching lab.




Printed-Circuit Boards

* Printed-circuit boards (PCBs) are epoxy-bonded fiberglass
sheets plated with copper. The copper plating is etched
away, leaving tracks (traces) that form the interconnections
of the circuit. PCBs are very reliable and are the only
realistic option if you intend to produce more than one
system. It is possible to etch your own PCBs, but
commercial PCB production isn't that expensive, and it is
worth the cost to get professionally produced boards.

Engr. Joseph Ronald Canedo's Notes 31



Printed-Circuit Boards
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Surface-mount pad with track Multilayer pad with track

Correct PCB Lay-out

Wrong PCB Lay-out



Printed-Circuit Boards
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Building It

e Once the PCB has been fabricated and checked
carefully to ensure that all pads and tracks are
intact and properly etched, do the construction
one step at a time and check everything as you
go. Using a multimeter, do a continuity test
between the ground pads and the ground pin on
the power connector.

— Powering Up for the First Time
— Add in the Processor
— Some Thoughts on Debugging



JTAG

e A JTAG (Joint Test Action Group) port provides access
to the internals of the processor and, through it, the
rest of the computer system. JTAG is defined under
IEEE standard 1149.13-1993 Standard Test Access Port
and Boundary Scan Architecture.

e [t is sometimes also known as a Test Access Port, or
TAP. Commercially available test suites use JTAG to
provide in-circuit debug capability.

e The adventurous among you can also drive JTAG
"manually,” using the information in the
aforementioned document.
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