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Create Power Supply PCB Layout

1. PCB Layout

Though, Breadboards are an easy option for many embedded system projects where
we need to assemble a lot of components together, however they aren’t very reliable
Hence, the best way to make any project more robust or durable is to get it made
into printed circuit board (PCB). The PCB layout is probably one of the most exciting
and rewarding parts of PCB design as the performance of the circuit depends greatly
on how it is laid out on the PCB. Before going for PCB layout i.e., transforming the
schematic into a physical board layout, there are some points you all should keep in

our mind.Such as :

a) Component orientation :
While placing components on the board, you should make sure that similar
components such as a set of resistors or LEDs should always face the same
direction as this will make your board much easier to install, test, and
inspect by your manufacturer.
b) Placing of Components :
You should always make sure to place smaller components in front of larger
ones for a reliable soldering process. Because if you place taller
components in  front of smaller ones then the taller ones will block the smaller ones,
then chances are there that you will get a board back with poorly connected
solder joints.
c) Routing:
Many beginner designers make the mistake of placing the components too close
to each other on the board so that there is no space left for routing. Hence, when
placing components, you should always be careful to leave enough space

between parts to make the routing process easy.

2. PCB Layout Process
Converting the Schematic into a PCB Layout



The first step of PCB Layout process is to draw a schematic of your desired circuit.
This schematic will serve as a blueprint for laying out the traces and placing the

components on the PCB.
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In addition to this, the PCB editing software can import all of the components,
footprints, and wires into the PCB file, which will later make the design process much
more easier. There are many PCB Design Software available now a days. Some of
them are proprietary and paid while some are available for free with some restrictions.
Depending on the requirement of the user and the project, one must select the
software. Now, you can start by drawing your schematic diagram into the software
you have chosen. It is always best practice to place all of your schematic symbols on

the canvas before drawing any wires.

In most of the design software, you can find a lot of schematic symbols in
“Libraries”. Though most of the common symbols are available in the library, you can
also create your own symbol and keep it in “User Generated Libraries” . Each
schematic symbol has its own PCB footprint which define the component’s physical

dimensions and placement of the copper pads or through holes.



The footprint of any schematic symbol can also be changed if you are using a
different size or style. After placing all of your symbols on the schematic and
assigning footprints to each symbol, you can start drawing the wires. After all the
wiring is done, label the symbols. These labels will be transferred over to the PCB
layout and eventually be printed o the finished PCB. Each symbol has a name (R1,
R2, C1, C2 etc.) and value ((10 pyF, 100 Q, etc.) that can be edited by clicking on the

label. The next step is to place and rotate the components on the board space

3. Placing and Rotating Your Components

In this step you need to drag and drop the components to the spots where you want
them to be. To do this, identify the part of the circuit and divide the circuit into
sections according to function, such as power supply, audio input, audio output and
all. To make your PCB ook clean, place all components with the same function
next to each other, like resistors for example. You should also make sure to leave
some extra space between components, especially capacitors since the size may
vary. Leaving some extra space also makes the soldering a lot easier, specially in
case of SMD components. The different sections of your circuit should be arranged
so the path of the electrical current is as linear as possible. The signals in your circuit
should flow in a direct path from one section to another, which will keep the traces
shorter. To ensure that each section gets an equal supply voltage, each section of
the circuit should be supplied power with separate traces of equal length. This is
called a star configuration . If sections are connected in a daisy-chain configuration,
the current drawn from the sections closer to the supply will create a voltage drop

and result in lower voltages at sections further from the supply

4. Resizing Your PCB Shape

After getting all your components placed properly on the PCB, now it’s time to
decide the shape of the PCB. PCB can be of any shape, such as triangular,
rectangular, square or other interesting shapes. Most PCBs are designed to be as
small as possible, but that’s not necessary if your application doesn’t require it. The
dimensions of the PCB plays an important role if you plan on putting the PCB into an
enclosure. In such cases you will need to know the enclosure’s dimensions before
laying out the PCB so that everything fits inside. The components you use will also
have an effect on the size of the finished PCB. For example, surface mounted

components are small in size, so you will be able to make the PCB smaller. Where as,
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through hole components are larger, so the PCB will be larger but they are often

easier to find and easier to solder as compared to surface mounted components

5. User Interfaces

The location of components on the PCB also plays an important role in PCB layout.
For example, power connections, potentiometers, LEDs, and audio jacks in your
finished project will affect your PCB layout. Actually it all depends on your desired
application. For example, whether you need an LED near a power switch to indicate
that it is on? Or do you need to put a volume potentiometer next to a gain
potentiometer? For the best user experience you might have to make some
compromises and design the rest of your PCB around the locations of these

components.

6. PCB Layers
It is very difficult to design larger circuits on a single layer PCB as it is hard to route
the traces without intersecting one another. In such cases, PCBs having two copper

layers with traces route on both sides of the PCB are used.

Sing’ e Layer PCB / Solder Mask

<4~ Copper Layer

Double Layer PCB

Top Layer

Bottom Layer

The traces on one layer can be connected to the other layer with a via. A via is a
copper plated hole in the PCB that electrically connects the top layer to the bottom

layer. You can also connect top and bottom traces at a component’s through hole.



6. Ground Layers

Some double layer PCBs have a ground layer, and the entire bottom layer is covered
with a copper plane connected to the ground. The positive traces are routed on top
and connections to ground are made with through holes or vias. As the large area of
copper act as a shield against electromagnetic fields, hence the ground layers are
good for circuits that are prone to interference. They also help dissipate the heat

generated by the components

7. Layer Thickness

Copper weight is the term used by the manufacturers to describe the layer thickness,
and itis measured in ounces. The thickness of a layer affects the amount of current
flow through the circuit without damaging the traces. Trace width is also another

factor that affects how much current can safely flow through the circuit.

8. PCB Traces

Most of the copper traces on the PCB are bent at 45° angle. One reason for this is
that as compared to 90° angles, 45° angles shorten the electrical path between the
components. Another reason is that high speed logic signals can get reflected off the

back of the angle, causing interference.

9. Trace Width

The width of your traces also affect the amount of current that can flow through the
circuit without damaging it. The proximity of traces to components and adjacent
traces will also determine the trace width . While designing a small PCB with lots of
traces and components, you might need to make the traces narrow for everything to
fit.



JOBSHEET 13
Lakukan pembuatan Skema Power Suply sederhana seperti pada

gambar di bawah ini menggunakan software simulator dan

jelaskan tahapan dan hasil simulasinya
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