Electrical schematics

Electrical schematics are the maps for designing, building, and troubleshooting circuits.
Learning how to read and understand schematics will be easy for beginners with recognizing
basic schematic symbols. Here are some of the standard and basic symbols for various
components for electrical schematics. Resistors are the fundamental components of electrical
schematics. They are usually represented by zig-zag lines with two terminals extending
outward. But you can also use the alternate rectangle symbol in the drawing. Capacitors have
different types that are in common use. It is a device that stores electrical energy and usually
has two terminals, which can be connected to the rest of the circuit. Inductors are usually
represented by a series of curved bumps or several loopy coils. It has two terminals with a
half-connected line representing the actuator. Switches with more than one throw can add more
landing spots for the actuator. They represent either the source is supplying direct current DC
or alternating current AC. Undoubtedly, there are many electrical schematic symbols not
mentioned on this list. But these above should be enough for a beginner in schematic reading.
Then we'll talk about how those symbols are connected on the schematics. Name: In addition to
the symbols, every component on electrical schematics has a unique name and value, which
further helps to identify what it represents. Component names are usually a combination of one
or two letters and sometimes a number. The message in the name determines the type of
component, every component's name on an electrical schematic should be unique. If you have
more than one resistor in an electrical schematic, then name them R1, R2, R3, and so on. Value:
Values can help define exactly what a component represents. For schematic components like
resistors, capacitors, and inductors, the value tells us how many ohms or farads they have. But
for integrated circuits, the value may be the name of the chip. Understanding the representation
of symbols and components is just the primary stage in reading electrical schematics. Next, you
need to identify how the symbols are connected and how to figure out their connections.
Junction is when a wire splits into two or more directions, and it creates a junction. But a
junction only means wires passing by but not connected. Nodes show that wires that are
crossing this junction are also connected. After you have learned about how to read and
understand an electrical schematic, now, you can find and use a powerful yet easy-to-use
schematics maker and make an electrical schematic to represent the phisical connections and
layout of an electric circuit. EdrawMax is an advanced all-in-one diagramming tool for creating
professional flowcharts, org charts, mind maps, network diagrams, UML diagrams, floor plans,
electrical diagrams, science illustrations, and more. Just try it, you will love it! How to Read
Electrical Schematics. Electrical Diagram How To. Diagram Symbols. Get Started! You Will Love
This Easy-To-Use Diagram Software EdrawMax is an advanced all-in-one diagramming tool for
creating professional flowcharts, org charts, mind maps, network diagrams, UML diagrams,
floor plans, electrical diagrams, science illustrations, and more. Track My Order. Frequently
Asked Questions. International Shipping Info. Send Email. Mon-Fri, 9am to 12pm and 1pm to
5pm U. Mountain Time:. Schematics are our map to designing, building, and troubleshooting
circuits. Understanding how to read and follow schematics is an important skill for any
electronics engineer. This tutorial should turn you into a fully literate schematic reader! We'll go
over all of the fundamental schematic symbols:. Then we'll talk about how those symbols are
connected on schematics to create a model of a circuit. We'll also go over a few tips and tricks
to watch out for. Schematic comprehension is a pretty basic electronics skill, but there are a few
things you should know before you read this tutorial. Check out these tutorials, if they sound
like gaps in your growing brain:. Are you ready for a barrage of circuit components? Here are
some of the standardized, basic schematic symbols for various components. The most
fundamental of circuit components and symbols! Resistors on a schematic are usually
represented by a few zig-zag lines, with two terminals extending outward. Schematics using
international symbols may instead use a featureless rectangle, instead of the squiggles.
Variable resistors and potentiometers each augment the standard resistor symbol with an
arrow. The variable resistor remains a two-terminal device, so the arrow is just laid diagonally
across the middle. A potentiometer is a three-terminal device, so the arrow becomes the third
terminal the wiper. There are two commonly used capacitor symbols. One symbol represents a
polarized usually electrolytic or tantalum capacitor, and the other is for non-polarized caps. In
each case there are two terminals, running perpendicularly into plates. The symbol with one
curved plate indicates that the capacitor is polarized. The curved plate usually represents the
cathode of the capacitor, which should be at a lower voltage than the positive, anode pin. A plus
sign should also be added to the positive pin of the polarized capacitor symbol. Inductors are
usually represented by either a series of curved bumps, or loopy coils. International symbols
may just define an inductor as a filled-in rectangle. Switches exist in many different forms.
Switches with multiple poles, usually have multiple, alike switches with a dotted line
intersecting the middle actuator. Just as there are many options out there for powering your

project , there are a wide variety of power source circuit symbols to help specify the power
source. Most of the time when working with electronics, you'll be using constant voltage
sources. We can use either of these two symbols to define whether the source is supplying
direct current DC or alternating current AC :. Batteries , whether they're those cylindrical,
alkaline AA's or rechargeable lithium-polymers , usually look like a pair of disproportionate,
parallel lines:. More pairs of lines usually indicates more series cells in the battery. Also, the
longer line is usually used to represent the positive terminal, while the shorter line connects to
the negative terminal. Sometimes -- on really busy schematics especially -- you can assign
special symbols to node voltages. You can connect devices to these one-terminal symbols, and
it'll be tied directly to 5V, 3. Positive voltage nodes are usually indicated by an arrow pointing
up, while ground nodes usually involve one to three flat lines or sometimes a down-pointing
arrow or triangle. Basic diodes are usually represented with a triangle pressed up against a line.
Diodes are also polarized , so each of the two terminals require distinguishing identifiers. The
positive, anode is the terminal running into the flat edge of the triangle. The negative, cathode
extends out of the line in the symbol think of it as a - sign. There are a all sorts of different types
of diodes , each of which has a special riff on the standard diode symbol. Light-emitting diodes
LEDs augment the diode symbol with a couple lines pointing away. Photodiodes , which
generate energy from light basically, tiny solar cells , flip the arrows around and point them
toward the diode. Other special types of diodes, like Schottky's or zeners, have their own
symbols, with slight variations on the bar part of the symbol. So for each of these types of
transistor, there are at least two ways to draw it. The collector C and emitter E pins are both
in-line with each other, but the emitter should always have an arrow on it. A mnemonic for
remembering which is which is "NPN: n ot p ointing i n. And again, there are two different
versions of the symbol, depending on whether you've got an n-channel or p-channel MOSFET.
Remember: "n is in" kind of the opposite of the NPN mnemonic. They may have more than two
inputs, but the shapes should remain the same well, maybe a bit bigger , and there should still
only be one output. Integrated circuits accomplish such unique tasks, and are so numerous,
that they don't really get a unique circuit symbol. Usually, an integrated circuit is represented by
a rectangle, with pins extending out of the sides. Each pin should be labeled with both a
number, and a function. As you can see, these components greatly vary in size and pin-counts.
Because ICs have such a generic circuit symbol, the names, values and labels become very
important. Each IC should have a value precisely identifying the name of the chip. Some of the
more common integrated circuits do get a unique circuit symbol. Often, there will be two op
amps built into one IC package requiring only one pin for power and one for ground, which is
why the one on the right only has three pins. Simple voltage regulators are usually
three-terminal components with input, output and ground or adjust pins. Crystals or resonators
are usually a critical part of microcontroller circuits. They help provide a clock signal. Crystal
symbols usually have two terminals, while resonators, which add two capacitors to the crystal,
usually have three terminals. Whether it's for providing power, or sending out information,
connectors are a requirement on most circuits. These symbols vary depending on what the
connector looks like, here's a sampling:. We'll lump these together, since they mostly all make
use of coils in some way. Transformers not the more-than-meets-the-eye kind usually involve
two coils, butted up against each other, with a couple lines separating them:. Speakers and
buzzers usually take a form similar to their real-life counterparts:. And motors generally involve
an encircled "M", sometimes with a bit more embellishment around the terminals:. Fuses and
PTCs -- devices which are generally used to limit large inrushes of current -- each have their
own unique symbol:. The PTC symbol is actually the generic symbol for a thermistor , a
temperature-dependent resistor notice the international resistor symbol in there? In general,
symbols should share a fair amount in common with the real-life components they model. In
addition to the symbol, each component on a schematic should have a unique name and value,
which further helps to identify it. One of the biggest keys to being schematic-literate is being
able to recognize which components are which. The component symbols tell half the story, but
each symbol should be paired with both a name and value to complete it. Values help define
exactly what a component is. For schematic components like resistors, capacitors, and
inductors the value tells us how many ohms, farads, or henries they have. For other
components, like integrated circuits, the value may just be the name of the chip. Crystals might
list their oscillating frequency as their value. Basically, the value of a schematic component
calls out its most important characteristic. Component names are usually a combination of one
or two letters and a number. The letter part of the name identifies the type of component -- R 's
for resistors, C 's for capacitors, U 's for integrated circuits, etc. Each component name on a
schematic should be unique; if you have multiple resistors in a circuit, for example, they should
be named R 1 , R 2 , R 3 , etc. Component names help us reference specific points in

schematics. The prefixes of names are pretty well standardized. For some components, like
resistors, the prefix is just the first letter of the component. Other name prefixes are not so
literal; inductors, for example, are L 's because current has already taken I [but it starts with a C
Here's a quick table of common components and their name prefixes:. Although theses are the
"standardized" names for component symbols, they're not universally followed. Use your best
judgment in diagnosing which part is which. The symbol should usually convey enough
information. Understanding which components are which on a schematic is more than half the
battle towards comprehending it. Now all that remains is identifying how all of the symbols are
connected together. Schematic nets tell you how components are wired together in a circuit.
Nets are represented as lines between component terminals. Sometimes but not always they're
a unique color, like the green lines in this schematic:. Wires can connect two terminals together,
or they can connect dozens. When a wire splits into two directions, it creates a junction. We
represent junctions on schematics with nodes , little dots placed at the intersection of the wires.
Nodes give us a way to say that "wires crossing this junction are connected". The absences of a
node at a junction means two separate wires are just passing by, not forming any sort of
connection. When designing schematics, it's usually good practice to avoid these
non-connected overlaps wherever possible, but sometimes it's unavoidable. Sometimes, to
make schematics more legible, we'll give a net a name and label it, rather than routing a wire all
over the schematic. Nets with the same name are assumed to be connected, even though there
isn't a visible wire connecting them. Names can either be written directly on top of the net, or
they can be "tags", hanging off the wire. Names and labels help keep schematics from getting
too chaotic imagine if all those nets were actually connected with wires. Nets are usually given
a name that specifically states the purpose of signals on that wire. Truly expansive schematics
should be split into functional blocks. There might be a section for power input and voltage
regulation, or a microcontroller section, or a section devoted to connectors. Try recognizing
which sections are which, and following the flow of circuit from input to output. Really good
schematic designers might even lay the circuit out like a book, inputs on the left side, outputs
on the right. If the drawer of a schematic is really nice like the engineer who designed this
schematic for the RedBoard , they may separate sections of a schematic into logical, labeled
blocks. Voltage nodes are single-terminal schematic components, which we can connect
component terminals to in order to assign them to a specific voltage level. These are a special
application of net names, meaning all terminals connected to a like-named voltage node are
connected together. Like-named voltage nodes -- like GND, 5V, and 3. The ground voltage node
is especially useful, because so many components need a connection to ground. If there's
something on a schematic that just doesn't make sense, try finding a datasheet for the most
important component. Usually the component doing the most work on a circuit is an integrated
circuit, like a microcontroller or sensor. These are usually the largest component, oft-located at
the center of the schematic. See our Engineering Essentials page for a full list of cornerstone
topics surrounding electrical engineering. Take me there! That's all there is to schematic
reading! Knowing component symbols, following nets, and identifying common labels.
Understanding how a schematic works opens up the whole world of electronics to you! Check
out some of these tutorial, to practice your new-found schematic knowledge:. Need Help?
Mountain Time: Shopping Cart 0 items. Product Menu. Today's Deals Forum Desktop Site. All
Categories. Development Single Board Comp. Contributors: jimblom. Overview Schematics are
our map to designing, building, and troubleshooting circuits. Schematic Symbols Part 1 Are you
ready for a barrage of circuit components? Resistors The most fundamental of circuit
components and symbols! Schematic Symbols Part 2 Diodes Basic diodes are usually
represented with a triangle pressed up against a line. Name Designators and Values One of the
biggest keys to being schematic-literate is being able to recognize which components are
which. Names and Values Values help define exactly what a component is. Reading Schematics
Understanding which components are which on a schematic is more than half the battle
towards comprehending it. Nets, Nodes and Labels Schematic nets tell you how components
are wired together in a circuit. Interested in learning more foundational topics? Resources and
Going Further That's all there is to schematic reading! Check out some of these tutorial, to
practice your new-found schematic knowledge: Voltage Dividers - This is one of the most basic,
fundamental circuits. Learn how to turn a big voltage into a smaller one, with just two resistors!
How to Use a Breadboard - Now that you know how to read schematics, why not make one!
Breadboards are a great way to make temporary, functional, prototype circuits. Working with
Wire - Or, skip the breadboard and jump straight into wiring stuff up. Knowing how to cut, strip,
and connect wire is an important electronics skill. Series and Parallel Circuits - Building circuits
in series or parallel requires a good understanding of schematics. Sewing with Conductive
Thread - If you don't want to work with wire, how about building an e-textiles circuit with

conductive thread? That's the beauty of schematics, the same schematic circuit can be built in
a number of different ways with a number of different mediums. Comments 3 View Paginated
Print. Your Account Log In Register. To read and interpret electrical diagrams and schematics,
the basic symbols and conventions used in the drawing must be understood. This article
concentrates on how electrical components are represented on diagrams and schematics. To
read and interpret electrical diagrams and schematics, the reader must first be well versed in
what the many symbols represent. This chapter discusses the common symbols used to depict
the many components in electrical systems. Once mastered, this knowledge should enable the
reader to successfully understand most electrical diagrams and schematics. The information
that follows provides details on the basic symbols used to represent components in electrical
transmission, switching, control, and protection diagrams and schematics. The basic symbols
for the various types of transformers are shown in Figure 1 A. Figure 1 B shows how the basic
symbol for the transformer is modified to represent specific types and transformer applications.
In addition to the transformer symbol itself, polarity marks are sometimes used to indicate
current flow in the circuit. This information can be used to determine the phase relationship
polarity between the input and output terminals of a transformer. The marks usually appear as
dots on a transformer symbol, as shown in Figure 2. On the primary side of the transformer the
dot indicates current in; on the secondary side the dot indicates current out. If at a given instant
the current is flowing into the transformer at the dotted end of the primary coil, it will be flowing
out of the transformer at the dotted end of the secondary coil. The current flow for a transformer
using the dot symbology is illustrated in Figure 2. Figure 3 shows the most common types of
switches and their symbols. Single pole and double pole switches are shown, but a switch may
have as many poles as it requires to perform its function. Figure 4 provides the common
symbols that are used to denote automatic switches and explains how the symbol indicates
switch status or actuation. Figure 5 depicts basic fuse and circuit breaker symbols for
single-phase applications. In addition to the graphic symbol, most drawings will also provide
the rating of the fuse next to the symbol. The rating is usually in amps. When fuses, breakers, or
switches are used in three-phase systems, the three-phase symbol combines the single-phase
symbol in triplicate as shown in Figure 6. Also shown is the symbol for a removable breaker ,
which is a standard breaker symbol placed between a set of chevrons. The chevrons represent
the point at which the breaker disconnects from the circuit when removed. Figure 7 shows the
common symbols for relays, contacts, connectors, lines, resistors, and other miscellaneous
electrical components. The symbols in Figure 8 are used to identify the larger components that
may be found in an electrical diagram or schematic. The detail used for these symbols will vary
when used in system diagrams. Usually the amount of detail will reflect the relative importance
of a component to the particular diagram. There are three ways to show electrical circuits. They
are wiring, schematic, and pictorial diagrams. The two most commonly used are the wiring
diagram and the schematic diagram. The pictorial diagram is usually not found in engineering
applications for the reasons shown in the following example. Figure 9 provides a simple
example of how a schematic diagram compares to a pictorial equivalent. As can be seen, the
pictorial version is not nearly as useful as the schematic, especially if you were trying to obtain
enough information to repair a circuit or determine how it operates. Figure 10 provides an
example of the relationship between a schematic diagram Figure 10A and a wiring diagram
Figure 10B for an air drying unit. A more complex example, the electrical circuit of an
automobile, is shown in wiring diagram format in Figure 11 and in schematic format in Figure
Notice that the wiring diagram Figure 11 , uses both pictorial representations and schematic
symbols. The schematic Figure 12 drops all pictorial representations and depicts the electrical
system only in symbols. When dealing with a large power distribution system, a special type of
schematic diagram called an electrical single line is used to show all or part of the system. This
type of diagram depicts the major power sources, breakers, loads, and protective devices,
thereby providing a useful overall view of the flow of power in a large electrical power
distribution system. On power distribution single lines, even if it is a 3-phase system , each load
is commonly represented by only a simple circle with a description of the load and its power
rating running power consumption. Unless otherwise stated, the common units are kilowatts
kW. Figure 13 shows a portion of an electrical distribution system at a nuclear power plant.
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runs on electricity? At first glance an electrical schematic may come across as a confusing
cluster of multicoloured lines and symbols of various shapes and sizes, which can be true,
however they are much more than that. Three-phase power distribution for a packaging line. An
electrical schematic is a logical representation of the physical connections and layout of an
electric circuit. A well documented schematic outlines the functionality of an electric circuit and
provides the basis for assembly and troubleshooting of a system. A schematic can contain few
or many symbols and connections and is normally read from left to right, top to bottom.
Symbols are quite literally the building blocks to any electrical schematic. Symbols are a
pictorial representation of the electrical component and usually display their respective
connection points. Marks and tags serve as an identifier to each electrical component on the
schematic. They usually begin with a few letters followed by their assigned order number.
Marks help operators distinguish between many of the same object. Attributes provide a
detailed description of an electronic component beside its symbol. The manufacturer and
reference part number are commonly displayed symbol attributes. Attribute information is
usually then populated on a Bill of Materials BOM or list of parts required to make the system.
Wires create connections and join components together, completing a circuit. The colour of a
wire is usually indicative of its purpose. For example, green wires in a schematic often indicate
the connection is going to ground. Components, wires and cables are assigned: labels, tags,
marks or numbers to assist in traceability and allow for systematic troubleshooting of the
design. A typical tagging scheme may include combinations of: device id, wire type, page
number, row number, wire size and order. A title block is the border and text of the drawing that
describes the project and cu
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rrent sheet. Common information displayed in a title block are: project name, company name,
job number, company logo, title, author, sheet number, approvals and page scale. Once you
know how to read an electrical schematic, the next step is to design your own. There always
exists the method of brute force drafting and then there are intelligent tools to bring your
designs to fruition quicker. The best part is all the built-in tools and library data can be fully
configured as necessary to adhere to industry and company standards. How to read and
understand an Electrical Schematic. Common electrical schematic symbols. Device tag of a
motor. Three phase wiring. Related Links. Contact Us. Posts related to 'How to read and
understand an Electrical Schematic'. DraftSight Enterprise Installation Guide. Joseph Lyon
Joseph is on a twelve month internship with Javelin Technologies and studies mechanical
engineering with a mechatronics specialization at Ryerson University. Find a Training Course.

