Serial wiring diagram

Two-terminal components and Electrical networks can be connected in series or parallel. The
resulting electrical network will have two terminals, and itself can participate in a series or
parallel topology. Whether a two-terminal "object" is an electrical component e. Components
connected in series are connected along a single "electrical path", and each component has the
same current through it, equal to the current through the network. The voltage across the
network is equal to the sum of the voltages across each component. Components connected in
parallel are connected along multiple paths, and each component has the same voltage across
it, equal to the voltage across the network. The current through the network is equal to the sum
of the currents through each component. The two preceding statements are equivalent, except
for exchanging the role of voltage and current. A circuit composed solely of components
connected in series is known as a series circuit ; likewise, one connected completely in parallel
is known as a parallel circuit. Many circuits can be analyzed as combination of series and
parallel circuits, along with other configurations. In a series circuit, the current that flows
through each of the components is the same, and the voltage across the circuit is the sum of
the individual voltage drops across each component. Consider a very simple circuit consisting
of four light bulbs and a volt automotive battery. If a wire joins the battery to one bulb, to the
next bulb, to the next bulb, to the next bulb, then back to the battery in one continuous loop, the
bulbs are said to be in series. If each bulb is wired to the battery in a separate loop, the bulbs
are said to be in parallel. If the four light bulbs are connected in series, the same current flows
through all of them and the voltage drop is 3-volts across each bulb, which may not be
sufficient to make them glow. If the light bulbs are connected in parallel, the currents through
the light bulbs combine to form the current in the battery, while the voltage drop is volts across
each bulb and they all glow. In a series circuit, every device must function for the circuit to be
complete. If one bulb burns out in a series circuit, the entire circuit is broken. In parallel circuits,
each light bulb has its own circuit, so all but one light could be burned out, and the last one will
still function. Series circuits are sometimes referred to as current -coupled or daisy chain
-coupled. The current in a series circuit goes through every component in the circuit. Therefore,
all of the components in a series connection carry the same current. A series circuit has only
one path in which its current can flow. Opening or breaking a series circuit at any point causes
the entire circuit to "open" or stop operating. For example, if even one of the light bulbs in an
older-style string of Christmas tree lights burns out or is removed, the entire string becomes
inoperable until the bulb is replaced. In a series circuit, the voltage is the sum of the voltage
drops of the individual components resistance units. The total resistance of two or more
resistors connected in series is equal to the sum of their individual resistances:. Here, the
subscript s in R s denotes "series", and R s denotes resistance in a series. Electrical
conductance presents a reciprocal quantity to resistance. Total conductance of a series circuits
of pure resistances, therefore, can be calculated from the following expression:. Inductors
follow the same law, in that the total inductance of non-coupled inductors in series is equal to
the sum of their individual inductances:. However, in some situations, it is difficult to prevent
adjacent inductors from influencing each other, as the magnetic field of one device coupled
with the windings of its neighbors. This influence is defined by the mutual inductance M. For
example, if two inductors are in series, there are two possible equivalent inductances
depending on how the magnetic fields of both inductors influence each other. When there are
more than two inductors, the mutual inductance between each of them and the way the coils
influence each other complicates the calculation. For a larger number of coils the total
combined inductance is given by the sum of all mutual inductances between the various coils
including the mutual inductance of each given coil with itself, which we term self-inductance or
simply inductance. The first three terms represent the sum of the self-inductances of the
various coils. The formula is easily extended to any number of series coils with mutual
coupling. The method can be used to find the self-inductance of large coils of wire of any
cross-sectional shape by computing the sum of the mutual inductance of each turn of wire in
the coil with every other turn since in such a coil all turns are in series. Capacitors follow the
same law using the reciprocals. The total capacitance of capacitors in series is equal to the
reciprocal of the sum of the reciprocals of their individual capacitances:. Two or more switches
in series form a logical AND ; the circuit only carries current if all switches are closed. See AND
gate. A battery is a collection of electrochemical cells. If the cells are connected in series, the
voltage of the battery will be the sum of the cell voltages. For example, a 12 volt car battery
contains six 2-volt cells connected in series. Some vehicles, such as trucks, have two 12 volt
batteries in series to feed the volt system. If two or more components are connected in parallel,
they have the same difference of potential voltage across their ends. The potential differences
across the components are the same in magnitude, and they also have identical polarities. The
same voltage is applied to all circuit components connected in parallel. The total current is the

sum of the currents through the individual components, in accordance with Kirchhoff's current
law. The current in each individual resistor is found by Ohm's law. Factoring out the voltage
gives. Total resistance will always be less than the value of the smallest resistance:. The
components divide the current according to their reciprocal resistances, so, in the case of two
resistors,. An old term for devices connected in parallel is multiple , such as multiple
connections for arc lamps. The relations for total conductance and resistance stand in a
complementary relationship: the expression for a series connection of resistances is the same
as for parallel connection of conductances, and vice versa. Inductors follow the same law, in
that the total inductance of non-coupled inductors in parallel is equal to the reciprocal of the
sum of the reciprocals of their individual inductances:. If the inductors are situated in each
other's magnetic fields, this approach is invalid due to mutual inductance. If the mutual
inductance between two coils in parallel is M, the equivalent inductor is:. For two equal tightly
coupled coils the total inductance is close to that of every single coil. If the polarity of one coil
is reversed so that M is negative, then the parallel inductance is nearly zero or the combination
is almost non-inductive. It is assumed in the "tightly coupled" case M is very nearly equal to L.
However, if the inductances are not equal and the coils are tightly coupled there can be near
short circuit conditions and high circulating currents for both positive and negative values of M,
which can cause problems. More than three inductors become more complex and the mutual
inductance of each inductor on each other inductor and their influence on each other must be
considered. The total capacitance of capacitors in parallel is equal to the sum of their individual
capacitances:. The working voltage of a parallel combination of capacitors is always limited by
the smallest working voltage of an individual capacitor. Two or more switches in parallel form a
logical OR ; the circuit carries current if at least one switch is closed. See OR gate. If the cells of
a battery are connected in parallel, the battery voltage will be the same as the cell voltage, but
the current supplied by each cell will be a fraction of the total current. For example, if a battery
comprises four identical cells connected in parallel and delivers a current of 1 ampere , the
current supplied by each cell will be 0. If the cells are not identical, cells with higher voltages
will attempt to charge those with lower ones, potentially damaging them. Parallel-connected
batteries were widely used to power the valve filaments in portable radios. Lithium-ion
rechargeable batteries particularly laptop batteries are often connected in parallel to increase
the ampere-hour rating. Some solar electric systems have batteries in parallel to increase the
storage capacity; a close approximation of total amp-hours is the sum of all amp-hours of
in-parallel batteries. From Kirchhoff's circuit laws we can deduce the rules for combining
conductances. This equation can be rearranged slightly, though this is a special case that will
only rearrange like this for two components. This simplifies expressions that would otherwise
become complicated by expansion of the terms. For instance:. A common application of series
circuit in consumer electronics is in batteries, where several cells connected in series are used
to obtain a convenient operating voltage. Two disposable zinc cells in series might power a
flashlight or remote control at 3 volts; the battery pack for a hand-held power tool might contain
a dozen lithium-ion cells wired in series to provide 48 volts. Series circuits were formerly used
for lighting in electric multiple units trains. For example, if the supply voltage was volts there
might be eight volt bulbs in series total volts plus a resistor to drop the remaining 40 volts.
Series circuits for train lighting were superseded, first by motor-generators , then by solid state
devices. Series resistance can also be applied to the arrangement of blood vessels within a
given organ. Each organ is supplied by a large artery, smaller arteries, arterioles, capillaries,
and veins arranged in series. The largest proportion of resistance in this series is contributed
by the arterioles. Parallel resistance is illustrated by the circulatory system. Each organ is
supplied by an artery that branches off the aorta. R a , R b , and R n are the resistances of the
renal, hepatic, and other arteries respectively. The total resistance is less than the resistance of
any of the individual arteries. From Wikipedia, the free encyclopedia. Electrical network.
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variety of forms in terms of the physical methods used for construction as well as the number
of connections that are incorporated within the overall RS cable. When constructing a cable, it
should be remembered that not all the signals provided within RS need to be implemented in a

practical RS data cable. As a result, designs for a variety of serial data cables may be seen on
the Internet and elsewhere. In addition to this, further confusion is caused by the fact that RS
was designed to connect modems and terminal devices or teleprinters so that telephone lines
could be used to transit data over the telephone system, and serial data cables were required to
connect the equipment at the remote end. This intended application for RS gives rise to the
terminology associated with these serial data connections, i. Although many manufacturers
agree on the general application of the types of RS serial data cables, there is still confusion in
many quarters over what may be required. As a result it is always best to be aware of the
complications that exist. As a result it may often be necessary to experiment a little. Adopting
this approach makes the construction of RS serial data cables much easier. It also saves
considerable complications by not having to work out which wires to cross over in the serial
data cable. Complications do arise when cables are required to connect two items both
configured as the same form of equipment, i. Different data systems utilise different levels of
handshaking when using RS Some of the simpler systems just send the data without any hard
wired handshaking and as a result the serial data cables required for this are very simple. These
systems require serial data cables that incorporate the transmit and receive data lines as well as
an earth line. A suitable cable is shown below. More comprehensive systems may utilise the
additional lines provided by RS According serial data cables for these systems require the
additional lines to be incorporated into the serial data cables for them to operate correctly. The
RS cable shown above gives the more likely connections seen in an RS cable. Some cables
could have more connections for additional functionality, but these are rarely used. There are
several methods that can be used to construct RS cables and the method chosen should be
selected according to the requirements, cost timescales, level of reliability, etc. The most
straightforward is to have two solder type connectors and to wire between them, one to one.
This can be time consuming, but often provides a good cable provided a few precautions are
adopted. A second approach is to use an insulation displacement style cable. And connectors.
This is exceedingly easy to implement, but may not be as robust or provide the screening
needed to protect the integrity of the transmitted data over any distance. While it is possible to
buy RS serial data cables, it is also easy to manufacture them if the relevant connectors are
available. If there are no complications, i. Serial data cable diagrams and pin connections
Different data systems utilise different levels of handshaking when using RS RS serial data
cable using minimum number of connections More comprehensive systems may utilise the
additional lines provided by RS Constructing RS cables There are several methods that can be
used to construct RS cables and the method chosen should be selected according to the
requirements, cost timescales, level of reliability, etc. To ensure the cable operates
satisfactorily there are a few precautions that can be adopted. Most connectors have options for
adding strain relief and this should be adopted. Thoroughly inspect and electrically check the
cable before use. There are many types of sleeve that can be sued and these will give protection
as well as keeping he wires together. This can be incorporated as part of the ground system.
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our directory covers it. Featured articles. In today basic electrical wiring installation tutorial, we
will show how to wire lighting points in sires? Although, we know that series connection for
household wiring like fans, switches, light bulbs etc is not a preferred way instead of parallel or
series-parallel wiring. But in some case, we need to wire and connect electrical appliances in
series as well. In above fig, all the three light points are connected in series. Each lamp is
connected to the next one i. One of the major disadvantage of series lighting circuit, adding or
removing one lamp from the circuit will affect the over all circuit i. Any number of lighting points
or load can be added according to the circuit or sub-circuit load calculation in this kind of
circuit by simply extending the L and N conductors to other lamps but they will not glowing
according to the rated output efficiency. Here, you can see there is a cut in the line wire
connected to lamp 3, so the bulb is switch OFF and the rest circuit is working properly i.
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hardware might well run with just Tx, Rx and Ground connected, most driver software will wait
forever for one of the handshaking lines to go to the correct level. Depending on the signal state
it might sometimes work, other times it might not. The reliable solution is to loop back the
handshake lines if they are not used. We specifically chose to use the Personal Computer PC as
the frame of reference for the signals on this page. Handshake looping a PC serial connector.
Connecting together two serial devices involves connecting the Rx of one device to the Tx of
the other, and vice versa. The diagram below indicates how you would go about connecting two
PC's together, without handshaking. Connecting two PCs together using RS, without
handshaking. The particular requirements for different equipment may vary. Connecting two
PCs together using RS, with handshaking. If you have problem with RS cabling, your best
"emergency" tool may be a breakout box sometimes called an LED box. The units have an LED
for each signal line in the cable, and the LED lights green or red dependent on the signal state.
Our D9 Breakout box is a little more sophisticated - it also allows you to disconnect certain lines
in the cable, and to loop signals to their opposite number - good for trying new cable wiring
possibilities. The first thing to remember, is that there is a good chance the two devices you are
trying together will actually work if you can get the cable correct. If you have some other way to
actually prove this - for instance by trying each of the devices on another system - do it. In this
instance, I would either purchase or build a null-modem cable DB9F to DB9F - actually, I would
copy the last example, basically the cable used to connect two PCs together with handshaking.
Given the cable that I believe will work, connect the cable, LED box and two devices all together.
Before powering on both devices, unplug just one of them. Power the devices on and make a
note of which LEDs are lit. Then unplug the connected device and plug in the disconnected one,
without rearranging the cabling otherwise. Again make a note of which LEDs are lit. If any single
LED is lit by both of the devices, then there is an output conflict, and the cable wiring is
incorrect. By this, I mean that one line in the cable has an output driving it from both ends - and
this is not correct for RS - so that means that the cable wiring is not correct for the devices. Pay
particular attention to Tx and Rx. If each end drives its own set of LEDs, connect the two ends
together. In normal situations, you should see all the LEDs light up - but there are some devices
which will not light up all the LEDs. Normally, other cabling problems will involve handshake
lines. An LED box will be an invaluable guide, but there is no trivial test to determine the
solution. An LED Box will also show the lines as they change state, although with the D25
models it is usually quite hard to see the serial communications themselves unless the comms
are continuous, or at a low baud rate baud or lower is usually visible. Our main business is
designing industrial electronics - much of it serially controlled or networked. The gadget below
is a quick half hour project that is really great for monitoring RS Comms using a PC. There are
three sockets on the T-Spy gadget. Two of them are connected straight through - plug them in
series with the devices you wish to monitor - and the third goes off to a seperate PC for
monitoring the communications. The monitoring PC "Sees" on its serial port both sides of the
serial conversation - that is it receives what is sent by the target PC and also what is sent by
target peripheral. This can be a positive advantage, because the serial conversation can be
observed as it progresses between the two devices. Some serial protocols, however, talk "full
duplex" meaning that one end can start transmitting while it is still receiving from its peer. This
unit cannot monitor full duplex Comms - the comms will be corrupted, gobble-dee-gook will be
seen where the two transmissions overlap. But in addition the two sources are asynchronous,
so reconstruction of a simultaneous conversation is not realistic. This device is surprisingly
successful in operation, and works to successfully record RS protocols for many different
installs - mostly because many supposedly full duplex installations still talk half duplex in any
case, because that is the sensible way to write the software. All in all, Not bad for one diode and
a resistor Contact us. DE9 is the real name, however]. Its original function was mainly for
modem connections - it specified when the modem was actively receiving carrier - the base
modulation on which the data frequencies were superimposed - and thus was likely to be able
to link to remote end. There was not much point in trying to send data until carrier was
established. When it goes inactive, if forces the end of the communication session. Modems
hang up when this signal goes inactive. The matching signal from the other end is DSR - this is
active when the other equipment is also ready to operate. Attention must be paid to grounding
of the two devices to ensure that the two ends do not have a significant voltage difference. Part
way through a transmission, the other device may send CTS inactive this is interpreted as "stop
sending for now". Its original function was also mainly for modem connections - it goes active
when the telephone is ringing. This signal is rarely used today. We left this unweildy description

for last, because while it is good to know what everything does, it is easier to just try a loopback
first. The PC loopback plug is a useful diagnostic tool. The loopback plug connects serial inputs
to serial outputs so that the port may be tested. There is more than one way to wire up a
loopback plug - but this is the most common. This is one of two unpaired handshake lines.
Serial data being sent by the connected equipment to the pc. Serial data being sent by the PC.
PC End is ready. Ground - both devices are connected by this ground signal. Acknowledgement
to the PC that the other equipment is ready for operation. PC Requests to send data. This is the
second of two unpaired handshake lines. If you are searching for answers on wiring lights in
series, unless you are doing an experiment for a science project on electrical theory, you are
most likely not using the correct terminology. Wiring lights in series is not something that is
done in normal practice, especially in home wiring. If you are not looking for information about
wiring lights in series, but rather wiring a series of lights together on one circuit, the way the
lights are connected is a parallel arrangement , and not series. Wiring lights in series results in
the supply or source voltage being divided up among all the connected lights with the total
voltage across the entire circuit being equal to the supply voltage. For many reasons, in
practice this type of series connection is not done. Varying degree of lumen output from the
connected lights, all below the intended rating of the fixture, and the fact that if one light burns
out, the entire circuit quits working are among the most obvious reasons why. So with the
exception of rare circumstances, wiring lights in series is not done, and the connection is a
parallel circuit. Each fixture is connected to the hot conductor and the neutral conductor so
fuel fuse
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that each fixture has the source voltage present. One example of wiring lights in series was
some Christmas light strings that used to be fairly common. Again, the major negative
drawback to these was when one bulb failed, the entire string quit working. Short of checking
each bulb with an ohm meter, the way of solving this was the tedious exercise of replacing each
bulb, one at a time with a known good bulb until the string lit up again. So the next time you
hear someone discussing wiring lights in series, they most likely mean that they are wiring a
series of lights, but connecting them in parallel. Advertise With Us. Wiring Lights in Series If
you are searching for answers on wiring lights in series, unless you are doing an experiment for
a science project on electrical theory, you are most likely not using the correct terminology.
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