Split charge diode wiring diagram

If you own a motorhome, campervan or boat then you'll almost certainly have electrically
powered equipment installed that you'll want to run when your engine is off. If you try to power
these from your engine starter battery without the engine running then before long you'll have
flattened it, leaving you stranded. So the common solution is to fit one or more auxiliary
batteries often referred to as leisure batteries in vehicles or house batteries on boats that are
used purely to power those items not related to the starting of the engine. But once you have a
second battery installed, how do you keep it charged up in the same way that the starter battery
is? Split charging is the term used to describe the simultaneous charging of the vehicle starter
battery and the leisure battery or batteries from a common charging source. On vehicles and
boats this charging source is almost always the vehicle alternator which is in turn powered by
the engine, but there can also be other charging sources not related to the engine such as a
mains powered charger , solar or wind powered re-charging systems and portable generators.
Before we look at connecting batteries for split charging, it's worth taking some time to
understand how a battery obtains charge from the charging source. It might be helpful to think
of the voltages as acting in opposing directions with the voltage from the battery acting one
way and the voltage from the charging source acting the other. Since a difference in voltage
drives current flow e. Only when the voltage of the charging source exceeds that of the battery
will charge start to flow into the battery. For this reason alternators will typically deliver current
to a battery at between A voltage regulator is fitted to the alternator to control the rate of charge
and ensure that the upper voltage is limited and does not cause damage to the electrical
systems. It is also important to note that whilst an engine's alternator is supplying a voltage
higher than that of the battery, all of the electrical systems are powered by the alternator, not by
the battery. With the battery at a lower voltage than the charging source, no current can flow
from the battery to the rest of the electrical system because current will be flowing into the
battery. A typical charging system arrangement used in vehicles in shown in the diagram
below:. There are various split charge devices that can be fitted to allow charge to be
distributed to both the starter and leisure batteries. The following is an overview of the various
options along with the advantages and disadvantages of each please note that if you have a
vehicle with a 'smart' alternator then these methods will not be suitable and you will need to use
a Battery-To-Battery charger instead :. This just uses a high current switch to manually connect
the batteries in parallel once the engine is running and allow charge through to the leisure
battery, and then disconnect them once the engine is turned off to isolate them and ensure the
starter battery can't become flattened. This is not a very 'smart' solution because it can be
easily left on, flattening the starter battery. In addition to remembering to switch to
house-batteries only when the engine is off so as not to flatten the starter battery , care must be
taken when using these types of switch as disconnecting all batteries from the alternator with
the engine running can damage the alternator rectifying diodes for the same reason you should
never disconnect your car battery when the engine is running. When energised, this relay
connects the two batteries together and disconnects them when the engine is turned off it is
important that the relay closes only once the engine is running so that the leisure battery is not
connected to the starter during engine cranking, so a switched ignition signal should not be
used. A heavy duty version is required so that it can handle the potentially large current that
could be passed through it by the charging source. This was the most common split charging
solution before voltage sensitive relays became available, and is still sometimes used, however
some are wary of tapping in to the vehicle electrical system in case of damage or problems with
warranty issues and some more modern alternators are not compatible with these relays. The
contacts then open again at a pre-set lower threshold normally around So when the alternator
starts turning the voltage rises to around 14V at the starter battery terminals assuming the
battery is already well charged and the relay will close to allow current through to charge the
leisure battery. When the engine shuts off and the alternator stops turning, the voltage will
gradually drop away at the starter battery terminals and the relay will open again, isolating the
batteries once more. These types of split charge device are probably the most popular on the
market for smaller applications with a single leisure battery typically up to around Ah such as
found in campervan conversions, 4x4s, smaller motorhomes etc. They are relatively
inexpensive, simple to fit and reliable. This is useful to eliminate unwanted opening and closing
of the relay due to momentary voltage fluctuations. The following are a few points to consider
when designing your split charge system. Please note that every installation will differ slightly
so this is intended as a guide only. If you have a relatively simple electrical system consisting of
a single battery with a few consumers, e. If you have a complex electrical system with multiple
batteries, several electrical sub-systems and many consumers then one or more battery
isolators is probably the best option. IMPORTANT: If you have a vehicle with a 'smart' alternator
as a rule of thumb this applies to vehicles with Euro 5 or 6 compliant engines onwards the split

charging methods outlined above won't be suitable and you'll need to use a Battery-To-Battery
charger instead. Sizing your split charge unit and connecting cables. When a battery is deeply
discharged it has a very low resistance and so will draw a large current from any charging
source attached. For this reason the cables used to connect the batteries and the split charge
unit itself should rated to handle the maximum current that the charging source is capable of
supplying to ensure that they are not damaged. The same applies for the split charging device
itself; it should be rated high enough so that is is not damaged if the leisure battery or batteries
is deeply discharged and draws a very high current from the alternator. It's also worth
considering that in a split charging system the connected starter battery is also effectively a
charging source that will try to equalise the voltage in the leisure battery when they are
connected, so if your leisure battery is drained to a very low level you could see a combined
current from the alternator and the starter battery for a short period of time which might be
larger than the alternator could supply on its own. Allowing a battery to become too deeply
discharged is damaging and you can prevent this using a battery guard. There are many
commercially available split charge kits featuring relays and cable that are not rated high
enough for the maximum alternator output of the vehicle in which they'll be installed. Whilst this
will not be a problem if the system is fused properly, it does mean that you could easily keep
blowing fuses if your battery is deeply discharged and a large current is drawn from the
charging source. An annoyance at best and extremely inconvenient at worst. We would advise
against using any system that is not capable of handling the maximum output of your charging
source. Balancing your split charging system. If you intend to charge multiple connected leisure
batteries at the same time i. These are not always practical in a real-World installation but will
give your batteries the best chance of lasting for the same amount of time. Some of the more
advanced charging systems can overcome differences in battery health and monitor usage to
optimise charging for each battery, so the above becomes less critical. Protecting your split
charge circuit. Whatever split charge system you opt for, the most important aspect is to ensure
that all connecting cables are protected by appropriately rated fuses to prevent an electrical fire.
This minimises the unprotected length of cable the section from the terminal to the fuse and the
associated risk of an accidental short circuit due to, for example, mechanical abrasion, vibration
damage or termination failure. It is also a good idea to install manual battery isolation switches
to totally disconnect the batteries from the charging sources in the event of an emergency, or
simply for convenience when carrying our work on or around the batteries. For more
information on fusing please take a look at our Fusing Guide. Combining batteries in an
emergency. VHF from your starter battery. If your split charge device does not already have this
facility then you might want to consider adding a manual battery switch to the circuit to by-pass
the split charge device. Although some VSRs have this emergency override facility built-in, the
high currents drawn by a start motor could weld the contacts together and render it useless, so
it might be prudent to use a manual by-pass switch anyway and avoid the risk of damage. Need
some hints, tips or guidance on 12V electrics? Visit our Knowledge Centre for a wealth of useful
information. Watch our YouTube "how to" guides here. We accept telephone orders Call Split
Charging Guide Overview If you own a motorhome, campervan or boat then you'll almost
certainly have electrically powered equipment installed that you'll want to run when your engine
is off. All Rights Reserved. Company Reg no. Business Hours: Mon - Fri 9am - 5pm. Email: sales
12voltplanet. Product Categories. What is split charging? A few words on battery charging
Before we look at connecting batteries for split charging, it's worth taking some time to
understand how a battery obtains charge from the charging source. Manual Switching. Very
inexpensive Simple Robust Batteries can be combined to start vehicle in an emergency e.
Inconvenient Relies on user to manually connect and disconnect batteries Risks leaving
batteries connected and flattening starter. Split Charge Relay. Automatic operation Inexpensive
Simple electro-mechanical construction Easily replaceable. Requires connection to alternator or
other part of vehicle electrical system which means tapping into factory wiring Moving contacts
can wear out over time, leading to increased resistance and voltage drop Batteries cannot be
combined for emergency engine start unless a bypass switch is fitted No 'intelligence' built into
the relay. Automatic operation Relatively inexpensive Simple to install no need to modify
factory-fitted electrical system - no warranty issues Are generally dual sensing, meaning that
they operate when sensing a voltage rise on either side of the relay. This means that the starter
battery will also charge when the leisure battery is being charged by a mains battery charger by
solar power or other charging source. Some models have an emergency engine start feature to
combine the batteries. Moving contacts can wear out over time, leading to increased resistance
and voltage drop. This split charging method utilises the property of diodes to allow current to
flow only in one direction. So current can flow from the alternator or other charging source, e.
The biggest drawback with the use of diodes is that they incur a relatively large voltage drop

across them, typically around 1V, which in a 12V system is quite significant. Automatic
operation No contacts to wear out Simple to install Units often have multiple outputs for several
batteries No risk of contacts arcing and so protects against ignition important on boats where
gas or petrol fume build up is a concern. Suffer voltage drop so don't charge batteries fully May
need to be used with after-market alternator regulator to boost voltage Generate significant
amounts of heat Batteries cannot be combined for emergency engine start unless a bypass
switch is fitted Relatively expensive. Manufacturers have also started to employ new
technologies to minimise the voltage drop issues such as the use of low-voltage drop Schottky
diodes and FET-based charge splitting. Sizing your split charge unit and connecting cables
When a battery is deeply discharged it has a very low resistance and so will draw a large current
from any charging source attached. Balancing your split charging system If you intend to
charge multiple connected leisure batteries at the same time i. Similarly, the earth cables
running from each battery should be of equal size and length and as short as possible.
Battery-battery connecting cables in a battery bank should be as short as possible The batteries
should be of the same type, size and age batteries lose charge holding ability with age The
batteries should be discharged equally so that they 'age' at the same rate These are not always
practical in a real-World installation but will give your batteries the best chance of lasting for the
same amount of time. Protecting your split charge circuit Whatever split charge system you opt
for, the most important aspect is to ensure that all connecting cables are protected by
appropriately rated fuses to prevent an electrical fire. There are many different kinds of diodes,
and each one serves a different purpose as an electronic component. The resulting light is
referred to as electroluminescence. Photodiodes conduct only when they are exposed to light.
These can be useful in making projects with a light activated switch, so that a circuit in only
active in the presence of light. Zener diodes are designed to conduct in the reverse direction,
only when something called the breakdown voltage is reached will the circuit conduct. These
are dialed to precise tolerances, see the section on Zener Diodes in step 3. Rectifier diodes are
designed to stop electricity from flowing in the wrong direction. Diodes are sometimes known
as rectifiers for their use to rectify alternating current electricity into direct current, by removing
the negative portion of the current. Schottky diodes are designed to turn on and off very rapidly
when the breakdown voltage is reached, responding quickly in digital circuits. When current
flows through a diode there is a very small voltage drop across the terminals. Silicon diodes
have a voltage drop, or loss; a Schottky diode voltage drop is significantly less. This lower
voltage drop enables higher switching speed and better system efficiency. Diodes can be used
in a number of ways, like to protect a current-sensitive circuit. The diode will stop the reversed
current from traveling from the battery to the rest of the circuit-- thus, the diode protects the
sensitive electronics inside the your circuit. In the next few steps, you will find information
about some of the most commonly used kinds of diodes. A light-emitting diode or LED lights up
when electrically biased in the forward direction. This effect is a form of electroluminescence. A
LED is a special type of semiconductor diode. Charge-carriers are created by an electric current
passing through the pn-junction, and release energy in the form of photons as they recombine.
The wavelength of the light, and therefore its color, is dictated by the materials forming the pn
junction, which elements doped the pure material. A normal diode, emits invisible far-infrared
light, but the materials used for a LED have bandgap energies corresponding to near-infrared,
visible or near-ultraviolet light. When the voltage across the pn junction is in the correct
direction, a significant current flows and the device is said to be forward biased. The voltage
across the LED in this case is fixed for a given LED and is proportional to the energy of the
emitted photons. If the voltage is of the wrong polarity, the device is said to be reverse biased,
very little current flows, and no light is emitted. The semiconducting diode is encased in a solid
plastic lens. Sometimes the plastic is colored, and you can find LEDs in almost every hue. Zener
diodes are doped with a higher concentration of impurities to give them a very thin depletion
layer. In use they are reverse biased. This means that current cannot move across a zener diode
until the breakdown voltage is reached. The tightly bound electrons in the depletion layer are
torn away from their atoms and there is an abrupt increase in current. If this current is allowed
to build up to too high a value, damage can occur. However, if the reverse current is limited to a
safe value, the diode will not be harmed and once the reverse voltage is reduced the diode
stops conducting again. Choose a zener diode if you need to have a voltage sensitive switch in
your circuit. The available voltage breakdown ranges from about 2 volts to volts. Unlike a
PN-junction diode, a Schottky Diode has a metalâ€”semiconductor Mâ€”S junction is a type of
junction in which a metal comes in close contact with a semiconductor material. They are
semiconductor diodes with a low forward voltage drop and a very fast switching action. For the
junction, molybdenum, platinum, chromium or tungsten are used; and a semiconductive an
N-type silicon. The metal side acts as the anode and N-type semiconductor acts as the cathode.

This is called the Schottky barrier. These kinds of diodes, by design, have a very precise
breakdown voltage, and are able to respond, or switch, rapidly due to having a partially metal
junction. It reduces the power losses normally incurred in the rectifier and other diodes used
within the power supply. With standard silicon diodes offering the main alternative, their turn on
voltage is around 0. With Schottky diode rectifiers having a turn on voltage of around 0. A
rectifier is an electrical device that converts alternating current AC , which periodically reverses
direction, to direct current DC , which flows in only one direction. The most popular application
of the diode is used for current rectification. This involves a device that only allows one-way
flow of electrons. This is exactly what a semiconductor diode does. This circuit produces a DC
output from an AC input, as well as reverse polarity protection. That is, it permits normal
functioning of DC-powered equipment when batteries have been installed backwards, or when
the wires from a DC power source have been reversed, and protects your circuit from damage
caused by reverse polarity. A really simple way to get some experience with diodes is via LED
circuits. I wired them with the positive on the right, moving to ground on the left. I created six
distinct rows, and two columns of LEDs. Take a look at the schematic in this step. Current
moves from the anode to the cathode of each LED, and if any of the LEDs terminals are
reversed - it will not illuminate. Question 2 months ago. I have a simple application that, from
what I'm reading, looks like a rectifier is the proper method. I have 3 zones on my HVAC. Zone 3
doesn't have adequate ductwork and it will be awhile if ever that I'll be able to correct this. So to
prevent too much back pressure, I want to open Zone 2 when Zone 3 is called. However, I don't
want Zone 3 to come on when only Zone 2 is called. I think that's a relay operation. I'll leave the
question here to see if there are other ideas though. Tip 1 year ago. Diodes work well as cheap
temperature sensors. Question 1 year ago. Hi, I want to add a 24 hr plug-in timer to my kitchen
flourescent light circuit v. Wiring a plug to the timer would achieve this but would result in the
plug positive pin being live when the light is switched on in the usual way. Can I stop this by
wiring a diode into the positive plug connection, and if so, what type and rating of diode would I
require? I'm building a system, that utilizes an 18volt generating source and I want the DC
current to only flow in one direction-the power scopew. Question 1 year ago on Step 3. Hi I'm
trying to use zener diodes on a model railway for signal lighting, the led voltage is 3volts what
size diodes do I need as I bought 12volt ones forgetting I'm stepping down from 12v to 3 v for
the LEDs. Answer 1 year ago. The diagram has been sent to me for the above question that I
have asked. I've wired up as per but no joy. Help please. I have a 24v battery charger, How can I
drop down the voltage to 18v but still keep 24v in other words split the voltage. Use DC to DC
converter. Search ebay. They have a big price range depending on how much current you're
running through them. I keep quite a few 12v to 5v converters around for Arduino projects,
hopefully you'll be able to find one that will help you split your voltage! I want to use a 45 watt
solar panel from HarborFreight to charge a 36 volt Golf Cart. Any Ideas on the type of diode I
need? Reply 1 year ago. Reply 4 years ago. Even though its an old questions. But may be this
will help someone else. I was in a similar situation with Escalade Headlights. In the headlight,
there are 3 bulbs. When you turn the headlights on, the DRL turns off. I wanted all 3 lights to
turn on with normal headlight operation and DRL on during the day. I used 2 rectifier diods
10amp, v and crossed the wires of DRL and parking. These diods prevent the current flowing
back to the system of DRL with parking light is turned on and vice versa. So to answer your
question, you will simply use a rectifier diod. Question 1 year ago on Step 6. I recently received
a solar panel, to keep me busy. I opened the box and on the back was a connection box, which I
opened. I found pos. There was also a diode between these terminals and attached to both, with
the flow toward the pos. I thought that it should be just on the pos. Which would be correct and
what would be the result, if left it as is? Question 2 years ago. Sorry, these are 6v batteries.
Want to tap 6v and 12v off a battery bank with even load on bank for both voltages. Do i need to
put any kind of diode to stop the current flow back to solar cell from mobile battery..??
Introduction: How-To: Diodes. By audreyobscura See what I'm working on! More by the author:.
About: I used to work for instructables. If you have embarked upon electronics projects in the
past, there is a good chance you have already encountered this common component and
soldered into your circuit without second thought. First, what is a diode? A semiconductor is a
kind of material, in this case silicon or germanium, whose electrical properties lie between
those of conductors metals and insulators glass, rubber. Consider conduction: its is a measure
of the relative ease of which electrons move through a material. For example, electrons move
easily through a piece of metal wire. You can change the behavior of a pure material, like
silicon, and turn it into a semiconductor by doping. In doping, you mix a small amount of an
impurity into the pure crystalline structure. The kinds of impurities added to pure silicon can be
classified as N-type or P-type. The fifth electron has nothing to bond to, so it's free to move
around. It takes only a very small quantity of the impurity to create enough free electrons to

allow an electric current to flow through the silicon. Electrons have a negative charge, hence
the name N-type. When mixed into the silicon structure, they form "holes" in the lattice where a
silicon electron has nothing to bond to. The absence of an electron creates the effect of a
positive charge, hence the name P-type. Holes can conduct current. A hole happily accepts an
electron from a neighbor, moving the hole over a space. Diodes are made from two differently
doped layers of semiconductor material that form a PN junction. The P-type material has a
surplus of positive charge carriers holes and the N type, a surplus of electrons. Between these
layers, where the P-type and N-type materials meet, holes and electrons combine, with excees
electrons combining with excess holes to cancel each other out, so a thin layer is created that
has neither positive nor negative charge carriers present. There are no charge carriers in this
depletion layer and no current can flow across it. But when a voltage is applied across the
junction however, so that the P-type anode is made positive and the N-type cathode negative,
the positive holes are attracted across the depletion layer towards the negative cathode, also
the negative electrons are attracted towards the positive anode and current flows. Think of a
diode as a one-way street for electricity. When the diode is in forward bias, the diode allows
traffic, or current, to flow from the
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anode, towards the cathode leg. In a reverse bias current is blocked so there is no flow of
electricity through the circuit. When current is flowing through a diode, the voltage on the
positive leg is higher than on the negative leg, this is called the diode's forward voltage drop.
When the voltage across the diode is positive, a lot of current can flow once the voltage
becomes large enough. When the voltage across the diode is negative, virtually no current
flows. Did you make this project? Share it with us! I Made It! Easy Zoom Quit Button by randofo
in Arduino. Mars Clock by prdassonville in Clocks. BrianInNH Question 2 months ago. Answer
Upvote. Reply Upvote. PaulL Question 1 year ago. RobertH Question 1 year ago on Step 3.
RobertH RobertH Answer 1 year ago. Use a solar charge converter. Do not use just one diod.
Sahib I jimology Reply 4 years ago. JohnD Question 1 year ago on Step 6. EugeneR24 Question
2 years ago. IGWT 3 years ago. Will this work? Sahib I ketan Reply 4 years ago.

