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The Bu word Bible

The worldwide battery market is currently 
undergoing something of a renaissance 
thanks to the growing demand for long life, 
high power batteries across consumer 
electronics, industrial, military and the hybrid 
electric vehicles sectors. Theres lots of bu  
in the industry at the moment  and even 
more bu words. To highlight this, we ve 
compiled a list of the big bu words changing 
the battery world.



Algorithmic security

The battle against unsafe, counterfeit batteries 
is being steadily fought.  Secure Hash 
Algorithm (SHA-1) encryption can be built into 
batteries.  Here, only the battery and device 
manufacturer know the encryption key.  The 
device issues a random challenge to the 
battery with only authentic batteries being able 
to use the key to provide the correct response.  
Fake batteries can be identified and rejected 
by the device.

https://www.accutronics.co.uk/vr-series-batteries/?utm_source=Stone%20Junction&utm_medium=ACC264&utm_campaign=PR


Battery 

Today’s batteries must store large amounts 
of electrochemical energy that must be 
carefully controlled during storage, charging 
or discharging. A battery management system 
(BMS) is an electronic monitor that sits in the 
battery pack, measuring temperature, voltage 
and current and prevents operation outside a 
safe operating envelope.

management system

https://www.accutronics.co.uk/cmx-series-batteries/?utm_source=Stone%20Junction&utm_medium=ACC264&utm_campaign=PR


Cell vs Battery

A single electrochemical cell in its most simple 
form consists of a positive electrode (the 
cathode), a negative electrode (the anode), 
a separator and an electrolyte. A battery 
consists of two or more cells connected in 
either series (increasing the voltage), parallel 
(increasing the capacity) or a combination of 
these. Although not technically correct, single 
cells are colloquially referred to as batteries. 



Cycle life

The ability for a secondary (rechargeable) 
battery to be repeatedly charged and 
discharged is a measure of its cycle life. Each 
cycle usually comes with a small reduction in 
delivered energy as irreversible reactions eat 
away at the battery’s efficiency. A high energy 
lithium ion battery will deliver around 500 
cycles before it is deemed end-of-life while 
a lithium iron phosphate battery can deliver 
more than 2500 cycles. 



Voltage

The open circuit voltage of a cell depends 
on the electrode potential of the anode and 
cathode. Once placed under load, the voltage 
of the cell will drop due to the cell’s internal 
resistance. The voltage will continue to drop 
due to a decrease in the concentration of 
reactants and an increase in internal resistance 
that is associated with lower states of charge. 
Cells can be placed in series to form batteries 
with higher voltages. 



Capacity

The capacity of a cell is proportional to the 
amount of electrode material it contains. Two 
cells of the same chemistry but different size 
will have the same voltage, but the larger 
cell will have a higher capacity.  Capacity is 
a measure of current (A) over time (h) so a 
1Ah cell can theoretically deliver 1A for 1 
hour or 0.5A for 2 hours.



Energy

The energy a cell can deliver is expressed in 
Watt-hours (Wh) and is a measure of delivered 
energy over time. If a cell’s nominal voltage 
(V) and rated capacity (Ah) are known, the 
energy (Wh) is the product of these. While 
this simple multiplication method provides an 
indication of rated energy, it does not account 
for the change in voltage that occurs during 
discharge. A more accurate method is to plot 
voltage against time and calculate the area 
under the curve.



Energy Density

Volumetric and gravimetric are both measures 
of energy density and can be used to compare 
different battery types (or to compare batteries 
to other sources of energy).  Volumetric energy 
density is measured in Watt-hours per Litre 
(Wh/l) while Gravimetric energy density 
(properly referred to as specific energy) is 
measured in Watt-hours per Kilogram (Wh/Kg). 
For reference, a Lithium ion polymer battery of 
the type used in a smart phone has an energy 
density of around 600Wh/l  and 250Wh/Kg.



Internal Resistance

A battery’s internal resistance is made up of 
electronic and ionic resistance. Electronic 
resistance encompasses resistivity of the 
materials that make up a cell such as the  
cover, can and current collectors. Ionic 
resistance is the resistance to current flow 
within the cell due to electrochemical factors 
such as electrolyte conductivity, ion mobility 
and electrode surface area. The combination 
makes up the total effective resistance which 
results in a voltage drop once the battery is 
placed under load. 



Primary

Single use, disposable and non-
rechargeable are all commonly used terms 
for primary batteries.  Characterised by their 
electrode materials, which are irreversibly 
changed during discharge, primary batteries 
commonly have superior storage 
characteristics and higher energy density 
than secondary (rechargeable) batteries.  
Primary are ideal for low current 
applications such as watches, flash lights, 
smoke alarms and radios.

https://www.accutronics.co.uk/pages/ultralife_non_rechargeable_cells.html?utm_source=Stone%20Junction&utm_medium=ACC264&utm_campaign=PR


Secondary

The process we refer to as charging 
reverses the chemical reactions that occur 
in a cell during discharge. These types of 
cell are referred to as secondary or 
rechargeable and the many chemical 
couples that have been created now power 
a multitude of diverse applications. From 
the lead-acid batteries that are used to start 
cars, to the lithium ion batteries that power 
smart phones, secondary batteries can be 
recharged hundreds, sometimes thousands 
of times before they need replacing.

https://www.accutronics.co.uk/pages/product-solutions.html?utm_source=Stone%20Junction&utm_medium=ACC264&utm_campaign=PR


Cylindrical

Nickel Metal Hydride (NiMH) and Lithium Ion 
(LiIon) cells both use cylindrical cell 
construction where the anode, separator and 
cathode are stacked on top of each other, 
rolled and inserted into a plated steel can 
along with electrolyte before being sealed 
with a top cap assembly. The can is the 
negative terminal while the top cap is the 
positive terminal. Cylindrical cells are widely 
used in batteries for cordless power tools, 
electric vehicles and military radios. 

https://www.accutronics.co.uk/pages/ultralife_non_rechargeable_cells.html?utm_source=Stone%20Junction&utm_medium=ACC264&utm_campaign=PR


Prismatic

Prismatic cells use a rectangular metal can 
to hold either stacked, folded or wound 
electrodes and separator. Their square 
shape allows for superior packing density 
compared to cylindrical cells. Prismatic cells 
were extensively used in small electronics 
devices before the introduction of pouch cell 
technology. Today, prismatic cells are larger 
and used in Electric Vehicle and Energy 
Storage Applications.



Pouch

The packaging of Lithium ion cell materials 
within a plastic laminated, metallic foil 
packaging creates what is widely termed as 
the pouch cell. The lack of a rigid aluminium 
or steel casing reduces weight and 
increases gravimetric energy density. Ideal 
for devices requiring thin batteries with 
a large footprints, tablet computers and 
smart phones owe their slim profile and low 
weight to the invention of the pouch cell. 



Module

Larger battery systems such as those used 
in electric vehicles (EV) and energy storage 
systems (ESS) rely on modular batteries 
constructed from smaller battery packs called 
modules. For regulatory testing, these modules 
are normally tested separately but cannot 
function as a battery until installed into the 
system where their power and communication 
interfaces combine with the larger battery.

https://www.accutronics.co.uk/intelligent-power-vault/?utm_source=Stone%20Junction&utm_medium=ACC264&utm_campaign=PR


When Apple embedded a rechargeable 
Lithium ion polymer battery into its new iPod 
it meant the life of the battery and device 
were inexorably linked.  Previously no high 
value device had contained a battery that 
could not be easily changed by the user. 
Today, embeddable batteries are accepted 
in many consumer products, but for many 
professional applications the battery still 
needs to be regularly swapped out, meaning 
that removeable batteries are here to stay. 

Embedded vs Removable



Fuel gauging

The term ‘range anxiety’ describes the 
concern that an electric vehicle won’t have 
enough energy to get you where you're going. 
The same adage can apply to any battery 
powered device – how can we trust the 
runtime we are being told? Fortunately, 
todays advanced battery fuel gauge uses a 
combination of coulomb counting and 
impedance tracking to provide state of charge 
prediction down to 1% accuracy so you can 
rely on what your device (or car) is telling you. 



Smart charging

To improve charging safety and efficiency 
whilst providing technology future proofing, 
smart charging puts the battery at the centre 
of the charging process. A smart battery 
communicates with a compatible smart 
charger and requests the most suitable 
charging voltage and current. The charger 
responds accordingly until commanded to 
stop. This works because the battery is best 
placed to know how it should be charged.



Regulatory Compliance

Some say that regulation stifles innovation 
and can be a block to trade, but if regulation 
enhances safety, especially the safely of 
batteries then it should be embraced. There 
are internationally recognised safety 
standards for both primary and secondary 
batteries which ensure they will remain safe 
if subjected to abuse. As safety is paramount 
OEMs should embrace these standards to 
ensure their batteries and the devices they 
power do not present a hazard. 



Transportation

Batteries must be transported by air, sea, 
road and rail as they move through the global 
supply chain. The transportation of batteries 
is highly regulated, (especially the primary 
and secondary lithium chemistries) with 
stringent testing, packaging and paperwork 
requirements. All of those in the battery 
supply chain must be aware of their 
responsibilities to ensure batteries remain 
safe.
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