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Basics

NiMH and LiPo 
Ooooh, sounds technical. Rest easy, this is simple stuff. There are two 
essential types of batteries used to power electric models: Nickel-Metal 
Hydride (NiMH) and Lithium Polymer (LiPo). The chemistry-class names 
refer to the essential materials within the battery that react to store and 
release energy as electricity, and each has its pros and cons. 

LiPo
LiPo batteries are generally sold as accessories, but there are RTR models 
that include them. A LiPo battery is lighter than a NiMH of similar voltage and 
capacity, which helps your model feel more powerful. Also contributing to 
that “feeling of power” (often called “punch”) is the LiPo’s ability to maintain 
its voltage longer as the pack is depleted. Instead of delivering less and less 
voltage throughout your run, a LiPo will hold a steady voltage for most of your 
run, then fall off quickly at the end of the charge. The downside is cost (LiPos 
are more expensive than NiMH, but the gap is narrowing), and care — LiPos 
require a specific care regimen for longest life and safe use. 

NiMH
If you purchased a ready-to-run (RTR) model with an included battery, chances 
are it’s a NiMH. Nickel-metal packs are rugged, inexpensive, and don’t require 
much in the way of special care. However, they’re heavier than a LiPo battery 
of similar voltage and capacity (we’ll get to those terms), and their voltage 
decreases steadily as the pack is discharged. Once you start driving, your car 
goes slower with each passing minute. Not noticeably at first, but steadily.

WHat aBout “s”?
As we just discussed, NiMH and LiPo packs are often referred to by the 
number of cells in the pack: for example, “2 cell” or “3 cell.” You may also 
see or read about LiPo packs with a designation such as 2S, 3S, 4S, etc. 
In this case, the “S” refers to series, and indicates that the cells within 
the pack are connected “positive to negative,” like in the illustration 
below. Some LiPo packs features cells connected both in series and in 
parallel, which is designated by a “P.” For example, a “2S2P” LiPo pack 
would have two pairs of LiPo cells inside. Each pair would be wired in 
parallel (2P), and the two pairs would be wired together in series (2S). Is 
your head hurting? Don’t worry about it. Nearly every RC LiPo is wired in 
series and simply referred to as 2S, 3S, 4S, etc. 

Capacity and Voltage
The important things to consider when looking at batteries, whether NiMH 
or LiPo, is their capacity (which determines how long your car or truck 
will run per charge) and voltage (which determines how much speed and 
power your model will deliver). Here’s what you need to know:

Charging Essentials
Now that you’re set up with batteries, let’s talk chargers. First and 
foremost, make certain that you get a NiMH charger if you have 
NiMH batteries, and a LiPo charger if you have LiPo batteries. Crazy 

important to get that right. If you use both types of batteries, there 
are chargers that can be set for either battery type. If you go that 

route, be sure to set the charger for the correct battery type 
before you hit the “start” button. As for charger features to look 
for, the most important (after determining  “Is it the right type 

for my battery?”) is amperage. The higher the charger’s amp 
output, the faster it can charge your pack. If your car or truck 

came with a “wall wart” charger, you’ll notice its label shows 
its output in milliamps—for example, 300mA. If you had a 

300mAh battery, that charger would juice it up in an hour. 
But chances are you have a 3000mAh (or higher) pack, 
and that means you’re looking at 10 hours of charging 

before you get to play again (3000 ÷ 300 = 10). If you have 
a 4-amp charger, that 3000mAh battery will be charged 
in about 45 minutes. 

Whether you’re shopping for an inexpensive charger to keep 
your packs juiced up on the cheap, or you’re going for a fully-
adjustable pro model (like this Racers Edge surecharge Pro), 
you’ll find plenty of options at the hobby store. 

BattERY

NiMH packs are constructed with cylindrical cells 
(usually 6-8 of them) like those we’ve been dropping 
into flashlights and tV remotes for years. LiPo batteries 
(bottom) are assembled with flat slab-like cells. Most 
LiPos used in Rc cars are 2- or 3-cell  
configurations.

caPacitY
The big number on the battery 
label (3300, 4000, 5000 etc.) 
indicates its capacity in milliamp 
hours, which is generally 
shortened to “mAh.” The greater 
the number of mAh, the longer 
your car will run per charge (and 
conversely, the longer it will take 
to recharge the pack). “Bigger 
number = longer run time” is all 
you really need to know, but it’s 
helpful to understand what the 
mAh rating actually means. If your 
battery is rated at 5000mAh, that 
means it can hold a steady 5-amp 
load for a full hour. We get “5” 
from “5000” because a milliamp 
is 1/1000 of an amp. Divide the 
mAh rating by 1000, and you get 
amps. 5000 ÷ 1000 = 5. If you have 
a 6000mAh battery, it can hold a 
6 amp load for an hour. Or, if you 
put it on a 5 amp load, it will run 
longer than an hour. See? Greater 
capacity = longer run time.

VoLtagE
As with capacity, more volts is 
better—to a point. Your vehicle’s 
power system is designed to 
handle a certain amount of 

voltage, and exceeding that 
voltage will (at the very least) shut 
the system down if it has “over 
voltage protection,” or (at worst) 
fry the electronics. So, check your 
speed control’s specs! 
The voltage of a battery pack is 
determined by how many cells it 
has. A single NiMH cell delivers 1.2 
volts, and NiMH batteries are most 
commonly offered with six or 
seven cells. These may be referred 
to as “6-cell” and “7-cell” packs, 
or they may be referred to by their 
voltage: 7.2 volts and 8.4 volts 
(since 6 x 1.2 = 7.2, and 7 x 1.2 = 8.4). 
 It’s different with LiPos. The 
principle is the same, but since a 
single LiPo cell delivers 3.7 volts, 
LiPo packs have fewer cells for a 
given voltage. The most common 
configurations are 2-cell, 7.4-volt 
packs (2 x 3.7 = 7.4) and 3-cell, 
11.1V packs. Depending on your 
model and how much voltage it 
can handle, you may even be able 
to use 4, 5, or 6-cell packs—again, 
check those power-system specs!

You’ll find two important numbers on any 
battery: capacity (here, 5250mah) and 
voltage (7.4V for this Maxamps pack). 

With its covering removed, 
we can see the two stacked 

cells of this “2s” LiPo. The 
cells have been tinted so 

you can easily distinguish 
them.

When cells are connected in series, 
their voltages are combined. This 
illustration shows a “2s” pack: two 
3.7 volt cells in series. The cells are 
connected by their positive (+) and 
negative (-) tabs to deliver 7.4 volts at 
the connector. 

Batteries! They make everything go in RC, even in nitro-powered models — 
sure, the engine burns fuel, but you aren’t going anywhere without a battery 
on board to power the receiver and servos. As with so many aspects of our 
amazing hobby/sport, you can go super-deep into battery tech if it really 

interests you — but it’s hardly a requirement for making an informed battery 
choice and understanding the types of batteries we use in radio control. 

Here’s everything you really need to know! 

Get Your Charge On!
By PEtER ViEiRa 
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How Many Amps?
Now, we know what you’re thinking: “If 
more amps is better, why not get a 10-
amp charger and blast that battery full in 
just three minutes?” That makes sense 
math-wise, but batteries don’t like to be 
charged that fast, and if you tried to go 
to that extreme, you’d just smoke the 
battery. Charging at lower amperages will 
extend your batteries’ life—that means 
more recharges before the pack no longer 
performs well enough to be worth keeping. 
As a rule, LiPo packs should be charged at 
the same rate as their capacity. For example, 
a 4000mAh LiPo battery should be charged 
at a maximum of 4 amps. A 5500mAh LiPo 
battery should be charged at a maximum of 
5.5 amps. And so on—just take the battery 
capacity and divide by 1000. In the lingo of 
battery charging, this is known as charging 
at a rate of “1C,” or “capacity multiplied by 
one.” LiPos can also be charged at higher 
rates to reduce charging time, but you’ll 
reduce the life of your packs. For example, a 
5000mAh battery charged at “2C” (capacity 
times two, in this case 5000 x 2 = 10 amps) 
would charge twice as quickly as the same 
battery charged at 5 amps, However, if you charged the pack at 2C all 
the time, you might only get 150 runs out of it instead of 300.  Lower amp 
rates = more runs before the pack is worn out. 
 NiMH packs are more tolerant of higher-amp charging, but selecting a 
rate of 1-1.5C is good practice for maximum pack life. Occasionally charging 
at a higher rate when you need to save time won’t hurt anything, but do 
most of your charging at a lower rate whenever you can.  

Charging Safety
RuLE No. 1: HANG Out
The golden rule of charging safety is this: never leave batteries unattended while charging. Just don’t. 
While the charger does its thing, you can work on your car, vacuum, visit our Facebook page, watch TV, 
anything — but don’t leave the room for the duration of charging, and for heck’s sake, don’t leave the 
house. 99.999% of the time, batteries charge without a hitch. But if you’re in the 0.0001%, being by the 
charger is what will prevent damage to your RC gear and other property.

RuLE No. 2: uSE tHE RIGHt CHARGER
NEVER USE A NIMH CHARGER WITH LIPO BATTERIES. Yep, all caps, because 
LiPo batteries tend to catch on fire if you try it. So don’t. You MUST use a LiPo 
charger (or a LiPo charge mode, if you have a multi-mode charger) when 
charging LiPo batteries.

RuLE No. 3: uSE tHE RIGHt CONNECtORS
If your charger and batteries don’t have the same type of connector, purchase 
the appropriate adapter, or install the correct connector (or have one installed 
for you). Never jerry-rig connections with exposed wires or clips, as these 
may cause a short circuit that could damage your charger, battery, or even 
start a fire.

For extra safety, a 
flame-retardant charging 

bag (such as this one from 
Thunder Power) is a good idea.

The charger on the left 
is for NiMH packs only; 

the charger on the 
right is for LiPos only. 

They don’t look very 
different, do they? 

Your charger and battery 
brands don’t need to match, 
unless you’re really serious 

about color-coordinating your 
workbench. But do make certain 

the connectors match!

charging at a lower 
amp rate is easier on 
your packs. 

BattERY Basics
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LiPo Balancing: What 
It Is and Why You 
Should Do It
When purchasing a LiPo charger, make 
certain it has the ability to balance the 
cells in the pack as it charges. When a 
pack is “balanced,” it means the cells 
have the same voltage. For example, 
a 2-cell, 7.4 volt pack is balanced if 

both cells have 3.7 volts. If you don’t 
balance the cells, their voltages 

may drift after a few charge/
discharge cycles. Why does 

this matter? Because LiPo 
cells don’t tolerate being 
over-discharged well. And 
while your speed control’s 
low-voltage detection system (see “Caring For Your Batteries”) will prevent the 
pack’s total voltage from dropping past a certain point (let’s say its 3.3 volts per cell, 
or 6.6 volts for a 2-cell pack), the speed control only “sees” the total voltage of the 
battery, not the voltage of each individual cell. So, if the pack is unbalanced, that 
6.6 volts might not represent 3.3 volts per cell; you might actual have one cell at 3.6 

volts, and another at 3 volts—that cell will be over-discharged, and now your pack is 
compromised or even ruined. Balancing ensures the cells always have equal voltage. 

Happily, balancing is easy to do; in most cases, all you have to do is make certain the 
pack’s balance plug is plugged into the charger.

Caring for LiPo Batteries
Maintaining the performance of your batteries and getting maximum service life from them 
depends on how you care for them—specifically, how you use them and how you store them. 
Follow these rules and you’ll be certain to get the maximum number of runs from your packs, 
and peak performance with each charge.

usE LoW VoLtagE DEtEctioN
unless your vehicle’s speed control is a few years old, it should have a low-voltage detection 
system, low-voltage cutoff, or “LiPo mode.” Regardless of name, these systems do the same 
thing: they slow or stop your vehicle or otherwise alert you that your LiPo pack needs to be 
recharged. Always make sure this mode is selected when using LiPo packs. If you don’t, you run 
the risk of over-discharging the battery. At a minimum, this will reduce performance and take 
away a big chunk of the batteries overall life. At worst, the battery will swell (generally known 
as “ballooning” or “puffing”) and must be discarded. If that occurs, take the pack to your local 
hobby store for proper disposal. 

sEt LoW VoLtagE DEtEctioN FoR 3.3 VoLts PER cELL
…if it’s adjustable, that is. Setting the system to cut off at 3.3 volts (or higher) will assure you 
get the maximum number of runs from your pack. The only downside is that the low-voltage 
detection system will slow or stop your car sooner in the run, but the little bit of run time you 
lose during a single run will be more than recovered in the additional runs you get over the life of 
the battery.  

KEEP ’EM NEat aND cLEaN
This goes for all batteries, NiMH, LiPo, or otherwise: promptly repair damaged 
shrink wrap, bum connectors, frayed wires, worn insulation, etc. If you don’t, 
you’re inviting further damage and short-circuits.

stoRE LiPos 50% cHaRgED
When not in use, LiPo batteries should be stored at about 50% charged. If you 
charge a battery and don’t get to use it, avoid storing it fully charged for more 
than 10 days. Any longer, and the pack’s capacity and voltage will begin to 
permanently degrade. If you deplete a pack and store it without recharging, 
don’t worry quite as much; assuming it wasn’t over-discharged when 
you ran it, the pack can be safely stored for up to three weeks and you 
should have no trouble. However, if you let the pack go too long without 
recharging, it will eventually self-discharge itself to the point of being 
over-discharged. If your charger has a “storage charge” function, 
use it; this will make certain the pack is balanced and charged to 50% 
capacity. If your charger doesn’t have a storage mode, just fully charge 
the pack, then run it in your car for half as long as it usually takes to 
activate its low-voltage detection system. Then store your batteries in a 
cool, dry place. Like potato chips. 

Depending on your model’s speed control, the low voltage 
detection system may switch on automatically when a LiPo is 
connected, or you may need to activate the feature yourself. 
check the manual!

Keep your packs clean and inspect them 
for damage after each driving session. 

The small white connector you’ll find on 
most LiPo packs is the “balance plug.” it’s 
wired so the charger can read each cell’s 
voltage individually and charge accordingly. 

Depending on your charger, there may be a built-in balance plug 
port, or an external “balance board.”
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