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What do you do when a marketing rep e-mails an invite to review a new battery? 
Analog audio hardware - well, digital-based audio hardware that replicates 
analog functions, too - is my thing, so I never thought I’d need to write about a 
battery. This one, however, was interesting and potentially useful to me, and 
maybe you, too, as a user of handheld portable recorders, so I took the bait. A 
week later, a package arrived. I topped off the charge and started to put them to 
work to see what they could do. But first, here’s what these batteries are about 
and why they’re different from NiMH (Nickel-Metal Hydride), or NiCd (Nickel-
Cadmium, mostly declared obsolete now) rechargeable cells. Note to the 
marketers: The company writes their name in all lower case letters, “pale” in 
white and “blue” in blue. To avoid too much font-fiddling, I’m going to write it as 
PaleBlue.  
 
What It Is 
 
PaleBlue labels this the first Lithium-Polymer (Li-Po, a Lithium-ion technology) 
“smart” rechargeable battery. One of their main selling points is long service life, 
exceeding 1000 charge/discharge cycles – they project that one PaleBlue cell will 
keep 999 alkaline cells out of the landfill. The catch phrase around this is that 
they’re “the only battery company that wants you to buy fewer batteries.”  
 

It looks like a conventional battery 
with a couple of twists. Each cell has 
a micro USB port on it for charging, 
and an LED ring surrounding the 
positive end of the cell that glows 
when connected to a charger, red 
indicating that the cell is charging 
and turning green when it’s fully 
charged. One feature of the 
PaleBlue is rapid charging time, 

typically less than 2 hours. Another is its long shelf life between charges. This is 
important because older technology rechargeable cells typically lose most of their 
charge after only a month or so. In order to 
depend on them, you must charge them no 
more than a couple of days before use. Ask 
me in a year or so how this claim holds up.   
 
A short four-way charging cable (a 
quadropus???) with a USB-A connector on 
one end and four micro-USB connectors on 
the other is part of the kit, and the 



instructions specify that the cells must be charged using this cable rather than a 
standard micro-USB cable. I don’t have small enough test probes to ring out a 
micro-USB connector so I didn’t discover if there’s anything magic about the 
charging cable. One thing to note is that, on the assumption that you have plenty 
of them and don’t need another to lose, a USB charger isn’t provided. Using a 
charger rated at 1.5 A, charging four completely discharged cells initially draws 
1.45 A. 
 
Charge capacity is specified as 1550 mA-hr, which is about 25% less than that of 
a standard alkaline AA cell or the Sanyo Eneloop rechargeables that I usually 
use in my handheld recorders. A freshly charged PaleBlue cell has a terminal 
voltage of 1.47 volts under a 100 mA load, slightly lower than an alkaline cell, but 
the claim (and I verified this – details later) is that, unlike an alkaline cell whose 
terminal voltage drops slowly but continuously during use until it finally peters 
out, the PaleBlue has a very flat discharge curve which drops off like a cliff at the 
end of its discharge cycle. While a flashlight loaded with PaleBlues might be just 
barely perceptibly dimmer than with fresh alkaline cells due to its lower initial 
voltage, it will be brighter with the PaleBlues after a couple of hours use.  
 
Before we get into the deep dive, let me mention a couple of things about battery 
technology and its associated nomenclature. All batteries have four basic parts – 
a positive electrode, a negative electrode, an electrolyte, and a separator. The 
electrodes are metal, the electrolyte can be a liquid, a gel, or be contained in a 
polymer binder. The separator keeps the electrolyte material physically 
separated from the two electrodes while allowing electrons to pass through it 
(which is what makes the voltage). The separator may or may not be a polymer. 
The electrodes may or may not contain a polymer.  
 
A Li-Po battery is a Lithium-ion battery at heart, one that uses a polymer 
separator, making the battery mechanically flexible so it can, for example, be 
bent or wrapped around a cylinder.  However, since nearly all Lithium-ion 
batteries use a polymer separator (but not necessarily a polymer electrolyte), it’s 
not totally cheating to call a Lithium-ion battery “Lithium-polymer” if they want to. I 
didn’t take one of these apart to see what’s really inside, but I know that they 
don’t bend! Hang in and you’ll see why I’m explaining this.  
 
 
Road Test  
 
Given that my first thought was that these cells might be useful for powering a 
handheld recorder, I loaded the four into my TASCAM DR-44WL, set it up to 
record two channels from its built-in mics, using 44.1 kHz sample rate, 24-bit 
resolution. This is a minimum load – two of the four channels, no phantom power, 
no WiFi. The PaleBlue cells ran it continuously for 8 hours and 20 minutes before 
pooping out. What was interesting was that the recorder’s battery charge 
indicator showed full charge (“three bars” – it’s really arbitrary, no correlation to 



hours) every time I looked at it. With the Eneloop NiMH cells that I usually use 
with this recorder (they hold a charge on the shelf for several months), the 
battery indicator drops to two bars within the first two hours, then drops to one 
bar at around six hours, and finally quits after eleven hours and a few minutes. 
The difference in operating time is consistent with the difference in specified 
capacity in Ampere-hours, so here, theory and practice agree pretty well. When it 
comes to working life on a charge, the PaleBlue cells are the losers here. On the 
other hand, the PaleBlues can recharge during a lunch break while the Eneloop 
cells require eight to ten hours to fully recharge.  
 
 
 
On The Bench 
 
There’s not many ways you can test a battery (or so I thought) unless you’re the 
designer, but I wanted to get an idea of how the voltage dropped over time when 
the cells were under load. I wired up a four-cell battery holder to put the cells in 
series – a nominal 6 volt battery – and used a 15 ohm resistor as a load, giving a 
load current of 400 mA. At the start of the run, all four cells were within 20 mV of 

1.53 volts unloaded. With the load 
attached, the series bank of four cells 
measured 6.1 volts open circuit, 
dropping to 5.9 volts under load. I 
started the clock and checked the 
voltage every half hour. It remained 
steady at 5.7 volts after two hours, and 
figuring that I had drained a bit more 
than half the capacity, I started checking 
the voltage every 15 minutes. Darn it! I 
missed the “crash,” less than 15 minutes 
after the voltage had reached 4.9 volts.  
 

So after a recharge, I repeated this test with slightly different instrumentation. I 
have a digital voltmeter that has a recording function, so I set it up to read the 
voltage across the load every 30 
seconds. I recorded the voltage 
manually every half hour for the first 
2½ hours, during which time it was 
quite stable around the initial value 
of 5.7 volts. At the 2½-hour point, I 
started the recording voltmeter, 
which, over the next hour, recorded 
a drop of only a few tenths of a volt. 
Just a few minutes past 3½ hours, 
the voltage started dropping 
noticeably the minute. By 3:40 it was 



down to 4 volts, and reached 1 volt within the next ten minutes, at which time I 
put it out of its misery and concluded the test. But what’s really impressive is how 
stable the voltage was until it was just about ready to give up. You can see from 
the plot of voltage vs. time just why the battery level indicator on my recorder 
never showed anything but full charge until the last minute.  
 
Since I couldn’t really confirm how long the cells retained a charge on the shelf, 
nor the 1000+ charge/discharge cycles, this review would be drawing to a close 
right about now. But then I noticed that the covering of one of the cells was 
getting a bit shopworn from multiple trips in and out of the battery holder, and that 
the outer sleeve had worked loose. When I slid it back, I expected to see just a 

bare metal case, but I found 
something far more interesting. 
Under the hood of this 1.5 volt 
rechargeable LiPo battery was a 
3.7 volt Lithium-Ion cell!  
 
Although I didn’t cut the top 
section open to see what else 
beside the red/green LED charge 
indicator and micro-USB socket 

is between the 3.7 volt cell and the PaleBlue’s positive terminal, I assumed that 
there’s a voltage regulator to drop the native 3.7 v down to ~1.6 v at the terminals 
and keeps it there until the source runs out of juice. It probably controls the 
charging current as well.  
 
The reason why they used a 3.7 v Li-Ion cell is because that’s the “natural” 
voltage for that technology and it’s an off-the-shelf part. Some might say it’s 
cheating, but it’s really a clever idea that allows them to make a common 
household-type battery with some neat features. 
 
But . . . and there’s always a “but” – I figured that in order to maintain the 
efficiency of the primary voltage source, it must be a switching-mode voltage 
regulator - and switching regulators can radiate electromagnetic energy if they’re 
not well filtered and shielded. Since I was most likely to use these batteries in a 
portable digital recorder, I wanted to see if radiated EMI (electromagnetic 
interference) was going to cause a problem.  
 
When I did the running-time test with my recorder, I didn’t bother to listen to the 
recording, I just wanted to run down the batteries. To check for EMI I plugged a 
couple of “dummy microphones” (a 150Ω resistor mounted inside a male XLR 
connector) into the external mic inputs of the recorder, set the record gain up full, 
and recorded what should be pretty close to silence. I’m pleased to report that it 
was. In another pass, I connected a couple of mic cables to the recorder, put the 
dummies on the other end and tried that, and the recording was still quiet. So 



either the recorder is very good at rejecting EMI (I’ve never had a problem with it) 
or the PaleBlue bottles it up pretty well.  
 
Being the suspicious sort that I am, I connected an 
oscilloscope up to a cell to see if there was anything 
coming out of it but DC, and sure enough, there was. 
Even though I didn’t experience an EMI problem with 
my recorder, and I don’t have a screen room to do a 
really good test, it does concern me. With the battery 
under no load other than the oscilloscope probe, 
which is several megohms, there’s a sawtooth 
waveform riding on top of the DC voltage, about 
25 mV peak-to-peak in amplitude.    
 
When it’s discharging under load, all hell breaks loose. The period of the 
sawtooth wave gets shorter and shorter (frequency gets higher) as the load 
current increases. And with increasing load, another frequency shows up riding 
on the leading edge of the sawtooth. This is what’s coming out of a cell other 
than the DC voltage, when it’s loaded with 15Ω (100 mA). The sawtooth, which 
now looks more like a triangle, is about 30 mV peak-to-peak amplitude at 

225 kHz, with a burst of sine waves riding along the 
leading edge of the sawtooth. The sine waves are 
around 1 MHz, about 10 mV peak-to-peak, with 20 mV 
spikes at the leading edge of each sine wave. This is 
certainly a bi-product of the regulator doing its job. Of 
course we can’t hear 225 kHz, but even a small amount 
of high frequency interference getting into the wrong 
place in an audio system can cause intermodulation 
distortion and steal headroom.  

 
There’s similar stray high frequency energy across the cell terminals when 
they’re charging, too. When charging a nearly dead cell, the AC waveform at the 
terminals looks very much like the 100 mA discharge scope photo above.  
 
To prove to myself that there was actually some EMI radiated from the battery, I 
unearthed a battery powered radio with an AM band – something that’s 
becoming as rare as a working cassette player around here these days – and 
fired it up, powered by four alkaline AA cells. I waved a PaleBlue around the 
radio case and antenna and found that it produced a distinct buzz with the radio 
tuned to a dead spot on the low end of the dial, a sound expected from a 
sawtooth waveform. The buzz became audible when the battery came within 
about six inches from the antenna. When loading the battery with a 15Ω resistor, 
(a 100 mA load), it produced a strong hiss with the radio tuned to a dead spot 
near 1 MHz. This is consistent with the frequency of the sine waves riding on top 
of the sawtooth that you see in the ‘scope photo.  
 



Obviously, the next experiment was to actually power the radio with the 
PaleBlues. On turn-on, I was greeted with a great blast of noise, far louder, for 
the same volume control setting, than with the radio powered by alkaline cells.  
 
The concept of making a rechargeable battery by regulating the output of cells of 
a higher voltage than the desired terminal voltage isn’t unique to the PaleBlue, 
only the packaging into common replaceable cell sizes is. I took a deep dive into 
a box full of stuff I was sure I’d never need again, located the USB breakout 
cable I made years ago so I could measure the current drain of USB-powered 
devices, and hooked it up between a USB power bank – the kind that you carry 
with you to power or recharge your phone when its battery runs down – and a 
load resistor. Sure enough, when under load, I could see a 1 MHz or so signal 
riding on top of the DC output, though it was much cleaner than when looking at 
a PaleBlue with the ‘scope under similar conditions. Apparently it comes with the 
territory, and in most instances, it can be lived with. 
 
 
The Wrap 
 
This is where I usually make some recommendations for the best and worst 
applications of what I’m reviewing. I’m at a bit of a loss here, though. As a 
battery, it works fine, though the unexpected level of radiated EMI concerns me. 
While I didn’t find a problem when using them to power my recorder, I just can’t 
help worrying about it.  
 
I appreciate PaleBlue’s contribution to the environment by offering a way to 
reduce the number of single-use batteries thrown in the trash, but you have to be 
using a whole lot of disposable batteries for it to be worthwhile. Before I throw 
away 500 sets of disposable batteries for my recorders (and I’m using 
rechargeable cells now), the recorder will probably die or become obsolete and 
its replacement will use something other than AA cells.  
 
I think it might be a good candidate for a flashlight battery since the light output 
won’t get dimmer as the battery discharges. And due to the EMI noise, I can 
recommend that you not use them to power the emergency broadcast radio in 
your bomb shelter. Before jumping on to these, think about what you can use 
them in effectively.  
 
In addition to the AA cells I was sent for this review, PaleBlue also makes AAA 
cells, though their 450 mA-h capacity is less than even an old Zinc-Carbon AAA 
cell.  
 
This is a Kickstarter project, and at this time, purchase is only available through 
Indiegogo.  A pack of four with a charging cable is $30.  The PaleBlue web page, 
which will get to you where you can purchase the batteries is 
https://paleblueearth.com/ 


