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MOTOROLA ORIGINAL BATTERIES

Battery Durability Test Results:
Motorola beats the competition

Built to meet high standards

Tested for toughness
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Performs when others fail




MOTOROLA ORIGINAL BATTERIES

Tough Job. Tougher Battery.

Vibration. Impact. Static.

Shove it in your tool belt. Bounce it
on your cab seat. Expose it to static.
Drop it on the ground. Whether you're
on-the-job lifting, chasing, or drilling,
your daily work-life needs a two-way
radio battery you can depend on.

Shopping for batteries? Test results
confirm we beat the other guys.
Against Motorola Original batteries,
the other batteries failed to work
after lab tests repeated typical job-
site-type challenges.
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Drop Test

4 38% of the
Motorola
batteries
passed. 77

Vibration Test

47 100% of the
Motorola
batteries
passed. ”

ESD Test

47 100% of the
Motorola
batteries

”
passed.



Motorola batteries
built tough

Motorola two-way radio batteries
are tough — many years of experi-
ence have taught us how to make
them that way. From design and
manufacturing through real world
experience, we build Matorola two-
way radio batteries to the highest
possible standards of quality and
consistency — so you can be sure
the Motorola two-way radio batter-
ies you buy will stand up to and
survive real-world hazards and rig-
orous daily use. The tests described
in this brochure are the proof.

Built tough from
the ground up

A tough battery doesn't happen by
accident. Motorola starts with the
cells — the critical components that
provide the power — to build tough
batteries from the inside out. We
sort through the cells our suppliers
produce to identify those of highest

quality.

The cells we choose for Motorola
two-way radio batteries provide:

 High capacity

® Long cycle life

e | ow impedance

e \Wide temperature range
© Best shock resistance

All these characteristics are essen-
tial to keep your radio working
within its optimum specifications
for transmission and reception sen-
sitivity as long as possible during
the battery's life cycle.




We're in control to keep you in touch

We engineer each Motorola battery to provide optimum per-
formance with specific Motorola radios and accessories. And
we control the manufacturing process to assure superb quality
over time: ISO 9000 certification and a high level of automation in
the industry lead to consistent high quality, with less human error.
So you get clear, reliable communication under tough conditions —
something you can't be sure of with a competitor’s battery. The
test results in this pamphlet prove our superb durability.

Accelerated Life Testing and
System Testing

Motorola has a firm commitment to
quality and reliability. Before we put
the Motorola name on any battery,
we put it through Accelerated Life
Testing (ALT) — a process of rigorous
laboratory testing that simulates
years of field use. Each new prod-
uct is dropped, shaken, zapped and
more — undergoing as much torture
as even your toughest working con-
ditions could provide.

To minimize costly repairs and
downtime for you, we design,
manufacture and test our radios to
reach high levels of component and
workmanship quality.

We don't just test the battery by
itself, but also as part of a working
system. Every battery is tested with
all compatible radios and acces-
sories. In many cases, this means
conducting thousands of tests to
capture every combination possible.
This thorough testing is done to
help ensure impedance in your radio
system is minimized and that you
have dependable power when you
need it.

Only when it passes those tests
do we begin to produce and sell it.

Here are just a few of the tests
each Motorola two-way radio
battery must pass:

Rain: Steady rainfall and wind for
30 minutes on every surface.
Important for agriculture, construc-
tion, utility and public administra-
tion personnel who must work out-
doors in any kind of weather.

Salt Fog: Exposure to an atomized
salt solution for 48 hours.
Hospitality staff, utility workers
and public administration personnel
working near oceans or around
winter salt applications require
resistance to salt corrosion.

Dust: Six hours of blowing dust on
all surfaces. Critical for agriculture,
construction, utility and public
administration workers who are
exposed to a variety of dusty
environments.

Vibration: Up to nine hours of
exposure to vibration that simulates
the rattling a radio could undergo
while being transported. Light con-
struction and industrial workers,
agriculture, utility and public admin-
istration staff expect a radio in
withstand any vibrations.

Shock: Eighteen shocks with a
minimum G force of 40 Gs each.




Testing who's toughest

How do you find out if a battery will
stand up to real-world stresses?
How do you find out if one brand of
battery will continue to perform
when others won't? How do you
find out which battery will cost you
less over time?

Meeting our own standards — even
the tough ones in our Accelerated
Life Testing program — isn‘t enough.
At Motorola, we want the batteries
you purchase to be the best you can
possibly buy. This means testing our
batteries against governmental and
industry standards, and against the
competition.




So we hired an independent, outside service to collect batteries made
by several of our competitors — batteries compatible with the most
popular two-way radio model families. They collected 30 samples of

each battery type:

Compatible w/
Radio Models | Motorola Multiplier

Power
Battery Zone | Honeywell Products

HT1000
JT1000 NTN7144 M7144
MTX8000
MTX9000

BZ7144 GTS7144C BP7144

XTS3000
XTS3500 RNN4006 M8923HX
XTS5000

BZ4006

HT750
HT1250
HT1550
MTX850 HNNS008 M3009

MTX8250
MTX950
MTX9250

BZ9008 (GTS9008M BP9008

CP150
CP200 NNTN4496
PR400

BP4496

Total Samples | 120 batteries | 90 batteries

90 batteries | 60 batteries | 90 batteries

No comparable product available

While the ALT program includes
many tough tests, we chose three
that represent events that occur
most often in normal battery use:

e Being dropped on a hard
surface — Drop Test

e Being subjected to long periods
of vibration — Vibration Test

e Being shocked by static
electricity — Electrostatic
Discharge (ESD) Test

Then experienced technicians com-
pared the performance of Motorola
two-way radio batteries against the
performance of the competitors’
batteries in those tests.

We used 10 samples of each manu-
facturer's battery in each test.




Drop Test

Method: The drop test was set up
according to specifications issued
by the U.S. military for its own

equipment (MIL810F Method 516.4).

Technicians attached each battery
to the appropriate Motorola radio
and dropped it four feet to a

smooth, metal surface. Each individ-

ual battery went through seven test
cycles. Each cycle consisted of six
drops, for a total of 42 impacts. A
cycle consists of:

e 1 drop on the front

e 1 drop on the back

e 1 drop on the left side
e 1 drop on the right side
e 1 drop on the top

e 1 drop on the bottom

The technicians inspected each
battery for damage after every cycle
of drops, for:

e (Cracking or splitting open

e Damage to the connection
with the radio

e |nability to charge
e |nahility to discharge



Multiplier

Results: 88% of the Motorola
batteries passed. If you're a
CP150/200 user, consider that the
NNTN4496 battery passed 100% of
drop test where Power Products
BP4496 batteries all failed.

Multiplier: None of the Multiplier
batteries survived — half of them
failed in the first cycle.

Battery Zone: Only 33% passed.

Honeywell: None passed — all the
samples of the Honeywell batteries
failed.

Power Products: Only 20% passed —
all 10 samples of two of the Power
Products battery types failed.

Typical failures included splitting of
the battery housing, broken latches,
being dislodged from the radio and
failure to charge.

8

Multiplier M8923HX Battery Drop Test Failure,
Splitting along right side






Vibration Test

Method: The vibration test, like the
drop test, followed specifications S _
developed by the military (MIL810F  Sine vibration, which follows a

Method 514.5, Procedure 1, regular, repeating pattern
Category 24, figure 514C-18 and ) .
figure 514C-17). Again, the batter- e 3 hours along the vertical axis
ies were attached to appropriate (up and down)

radios, but this time the radios ® 3 hours along a horizontal axis
were fastened to metal plates and (back and forth)

then vibrated in two different ways: e 3 hours along the

perpendicular horizontal axis
(side to side)

100% 100%

Vibration ggo,




Horizontal Vibration

3 Axes of Vibration

Random vibration, which follows
no predictable pattern

e 1 hour along the vertical axis
(up and down)

e 1 hour along a horizontal axis
(back and forth)

e 1 hour along the perpendicular
horizontal axis (side to side)

Each radio went through a total
of 12 hours of vibration.

This time, the batteries were
inspected once after each axis
of vibration, for a total of six
inspections:

e Cracking or splitting open

e Damage to the connection with
the radio

e |nabhility to charge
e |nability to discharge




Results: One hundred percent of

the Motorola batteries passed. In v/ 4 R Its:

this case, consider the Motorola esults:

HNN9008 batteries, compatible 100% of the

with HT750, HT1250 and HT1550

radios — all of them passed the Motorola

test; none of the Multiplier M9009 -

batteries survived. batteries
passed. 77

Multiplier: Only 53% passed —
all 10 samples of one Multiplier
battery type failed.

Battery Zone: Only 57% passed.
Honeywell: Only 67% passed.

Power Products: All the Power
Products batteries passed.

Broken latches and failure to pro-
vide power were the major causes
of failure.

Honeywell H9013 Vibration Test Failure,
Latches Damaged




Electrostatic Discharge Test

Method: This test followed Every battery went through each
standards set by the International combination of contact, power level
Electrotechnical Commission. and polarity 10 times, for a total of
There were two parts: 200 air discharges and 60 contact
discharges.
Air discharge (probe is close
to battery but not touching) After each set of 10 discharges,
e Positive 4KV, 8KV, 10KV, the technicians inspected the bat-
12KV, 15KV teries for their ability to charge
e Negative 4KV, 8KV, 10KV, and to discharge.
12KV, 15KV

Contact discharge

(probe touches battery)

e Positive 4KV, 6KV, 8KV
e Negative 4KV, 6KV, 8KV

100%
100% Electrostatic Discharge

wol




Results: One hundred

percent of the Motorola
samples passed. Let's look

at the Motorola NTN7144 battery,
compatible with HT1000, JT1000,
MTX8000 and MTX9000 radios —
like all the Motorola batteries, it
passed this test; but nine out of
10 of the Honeywell GTS7144C
batteries failed.

Multiplier: Only 57% passed — nine
out of 10 samples of one Multiplier
battery type failed.

7 pesults:
100% of the
Motorola
samples
passed. "

Battery Zone: Only 43% passed —
all 10 of one Battery Zone battery
type failed.

Honeywell: Only 40% passed — nine
out of 10 of one Honeywell battery
type failed.

Power Products: Only 47% passed —
nine out of 10 of one Power
Products battery type failed.

Typical failures included inability
to charge, thermistor problems and
flashing LEDs.



Tested tough in the lab, for tough jobs in the real world
Count on Proven Tough Motorola batteries in critical situations:

e Public Safety: When the public relies on you to protect their lives,
their families and their homes, there's no margin for error — you
must always be prepared, whether you're putting out a fire, trans-
porting accident victims or responding to natural disasters.

e |arge Businesses: Reliable communication is essential to your bot-
tom line — keeping your personnel in constant contact in business
units as diverse as production, distribution and customer service.

e Municipalities: Keeping our home towns safe, healthy and pleasant
places to live isn't as easy as it may seem — your responsibilities
include not just responsive service, but efficient workflow and
economical operation as well.

e Small Businesses: Keeping your customers happy is your number
one job — making sure orders are delivered accurately or crews
arrive at job sites on time means your business stays productive
and profitable.

13



Passing the value test

Lives and livelihoods depend on the toughness of your two-way
radio batteries. Can you afford to buy “cheap” batteries that could
fail just when you need them most? Can you afford to replace
those batteries every time they fail — when you know there’s a
better choice?

Beyond the physical tests in the ALT program, Motorola batteries
pass two even tougher challenges: Keeping you in instant contact
in critical situations... and keeping your costs under control.

& Power Products

o

punwaiumumm

hkv‘ |l OTOIroila
BatteryZone |
 Power Products |




Drop, vibration and ESD tests prove it —
Motorola is consistently tougher than competition.

100% 3 Test Average




MOTOROLA ORIGINAL BATTERIES

TOUGH

Tough Job. Tougher Battery.

Vibration. Impact. Static.

Shove it in your tool belt. Bounce it
on your cab seat. Expose it to static.
Drop it on the ground. Whether you're
on-the-job lifting, chasing, or drilling,
your daily work-life needs a two-way
radio battery you can depend on.

Shopping for batteries? Test results
confirm we beat the other guys.
Against Motorola Original batteries,
the other batteries failed to work
after lab tests repeated typical job-
site-type challenges.

MOTOROLANG)

ORIGINAL

Drop Test

44 38% of the
Motorola
batteries
passed. 77

Vibration Test

47 100% of the
Motorola
batteries
passed. 77

ESD Test

2% 100% of the
Motorola
batteries
passed. 7










<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (U.S. Prepress Defaults)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




