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Disclaimer of Liability
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1 ABOUT THIS MANUAL

This manual has been prepared by Ultralife CorgHerpurpose of providing a maintenance technittian
information necessary to understand and to maink&rCH0004 Battery Charger/Conditioner.

1.1 Symbols Used

The symbols shown in this section appear througtiesitmanual, the first one shown being M@TE
symbol, below, which is self-explanatory.

you use this product.

a NOTE: Note statements contain important information thaly affect how

The other symbols represéntportant safety advigend they appear throughout this manual and on the
CHO0004 in the form ofWARNINGSndCAUTIONSagainst possible hazards to people or equipment,
respectively. These safefy ARNINGSandCAUTIONSmust be followed at all times.

WARNING. Warning statements mean danger. They identify jwestprocedures or
conditions such as high voltage that could resuihjury or loss of life and which,

therefore, require extreme care before proceeding.

CAUTION: Caution statements denote a hazard. They idgmtifgtices, procedures or
conditions that could result in damage to or destin of this product or other equipment

or property.

Ground: This symbol is placed adjacent to grounding lamasion the unit. These areas
are designed to be connected to an earth groutnethrough a power cable or
grounding cable to prevent injury to the user.

|

Ground. This symbol is placed adjacent to grounding lamasion the unit. These areas
are designed to be connected to an earth grouineethrough a power cable or
grounding cable to prevent injury to the user.

Emm———  Direct Current. This symbol is placed adjacent to the Direct Cot@®C) input location
B mm mm ©on the unit. This connector is designed to be cotauketo only a DC source.

DC Polarity. These two symbols are placed next to their comedmg DC input
+ connectors to identify positive and negative touker. The “+” symbol indicates the red
positive terminal, and the “-“symbol indicates thkack negative terminal.

Ultralife Corp assumes no liability for the custatadailure to comply with theS& ARNINGSandCAUTIONS
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1.2 General Safety Instructions

WARNING: Prior to using the CHO004, please read the safeiy eaution instructions
located in this section to prevent the mischargeaiastrophic destruction of a battery.

While inherently safe, misuse of the CH0004 mayltrésdamage to the battery and/or

the CHOO004 battery charger. Specifically:

Before using the CH0004 battery charger, read radtiuctions and cautionary
markings on (1) the battery charger, (2) batteB), froduct using the battery.

To reduce the risk of injury, charge only batteries this charger is designed to
charge: BB-390/U / MAI-390 Nickel Metal - Hydride, UBI-2590 / BB-
2590/U, UBBL09 Lithium lon and BB-590/U / MAI-590 NiCad batteries.
Attempting to charge other types of batteries may cause personal injury
and/or equipment damage.

Do not operate the CH0004 if it has received a pHalow, been dropped, or
otherwise damaged in any way; take it to a qualifiepair technician for
servicing.

Do not expose the unit to wet conditions (rainmos) with the lid open.

Use of an attachment not recommended or sold biattery charger
manufacturer may result in risk of fire, electrivogk, or personal injury.

To reduce risk of damage to electric plug or cqudl] by plug rather than cord
when disconnecting charger.

Make sure cord(s) is located so that it will notdtepped on, tripped over, or
otherwise subjected to damage or stress.

An extension cord should not be used unless aledpluécessary. Use of
improper extension cord could result in risk oéfand electric shock.

Do not operate the charger with damaged cord ogplueplace it
immediately.

Do not disassemble the CH0004; take it to a qualifiepair technician when
service or repair is required. Incorrect reassemingy result in a risk of
electric shock or fire.

To reduce risk of electric shock, unplug chargendrits power source before
attempting any maintenance or cleaning. Turningcofitrols will not reduce
this risk.

If there are any questions regarding maintenanceajety-of-use issues
pertaining to the CHO004, please contact our sendepartment at:

Service Department

Ultralife Corporation

(PHONE) (315) 332-7100 (FAX) (315) 331-7800
(Email) service@ulbi.com
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2 PRODUCT DESCRIPTION

The CH0004 Battery Charger/Conditioner is desigioggrovide a safe and effective recharge of the
following batteries:

BB-390/U / MAI-390 Nickel Metal Hydride

BB-590/U / MAI-590 Nickel Cadmium

BB-2590/U Lithium-ion

UBI-2590 Lithium-ion

UBBLO09 Lithium-ion

These batteries are rechargeable batteries commeatywith Tactical Communication Equipment. Each
battery has the same form factor and in many dasaterchangeable for battery operated equipniérg.

CHO0O004 will charge up to two batteries at one tikeditionally, the user can charge multiple battigyes
at the same time.

CAUTION:: Prior to using the CHO0004, please read the safety @aution
instructions located in section 1 to prevent theaharge or catastrophic
destruction of a battery.

While inherently safe, if the CHO004 is used inectly, an accident can occur.
Misuse of the CHO004 may result in damage tdotttery and/or the CH0004
battery charger.

2.1 Features
CHO0004 features are described in the following satisns.

2.1.1 Charge Detection

The CH0004 automatically detects battery problench s open cells or other battery problems, which
prevent a safe and efficient charge. There arengbeuof internal safeguards built into the unitmperature,
voltage and time are monitored throughout thedhatge. Fast charge is terminated when the uréctiethe
battery has been fully charged. The CHO004 alsoraatically detects different battery chemistrieshoy
contacts or lack of contacts on the battery itself.

2.1.2 Lithium lon Battery Detection

The charger detects the BB-2590 Li-lon batterydigiothe contact on the battery. When it is detedtes
charger will charge using a constant current oAlu@til the voltage reaches 16.4V. When the vatey
reached, the charger will go into a constant veltampde. When the charge current falls below 140tné\,
charge is complete. There is a 12-hour safety tifrtbe charge current never goes low enough. Wills
terminate the charge.
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2.1.3

214

2.1.5

2.1.6

2.1.7

2.1.8

NiCad OR NiMH Battery Detection

With the lack of a contact, as with Lithium lon teaies, the CHO004 will assume that the battegy Mickel-
based chemistry (NiCad or NiMH). The charger wilhoge at a constant current of 1A while sampling
change in voltage. When a negative change in witagetected, the peak has been found and thgeclsar
complete. There is a 6 hour safety timer that teiliminate the charge if the battery never peaksh@n
NiMH battery are thermistor contacts for each sgcthat detect the battery’s temperature.

Temperature Detection

If the battery’s temperature is above 65°C wheés [itut on to charge, the charger goes into a faattdition
and waits until the battery cools down before going fast charge. If the battery gets above 6&ftile
charging, the charger will suspend the charge thtibattery cools down, and then go back intodhatge
to complete.

Unattended Charging

The Charge Modules will detect open or shortedscHila defective cell is detected the CH0004 wndlt start
the charge cycle.

Once Charge is completed the CH0004 will maintaitattery being charged with a trickle chargeattdry
is left connected to the CH0004.

In no event will a battery be overcharged usingGhBARGING ALGORITHM of the CH0004.

Wide Range Input Voltage
Allows for operation from nearly any AC or DC powsaurce likely to be encountered worldwide.

Conditioning Cycle
Automatic discharge/recharge function included. €beditioning cycle can be activated individuallrp
battery at operator’s option.

Equipment Provided
Provided with the CHO004 Charger/Conditioner isA&hpower cable and this technical manual.

Copyright © 2009, Ultralife CorporationfNewark, NY- 315-332-7100 Fax 315-331-780Quww.ultralifecorporation.com
7 07 OCTO09 UBI-5157 REV: B




2.2 Physical Description

Figure 1 shows the physical layout of the chargdre CHO004 consists of two charge modules, anAC t
DC Power Module and a Control/Filter Board.

Figure 1: CH0004 Charger (Front View)

2.3 Functional Description
The CH0004 Charger (Figure 1) consists of the failhg items:

= Charge Module (2 ea.)
= Control/Filter Board
= AC to DC Power Supply

Each is described in the following subsections.

2.3.1 Charge Supply
The Charge Modules are non-repairable potted mediileese modules accept a DC input voltage, monitor
battery selection and provide the charging fundtifom the battery to be charged. The battery dietect
circuit, discharge switches, battery charge indicaREDS and charge circuitry are all located orsthe
boards. Each module provides the necessary vottageht parameters to the battery charge connectors

2.3.2 Control/Filter Board

The Control/Filter Board accepts the AC and/or Dpuit power, contains self-resetting circuit breaker
protect the unit, filters for EMI suppression, a Bgulator for charger modules and fan, and funstias the
interconnect point between the charge modules ahdoADC Power.

2.3.3 AC to DC Power Supply

The AC to DC Power Module accepts a 115-230 VAQ668Mz AC input and converts the AC input to a
regulated 25V DC output to the Charge Modules.
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3 OPERATION

3.1

3.2

3.3

This section provides a basic operational desoripdf the CH0004 battery charger and its asseniiriagsr
components.

Grounding Connections

The CH0004 should be grounded to reduce risk aftrteshock. The CH0004 is equipped with an electri
cord having an equipment-grounding conductor agcbanding plug. The plug must be plugged into an
outlet that is properly installed and groundeddonaadance with all local codes and ordinances.

AC Power Cord Connections

If the plug will not fit into the outlet, have aqgper outlet installed by a qualified electriciantefnporary
adapter can be used to connect plug to a two-paleptacle if a properly grounded outlet is not lade.
(See Specifications chapter for input power cajtaslof the CHO004).

WARNING: Never alter AC cord or plug provided. Improper cention can
result in a risk of an electrical shock. The tengrgradapter should only be used
until a properly grounded outlet can be installedebqualified electrician.

WARNING: Before using adapter, ensure the center screw tétoplate is
grounded. The green colored rigid ear or lug exiagdrom adapter must be
connected to a properly grounded outlet. If neagggeplace original outlet
cover plate with a longer screw that will secureapter ear or lug to outlet cover
plate and make ground connection to outlet.

Battery Selection, Charging and Charge Cycle

The CH0004 will charge two batteries at one tinmel(iding different battery chemistries or two oé th
same). Each battery’s type will automatically bé&edeed when placed on the charger. The CH0004 eharg
module allows the unattended recharge of battefies.module also assures a safe and effective ngelod
the battery. The charger has a built-in timer tot sfif the CH0004 to prevent the battery from being
overcharged. The recommended batteries are listdekitable that follows.

The typical charge cycle for the three types ofdyas listed below assumes a fully dischargedebafor the
charge cycle. Note these are average (approxirtiatey and are listed to show a reasonable timeefriam
the charge cycle.
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CAUTION: Prior to charging any rechargeable battery, vetifye type of battery
to be charged. The CHO004 consists of two chargduiee and a Control/Filter
Board. The CH0004 will safely and completely regeaBI-2590/U, BB-2590,
UBBLO09 Li-ION, BB-390/U, BB-590/U, and UBBLO02 b&ts.

Battery Description Manufacturer NSN Charge Cycle
Nickel Metal Hydride . 6140-01-490-4317 4 hours
BB-390/U 12/24VDC Bren-Tronics
Nickel Metal Hydride .
MAI-390 12/24VDC Mathews & Associates 4 hours
BB-590/U NiCad 12/24 VDC Various 2.5 hours
MAI-590 NiCad 12/24 VDC Mathews & Associates 2.5 hours
UBI-2590 Lithium-ion Ultralife 6 hours
BB-2590/U Lithium-lon Bren-Tronics 6140-01-490-4316 6 hours
UBBLO9 Lithium-ion Ultralife 6 hours
UBBLO2 UBI-2590 Lithium-ion | Ultralife 6140-01-553-3527 6 hours

NOTE: If a battery type is encountered which is not tsitethe table above,
please contact Ultralife Corp at the address or BHrprovided throughout this
document.

—

3.4 Battery Discharge

The CH0004 allows the operator to discharge bagefuring the discharge function the top heat sink
surface of the charger will become warm. This iewad operation. During discharge operation lochée t
CHO0004 in a well-ventilated area and ensure norftafle materials are near the unit.

3.5 Start-up

The CH0004 automatically determines the batterg gnnected. The operator can either plug the O#00
into a power source or attach the batteries taittiefirst. Once the batteries are attached andep@pplied
to the unit, the batteries automatically start givay.
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3.6 LED Indicators

There are four groups of LEDs indicating the statiushe charger. Refer to Figures 2 and 3 onghige and
the paragraphs that follow.

o0 BT ECPCHBE LT 00 AN VT LD i 12-36 VOC

115-230 VAC %D [0c] +
Ak . — fish

ULTRALIFE
BATTERIES

Figure 2 CH0004 Operation Panel

2.2.3 Green LEDs

Charging Indicatol 2.2.4 Yellow LEDs
Charging Indicators

222 Green.LEDs 2.25 Yellow LEDs
Battery Type Indicators Discharging Indicators

-@—@—
B1l=Battery 1indicators g @ A_:_:_:

2.2.6 Calibrate/Condition
‘ — Red Push Button

UBI-2590 /

BB-2590/
UBBL09 CALIBRATE /
90% CHARGE CONDITION

BB-390 /
BB-690

_ -@—0—©O
B2 =Battery 2Indicators @ @ s\-@—@—@

Figure 3 LED Indicators
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3.6.1

3.6.2

3.6.3

3.6.4

Battery Type” Indicator LEDs

When a battery is plugged in to the charger, ontd@two green LEDs labeled "BATTERY TYPE" will
indicate which type of battery (UBI-2590 / UBBLO®B-2590 or BB-390 / BB-590) is plugged in. When
the correct type of battery is indicated, the bigittell be charged correctly. If the incorrect g/pf battery is
indicated, remove the battery from charger. Tloeiirect type of battery has been detected becdudfert
or damage to the battery contact, or damage tohthmger. A battery that has been indicated as@orriect
battery will not charge correctly if left on theariger, and may cause damage to the battery orexharg

“Charging” Indicator LEDs

The two green LEDs labeled "CHARGING" indicate #tate of charge a section of the battery is ine On
indicator is for each section of the battery.

= Solid green: Indicates the battery is fast chaygin
= Extinguished: Indicates the charge is complete.

= Blinking: Indicates a trickle charge conditionrickle charge condition means the battery section
voltage is too low or the battery section is totdawr too hot to fast charge. If a battery secton
voltage is too low, or, is too cold (below optimeimarging temperature) to charge, the charger will
trickle charge until the voltage or temperaturbigh enough and then go into fast charge. If the
battery section is too hot, the charger will waitilthe section cools down before going into fast
charge.

“90% Charge” Indicator LEDs

The two yellow LEDs labeled "90% CHARGE" indicat@ewn the battery section is at least 90% full
capacity. One indicator is for each section.

If the battery is charging and it is removed arehtheinstalled back on the charger, the unit witart the
charge cycle.

“Discharge” Indicator LEDs

The two yellow LEDs labeled "DISCHARGE" indicate &rhthe battery section is being
discharged/conditioned. One indicator is for eattien.

Copyright © 2009, Ultralife CorporationfNewark, NY- 315-332-7100 Fax 315-331-780Quww.ultralifecorporation.com
12 07 OCTO09 UBI-5157 REV: B




4 MAINTENANCE

Maintenance for the CH0004 is described in theofwilhg sections.

4.1

41.1

4.1.2

4.2

Cleaning
Cleaning of the CH0004 is described in the follogveections.

Dirt and Dust

All external components to the CHO004 can be cldavith a water dampened non-abrasive cloth and
allowed to air dry or wipe dry with a clean dry rabrasive cloth.

Oils and Grease

All external components of the CH0004 can be cldami¢gh a mild soap/water solution dampened non-
abrasive cloth. Rinse with water dampened nonsiealoth and allowed to air dry or wipe dry wéltlean
dry non-abrasive cloth.

Corrective Maintenance

The CH0004 has N@ser serviceable parts. Units requiring correatnaéntenance should be sent to
McDowell Research for repair. Contact informatisprovided in the next chapter.
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5 CUSTOMER ASSISTANCE

5.1 Warranty Information

Warranty Statement

4 yearsfor equipment shipped after May 1, 2004.
3yearsfor equipment shipped prior to May 1, 2004.

Ultralife Corporation warrants to its customerstttie products it manufactures and sells will lgefirom
defects in materials and workmanship for a periofbar (4) years for equipment shipped after May04.

This warranty shall not apply to any defect, fal@ar damage caused by improper use or inadequate
maintenance and care. Ultralife shall not be @ltéid to provide service under this warranty to irepa
service, or modify these products.

In order to obtain service under this warranty teogers must return a failed unit to Ultralife Cavjth a
description of the failure, contact information ¢iase questions arise and to speed up processq@gaintee
claims) and finally a return shipping address.rdlife Corp will return any failed unit at Ultradifs cost.

NOTE: This warranty does not apply to batteries suppbgdJltralife Corp. All batteries
e supplied by Ultralife Corp are warranted for oné ¢fear from date of shipment.

5.2 Contact/Return Information
Please call (315) 332-7100 to obtain an RMA nunpvir to returning any failed unit(s) to:

Ultralife Corporation

2000 Technology Parkway
Newark, New York 14513
Phone: (315) 332-7100
Fax: (315) 331-7800
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6 SPECIFICATIONS

Table 1: Physical Characteristics

Dimension Measurement

Width 295 mm (11.62 inches)
Length 340 mm (13.37 inches)
Depth 153 mm (6.00 inches)
Weight without Battery | 5.4 kg (12 Ibs.)

Table 2: LED Indicators

Indicator Meaning

Flashing Green Pre-charge Condition
Steady Green Fast Charge

Green LED Off Fast Charge Complete

Table 3: Electrical Characteristics

Dimension Measurement

DC Input Range [12-36 VDC auto ranging

AC Input Range  [115-230 VAC 50/60 Hz

Charge Rate 1.0 Amp PER STRING (BB-390/590 Batteries)
1.0 Amp PER STRING (BB-2590 Batteries)

depending on the voltage. UB recommends a miniofua@20 AWG wire be used for the

NOTE: The DC Input requires approximately 100 watts mbeput current will vary
) DC power cable.
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