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Safety and Operating Environment
Always use a grounded AC outlet o power the Analyzer X3 & X6é.

Keep the Analyzer X3 & X6 at least one-foot away from any object to allow for proper
ventilation.

Do not Analyze Batteries outside the recommended femperature ranges. For good and
consistent results, 256°C (Room temperature) is recommended. Allow batteries to stabilize to room
temperature before analyzing.

Do not exceed the battery manufacturer’s recoomnmended voltage, charge curent and
discharge current.
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OVERVIEW

The W&W Analyzer X3& X6 is a programmable battery tester and battery cycler capable of testing a variety
of battery chemistries such as; Lithium lon, Lithium Polymer, Nickel Cadmium and Nickel Metal Hydride.
Most mechanical shapes can be accommodated with a specially designed battery cup. See battery
Cup description for more information.

FEATURES

Analyzes, condition and charges Nickel Cadmium and Nickel Metal Hydride batteries.

Analyzes and charge lithium lon and lithium polymer batteries.

Features a single button capable of multifunction and an easy to read display for a user interface.
Auto condition cycle for nickel batteries and life cycle mode for all batteries.

Quick Test (QT), determines the state of a battery, as well as one of two states
Batt>60% and Batt<60%

Prime mode, allows one to enable a Li-ion battery to be unlocked at the upper and lower end of

the Li-ion protective circuits range. Enabling Nickel based battery to acquire a charge to enable
the battery to be evaluated by the various modes of the X3 & X6.

Optional thermal printer for status and result printing.
PC program available for more advance user inferfacing and graph generation.

Embedded OEM parameters or user defined profiles in “Leamn Mode”.
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Universal cup

The Universal cup will allow one to evaluate batteries with different chemistries and cell counts within defined
specifications. The Universal cup has one memory location that can be programed the same as the Leamn

Memory location in a standard cup.

During entry info the “"Learn Mode"of the Universal cup, Batftery Chemistry, Capacity, and the number of Cells
Are prompted for data entry. Follow the Directions below to enter data for the Learn Mode.

Data Range

Chemistry (Lithium lon, Nickel Cadmium, and Nickel Metal Hydride)

Capacity 100 - 4000 maH
# Of Cells 1-12 NiCd and 1-4 Li-ion

Impor'rcnf: It is important that when testing
an UNKNOWN BATTERY in the learn mode that
you select the UNKNOWN state as opposed fo
GOOD. You can not perform a valid Quick

test or an impedance test with the Universal cup.
One must observe the proper polarity when
connecting the battery to the Universal cup.
Should you connect the battery incorrectly,

you will hair a buzzing sound, reverse the leads.

At this point you may perform all the standard
operations that can be performed in stations; 2
3, 5 and 6 of the X3 and Xé.

To change the cup settings for a different battery
or for different parameters for the same battery,
just repeat the Learn mod process again.

Universal cup.

SELECTING “ LEARN “ FOR

UNIVERSAL CUP
ACTION I DISPLAY

E 3
‘ INSERT BATTERY
LEARN MODE
SELECTED
pUSH nn STATUS: UNKNOWN OR GOOD
RENON <ruucnou> TO CHANGE
[ nmswv TVPE =
PUSH HRON lI1HIUM ION
PUSH[‘ W
IFMIR@II@W
ceu coum =
PUSH u@m z CELLS
ENTER ms NEW CHARGE
PUSH u@m RATE: mon MA
PUSH PASS/ FAIL LEVEL =
i au% or CAPACITY
uou TCELL 1800MAH
.v
STORING NEW
NO ACTION » CONFIGURATION
@\
FINGION ‘ _
-
[LEARN MODE COMPLETE
ReMOVE BaTeRY

NO ACTION

NO ACTION
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Leamn Mode

This mode when selected will allow a battery’s parameters to be created for new battery models.
Abattery "Adapter Cup” holds a total of 5 battery profiles for parameter storage; four are preprogrammed
with OEM information for a particular battery series. The fifth profile can be modified by the “Leamn

Mode”. During entry info the “Learn Mode”, Battery Chemistry, Capacity, and the number of Cells are
prompted for data entry. Follow the Directions below to enter data for the Learn Mode.

Data Range

Chemistry (Lithium lon, Nickel Cadmium, and Nickel Metal Hydride)

Capacity 100 - 4000 maH
# Of Cells 1-12 NiCd and 1-4 Li-ion

Importqnt: It is important that when testing
an UNKNOWN BATTERY in the learn mode that
you select the UNKNOWN state as opposed fo
the GOOD state until the battery has been
certified to be equal to or greater than 95% of
it's rated capacity, then perform an Impedance
test and record the results, repeat the leamn
mode with: BATT STATUS: as GOOD. Once a
good battery is learned, you will be able to
perform a QUICK TEST in station (1) of the X3
and on stations (1) and (4) of the X6.

Leamn Mode Precautions

A good battery must be used fo calibrate a
battery’s profile. OEM batteries have unique
profiles that should not be used when festing
non-OEM batteries. For each new non-OEM
battery, create a new profile. The factory
settings can not be modified in the field,
however by utilizing the LEARN MODE
function one can learn a non-OEM battery.
It is very important that the battery you are
using the LEARN MODE function for must be
at least 95% of the stated capacity and a
Impedance test should be performed on
the battery in question and entered when
requested in the LEARN MODE. It is a good
idea to set the acceptable deviation to
35% to begin with. The leaming of a good
non-OEM battery will enable you to perform
a QUICK TEST (QT) in station #1 of the X3 and
stations #(1) and #(4) of the X6.

SELECTING “ LEARN “
AND RESULTS

— —
ACTION | BISPLAY

E 3
NO ACTION ‘ INSERT BATTERY
LEARN MODE
NO ACTION SELECTED
PUSH lATl STATUS: UNKNOWN OR GOOD *
u@m <FI‘NC‘IION> TO CHANGE
[ BATTERV TYPE =
FUSH IFW@II@N LITHIUM ION
FUNENION
‘ czu COUNT =
PUSH 2 CELLS
ENTER 'I'HE NEW CHARGE
"USH IFUJ@II@N RATE: wou MA
PUSH PASS/ FAIL LEVEL =
FUNEIION so% or CAPACITY
‘ INOMINAL IMPEDANCE =
P nigmom ‘ *
L N
ACCEPT DEVIATION =
P RnEhon ‘ * A
.
LION 1CELL 1800MAH
-
STORING NEW
[ E 2
o W
FUNGTIoN

[LEARN MODE COMPLETE
REMOVE BATTERY

REMOVE BATTERY

(**) APPEARS ONLY WHEN A (GOOD) BATTERY IS BEING LEARNED!
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X3 & X6 Specifications
Station Std Power Supply Hi Power Supply

X3 X6
Number of stations 3 6
QuickTest: Stations #1 #1 &4

Takes approximately 3min

Checks Impedance

Checks voltage min/max

Checks discharge at different rates

Utilizes an algorithm to determine capacity range.

Standard Tests: Stations
Charge only 3 6
Discharge only 3 b
Cycle :1,2,3 3 6
Auto 3 6
Condition 3 6
Impedance 1 1&4

Battery Voltage:1.2t0 15V Max. Number of cells: Nickel based : 12 cells, Li-ion: 4 cells

Charge/Discharge current:  50mAto 4Ain 50mA steps

Maximum charge power : X3 55W/station, 60W total 58W/station, 100W total
X6 55W/stafion, 120W total  58W/station, 200W total
Maximum Discharge power: X3 25W/station, 75W total 25W/station, 75W total
X6 25W/station, 150W total 25W/stafion  150W fotal

Power Management The X3 & X6 automatically regulates which station will receive max. Power during high pwr demands.

Chemistries: Lion, NICD and NiMH

Charge and End of Charge Detection Protocols:
Li -ion, Constant current - Constant voltage Detection is achieved at C/11. Where (C) = capacity of Batt.
Nickel based battery: Constant current, with negative delta V Detection.

Display: 20x2 Backlit LCD

Battery Adapters
Quick Connect Adapter Cups for ease of changing Adapters (No tools required)
Five Memory locations, each can be programmed for Li-ion, NiCD or NiMH
Fifth memory location is field programmable, for all parameters

Data Ports:RS-232 interface to P.C. And Serial Printer

Line Voltage: 100 TO 240 VAC 50t0 60 Hz

Input Current

Output: X3 24V@2.5A Xé 24V@4.16A
Dimensions and Weight: X3 X6
Length 4.5"(110.25mm) Length 4.5"(110.25mm)
Width 13"(318.5mm) Width 24.5"(622.3mm)
Depth 9“(220.5mm) Depth 9“(220.5mm)
Weight 6.5Ib(2.96kg) Weight 11.31b(5.2kg)

Options Available:  RC. Software, Serial Printer, Universal Adapter and Power Supply (24V@4.16A)

070217 Al Specifications are subject to change without nofice.
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Parts Overview

Adapter cups

AnOlyzeI' X3 D|s$

FUNCTION BUTTONS

Serial Port
(Computer) DB9-female

Rear view of Analyzer X3

Hi Power in Receptacle
optional

Serial Port
(Computer) DB9-female

Rear view of Analyzer X6
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On/Off Switch
Power in Receptacle

Serial Port
(Printer) DB9-Male

On/Off Switch
Power in Receptacle

serial Port
(Printer) DB9-Male

Impedance Test

Impedance of a battery can be a good indicator of degradation of a battery’s performance. In general, the lower
the impedance number the better the battery performance during discharge. As a battery ages the

impedance starts to rise indicating possible problems with the electrolyte, separator, contact corrosion, or

metal interfaces, allimpact the impedance.

The initial impedance of a new battery should be recorded and compared through the life of a battery and a
determination can be made to remove the battery from service when the impedance rises out of range.

The Analyzer X3 and Xé produce impedance results within a 15 seconds of testing and displays the impedance in
Ohms on the display or on a printout when an optional printer is used.

Follow the directions below for Impedance testing.

This test is only performed in Pocket #1 for the X3 and pockets #1 and #4 for the Xé6.

SELECTING “IMPEDANCE *“
AND RESULTS

ACTION | BISPLAY I

Display After *Tum O ‘ EMPTY
After the battery is placed TO PROCEED PRESS
in the adapter SFUNCTION>
PUSH FUNCTIONBUTION — 70.0 —
i potery B vicronroc e
specs appear
inthe display  FEIION =
NICD 700 MAH 7.2V
NO ACTION HAS BEEN SELECTED
I
.
-1 FUNCTION> FOR NE
[‘ 'YCLE/AUTO/CONDITION]
PUSH FUNGION <FUNCTION> FOR NEXT
Q
Wy
<FUNCTION> FOR NEXT
FUNETION
-
L
PUSH <FUNCTION> FOR NEXT|
FINGTIoN ==
IMPEDANCE TEST
NO ACTION <FUNCTION> FOR NEXT|
-
IMPEDANCE TEST
NO ACTION HAS BEEN SELECTED
-
FUNGION

[ BATTERY IMPEDANCE
O N i
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Charge Mode

The Analyzer X3 and X6 applies two types of charge algorithms for the two types of chemistries.

For Nickel based battery chemistries, a constant current of 1C (changeable with software option) is applied
until the battery voltage peaks and descends negative. A top off current or 0.2C is then applied for 30
minutes fo bring the total charge to 100%.

Lithium batteries are charged with a different algorithm. The Analyzer X3 and X6 applies a constant current of
1C until the battery pack voltage equals between 4.1 and 4.2 Volts (the exact voltage depends on the pack
manufacturer’s specification). Upon reaching the predetermined voltage, the voltage is then held constant
allowing the current to decrease to C/11.

The rate at which the battery is charging is called a C rate. The (C) rate is the charging current divided by the
Capacity of the battery . For example: the capacity of a battery is 1200maH and the charge current is

1200 mA, than (C) rate is 1(C). If the charge current is reduced to 120 mA, then the C rate is 0.1C.

To select the Analyzer X3's and X6's Charge Mode, follow the directions below:

SELECTING “ CHARGE *“
RESULTS
ACTION BISPLAY |

After the baitery is placed '° PROCEED PRESS
in the adapter <FUNCT'°N>
PUSH FUNCTIO] UTION LION e
il batt
i N »_
inthe display  FUNGIION
LION T650 MAH 7.4V
NO ACTION HAS BEEN SELECTED
PUSH QUICK TEST
u@u@o FUNCTION> FOR NE
VCLE/AUTO/CONDITION
PUSH n@[@w <FUNCTION> FOR NEXT
DISCHARGE BATTERY
PUSH NSO <FUNCTION> FOR NEXT
CHARGE BATTERY
NOACTION <FUNCTION> FOR NEXT
-
‘CHARGE BATTERY.
NoAcToN I

NO ACTION ‘ READY

I.

CHARGE COMPLETED
FORRESULTS _
NGO ‘ 120 MINUTES + TOP OFF

14
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Understanding the Analyzer X3’s and Xé’s Adapter CUP

The “Adapter Cup” allow different batteries to be serviced by the Analyzer X3 and Xé.
Each "Adapter Cup” is made for a specific battery model. There are 5 memory locations
(data profile locations) within each "Adapter Cup”. The first four profiles store pre-stored
battery information and can only be altered using an optional software interface. The type
of data stored for example is chemistry (NICD, NiMH, Lithium lon and Lithium Polymer),
capacity, impedance, charge current, and discharge current.

The fifth profile location is used for a user defined battery type or the same OEM model.

To invoke this location and store data, use the “Learn Mode”. See the Section on “Learn
Mode” in order to enter data.

Highlighted Features

® Physically accommodates battery pack in the analyzer

® Holds five different Muti -chemistry parameter profiles.

@ Learn Mode profile location for user defined parameters of a unique battery.
® Locking Lafch system allows cups to be changed without tools.

® UP to 4 OEM battery pack’s profiles programmed at factory

® Prime mode, allows the unlocking of a Li-ion Battery protection
circuits, both at the upper and lower limits. The Prime mode will
also put a charge on a nickle based battery that has been
allowed to self discharge to a level that the X3 or the X6 or a battery charger
could not recognize it when the battery is placed in a charger or the
X3 or Xé.

Lock Latch
Contacts
Engraving
Bezel
Lock
Latch

Adapter cup
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Getting Started

Power Up

- Connect the unit to the proper AC voltage and
Turn-on power using the switch located on the
Back of the unit.

WW Manufacturing ONCE THE UNIT HAS BEEN
. <4———  POWERED, THE DISPLAY
V9:20p Daie: 2.09.08 SHOULD SHOW, AND THEN SHOW
M every B every X3
EMPTY
Hevey  Bewer  Bewey X6

BAavey  Bevery A every

You are now ready fo service a battery. Placing the appropriate “adapter cup” in the analyzer will allow

you fo service an OEM battery. The cup contains pre-stored data e.g. chemistry type, capacity, impedance,
charge rate and discharge rate for 4 battery types.

There is a fifth data position in the “cup” reserved for user defined information during the Leamn Mode.

See "Learn Mode" for more information.

1. Place a battery into the “adapter cup”. The display “Press Function to Proceed” should be displayed.

The analyzer should detect your battery and give chemisiry and capacity options as the function button is
Pushed. See note below, should the aforementioned not occur. *

*Note: If you do not see your chemistry during this process, remove the battery and reinsert it after pressing
the function button momentarily. This operation will place you in the “Leam Mode”. See “"Learn Mode” on how
To proceed.

2. Scroll through the menu until your battery appears (using the Function Bufton). When your battery
appears, stop pressing the Function Button and wait until the display stop blinking. An acknowledgement
beep will be heard and the display will also acknowledge your selection.

3. The display will now show a menu of “Test options“as you press the function bufton e.g. QUICK TEST,

CYCLE/AUTO/CONDITION, Dis-charge, Charge and Impedance Test. This sequence only occurs for Statfion (1).

For Stations (2) and (3) you will see the following sequence: CYCLE/AUTO/CONDITION, DIS-CHRG BATTERY
and CHARGE BATTERY

As you press the Function button the display should scroll through the menu of “Tests”. When the test you
have select appears in the display, just simply stop pressing the function button and wait until the display
stop blinking. Once the display stops blinking, an acknowledgement beep will be heard along with a visual
of the test you Selected in the display.

4. The test you selected will now start. Results will be displayed upon completion and if you have the
optional printer attached a print out will also be printed upon test completion.
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Discharge Mode

The Analyzer X3 and X6 is capable of a single discharge cycle by selecting Discharge Mode.

In the normal discharge mode a constant pre-stored load current (C/5) is applied to the battery until Tvolt
per cell has been reached. The result of the measurement is displayed as a percent of capacity. The
capacity of a battery is defined as the amount of current over fime. So the discharge result shown by the
Analyzer X3 and the X6 is also given in mAh, the amount of current discharged over time.

The rate at which the battery is discharge is called the (C) rate. 1C is the discharge current amount of the
battery divided by battery capacity. For example: the capacity of a battery is 1200mAh and the discharge
current is 1200 mA, 1C. If the discharge current is reduced to 120 mA, then the C rafe is 0.1C.

Use the following procedure to select the Discharge mode:

SELECTING “ DISCHARGE *“
RESULTS

ACTION | BISPLAY

-
After the battery is placed TO PROCEED PRESS
in the adapter <FUNCTION>
PUSH FUNCTION [BUT{ON e
il bat )
3gécs%§$‘ém ® ‘ FUNCTION> FOR NE
inthe display ~ FUNETION -
LION 1650 MAH 7.4V
NO ACTION HAS BEEN SELECTED
8-
PUSH @ QUICK TEST
FUNEON FUNCTION> FOR NE!
I [CYCLE/AUTO/CONDITION,
PUSH FUNGJION <FUNCTION> FOR NEXT
8-
DIs-CHRG BATTERY
NO ACTION <FUNCTION> FOR NEXT
-
DIS-CHRG BATTERY
NO ACTION HAS BEEN SELECTED
-
-
B

FUD@H@M

‘

CAP= 91% 1501MAH
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Condition Mode

The CONDITION CYCLE serves basically two needs of Nickel based batteries, one is fo reform the

Cells of a battery that hasn't been used for an extended period of time, say for 3 or more Months.

Secondly this mode will eliminate MEMORY EFFECT better known as VOLTAGE DEPRESSION.

Usually deep discharging the battery will restore the battery back to normal capacity such as the discharging

and charging cycle used in the Analyzer X3 and Xé.

Lithium lon batteries do not suffer from voltage depression, but they will not be harmed if the Conditioning
cycle is applied to them. To select the condition cycle follow the instructions below.
With the X3 and Xé, the percentage of the rated capacity of the battery being CONDITIONED is set at 80%, the 80

is set af the factory and can be modified with the use of optional software.

SELECTING “ CONDITION “
AND RESULTS

ACTION | BISPLAY 1

Display After “Tum On” ‘ EMPTY
R 3
Affer the battery is placed TO PROCEED PRESS
in the adapter <FUNCTION>
PUSH FUNCTIONBUTTON — 700'MAH —
il batt -
pulioohintd ‘ Funcnon> FOR NEX
Pecs appear
inthe display  FUNGION
NICD 7nn MAH 7.2V
NO ACTION HAs BEEN SELECTED
QUICK TEST
PUSH ‘ FUNCTION> FOR NEX]
YCLE/AUTO/CONDITION
NO ACTION <FUNCTION> FOR NEXT
VCLE/AUTO/CONDITION
NO ACTION HAs BEEN SELECTED
CVCLE 1
PUSH FINGION <FUNCTION> FOR NEXT
CONDITION 70 80%
NO ACTION <FUNCTION> FOR NEXT

‘ CONDITION TO 80%

NO ACTION HAS BEEN SELECTED

.,

NO ACTION ‘ READY

'CONDITION - DONE 1
RESULTS B | cAP= 85% 595 MAH
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QUICK TEST ANALYSIS

This is an advanced proprietary algorithm capable of determining the health of a battery. Specially stored
parameters allowing the Analyzer X3 or X6 to identify a battery’s range of capacity and display: Batt>60% or
Batt<60%of rated capacity . Batteries that have a low state of charge when placed in the X3 for the QT
May require a charge of up to 10 minutes before performing the QT. Up fo 3 aftempts to charge the battery
will be fried before a message is displayed “Discard the Battery”.

Even batteries that do not have pre-stored parameters can have a QT on, but wil first be required to go
through the " Learn Mode". Note, first a good battery must be leamed before QT can be performed

A impedance test must be performed prior to the “Learn Mode”, and incorporated into the LEARN MODE.

SELECTING “ QUICK TES

RESULTS
ACTION | DISPLAY

Display After “Tur On" ‘ EMPTY

8-
After the battery is placed TO PROCEED PRESS
in the adapter <FUNCTION>
PUSH FUNCTION BUTTON =
until battery (@ TION 1650 MAH 7.4V
SPECS appEar <FUNCTION> FOR NEXT
inthe display  PUNEDION -

NO ACTION

HAS BEEN SELECTED
-

QUICK TEST
NO ACTION < FUNCTION> FOR NE
QUICK TEST
NO ACTION ‘ HAS BEEN SELECTED
8-

‘ LION 1650 MAH 7.4V

Q@
FUNCION
-

QUICK TEST ANALYSIS
REMOVE BATTERY IT>60% OR BATT<60%
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Cycle Mode Auto Mode

The Cycle mode will cycle a battery through a charge and discharge cycle, known as Cycle (1). One could Life cycle festing can be accomplished by choosing the Auto fest. Battery performance for multtiple cycles can be
Select, Cycle 1, 2 or 3. By selecting cycle 1,2 or 3 all one would be doing is repeating the Charge/discharge evaluated as long as the battery is not removed. Charge and discharge cycles are performed with 10-minute
number to reflect the chosen Cycle count. Cycle 2 and 3 are often used for incoming quality control of new batteries. rest in befween charge and discharge.

The X3 will display the capacity (in percentage of rated capacity and mAH). It should be noted that after the An example of how this test can be used is the following: A manufacturer states that a NiMH battery will

. s . Achieve a % of the stated capacity through the 300 cycles through ifs life (life can be defined as 300 cycles).
complefion of fhe Cycle function fhe battery is leff in a fully charged state. The 300 cycles can be verified provided that the discharge rate is adjusted per the manufacturer’s specifications.

After the battery is placed TO PROCEED PRESS
in the adapter <FUNC"°N>
PUSH FUNCTION WON
until battery ‘ NICD 7oo MAH 7.2V
FUNCIION> FOR NE
specs cppeor
in the display FUNGYION
NICD 700 MAH 7.2V
NO ACTION HAS BEEN SELECTED
‘ I QUICK TEST I
PUSH » FUNCTION> FOR NE
[CYCLE/AUTO/CONDITION
NO ACTION <FUNCTION> FOR NEXT
CVCLE/AUTO/CONDITION
NO ACTION HAS NEEN SELECTED

cvcuzz

PUSH ‘ ‘ <FUNCTION> FOR NEXT
FUNCTION =
CYCLE 2

NO ACTION HAS BEEN SELECTED

F 3
-
3

CYCLE 2
FOR RESULTS PUSH ‘ CAP=88% 616 MAH
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SELECTING “ CYCLE 2 “ SELECTING “ AUTO “
RESULTS RESULTS
ACTION ] BISPLAY | ACTION I BISPLAY |
Display Affer "Turn On” ‘ Display After *Tum On" ‘ EMPTY
8-

R 2
After the battery is placed TO PROCEED PRESS
in the adapter = FUNCTION >
PUSH FUNCTION U]TON
until batrery NICD 700 MAH 7.2V
specs appear ‘ FUNCTION> FOR NE
in the display FUNEIION
NICD 700 MAH 7.2V
NO ACTION HAS BEEN SELECTED
PUSH QUICK TEST
Fww@n@m FUNCTION> FOR NE
'YCLE/AUTO/CONDITION
NO ACTION <FUNCTION> FOR NEXT
VCLE/AUTO/CONDITION
NO ACTION HAS BEEN SELECTED
ﬁﬂ@ﬂ@}{l <FUNCTION> FOR NEXT
AUTO CYCLE
NO ACTION <FUNCTION> FOR NEXT
.
NO ACTION HAS BEEN SELECTED
8-

.

THE ACTUAL READING WHEN YOU PRESS THE FUNCTION
BUTTON WILL DEPEND ON WHERE IN THE CYCLE YOU ARE.
IT IS FOR THIS REASON WE RECOMMEND PERFORMING
THIS TEST WITH A SERIAL PRINTER

Auw CYCLE - PASS 45
FOR RESULTS CAP 85% 595 MAH
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