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SPECIFICATIONS
®Lilon/LiPo/LiFe : 1~6 cells ®NiCd/NiMH : 1~15cells  ®Lead acid (Pb) : 2~20V
®Chargerate: 5AMax ® Dischargerate: 1A ® Cycle time : 1~5 times
® Battery datamemory : 5 models  ® Input voltage : 10~18V DC
® Max charge: 50W  ® Max discharge : 5SW
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AVANT is a battery charger and balancer equipped with high performance micro-processor which works with battery types
including Li-lon, Li-Polymer, LiFe, NiCd, NiMH and Pb battery types. It performs charging, discharging and cell balancing for battery

Content packs which are used in electric-driven models. It supports:
1 Introduction - 1-6 cell Li-lon (Lilo) / Li-Polymer (LiPo) / LiFe (Li-Iron) battery packs
e 1.1.Product Function Objectives 5 - 1-15 cell NiMH / NiCd battery packs
- 2-20V Pb battery packs
2. Hardware Speaﬁcatlons AVANT is expandable in functionality with our self-developed high performance micro-processor smart chip. The MCU is
PR . programmable and Battery Option Limited (BOL) provides ROM update through dealers.
3. Descrlptlons of Functions AVANT clear LCD display and simple connection procedures facilitate user-friendly operation, and what is more is its exquisite
® 3.1.Basic Functions 4 outlook and compact size which enhances portability.
® 3.2.Various Batteries Parameters 7
® 3.3.Charging & Discharging of Lithium Batteries 8 1.1.Product Function Objectives
® 3.4.Charging & Discharging of NiMH, NiCd Batteries 9 This product offers charging, discharging and balancing functions for Airsoft and RC battery packs, which includes:
® 3.5. Charging & Discharging of Pb Lead-Acid Batteries 9 -Charging, discharging and cell balancing functions for various types and specifications of battery packs;
. . -Convenient operation with clear LCD display and simple connection way;
4. SpeCIﬁcatlons -Modern design, prominent style; compact in size enhances portability;
5. Operating by Control Panel( LEVEL 1) -Self-developed intelligent chips of micro-processor with high performance, offers functional expandability.
® 5.0. Charger Start Up Battery Voltage Checking 13
e 5.1. Lithium Battery Setting 17 . .
« 5.2.Lithium Battery Operation 19 2.Hardware Specifications
,/, 4 e 5.3.Ni-MH Battery Setting 25
y * 54.Ni-MH Battery Operation 25 Physical Dimensions 135mm (L) x 80mm (W) x 25mm (H)
fye o 5.5.Ni-Cd Battery Setting 31 . . L .
j;ﬂ * o 5.6. Ni-Cd Battery Operation 32 Main Body Material Aluminium alloy case facilitates heat dissipation of electrical circuits
i~y %
c§‘§ : g; :;E g::::g (S)e')t;r;?ion ;; Surface Treatment Chromed surface with silk-screen printing.
® 5.9.Save Setting 43 Display LCD display with white backlight of 16 x 2 Graphic display for English alphabets, displaying status and
5.9.1) Input of Saved Setting for Lithium (Li) Battery 45 information of operation.
5.9.2) Input of Saved Setting for Ni-MH Battery 47
5.9.3) Input of Saved Setting for Ni-Cd Battery 49 Dial-knob Switch Control Instead of pressing buttons, single digital dial-knob switch is applied, providing convenient
5.9.4) Input of Saved Setting for Pb Battery 51 pUlipeionontiol
e 5.10. Loading Settings 52 Inverted Operation Operating direction button “REVERSE DISPLAY” or “ENTER” provided on the panel. User can set the LCD
e 5.11. User Settings 53 display and dial-knob switch control at 180 degrees inverted operation, according to the main unit
6. Self Diagnosis Trouble Shooting placement, providing ease of use under various positions. User can also set up the button as “ENTER”

Intelligent Fan Interior temperature sensor, detecting interior temperature and control the operation of ventilation fan.



Heat Dissipating

Warning Alert

Power Input

External Thermal
Detect

Battery +/- Output

Balancing Output

Operates mainly under discharging. Main unit offers two heat dissipating modes: One is through the fan installed
on top of the main unit, channeling heat from inside the unit; the other is by placing heat generating parts at the
base of main unit with heat dissipating stickers. Case of the main unit acts as a heat-sink. Sufficient space and height
is provided for the base of the main unit to avoid direct contact to the surface.

Interior buzzer provides warning alarm and push button alert.

Provides DC power input with crocodile clips connecting cables. DC socket for DC 10.0 - 18.0V, minimum 50W
power adapter input. Crocodile clips cables are for direct connection to Pb lead-acid batteries.

This is an optional function: temperature sensing connection point (3 Pin, 2.54mm Molex port), connecting
DS18B20 digital temperature sensor in order to monitor the temperature of battery pack for cut off

+ and - output ports are composed of two banana connectors, connecting to both ends of batteries. Matching
different connection cables, linking receivers, transmitter and battery starter. Crocodile clip cables are provided for
connecting to various battery types.

Specially for LiPo, Lilo and LiFe batteries, providing charging, discharging and balancing functions. Balancing
socket is connected to different number of cells by 2 - 6 Pin 2.54mm Molex socket.3.

3. Descriptions of Functions

This chapter provides detailed elaboration on the operation of the main unit and requirement for charging and discharging various types of batteries.

3.1. Basic Functions:

Charging &
Discharging Modes

Charging &
Discharging in Cycles

Storing sets of
Parameters

Battery-safe
Functions

Self-protective
Functions

Intelligent Diagnose
Function

Complete Fault Alert

Equipped with various charging & discharging modes for various types of batteries. User can select the
most suitable mode according to various needs of batteries. User can also depend on their actual needs,
adjust various modes and values for charging and discharging at any time.

User can select charging & discharging in cycles to resume battery capacities or re-organize voltage of
individual cell.

Support storage for five sets of parameters (operation mode of each battery type is regarded as one set of
figure.

Provides the following battery safety mechanism:

-Time limit preventing over-charge

-Capacity limit preventing over-charge

-Battery temperature limit preventing over-heat (this is an optional item)
-Polarity detection

Provides various self-protection functions:

-Save parameters protection: Built-in data protection and resuming functions, to prevent loss of set data due
to system or human faults, which could be harmful to the data output and safety of batteries.

-WATCH DOG protection: When main unit stops operation due to internal failure, CPU will be re-started and
all output switched off, to ensure the safety of batteries.

-Input Voltage protection: Continuous monitoring the quality of input power. Operation will be stopped
when abnormal situation arises.

-Output protection: Built-in monitoring functions to monitor and adjust voltage and current output,
prevent faulty output from causing dangers.

-Main unit temperature protection: With Interior thermistor, when reaching over 60°C, all operation will be
stopped by the main unit with buzzer giving alarm. (This is an optional function)

Prior to any mode of operation, main unit will conduct self-diagnosing once, to ensure safety of battery
charging and discharging.

When abnormal situation arises, main unit will stop all operations and display relevant messages, provide
user a complete message on faults encountered.
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AVANT Batteries CHA
3.1.1. DIAL-KNOB AND BUTTON OPERATION

® The circular switch on the left is a rotatory
dial knob control which can rotate
clockwise and anti-clockwise to SCROLL up
and DOWN the FUNCTION menu.

@ The centre of the rotatory dial knob control
is a press-button which allows users to
confirm selection by pressing on it.

® Upon pressing the "Reverse Display”
button, the display will be upside down
/ inverted. This feature facilitates users'
viewing the screen from any angle
when AVANT is connected with cables
and difficult to be moved.

@ User can also interchange button
function from “REVESE DISPLAY” to
“ENTER” (refer user setting )

|

. D
°
@
DOT-MATRIX
GRAPHIC DISPLAY
@ PREess @ REVESE DISPLAY/
CLOCKWISE ENTER
BACK TO FIRST STEP

‘ ANTI-CLOCKWISE

User can use the dial-knob to control the display. When reaching the relevant execution
mode, press the centre of the dial-knob (for less than 3 seconds @ ) to enter edit mode. In
the above diagram, white wordings on black background represent adjustable parameters.
Use the dial-knob to increase or decrease the figures. When reaching the appropriate
figures, press the centre of the dial-knob to confirm selection. If figures are found incorrect
after confirmation, simply press the dial-knob centre again for re-entering edit mode, and
adjust the figures.



%2, Varinw=BanEriesParanTeters: 3.3. Charging & Discharging of Li-lon/Li-Polymer/LiFe Batteries (1-6 cells)

LiPo Lilo LiFe NiCd NiMH Pb

Nominal Batter Normal Charge Charge at constant current (CC) preset by user. When reaching maximum voltage of battery charging, proceed to

Voltage y 3.7V/cell 3.6V/cell 3.3V/cell {20V/cell L20v/call 20/cell constant current voltage charging (CV). Current gradually drops and charging stops when reaching below 1/10 of
set current.

Max. Charging 4.2V/cell 4.1V/cell 3.6V/cell 1.60V/cell 1.60V/cell 2.45V/ cell Fast Charge Charge at constant current (CC) preset by user. When reaching maximum voltage of battery charging, proceed to

Voltage constant voltage charge (CV). Current gradually drops and charging stops when reaching below 1/5 of set current.
Compare to Normal Charge, termination current is greater under Fast Charge, charging period is thus shorter.
Charging capacity is the same.

Fast-Charge e <1c <4c 1C-2C 1c-2C <04C

Current Balance Charge This mode can help to eliminate the voltage unbalance of individual cells in a battery pack. Balance Charge cable

must be connected with the balance plug of the battery pack, to the BALANCE PORT at the right of the main unit.
Discharae Delta Different from ordinary modes of charging Lithium batteries, main unit monitors voltage of individual cells in a
battery pack under Balance Charge, in order to maintain the maximum charging voltage (e.g LiPo battery within
PeakVo?tage >3.0V/cell >25V/cell >2.0V/cell >0.85V/cell >1.0V/cell >1.75V/cell 4.2V), in order to avoid over-charge or under-charge of individual cells.

Discharge Lithium battery is discharged at constant current (CC) preset by user. Discharge stops when voltage reaches Delta
Mode of Il ks, Gkt Auto, manual Auto, manual Auto Peak Voltage. (Discharge Delta Peak Voltage = Discharge Delta Peak Voltage of cell x number of cells). Adjustable

Chargmg e s polpaliest et minimum discharge Delta Peak Voltage of cell:
o i
Fast at 0.5A, Fast at 0.5A, Fast at 0.5A, L!PO battery 3.00V/cell
Cut-off normal at 0.1A, | normal at0.1A, | normal at0.1A, ® Lilo battery 2.50V/cell
Condition balance at max. | balance at max. | balance at max. Full Full Full @ LiFe battery 2.00V/Cell
voltage of voltage of voltage of X i i . .
battery battery battery When connecting BALANCE PORT, main unit monitor voltage of each cell. Discharge stops when voltage of each
cell is below cut-off voltage.
Mode of Normal Normal Normal Normal Normal Normal i gt : . f
Discharge Cycle Charge & Set at Cyclic direction: CHG -> DCHG (charge to discharge); DCHG —> CHG (discharge to charge). Charging can be
Dischatge set at: “Auto Charge”; “Manual Charge”. Cyclic charge proceeds according to preset data. Cyclic discharge functions
9 according to “Discharge Mode” settings. Maximum 5 cycles.
g(ygils((%]g?rgee 5 Cycle 5 Cycle 5 Cycle 5 Cycle 5 Cycle NIL
9 Saving A When lithium battery is not used for long period, it is recommended to save the voltage of battery at:
Adjust to listed | Adjusttolisted | Adjust to listed Adjust to listed |  Adjust to listed | Adjust to listed e Lilo battery 3.75V/Cell
Battery Saving voltage of voltage of voltage of voltage of voltage of voltage of ® LiPo battery 3.85V/Cell
battery . battery . battery ) battery . battery . battery . @ LiFe battery 3.3V/Cell
automatically automatically automatically automatically automatically automatically
Main unit proceeds to charge or discharge, according to voltage of battery packs. Discharging to be commenced
UnitTerminating Time, capacity, | Time, capacity, ' Time, capacity, Time, capacity, | Time, capacity, Time, capacity, when voltage is above saved voltage; charging to be commenced when voltage is below saved voltage.
(riteria temperature temperature temperature temperature temperature temperature




3.4. Charging & Discharging of NiMH, NiCd Batteries (1-15 cells)

Auto Charge

Manual Charge

Discharge

Cycle Charge &
Discharge

3.5.Charging &

Charge

Discharge

Main unit automatically charges the battery at 100mA at the beginning, gradually increase at 100mA/second, and
intelligently charge at the current of 1C of the capacity of the battery concerned, or at the maximum current set by
user. Charging is paused for 5 seconds every 90 seconds, until “Peak Voltage” reaches preset condition,
representing completion of charging.

Charge at current set by user. Charging is paused for 5 seconds every 90 seconds, until “Peak Voltage” reaches
preset condition, representing completion of charging.

Discharge at current set by user. Discharge stops when voltage of each cut-off voltage.

Set at Cyclic direction: CHG -> DCHG (charge to discharge); DCHG —> CHG (discharge to charge). Charging can be
set at: “Auto Charge”; “Manual Charge” Cyclic charge proceeds according to preset data. Cyclic discharge

functions according to “Discharge Mode” settings. Maximum 5 cycles.

Discharging of Pb Lead-Acid Batteries

Select the number of cells and charging current. Battery will be charged at constant current (CC) preset by user.
When reaching maximum voltage of battery charging (2.45V/Cell), proceed to constant voltage charging (CV).
Current gradually drops and charging stops when reaching below 1/5 of set current.

Select number of cells and charging current. Battery will be discharged at constant current (CC) preset by user.
Discharge stops when voltage reaching Delta Peak Voltage. (Discharge Delta Peak Voltage = Discharge Delta Peak
Voltage of cell x number of cells).

4., Specifications

Power Input

Voltage Detection

Input Voltage Range 10.0 - 18.0VDC
Input Current Range >5A

Voltage Detection Range 0.10-25.2V
Delta Peak Voltage 0.1V/ Set Up

Voltage Accuracy

+/-(0.3% + 10 mV)

Power Output

Charging Current Adjustable Range
Charging Current Resolution
Charging Current Accuracy
Discharge Current Adjustable Range
Discharge Current Resolution
Discharge Current Accuracy

0.1-5.0A

0.1A/ Step-up
+/- (2% + 20 mA)
0.1 -1.0A

0.1A/ Step-up
+/- (2% + 20 mA)

External Temperature Input

Temperature Detection
Rangelnternal Operation
Temperature Range

S C =B
LEHC =R PIHE

Power Range

Balance Function

Charging Power <50W
Discharging Power <5W
Balance Current < 300mA
Balance Accuracy < 10mV

Compatible Battery Type

LiPo / Lilo / LiFe Battery
NiCd / NiMH Battery
Pb Lead Acid Battery

1-6cells in series
1-15 cells in series
2-20V (1 -10cells)



5.0perating by Control Panel (LEVEL 1)

Single digital dial-knob switch is applied, providing convenient multi-function control. All the operations are simplified into three steps:

- Clockwise turn: Performing two functions: Firstly, for downward scrolling through the Menu; At the interface of reference figures setting,
clockwise turn is for decreasing the value of the parameter.

- Anti-clockwise turn: For upward scrolling through the Menu; At the interface of reference figures setting, anti-clockwise turn is for
increasing the value of parameter.

- Push at centre: For confirmation of selection or entering the next level Menu. When confirming several key operations, such as starting
the charging or discharging of batteries, dial-knob must be pressed for over 3 seconds @ for the main unit to start executing the
command.

When power is connected, main unit immediately enters operation status. In the first few seconds, main unit performs Initialization and
self-Diagnosis, ensuring every functions are in order. “SELECT MENU" will be shown at the LCD display for user to select the operation. There
are 7 Menus from the main unit. The following table illustrates functions of each Menu.

Menu Item LCD Display Functions
The following three items will show on the
1 Display upon switching screen for 3 seconds:
on the AVANT charger CoinpatilaE
model

version

- The battery total and cell voltage
2 Battery Initial READY L] will show on 2 screen
Voliage 25.2V Before enter function menu.
For charging and discharging the set Lithium
3 Lithium battery charging battery type, providing:

Selection of different charging & discharging
modes

Directly initiate charging & discharging

Adjust charging & discharging reference figures

[ISELECT MENU
Li Battery

& discharging

For charging and discharging NiMH battery,

NiMH battery charging & providing:
5 discharging I S E LECT MENU Selection of different charging & discharging
NiMH Battery modes

Directly initiate charging & discharging
Adjust charging & discharging reference figures

Menu

Item

LCD Display

Functions

NiCd battery charging &
discharging

SELECT MENU
NiCd Battery

For charging and discharging NiCD battery,

providing:

- Selection of different charging &
discharging modes

- Directly initiate charging & discharging

- Adjust charging & discharging reference
figures

Pb lead-acid battery
charging & discharging

SELECT MENU
Pb Batter

For charging and discharging Pb battery,

providing:

- Selection of different charging &
discharging mode

- Directly initiate charging & discharging

- Adjust charging & discharging reference
figures

Charging & discharging
settings saving

SELECT MENU
Save Setting

Main unit provides storage of 5 sets of
figures settings. User can set the battery
specifications and preference on charging
& discharging, according to battery types,
and save the information in the main unit
for convenient use in future. If settings are
not saved after modifications, the original
settings will be retrieved after restarting
the charger

Loading settings

SELECT MENU
Load Setting

Loading the saved battery specifications
and preference on charging & discharging
for direct charging and discharging.

User setup

SELECT MENU
User Setup

User can set the main unit operation
figures according to his/her needs and
battery types.



5.0. Charger Start Up Battery Voltage Checking — ey ,,ﬁ )

User can check the battery pack status without enter any fuction mode.
The first screen is battery pack total voltage and the second screen is individual cell voltage for battery packs with

balance plug
Figure 5.0.1

TOTAL BATTERTY VOLTAGE

N

{IBATTERY 25.2V [}

{ISELECT MENU °
Li Battery °

Figure 5.0.1
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5.1 Lithium Battery Setting

The diagram below shows the operation flow of setting Lithium Battery. Types of Lithium batteries (Lilo, LiPo, LiFe)
are to be set under “User Setting"”. Settings cannot be changed after entering the operation interface of Lithium
battery. Hence, after user recognizing the type of Lithium battery, should firstly proceed to “User Setting” and select

)' USER MANUAL I

“Li TYPE" for setting Lithium battery type, then return to the operation interface for Lithium battery for charging & T <Bil (
discharging. =R J
*Figure I
o
A
Li Battery
@A @B

(L iXX GHARGE M e i .
XX XV(XS) X.XA % . °

0
wax CHARGE LiXX FAST CHG wax BAL CHG ] \XX DISCH/—\RGE
XX, XV (XS ) IERE

° LiXX CYCLE
°

CHG>DCHG

LIXX CYCLE
X
_0 _0 J
LiXX CHARGE ] LiXX FA LAXX BAL CHG LAXX Dl CH RGE || LiXX STORAGE LiXX GYCLE
XX XV(XS) FOBIA XXXV (X XV(XS) A XX XV(XS) CHG>DCHG
° oA ° ° . B . D ° ° oc ° ° . F °
Figure 5.1.1

(&) h REFER 3.1.1 FOR OPERATION REFER 3.1.1 FOR OPERATION h ° °
L]




5.2. Lithium Battery Operation

User must confirm execution mode when in the operation mode for Lithium battery, by using the dial-knob to control and confirm
command. User must press the dial-knob centre and hold for over 3 seconds@ for main unit to start executing the command. You'll enter

edit mode if the dial-knob centre is pressed for less than 3 seconds.

| SELECT MENU
Li Battery

[ )]

® [LiPo FAST CHG [}
° 11.1V(38) 1.2A

[ 1=]

[LiPo FAST CHG
BATTERY CHECK

e e
L3 12.58V STOP [}
CH 123:11 2453

@A

L3 12.34V STOP

FC 098:06 2162

Figure 5.2.1

[|LiPo BAL CHG LiPo DISCHARGE [] e
11.1V(3S) 1.0A 11.1V(3S) 1.0A °
[ JZ] (5

[ILiPo BAL CHG ]
BATTERY CHECK

CHEG
START]

e o
K OK L
o o

o e
CHECK 0K

START]

° '. ° °

[IL3 11.89V 1.0A
BC 076:29 1275

L3 09.57V STOP
112:39 1878

LN
[IL3 12.58V STOP
BC 132:24 2519

@c

REFER 3.1.1 FOR OPERATION |' '.m (&)
L]
L]

* Figure 5.2.1

[IL iPo STORAGE ]
11.1V(3S) 1.0A

[IRETURN TO ]
SELECT MENU

[IL i Po STORAGE
BATTERY CHECK

[IL3 09.56Y 1.0A [}
ST 031:51 0053

[IL3 10.75Y STOP [}

ST 065:41 1095 2600mAh

1878mAh

° '. F e



When charging or discharging Lithium battery, LCD display shows the current status as below:

* (
Battery voltage (V) Shows current battery voltage. When the whole
operation is completed, this space shows the
BATTERY TYPE & NUMBER OF CELLS BATTERY VOLTAGE (V) OUTPUT CURRENT (A) final voltage of the battery. Unit in Volt.

-_-_— When the whole operation is completed, “STOP”
appears in this space.

Operation mode The 2-letter abbreviation represents the current
operation mode. They are:

m Output current (A) Shows the current of operation with unitin Amp.
o

N CH - Normal Charge
OPERATION MODE m ACCUMULATED CAPACITY (mAh) FC - Fast Charge

§ BC - Balance Charge
TIMBERISED (R m DC - Normal Discharge
ST - Storage Mode

(13§
| o LL3 11.25V 1.0A N
' CH 015:21 0255
o

Figure 5.2.2 : -
Time lapsed (MMM:SS) Shows the time lapsed for current operation.

When the whole operation is completed, total

The table below tale shows the contents of LCD display: time lapsed will be shown in the form: MMM : SS
(minutes : seconds)

L - Represents Lithium battery as the currently
engaged battery type Accumulated capacity (mAh)
3 - Figure represents number of cells in series

Battery tyoe & number of

callsine Shows the accumulated charged or discharged

capacity at the moment. When the whole
operation is completed, total capacity will be
shown in unit mAh.

o .E (&) h REFER 3.1.1 FOR OPERATION
L]
(]



During testing of Lithium battery, user can obtain information like the “cut-off condition” by
observation of the rotation of the dial-knob. Simultaneously, the operation status will be

shown on the LCD screen: %
Figure 5.2.3

* ——— - — R
e [IL3 11.25YV 1.0A [} e [0.00 0.00 0.00 [| e END VOLT (1 © [|CUTOFF MAH °
° CH 015:21 0255 ° 0.00 0.00 0.00 ° 12.6Y 3S ° ON 4200mAh °

- — _— *

e [JICUTOFF TIMER (1 ° [JCUTOFF EX-TEMP T} e IN POWER VOLT [ =

° ON 150Min ° 500 ° 10.0V) °

Figure 5.2.3

When the whole operation is completed, user can press dial-knob and return to the
interface of relevant operation mode of corresponding Lithium battery.

At any time during operation, user can stop operation by pressing dial-knob for over
3 seconds@d . Main unit will switch off all output and return to the interface of relevant
operation mode of corresponding Lithium battery, pending further commands from user.

REFER 3.1.1 FOR OPERATION P ° .m (&)
°
L



5.3. Ni-MH Battery Setting

Below diagram shows the operation flow of setting Ni-MH Battery. Interval between Delta Voltage Peak and Cyclic Charging / Discharging of
Ni-MH battery is Rest Time, which can be set under “User Setting”. Settings cannot be changed after entering the operation interface of Ni-MH
battery. Hence, after recognizing the type of Ni-MH battery, user should firstly proceed to “User Setting”and select “Ni-MH D. PEAK"”and “REST
TIME” values, then return to the operation interface for Ni-MH battery for charging & discharging. Note: Ni-MH battery and Ni-Cd battery
apply the same “REST TIME" value.

User can use the dial-knob to control the display. When reaching the relevant execution mode, press the centre of the dial-knob (hold for
3 seconds ) to enter edit mode. In the below diagram, white words in black background represent changeable parameters. Use the
dial-knob to increase or decrease the figures. When reaching the appropriate values, press the centre of the dial-knob to confirm selection.
If figures are found incorrect after confirmation, simply press the dial-knob centre again for re-entering edit mode, and adjust the values.

Figure 5.3.1

@B @c (_J»)
iMH CHG  AUTO [ = NiMH CHG MANU e [INiMH DISCHARGE [ = CYCLE L] ||
CUR LIMIT X.XA ° CURRENT X . XA . XX . XV X. XA ° X . SELECT MENU
0 ° ° ®
{INiMH O1SCHARGE [} NiMH CYCLE
XX X X . XA ICHG>DCHG X

° [ ) °
{[NiMH DISCHARGE [} NiMH CYCLE
XX, X X

XV

5.4. Ni-MH Battery Operation

User must confirm execution mode when in the operation mode for Ni-MH battery, by using the dial-knob to control and confirm command.
User must press the dial-knob centre and hold for over 3 seconds @ for main unit to start executing the command. Edit mode will be

entered if the dial-knob centre is pressed and held for less than 3 seconds @
igure 5.4.1

@

_0A O
NiMH CHG ~ AUTO | e IINTMH CHG MANU [} e H DISCHARGE || =
CUR LIMIT 0.2A . URRENT __ 0.2A . oV 0.2A °

o & [ 1%] [ 1>}

NiMH CHG AUTO NiMH CHG ~MANU {[NiMH DISCHARGE [}
BATTERY CHECK BATTERY CHECK BATTERY CHECK
— e —
.llllllllllllr iﬁlllllllllllli
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Below tale shows the contents of LCD display:

When instruction of initiation is identified, main unit will execute self-diagnosis once to ensure the safety

of charging and discharging battery. Items to be diagnosed are the same as that of Lilo/LiPo/LiFe battery, Battery type NH - Represents Ni-MH battery as the currently engaged

EXCEPT “comparison of individual cell voltage” and “identify number of cells". battery type \

After self-diagnosis, main unit will recommend user to proceed execution or not according to results. User Battery voltage (V) Shows current battery voltage. When the whole operation is |

can follow instructions and press dial-knob to stop or continue executing the selected instructions. User B%’;;ﬁ’:\e\t/gﬂ' this space shows the final voltage of the battery. J
\

can also commence mandatory execution, by turning dial-knob to START or ABORT operation. . . —
Shows the current of operation with unit in Amp. When the

Output current (A) whole operation is completed, “STOP” appears in this space.

When charging or discharging Ni-MH battery, LCD display shows the current status as below:
Double-alphabet represents the current operation mode.

* Figure 5.4.2 Operation mode Alphabetical representations are:
i AC - Auto Mode Charge |

MC - Manual Mode Charge
BATTERY TYPE & NUMBER OF CELLS BATTERY VOLTAGE (V) OUTPUT CURRENT (A) 8(’: _‘#&?ﬁﬁ?&gﬁ%g et el Chaige
Dn -The n-th cycle under Cycle-Discharge

Time la psed (MMM:SS) Shows the time lapsed for current operation. When the whole
operation is completed, total time lapsed will be shown in the
form: MMM : SS (minutes : seconds)

Accumulated capacity (mAh) Shows the accumulated charged or discharged capacity at the
| moment. When the whole operation is completed, total
h capacity will be shown in unit mAh.

During testing of Ni-MH battery, user can obtain information like the “cut-off condition” by observation of the rotation of the

OPERATION MODE @ ACCUMULATED CAPACITY (mAh) dial-knob. Simultaneously, the operation status will be shown on the LCD screen: *
TIME LAPSED (MMM:SS) m Figure 5.4.3

*x
i NH 10.05\/ _0A ] NIMH D. PEAK CUTOFF MAH
P e [ICUTOFF qég’%‘R [ ° IN POWER VO%‘(E oy CUTOFF EX-TEMEOC
o e Jeo REFER 3.1.1 FOR OPERATION o ° [l .
.’ o Figure 5.4.3 e S




When the whole operation is completed, user can press dial-knob and return to the interface of relevant operation
mode of corresponding Ni-MH battery. At any time during operation, user can stop operation by pressing dial-knob and
hold for over 3 secondsig. Main unit will switch off all output and return to the interface of relevant operation mode of
corresponding Ni-MH battery, pending further commands from user.

For cyclic-charging and cyclic-discharging of Ni-MH battery, after the whole cycle operation is completed, main unit will
show the charging or discharging capacity of each cycle as below

CHARGE STAGE NUMBER OF CYCLES OF CHARGE CHARGED CAPACITY (mAh)

—
YICHG O
®

| DCHG
[

DISCHARGE STAGE “ DISCHARGED CAPACITY (mAh)
NUMBER OF CYCLES OF DISCHARGE 1878mAh

2600mAh

i
1878mAh

Figure 5.4.4

By switching the dial-knob, user can check charged or discharged capacity of each cycle. User can compare the
difference in capacity between charging and discharging, and determine if the battery is aging.

When the whole operation is completed, user can press dial-knob and return to the interface of relevant operation
mode of corresponding Ni-MH battery.

* Figure 5.4.4
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5.5. Ni-Cd Battery Setting

The diagram below shows the operation flow of setting Ni-Cd Battery.

NiMH CHG AUTO | ° NiCd CHG MANU ° NiCd DISCHARGE . NiCd CYCLE ° 'I
CUR LIMIT X XA ° CURRENT X XA . XX XV XA ° CHG>DCHG X ° SELECT MENU
@ @

NiCd CHG MANU | NiCd CHG MANU Cd DISCHARGE NiCd CYCLE [
CURRENT X XA X
. ) . . . °

NiCd DIS NiGd CYCLE [

XX XV CHG>DCHG

o ® .

.
C E
A

° [ ] .

(=)
=
S
=
=
z
=
] [

Figure 5.5.1

Interval between Delta Voltage Peak and Cycle Charging / Discharging of Ni-Cd battery is Rest Time, which can be set
under “User Setting". Settings cannot be changed after entering the operation interface of Ni-Cd battery. Hence, after
recognizing the type of Ni-Cd battery, user should firstly proceed to “User Setting” and select “Ni-Cd D. PEAK” and “REST
TIME” values, then return to the operation interface for Ni-Cd battery for charging & discharging. Note: Ni-MH battery
and Ni-Cd battery apply the same “REST TIME” value.

User can use the dial-knob to control the display. When reaching the relevant execution mode, press the centre of the
dial-knob (and hold for less than 3 seconds ) to enter edit mode. In the above diagram, white words in black background
represent changeable parameters. Using the dial-knob to increase or decrease the values. When reaching the
appropriate values, press the centre of the dial-knob to confirm selection. If values are found incorrect after
confirmation, simply press the dial-knob centre again for re-entering edit mode, and adjust the values.

5.6. Ni-Cd Battery Operation

User must confirm execution mode when in the operation mode for Ni-Cd battery, by using the
dial-knob to control and confirm command. User must press the dial-knob centre and hold for over
3 seconds[€ for main unit to start executing the command. You will enter Edit mode if the dial-knob

is pressed and held for less than 3 second.

e |[NiCd CHG MANU *f e JINiCd DISCHARGE ° NiCd CYCLE (] © [[RETURN TO
. CURRENT __0.2A ° 01.0V 0.2A e [ICHG>DCHG ° SELECT MENU
@ & @ & %] (

28
e B
BATTERY CHECK BATTERY CHECK

NiCd CHG MANU Ff
BATTERY CHECK

NG 11.43V 0.2A 1
MC _045:19 0906

NC 11.94V STOP | NC 12.34V STOP T
AC _123:11 4808 MC _088:06 2162
[ J
Figure 5.6.1
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Instruction of initiation is identified, main unit will execute self-diagnosis once to ensure the safety of Below tale shows the contents of LCD display:
charging and discharging battery. Items to be diagnosed are the same as that of Lilo / LiPo / LiFe (

battery, EXCEPT “comparison of individual cell voltage” and “identify number of cells”. Battery type Eact;e?;?;gseems Ni-Cd battery as the currently engaged ‘
After self-diagnosis, main unit will recommend user to proceed execution or not according to results. Battery voltage (V) Shows current battery voltage. When the whole operation is
User can follow instructions and press dial-knob to stop or continue executing the selected completed, this space shows the final voltage of the battery.
instructions. User can also commence mandatory execution, by turning dial-knob to START or ABORT Unit in Volt. w
operation.
5 % Output current (A) Shows the current of operation with unitin Amp. When the
Figure 5.6.2 whole operation is completed, “STOP” appears in this space.
. ] . \
When charging or discharging Ni-Cd battery, LCD display shows the current status as below: Operation mode The 2-letter abbreviation represents the current operation \

mode. They are:AC - Auto Mode Charge
MC - Manual Mode Charge
DC - Normal Discharge

) Cn - The n-th cycle under Cyclic-Charge
BATTERY TYPE: Ni-Cd BATTERY VOLTAGE (V) OUTPUT CURRENT (A) Dn - The n-th cycle under Cyclic-Discharge

Time lapsed (MMM:SS) Shows the time lapsed for current operation. When the whole
operation is completed, total time lapsed will be shown in the
form: MMM : SS (minutes : seconds)

Accumulated capacity (mAh) Shows the accumulated charged or discharged capacity at the
moment. When the whole operation is completed, total
capacity will be shown in unit mAh.

: o us N During testing of Ni-Cd battery, user can obtain information like the “cut-off condition” by observation of the rotation

OPERATIONiRODE @ ACCUMULATED CAPACITY (mAh) of the dial-knob. Simu!taneously, the operation status will be shown on the LCD screen:
“ TIME LAPSED (MMM:SS) m f l -~
° AC 015:21 0510 04200mAh °
*

o
=

GCUTOFF TIMER [ ICUTOFF EX- TENIP IN POWER VOLT >
10,0V °

Figure 5.6.2
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Figure 5.6.4

User can use the dial-knob to control the display. When reaching the relevant execution mode, press the centre of the
dial-knob (for less than 3 seconds) to enter edit mode. In the above diagram, white wordings on black background
represent changeable reference figures. Using the dial-knob to increase or decrease the figures. When reaching the
appropriate figures, press the centre of the dial-knob to confirm selection. If figures are found incorrect after
confirmation, simply press the dial-knob centre again for re-entering edit mode, and adjust the figures.

When the whole operation is completed, user can press dial-knob and return to the interface of relevant operation
mode of corresponding Ni-Cd battery.
&

At any time during operation, user can stop operation by pressing dial-knob and hold for over 3 seconds[€4 . Main unit
will switch off all output and return to the interface of relevant operation mode of corresponding Ni-Cd battery,
pending further commands from user.

For cyclic-charging and cyclic-discharging of Ni-Cd battery, after the whole cycle operation is completed, main unit will

show the charging or discharging capacity of each cycle as below:
Figure 5.6.4

CHARGE STAGE NUMBER OF CYCLES OF CHARGE CHARGED CAPACITY (mAh)

2600mAh [ @
o

18/78mAh

DISCHARGE STAGE DISCHARGED CAPACITY (mAh)

NUMBER OF CYCLES OF DISCHARGE 1878mAh

By switching the dial-knob, user can check charged or discharged capacity of each cycle. User can compare the difference
in capacity between charging and discharging, and determine if the battery is aging.

When the whole operation is completed, user can press dial-knob and return to the interface of relevant operation mode of
corresponding Ni-Cd battery.
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5.7. Pb Battery Setting

The diagram below shows the operation flow of setting Pb Battery. * Figure 5.7.1

*

SELECT MENU
Pb Battery

Pb CHARGE ° [[RETURN TO
XX . XV (XXP)X. XA ° SELECT MENU

Pb CHARGE | IPb DISCHARGE (]
XX . XV (XXP ) R XX . XY (XXP ) [

@A @B

Figure 5.7.1

User can use the dial-knob to control the display. When reaching the relevant execution mode, press the centre of the
dial-knob and hold for less than 3 seconds to enter edit mode. In the above diagram, white words in black background
represent changeable parameters. Using the dial-knob to increase or decrease the figures. When reaching the
appropriate values, press the centre of the dial-knob to confirm selection. If values are found incorrect after
confirmation, simply press the dial-knob centre again for re-entering edit mode, and adjust the values.

5.8. Pb Battery Operation

User must confirm execution mode when in the operation mode for Pb battery, by using the dial-knob
to control and confirm command. User must press the dial-knob centre and hold for over 3 secondsgd
for main unit to start executing the command. You will enter Edit mode if the dial-knob centre is

pressed for less than 3 seconds. *
Figure 5.8.1

*

SELECT MENU
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@A
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12.0V( 6P)4.0A e Ml12.0v( 6P)2.0A o MISELECT MENU
[ ) @& 0.
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LN LN
CHECK OK [[CHECK OK 1l
START]

° . .

[IP6 12.43V 2.0A [}
DC 045:19 1511

Pb 13.94V STOP [|P6 10.12Y STOP [}
CH 123:11 8212 DC 098:06 3720
@A @B
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When instruction of initiation is identified, main unit will execute self-diagnosis once to ensure the
safety of chaEg][ng and dischargir:jg battery. [tems to be diagnosed are the same as that of Lithium
battery, EXCEPT “comparison of individual cell voltage” and “identify number of cells”.

After self-diagnosis, main unit will recommend user to proceed execution or not according to results.
User can follow instructions and press dial-knob to stop or continue executing the selected

instructions. User can also commence mandatory execution, by turning dial-knob to START or ABORT
operation.

When charging or discharging Pb battery, LCD display shows the current status as below:

OUTPUT CURRENT (A)

Jdor
4

BATTERY TYPE & NUMBER OF CELLS BATTERY VOLTAGE (V)

OPERATION MODE ACCUMULATED CAPACITY (mAh)

TIME LAPSED (MMM:SS)

Figure 5.8.2

Below tale shows the contents of LCD display:

Battery type & number of cells

P - Represents Pb battery as the currently engaged battery type.
6 - Figure represents current number of cells.

Battery voltage (V) Shows current battery voltage. When the whole operation is
completed, this space shows the final voltage of the battery. Unit
in Volt.

Output current (A) Shows the current of operation with unit in Amp. When the

whole operation is completed, “STOP” appears in this space.

Operation mode

The 2-letter abbreviation represents the current operation mode.
They are:

CH - Normal Charge

DC - Normal Discharge

Time lapsed (MMM:SS)

Shows the time lapsed for current operation. When the whole
operation is completed, total time lapsed will be shown in the
form: MMM : SS (minutes : seconds)

Accumulated capacity (mAh)

Shows the accumulated charged or discharged capacity at the
moment. When the whole operation is completed, total capacity
will be shown in unit mAh.
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During testing of Pb battery, user can obtain information like the “cut-off condition” by observation of the rotation of

the dial-knob. Simultaneously, the operation status will be shown on the LCD screen:
» Figure 5.8.3

Figure 5.8.3 ‘

When the whole operation is completed, user can press dial-knob and return to the interface of relevant operation
mode of corresponding Pb battery.

At any time during operation, user can stop operation by pressing dial-knob and hold for over 3 seconds. Main unit will
switch off all output and return to the interface of relevant operation mode of corresponding Pb battery, pending
further commands from user.
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5.9. Settings Saving

Main unit provides storage for saving up to 5 sets of figures. User can set battery specifications and preferred charging
& discharging mode, according to various battery types, and save in the database of the main unit for convenient use in
future. Hence, “Settings Saved” provides different interfaces according to different types of battery. User must confirm
the battery types and characteristics, in order to input battery data. The diagram below explains the flow of Settings

Saving:
Figure 5.9

ol o
2

+ [ISELECT MENU L {[SET [@] NiMH J o
Save Setting . 01.2V 02400mAh .

SET [@] Pb SET [@] LiPo o [[RETURN TO [
12.0V_02400mAh . Wi1.1V 02400nAh SELECT MENU

Figure 5.9

User can use the storage space for 5 sets of setting in the main unit and save five types of battery characteristics. By
pressing the dial-knob centre and hold for less than 3 seconds, you will enter the edit mode of that saved location.

Special note: types of Lithium batteries (Lilo, LiPo, LiFe) is set under “User Setting”. No changes can be made after
entering input interface of “Saved Settings”. Hence, Settings cannot be changed after entering the operation interface
of “Saved Settings”. Hence, after recognizing the type of Lithium battery, user should firstly proceed to “User Setting” and
select“Li TYPE’, then return to the operation interface for“Saved Settings” to input settings of interface.

After entering the edit mode of corresponding saved locations, user must first select battery type: Li — Lithium battery,
Ni-MH - Ni-MH battery; Ni-Cd - Ni-CD battery or Pb battery. Main unit provides various input interface according to the
type selected by user. The followings illustrate the interface for input of values of various battery types.
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5.9.1. Input of Setting for Lithium (Li) Battery for storage

After entering the edit mode for input of Lithium battery saved settings, the first interface shows the three basic
characteristics of the battery (battery type, voltage and capacity). User must input or adjust settings according to
the actual status of the battery. Other operation modes are similar to that for Lithium battery.

1.1V __2400mAh
[ ]
ET [1] LiPo °
1.1V _02400mAh °
[ ]

ET [1] Pol
11.1V _02400mAh

L iXX CHARGE ]
XX XV(XS) X.XA

LiXX CHARGE
XX XV (XS ) I

=
%2

. ® .

[ISET [1] LiPo
V_02400mAh

LiXX CHARGE ]
XX XV(XS) EOIA

@ .

SET [1 | iPo
11

i
IO 24 0 OlulYal

Figure 5.9.1

°
°
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°
°

*Figure 579.1
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[
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5.9.2. Saving Setting for Ni-MH Battery

After entering the edit mode for input of Ni-MH battery saved settings, the first interface shows the three basic
characteristics of the battery (battery type, voltage and capacity). User must input or adjust settings according to

the actual status of the battery. Other operation modes are similar to that for Lithium battery. %
Figure 5.9.2
{ISET [H]  NiMH [}
01.2V 02400mAh
[ )

[ISET [1]  NimH H = [INiMH CHG  AUTO e I'NTMH CHG MANU I o [INiMH DISCHARGE [ e NiMH CYCLE Ml o [I'SET [1]  NiMH [| o ['SET [1]  NiMH [
01.2V_02400mAh o MCUR LIMIT X.XA o [MICURRENT X XA o XX Xxv X XA 5 DCHG<CHG X o [RETURN & SAVE o WRCTURN
[ ) [ ) [ ) [ ) [ ) o ([
[[SET [1] i {[NiMH CHG  AUTO NiMH CHG MANU T} {[NiMH DISCHARGE |]
01.2V 02400mAh CUR LIMIT F@WIA CURRENT  F@IA X. XA
* ® e @ [ I ® © e

NiMH [
2400mAh

[ INiMH DISCHARGE [}
XX . XV X XE
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5.9.3. Saving Setting for Ni-Cd Battery

After entering the edit mode for input of Ni-Cd battery saved settings, the first interface shows the three basic
characteristics of the battery (battery type, voltage and capacity). User must input or adjust settings according to

the actual status of the battery. Other operation modes are similar to that for Lithium battery.
* Figure 5.9.3

T 1 NiCd
2V 02400mAh

SET [1] NiCd °
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5.9.4. Saving Setting for Pb Battery 5.10. Loading Settings

After entering the edit mode for input of Pb battery saved settings, the first interface shows the three basic User can load the five saved settings at any time. The diagram below shows the flow of saving settings.
characteristics of the battery (battery type, voltage and capacity). User must input or adjust settings according to When controlling the display with the dial-knob, user can load particular battery settings saved at certain position
the actual status of the battery. Other operation modes are similar to that for Lithium battery. Figure 5.9.4 by pressing the dial-knob centre (over 3 seconds) at the relevant saved position.

Input of Saved Setting for Pb Battery

* Figure 5.9.4

e ]
1 02400mAh
| e |'Pb CHARGE L] o |PbDISCHARGE [} e | J | " LOAD TH] LiPo LOAD [E] NiMH LOAD [B] NiCd .
12,0V _02400mAh . XX XV (XXP)X XA . XXXV {XXP)X XA o [MRETURN & SAVE » WRETURN 11.1V 02400mAh 01.2Y 02400mAh 01.2Y 02400mAh S
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[ ) . ° [ ] . —— —

]
o .
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o °
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Figure 5.9.4 REFER 3.1.1 FOROPERATION | | o.m o



5.11. User Settings

User can adjust the settings to meet individual needs and preferences:

Type of Settings

Items of Settings

Display

Details

Lithium Battery
Related

Lithium Battery Type

Three types of Lithium battery
selection and individual cell
operation voltage:

Lilo: 3.7V

LiPo: 3.6V

LiFe:3.3V

Lithium Check Time

[[Ci CHECK TIME ||
1 Ol

Maximum time for Lithium battery
self-diagnosis

Ni-Cd & Ni-MH
Battery Related

Ni-MH Battery Voltage
Delta Peak

NiMH D.PEAK []
060mV]

Ni-MH battery Voltage Delta Peak
setting

Ni-Cd Battery Voltage
Delta Peak

| INiCd D.PEAK ]
06 Oluk

Ni-CD battery Voltage Delta Peak
setting

Rest Time Between
Cycles

[[REST TIME |
HUMin

Setting duration for cyclic-charge and

discharge, rest time between each cycle.

User can set as CHG>DCHG and
DCHG>CHG rest time.

Type of Settings

Items of Settings

Display

Details

General Cut-off
Criteria

External
Temperature

Setting if cut-off is determined by external
temperature, and set the value of max. external
temperature.

Cut-off Capacity

Setting if cut-off is determined by max. capacity and
set the value of max. capacity of each cycle.

Cut-off Time

Setting if cut-off is determined by max. duration and
set the value of max. duration of each cycle.

Power Monitor

Setting if cut-off is determined by external power
supply and set the value of min. power supply.

Auxiliary Settings

Internal Buzzer

Internal buzzer on / off.

Key Beep

Key beep on / off.

Data saving

Data recovery

[DATA RECOVER |}
0

All settings and data resume to default.

Saving setting

Saving the setting and parameters

(o) h REFER 3.1.1 FOR OPERATION
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6. Self Diaghosis Trouble Shooting

When initializing instruction is identified, main unit will execute self-diagnosis once to ensure the safety of
charging and discharging battery. Items to be diagnosed include:

Recommended Action

Diagnose Items Details Display
If user connected external temperature

Battery sensor, main unit will examine the EX-TEMP OVER Abort operation
tem pe rature battery temperature to determine if it is
d|ag nosi ng in good condition for further operation -
Open circuit Checkitbateioniscsd ABNORMAL VOLT Abort operation
diagnosing
Po|arity Confirm if polarity connection

. q i ABNORMAL YOLT i
Gaanoung ] Aortopenson

Battery voltage
diagnosis

Main unit diagnoses the voltage of
the battery according voltage set by
user. If voltage appears different, main
unit stops operation.

ABNORMAL VOLT
ABORT]

Abort operation

Short circuit

Inspect if short circuit exists in
connection

ABNORMAL VOLT
ABORT

Abort operation

diagnosis
Cha rging Short period, low current charging can .

e : ensure the basic charging of batteries CHARGE ERROR Abort operatlon
diagnosis s ABORT

Diagnose Items

Details

Display

Recommended Action

Discharging
diagnosis

Short period, low current charging
can ensure the basic discharging of
batteries in order.

{IDCHG _ERROR ]
ABORT]

Abort operation

Normal

After self-diagnosis, no irregular
situation.

Continue operation

Battery high
voltage
comparison

When charging is selected, main
unit compares the battery voltage.
If battery is at high voltage, main
unit stops operation.

Abort operation

Battery low
voltage
comparison

When discharging is selected, main
unit compares the battery voltage.
If battery is at low voltage, main
unit stops operation.

Abort operation

Comparison
among
individual
cells’
voltages

For operation of LiLO/LiPO/LiFe
battery, AVANT will balance out the
voltage difference between cells
under “Balance Charge Mode”, while
under other modes, unstable
voltage value will be neglected. If
there is volta?e wiring connecting
individual cell in a pack with the
main unit, it will detect the voltage
of cells  prior to charging
discharging. Stop operation
message and alarm will be issued to
stop operation, should significant
difference exists.

BALANCE ERROR  []
ABORT]
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