How to control Charge Monitor application (chargers — A section, balancers — B and C section)

A) Section Charger
Run ,Charge Monitor" program by clicking on its shortcut.

| ¥. Charge Monitor !‘ff!ﬁ\\ &k

Initialization running [step 1 of 4]

"W ait for the initialization ta finizh,

Charging hiztory

Diring the charging process you may monitar each one of the parameters, their history as well as actual
values. When the charging process is finished, you may zave the graph to file.

Connect USBCOM+ to your PC (or connect the module first and then run the program) When charger is connected to
its source and to USBCOM+ module the window will change:

| §. Charge Monitor Z/a\\
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Charger AQCB-4FC: ready for charging

Charger iz ready to charge. |t iz possible to start charging.

Charging history

Diuring the charging process you may monitor each one of the parameters, their higtony az well a2 actual
walues. When the charging process is finished, pou may save the graph to file.
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In the “Parameter settings” window it is possible to read out or change the charger settings.

£ Charge Monitor //w
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Charger AQCB-4FC: ready for charging

Charger iz ready to charge. It iz pozsible to start charging.

Charger parameters settings

Inzarrect setting may lead to damage of the charger or the charged cell, thus if you are not familiar
with meaning of each parameter, do not change the zettings!

Actual zetting of the charger may be obtained by clicking Read out button, Changes map be
wiritter [zaved] to charger by prezzsing ‘Wite button or cancelled uzing Cancel button,
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Cell limit woltage
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In the “Technical data” window the version of your charger firmware may be found.
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Charger AQCB-4FC: ready for charging

Charger iz ready ta charge. |t is poszible to start charging.

Technical data about connected device

FTDI: Device:

M ame: USBCOM+ N amme: AQCE-4FC
Senal number:  EF500002 Type: charger
YIDEPID: 0403&DEF1 Firrnware wersion: 3.09

DLL: 3.01.06 Firmware date: 17.05.06

Technical data about application

Application vergion;  1.1.0.1001
Operating system: Windows XP Profezzional 5P2.0 [5.1.2600]
Module wersion: chammonexse  1.1.0

drnainrs.dll 2001

device.ini 100

Saving technical data

In caze pou will contact technical support, using Save you may save all
technical infarmation about the application state in text file.
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In the “Help..." window it is possible to access detailed help and information on the program and its control.

ﬂ §. Charge Monitor /4 I (] 3
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Charger AQCB-4FC: ready for charging

Charger iz ready to charge. It iz pozsible to start charging.

Application help

Help will explain how to control the: application in detail and will answer your
[ quesztions.

Application update

Awailable updates will be checked, downloaded and installed. This function Update
1equires internet connection, ‘

Y|P

Contact info

For more information on our products and services pleaze visit our website, ,,,£ \\

) Com Pro
Wehazite: . IQIN-COMpo. Com
Techrical support; g iEmgr-compro. c2

E? Charge Monitor Help
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Hide Home Print Optionz
»
Contentz l Search ] Favorites ] Introduction =
E [ ntraduction
[7] Information panel
Charging history Help for Charge Monitor application.

@ Charger zettings
@ Technical data

95 , m Please carefully read the following help before using Charge Monitor application.
Lppor

= The main application window is divided into the following parts:

. Charge Monitor

- Charger ADCB-4FC

The state of the chargi

walues of chargrg pan

1. Information panel Q 151605 dante
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2. Charging history

3. Charger settings

4. Technical data

5. Support

[




4/20 Charge Monitor control
Charging starts automatically after the battery is connected to the charger. Its history with actual values of voltages
of each cell, overall voltage of the battery, currents and supplied charge is displayed in the main window. Values as
well as graphs are being constantly updated.

¥. Charge Monitor Z/fa\

v Ao

Charger AQCB-4FC: charging ... 46sec

The ztate of the charging process may be monitared in Charging histary window, where history az well as actual
values of charging parameters are shown.

G0 134448 start of charging
&0 134453 service connector connected

Charging hiztory

During the charging process you may monitor each one of the parameters, their higtore s well as actual
values. When the charging process is finished, you may zave the graph ta file.
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Ul — U4: Voltage of each cell Uin: Input voltage (voltage of power supply) Uout: Overall voltage of cells
I: Charging current Q: Supplied Charge

f. Charge Monitor Z/ax\\
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Charger AQCB-4FC: charging ... Smin 47sec
The ztate of the charging process may be monitored in Charging histary window, where history az well as actual
values of charging parameters are showh,

G 193:44:48  start of charging
&0 19:4453  semvice connector connected

Charging history

. . During the charging process you may monitor each one of the parameters, their higtory az well as actual
Suppressing display values. When the charging process iz finished, you may save the graph to file.
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It is possible to maximize the window as usual in OS Windows. To zoom in the graph simply chose the area with
mouse holding left mouse button.

§. Charge Monitor i{f{g\\
Charger AQCB-4FC: charging ... 3min 45zec

The state of the charging process may be monitored in Charging higtony windov, where histone az well az actual
values of charging parameters are shown.

0 192931 start of charging
&0 132937 service cornector connected

Charging history

Diuring the charging process you may monitor each one of the parameters, their higtony az well a2 actual
walues. When the charging process is finished, pou may save the graph to file.

4

I
1

/

requested detail

AAXAAA

T T T
1m 4= 2m16s 2m a0z

13.515
11.427
1.695
0103

Detail of the chosen area. Right click enables the access to graph settings as well as it|zooms back out. If you hold
the right mouse button (in the chosen area of the graph) it is possible to move the area frieely.

§. Charge Monitor gg{,g\\
Charger AQCB-4FC: charging ... 2min 46zec

The state of the charging process may be monitored in Charging higtony windov, where Ristore az well az actual
values of charging parameters are shown.

0 192931 start of charging
&0 132937 service cornector connected

Charging history

Diuring the charging process wou may monitor each one of the parameters, their higtorg|as well a2 actual
walues. When the charging process is finished, pou may save the graph to file.
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Graph tools

el Settings

-
J @b, Undo zoom
2m10s UTTAmTeETT

Lin [T 13.515
Uout [ 11.409
I [&): 1.712
0 [Ah] 0.075
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f. Charge Monitor L{QA\\
Charger AQCB-4FC: charging ... 15min 33zec

The state of the charging process may be monitored in Charging higtony window, where higtory as well as actual
values of charging parameters are showh,

&0 19:44:48  start of charging
&0 13:4453  sevice connector connected

Charging history

Diwring the charging processz wou may monitor each one of the parameters, their higtory az well az actual
values. When the charging process is finizhed, you may zave the graph ta file.
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Here an example of the beginning of charging significantly unbalanced cells 1200mAh is shown. The set charging cur-
rent is 1.6A. It is obvious that cells were balanced very fast (in 6 minutes). From now on, the already balanced cells
are being charged. That means even if you finish charging in 50% the cells will be balanced. This is not ensured by
any other method. Balancing is with tolerance of 6mV!!! (U1, U2, U3).

§. Charge Monitor III‘\\\
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Charger AQCB-4FC: charging ... 40min 5zec

The state of the charging process may be monitored in Charging higtony window, where history az well as actual
values of charging parameters are shown.

Here it is obvious how 0 134453 service connector connected
the already balanced ﬁ 20:24:40  mawimal overall voltage reached, constant voltage mode starts

cell are being charged.
Difference between the

cells is in the limit of Diuring the charging process you may monitor each one of the parameters, their higtony a2 well a2 actual
e6mV. When the set walues. When the charging process is finished, pou may zave the graph to file.

Charging history

voltage is reached
(here 4.15/cell) after
40 minutes the
charger switches from
constant current mode
to the constant voltage
mode.
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When the charging current drops to 1/16 of the set starting current the charger finishes charging.

7120

ﬂ §. Charge Monitor /4
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Charger AQCB-4FC: charging finished, duration of charging 59min 25zec

Charging wasz successfully finizhed. Charging hiztory may be saved to file now. [t iz possible to start new charging.

& 20:24:40  mavimal overall voltage reached, constant voltage mode starts
ﬁ 20:44:08  charging was successfully finished

Charging history

Diwring the charging processz wou may monitor each one of the parameters, their history az well az actual
walues, When the charging process is finizhed, you may save the graph to file,
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1 8|m 2?’Im 3E:m 4E:m
Uin [\/]: 13.586
Uout W 12.463
| [a): 0.114
0 [&h]: 1.275

Charge Monitor control
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B) Section Balancery — one balancer
Run ,Charge Monitor" program by clicking on its shortcut.

v

f. Charge Monitor Z/a\

i, T

Initialization running [step 1 of 4]

"W ait for the initialization ta finizh,

Charging hiztory < :

During the charging process you may monitor each one of the parameters, their higtore s well as actual
values. When the charging process is finished, you may zave the graph ta file.

Connect your battery to charger and start charging. Wait for requested current from charger.

Connect balancer to k USBCOM+ using CC_04 cable (or by cable CC_05 to CM-3module and though CC_03 to
USBCOM+). Plug the cable to the connector on the rear side of the balancer. Make sure to carefully plug in the cable
to balancer (e.g. using small screwdriver without sharp edges) as the connector is quite far from the casing. Be care-
ful not to damage the cables. Cable CC_05 may stay connected permanently in the balancer so you do not have to
repeat this action. If you need to take CC_05 cable out, do so by gently pulling the cable.

CC _050rCC_04
connect here

Correct orientation W%‘ﬂ = ;
of connector: —> -

(flat part of connector top) -
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When the charger starts charging on full currents connect the balancer to the cells using service connector.
After few second, the screen will look like:

| f. Charge Monitor
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Balancer BLCR-4FC: balancing ... 9zec

The state of the balancing process may be monitored in B alancing history window, where hizton az well az actual
values of balancing parameters are shown.

0 123146 start of balancing

Balancing history

Diuring the balancing process you may monitor each ane of the parameters, their history az well az
actual valuez, When the balancing process iz finighed. pou may gave the graph to file,

4
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Possibilities and control of the application is quite similar to that described in section "A - Charger”. The start of
charging / balancing is shown here - cells are misbalanced (the graph window is zoomed in for better view).

| f. Charge Monitor Z/fa\\
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Balancer BLCR-4FC: balancing ... 4min 40sec

The gtate of the balancing process may be monitored in B alancing higtory window, where higtong as well as actual
values of balancing parameters are showi,

&0 132832 start of balancing

Balancing history

Diuring the balancing process wou may monitor each one of the parameters, their history az well az
actual values. When the balancing process is finizhed, you may zave the graph to file.

4,2
Voltage scale [V]

Voltage of connected cells

EUR U R U R U Ay

1m 565 2m 545 3m 52s

1a [V] 0,000 b [V] 0.000 Time 3 minutesv
U2av 0,000 U2k 0.000 52 seconds

U3a ¥ 0,000 U3b [¥]: 0,000

U4a ¥ 0,000 Uab [¥]: 0,000

U5a ¥ 0,000 Usb [¥].  0.000
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Balancer balances the cells intensively from the very beginning, and when they reach same voltages, balanced cells
are being charged from then.

f. Charge Monitor Z/fa\\
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Balancer BLCR-4FC: balancing ... 7min Bsec

The gtate of the balancing process may be monitored in B alancing higtory window, where higtong as well as actual
values of balancing parameters are showi,

&0 132832 start of balancing

Balancing history

Diuring the balancing process wou may monitor each one of the parameters, their history az well az
actual values. When the balancing process is finizhed, you may zave the graph to file.

4,24

In this point are all cells very
good balanced —in 6 mV
tolerances.

EUR U R U R U Ay

Charging process runs until cells are fully charged and the charger is disconnected. Cells are balanced with tolerance
of 6mV !!!

ﬂ §. Charge Monitor //a\\
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Balancer BLCR-4FC: balancing ... 17min 15zec

The state of the balancing process may be monitored in B alancing history window, where history az well as actual
walues of balancing parameters are shown,

0 132832 start of balancing

Balancing history

Diuring the balancing process you may manitor @ach one of the parameters, their history as well az
actual values. "When the balancing process is finished, you may zave the graph to file.

43

R

Charger off

Start of constant
voltage area

RV R R i R R A R




11/20
When the cells are disconnected from the balancer the following is displayed:

' & Charge Monitor ax

i A
AL R ekt

I:I:I:D Balancing was aborted

Balancing waz abaorted, connection with charger was lost.

£ 123245 start of balancing
€3 131455  balancing aborted - connection with balancer lost

Balancing history

During the balancing process you may monitor each one of the parameters, their history as well as
actual waluez. When the balancing process iz finizhed, you may zave the graph to file,

Charge Monitor

@ Connection with balancer was last during balancing.

Click on "OK” and right click on mouse displays this submenu:

ALK A

Charge Monitor control

It is possible to save graph as a picture or export it in Excel (*.xls) format for further processing, both to any folder.

| f. Charge Monitor Z/fax\

e AFares
R k)

Initialization running [step 1 of 4]

it for the initialization bo finish.

4 123245 start of balancing
ﬂ 13:74:55  balancing aborted - connection with balancer lost

Balancing history

Diuring the balancing proceszs you may monitor each one of the parameters, their historge az well az
actual values. When the balancing process is finished, you may zave the graph ta file.

Graph tools
adll Settings

. Save

=2 Export

R AR R R R A R
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- - vy s o
C) Balancers Section — two or three balancers (up to 12, or 15 Lipol clanku)

To balance more cells than one balancer BLCR 4FC or BLCR 5FC can, it is necessary to connect more balancers to-
gether (also possibly with PC).

First, connect CC_05 cable to the connector on the rear side of the balancer casing. Make sure to carefully plug in the
cable to balancer (e.g. using small screwdriver without sharp edges) as the connector is quite far from the casing. Be
careful not to damage the cables. Cable CC_05 may stay connected permanently in the balancer so you do not have
to repeat this action. If you need to take CC_05 cable out, do so by gently pulling the cable.

CC_050rCC_04
connect here

Correct orientation
of connector: —>
(flat part of connector top)

Connect the needed number of balancers (here three) through CM-3 module using CC_05 cables. 2 or more cells (see
instructions for use BLCR 4FC or BLCR 5FC) to each balancer. To connect the PC, connect CM-3 module to USBCOM+
using cable CC_03.

(=

S -

. -:\&::; }

&

No. 3 (SLAVE 2) . No.2 (SLAVE 1)
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Example of setting the charging workplace. In the front, BLCR 4FC balancers are connected, behind them 3 packs
Etec 1700 / 4S (one 12 cells pack) with three service connectors SCA_5. In the rear, a laboratory source replacing
charger for 12 Lipol cells. It is set to 50.5V (should be 12x4.2 = 50.4V). The voltage must be set using precision
voltmeter, the voltmeter of the source is not usually precise enough. Battery pack is not yet connected.

i

| Charging current

o
~ \

7 '__—_“_?"“ ¢\:/\/
é@}‘@ (=) S

&

SLAVE 2 SLAVE 1 MASTER




14/20 Charge Monitor control
Connecting the cells to the source = beginning of charging. Charging current is 1.70A. Source now works in the con-
stant current area (as charger). Voltage of the source adapts to the cells. Balancers are not yet connected to cells.
Run the “Charge Monitor” application on your PC (if it is connected using USBCOM+).

T Wi
Hin WA

Charging
current 1.70 A

\\

S*"

SLAVE 1 MASTER

o

Charge
Monitor

Initialization running [step 1 of 4]

Wait for the initialization ta finish,

Charging history

Diwring the charging proces:z wou may monitor each one of the parameters, their higtory az well az actual
walues. Whenh the charging process is finizhed, you may zave the graph to file,
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How to connect the 1% balancer (MASTER) to cells (at “minus” pole).

Cells connecting by
service connector
SCA_5

MASTER

SLAVE 2
SLAVE 1

After few seconds, voltage of cells connected to the balancer (curves and numbers) is displayed on the screen.
f. Charge Monitor Z/ax\\

- Balancer BLCR-4FC: balancing ... 9sec

The ztate of the balancing process may be monitared in Balancing history window, where hiztory as well a5 actual
walues of balancing parameters are shown,

&0 123146 start of balancing

Balancing history

Diuring the balancing process you mag monitor each one of the parameters, their higtony as well 2=
actual values. ‘wWhen the balancing process is finizhed, pou may save the araph to file.

4 4
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How to connect the 2" balancer (SLAVE 1) to cells.

Next cells con-
necting by service
connector SCA_5

LW

i

i
.

I
g

MASTER
SLAVE 1

SLAVE 2

Charge Monitor control

Again after few seconds, voltage of cells connected to the balancer (curves and numbers) is displayed on the screen.

¥. Charge Monitor

V772N

Balancer BLCR-4FC: balancing ... 42sec

The state of the balancing process may be monitored in B alancing historge window, where historge az well az actual

values of balancing parameters are shown.

&0 1231:46  start of balancing
&0 123216 SLAVET connected

Balancing history

Diring the balancing process vou may monitor each one of the parameters, their history az well az

actual valuez, When the balancing process is finished, pou may zave the graph to file,

AR AR
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How to connect the 3™ balancer (SLAVE 2) to cells.

i Ay
LLLIRINT \\\\QR\
i AN

Connecting of last
cells 9,10, 11, 12 by
service connector
SCA_5

L

SLAVE 2 SLAVE 1 MASTER

Charge Monitor control

Again after few seconds, voltage of cells connected to this third balancer (curves and numbers) is displayed on the

screen.

f. Charge Monitor Z/fax\
Balancer BLCR-4FC: balancing ... Tmin 13sec

The state of the balancing process may be monitored in Balancing histary window, where history az well az actual
walues of balancing parameters are shown,

&9 123216 SLAVET connected
0 123245  SLAVEZ connected

Balancing history

Dring the balancing process vou may monitor each one of the parameters, their higtory as well az
actual values. Whet the balancing process is finished, you may save the graph ta file.

Voltage of cells
connecting to
balancer No. 1

Voltage of cells
connecting to
balancer No. 2

Voltage of cells
connecting to
balancer No. 3

AR AR

3I3Is 48Is Y 1m|Ds m :123
4099 b 4.099
4.088 b 4.10%
4.099 U3br 4111
4.082 J4b v 4129

0.000 USb [¥]:  0.000

Controlling of curves
for balancer No. 1

Controlling of curves
for balancer No. 2

Controlling of curves
for balancer No. 3
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Detail of indication LEDs shortly after connecting all balancers. It is obvious that cells in the middle - no. 4, 5, 6 and 7
(connected to SLAVE 1) almost balanced; cells 9 and 10 (SLAVE 2) also. Cells 1,2,3 and 4 connected to balancer
MASTER are much misbalanced. Cells 11 and 12 connected to SLAVE 2 also.

: Y

o
. ’-I“-F‘.'
3 J

SLAVE 2

- » MASTER
Terminal ,—

connecting
between
packs

Terminal , +“

Detail voltages of particular cells shortly after connecting all balancers (all 12 cells).
£. Charge Monitor

Balancer BLCR-4FC: balancing ... 2min 52zec

The state of the balancing process may be monitored in B alancing history window, where histore az well az actual
values of balancing parameters are shown,

& 123216 SLAVE connected
0 123245  SLAVEZ connected

Balancing history

Diring the balancing process vou may monitor each one of the parameters, their history az well as
actual waluez, When the balancing process is finizhed, you may zave the graph to file,

415

AR AR

Ula V]
U2a [V]:
U3a [V]:
Uda ]
LBa [v]:
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Detail of voltages of particular cells in greater time scale. The balancing of all cells in the beginning is shown, their
charging to the end voltage (here 4.200 V) and a flat part when the charging current drops.

' §. Charge Monitor
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Balancer BLCR-4FC: balancing ... 20min 31sec

The ztate of the balancing process may be monitared in Balancing history window, where higtory az well as actual
values of balancing parameters are shawn,

&0 123216 SLAVET cormected
@ 123245 SLAVEZ cormected

Balancing history

During the balancing process you may monitar each one of the parameters, their history as well as
actual waluez. When the balancing process iz finizhed, you may zave the graph to file,

425

4.2+

AR ARA]

f. Charge Monitor
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Balancer BLCR-4FC: balancing ... 40min 21sec

The ztate of the balancing process may be monitared in Balancing history window, where higtory az well as actual
values of balancing parameters are shawn,

&0 123216 SLAVET cormected
@ 123245 SLAVEZ cormected

Balancing history

During the balancing process you may monitar each one of the parameters, their history as well as
actual waluez. When the balancing process iz finizhed, you may zave the graph to file,

AR ARA]
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Detail of last part of charging / balancing. Charging current dropped to ca 100 mA and charging was finished. It is ob-
vious, that all 12 cells are balanced with tolerance of 6mV !!!

ﬂ §. Charge Monitor Z/ax\
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Balancer BLCR-4FC: balancing ... 39min 53sec

The ztate of the balancing process may be monitored in Balancing history window, where higtory az well az actual
values of balancing parameters are shown,

&0 123216 SLAVET connected
9 123245 SLAVEZ connected

Balancing history

During the balancing process vou may monitor each one of the parameters, their history as well as
actual waluez, When the balancing process is finizhed, you may zave the graph to file,

AR AL ALK A

Disconnect the balancer from cells and right click on mouse to save graph or export the data to excel format as in the
previous section.

' F. Charge Monitor /A
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Initialization running [step 1 of 4]

it for the initialization to finish.

9 123245 SLAVEZ connected
€3 121455  balancing aborted - connection with balancer ozt

Balancing history

Diuring the balancing proceszs you may monitor each one of the parameters, their history az well as
actual values. When the balancing process is finished, you may zave the graph to file.

Graph tools
aill Settings
=] save

=zl Export

AL ALK A




