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1. Overview and Connection Drawing
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2. Hardware Installation

2.1. BatSMALL

e  Connect a power cord to the device — 230V/50Hz or 110V/60Hz AC.

e  Connect the RS422-Cable to one of the two DB9 connectors. The other end of the RS422-Cable belongs to the delivered USB
to RS422 adapter.

e  Set the device bus address on the decimal number changer. Numbers from 0..7 are allowed (max. 8 devices on the same
bus).

e Press the power switch and the device starts up and calibrates.

e The device is now ready to communicate with the PC.

2.2. RS422 adapter

There are three common RS422 adapter devices on the market: PCl-Cards, USB and RS232 adapters. An USB to RS422 adapter with the
appropriate cable is shipped together with the battery cycler. If a PCI-Card or an RS232 adapter is preferred, care should be taken to
the DSUB connector pin out. It may be different than the pin out of the shipped MOXA Uport1130 because RS422 cables aren't
standardized. Eventually a custom made cable is necessary.

Installation steps for the shipped USB adapter (MOXA Uport1130; Windows 2000/XP):
e Install the driver software as described in the manual on the driver CD.
e  Connect the USB adapter and install the proposed driver.
e Configure the adapter as ,4-Wire RS485 device as described in the manual on page 2-14.

e  Set the device COM-Port as desired.
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3. CCCC Setup

3.1. Preparation

First of all the CCCC-Folder needs to be moved from CD to the local hard drive. From there the application can be started by executing

,cccc.exe”. No additional installation is required.

3.2. Communication Setup

On startup the application searches for devices on the bus. CCCC assumes
COM-Port 1 as default for communication. If the RS422 adapter is on a
different COM-Port, the application reports an error on opening the COM-
Port.

The first action after the main window shows up is to get into the
communication setup by right-click on , Astrol Box <x>“.

A popup window appears. After a click on ,open...” the communication
window opens up. There you can specify the COM-Port to which the RS422
adapter is connected. (Remember the double point in the end)

By pressing ,Ctrl“ and ,left Shift“ additional buttons appear. With ,Re-
activate” one can search for new devices on the bus and with ,Firmware
update” a new firmware can be uploaded to the devices.

After setting the COM-Port correctly the application needs to be restarted.

interface configuration and statistic | x|
Serial port I [Changes active after restart)

Calibration interval |1 T [0 = No automatic calibration]

Port status: 0K

Bytes sent: 74400 Reset counter |

Bytes received: 66610
Emors: 0

X Cancel | " 0K I

The COM-Port assignment for the RS422 adapter is defined in the windows device manager in the device properties of the RS422

adapter.

Note: It's possible to use more than one device with a single RS422 adapter. In that case a regular, not crossed D-SUB 9Pol cable has to
be used to loop the RS422 bus trough the devices instead of the adapter cable provided by Astrol.

3.3. CCCC Overview

After restarting the application with the communication set up correctly, the devices on the bl =ldx
bus should be identified and displayed in the device list similar to the screenshot on the right ]| o)
Side. =& AstolBox1
= 4§ AstotBox1.0
ri click on a channel in the list, the channel window can be opened. )
By right click h l'in the list, the ch | wind b d % Astoll B0
A Astioll BO2
In that window all measurement values for the selected channel are displayed. Additionally a :: is"“:l 233
. strol
constant current or a constant voltage can be set to the output of the channel for testing & rokani B0
purposes. % Astiol BOG
A Astioll BO7
=T Constant voltage: By clicking on ,Uout >“ # Astioll B8
H H + £ Simulated channels 1
" o T v || @ slider shows up. By enabling the
Status: OK (Duiputs ckive) checkbox the value set by the slider gets
- R = (- e el sent to the device which tries to reach the
lout > 11.40700 méd, -18 mA 18 mé, 1.1 pA defined voltage.
1] 5.40020Y  -10V 10V £20 pv
1 1140700 m4 -40mé 40 mé, 244 pa . .
Uae |32 85000 mv 10V 10v 620 v Constant current: Same procedure as with constant voltage. One can click on ,lout
R Ri 0.00000 Ohm 0 Ohm 320 Ohm 10mOhm “ B
En:.;i:n I T i — i >“and then set the desired output current.
—._——JEm:lclear FiFreq 0.00000Hz 0Hz 3276kHz 100 mHz . . .
r—lgum Ridmpl[0.00000Y 0V 1y TV Care should be taken to the measured current in this window because the current
Uout | measurement range doesn't switch automatically to constant current mode. The
RiMeas ryaee o= . 1 . . .
e Range: [1000 V.. 101 =] Autorange range can be chosen by clicking on ,I“ and selecting the appropriate range in the
[V Output activated
dropdown menu.
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By right-clicking on the , Astrol-Box“ in the channel-list a window appears with some additional information about the selected device.

There are also some buttons to calibrate, reset, search for new devices and update the firmware.

Identification PSi-frontend DSP #0 Vers 03.10 May 11 2000
07:11:50
Box type: B8-channel box with +/-18mA (ID=0)

Protocol version 2

Functionality version Current/Voltage/Int: I resi Phase [V=3]

Hardware version 1

Fimware version  3.10 itz

Status OK (Normal operation)

Communication 0 Faulty &nswer telgrams [CRC, contents]
0 Faulty transmission telegrams ([CRC, contents]
2 Telegrams not responded

Calbrate Heset

x|

Astrol Electronic AG reserves the right to change specifications without notice

BAT-SMALL Manual

6/10

AD-10069-007 Rev. 03



Astrol Electronic AG

Electronic Engineering @ Technical Assemblies CH-5504 Othmarsingen

4. Set up the Measurement Program

4.1. Introduction

Each measurement consists of 3 different files. All files are readable with a text editor.

1. The Measurement Program File (*.mpr): This file contains the general structure of the measurement. It can be created with
the Editor Tool (CCCC Tool). If one wants to implement a custom software or script to create measurement flows, one should
refer to the step syntax documentation.

2. The Data File(*.dat): The Data File is created by the CCCC Software during a measurement. It contains the measurement data
reported by the device.

3. The Log File (*.log): This File consists all the events that took place during the measurement. For example if the
measurement was canceled or if a counter was set to a specific
value during the data recording.

-
@' Cyclovoltametric step (CV]) - "00017 :r‘ =l

. . CV with 0.05 m¥/sec to U>4.3V + C=0
The files should not be separated from each other during a measurement.

Otherwise the CCCC Software will not recognize pre existing data and is |

going to create a new Data File in the folder of the Measurement Program Data recording every  [s=me o m=a: [ Use standadrate of meastrement
File. fl oV mit [50uves
. . . L .. W Ladung auf Null stellzn beim Nulldurehgang des Stromes
However if one likes to share the data after a recording, it is sufficient to " initiafis; and sto Eonditi
pass just the Data File because it contains all the essential information to Messurement JUnit_ [Rec. [Range [Candition Jurp target | |
. | h I u W auta r A3V |

visualize the results. = ] T

| A ‘Tes auta
4.2. Avallable steps I” Ri-Measurement at ILI J o | I Onend

Frequency from dovun to with '— Steps/decade AC-Ampl {

Each measurement is defined as a sequence of different steps. The
execution pointer will then move from position to position during the
execution. Each step has its unique ID and can be configured with individual [~ Teminate measurement program i this step is done
parameters. It‘s also possible to jump between the steps by setting
conditions to these parameters (for example if U > 1.5V jump to ID 20) to This window shows the configuration page of a
offer maximum flexibility to the user. cyclovoltametric step

Counter Step: The Software offers 3 counters that can be incremented, decremented or set to a specific value with this step. It’s also
one of the most obvious points to initiate a jump to another step. Counters are normally used if one wants to iterate a program n
times.

Galvanostatic Step: This step implements a galvanostat (or current source). Its main purpose is to keep the current trough the cell
constant, disregarding changes in the load itself. This step offers a conditional reduction of the current depending on another
parameter (voltage, auxiliary current, ...)

Cyclovoltametric Step: This steps purpose is to implement a cyclic voltametry. It's capable to run a predefined voltage ramp on the

output.
Open Circuit Step: This step opens the output for a specific | CUsersiR. ThlenDeskiop s
amount Of time. Hame ‘New measurement 2

Remarks

The device allows measuring of the internal resistance of
the cell at an individual time. This can be defined inside the

step itself. Optiona”y’ the charge can be reduced to zero at ||| Recording every |1 min Channel type: |Astiol standard channel with +/-1€ ~ |
a specific point (after a step) to reset the cell. Backup every; |1 h
Matenal weight |1 kg [ Adjust cunent values proportionally
Measurement program steps
IDescnpt\Un
The measurement editor overview: - {0fr sk fychiame e D Eeat
Inserting new steps to the program can Upsior-uitdee (UC) ker
be simply acquired by right-clicking at the & Commtbesn
deSired posiﬁon Galvanostatic step (G5) insert

Rename step
Delete Ctrl+Del
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4.3. Assignment
a = X
To assign a Data File to a channel one has to switch from CCCC 1% Astrol Datte =101 x|

Tool to the CCCC main software. Fie Groups Measurements Window Help

Each channel can contain a single measurement file at the same Showall | Hide all__ |

time. Current data production: approx. 0 bytes per day
A new measurement should be started trough the assignment =B test

dialog in the CCCC main window (or with the shortcut Ctrl + N). (TRES 1 cst (4strall BO.1)

One can select the predefined Measurement Program File here.
The dialog asks here for an optional backup path to avoid loss of
data during longer measurements. In a last step an available
channel has to be selected.

After that the measurement window can be opened.

The measurement window contains control elements to start stop
and pause the data recording as well as a table with the current
measurement values for each active recording.

-loi x| . . o
Meas. file:  C-\Local\CCCCAtest Active measurements are listed in the CCCC main window. It's
Backup path;  \ Automatically every 53 min possible to add different category folders here.
Backup: Last 18.Jul 11, 03:05 Back ]
Data size So far 2 k Bytes/ per dap approg. 88 k Bytes ‘“"m
| =]
=l The recorded data can be exported to a file or displayed in a graph by clicking on the
Channel Astrol1.B0.1 _Chenel. | meas. data” button. For further details please refer to the Data Analysis chapter.
Gt I n Fausel [ cfar I Edit. . . . )
C— e s P The measurement file can also be changed this way (even during a running
Continous since: 18.ul 2011 03:05:45 measurement) by pressing the ,Edit...“ button.
Status P Active G
Duration 32'/5tep : 31" It's possible to track the previously mentioned execution pointer during a
Mat. weight: 123 . . .
Sw"f:?,;, ‘-ur,ﬁ--,s,,p oo Meas. data.. measurement by opening the ,,Schritte (Steps)” window.
Step 20: Charge with 3 mA Reduction at U=3.4 ¥V to I1<1
mA + C=0
[Charge)
¥ Showvalues [~ Al Schritte...
Name [R |Value Conditior A Iy
Uout >
u X 142042V
I % 299876 ma <1mé
Uaux > 5.58000 my
c X 16.432 pih/kg
Z1 1

Each measurement has its own control window
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5. Measurement-Program Example

5.1. Example File

There is an example file on the CD with the name test.mpr. This file can be opened with the CCCC-Tool. This file contains only the
program flow which describes the measurement behavior. The recorded data are saved in a separate file with the ending *.dat.

5.2. Program Description

The following chapter explains the example file test.mpr which EASEIENEERIE ' =10l x]
contains a program for 100 GS-cycles from 2.7-3.4V with 10mA. Mame [Test
If the file is opened with CCCC-Tool there is a window with all bk

program steps listed. Every step has a unique number which acts
as a reference for conditional jumps from other steps.

Recording every |1 min Channel type:| Azl standard channel with +7-1 Sj
The first step is a counter step which sets the cycle counter to Backup every [Th

one. M aterial weight |1 .23E005 mg [~ Adjust current values proportionally

The following two steps are galvanostatic-steps which Measurement progiam steps
charge/discharge with a constant current until the defined end
voltage is reached. With the reduction condition the voltage is

Counter 21" Set to 1

20 Charge with 10 m& Reduction at U=34 % ta <1 m4 + C=0

being held constant until the current drops below the defined a0 Discharge with -10 mé Reduction at aus=2.7 tal>-1 mé + C=0
current limit of 1mA. 40 Counter "Z1" Increaze by 1, if < 100 -» 20
A0 Charge with 10 m& Reduction at U=3.4% ta <1 mé + C=0

After these two cycles a counter step increases the counter and
jumps to the next charge step if the cycle counter hasn’t reached
the limit of 100 cycles.

At the end there is a charge cycle to charge the cell to a specific charge condition for storage. In the GS-Step window there are many
options available. The important ones are the charge current and the reduction condition where one can choose the measurement

source.
-1g/x|| In the conditions table multiple conditions on which the step needs to stop
Charge with 10 mA Reduction at U=3.4 ¥ to I<1 mA + C=0 or jJump to a predefined step number can be defined.

| After saving the program one can proceed with the measurement and data

Data recording every |same as meas [V Use standard rate of measurement ana IySiS.

Current |10 mé
¥ Reductionin U vl = [34V

|V Reset charge to zero before starting measurement step

Measurement definitions and stop conditions

Measurement | Unit Rec. Range Condition Jump target

U W auto

| 3 Yes auto <1 mé

C Ahtkg  |Yes auto

Uaux v Yes auto

I~ Ri-Measurement at lL‘» j a I |~ Onend

Frequency from down to with l_- Steps/decade AC-Ampl.

[~ Temminate measurement program if this step is done
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One can view a plot of the data at any time during a running measurement. After the process is done, the Data File can be opened with
the CCCC Tool software to display and filter the results. To filter the results one has to define conditions in the data analysis dialog.
CCCC Tool offers two main methods to display the data, as a CV - diagram (Current — Voltage) or as a time dependent diagram.

There are many customizable parameters to get the best view on the desired data:

-

7 EC-B2-SFG6_Cyclingdifrates.dat =B &
Name EC-B2-5FGE_Cycling Value  53kBytes Default settings
Comment  80% SFGE, 10% PYDF 1015, 10% SuperP, EC:OMC 1:1, 1 M LIPFE [T Set as default settings

Part
Start at |TT j »= |1 - | j | j 3= |
Endat [TT | »>= [5min | = | =]
Z1-Cycles
o Al i Each2 (" Eachb. " Each10. " Each ’_ v Including last cycle
Measurement points
o Al i Each2 (" Eachb. " Eachl0. " each ’_ ™ Key data only
Max. points in diagrarn: (4000 CY-Diagram | Diiagram with time: axis | I~
Export columns
1 2 3 4 5 6 7 8 9
LA | (VIR (NE AN  CONE f INNE ) (3 I R i I
(O R N CTNE B YR i NS ) BEE B BT Y
Lines
1st: |Leer - 2nd: |Leer - 3rd: |Leer -
Max. points to export; | 16000 Export zelection to textfile
[v Eutra export file for Ri-Measurements

7. Export and Printing

Recorded data can be exported to a text file (similar to the CSV standard, space separated values). There is also an option to print out

the plots directly from the CCCC Tool software.

]

(]

8. Simulation Channels

The CCCC Software offers 4 simulation channels. They can be used to test a measurement flow. Keep in mind that these channels may

not be completely accurate due to a simpler simulation algorithm.
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