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1. Connection Drawing

1.1. Connection over Network

CH-5504 Othmarsingen

The PC usually acquires its IP address from the local DHCP. If there is no DHCP present please read Appendix A: How to set up a static

IP. A description how to set the device IP can be found in the BatFlex FPGA Card Menu Guide.
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e ( E|thern|et O)
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1.2. Direct Connection

Please read Appendix A: How to set up a static IP for further instructions.

JITTHE

PC

User

2. Hardware Installation

2.1. BatFlex

e  Connect a power cord to the device.

e Connect the BatFlex with a RJ-45 cable to the desired network.

e Connect the Computer to the same network as the BatFlex.

e  Turn the BatFlex device on, using the main switch on the front side.

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

e Keep in mind that the BatFlex system uses a static IP Version 4 configuration. This requires the user to choose an IP
separately for each device.

e The IP is updated as soon as the configuration menu closes. Restarting the device is not necessary.

e  Network IPs are usually managed by a DHCP Server. Therefore the BatFlex IP must not be in the specified range of the DHCP.
Otherwise IP address collisions may occur. Usually there is a static IP range where one should set up the BatFlex system with.

e It's advised to avoid bigger networks (for example global company networks) especially in case of very long measurements.
Unexpected or unavoidable maintenance of the network could cause measurement data loss.

2.3. Card Types

The BatFlex Device is designed as amodular System where measurement cards can be replaced whenever the device is turned off. The
onboard microprocessor is able to recognize the new configuration on the next power up.

2.4. Overview

Card Type Card Function
BatFlex FPGA Card This card contains the onboard data processing controller and the network adapter.
BatFlex Reference Card This card contains a high precision, thermally regulated voltage reference which is used periodically to

calibrate measurement cards.

BatFlex Small Card This card is a measurement card for small currents up to 24 mA. The full specification can be found in
chapter 2.5.4

BatFlex Small Dual Card This card is a compound consisting of two stacked BatFlex Small cards. This allows to use up to 8
channels with a single card slot. The full specification can be found in chapter 2.5.4.
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2.5. Details

2.5.1. BatFlex Power Supply

Input Specification Details Value Unit
Input voltage ‘ Nominal 85-264 VAC
Frequency \ 47-63 Hz
Line Safety Switch \ Recommendation 5 A

2.5.2. BatFlex FPGA Card

2.5.2.1. Controls

The Bat Flex Control panel is very simple to use. One can navigate through menu entries by turning the wheel to the left or to the right.

Selections are confirmed by pressing the wheel. The SD card slot can be used to upgrade the firmware of the device. USB and JTAG are
for service and debugging only.

—
SD-Card

o
LB
=

Turn right

Push

Ethemet JTAG §
z

2.5.2.2. Menu Guide

Startup Screen: This image appears when the device is booting.

Astrol
Electro

The BatFlex system is started up and shut down with the power
switch on the front side. No additional actions are required.

This screen is displayed after starting up the device. It’s only
informative which means that no settings can be adjusted here.

The status label indicates if there are any errors or complications
detected
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IP Settin9s

1P: 192. .0081.154
Hetmna 255, 255, 255. 000
Gatewaw: 192,168.001.254

This screen is used to update the BatFlex network configuration.
To enter the dialogue, push the button once. Parameters can be
adjusted by rotating the wheel. To advance to the next parameter,
press the button once again. The active field will light up in red.

Swstem update

Urdate selection:
FPGA-IMG from SDCard
Firmware from SDCard
Firmware from RAM
Confi9-Flash reset

- Abort

This page is used to keep the system up to date. All device users
will be notified if an important update is available. WARNING: This
section is reserved for experienced users, wrong updating could
damage the device.

FPGA-IMG from SD: A new FPGA image will be
transferred from the SD card to
the device. This is a major update,
which means that the entire
software is renewed.

Firmware from SDCard: The FPGA boots up several soft
cores during runtime. This section
updates the soft core firmware.
The FPGA programming  will
remain.

Firmware from RAM Code can be loaded dynamically to
the device RAM. This function will
copy the running code into
persistent memory. Please note
that this section should be used by
developers only.

Config-Flash reset Configuration is set to default and
will be rebuilt.IP address and Port
will be set back.

2.5.2.3. Warnings

e Do not plug the Ethernet cable into the JTAG connector. The connectors have different pin counts, however, because of the RJ

standard, they look very similar.
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2.5.3. BatFlex Reference Card

2.5.3.1. Specification

Channels Details Value Unit

Number of channels - 10 Pcs.

2.5.3.2.  Warnings

e  The output cables must not touch the case in any way. Connecting the reference output to the case will lead to wrong
calibration of the device.

2.5.4. BatFlex Small Dual Card

For informations about the output connector please read Appendix B: BAT FLEX Small Connection Designation

2.5.4.1. Specification

Channels Details Value Unit
Number of channels - 8 Pcs.
Current measurement Details Value Unit
Resolution | £188 UA, 100 pA

| 750 uA 400 pA

| £3mA 15 nA

| £24mA 12 nA
Accuracy \ full scale +0.05 %
Long term drift \ ~30 ppm / day
Current output Details Value Unit
Output Range \ Resolution: 50 nA 124 mA
Voltage Range \ Current = 24mA +10 Vv
Voltage Measurement Details Value Unit
Range \ +125 v
Resolution 6 uv
Accuracy full scale +0.01 %
Long term drift ~10 ppm / day

2.5.4.2. Warnings

e Do not short circuit different guard pins. This can cause permanent damage to the card.

e  The reference output cable must not touch the case in any way. Connecting the reference output to the case will lead to
wrong calibration of the device.
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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

After setting the IP address correctly the application needs to be restarted.

Measurement channel Elﬂlg

Showal | Hideal |

On startup the application searches for a viable device on the
Network. If the device is not yet configured, the first action after
the main window shows up is to get into the communication
setup by right-clicking on , Astrol Box <x>*.

M Devices can be connected troughSerial Port (BatSmall Series) or

Ethernet (BatFlex Series). This Manual focuses on the Ethernet
Serial port |COMZ: [Changes active after restart) Version.

Metwork, device IP |192.168.1.80  [Changes active after restart]
Metwork device port [16723 [Changes active after restart]

The important parameters are marked red:

. IP Address: The device IP address, can be configured

icati Ethermnet UDFAF - .
Communication mods | = J on the small device screen.
Calibration interval |0 = [0 = Mo automnatic calibration) ° Network device port: Communication port ,default
ortis 16723
Port statuz: OK P

e  Communication mode has to be set to ,Ethernet

UDP/IP“,
Butes sent: 3200 Reset counter

Bytes received: 0
Ermorz: O

X Cancel ‘ W OK |
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3.3. CCCC Overview

After restarting the application with the communication set up correctly, the devices on the bus should be identified and displayed in
the device list similar to the screenshot on the right side.

By right click on a channel in the list, the channel window can be opened.

In that window all measurement values for the selected channel are displayed. Additionally a constant current or a constant voltage
can be set to the output of the channel for testing purposes.

@ Measurement channel

Measursment:  [No measurement on this channel]

Show all Hide all

s B Astrol Box 1
H- & Simulated channels 1
El@ Simulated battery cells

Status:

Actual values;

0K [Outputs active]

Teiminal

Uout >

Value Min

lout >

-30.65465 mé -250 mé

u

62000000 my -3

-30. 65465 m -1 ma

I
1ma

Fesalution

700 nds
100 py
30

B % LIS Usun 434.00000 m -3V 3v 100 6
TN Charge > | 0.23561 méh 0 mbh 10mah 400nAR
C o Reset | [Ri 0.00000 Ohn | 0 Db 32k0km | 100 mOkm
El- %} Simulsted battery cells EnorSim | |FiPhase | 000000 Grad 0 Grad IE0Grad 100 mGrad
L SIM1.UZKI Eror Clear | [RiFreq__ |0.00000Hz |0Hz 3276kHz 100 mHz
LA SIMTUZK2 ™ Elnis Fidmpl__|00000OY |0V v 1

Uout
M Range: [2.00 v.. 200 v

¥ Output activated
‘ ]
300V U v | = |B20my

Care should be taken to the measured current in this window because the current measurement range doesn't switch automatically to
constant current mode. The range can be chosen by clicking on ,,I“ and selecting the appropriate range in the dropdown menu.

Output Modes

Constant voltage: By clicking on ,,Uout >“ a slider shows up. By enabling the checkbox the value chosen with the slider is sent to the
device.The device then tries to reach the defined voltage.

Please note that the voltage is regulated with the device software because the BatFlex Small card outputs are current channels. This
may lead to a pulsating output waveform when used with inadequate loads.

Constant current: Same procedure as with constant voltage. One can click on ,,lout >“ and then set the desired output current.

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.
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4. Set up the Measurement Program

4.1. Introduction

CH-5504 Othmarsingen

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

Type

Function

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.

Data File(*.dat)

The Data File is created by the CCCC Software during a
measurement. It contains the measurement data recorded by the
device.

Log File (*.log)

This File contains 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.

The files should not be separated from each other during a measurement. Otherwise the CCCC Software will not recognize preexisting
data and is going to create a new Data File in the folder of the Measurement Program File.

-
@ Cyclovoltametric step (CV) - "0001"

o [ e S

C¥ with 0.05 mV/sec to U>4.3V + C=0

CV¥ mit |50 pVis

¥ Ladung auf Null stellen beim Nulldurchgang des Stromes

Data recording every |same a: meas W Use standard rate of measurement

[T Teminate measurement program if this step is done

M and stop diti

Measurement U Unit Rec. Hange Condition Jurnp target

U ki autn 43y

C Ah/kg  |Yes auto

| A Yes auto

[ Ri-Measurement at |U J = | [~ Onend

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

~

This window shows the configuration page of a

cyclovoltametric step

However if one likes to share the data after a recording, it is sufficient to pass
just the Data File because it contains all the essential information to visualize

the results.
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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 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 offer maximum flexibility to the user.

Astrol Electronic AG reserves the right to change specifications without notice

Start

Go to next step.

Y

L

Step Action <

Check
Conditions

Cond. met

Has Jump

Cond. invalid

Set target as next
step

Y

Target?

No
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4.3. Available Steps

Step

Function

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 through 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 amount of time.

f g; CiUsers\R. Theiler\Desktop'Elias_Messung

tep\Measprg2.mpr

Hame ‘New measurement 2

Remarks

Recording every |1 min Channel type: | Astiol standard channel with +4-1 Ej

Backup every |1h

Matenal weight |1 kg [ Adjust cunent values proportionally

Measurement program steps

‘Slep |Descnpt\0n

Charge with 0.5 mé to U>2.4% + C=0

| Open circuit ta T

Charge with 0.5 mé to U>2.4% + C=0
O with 0.06 v/ sec to U>4.3% + C=0

Cycloveltametric step (CV) insert
Open circuit step (OC) insert
Counter step insert

Galvanostatic step (G5) insert

Rename step
Delete Ctrl+Del

The measurement editor overview: Inserting new steps to the program can be simply achieved by right-clicking at the desired position
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4.4. Assignment

To assign a data file to a channel one has to switch from CCCC Tool to the CCCC
main software.

Each channel can contain a single measurement file at the same time.

A new measurement has to be started trough the assignment dialog in the CCCC

CH-5504 Othmarsingen

= Astrol

File Groups Measurements Window Help

Showal | Hideal

Curent data production:

approx. 0 bytes per day

B M5M1

main window (or with the shortcut Ctrl + N). One can select the predefined B BE Test SIMLULKT)

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.

Active measurements are listed in the CCCC
main window. It's possible to add different
category folders here.

The recorded data can be exported to a file or displayed in a graph by clicking on the

Each measurement has its own control window

Astrol Electronic AG reserves the right to change specifications without notice

Meas. file:  C:\Test ,meas. data” button. For further details please refer to the Data Analysis chapter.
Backup path: A Automatically every 53 min
Backup: MNa backs . . . .
Doss ota 0k buest perdapsppion 16k oes 221 [ The measurement file can also be changed this way (even during a running
‘ P measurement) by pressing the ,Edit...“ button.
Charrel  SIM1UTKI Channel It’s possible to track the previously mentioned execution pointer during a measurement
P Stat e i ll by opening the ,Schritte (Steps)” window.
First start: [Mot started pet] Re-nit...
Continous since:
Status [  Ready for start Log..
Duiration 0.0"/Step - 0.0
Mat. weight: Tkg
Sampling rate:  1'0.0" / Step : 1'0.0" Meas. data..
Step 10: Counter “Z1" Setto 1
[Active]
W Showwvalues [ Al Schiitte...
MName R |Value Conditioh &ux. [hput -
Jout > a
u 244444
| 0.00000 mé,
C 0.000 Ah/kg i

Bat FLEX Manu
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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 r@c:\usmmrheileﬁuskmpvest_

which contains a program for 100 GS-cycles from 2.7-3.4V
with 10mA. Hame |Test

If the file is opened with CCCC-Tool there is a window with all Remarks
program steps listed. Every step has a unique number which
acts as a reference for conditional jumps from other steps.

Recording every |1 min “hannel type: | Astrol Fles-Small channel +.-"-24mﬁ3«j

Backup every |1h

Material weight |1 kg [ Adjust current values proportionally

The first step is a counter step which sets the cycle counter
to one.

The following two steps are galvanostatic-steps which

charge/discharge with a constant current until the defined e ementpioaamistens
end voltage is reached. With the reduction condition the Slep | Description
voltage is being held constant until the current drops below 10 Counter "Z1" Setfo 1
. L 20 Charge with 10 mé Reduction at U=3.4% to 1<1 md + C=0 '
the defined current limit of ImA. 30 Dischargs with -10 m4 Reduction ot U=2.7 Y to 15-1 mé + C=0

Counter "Z1" Inc

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.

In the conditions table multiple conditions on which the step

needs to stop or jump to a predefined step number can be
Charge with 10 mA Heduction at U=3.4 ¥ to 1<1 mA + C=0 defined

After saving the program one can proceed with the

Data recording every |:ame as meas W Use standard rate of measurement measurement and data ana|y5|5-

Current |10 md

W Reductionin U x| = [adv

|v FReset charge to zemo before starting measwrement step

Measurement definitions and stop conditions

teasurement L Unit Fiec. Fange |C0ndition |Jump target
W auto
Ahikg  [TYes auta
A auta

A auto

[~ Ri-Measurement at |U J = | [~ Dnend

Frequency from dawn to with ’_ Steps/decade AC-Ampl.

I~ Teminate measurement program if this step iz done ¢ ak
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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:

@ EC-B2-5FG6_Cyclingdifrates.dat

-

= | B &

Name
Comment

Part

EC-B2-5FGE_Cycling

Value
80% SFGE, 10% PYDF 1015, 10% SuperP, EC:DMC 1:1, 1 M LiPFE (C

53 k Bytes D efault settings

Set az default settings

Start at |TT

j>=|1s

ER

Endat [TT  ~| >= [Emin
Z1-Cycles

v al (" Each2 (" Eachb.
Measzurement points

v al (" Each2 (" Eachb.

Max. pointz in diagram: |4000

" Each10.

" Eachl10.

C-Driagram

S

" Each v Including last cycle

" each ™ Keyp data only

| Diagrarn with time: axis | ¥

Export columns

1 2 3 4 5 6 7 ] 9
LIE | (VRNNE N (IR PN I (O I N ) (T2  IE  IE
CINE | NE2 N TNNE2 NN | V53 I BN ) BEA § BEA § IE

Lines
Tst |Leer - 2nd: |Leer hd 3rd: |Leer hd
Max. points to export: | 16000 Export zelection to textfile

[v Extra expart 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.

e )

L 0]

—=-C [mARig]

& mbbvg)

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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9.1. Introduction
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This step-by-step guide describes how one can set up a static IP on a windows computer (Tested with Windows 7 and Windows 8). This
requires a running network card with up to date network drivers.

Open the Network and Sharing Center. This can be found in the
: Control Panel under Network and Internet.
Network and Sharing Center
P % » Control Panel » Networkand Internet » Network and Sharing Center A Control Panel can be Opened by pressing “Windows + R", then
I Home View your basic network information and set up connections type “control pane|".
View your active networks
rersetings Accesstype: Internet H H H H
inced sharing Network T i Open the connection by clicking on its blue name.
rivate netword Connections: [J Ethernet
Change your networking settings
diGi Setupanew connection o netwaork
= Setup a broadband, dial-up, or VPN connection; or set up Sglter or access point.,
[ Troubleshoot problems
Diagnose and repair network problems, or get troubleshooting information.
ewall
L Ethernet Status EX| Click on Details. A window containing all detailed information
ceneral about this network adapter will pop up next.
Connection The following parameters are essential, it's recommended to
IPv4 Connectivity: Internet co py |t for fU rther use:
IPv6G Connectivity: No Internet access '
Mediz State: Enabled
°
Duration: 03:24:55 IPV4 SUbnet MaSk
Speed: 100.,0 Mby
P * e  Default Gateway
N . DNS Servers
Activing
Sent L\! Received . )
o Click on Properties now.
tes: 20,422,318 21,018,548
‘$'Pronernes '?:,'Dwsable Diagnose
Cloge
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Network Connection Details:

Property Valug [l

Connection-specific DN...

Description Qualcomm Atheros ARB161 PCI-E Gig

Physical Address 94-DE-80-21-DC-06

DHCP Enabled Yes

IPv4 Address 192.168.1.117

IPv4 Subnet Mask 255.255.255.0

Lease Obtained Sunday, January 5, 2014 11:09.45 P

Lease Expires Monday, January 6, 2014 4:10:01 AM
[ 1Pv4 Default Gateway 19216812 |

IPv4 DHCP Server 192.168.1.241

IPv4 DNS Servers 146.228 4868

19315313550
IPvd WINS Server

MNetBIOS over Tepip En...  Yes
Link4ocal IPvE Address  feB0::51d0:108d: 22 1d:15a%3

|PvE Default Gateway v
< i >
U = Click on Internet Protocol Version 4 (TCP/IPv4) and then
["Networang | “Configure” it.
Connect using:
@ Qualcomm Atheros ARB161 PCI-E Gigabit Ethemet Contro

This connection uses the following tems:

Bl (165 Packet Scheduler -

«4. Microsoft LLDP Protocol Driver

& Link-Layer Topology Discovery Mapper |40 Driver
& Link-Layer Topology Discovery Responder

-& Intemet Protocol Version & (TCP/IPvE

-3 Intemet Protocal Version 4 (TCP/IPv4) v
< >
| Install | | Uninstall | Propetties
Description

Allows your computer to access resources on a Microsoft

network

General | Alternate Configuration

This final configuration form allows the user to enter the desired
IP address. Co complete this step, click on “Use the following IP

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(®) Obtain an IP address automatically

address:” This will activate the input fields. One should use the
data obtained in the first step to complete the Subnet mask,
Gateway and the DNS server addresses.

(Z)Use the following IP address:

19 selress: ] The computer will change the IP address as soon as the dialogue
Subret maski - - -] has been confirmed.
et gatonay: ]

(®) Obtain DNS server address automatically

() Use the following DNS server addresses:

Hint: The purpose of a DNS is to resolve a URL to its IP address.

:?:::E:j::: % In consequence, if one does not enter a valid DNS address,

' internet sites have to be resolved manually. For example

Validate setfings Lpon exit www.google.ch will not show any result, the IP address
(http://74.125.224.72/, Date: 6.1.2014) has to be used.
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10.

Appendix B: BAT FLEX Small Connection Designation

Function Comment Connector (front view, contact side)
1 Guard- 2
2 AUX-2 ey g g
3 Guard- 2 :
4 Guard+ 2
5 Aux+ 2
— - i N ~
6 Guard+ 2 t 0 Pt '
7 NC. Not connected 8 S - X
8 Guard- 1 13 . T 5 i < < < i1
9 Aux- 1 Pa — -~
10 Guard-1 O 0 00 0 .0/0 O 0/0 C O
S O C00®@00 @0/0 @0
13 Guard+1 . . i R
14 Guard-2 .: 1 14
16 Guard-2
17 Guard+2 o o ~ ~
(18 owe2 * - 2 '
X s 5 5
19 Guard+2 = S o )
20 Guard-1 e R
_ Never connect different guard types’ the device could be damaged!
22 Guard- 1
23 Guard+1
24 Aux+ 1
25 Guard+ 1

The connector on the device side is a Sub-D 25 female
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11.Labels

11.1.Rear side

Type label with serial number.

11.2.Inside

Technical Assemblies

Type label with serial number on the left side.

12.0rder code

CH-5504 Othmarsingen

Type

Order Code

BatFlex Base Device with Reference Card

AA-10320-001

Bat Flex Small Dual (8 Channels)

AA-10320-102

Astrol Electronic AG

Ahornweg 14

5504 Othmarsingen

Switzerland

Phone: +41 (0) 56 485 60 20
Fax: +41 (0) 56 485 62 42
e-mail: info@astrol.ch

web: www.astrol.ch
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