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Summary

This deliverable D3.2 "Report on prototyping baseline pouch battery cells” summarizes the activities related to
the Task 3.2 of Work Package 3. The main objective of this task is to produce standard prototype pouch cells of
1Ah and 5Ah capacity. The cells fabricated in this task will serve as a baseline/reference cells to compare with
the cells integrated with Level 1 (1 Ah and 5 Ah cells) and Level 2 sensors (1 Ah cells). To fabricate the baseline
cells VAR will prepare and share state of the art standard electrodes (graphite anode and NMC622 cathode)
sheets with the project partners ABEE and AIT for the manufacturing of the baseline cells. All the pouch cells
will be fabricated with stacked design i.e., anode/ separator/cathode layers will be stacked as many times as
needed and connected in parallel to reach the overall electrode area and target cell capacity. Thus, fabricated
cells will undergo a formation cycle at C/10 rate in room temperature, 25 °C.

For the benefit of the project few re-arrangements have been done on cells fabricated in each cell format,
without reducing the final number of cells.

This deliverable and the related task do not include any deviation from the objectives and timings planned in
the Grant Agreement of the SENSIBAT project.
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Abbreviations
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LIBs Lithium lon Batteries
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NMP N-Methyl-2-pyrrolidone
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wp Work Package
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1 Introduction

SENSIBAT's starting point is the fabrication of baseline Lithium lon Batteries (LIBs) consisting of NMC 622
cathodes, graphite anodes, and a standard liquid electrolyte in pouch cell format. NMC 622 is chosen, because
it is expected to be the battery chemistry with the highest demand worldwide for the coming 5 years in
automotive applications. Graphite is chosen, since it is the key component that has paved the way for the success
of LIBs in the past 30 years. Pouch cells have been chosen, because most EV- manufacturers prefer pouch cells
rather than the traditional cylindrical or prismatic cells. The advantage of pouch cells is their much higher
surface-to-volume ratio for a given capacity, which for example permits better cooling.

The idea behind the fabrication of baseline cells, without integrated sensor, is to compare and study the
electrochemical performance and safety of cells comparing them with integrated Level 1 and Level 2 sensors.

According to the Description of Work (DOW) fourty 1 Ah and twenty 5 Ah baseline cells must be fabricated for
comparing with the twenty 1 Ah Level 1 sensor integrated cells, twenty 1Ah Level 2 sensor integrated cells and
twenty 5Ah Level 1 sensor integrated cells, respectively (Table 1). Certain minor re-arrangements have been
made in the number of cells in each format (without changing the total number of cells) to benefit the goal of
the project (Table 2).

These rearrangements allow the partners achieve higher measurement precision, as VAR and ABEE would
produce cells by hand stacking, while AIT can use their automated stacking line. This allows higher measurement
precision. Furthermore, the new test matrix allows higher cross comparability of 1Ah cells (baseline and cells
with sensors), as the partners do not have the exact same format and cell setup.

The following tables (Table 1 and Table 2) describe the changes made.

Table 1 Cell matrix according to DOW

Partner/Cell Type Base Line Cell with Level 1 Cell with Level 2 Sensor Total
cell Sensor
VAR - 5Ah Cell 20 20 - 40
ABEE - 1Ah Cell 40 - - 40
AIT - 1 AhCell - 20 20 40

Table 2 New cell matrix agreed by partners

Partner/Cell Type Base Line Cell with Level 1 Cell with Level 2 Sensor Total
cell Sensor
AIT - 5Ah Cell 20 20 - 40
ABEE - 1Ah Cell 10 15 15 40
VAR - 1Ah Cell 10 15 15 40
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2 Cell Design and Setup

2.1 Different Cell Formats
Baseline cells of 1 Ah and 5 Ah capacity will be assembled with the aim to prepare the manufacturing of the
sensor integrated prototype cells of similar capacity.

As there are three partners responsible for the manufacturing of these cells, the design/dimension of the cell is
determined based upon the equipment available for each partner.

Regarding the components used in the cells, VAR provides the needed cathode NMC 622 and anode graphite
sheets to all partners, apart from this all the other components are chosen by the respective partners based

upon their cell design. Table 3 provides information of the properties of cathode and anode electrode, same

for all partners. Table 4 gathers information of the properties of different components used by different partners.

Table 3 Properties of Cathode and Anode electrode Sheets

Electrode Current G current Total FECEELE .
e mass Electrode Active
Total Collector Material collector Electrode loading / Densit material
Electrode thickness | thickness . weight weight . g M/
thickness Deposition
(rm) (rm) (um) (mg/cm2) | (mg/cm2) | (mg/cm2) | (g/cm3) | (mg/cm2)
Cathode
single Sided 72 15 57 22.4 18.4 3.2 17.,7
Cathode
double Sided 130 15 115 39.6 35.6 3.1 34.2
AnOd.e Single 65 10 55 18.2 9.2 1.7 8.1
Sided
Anode Double 122 10 112 27.4 18.4 16 16.1
Sided
Table 4 Properties of different components used in pouch cell by partners
Partner/Material ABEE VAR AIT
Electrolyte IM LiPF6 in EC:DMC v/v 1:1 1M LiPF6 in EC:EMC v/v 1M LiPF6 in EC:EMC v/v
Separator Celgard 2500 W-Scope (17.5um, Celgard 2325
75x55mm))
Ni Tab Length :60mm Length :50mm Length :50mm
Width :08mm Width 4dmm Width :8mm
Thickness : 0.1mm Thickness : 0.1mm Thickness : 0.1mm
Al Tab Length  :60mm Length :50mm Length :50mm
Width :08mm Width :4dmm Width :8mm
Thickness : 0.1mm Thickness : 0.1mm Thickness : 0.1mm
Pouch Foil Thickness : 111umz11um Thickness : 153um Thickness : 150um

Both the 1 Ah and 5 Ah pouch cells are fabricated by stacking of electrodes and separators as shown in Figure 1.

LIB pouch cells made from stacked sheets/electrodes offer much greater safety than conventionally

manufactured batteries as the separator shrinks less during battery operation. Thus, short circuits can be
avoided in the peripheral areas of a single cell and the safety of the whole battery is increased’.
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Single Side Coated Anode

Separator

Double Side Coated Cathode

Double Side Coated Anode

ll

Figure 1 Schematic representation of stacking of electrodes and separators for fabrication of 1 Ah and 5 Ah batteries

2.1.1Baseline 1Ah Cell

Among the total of 20 baseline 1 Ah cells, 10 cells are fabricated by ABEE and 10 cells are fabricated by VAR.
The dimension of the cells varies slightly based upon the fabrication instruments available by each partner.
Figure 2 depicts the dimensions of the cells fabricated by ABEE and Figure 3 depicts the dimensions of the cells
fabricated by VAR. Table 5 gathers the information of the properties of electrode fabricated by ABEE and VAR.

Table 5. Cell Design Information’s for 1 Ah Cell

Properties Unit ABEE VAR
Electrode Dimensions i 37 6>
mm 44* 45%

Electrode Area one side cm? 25 29
Electrode Area both sides cm? 50.2 58.5
Capacity (Ah) @Loading mAh/cm? 2.7 2.7
Cathode thickness um 130 130
Anode thickness um 137 137

N2 Cathodes layers 8 7

N2 Anode layers 9 8

N2 Electrodes total layer 17 15
Stack Thickness*(mm) mm 2.68 2.02

* cathode dimension

GA No. 957273
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Figure 2 Dimensions of 1 Ah cell fabricated by ABEE
10mm 10mm
20mm* 20mm™

70mm

65mm l

45mm >0mm
Cathode (65x45mm) Anode (70x50mm):
*current collector cut *current collector cut
in length after spot- in length after spot-
welding welding

Figure 3 Dimensions of 1 Ah cell fabricated by VAR
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2.1.2 Baseline 5Ah Cell
AIT will fabricate 20 baseline 5 Ah cells. The dimensions and properties of the cells fabricated by AIT is shown
in Figure 4 and Table 6.

Properties Unit AIT

Electrode mm 98*

Dimensions mm 68*
Electrode Area one side cm? 66.64
Electrode Area both sides cm? 133.28

Capacity (Ah) @Loading mAh/cm? 2.7

Cathode thickness um 130

Anode thickness um 137

N2 Cathodes layers 13

N2 Anode layers 14

N2 Electrodes total layer 27

Stack Thickness* (mm) mm 3.9

* cathode dimension

10mm

20mm I

wwge
wwool

F 3
A J
F 3
A J

68mm 70mm
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3 Component Processing and Cell Assembly

3.1 Cathode electrode Formulation

After drying at 120 °C for 2 hours, active material (NMC622 powders) and Carbon Black (CB) were premixed
manually in a mixer, then a part of 2 wt.% polyvinylidene fluoride binder / N-Methyl pyrrolidone (NMP) solution
was dropped in it and kneaded. After the mixture became a dough-form, the rest PVDF-NMP solution was
added. The mass ratio of NMC622, CB, and PVDF was 96:2:2. This final slurry was coated on a 15-pum-thick
aluminium current collector through doctor blade and dried. The electrode was calendared at enhanced
temperature and its thickness was reduced to a density of ~3.1 g/cm?.

3.2 Anode Electrode Formulation

Na-CMC binder and SBR latex binder were mixed with water, followed by the addition of Carbon additives. This
process steps were performed using a dissolver mixer. Then a part of the solution was added to graphite and
after the mixture became a dough-form, the rest of the solution was added. The ratios of the electrode paste
were 87.5% graphite, 8% carbon additives, 1.2 % Na-CMC and 3.3% SBR latex binder. The electrode paste was
coated on a 10 pm-thick copper current collector by doctor blade method. The electrode was calendared and
the thickness was reduced to a density of ~1.7 g/cm?.

3.3 Assembly of 1 Ah Cell
In ABEE and VAR, fabrication of 1 Ah pouch cell is carried out inside the glove box (with less than 0.1 PPM O2)
using the procedure described below in flow chart.

Cutting of Punching of Vacuum drying of
electrodes into » strips for pouch » punched electrodes
Strips cell assembly at 120 °C for 4 hrs

Tab welding of both Stacking of
anode (Ni tab) and « electrodes

Tab welded electrodes are '
cathode (Al tab) and separators

placed inside the pouch bag
and 3 sides are heat sealed

Electrolyte » Sealing of 4" » Formation Cycle at » Final Vacuum
Filling side C/10 - Degassing Sealing

Figure 5. Fabrication of 1 Ah pouch cell

At VAR the cell production is done comparable, but the cells are transferred to the glovebox before the
electrolyte filling. In front of this transfer to the glovebox, the cells are dried at 80 °C for 24 hours.

GA No. 957273
D3.2 — Report on prototyping baseline pouch battery cells 12/25



3.4 Assembly of 5 Ah Cell

The assembly of 5 Ah cells is carried out in the same sequence as that of 1 Ah cells in order to ensure a level of
comparability (see Figure 5). The stacking process happens using a single sheet stacking machine. Filling of the
electrolyte was done under Ar atmosphere and sealing under vacuum.

GA No. 957273
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4 Formation & Check-up Cycles

The formation (preconditioning) process for LIBs typically takes several days or more, and it is necessary for
providing a stable solid electrolyte interphase on the anode (at low potentials vs. Li/Li*) for preventing
irreversible consumption of electrolyte and lithium ions? On the cathode an analogous layer known as the
cathode electrolyte interphase layer forms at the high potentials vs. Li/Li*.> The protocol described in Table 7
describes the formation cycle procedure for both 1 Ah and 5 Ah cells. The protocols for the formation and the
check-up cycles follow the regime agreed in D1.2 and can also be found in this document.

Table 7. Followed protocol for formation (preconditioning)

Preconditioning
Formation steps + 30% SOC charging

Step Type Mode Val Limit Val End Type Op Val  |Goto Rpt Time Val Options Step note

1 Rest Step time = 24:00:00 002 | Step time| 00:10:00 | ANNN

2 Charge Current 0.1C Voltage >= 4.2V 003 |Steptime| 00:10:00 | ANNN | Formation charge
StepTime = 15:00:00 013 Voltage 0.02

3 Rest Step time = 00:15:00 004 Step time | 00:10:00 | ANNN

Voltage 0.02

4 Discharge Current 0.1C Voltage <= 3.0V 005 Step time | 00:10:00 | ANNN _|Formation discharge|
StepTime = 15:00:00 013 Voltage 0.02
5 Rest Step time = 00:15:00 006 | Step time| 00:10:00 | ANNN
Voltage 0.02
6 Dol 2 Cycles
7 Advance cycle
8 Charge Current 0.1C Voltage >= 4.2V 009 Step time [ 00:10:00 | ANNN
StepTime = 15:00:00 013 Voltage 0.02
9 Rest Step time = 00:15:00 010 Step time | 00:10:00 | ANNN

Voltage 0.02

10 Discharge Current 0.1C Voltage <= 3.0V 011 Step time [ 00:10:00 | ANNN
StepTime = 15:00:00 013 Voltage 0.02
11 Rest Step time = 00:15:00 012 Step time | 00:10:00 | ANNN

Voltage 0.02

12 Loopl Loop Cnt = 2 013

13 Charge Current 0.3C Voltage >= 4.2V 014 |Steptime| 00:10:00 | ANNN | charge 30% SOC
StepTime = 01:00:00 014 Voltage 0.02

14 End

GA No. 957273
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Table 8. Followed procedure for Check-up - Tests

Checkup Cycles

Ste| Twpe Mode Wal Limnit Val End Type Op Val Goto|RptTime Val Opfions Step note
1 Rest Step time = 01:00:00 o0a2 Step time | 00:10:00 | ANNN
2 Charge Current 0.5C Voltage »= 42V 003 Step time | 00:10:00 [ ANNN 0.5C charge
StepTime = 07:00:00 029 Voliage 0.02
3 Charge Voliage 4.2 Cument <= 0.05C 004 |[Step time| 00:10:00 | ANYN CCC charging
StepTime = 01:00:00 o004
4 Rest Step time = 00:15:00 005 Step time | 00:10:00 { ANNN
Woltage 0.02
5 Dischame Current 0.5C Voltage <= 30V 006 [Step time| 00:10:00 | ANNN discharge
StepTime = 07:00:00 029 Voltage 0.02
[ Rest Step time = 00:15:00 007 [Step time| 00:10:00 | ANNN
Voltage 0.02
7 Charge Current 0.5C Voltage = 42 008  [Step time| 00:10:00 | ANNN 0.5C charge
StepTime = 07-00:00 029 Voliage 0.02
8 Charge Volta ge 42 Cument == 0.05C 009 Step time | 00:10:00 | ANYN CCC charging
StepTime = 01:00:00 009
9 Rest Step time = 00:15:00 010 Step time | 00:10:00 | ANNN
Wolage 0.02
10 Discharge Current 0.5C \oltage == 30V 011 Step time | 00:10:00 | ANNN discharge
StepTime = 07:00:00 029 Voliage 0.02
11 Rest Step time = 00:15:00 012 Step time | 00:10:00 | ANNN
Voltage 0.02
12 Charge Current 0.5C \Voltage = 42 3 Step time | 00:10:00 | AMMNN 0.5C charge
Cument == 0.05C 3 Voltage 0.02
StepTime = 03:00:00 013 Sefar | atEnd:V setCr
13 Rest Step time = 00:30:00 014 Step time | 00:01:00 | ANNN Rest 30 min
Voltage 0.02
14 Di - Capacity = - -7 A . a
4 ischarge Current 0.5C UserDef =0.1*Var 015 Step time | 00:02:00 | ANNN | discharge to 90%
Voltage <= 30V 015 Woltage 0.02
15 Rest Step time = 00:3000 016 Step time | 00:01:00 [ ANYN Rest 30 min
Voltage 0.02
16 Discharge Current 0.5C Step time = 00:00:30 o7 Step time | 00:00:01 | ANYN 30secdischarge
Voltage 0.01
17 Rest Step time = 00:3000 | 018 |Steptime| 00:01:00 | ANYN Rest 30 min
Voltage 0.02
. Capadity o . e . .
18 Discharge Current 0.5c UserDef +0.5*Var 019 Step time | 00:02:00 | ANYN discharge to 50%
Voltage <= 30V 019 Woltage 0.02
13 Rest Step time = 003000 [ 020 |Steptime| 00:01:00 ) ANYN Rest 30 min
Voltage 0.02
20 Discharge Current 0.5C Step time = 00:00:30 021 Step time | 00:00:01 [ ANYM 30secdischarge
Woltage 0.01
21 Rest Step time = 00:30:00 022 |[Steptime| 00:01:00 | ANYN Rest 30 min
Voltage 0.02
- . Capadty - . . . .
22 Discharge Current 0.5C UserDef =0.9*Var 023 Step time | 00:02:00 | ANYN digcharge to 10%
\oltage == 30V 023 \oltage 0.02
23 Rest Step time = 00:30:00 024 Step time | 00:01:00 | ANYN Rest 30 min
Votage | 0.02
24 Dischame Current 0.5C Step time = 00:00:30 025 Step time | 00:00:01 | ANYN 30secdischarge
\oliage 0.01
25 Rest Step time = 00:30:00 028 Step time | 00:01:00 [ ANYN Rest 30 min
Votage | 0.02
26 Dischame Current 0.5C \oltage == 30V 027 Woltage 0.02 Final discharge
27 Rest Step time = 00:15:00 028 Step time | 00:10:00 | ANNN
Votage | 0.02
28 Charge Current 0.3C \oltage == 42V 029 Step time | 00:10:00 | ANMN | charge 30% SOC
StepTime = 01:00:00 029 Voltage 0.02
29 End
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5 Results Baseline Characterization

5.1 Resulting Baseline Cells
According to the described specification in this document the partners processed first baseline cells. Examples
of these cells are displayed in the following pictures.

5.1.1Baseline 1Ah Cell at VAR

VAR manufactured the first baseline cells. These cells were manufactured according to the description stated
above. Before electrochemical experiments were started, pressure plates were applied on the top and bottom
of the cells. The four screws of this jig were tightened with 5*10°N/m2 with an automated screwdriver.

Figure 7. SENSIBAT 1Ah baseline pouch cell produced at VAR with applied jig

GA No. 957273
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5.1.2Baseline 1Ah Cell at ABEE

ABEE produced the baseline cells according to the description stated above. Before starting the test, fabricated
cells were sandwiched on the top and bottom aluminum pressure plates. The plates were tightened by using
torque driver with a torque of 3 Nm.

ABEE 2:A5
CcS1 ! SES | LiX

Figure 9. SENSIBAT 1Ah baseline pouch cell produced at ABEE with applied jig
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5.2 Electrochemical Results

5.2.1 Electrochemical Results of 1 Ah Cell at VAR
Initially the cells were preconditioned using the defined formation procedure. The voltage profiles displayed

below, show a good comparability of the produced cells. This formation procedure displays that the requested
cell capacity of 1 Ah could be achieved.

Voltage Profile Preconditioning 1Ah Baseline Cells ( VAR)
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Figure 10. Voltage profile of the SENSIBAT 1Ah baseline pouch cell produced at VAR with applied jig
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Figure 11. Achievable capacity of the SENSIBAT 1Ah baseline pouch cell produced at VAR with applied jig
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In a second step three of the cells were tested according to the Check-up test procedure. The cells could deliver
a very comparable performance, which will allow a high comparability with cells that will incorporate sensors.

Voltage Profile Check-Up 1Ah Baseline Cells ( VAR)

s /\ /\ /= 0

e L .0.8
+-0,7
--0,6

. [T ¥

voltage /V
&
=
n

— Voltage Cell 1 Los
Current Cell 1

’ —— Voltage Cell 2
—— Current Cell 2 07

—— Voltage Cell 3 0,8

— Current Cell 3 Lo,9

0 T T T T T T T T T T T T T T T T T T T 1,0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

time /h

Figure 12. Voltage profile of the SENSIBAT 1 Ah baseline pouch cell produced at VAR (with applied jig) during the check-up test

The 0.5 C pulses at SOC of 90 %, 50 % and 10 % in the Check-up procedure was used to calculate the internal
resistance of the cells.
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Figure 13. Used IR Drop to calculate the internal resistance
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Ri [mQ] at 90%SOC

Ri [mQ] at 50%SOC

Ri [mQ] at 10%SOC

Cell 1 ~50 ~60 ~60
Cell 2 =70 ~/0 ~70
Cell 3 ~130 ~140 ~140

The 1 Ah cells at VAR display internal resistances of ~50-70 mQ. One of the investigated cells displayed a

Table 9. Calculated IR values

significantly higher internal resistance (marked in yellow).

5.2.2Electrochemical Results of 1Ah Cell at ABEE

The cells were preconditioned initially using the defined formation procedure as show below. The voltage

profiles displayed below, show a good comparability of the produced cells. This formation procedure displays

that the requested cell capacity of 1 Ah could be achieved.

Table10. Followed protocol for formation (preconditioning)

[Z] chl. info. O *
Property W alue Property Walse Property Walue (A
Diene_Unit_Chl B22.10_48 Yol Uppesr A Volt Upper
Start Time A3 111732 Walk, Lower A Volt Lower
Start SkeplD 1 Cur. Upper Ay Temp. Upper
Tme in Step 00:0216:000 Cur. Lower Ly Temp. Lover
Capacity 00,0000 Ak Cap. Upper L Vot Range
Cycle 1 B ancode Ay Temnp, Range
Record Condition 10 z=c 0.0 iy 0000 mb, PiN 2021-0419 111732 Ay Cur. Range -

Yok, Ramge AW Creabon Ay Becard Con, 0 gee O 0°C
Cur. Rangs £E000nA/ 100 3000ms,  Remarks L Diff Walk,
Step File Loop lmpedance W
(1] Step name BtapTime(hh mmissms Rate(C) VoIt (V) Cur{rmA) Cap.(ah) Stop ~
P! [Rest 24:00-00-000
2 CC_Chg 18:00:00:000 Loo 4. 2000 112.9
3 Rest 00 1500000
4 CC_Dehg 1500 00000 oo 3. 0000 2.9
5 |Best 00 1500000
& |Cwele Degin ID: 2 |Times g
7 End
L*]
£ »
Froek step M ext step
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Figure 14. Voltage profile of the SENSIBAT 1Ah baseline pouch cell produced at ABEE with applied jig (a)
and formation cycle data with columbic efficiency (b)
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6 Discussion & Conclusion

The present deliverable incorporates the manufacturing procedure of cathode (NMC622) and anode (Graphite)
electrodes by VAR, fabrication of 1Ah (by ABEE and VAR) and 5 Ah (by AIT) baseline cells, formation cycles and
check-up cycles of fabricated baseline cells. Loading of active materials in the cathode and anode electrode
during the manufacturing process is specified by VAR and the number of electrodes required to fabricate 1 Ah
and 5 Ah cells are specified based on the dimensions of the cells by VAR, ABEE, and AIT, respectively. All the
partners used stacking process to fabricate the baseline cells.

First measurements with the baseline cells prepared at ABEE and VAR display a high reproducibility and high
comparability. In this context, the baseline cells will allow the partners to clearly display effects triggered by the
implementation of Level 1 and Level 2 sensors. Further, these baseline cells will be used to do the other specified
analysis in this project like cycle life, calendar life and EIS at room temperature and high temperature (Defined
in D1.2).
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7 Risks

No risks related to D3.2 have been identified.

GA No. 957273
D3.2 — Report on prototyping baseline pouch battery cells 23/25



8 References
1. Georg Fuchs, Lisa Willenberg, Dirk Uwe Sauer, Sustainability, 11(23), 2019, 6738.

2. Seong Jin An, Jianlin Li, Zhijia Du, Claus Daniel, David L.Wood, Journal of Power Sources, Volume 350, 2017,
152.

3. Roland Jung, Michael Metzger,Filippo Maglia, Christoph Stinner, Hubert A. Gasteiger, J. Electrochem. Soc. 164,
2017, A1361.

GA No. 957273
D3.2 — Report on prototyping baseline pouch battery cells 24 /25



9 Acknowledgement

The author(s) would like to thank the partners in the project for their valuable comments on previous drafts and
for performing the review.

Project partners

# PARTICIPANT PARTNER ORGANISATION NAME COUNTRY
SHORT NAME

1 IKE IKERLAN S. COOP. Spain

2 BDM BEDIMENSIONAL SPA Italy

3 POL POLITECNICO DI TORINO Italy

4 FHG FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG DER Germany

ANGEWANDTEN FORSCHUNG E.V.

5 M FLANDERS MAKE VZW Belgium

6 TUE TECHNISCHE UNIVERSITEIT EINDHOVEN The Netherlands

7 NXPNL NXP SEMICONDUCTORS NETHERLANDS BV The Netherlands

8 NXPFR NXP SEMICONDUCTORS FRANCE SAS France

9 ABEE AVESTA BATTERY & ENERGY ENGINEERING Belgium

10 VAR VARTA MICRO INNOVATION GMBH Germany

11 AIT AIT AUSTRIAN INSTITUTE OF TECHNOLOGY GMBH Austria

12 UNR UNIRESEARCH BV The Netherlands

Copyright ©, all rights reserved. This document or any part thereof may not be made public or disclosed, copied,
or otherwise reproduced or used in any form or by any means, without prior permission in writing from the
SENSIBAT Consortium. Neither the SENSIBAT Consortium nor any of its members, their officers, employees or

agents shall be liable or responsible, in negligence or otherwise, for any loss, damage or expense whatever sustained by any person
as a result of the use, in any manner or form, of any knowledge, information or data contained in this document, or due to any
inaccuracy, omission or error therein contained.

All Intellectual Property Rights, know-how and information provided by and/or arising from this document, such as designs,
documentation, as well as preparatory material in that regard, is and shall remain the exclusive property of the SENSIBAT
Consortium and any of its members or its licensors. Nothing contained in this document shall give, or shall be construed as giving,
any right, title, ownership, interest, license, or any other right in or to any IP, know-how and information.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant
agreement No 957273. The information and views set out in this publication does not necessarily reflect the official opinion of the
European Commission. Neither the European Union institutions and bodies nor any person acting on their behalf, may be held
responsible for the use which may be made of the information contained therein.

GA No. 957273
D3.2 — Report on prototyping baseline pouch battery cells 25/25



