
STANDARDIZED ASSEMBLY 
PROCEDURE 

LRCS – Training sessions from Sept. 27th to Sept. 29th 2021
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ASSEMBLY STEPS

Spacer

Cathode           

Case (coin cell can)        

Separator

Anode               

Spacer

PP gasket

Wave spring + Cap

Adapted from: 
Journal of The Electrochemical Society, 166 (2) A329-A333 (2019)

Cell crimping ensures air tight 
system.

Assembly of components Cell closing Cell testing
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STAKES of THE FORMATION

Cell design

• Component order
• Correct internal pressure

Component parameters 

• Electrode size
• Electrolyte volume 

HOMOGENEOUS DATA

Assemble standardized coin cells within BIG-MAP project
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Lever 1: INTERNAL PRESSURE

Spacer

Cathode           

Case (coin cell can)        

Separator

Anode               

Spacer

PP gasket

Wave spring + Cap

Minimum internal 
gap to fill = 2.9 mm* 

*: empirical value  

Poor electric conductivity

Suitable electric conductivity

LiNiO2 – Graphite – LP57 

Thickness of crimped 
cell = 3.1 mm

Total stack height
>

Height of crimped 
cell 
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Lever 1: INTERNAL PRESSURE

Minimum internal 
gap to fill = 2.9mm* 

1.03 < Ratio < 1.1
NMC811 – 1 mAh/cm²
Graphite – 1.1 mAh/cm²

Our case: Stack height: 2320 µm Empty cell Height: 2393 µm

Ours:245 µm
Ours:262µm

Ours:477 µm
Ours:1200 µm

Ours:0.96µm
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Lever 1: INTERNAL PRESSURE – ASSEMBLY 
ORDER

Spacer – 0.7 mm thick

Cathode           

Case (coin cell can)        

Separator – Celgard 2500 – 1 layer

Anode               

Spacer – 0.7 mm thick

PP gasket

Wave spring – 1.20 mm thick + Cap

Assmuming 
1. total electrode thickness equals to 419 µm

2. Celgard 2500 thickness = 25 µm 
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Lever 1 - COMPONENTS

Component Thickness 

Spacer 1 mm

Spacer 0.5 mm

Wave spring 1.42 mm

Positive can 0.250 mm

Negative can 0.275 mm

BIG-MAP standards

Acceptable range 104 - 110%
Adjust height with components of our choice 
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Lever 1: INTERNAL PRESSURE

BIG-MAP standards

Acceptable range 104 - 110%

Adjust height with components 
of our choice 

Caution: better to avoid spacer 
stacking
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Lever 2: ELECTRODE SIZES

Misaligned electrodes 
precipitate the end of 

the cell life

Same electrode sizes 
= easier to misalign

A Guide to Full Coin Cell Making for Academic Researchers
Vivian Murray, David S. Hall, and J. R. Dahn
Journal of The Electrochemical Society, 166 (2) A329-A333 (2019)
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Lever 2: ELECTRODE SIZES

Enabling High-Energy, High-Voltage Lithium-Ion Cells: Standardization of Coin-Cell Assembly, Electrochemical Testing, 
and Evaluation of Full Cells
I. Bloom and al. 
Journal of The Electrochemical Society, 163 (14) A2999-A3009 (2016)

(+) / (-) (+) / (-)

(+) / (-) (+) / (-)

Slightly oversized anode 
🡪

more repeatable results  

BIG-MAP standards
15 mm diam. anodes

14 mm diam. cathodes

NMC532 Vs Graphite
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Lever 3: ELECTROLYTE VOLUME

NOT ENOUGH
Poor electrode wettability 

Low amount 

Proper amount 

LARGE AMOUNT
• Increases SEI dissolution
• Boosts cell performance 

• Moves away from 
industrial applications

HOW MUCH ?
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Lever 3: ELECTROLYTE VOLUME

Enabling High-Energy, High-Voltage Lithium-Ion Cells: Standardization of Coin-Cell Assembly, Electrochemical Testing, 
and Evaluation of Full Cells
I. Bloom and al. 
Journal of The Electrochemical Society, 163 (14) A2999-A3009 (2016)

BIG-MAP standards
4.0 times total porosity 

NMC532 Vs Graphite
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Lever 3: ELECTROLYTE VOLUME

Enabling High-Energy, High-Voltage Lithium-Ion Cells: Standardization of Coin-Cell Assembly, Electrochemical Testing, 
and Evaluation of Full Cells
I. Bloom and al. 
Journal of The Electrochemical Society, 163 (14) A2999-A3009 (2016)

Target : 4 <Ratio< 5

NMC811 – 1mAh/cm²
Graphite – 1.1 mAh/cm²
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Lever 4 - ASSEMBLY CHOICE

8 different assembly tested
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Lever 4 - ASSEMBLY

Spacer – 0.7 mm thick

Cathode

Case (coin cell can)

Separator – Celgard 2500 – 1 layer

Anode

Spacer – 0.7 mm thick

PP gasket

Wave spring – 1.20 mm thick + Cap

BIG-MAP standards
15 mm diam. anodes

14 mm diam. Cathodes

Electrolyte volume = 4.0 times 
total porosity

Crimping : 800 kg

Electrolyte 
distributed 

on both sides 
of the 

separator

Anode below
= 

Easier to align 
electrodes
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Lever 4 - TIPS FOR ASSEMBLY

If curved electrode

● Drying under weight 
● Add a drop between spacer en the electrode → 

Wettability effect
● Homemade electrode, use thicker current collector 

+1 
electrolyte 

drop

Rest of the 
electrolyte 

If curved Celgard, drying under weight
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REPRODUCIBILITY

Standard BIG-MAP cycling procedure (formation + test)
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THANK YOU 


