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How Did We Tackle Calibration?

Our Approach...
\ \/ \ We produced calibrated data from the Arbin system

Coulombic

Efficiency & lts Ideal

Coulombic efficiency (CE) is
After the ratio of lithium removed Before
Calibration over lithium inserted. The Calibration
actual CE of the commercial -
cells used to confirm our I ey
calibration process is :
~99.994%.

then tested the effectiveness of the calibration by using

a commercial battery as a control standard.
The non-calibrated The purpose of &

battery test system calibrating a battery test Our Experimental Method...

produces unreliable system is to increase RAW Data
current readings. measurement...

Process Calibrated Date Test the

. Picoammeter Arbin Effectiveness

of Calibration

RAW
Data (calibrated)

(calibrated)
. Arbin (to calibrate)
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Figure 6: Coulombic Efficiency vs. Cycle Number

Cycle number
Figure 3: Coulombic Efficiency vs. Cycle

Closeness of two or more Degree of conformity or This graph provides the coulombic il NUIRlSXEl
: | efficiency of a commercial battery cell This graph provides the coulombic
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Figure 1. Accuracy vs. Precision In Web Analytics "
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capacity (lithium) is stored in
the battery for each cycle. In
each cycle, lithium is inserted
and removed.

What Needs To Be
Calibrated & Why?

Arbin Battery Test System
(currently used):

Th |S deVICG req U|reS Cal | brat|on . abs. nominal current (uA) abs. nominal current (UA)

The uncertainty of the Arbin before Figure 2: Correction Factor Data. a), b) Ratio of nominal and actual current vs. power at 0.1 mA. ¢) Summary
of corresponding slopes and d) intercepts from Fig. 2 a, b.
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Figure 4: Potential Voltage vs. Capacity.

This indicates the lithium removal
and insertion during cycling of a
commercial battery cell. The
cycling is used to characterize
cell performance.
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calibration is only about 0.1-5.0%.
Status before calibration: neither Our Physical Experimental Process...
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: _ EREEER ©r What Do Our Early 6 What Do We Hope to
Picoammeter (instrument that ArbIn - pos Current =32=s3 3388 ] "~ Multiplexer | L . : s : L.
( g e Findings Indicate? Do With Our Findings?
measures low currents): | : \/\/\ | \ \ Yo :
g (S0} |
Calibration is based on the current : | | e | _ _ - Provide more accurate. and precise
measurements of this instrument. V4 : : . Our early results frc?m the calibration results for other on-going battery
The uncertainty of the picoammete Pos'zdtage I= _— | process are promising, however research projects.
. . . o I / d g | : " " I . n .
is gbout 0.1%, t.herefore this device Neg, Voltage [_E il there is still room for improvement. . Provide a stable and inexpensive
o — "This allbration process s mimicking a commercial battery coll. " Sgel™ . The calibrated data s closer to the calibration process to other battery-
Schematics: Testing the Effectiveness of Calibration expected coulombic efficiency of related research teams.
Produce more accurate and Measure battery capacity (charge 0 _ _
precise results for other or energy stored in a battery) with Arbin t oo (I}:rrent _______ P 99.994%. Our Calibration Picoammeter
Why battery-related research. more accuracy. System ' 2 i $23T2:|:CIT||Battery i . Going forward, our next step is to Device
Calibrate? ——— Neg, Current i 8 | Improve the calibration process by Cost per Test 64000 $1000-$3000
M t-effective than usi | ! C - ~ _
nurﬁgocfsspioifr:\rfetef: Cuoss'zﬂg of battery-life. V+ | | (ST Thin Film Cell) | better mimicking a battery cell. Channel
around ~$1000-3000 per channel. Pos. Volta : _ ~ -
Our system can host 40 calibrated > V(—) = ) We hope tO Increas.e Iong term Cost for 60 ~$4000 $6O -
channels for ~$4000. g durability of the calibration. Test Channels $180 000
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