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Development of a new Li-lon Pack-Battery for improving

the electrical properties
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ABSTRACT

This paper presents a new lithium ion unit-cell and pack battery by using a new formulation ratio of material.

The three types of formulation ratio for the unit-cell were used. The life cycle and basic properties of the

lithium ion unit-cell(y 18%65(mm)) about one of them were acquired by the charge-discharge experiment. The

nominal voltage, nominal capacity and cycle life output of the lithium ion unit-cell is respectively 3.7V, 2.4Ah,
and above 500cycle. Pack type lithium ion battery has the size of 29.5x73.5x115(mm) and the weight of 300g.
As the results, the weight and bulk of lithium ion battery used to a safety lamp were decreased to 1/4 and 1/7.

In addition,

the comparison of the new lithium ion battery and lead storge battery for confirming the

effectiveness of the new lithium ion battery have been performed.

Key Words : ‘g3 X|(Lead storage battery), 2]5°]-=H X|(Li-lon battery),

T X (Unit cell), A3-5(Capacity)
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Fig.3 Protection and Source circuit
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Fig.4 Protection circuit and Charging equipment
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Table 1 Characteristics of Protection circuit

Parameter Symbol | Min Typ Max | Unif
Overcharge Detection .
Voltage Ve |4.255] 4.28 |4.305| V
Overcharge Detection
Delay Time tew [0.15] 1.2 | 1.3 | S
Release  Voltage of .
Overcharge Ve [4.055] 4.08 |4.105] V
Over-discharge
Detection Voltage VoL | 2.953.00 | 3.05 1V
Over-discharge .
Detection Delay Time Tou 36 1441 290 | ms
Over Current .
Defection Ies 2 3 4 A
Short Detection Vhort | 0.9 1.2 1.5 |V
Current  Consumption
in Normal Tore 1 3.5 8.0 | tA
(VDD=3.5V, VM=0V)
Current  Consumption
in Power Down IPDN 0.1 |
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Table 2 Formulation ratio in Unit-cell

(wt %)
Li Electric Electric
conduction | conduction | n}o)
T Co | material A | material B
o (hard (soft o
2 carbon) carbon)
Formulation 1 85 35 3. 8
Formulation 2 90 2.5 2.5 5
Formulation 3 | 95 15 15 2
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Fig.5 Cycle voltammogram results(Formulation 1)
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Fig.11 Comparison between Lead-Acid Battery and
Li-Ion Battery

Table 3 Comparison between Lead-Acid
Pack-Battery and Li-lon Pack-Battery
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