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- LIPBe] ASEA

2 E9 sourced HFFTEHO JED AL HEFE AsEc) A
AA B E9 sourceg ARA: sz AF7F AFHIUT o) B FaA
+ Lithium metal oxide(Cathode)ol 3l 2lHol Li'ez whA )9}
Graphite £+ Carborn(Ancde)9] layer® Li'e] ¢}7}3 (Insertion ®i&
Intercalation), ¥A A= Anode layere]l €917} 9l Li'e] ©HA] metal
oxide(Cathode)® El7t= Wrg-S A= FAA Li'el metal oxide
oj A 2 o metal omde«] FZ27v AAA 98 Li'ione] ¥l sited] £
742 &3tn g 5EF4522 “3(deposiE $#7F L2 E metal oxided)
FE2E FHAA dA(stable)dtod ol sttt wiIFA]E Anode material$l
graphitett carbon® Y A Al intercalation®r-go) Aok st} A A7)
A Asta Aitel] H&Ho]A 1 & Cathode$t Anoded materiale Tf
<3 2

Cathode : LiMn204, LiCoO2 LiNiO:

Anode @ Graphite, Carbon, etc.

2

2 #@¥olM= LiMn0s®] Cathode material® graphite®] Anode
material?t TF 712 vt LiMmOs®} graphite material®] stability 9}
reversible reaction® EVS(Electrochemical Voltage Spectroscopy)$}
X-ray diffraction %oz FAINYUT. Fig2elA Hoxles  ZAd
LiMnoQ4(Cathode)®] charge/dischargeA}oll 4.0V(vs. Li)2} 4.1V (vs. Li)ell A
F 719 identicaldli symmetricd spectrume LA, cycled 3 265
cycle® 9] LiMn:049] X-ray diffraction(Fig. 3) &AHA7 A EYst
peakE YEMHCE  EVSAQ/AV)®}l X-ray diffractionZ 3 &  LiMno0s9
material®] phase®®3tglo]l stabledlil Li‘iond Intercalation reaction©)
reversibledltls AL FHE £ g Fig.4¥  Graphite?
charge/discharge*] ] EVS measurement®=M, 3719 spectrume At}
ChargeAl ol 1st peak+s= 0.227VOlA 2nd peak®t 3rd peakts 24z} 0.15V e}
0.1VolA yelbydct Wbl dischargerlo] & 1st, 2nd, 3rd peak”’} 0.18V,
0.1Ve}l 0.05Vel A z+zt dojxitt.  DischargeAlol 2F7tel voltage shift@
A8 chargeAl ol graphite layere] insertion® Li‘ion®] $43] desertion¥
=z ¢rol UElY Feoz Hukmc) 01749* g‘raphite—‘i] voltage =443 9|
A(Fig. 5) initial capacity loss® 4 4th. Full celliz¥ 3t EVS
2243 (Fig6 & Fig7) A% E%??_ J)r A
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1978 d 7 el A2 2 PEO(Polyethylene Oxide)Z| ¢} g5 d o7

A mEA Ade] vl Ak HLgoz #¥g PEOE nE A}
ald Aol Aol Hlom, AER HedY AL EAHS dolFA
Zlolt}. o] PEOAIe] w2 o] 2 A= % (Jonic Conductivity S/cm)7} A&
oA wtrie Aotk 2 o]F Acrylicdlel nEA FEHAE s g
A, o] B2 AAZE  Acrylic polymerE 25 A §7] Lulo] )
¥sho], radiation curingdle] cross linkd s @24, o] 2ATEI} AL
AA 10°s/cmo 2 A€ et 2 Fol hybrid T8 As)A A7 Lo
A Ho] dE&ssh=d d9A 28 =24 Fgct. n2A A&gAe A4
ofef o} Zo] MEFZ YUus dul
1. & A 2E&A A& A
2. Gel-Type &2 A&)d A
3. Hybrid &2 A& 2 4

daldz £5497] A8l 4 Aade o)A r AL 2 AL

o

!
i)

ol M szetek stan, A7) stEH e s Ao ostn, et Ado]l Sk
. o LEALHIAE o)2AEE} Hel o]2HAEEE ¥olE o
77 ARE D 9loH, Gel type B A dAY ]RAREE FFH3A
RE 7] b A (long-term stability)o] E#3le] o]H& 7JM3s7] 93
T7F A= vk, Hybrid 382 A&l d-e Bellcored] A 2202 7
T AdejdEzA, o)2drEE B o] $48ke, A o] Asjde A
g3 gFolL i AALIPBE A7 @4 2 pilottAE Bun
G FHGA o2 Qv

HVC Cell(Hanil Valence) :

grdwl Y29 LIPBE Graphite(Anode) / P.E / LiMnaO4(Cathode) T %
o] Bi-cell§l2 7450} itk WA &3F& Bi-celld stacksol ez}
24 7hesid, 5o welA Hx 9 @79 FAEZE (ex. T4 200um ~
10mm) AFEA EE F dermz U3 AXY A A(Design
flexibility)7} &olslct.  LIPBY UutAe AzZAHL Fig. 82 2t}
HVCe| LIPBS} LIB(ZHR) A A ¢} vlaE ot Tableld Zth
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(Table 1) LIPBS LIBE Adswnla(dyA] dx nlat)
Nominal | Nominal Dimension(mm) . Energy Density
& ) Weight - - T
B Maker Voltage | Capacily Dia. x Height @ Gravimetric | Volumetnic
V) (mAh) TxWxH ¢ (Whvkg) (W)
38 1350 | 9.0 x 36.0 x 650 | 355 145 244
el 38| 850 | 6.0 x 360 x 650 | 25 ¢ 30
Selo) |2t | Hanil . 5 0 x 36.0 x 65. 5 1~2) g‘,};(
22 |8 | Valence 38 450 | 3.0 x 36.0 x 65.0 13 132 244
(LIPB) 38 3400 144 x 1016 x 101.6] 94 137 284 |
38 4700 {64 x 1016 x 101.6} 126 142 270
Sony 3.0 950 | 8.6 x 34.0 x 482 39 88 243
Y 3.7 1000 | 9.3 x 33.7 x 483 41 90 244
gl &l 2t |LATB, 3.7 950 | 8.6 x 340 x 48.0 | 40 88 250 |
=] = Sanyo 3.6 550 | 8.1 x 225 x 48.0 18 110 226
(LIB) |° | Matsushita 3.6 850 | 8.3 x 34.0 x 48.0 | 41 75 26
GS-Melcotec 36 850 | 9.0 x 30.0 x 47.0 29 106 241
-Moli 3.7 900 | 9.7 x 34.0 x 48.0 36 93 210
Tablelol A Bx ZHAH polymer& X7} Li-lonAA BT} F3T o]~

U= (Wh/kg)7t €%
SHA Yebvr A Qo
preliminary A A|test result&
1. Bi-cell assembly (Fig. 9

[}

| B WY, 2oY ouA WEWHDE AY 9

X symposiumo] A= o}l e} & Hanil Valence?]

H} 3T
= al.

bzt gt

2. Characteristic on charge & discharge (Fig. 10)

3. Discharge rate capacity (Fig. 11)

4, Pulse power performance (Fig. 12)
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After 265 Cycles
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Voltage, vs. Li
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Fig. 5 Voltage Characteristic for Graphite
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Fig. 6 Differential Capacity for a Full Cell
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Voltage, vs. Li
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Fig. 7 Voltage Characteristic for Full Cell
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Fig. 8 General Manufacturing Process of Li-ion Polymer(hybrid)
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Fig. 9 Cross—section of Bi—Cell Construction
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Fig. 10 Characteristic on Chérge and Discharge



Capacity retention in %

100

20

80

70

60

50

40

30

Signature Curve

P == P (0022 |

1.0 L5 2.0 3.0 35

[mA/em2]

o
w

+.0

IFig. 11 Discharge Rate Capacity

Voltage (V)

Pulse Power Performance

22

45 o0 75 N 105 120 135 150 165

Time (sec)

1%

Fig. 12 TPulsc Power Performance

- 150 —



450 mAh  850mAh 1350 mAh B 3400 mAh
IMP 360365 IMP 360665 IMP 360965 101.6x101.6x4.4 §

Fig. 13 Photographs of Initial Products of Hanil Valence
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