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IMPLANTABLE LI-ION BATTERY
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Miniature Injectable (implantable)

Quallion Battery
(2.8mmD, 12mmL, Li-ion)
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Pacemakers implantation rate in selected Asia-Pacific countries. (2005 & 2010)

Pacemakers implanted per million i i CAGR,

Country population P“F':"J:g“"' Pnpiuﬂlizun, 2005 -
2005 2010 (estimated) 2010

China 22.0 46.0 1,315 Million 1,355 Million 18.4%
Hong Kong 162.6 210.5 7.04 Million 7.42 Million 6.9%
India 18.2 32.4 1,103 Million 1,183 Million 16.5%
Korea 74.8 133.1 47.8 Million 48.6 Million 14.2%
Malaysia 33.2 35.9 25.3 Million 27.5 Million 4.0%

Sowrce: Frost & Sulivan, 2005 UN. World Population Prospects, 2004

Both China and India offers huge opportunities for long term growth in the market. Due to low
implantation rates, and high CAGR, both markets would be a very exciting market to enter into.
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rechargeabil(energy power
CFx no large poor
LVO yes standard excellent
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Applications Energy (kWh) Units
ESS at Dstribution Substation 5000 200
Diesel Back-up Replacement 500 2000
PHEV & EV Rapid Charger 150 200
ESS for Home Solar Back-up 10 300,000
Total Est. ESS Capacity 5,030 MWh
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Low Cost, Long Life and Reliable Battery

Lead-Acid Li-ion Bind Battery
Cost 1 x4 x1.5
Life 1 x4 x4
Energy density 1 X2 x1.5
Float charge yes no yes
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Conventional
hybridization :
Farallel
connect via.
protection
circuit

Bind Battery:
Confarm
Wirtual cell
and connect
them in series
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Bind Battery
With DC/DC Converter

~ 10.6kWh
e Li-ion 5.76kwh,
Lead-Acid 4.8kwh
800Wx250Dx550Lmm
wwwwww 80kg

EhH TR
Solar cell e Li-ionifi[cEFdn

Inverter

Battery systent economics is only really going to make sense ii it isn't just a disaster preparedness’

sell. Solar productioa. Home constimption. Battery system cost/icontribution and Grid powet needs to be
combined into a framework in order to evaluate if the added expense of the battery is really paid off (with the
benefit of disaster prepatedness) 1his is going to be a complex model especia ly taking into account of
‘time of use” and “tiered hilling structures”.
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Connectpr to 5.76kWh
Lead-Acid 35kg

Battery
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BIND BATTERY
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Energy from Waste a Superneated steam is routed

4 o turbines to produce energy
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LECTRIC
OWER TO UTILITY

EXHALST

1 Waste products
ars fed to boiler

Exhaust is filtered .
and fly ash is o 5 -
recovered - facien s

2 Waste becomes
fuel to generate
steam

Solid mass is
reduced 80-98%
and is recovered
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INSTANT PRICE INCREASE FROM $0.05/KWH TO $0.25/KWH

US annual waste : 251.3 million tons
Combusted: 12.5% of waste

Typical average electricity generation at
MSW power plant: 550kwh/ton of waste

Revenue increase by Bind Battery:
251.3x1,000,000x0.125x550x%($0.25-

$0.05)=$3,460.°M/year
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MICRO-HEV BIND BATTERY

4S Li-ion battery
0.53kwh/Li-ion pack
>4.5kw/Li-ion pack
N — 5.8kg/Li-ion pack
- 150x260x75mm/Li-
- ion pack
Under seat

battery

0.6kWh/AGM pack 1. >9.5kW
5kW/AGM pack 2. 1.1kWh
19kg /AGM pack 3. 24.8kg
150x280x150mm/ 4. Long life
AGM pack 5. Excellent low temperature
Engine hood , capability

> 6. Light weight

7. $495/unit (Li-ion+AGM)
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GOING FORWARD

Demonstration

* Work EV: 5.8kwh attachable-Li-ion
* Home energy storage: 10.6kwh Bind Battery
* Micro-HEV: 12-15kW 816wh Bind Battery
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Discharge_Capacity(%), vs. Cycle_Index
Capacity check (every 50 cycles)
Charge: cc (3.5mA (C/10), 4.1V) cv (4.1V,

10/
100.00% AlAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

2.5mA)Discharge: cc (3.9mA (C/10),

80.00% \ EW}
& == Cycle (DOD 40%)
E RERE Charge: cc (17.5mA (C/2), 3.9V)
§ DOD40% i & 25 &ischarge: cc (17.5mA (C/2), 3.3V)
&
é 40.00% h——-—é—-———__

NCA/SCC cell
20.00%
0.00% T T T T

Cycle_Index
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