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COMPANY

Founded in 2021

« Spinout company from UC San Diego
* Prof. Ping Liu, SPEC Center

» Department of NanoEngineering

High Performance Li-ion Cells
» Powered by a new LVO anode

« Domestically sourced raw materials
» Maximized power, safety and durability

R&D and Prototype Cells for

Customer Evaluation
« 200 mAh and 2 Ah

* 10 Ah (Q4-24)

* <10 mins charge

« >10,000 cycles

» -40 to +70 °C operation
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PROBLEM

Divergence of Military and
Commercial Requirements:

Military Requirements:
v Operating Temperatures: -46°C to 71°
v'Storage Temperatures: -54°C to 88°C
v Electromagnetic Interference: MIL-STD-461F
v Ballistic Shock: MIL-STD-810G
v Life Fire: MIL-STD-810G
v Explosive Environment: MIL-STD-810G
v Altitude to 60,000ft: MIL-STD-29595
v Explosive Decompression: MIL-STD-810G
v Salt fog: MIL-STD-810G
v'Sand and Dust requirements: MIL-STD-810G
Additional Military Focus:
v NATO Standardized Form Factors (i.e. 6T)
v'Maximized Power AND Energy density
v’ Sustainability and Logistics issues
v Silent Watch/Silent Mobility
t v'On-board Electric Power
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PROBLEM

Mild Hybrid
High voltage
energy storage
and clutch for
electronically

24V, 1-2 kWh assisted

Li-ion 6T

Electrification mobility

Anti-idle with
highly electrified
components

2-4/vehicle

Full-Hybrid

Electrified drive
train powered by
a combustion
engine or fuel
cell.

Electrified drive
train powered by
energy storage
system, possibly
with a range

extension system.

TYFAST

50V, 3 kWh
>10/vehicle

Full Time Silent Mobility, 50% Fuel Reduction,
All Silent Watch, 200x peak power, 95%

Thermal Signature Reduction

3-5 Mile Silent Mobility, 35% Fuel Reduction, 4x
Silent Watch, 40% improved sprint, 18x power

3-5 Miles Silent Mobility, 35% Fuel Reduction, 40%

improved sprint, 2x Silent Watch, 10x power

No Silent Mobility, 20% Fuel Reduction, 2x Silent Watch,
3x-10x Power Generation, Export/Import Power
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SOLUTION TYFAST
TYFAST LVO

~ Commercial Electrolyte

and Cathode and Cathode

Battery Technology Graphite Anode LVO Anode Targets

Power 1C Charge / <10C Discharge >10C Charge / >10C Discharge

Charging time 60 minutes to 80% SOC <10 minutes to 100% SOC

Cycle Life / Duration ~1,000 cycles m ~10,000 cycles
Charging Capability 0 °C to +60 °C Below 0 °C -40 °C to +70 °C

Energy Density 150 — 250 Wh/kg 150 — 200 Wh/kg
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MATERIALS INNOVATION I ! FAS I

Lithium Vanadium Oxide

TYFAST LVO
UCSan Diego
7 Patents M

Commercial Ele e

and Cathode

Pending

Lzthium

Cubic Structure

Tyfast LVO > 7 patents pending
10x Faster Li Transport vs. Graphite |:> <10-mins charging (>10x Power Target)

5x Lower Volume Expansion vs. Graphite I:> >10,000 Cycle Life (>10x Life Target)
Metal Oxide Anode I:> Higher Safety, Lower Heat Release
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MATERIALS SOURCING 'YFAST

Vanadium Oxide from Worldwide Resource
Industrial Waste (22nd Abundant Element)

Similar to Zn and more common
than Cu, Ni, Co, and Li*

100% US Raw Materials

*References: Moskalyk and Alfantazi, 2003; Perron, 2001;

. . ) 1
USGS Geological Survey Professional Paper 926-B, 1975 TYFAST PROPRIETARY INFORMATION 0



OXIDE BASED ANODES
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ANODE VOLTAGE COMPARISON

Li5V,05
Li:V,0; ——LTO
) b - 7 LVO!
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Specuflc Capacity (mAh/g)
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LVO FULL CELL VOLTAGE TYFAST
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LVO Anode
Commercial cathode
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ANODE TECHNOLOGY COMPARISON

TYFAST

Battery Anode*

TYFAST LVO

Targets
(3.2V/cell)

Graphite
(3.6V/cell)

LTO
(2.3VIcell)

Rate
Capability

® o0~
® 000 0.

*Paired with NMC Cathode

Charge
<0°C
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Cycle
Life

Cell
Safety

" Whikg

100
h/kg

Cell
Cost

$150/
kWh

N’

$100/
kWh

>$400/
kWh

Lifetime
Cost

$0.02/
X
cycle

$0.1/
0
cycle
$0.04/

kWh
" cycle
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R&D and PROTOTYPE CELL

fem R&D Cell Prototype Cell

Pouch Cell
e Anode: LVO
e Cathode: Commercial

Nominal Capacity 200 - 1000 mAh 2 Ah -10 Ah
Nominal Voltage 3.2V

Max Charging Rate (CC/CV) 10C continuous at RT

Charging Voltage 39V

Max Discharging Rate (CC) 10C continuous at RT

Discharge Voltage 25V

Dimensions 60 x 70 mm 130 x 160 mm
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TEMPERATURE: 25 CELSIUS

ASSURANCE

R&D cell
200 mAh

—5C
—10C

10 : ——15C
\ 50 100 150 200 250

Time (mins) Capacity (mAh)
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TEMPERATURE: 25 CELSIUS

o0
o

Cycling conditions:
« Charge 10C CC-CV to 3.9V
« Discharge 3C CC to 2.5V
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R&D cell
200 mAh
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TEMPERATURE: -20 CELSIUS

AS_SQQ_ANCE
R&D cell
200 mAh

—1C
—3C
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Tlme (m|nS) Capacity (mAh)
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TEMPERATURE: -20 CELSIUS YFAST
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Cycling conditions: R&D cell
« Charge 3C CC-CV to 4.0V 200 mAh
« Discharge 1C CC to 2.5V

800 1200 1600 2000
Cycle #
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TEMPERATURE: -18 CELSIUS 'YFAST

Cold Crank (12C) | B

- = Failure Threshold

R&D cell
200 mAh
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34 Party Cold Crank Test:

1. Low rate charge at
room temperature.

2. Perform 30 sec pulse
at temperature.

Elapsed Time in Pulse (Sec)
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TEMPERATURE: -40 CELSIUS

R&D cell
200 mAh

25 50 75 100
Normalized Capacity (%)
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TEMPERATURE: -40 CELSIUS 'YFAST

i

R&D cell
Tyfast LVO/NMC 200 mAnh

Graphite/NMC
34 Party Cold Crank Test:

1. Low rate charge at
room temperature.
2. Perform 30 sec pulse

Cold Crank (4C) at temperature.
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CELL TEMPERATURE RISE

2

|Current| (A)

—
~
=)

o
@
@

o
[=
=}

>
N
o
o
3
)
>

Temperature (°C)

ey
=)

35

w
(=)

36

Cell1: 25°C
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3rd Party Test Measurin

Cell Temperature Rise:
1. At 25 °C: 10C charge/

0.2C discharge
2. At -20 °C: 3C charge/
0.2C discharge




PERFORMANCE COMPARISON AT 25 CELSIUS
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R&D cell
200 mAh

e R&D pouch 7C
Prototype pouch 7C
Prototype pouch 8.5C
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Time (mins) Protc;tﬁ)he cell
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BATTERY SAFETY
PASS = No Fire, Smoke or Explosion

* 150% of Voltage or 200% of * Ram with 3000+224 Ibs force
Capacity applied, 100% SOC

Overcharge
(SAEJ2464) | PASS Crush PASS

TYFAST

Seral # .-
Qc

SOC ) For Evaluation Purposes
I
Short ] M [ G 1 | oo g -
Circuit PASS Nail PASS R&D cell
Penetration 200 mAh
20-Ib bar dropped from 2ft, 100%
SOC
* Temp hold at 130 °C for 10 mins

Impact PASS

Thermal
Abuse PASS % ﬁ

TYFAST PROPRIETARY INFORMATION
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6T BENEFITS

Tyfast offers:

* Higher Amps
capability

* Low temperature
performance

« Rapid recharge

« Reduced
maintenance

6T Battery
24V, 90 Ah, 2.2 kWh

TYFAST

Standard Li-ion Tyfast 6T Advantage Tyfast Li-ion
CCA 1,100 A - CCA 2,200 A
(-18 °C) (-18 °C)
Continuous Continuous
300/180 A 900/900 A
Charge -46 °C Internal -46 °C
Heater No Heater
Rapid Charge - <10 mins
30 mins to 90% to 100%
Cycle Life :

TYFAST PROPRIETARY INFORMATION
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STRYKER ELECTRIFICATION BENEFITS

3 Parallel 6T Batteries
for Silent Watch*
(180A)
24V, 90 Ah, 2.2 kWh

*Example from GVSC for 6T options for Stryker

TYFAST

Stryker Capability | Tyfast Offers
Silent Watch No change
Duration (2 hours)
: . 10x Shorter
Engine-on Duration (~3 mins)
Silent Watch 10x More
Instances (10,000 cycles)
Battery 10x Longer

Maintenance

(10,000 cycles)

TYFAST PROPRIETARY INFORMATION
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BRADLEY HYBRID ELECTRIC

HVCM
50V, 3 kWh
>10/vehicle

High Rate/Power

>10C Rate
Continuous

Peak and Regen
Rate/Power

>20C Rate Pulse

High Durability

10,000 cycles

Safety

Target HSL <4

TYFAST PROPRIETARY INFORMATION
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SUMMARY TYFAST

* New class of high-performance and safe Li-ion

« Enabled by a novel LVO anode

* Domestic V raw material from industrial waste
 Demonstrated rate, life and temperature capabillity

« Seeking DOD and Defense OEMs for evaluation/partnership

Contact: G.J. la O’, Co-Founder and CEO
g/@tyfast.energy
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