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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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Phase II    
Construction Vehicles

GRANTS

Prototype Grant    
Heavy Duty Vehicles

Phase I
Tactical Vehicles

Phase II            
Next-Gen EVs
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PROBLEM
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PROBLEM

Li-ion 6T
24V, 1-2 kWh

2-4/vehicle

HVCM
50V, 3 kWh
>10/vehicle
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TYFAST LVOGRAPHITE

Commercial Electrolyte 
and Cathode

Commercial Electrolyte 
and Cathode

SOLUTION

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 ~10,000 cycles
Charging Capability 0 °C to +60 °C -40 °C to +70 °C

Energy Density 150 – 250 Wh/kg 150 – 200 Wh/kg

>5x faster

Symmetric

10x longer

Below 0 °C 

Maintain
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TYFAST LVO

Commercial Electrolyte 
and Cathode

MATERIALS INNOVATION

Lithium Vanadium Oxide

Tyfast LVO 7 patents pending

10x Faster Li Transport vs. Graphite <10-mins charging (>10x Power Target)

5x Lower Volume Expansion vs. Graphite >10,000 Cycle Life (>10x Life Target)

Metal Oxide Anode Higher Safety, Lower Heat Release

7 Patents 
Pending

Cubic Structure
Lithium

Oxygen

Vanadium
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MATERIALS SOURCING

Steel Slag Stockpile

Vanadium Oxide from 
Industrial Waste 

Worldwide Resource       
(22nd Abundant Element)

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

*References: Moskalyk and Alfantazi, 2003; Perron, 2001; 
USGS Geological Survey Professional Paper 926-B, 1975

100% US Raw Materials 
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OXIDE BASED ANODES

Tyfast LVO
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ANODE VOLTAGE COMPARISON

Li3V2O5

Li5V2O5
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LVO FULL CELL VOLTAGE

R&D cell
200 mAh
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ANODE TECHNOLOGY COMPARISON

Battery Anode* Rate 
Capability

Charge
<0 °C

Cycle 
Life

Cell 
Safety

Energy 
Density

Cell 
Cost

Lifetime 
Cost

TYFAST LVO 
Targets
(3.2V/cell)

10,000 200 
Wh/kg

$150/
kWh

$0.02/
kWh

cycle

Graphite
(3.6V/cell)

1,000 250 
Wh/kg

$100/
kWh

$0.1/
kWh 

cycle

LTO
(2.3V/cell)

10,000 100 
Wh/kg 

>$400/
kWh

$0.04/
kWh

cycle

*Paired with NMC Cathode
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R&D and PROTOTYPE CELL

Item R&D Cell Prototype Cell

Pouch Cell
• Anode: LVO
• Cathode: Commercial

Nominal Capacity 200 – 1000 mAh 2 Ah – 10 Ah
Nominal Voltage 3.2 V
Max Charging Rate (CC/CV) 10C continuous at RT
Charging Voltage 3.9 V
Max Discharging Rate (CC) 10C continuous at RT
Discharge Voltage 2.5 V
Dimensions 60 x 70 mm 130 x 160 mm
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TEMPERATURE: 25 CELSIUS
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TEMPERATURE: 25 CELSIUS
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R&D cell
200 mAh

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

Cycling conditions:
• Charge 3C CC-CV to 4.0V
• Discharge 1C CC to 2.5V
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TEMPERATURE: -18 CELSIUS

R&D cell
200 mAh

Cold Crank (12C)

3rd Party Cold Crank Test:
1. Low rate charge at 

room temperature.
2. Perform 30 sec pulse 

at temperature.
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TEMPERATURE: -40 CELSIUS

40 x 60 mm

R&D cell
200 mAh



23
TYFAST PROPRIETARY INFORMATION

TEMPERATURE: -40 CELSIUS

R&D cell
200 mAh

Cold Crank (4C)

3rd Party Cold Crank Test:
1. Low rate charge at 

room temperature.
2. Perform 30 sec pulse 

at temperature.
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CELL TEMPERATURE RISE

3rd Party Test Measuring 
Cell Temperature Rise:  
1. At 25 °C: 10C charge/ 

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

0.2C discharge 

~1.5 °C rise  
with 10C charge 
at 25 °C

~1 °C rise    
with 3C charge 
at -20 °C
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PERFORMANCE COMPARISON AT 25 CELSIUS 

Prototype cell
2 Ah

R&D cell
200 mAh
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BATTERY SAFETY

Test Image/ DescriptionResultUL1642 
Test 

• Ram with 3000+224 lbs force 
applied, 100% SOC

PASSCrush

• 8mm nail at 100mm/sec, 100% 
SOC

PASSNail 
Penetration

• Temp hold at 130 °C for 10 mins

PASSThermal 
Abuse

Test Image/ DescriptionTest ResultUL1642 
Test 

• 150% of Voltage or 200% of 
Capacity

PASSOvercharge
(SAEJ2464)

• 10 mΩ resistance load at 100% 
SOC 

PASSShort 
Circuit

• 20-lb bar dropped from 2ft, 100% 
SOC

PASSImpact

PASS = No Fire, Smoke or Explosion

R&D cell
200 mAh
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6T BENEFITS

6T Battery
24 V, 90 Ah, 2.2 kWh

Standard Li-ion Tyfast 6T Advantage Tyfast Li-ion

CCA 1,100 A
(-18 °C) 2x Higher CCA 2,200 A

(-18 °C)
Continuous 
300/180 A 3-5x Higher Continuous

900/900 A
Charge -46 °C Internal 

Heater
New 

Capability
-46 °C 

No Heater
Rapid Charge

30 mins to 90% 3x Faster <10 mins 
to 100%

Cycle Life
~1,000

10x 
More Cycles Cycle Life >10,000 

Tyfast offers:
• Higher Amps 

capability
• Low temperature 

performance
• Rapid recharge
• Reduced 

maintenance
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STRYKER ELECTRIFICATION BENEFITS

3 Parallel 6T Batteries 
for Silent Watch* 

(180A)
24 V, 90 Ah, 2.2 kWh

Stryker Capability Tyfast Offers
Silent Watch 

Duration
No change
(2 hours)

Engine-on Duration 10x Shorter
(~3 mins)

Silent Watch 
Instances

10x More
(10,000 cycles)

Battery 
Maintenance

10x Longer
(10,000 cycles)

*Example from GVSC for 6T options for Stryker
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BRADLEY HYBRID ELECTRIC

Hybrid 
Requirements Tyfast Offers

High Rate/Power >10C Rate 
Continuous

Peak and Regen 
Rate/Power >20C Rate Pulse

High Durability 10,000 cycles

Safety Target HSL <4 HVCM
50V, 3 kWh
>10/vehicle
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SUMMARY

• 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 capability

• Seeking DOD and Defense OEMs for evaluation/partnership

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


