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Map of Naval Undersea Cables 



Designing a Pressure Tolerant Circuit Board

Benefits to the Navy

○ Easier deployment 

○ Increase reliability

○ Reduce cost

○ Increase communication 

capability

Height: 10 in  Diameter: 4 in  Weight: 18 lbs 

Height: 11 in  Diameter: 4 in  Weight: 22 lbs 

Length: ~4 in  Width: ~1 in

Old Technology Our Goal 



Requirements and Constraints

Requirements:

● Pressure tolerant (2,500 psi)

○ ~ 5,000 feet underwater

● 80% weight reduction

○ Compact

● Withstand 6 months underwater

Constraints:

● Circuit board must be designed, 

printed, and tested in-house

● Withstand exposure to seawater

● Heat conduction



Design



Our Circuit Design



Bottom Plate

Well Layer

Circuit Board

Top Plate

Our Casing Design



Manufacture



Materials: Garolite

● Material: G10 Garolite

● Properties: High Strength, low moisture 

absorption, high level of electrical 

insulation

● Compressive Strength: 35,000-68,000 psi

● Tensile Strength: 32,000-40,000 psi



Printing

2.5 in

1.5  in



Materials: Epoxy and Sealant

JB Marine Weld Epoxy

● Tensile Strength: 3,200 psi

● Waterproof

● Designed for Marine Applications

Dichtol WFT

● Capillary Sealant

● Compressive Strength: 5,000 psi

JB Weld Marine 
Weld Epoxy

Dichtol WFT



Assembled Prototype



Testing



Test Setup in Deep Oceans Lab (DOL)



FINAL RESULTS Circuit 1 Circuit 2

500 psi

1,000 psi

1,500 psi

2,000 psi

2,500 psi ?

Testing Results in the DOL

0 psi

4500 psi

3,000 psi ?

3,500 psi ?

4,000 psi ?

4,500 psi ?



Analysis

Our Design Metal Canisters

Pressure tolerant to 
2,500 psi

Weight 1.5 lbs  > 20 lbs

Multi-layer Circuits Multi-layer Multi-layer

Reusability of 
housing

Single use Interchangeable

Size 2.5” x 1.5” x 0.625” Length: 12”
Diameter: 4”



Prototyped circuit board (LED Flasher)

Made printed circuit board (PCB)

Epoxy/Resin Compact Casing

Researched

Prototyped

Tested in Deep Oceans Lab (DOL)

To Recap

2.5 in



Future Work

Complicated Circuits Fiber Optic Cables

Retesting in DOL Age Testing
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