
1HZO.COM

Protecting  Electronics  from  the  
Deleterious  Effects  of  Liquids  and  
Other  Contaminants  at  the  
Molecular  Level  
Sean  Clancy,  Ph.D.  and  Yang  Yun,  Ph.D.
HZO,  Inc.
November  2014



HZO.COM 2

Overview

§ Motivation
§ About  HZO
§ Sample  Products
§ Coating  Equipment
§ Throughput  and  Chamber  Capacity
§ Temperature   in  Coating  Chamber
§ Comparison  in  Immersion  Test
§ Environmental  Testing  with  100%  RH,  Salt  Fog,  and  Flowers  of  Sulfur
§ Coated  Battery  Capacity  after  Repeated   Immersions
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In a recent survey, 42% of respondents 
had experienced electronic device 

failure due to moisture.
– Commissioned  University  Study,  May  2012
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80% of those failures were 
submersion related

Dropped in toilet

Submersion (sink or bathtub)

Beach/Pool

– Commissioned  University  Study,  May  2012
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Technical Expertise
• Thin Film Deposition & Characterization
• Materials & Surface Science
• Device Physics
• Vacuum Technology 
• Polymer Chemistry
• Barrier and Hydrophobicity Expertise
• Corrosion Prevention

Technical Team
• > 100 Employees
• > 70% Technical Resources
• ~ 33% Bilingual employees
• 15 Languages spoken

167 Patent Filings with 5 Granted 
Worldwide
• Patent Portfolio in Equipment, Materials, 

Processes, and More

Highly-Skilled Technical Team
Able to Design Solutions by Product
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HZO® has been
successfully implemented
in the mass production of many 
consumer electronics products 
including:

§ Smartphones

§ Tablets & e-Readers

§ Wearables
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HZO  Protected  NavELite Compass
www.navelite.com
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HZO  Protected  Tolino  Vision  2
www.tolino.de/de/produkte/tolino-­vision2/  
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NavELite
Back-Lit Wrist Compass

ICEdot
Bicycle Crash Indicator

LaiPac Tech
S911 Bracelet Locator

Live Free
Life Beacon Medical

Mobile Alert

Sample Products Currently in the 
Market featuring HZO

TAG Heuer
Luxury Smart Phone

BearTek
Outdoor Gloves

Nike
FuelBand SE

Digital Caddie
Samsung Galaxy Tab 2
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=Offices =Installations =Deployments
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HZO  Coating  Machines
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HZO2000 HZO5000
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HZO10,000
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§ Capacity is 2x more than that of HZO5000
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Chamber Capacity
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CHAMBER SIZE
Proprietary process utilizes the largest chamber size in the industry

• High throughput
• Minimal flow interruptions

HZO
10000

HZO
5000

HZO
2000

Typical 
Parylene 
Chamber
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§ Substrate  temperature  stays  below  45  °C

Low  substrate  temperature
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No
Protection

Spray
(Silicone)

Plasma
(Fluorinated Carbon)

HZO

Water Protection Competitive Comparison
5 Minutes Cycle Test*

*2014 Cycle Test:  5 minutes total in dunk tank.  At 2.5 minutes devices raised up near top (still submerged).  Lowered 
back down for additional 2.5 minutes.  Devices opened 1 week later with resulting corrosion.

Source: HZO MPI Testing
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HZO Environmental Testing
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Corrosion Free
Source:  2013 IPU

Subjected to:  
100% RH

After 20 days of 
exposure, no 
corrosion or 

increase in leakage 
current occurred, 

so the experiment 
was stopped
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• ~5 mm layer of deionized water is applied on top of an 
SIR pattern, representing a 100% relative humidity at 
room temperature.

100%  RH,  20  d
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HZO Environmental Testing (Cont.)
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• Acrylics start showing corrosion after 100 hours
• Experiment concluded at over 500 hours: No evidence of 

corrosion observed for HZO

Source:  2013 IPU
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Salt Fog Testing
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Source: 2014 Trace Labs

Uncoated Board HZO Coated

• Positive control board 
showing massive corrosion

• Minor discoloration, but no 
corrosion

35  °C,  5  wt.  %  NaCl,  168  h
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Sulfur Corrosion Testing
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Coating 
Applied 

Flowers-of-
Sulfur (FoS) 
environment

Source: 2014 Battelle

Temperature

Silicone  
Spray  

HZO

HZO

530 to 1500 ppb S8 molecule concentration, 60 to 71 oC, 45 d
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Coated  Battery  Performance
Capacity  after  Repeated   Immersions

Source: 2014 HZO
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Summary

§ HZO  coatings  are  deposited  in  a  high-­throughput  chamber  with  a  faster  cycle  
time

§ Substrate  temperatures  within  the  deposition  chamber   stay  below  45  °C

§ Environmental  testing  has  shown  excellent  moisture  and  corrosion  resistance

§ Excellent  results  with  immersion  testing  on  a  wide  variety  of  devices  

§ Coated  batteries  have  shown  no  significant  effects  from  the  deposition  process  
and  subsequent  immersion


