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3.6 billion
Gallons of tea 
Americans drank 
in 2012


65%


Percentage of tea 
that was brewed 
using a teabag


$362 million
Tea sales of U.S.’s 
top tea maker, 
Unilever


85%


Percentage of tea 
drunk in the U.S. 
that is iced tea


15%


Percentage of tea 
consumed in the 
U.S. that is green


$620 million
Amount Starbucks 
paid to purchase 
Teavana


$25 billion
Estimated tea sales for 2014
Source: Tea Association of the USA


0.5 pounds
Pounds of tea consumed 
per person in the U.S. 
each year


$2,250,000,000
Retail tea sales at 


supermarkets
$15.7 billion
Tea sales in restaurants, 
grocery stores and shops


2012 sales of bottled & other ready-to-drink tea


$4,800,000,000


$


$


3,000 - 7,000 feet
Altitude at which most premium tea is grown








The Tea Primer: 5 Basic Types of Tea


Black Tea


Camellia sinensis:
The plant from which tea is made.


Terrior:
The idea that the flavor of the tea is 
influenced by the soil and the local 
weather where the plant is grown.


Flush:
The time period when new growth 
emerges on the tea plant. Common 
designations are first flush, second 
flush, and autumnal.


   


 
 


 


 


 
 


 
 


 Shaping


Plucking 
the Leaves


Withering


Plucking 
the Leaves


Plucking 
the Leaves


Plucking 
the Leaves


Plucking 
the Leaves


Words to Know


WitheringWithering Withering Withering


Rolling Rolling DryingFiring Firing


Firing


Firing Firing


Oxidation 
to a dark, 
rich color


Partial 
oxidation 


during 
re-rolling


Fermentation


Rolling


Rolling


Drying


Oolong Tea Green Tea White Tea Pu’erh Tea


1. 2. 3. 4. 5.









Discover the ERG Difference


Try Me!


100%


Off
1%


•	 Made	in	the	USA


•	 Highly	efficient	constant	voltage	LED	driver.


•	 Available	in	Dimming	or	Non-Dimming.	 
Dimming	model	has	a	0-10v	dimming	circuit	onboard	which	provides	100%	flicker-free	dimming	down	to	1%.


•	 12v,	24v,	36v,	48v	outputs	available


•	 Slim	or	square	package	configurations	available


•	 Power	correction	factor	>90%	and	is	UL-Recognized	for	US	and	Canada.	 
Reach	and	RoHS	compliant,	backed	with	a	5-year	warranty.


Ideal for under-cabinet, linear, high-bay, architectural, office, hospitality, and pathway lighting.
   


E100W	Slim


E100W SLIM
1.5” h x 17” w







Discover the ERG Difference


Try Me!


100%


Off
1%


•	 Made	in	the	USA


•	 Highly	efficient	constant	voltage	LED	driver.


•	 Available	in	Dimming	or	Non-Dimming.	 
Dimming	model	has	a	0-10v	dimming	circuit	
onboard	which	provides	100%	flicker-free	
dimming	down	to	1%.


•	 12v,	24v,	36v,	48v	outputs	available


•	 Square	or	slim	package	configurations	available


•	 Power	correction	factor	>90%	and	is	 
UL-Recognized	for	US	and	Canada.	Reach	and	
RoHS	compliant,	backed	with	a	5-year	warranty.


Ideal for under-cabinet, linear, high-bay, 
architectural, office, hospitality, and  
pathway lighting.
   


E100W


E100W
3.7” h x 6” w








2010 MOTECH acquires GE Energy’s solar module operation in Delaware, creating MOTECH AMERICAS LLC  


2008 GE Solar wins a place in the DOE Solar America Initiative 


2006 Private label GE Brilliance inverter 


2005 MOTECH becomes the sole supplier of solar cells to the GE facility 
Launch of the GE Brilliance systems supply for residential customers 


2004 GE invests in the Advance Module Technology program 
GE Energy acquires the AstroPower module operation in Delaware 


2003 First successful new home builder program 


2002 MODCO Program implemented for in country module manufacturing 
Home Depot program 


2001 House meter program 
Launch of the first residential system level supply called SunChoice  


2000 Introduction of the first roof integrated residential module 


1998 Silicon Film process launched for wafer casting 


1991 American solar cell and module manufacturer 
AstroPower formed in Newark, Delaware* 


Milestones 


THE COMPANY 
TODAY 


 
   Year 


20 
Motech Americas  
Module 
Manufacturing  
Heritage 







THE COMPANY 


1981 1997 2000 2003 2004 2006 2009 2010 
Motech 
Industries, 
Inc. 
formed 
 


Motech 
Solar 
established 
by NREL’s 
Dr. Simon 
Tsuo 


First 
company 
in Taiwan 
to produce 
silicon 
solar cells 
 


MOTECH 
becomes 
a publically 
traded 
company 


MOTECH 
first appears 
as a global 
top 10 
crystalline 
silicon solar 
cell 
manufacturer 
 


Develops and 
begins 
manufacturing 
solar inverters 
Invests in AE 
Polysilicon’s 
 


Strategic 
partnership 
with TSMC, 
the world’s 
largest 
Semiconduct
or fabricator 
FBR Process 
(AEP 
established 


Acquires GE 
Energy’s 
solar module 
operation in 
Delaware, 
creating 
Motech 
Americas 


IM60 and 
IM72 Series 
Photovoltaic 
Modules 
designed and 
engineered in 
the US, and 
introduced to 
US market 


Established 
solar module 
manufacturing 
capabilities for 
local market 
coverage in 
Japan and 
China 
 


The 
IM156 
becomes 
the 
world’s 
first 
carbon 
footprint 
verified 
Solar Cell  


Motech Industries 


1991 2000 2001 2002 2003 2004 2005 2008 2010 
American solar 
cell and module 
manufacturer 
AstroPower 
formed in 
Newark,  
Delaware* 


Introduction 
of the first 
roof-
integrated 
residential 
module 


Launch of 
SunChoice, 
the first 
commercially 
packaged 
residential PV 
system 


Pioneers first ‘Big 
Box’ retail program in 
conjunction with the 
Home Depot 
Creates a replicable 
process to establish 
local module 
manufacturing plants 
awareness of both 
energy production 
and consumption into 
the home 


Initiates 
first 
successful 
new home 
builder 
program 


GE Energy 
acquires the 
AstroPower 
module 
operation in 
Delaware* 
 


Launch of the GE 
Brilliance systems 
supply for residential 
customers 
MOTECH becomes 
sole supplier of solar 
cells to GE facility. 
GE invests in the 
Advance Module 
Technology program 


GE Solar 
wins a place 
in the DOE 
Solar 
America 
Initiative  


Acquired GE 
Energy’s solar 
Module  
operation in 
Delaware, 
creating 
MOTECH 
AMERICAS  


Motech Americas 


Motech Americas TODAY 


Members of the California Solar Energy Industries 
Association (CALSEIA), the European 
Photovoltaic Industry Association (EPIA), and the 
Delaware Solar Energy Coalition (DESEC) 


* Motech Americas heritage in Newark, Delaware where modules have been designed and manufactured for more than 20 years. 
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All Modules Are Not the Same... 
It Takes Years of Real World Experience 


Materials Can Pass Certification... but Fail in the Environment
A Module is Only as Strong as its Weakest Link


Cells Micro cracks 
Corrosion
Hot spot
PID


Glass Staining
Delamination


Encapsulant Delamination
Yellowing


Backsheet Delamination
Cracking
Yellowing 
Penetration


Tabbing Separation
Lifting
Burning/Charring


Adhesive Frame Separation
J-Box Separation
Leakage Current


InterConnect Moisture
Electrical Resistance 
Open Circuit


Frame Separation
Bending
Cracking


J-Box Diode Failure
Separation
Leakage


Wire Wire Handling
Shorting


Module Assembly  
Operation


Quality Control


1 Stringing Connect cells to form strings •	Chip detection 
•	Pull test 
•	Cell spacing


2 Lay-Up Place strings on glass and connect •	String spacing
•	Edge spacing
•	String alignment


3 IR Inspection Inspect cells for damage •	Inspect cells for damage


4 Final Lay-Up Final preparation of cells and backsheet  
before lamination


•	Visual inspection 
•	Edge spacing 
•	EPE location and spacing


5 Lamination Vacuum and temperature laminates glass,  
cells and backing


•	GEL test
•	Visual inspection


6 Trim Trimming EVA and backsheet •	Visual inspection
•	Edge spacing 
•	String and cell spacing


7 Power Test Calibrated light source to verify voltage,  
current, and power


•	Calibrated light source to  
verify voltage, current, and power


8 Framing Install aluminum frame •	Visual inspection


9 J-Box Attach J-Box •	J-Box location
•	Visual inspection
•	Diode test


10 Final Test Test the module to ensure  
good electrical connection


•	Continuity test
•	Hi-potential test


11 Clean Clean front & back side of module •	Visual inspection


12 Package Package module as finished good •	Visual inspection


To Understand Drivers of System Lifetime & Performance, 
We Must Understand Failure Modes


Encapsulant Discoloration


Backsheet Delamination


Imported Module vs. JPL Compliant Module


Module Construction & Exposure Glass/EVA/Si/EVA/PPX, residential rooftop array Glass/EVA/Si/EVA/TPT™, residential rooftop array


Visual Inspection Localized delamination between  
PET–PET backsheet  interlayers.


Some localized frontside encapsulant delamination  
at tabbing wires.


EL Imaging Fine line interruptions and many cracked cells Fine line interruptions and a few cells not operating at optimum 
efficiency, contributing to the small amount of power loss.


Power Loss 15% below nameplate after ~12 years.
(Doesn’t account for nameplate variance)


9% below nameplate after ~12 years.
(Doesn’t account for nameplate variance)


Wet Leakage Current Testing Resistance of <1MOhm/m2


Source: DuPont North America PV Application Development Lab, Fielded Module Analysis, 2012


Difference in Degradation Rates Would Result in a 
6.7% Difference in Revenue


15%
DEGRADATION RATE


over 12 years
DEGRADATION RATE


over 12 years


 9%


Caveat Emptor


Audit


þ  Manufacturer


4  Process


4 Quality Control


4 Bill of Materials


4 Certific
ations


þ  Supplier


4 Process


4 Quality Control


4 Chemistry


Module Level Monitoring


4 Voltage


4 Current


4 Insolation


4 Temperature


Booth# 3511


presented by Derick Botha, Vice President of Sales and Marketing, Motech Americas


Quality and Reliability


motechsolar.com


Cell Corrosion Cell Hot Spots


Front Side Glass Delamination


Cell corrosion due to 
backsheet failure


Structural Failure of  
Module Frame


Broken Cells


Broken Interconnects


Catastrophic Power Loss 
(Reliability)


Safety Failure/ RiskAccelerated Power Loss 
(Durability)








Dana Moseson
dmoseson@emersonresources.com


Stephen Levine
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Evaluation of Various Drug-Layering Substrates for Extended Release Tablets


PURPOSE


RESULTSMETHODS
CONCLUSIONS


To evaluate suitability of various 
drug-layering substrates for 
controlled release delivery in 
tablets.  This work attempts to 
determine the robustness of core 
materials, so as to minimize the 
damage to film coatings during 
compression.  (Films are more 
prone to cracking, and therefore 
drug dumping, if the core is too 
weak). Silica, microcrystalline 
cellulose, and sugar spheres were 
evaluated. 
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Crushing Strength
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Coated Beads Cores


Coating silica beads required an organic solvent-based subcoat in order to 
allow the drug-layer to adhere to the beads.  Silica beads, which are 
approximately 75% denser than MCC or sugar beads, required increased air 
volumes.  Sugar beads required reduced air volumes to prevent attrition. 


Coated silica beads have a 40% and 65% increase in crushing strength, 
a 40% and 55% increase in flexibility, and a 100% and 170% increase in 
robustness over coated MCC and sugar beads. 


No change in release profile was seen as a result of the core substrate type. 


All three types of core 
materials were 
successfully coated.  
While all bead prototypes 
had the same dissolution 
profile, those based on 
more robust core 
materials (silica > MCC > 
sugar) would be more 
likely to withstand the 
tableting process. 
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A subcoat, acetaminophen drug-layer, and ethylcellulose extended-
release layer was each applied to silica, microcrystalline cellulose (MCC), 
and sugar spheres utilizing a bottom-spray fluid bed coating process.  All 
beads were sized 25/35 mesh (500-710 micron). 


Bead prototypes were evaluated in 900 mL of deionized water for 12 
hours with dissolution apparatus 2 at 50 rpm. 


Physical evaluation: Crushing strength (force required to break), 
flexibility (distance compressed prior to break), and overall robustness 
(force x distance) of the beads were made using a TA.XT2 Texture 


Coating Process


Physical Evaluation


Dissolution


Coated Beads Cores Coated Beads Cores


Silica MCC Sugar














