Ver: Dec 2012

Littelfuse: Designing a Global Manufacturing Footprint

From a financial standpoint, 2010 was a tremendous bounce-back from 2009. Sales of $6§08 million
increased 41% from 2009. Diluted earnings per share were $3.52 in 2010, compared to $0.48 for 2009.

Our balance sheet is stronger than ever. The major drivers behind our improvement in 2018 were the
market rebound and the extensive restructuring project we began four years ago iolalize our
manufacturing footprint and improve our cost structure. With the restructurj earing
completion and additional capacity on line, we believe we are well positione ng groveh and

higher margins for the foreseeable future.

- Gordon Hunter, Chairman, Presid i ecutive Officer’

| Officer and Treasurer
of Littelfuse Inc., prepared for the November 2011 Invesg@r Presentghion, he reflected on Littelfuse’s
, the company had restructured
its global manufacturing footprint and embrace principles. Phil believed the
transformation provided Littelfuse with a lean

financial returns in the following years."

Company Overview and History

Power surges and other electrically-  such as short circuits are a threat to any product that
uses electrical energy. Headqu and with manufacturing and R&D facilities spanning
the globe, Littelfuse, Inc., desi RaodffiCtures circuit-protection devices for thousands of end
products such as media p, edical equipment, cars, industrial switches, and heating systems.
consumer brands such as Apple, BMW, and Sony; contract
tronics and Foxconn; and global distributors such as Arrow Electronics.

to design and manufacturing, Littelfuse also provides application testing
gh its global network of labs.

program. Acquired by the international defense-equipment company, Tracor, Inc., in 1968, Littelfuse
continued to grow over the following two decades; opening manufacturing facilities in England (1968)
and Mexico (1973), introducing new products, and acquiring the Dutch fuse-manufacturer, Olvis
Smeltzeringenfabriek B.V., in 1981. Littelfuse’s parent company, Tracor, was purchased by Westmark
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Littelfuse: Global Footprint

Systems in 1987 for $694 million in a highly-leveraged buyout. Tracor soon ran into financial difficulties
and filed for bankruptcy in 1989. As part of the bankruptcy restructuring, Littelfuse emerged as an
independent company in 1991."

Fueled by new product introductions and international expansion, the newly-independent Littelfuse
enjoyed six consecutive years of record sales and earnings, with sales reaching $275.2 million in 1997."
All three market segments experienced strong growth from 1992 to 1997; electronics sales, grew at a
compounded annual rate of 15%, automotive sales at 12% and electrical sales at 10%." |
markets were the engine of growth, with international sales growing at a compounded annual

net income by 22%." Volume and pricing pressure in the electronid
were the culprits. Faced with this challenge, Littelfuse compai
reconfiguring its global manufacturing footprint. By t
manufacturing base, Littelfuse had sites in England,
Switzerland. See Exhibit 3 for the Littelfuse global footprin

®¥In addition to its U.S.

Mexico, the Philippines and
rt of 1999. Littelfuse set itself a
ost regions, the U.S. and Europe,
ain high-tech manufacturing in the United States and
ocations in Mexico, China and the Philippines.”""
0is, the plant in Washington, England, and the

Europe, while focusing low-cost manufacturi
By 2003, Littelfuse had closed the planid
plant in Grentchen, Switzerland.

Littelfuse was not singularly f g its bottom line through cost reductions. Starting in
1999, the company also embarke g strategy of driving top-line growth by investing in new
product development an i ing targeted acquisitions. According to then Chairman and CEO
Howard Witt, “Our custome S they would like us to be a “one stop” resource for their circuit
Littelfuse made a number of strategic acquisitions in the following
years. See Exhi i revenues and selected acquisition history from 1993-2006. Sales by

business segriént and geQ@yraphical region for the years 1999-2006 are given in Exhibit 5.

In Aug Q@9 Littelfuse acquired the Suppression Products Group of the Harris Corporation for $24.8
million iM¥¥ash.” Commenting on this acquisition, William S. Barron, then Vice President of Sales and
Marketing, said:

The addition of these transient voltage technologies provides growth opportunities for
Littelfuse’s electronic and automotive businesses and enables us to offer our customers the most
comprehensive line of circuit protection devices in the market. Because of the common
customer base of Littelfuse and the Harris Suppression Products Group, the addition of these
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Littelfuse: Global Footprint

new overvoltage products will position Littelfuse as a single source for our customers’ circuit
protection needs.”

The Suppression Products Group had_annual sales of approximately $38 million and manufactured its
devices in a plant in Dundalk, Ireland.

Littelfuse waited three years before acquiring another company. During what was a difficult year for its
electronics business, in July 2002 Littelfuse acquired Semitron Industries, a U.K.-based ma
voltage suppression devices with $12 million in annual sales." Discussing the $12.6 million a
Chairman and CEO Howard Witt commented:

With the acquisition of Semitron Industries in July, Littelfuse is now the
world that can offer all of the major circuit protection technologies. Se
core competency complements our established polymer technolog

xiii

approximately $2 billion.

The acquisition did not simply broaden the Littelfuse produ
acquired a semiconductor wafer fabrication facilj

s part of the deal, Littelfuse also
land that already supplied the
mpetency: the ability to manufacture products from
ould] provide both cost and technical advantages as

or Electronics from Invensys PLC for $44 million in cash,
on future sales.” Teccor, headquartered in Irving, Texas,

as praducts become continually smaller and handle an ever-increasing volume of data at faster
and faster speeds. In addition, Teccor’s successful technical solution selling approach will serve
as a “best practice” company-wide, as our sales strategy evolves from supplying components to
becoming a strategic partner that can provide complete circuit protection solutions for a
customer’s specific application.™”

The Tuck School of Business at Dartmouth 3



Littelfuse: Global Footprint

Along with a semiconductor fabrication plant in Irving, Texas, the Teccor acquisition provided Littelfuse
with a semiconductor assembly and test facility in Matamoros, Mexico.

In May 2004, Littelfuse acquired a majority ownership of Heinrich Industrie for $47.2 million in cash.®"
Based in Witten, Germany, Heinrich manufactured and sold circuit-protection devices in the electronic,
automotive and electrical market segments. Although the Heinrich acquisition provided Littelfuse with
the one major fuse technology that it did not already produce (a technology used in power supplies for
portable electronic devices), the acquisition was more about consolidation than technology@When the
acquisition was announced, Howard Witt noted that:

[Heinrich] has excellent customer relationships and strategically loca
facilities. We serve many of the same markets with complementar
companies have a commitment to technology, quality and customer servig
powerful combination that can further enhance the value we bring tog

Commenting on the deal, Chief Financial Officer Phil Franklin state
operating at lower margins than Littelfuse; we expect that over the
level of profitability with Heinrich as we have in our core
facilities in Diinsen, Germany and Witten, Germany as par

Helnrich is currently
can achieve the same
obtained manufacturing
ition. It also acquired a number
ese when it sold the electrical-
’s Webe ollowing year.*"

electrical engineering from the University of
ool, Hunter had more than twenty years experience in
After becoming CEO, Hunter committed to continuing

Liverpool and an MBA from Londo
the electronics industry prior to jQini

Along with this focus, A
Gordon Hunter at the time:

ecoming a strategic imperative for Littelfuse. As described by

is the center of the entire electronics industry. All of the major
ers are now located in Asia, prompting partners like Littelfuse to expand
facturing capabilities in this region. Leading global original equipment

7’ Our strategy is to expand our organization and facilities in Asia to be closer to our
existing customers, add new customers and participate in the growth of the entire region.”™

Enhancing its capabilities in Asia was a motive for two of Littelfuse’s five acquisitions during 2006. In
February of that year, Littelfuse announced that it would acquire Concord Semiconductor, a Taiwanese
designer and manufacturer of over-voltage circuit protection products, for $25 million in cash and the
assumption of $1.4 million of debt. Concord had annual sales of $16 million, but more importantly the
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Littelfuse: Global Footprint

acquisition provided Littelfuse with a wafer fabrication facility in Yangmei, Taiwan and a back-end
assembly facility in Wuxi, China. Following on quickly from the Concord acquisition, Littelfuse
announced in June 2006 that it would acquire the assets of Song Long Electronics Co., Ltd for $5.5
million in cash. Song Long, also headquartered in Taiwan, had been a long-time supplier and
manufacturing partner of Littelfuse and had two manufacturing facilities in close proximity to each other
in Dongguan and Humen, China.

Littelfuse paid $13 million in cash for three other acquisitions in 2006. To expand its
portfolio, it acquired the California-based SurgX Corporation for $2.5 million in Februar
acquired the assets of Catalina Performance Accessories for $4.5 million in June. Base ainburg,
Arkansas, Catalina produced automotive fuses. In August, Littelfuse paid $6 mi
discharge tube assets of SRC Devices. As part of this deal, it acquired SR
Guadalajara, Mexico.

Choosing a New Global Manufacturing Footprint

of the facilities having been obtained through its acquisition
global manufacturing footprint with a view to strategically
business. Leading the initiative were Phil Franklin, Vi
Financial Officer, and Dave Heinzmann, Vice Presj

right footprint for the Littelfuse
Operations Support and Chief
5. See Exh|b|t 7 for executive

e SEMI: Semiconductor-
two stages across i of plants: wafer fabrication plants and back-end assembly
plants. Chips are i afer fabrication plant and the final product is produced by
assembling the chip other components in a back-end assembly plant. These plants can only
be used tgdagaduce thes i onductor-based products

Plants are capable of producing more than one product type, e.g., Des Plaines
5 automotive and passive electronic products, but most plants are dedicated to a particular
produglsegment, e.g., Humen only produces passive electronic products.

Although Wie four segments each contain hundreds of different products, it was decided that the initial
analysis would be conducted at an aggregate level. For example, all automotive products were aggregated
into one representative automotive product. The same was done for the electrical, passive electronic and
semiconductor-based product segments.

! All data has been masked to protect confidentiality. The footprint design process described here reflects a
simplified version of what actually occurred.
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Littelfuse: Global Footprint

Working together, the finance, human resource and operations departments estimated the production
costs, transportation costs, and plant capacities for the three AE&PE products and the SEMI product. For
each plant, they also estimated the annual fixed operating cost; that is, the annual cost incurred by the
plant regardless of its production volume (assuming the plant remains open). The marketing and finance
departments estimated the annual demand and per-unit selling price for each product for each of the three
major regions: Americas, Asia and Europe. All this data can be found in Exhibit 8. It is also available in a
spreadsheet.

Having gathered the data, Phil and Dave had to decide which plants to keep open and whidl plants to
close.

End Notes

'Source: 2010 Letter to Shareholders
"Source: Littelfuse Investor Presentation, November 201 1%
" Sources for Littelfuse history from 1927-198 mpany wei@@ije (accessed December 13, 2011) and
miscellaneous press articles (Los Angeles pber 12, 1987 and December 28, 1989 and New York Times
December 20 1993.)

" Source: Littelfuse Annual Report
¥ At this point in time the electrical
Y Source: Littelfuse Annual
“ISource: Littelfuse Annual
Source: Littelfuse Annual Rep

Vas referred to as power fuses.

viii

se Press Release July 8 2003.
e Annual Report 2003.

il Ifuse Press Release December 8 2005.

Source: Letter to Shareholders in 2005 Annual Report

“Sources: Littelfuse Press Releases February 3, June 13, August 1, 2006.

™ Dave Heinzmann was Vice President and General Manager of Automotive Business Unit in 2006. He became Vice
President of Global Operations in 2007.

Xix
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Exhibit 1: A Selection of Littelfuse Products

Littelfuse: Global Footprint

Source: Littelfuse Investor Presentation August 2011

Exhibit 2: A Selection of Littelfuse Customers

LEADING ORIGINAL EQUIPMENT RS (OEMSs)

’

alaln
CISCO

Wy

Huawei Technoloaies '

HONDA ITE

Nokia Sieme
Networks

i

PHILIP ANE HYUNOAI Haier
| otashCorp @ worcellk

SO

% ﬁ LOCHERY

Global Distribution Partners

N\ROWU. m -
e —— 7.

FUTURE

ELEGTRONICS

ARROW ELECTRONICS, INC.

Source: Littelfuse Investor Presentation August 2011
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Littelfuse: Global Footprint

Exhibit 3: Littelfuse Global Manufacturing Footprint as of beginning of 1999
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Piedras Negras, Mexicog Suzhou, China®

Exhibit 4: Littelfuse Revenues and Selected ACquis History; 1993-2006
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Source: Littelfuse Investor Presentation March 2007
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Exhibit 5: Littelfuse Sales by Business Unit and Geography; 1999-2006

Littelfuse: Global Footprint

1999 2000 2001 2002 2003 2004 2005 2006
Total Sales (S in millions) 296.4 371.9 272.1 283.3 339.4 476.8 467.1 534.9
Sales by Business Unit (%)
Electronics 52% 63% 54% 53% 61% 68% 65% 68%
Automotive 34% 27% 33% 35% 29% 24% 25% 23%
Electrical 14% 11% 13% 12% 10% 8% 9%
Sales by Geography (%)
Asia-Pacific 25% 26% 28% 30% 33% 39%
Europe 17% 17% 19% 18% 18% 21%
Americas 58% 58% 53% 52% 49% 40%
Sales by Business Unit and Geography
Electronics Sales by Geography (%)
Asia-Pacific 45% 39% 54%
Europe 13% 15% 15%
Americas 42% 46% 31%
Automotive Sales by Geography (%)
Asia-Pacific 4% 5% 9%
Europe 30% 27% 45%
Americas 66% 68% 46%
Electrical Sales by Geography (%)
Asia-Pacific 1% 1%
Europe 0% 0% 0% 0% 34% 0% 0%
Americas 99% 99% 99% 99% 63% 100% 99%
Sales by Business Unit ($in millions)
Electronics 146.3 150.9 206.5 325.6 305.9 365.5
Automotive 91.1 98.2 98.3 113.7 118.6 123.6
Electrica 34.7 34.2 34.6 37.5 42.6 45.8
Sales by Geography ($in millions)
96.1 76.2 85.0 110.9 162.0 168.9 207.3
61.9 51.7 51.0 61.1 98.3 98.3 111.6
213.9 144.2 147.3 167.4 216.5 199.9 216.0
Sales by Business Unit and Geograp
Electronics Sales by Geography (S in mil )
Asia-Pa®Tic 69.3 90.8 717 80.0 103.3 156.3 162.1 197.4
Europe 20.0 34.9 23.4 19.6 28.9 52.1 48.9 54.8
Americas 64.7 107.0 51.2 51.3 74.3 117.2 94.8 113.3
Automotive Sale Geograph§( S in millions)
Asia-Pacific 4.1 5.0 3.6 4.9 5.9 6.8 7.1 11.1
Europe 30.4 27.0 28.2 30.4 32.4 46.6 49.8 55.6
Americas 66.9 68.0 59.2 62.8 60.0 60.3 61.7 56.9
Electri eography (S in millions)
Asia-Pacific 0.4 0.4 0.3 0.3 0.3 11 0.0 0.5
Europe 0.0 0.0 0.0 0.0 0.0 12.8 0.0 0.0
Americas 40.6 38.8 34.4 33.9 34.3 23.6 42.6 45.3
Source: Littelfuse Annual Reports
The Tuck School of Business at Dartmouth 9



Exhibit 6: Littelfuse Global Manufacturing Footprint as of 2006

Dunda\k,\reland. Diinsen, Germany
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Dongguan, China
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Littelfuse: Global Footprint

Exhibit 7: Selected Executive Bios

Gordon Hunter was elected as the Chairman of the Board of Directors of the company and President and
Chief Executive Officer effective January 1, 2005. Mr. Hunter served as Chief Operating Officer of the
company from November 2003 to January 2005. Mr. Hunter has been a member of the Board of
Directors of the company since June 2002, where he has served as Chairman of the Technology

Committee. Prior to joining Littelfuse, Mr. Hunter was employed with Intel Corporation, whegg he was

Vice President, Intel Communications Group, and General Manager, Optical Products Group, Msponsible

for managing the access and optical communications business segments, from 2002 t . Hunter

company in 1998 and is responsible for finance and accounting, inve
acquisitions, and information systems. Prior to joining Littelfus

The Tuck School of Business at Dartmouth 11



Exhibit 8: Manufacturing Footprint Data

THIS ENTIRE EXHIBIT (NOTES AND DATA TABLES) IS AVAILABLE IN A SPREADSHEET. YOU DO NOT NEED TO ENTER THIS DATA WHEN CONDUCTING ANALYSIS.
All data has been masked to protect confidentiality.

Manufacturing Footprint Data for the Automotive, Eletrical and Passive Electronic Product Segment

Important Notes

All references to the electronic product in this section relate to the passive electronic product and not the semiconductor electronic product.

All prices and costs are given in $.

Demands and prices are forecasts of what a "typical" year will look like. Treat these forecasts as being perfect, i.e., ignore any uncertainty in forecasts.

Demands and capacities are given in 1000'S of units. Prices, Variable Production and Transportation Costs are given per 1000 units

Capacity refers to the total number of units a plant can produce annually. Assume that production of one unit of a product uses one unit of capacity regardless of the product type
Fixed Plant Cost is the operating cost incurred by the plant (if kept open) regardless of how many units (or what products) the plant produces

Variable Production Cost refers to the cost to make one unit of a product and includes raw material and inbound logistics costs. Cost below is expressed per 1000 units
Transportion cost refers to the cost to ship one unit from a plant to a market destination. Cost below is expressed per 1000 units

Annual Demand by Region and Product Segment Per-unit Price by Region and Product Type
Auto Electrical | Electronic Auto Electrical | Electronic
Americas 10000 20000 16000 Americas | $6,000 $2,400 $4,200
Asia 2000 200 40000 Asia $5,700 $2,200 $3,500
Europe 9000 0 8000 Europe $6,100 $2,600 $4,300
Demands are given in 1000's of units. Prices are given per 1000 units.
Plant Capacity and Fixed (Annual) / Variable (per-unit) Costs Transportation Costs
§ Variable Production Cost ($/1000 Auto Electronic
Capacity N N . "
. ) Fixed Plant units) (from plant to region ...) (from plant to reg (from plant to region ...)
Region Plant (in 1000s Plant -
y Cost ($) America
of units) Auto Electrical | Electronic Americas Asia Europe s Asia Europe
Americas Des Plain. 70000 |$25,000,000] $4,000 $3,200 Des Plain. $2 $200 $100 $2 $200 $100
P. Negras 45000 |$15,000,000] $3,500 $1,800 P. Negras $2 $200 $100
Guadal. 30000 |$10,000,000] $1,750 Guadal.
Asia Humen 20000 $9,000,000 $2,500 Humen $200 $2 $200
Donguan 10000 | $6,000,000 $2,400 Donguan $200 $2 $200
Suzhou 20000 $9,000,000 $2,500 Suzhou $200 $2 $200
Lipa City 26000 |$10,500,000 $2,600 Lipa City $200 $20 $200
Europe Dundalk 40000 ]5$20,000,000] $3,100 Dundalk $100 $200 $2
Diinsen 150000 |$25,000,000] $3,900 Diinsen $100 $2
Witten 30000 |$25,000,000] $3,300 Witten $100 $200 $2
If variable cost cell is empty, this means the plant cannot produce the product. Transportation costs are given 00 units. Costs, nly given for products that a plant can produce
ing Footprint Data for the I Based ic Product

Important Notes

This section gives data for the semiconductor-based electronic product.

Semiconductor products are produced in two stages. 1. Chips are produced in wafer fabrication plants. 2. The final prot
This is a simplified description but is sufficient for our purposes.

The wafer fabrication production and transportation costs below are measured in final ivalently, you ca of a final product requiring one chip for the purposes of the analysis

All prices and costs are given in $.
Demands and prices are forecasts of what a "typical" year will look like. Treat these forg
Demands and capacities are given in 1000'S of units. Prices, Variable Production and Tt
Capacity refers to the total number of units a plant can produce annually. Assume that

ignore any uncertainty in forecasts.
per 1000 units

oIy plant. Cost below is expressed per 1000 units
mbly plant to a market destination. Cost below is expressed per 1000 units

Final Product Transportion Cost refers to the cost to ship a fin

Annual Demand and Per-unit price by Region Fixed (Annual) / Variable (per-unit) Costs

Variable
Demand Price Capacity Fixed Plant Production|
(in 1000s | ($/1000 Plant (in 1000s Cost ($) Cost
of units) units) of units) ($/1000
units)
Americas 2200 $16, Wafer Irving 4000 $20,000,000] $7,000
Asia 5000 $15, Fabrication Swindon 3000 $15,000,000] $7,500
Europe 1200 $15,5 Yangmei 7800 |$12,000,000f $5,000
Back-end [Matamorod 3000 | $3,000,000 | $1,200
Assembly |Wuxi 7200 $5,000,000 | $1,000
Transportation
Transp. Chip end Assembly Plant Transporting Final Product from Back-End Assembly Plant to Market Region
Production Stage| Wuxi Production Plant Americas Asia Europe
Stage
Irving $100 Back-end |Matamoro $2 $200 $100
Wafer - -
o Swindon $100 Assembly |Wuxi $200 $2 $200
Fabrication Vangmei I 5100 B

Bter (chip) related component and inbound logistics costs. Cost below is expressed per 1000 units

roduced by assembling the chip with other components in a back-end assembly plant.






