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Editorial

PBEFI is more than two (2) years old now and the Betans is on its 59th year of existence. We have been to
plenty of storms during this journey, created by our environment, by the changes around us and sometimes by
ourselves. In the end, the storms make us stronger and the most important thing to me in the Brotherhood,
the things that we will always have, is the sense of belonging and all the memories that we share with one
another in this journey we call LIFE.

Our Tambayan is definitely a source of happiness for all of us. We share our thoughts, our ideas, jokes, we
hear from our Brods who sometimes we haven’t heard for so long, and that in fact is one of the greatest
achievements that we have done. We are learning to exchange ideas and sometimes we get into sensitive
issues and we learn from them. It gives us a great sense of pride to see success stories of our fellow Betans on
how they overcame hardships through sheer hard work, perseverance and prayers and become successful.

Each of us look forward to the Newsletter and emails in the Tambayan, and | for one is always excited to get
my emails each day as it take me to the other side of life, which is outside of work. It gives us a break from the
daily things we read in the news, bombings, war in there and here, high gas prices, bad governance and all the
things media feed us that sometimes occupy our minds. We need some break and it is the Tambayan that
gives us this.

It is a challenge for us to publish Newsletters, but with the Bayanihan spirit that we all have, it becomes easier.
Sometimes it fades, but as what Levis and the other jeans companies did, it became much precious each time.

We are here to stay, because above all we are Brothers - because we are all BETANS!

Bro. Elvico "Vichoy" Gumban
Manila Betans - Auditor
Board of Directors - Member

News from the Betans Global Community

e US East Coast Camping a Success
Cape May, New Jersey. The Betans US East Coast Chapter successfully held their Summer Fellowship & Family
Camping on August 4, 5 & 6, 2006 at North Wildwood Camping Resort, South Jersey. Bros. Danny Feniola,
Mario San Luis, Roy Juntado and their respective families and friends were in attendance.



Top Left, L-R: Bros. Roy Juntado (eating) and Mario
San Luis. Top Right, L-R: Bros. Mario San Luis, Roy
Juntado and Danny Feniola went fishing. Bottom
pic: Bro. Danny Feniola's daughter Len-len giving
away prizes. She donated her collection of Barbie
Dolls for the fund-raising. Main pic: The US East
Coast Betans with their families and friends.

MAMMHOH S| AH HE 2 O
AM RSl 0|2 XIS S Taw

Pusan, South Korea. Bro. Jun Trasporto of Canada Betans
and his Korean Bowling Team was featured on a Korean
Magazine in August. Bro. Jun is a member of the coaching
staff of the South Korean National Bowling Team that
competed for the World Championships in South Korea
last September. His team will go to Qatar for the Asian
Games in December.

Featured Betan

The featured Betan for this month is Bro. Army Colonel Ademar Tomaro, WIT BSChe,
PMA Class 82, PBE Batch 13. Bro. Ademar wrote:

Let me first thank you, Bro. Ben, for the invitation to be featured for the Betans
Newsletter. Truly, | am honored to have this privilege. It is not often that a military
person like me has a chance to dialogue or communicate with a group of dignified
persons like you, being members of The Brotherhood of Engineers. How | became a
Betan is a long story which | will try to discuss briefly as | go on.

Phi Beta Epsilon Fraternity in Western Institute of Technology was a well-known
organization in that school when | enrolled as a student in B.S Chemical Engineering.




Hearing good comments regarding academic excellence coming from other engineering students, | was
fortunate to have been chosen and invited to join along with other WIT engineering students. At that time, |
knew well that to become a Betan, many are called but few are chosen. We were fondly called "The Crying
Eleven", maybe because we cried and cried all the time during the initiation rites. | am a member of Batch 13
(The Luckiest Batch) and my batch included Bros. Alex Magno, Tom Itaas, George Trabado, Geronimo Eigo,
Flocel Billones, Dominic Tanaleon, Jesus Vargas, Mario Saquian and Brod Desano.

During the Installation where everyone has a lady partner, | was the only one who attended without a lady
escort. Up to now, | am not really updated if somebody had broken my record. At that time, | was still very
young and fresh from the mountains as a farm boy. | had no idea about being in love with a girl and also, at
that time, | was on my way to Baguio City to enter the Philippine Military Academy.

After | entered and graduated from PMA class 82, | had only very few chances of renewing my acquaintances
with fellow brother Betans because | was then very busy trying to survive in the jungles of Mindanao. | just
heard my younger brother Agimat also joined the Brotherhood. At one time, | was able to visit one of the
initiation rites in lloilo when | was the Commandant of WIT and a Captain in 1990.

| know it is very awkward on your part reading my experiences in the military but | just want you to know that
being a Betan has helped me a lot in my determination to finish my studies and has strengthened my values
and attitudes towards life. If you allow me, | would like only to state some of my past assignments and
accomplishments which maybe considered as your reference as we go on with our normal communication as
Betans.

| graduated in PMA, Class 1982 after four years as a cadet. Immediately, upon graduation | was assigned in
Mindanao. As a 2nd lieutenant, | led a company of soldiers ordered to conduct combat operations against
lawless elements and MNLF rebels in the whole island of Mindanao. My company, Charlie Coy of 39 Infantry
Battalion, 3rd Infantry Division, was the striking force of Southern Command based in Zamboanga City. | have
conducted combat operations in almost all places of Mindanao and | have also met so many friends within the
cities and up to the jungles of Jolo and Basilan.

After five years in Mindanao duty, | was transferred to Negros Island and then to lloilo. From combat
assignment, | was assigned to be the commandant of seven universities and colleges in lloilo. While assigned
in lloilo, | studied Bachelor of Laws at the University of San Agustin. | had also the opportunity to start my
masteral studies in public administration while assigned in Negros Occidental.

Aside from civilian schooling, | also have several military schooling locally and abroad as part of my career as a
professional soldier. | studied for a year in Indonesia for my Joint and Command Staff Course, had some
seminars and workshops in Malaysia, Thailand, Singapore and Pakistan.

During the height of the war campaign against Moro Liberation Forces in Camp Sarmiento and Camp Abubakar
in Lanao Del Sur, | was the Battalion Commander of 6th Infantry Battalion, one of the combat units which was
responsible for the conquer of the two MILF camps.

After my stint in Mindanao, | was transferred to 5th Infantry Division which covers the area of Cagayan,
Isabela, llocos, Benguet, and Nueva Vizcaya where | stayed there for sometime before | was sent to go on
schooling abroad.



After a year of schooling abroad, | was assigned back to the Army headquarters in Fort Bonifacio, Makati
where | was designated as the Deputy Commander of Army Personnel Management Center and was later
designated as the Deputy for Assistant Chief of Staff for Personnel in-charged of personnel matters of the
whole Philippine Army which | am occupying now. | started my military career as an army 2nd lieutenant and
rose up to the rank of Colonel last 2004 .

Although | am working here in Manila, my residence is in Bacolod City. | am happily married to Grace who is
working as Chief of Parole and Probation Office in Bacolod City. Adely is the name of our only child.

Lastly, allow me to say a few things about the broader setting of being a Betan and a gentleman. In all of life,
there are sequential stages of growth and development of a person. For a start, | was with you as a diligent
engineering student although | was not able to finish my engineering course. And being with you, it enkindled
and embedded in me the values of a true gentleman. When | took my new career path as a military person, |
had already in me some virtues of a Betan as a gentleman which had helped me a lot not only in my military
career as an officer but as a total person. For that, | am very thankful to the Fraternity and | can say that a part
of what | am now is because at one time, | was chosen to be a member of your organization. Being a Betan
was the first step | made for my thousand-mile journey. And if God is willing, we as senior members, maybe
able to encourage our younger brothers in the organization to keep- in-step with us as we take our individual
responsibilities as true gentlemen and good citizens of our country.

My warmest regards to you and all the Betans around the world. Godspeed and Mabuhay kayong Lahat! You
can contact me by my email address, addietomaro@yahoo.com.

The Month In Pictures

The West Coast Betans met with the
President at the Damasco house in Los
Angeles, California. L-R: Bros. Rene
Cardinal, Danny Damasco, Al Aninao,
Tristan Ganchero, Fortune Sagra,
Alfonso Delicana Jr., Jess Bacera, Alfonso
Delicana Il and Manny San Luis.
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Featured Article

Philippine Industry Outlook and Economy
Contributed by Bro. Benny Pasaporte
Source : Institute for Development and Economic Analysis (IDEA) & Industry Update - A Publication of BPI-
Economic Research

PHILIPPINE INDUSTRY OUTLOOK 2006 - 2008
A. AGRICULTURE SECTOR

The year 2006 is expected to be better year for the agriculture sector, with the drought over. Most major
crops, except for coconut including copra, are projected to post production volume increase, especially palay,
corn, sugarcane and banana, with the increased use of high-yielding varieties. In the fisheries sub sector, the
growth will still come from the aquaculture (milkfish, tilapia, and seaweeds) segment. Growth though may be
dampened by higher logistics costs (due to already high oil prices aggravated by the implementation of the
expanded value-added tax (EVAT) law beginning Nov. 1, 2005), which in turn, effects the prices of farm inputs
and outputs. Farmers similarly will have to contend with insufficient infrastructure and poor post-harvest
handling facilities in the country. By 2007 or 2008, however, drought would again be a crucial factor in
agriculture sector's performance, given the El Nino's 2- to 3- years cycle.

Domestic demand next year, on the other hand, will continue to be affected by the lower purchasing power of
consumers, brought about by higher inflation. Agri exporters, particularly of tropical fruits and aquatic
products, coconut-by products, abaca, virgin coconut oil, carrageenin, meanwhile, may benefit from the
China's Early Harvest Program (EHP), which commenced last January 1, 2006. Under EHP, the Phils. and China
have agreed to eliminate tariffs on 210 farms products (except vegetables) to increase trade between the two
countries.

Over the medium term, the agriculture sector is seen to benefit from extension of the Agricultural
Competitiveness Enhancement Fund (ACEF) until 2015, and of the Minimum Access Volume scheme under
WTO until such time that a new tariffication scheme is created. While the MAV will continue to protect local
agricultural products from the influx of cheap imported agricultural commodities, ACEF — created from the
proceeds of MAV tariffs — should help the agriculture sector enhance its development and global
competitiveness. The fund is earmarked specifically to address the sector's problems on : irrigation, farm-to-
market roads, post-harvest equipment and facilities, credit, marketing infrastructure, and research and
development.

B. INDUSTRY SECTOR

Modest growth is expected for the industry sector. In 2006, the planned increase in the VAT rate beginning
January, 2006 along the removal of exemptions on oil and power — amid a volatile world oil market where oil
prices remain unpredictable — are fiscal adjustment measures that will negatively impact on the
manufacturing industries. Oil and power are significant inputs in many industries while the higher VAT rate,
being a consumption tax, will impact on consumer spending. Thus, a combination of higher production costs
and possibly sluggish consumer demand will dampen manufacturing activity especially amid growing imported
and cheaper competition.



However, there remain pockets of growth in the sector. Increased investments in mining and quarrying sector
and higher public investments on infrastructure (benefiting construction-related industries), higher electronics
and furniture exports revenues, food and beverage products manufacture and other consumer goods
industries like cosmetics and personal care products will be the growth sectors.

On the external front, risks to growth, especially to manufactured exports, stem from the possible economic
impact (e.g. Slowdown) of the volatile energy markets to global economic performance, especially to our
major trading partners — the US and Japan. The rising sanitary and phytosanitary standards, particularly for
food products, in the US, Japan, and EU markets, similarly pose risks to exports growth to the said markets.

Considered as one of the most minerally-endowed countries in the world, the Philippines' mineral deposits are
estimated at US$840 billion to USS$1 trillion, or about 10x to 12x of the country's annual gross domestic
product; the country ranks fourth in copper reserves, third in gold, fifth in nickel, and sixth in chromite. The
interest of both local and foreign investors are renewed in the mining sector following the Supreme Court's
decision (promulgated last December 2004) to uphold the constitutionality of the Mining Act of 1995 — which
allowed 100% foreign ownership of mining operations in the Philippines to sustain mining activities in the
medium term. However, some there some dampeners factors such as slow permit approval process, difficulty
in getting the consent of indigenous people, lack of capital among local players, forecasts of lower copper
prices and a probable surplus of 323,000 metric tons next year as US economy — the metal's second-largest
market (after China) slows down.

Growth drivers in food manufacturing are — 52% of consumer spending is spent on food; stable supply of
agricultural products; expanding export market for some food manufacturing subsectors; steady growth of the
domestic market size; growing demand for convenience food; and dynamic fastfood and restaurant sector
sustaining consumer interest resulting to rising input requirements for manufactured food stuff. The
dampeners factors are — higher cost of production, particularly for products relying on imported inputs,
especially in view of the weak peso; competition from cheap imported alternatives; exporters to face tougher
food safety entry rules in major foreign markets; implementation by US Food and Drugs Administration of a
new food labellings policy that requires disclosure of transfat contents in food to be sold in the US market and
EU bent on requiring the registration of the chemical content of any product before these are allowed entry in
the EU which will effect coconut-based food exports.

C. SERVICES SECTOR

The growth of the service sector in the short run, as in the past, will continue to be largely consumer driven as
key service industries such as telecommunication, retail trade, education, food services, and personal services
(such as beauty salons, spas, repair shops, etc.) among others, enjoy consistent demand growth fueled by
sustained household spending. Despite the ongoing political noise, consumer spending has so far not waned
significantly funded by both domestic wages and by steady inflows of OFW remittances, and credit extended
by credit card companies.

Other sectors like logistics, business process outsourcing and tourism have benefited from liberal flow of
goods, services, and people across boundaries brought on by agreements under the WTO.

Despite higher inflation anticipated in the near term brought on by the imposition of VAT on petroleum and
power, etc., growth of the services sector is foreseen to remain resilient through 2008.



INDUSTRY WEATHER CHART
2006 - 2008 CLIMATE
GOOD FAIR POOR
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Public Construction Power
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PHILIPPINE ECONOMY IN FIRST QUARTER 2006

In spite of repeated oil price hikes and political turmoil, the national economy continued its performance from
2005's last quarter into the 1°* quarter of 2006. GDP grew by 5.5 percent, compared to 4.2 percent in the same
period last year. This sustained growth is mainly attributed to the upsurge in activity in Manufacturing, Trade
and Finance. Agriculture, Fishery, and Forestry, meanwhile, seem to have experienced a recovery from several
months of underperformance. The lackluster growth in Net Factor Income from Abroad (NFIA), however,
supported only a 5.8 percent GNP growth from 4.9 in 2005. Agriculture maintains its rebound from the first
three quarters of 2005, posting a 3.8 percent growth from last year's slide of 0.5 percent. Palay, corn, and
banana primarily drove the growth in this sector, owing to expansions in harvest area, favorable weather
conditions, and higher yields from hybrid seeds. Fishery was also a growth driver, registering 4.7 percent in the
first quarter from 5.3 percent in 2005; however, high fuel costs, the Lafayette tailing scare, and rough seas in
Western Visayas caused setbacks in commercial fishing. The Industrial sector accounted for 1.75 percentage
points of GDP growth, with all of its sub-sectors beating record growths posted during last year's first quarter.
Gold the highlight of the Mining and Quarrying sub-sector, experienced a marked growth of 23.0 percent from
a 9.8 percent decline last year, driven by higher panned gold production and better world market prices.
Manufacturing is still the Philippines' biggest contributor to growth, posting a 6.0 percent gain in the first
quarter from 4.9 percent last year. Qil price hikes did not slow down Electrical Machinery, Textile
Manufactures, Food Manufactures, and Basic Metal Industries, which all registered higher growths from last



year. The rising cost of fuel did, however, affect Petroleum and Coal products, which slowed down with a 17.9
percent growth from 40.7 percent in the same period last year. Contributing the most to GDP growth is
Services, accounting for 2.98 percentage points. Trade, though held back by higher consumer prices, leads
Services sector growth together with Finance, boosted by Banks' improved performance. On the demand side,
consumer spending increased ever so slightly from 5.0 percent last year to 5.1 percent in the first quarter. The
increase, caused by a rise in OFW remittances and higher incomes, represents rather mixed trends in different
expenditure areas. The items that recorded higher growths are Beverage, Fuel, Light, and Water, Household
Operations, and Miscellaneous expenditures. Meanwhile, expenditure on Transportation and Communication,
Clothing and Footwear, and Household Furnishing all suffered cutbacks. With the focus of policymakers
shifting away from the fiscal crisis, pump-priming raised government spending by 9.4 percent from a growth of
2.2 percent last year. When viewed in light of the February's alleged coup attempts, the economy's
performance supports the observation that it is largely inured to political upheavals.

Happy Birthdays

A very Happy Birthday to the following celebrants:

Bro. Daniel Senereches, October 1 Bro. Salvador Muralla, November 2

Bro. Eduardo Alvarez, October 3 Bro. Isagani Bacong, November 3

Bro. Jairus Cancel, October 4 Bro. Quirino Lapizar Jr., November 7
Bro. Jose Froilan "Poypoy" Mogato, October 5 Bro. Mark Audie Ferrer, November 10
Bro. Rafael Tarrol, October 11 Bro. Genie Tayupon, November 15

Bro. Tony Morales, October 16 Bro. Ramon Trance Jr., November 21
Bro. Carlos Jayme, October 23 Bro. Anastacio Jaranilla Jr., November 26

Bro. Vichoy Gumban, October 24
Bro. Rommel Garcia, October 25
Bro. Reynaldo Alayon, October 27

Special Announcements

e Official Result of the PBEFI General Election for 2006-2008 Board Members, Chairman of the Board
and Executive Committee Officers

The official results of the first ever general election for the Board of Directors, Chairman of the Board and
officers of the Executive Committee as reported by the PBEFI Election Committee are as follows:

President: Julito ‘Tristan’ Ganchero (Utah, USA)
Vice President: Arlette Jarencio (Toronto, Canada)
Secretary: “Vacant”

Treasurer: Isagani ‘Boy’ Bacong (Midwest, USA)
Auditor: “Vacant”

Chairman of the Board: Jess Bacera (West Coast, USA)



Geo Locations

Elected Board of Directors

Joel Catague

Asia-Pacific -
Aden Rey Villanueva
Australia Julie Asma
. — Vic Gumban
Manila, Philippines -
Carlos Sion

Canada

Arlette Jarencio

Lydio Transporto

Middle East (UAE)

Rommel Garcia

Middle East (KSA)

Anastacio Jaranilla

Visayas, Philippines

Ely Bagtasus

US East Coast

Jairus Cancel

Jess Bacera

US West Coast
Egay Labaro
US Midwest Isagani Bacong
Utah Julito Ganchero
Total 15

PBEFI ELECTION COMMITTEE
Brod Jules Asma - Chairman
Brod Buddy Espia - Member
Brod Rico Losbanes - Member
Brod Rey Villanueva — Member

The newly elected officers and members of the board will officially start their term of office on October 2,
2006. The term of office will be for two years.

e Fund raising for Guimaras Oil Spill Victims

Thanks to the generous support of the global Betans, and through the efforts of Sis Au Lim and Brod Jairus
Cancel, the fund raising campaign to help the victims of the recent oil spill in the Province of Guimaras,
Philippines has netted a total amount of US$854.50.

Sis Aurora Alerta Lim, Project and Funds Manager in lloilo City, Philippines has allocated the funds to the ff:

1. S200 - to UP Visayas Taklong Island Foundation for their food and medicine relief efforts. Taklong Island is a
Marine Reserve in Nueva Valencia, Guimaras, which was also hit by the oil spill.

2. $250 - to SOS (Save Our Seas) Movement — for materials, labor, and food for workers making the oil spill
booms. We are making the indigenous spill booms not only for Guimaras but also for lloilo City and Northern
and Southern lloilo coastlines which are

needed now and for preventive measures during the off-loading of oil from the sunken vessel by November.
3. $200 - to CPU "BULIG NA" in coordination with the Province of Guimaras relief program.

4. The remaining $204.50 + 17 (our donation) will be left in the bank as maintaining balance to have an active
Phi Beta Epsilon Fraternity International USD bank account.



Sis Au Lim is encouraging everyone to continue on supporting the fund raising campaign as all donations are
still welcome to sustain the efforts.

The fund raising campaign also allowed Betans from all over the world to sponsor other Betans in lloilo for
membership registration to the PBEFI. The following lists the name of sponsors and recipients of membership
registration:

Name of Sponsor Recipient

Brod Ching Bucane Sis Au Lim (CPU)

Brod Dexter Carnate (WIT)
Brod Allan Caburobias (WIT)
Brod Alvin Cordero (WIT)
Brod Arman Lucero (WIT
Brod Arlan Catotal (WIT)

One (1) Visayas Betan

Brod Robert Subigca (Ul)
Brod Claudio Barredo (Ul)
Brod Basilio Baclagon (Ul)
Brod Danilo Agnote (Ul)

Brod Virgilio Palete (Ul)

Brod Jose Maria Erfe (Ul)
Brod Ely Bagtasus (Ul)

Brod Reynaldo Germia (Ul)
Brod Jose Jerry Juaneza (CPU)
Brod Milliard Villanueva (CPU)
Brod Sabas Homena (CPU)
Brod Chuabytchum Buendicho (CPU)
Brod Narsing Maravilla (CPU)
Brod Jonan Castillon (CPU)
Brod Tristan Ganchero Brod Arlan Banquillo (Ul)
Brod Roger Quimpo (CPU)
Brod Nigel Jalea (CPU)

Brods Genie Tayupon & Paeng Tarrol

Brod Manny San Luis

Brod Arlette Jarencio

Brod Fortune Sagra Three (3) Visayas Betan
Brod Edelberto Romero (WIT)
Brod Jairus Cancel Brod Humprey Amistoso (WIT)

Three (3) Visayas Betan (for USA)
Brod Glicerio Benosa (WIT)
Brod Edwin Bravo (WIT)
Brod Aurelio Acana (WIT)
Two (2) Visayas Betan

Brod Tom lItaas Four (4) Visayas Betan
Brod Osmar Lagtapon

Two (2) Visayas Betan

Brod John Jamelo (CPU)
Brod Felix Penacerrada Brod Elson Pedregosa (CPU)
Brod Rene Dimasuay (CPU)
Total 47 Visayas Betan

Brod Jess Bacera

Brod Jessie Aling




e Congratulations to: Bro. Eng'r. Jayson M. Jarandilla for passing the Electrical Engineering Board Exam
2006! Registered Electrical Engineer & Master Electrician.

Congratulations to the newly survived Betans from WIT:
Erwin Dango ME 1 - La Paz

Ronald Catequista CE 1 - Mandurriao

Reymond Egalin-Liberiaga EE 2 - Passi

Richard Egalin ME 1 - Passi

Nielix Anthony Tortola ME 1 - San Rafael

Christopher Campaniel ME 1 - Lambunao

Wilmar Parcon EE 1 — Pototan
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e The 2125Betans News is also available on the world wide web.
http://www.betans.com, Click on Newsletter.

e Please visit The Betans Store for a variety of Betans merchandize for sale.
http://www.betans.com, Click on The Betans Store.

Obituaries

The Global Betans wish to express their deepest sympathy to the families of Brod Franklin ‘Pangkoy’and Sis
Evelyn Lagera for the passing away of their mother and to Sis Corie and Brod Egay Labaro for the passing away
of her elder brother. May the souls of those departed loved ones rest in peace.

Inside Engineering

Integrated Circuits
Contributed by Bro. Aden Rey Villanueva

Another name for a chip, an integrated circuit (IC) is a small electronic device made out of a semiconductor
material. The first integrated circuit was developed in the 1950s by Jack Kilby of Texas Instruments and Robert
Noyce of Fairchild Semiconductor. Integrated circuits are used for a variety of devices, including
microprocessors, audio and video equipment, and automobiles. Integrated circuits are often classified by the
number of transistors and other electronic components they contain:

SSI (small-scale integration): Up to 100 electronic components per chip

MSI (medium-scale integration): From 100 to 3,000 electronic components per chip

LSI (large-scale integration): From 3,000 to 100,000 electronic components per chip

VLSI (very large-scale integration): From 100,000 to 1,000,000 electronic components per chip
ULSI (ultra large-scale integration): More than 1 million electronic components per chip

Integrated circuits greatly increased in power, while decreasing in size, as the demand for more powerful and
efficient integrated circuits grew. Integrated circuit technology continues to change and grow, pushing the
limits of digital electronics design and construction techniques. Almost everything from cars to microwave
ovens use integrated circuits to process data and control mechanisms for machinery.



Different Applications of Integrated Circuits Although integrated circuit technology has only been available for
50 years, they are used in nearly every modern electronic device. Depending on the complexity of the device,
anywhere from one, to hundreds of integrated circuits may be used. For example, a typical PC may include a
dozen integrated circuits, while a microwave oven uses just one. The variety of integrated circuits
manufactured today nearly matches their number of applications.

How Integrated Circuits Are Made

Placing several million transistors on a piece of silicon the size of a fingertip is intricate and exacting. Precision
associated with chip manufacturing is measured in microns and increasingly in fractions of microns. A micron
is one-millionth of a meter, or about one one-hundredth of the diameter of a human hair. Maintaining this
level of precision demands chip production environments that are 1,000 times cleaner than today's cleanest
surgical operating rooms.

The manufacturer of chips involves various steps and recipes according to the type of chip being produced.
However, there are common, basic steps involved after the wafer is sliced from an ingot of silicon and
polished to a mirror-smooth finish. Each wafer, which is paper-thin and circular in dimension, undergoes eight
main processing steps. Each step may be repeated many times.

Deposition, or growing an insulating layer on the slice of silicon, is the first step. Its purpose is to install a layer
on the wafer's silicon substrate that can be patterned using photolithography to form circuit elements.

During diffusion, impurities are baked into the wafer in a diffusion furnace. Electrical characteristics are
thereby altered to create separate regions with excess negative or positive charges.

Metallization is a type of deposition process. Here, many interconnections are formed on each of hundreds of
integrated circuits being formed on every wafer. Metallization is also used for bond pads that interconnect a
chip to other components on a printed wiring board.

During ion implantation, dopants or other impurities are introduced into a wafer's surface to create silicon
crystals that conduct electricity.

Photolithography/patterning refers to creating the actual circuitry. Masks expose a chemical coating called
photoresist to ultraviolet light. In turn, the photoresist hardens in desired patterns when it is developed.

During the etching process, wafers are moved to a plasma reactor where electrically excited gases etch the
surface into the pattern defined by the photolithography process. After etching, wafers are cleaned
thoroughly.

Toward final wafer fabrication, each wafer is subjected to testing to determine defective components.
Silicon nitride, a protective coating, is applied. Wafers are then ready for the final processing step, multiprobe

testing. Each integrated circuit in the wafer is electrically tested to determine whether or not a chip is ready
for final assembly, bonding and packaging.



Quotes to Live By

“At his best man is the noblest of all animals; separated from law and justice, he is the worst.” -- Aristotle (384
- 322BC, Greek Philosopher )

Trivia Time
Do you know that...

The world's tallest mountains, the Himalayas, are also the fastest growing? Their growth, about half an inch a
year, is caused by the pressure exerted by two of Earth's continental plates (the Eurasian plate and the Indo-
Australian plate) pushing against one another.

Joke Time

Miss Universe

Parel: Pare bakit parang malalim ang iniisip mo!

Pare2: Nanaginip ako kagabi kasama ko 50 contestants ng Ms. Universe
Parel: Swerte mo! Ano problema mo?

Pare2: Pare ako ang nanalo!

The 2125Betans News is published by PBEFI.
PBEFI 2006. All rights reserved. Email betans2125-owner@yahoogroups.com
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