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HISTORY

1982 Start of BS Program in Microelectronic Engineering-
Dr. Lynn Fuller, Director; 55 Freshman, 10-2nd and 5-
3rd Year Students; Hire Department COO Sara
Widlund; Professor Pearson and Facilities M anager
Scott Blondell

1983 Hire Professor Turkman

1984 Start plansfor new building

1985 Graduatefirst 5 students, Hire Professor Jackson

1986 Honorary PhD to Jack Kilby, Moveinto new building,
Hire Professor Lane and Technician One

1987 ABET Accreditation of BS program, Graduate firs5 year
RIT Students, SRC Program for Micro M anufacturing
Engineering Masters Degree, Hire Professor Kurinec

1988 Start student run factory, Graduatefirst Masters

v \ students, Hire Professor Smith and Technician Two
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HISTORY

1989
1990
1991

1992
1993

1994
1995

1996

P

Dedicate Perkin EImer Laboratory for Electron Beam
Lithography

| maging Science Ph.D. Program IBM CIM in Higher
Education

Dedicate Excimer Laser Laboratory, Ranked 1st in SRC
Survey

10 Annual Conference, ABET Visit No. 2

B.S. Program Curriculum Changes, Hire Professor
Hirschman

Dr. Lynn Fuller named M otorola Pr ofessor

MSM M E Program approved and started, First
SEMATECH Research Contract

Processfirst 6 inch wafers, I ntel becomes affiliate membea

Rochester | nstitute of Technology
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|

HISTORY

1997 NEC, Nikon, Canon, & Micron Become affiliate members

1998 Hire Professor Philip Rack, Start Distance Offering of
Masters Program, ABET visit No. 3

1999 ABET Certification No 3

2000 ASM L ithography, Air Products and Photronics become

Affiliates, Hire Professor William Grande, DaleEwbank, Sur aj

Bhaskaran. Dr. Bruce Smith becomesthe Intel Professor

2001 Dr. Santosh Kurinec becomes Department Head

2002 20th Year Celebration, Hire Professor Sean Rommel

2003 Start of Pn.D. Program in Microsystems Engineering

2004 Bruce Smith starts Amphibian Systemsinc.

2005 First Ph.D. Graduatesin Microsystems Engineering

2006 Dr. Hirschman named Micron Professor

2007 25th Year

Py
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EARLY ICLAYOUT ATRIT

Drawing of Layout

Design Rule Check

N
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EARLY LITHOGRAPHY AT RIT

Modified for spin
Kasper contact aligner on 2x4 blocks. coating resist on wafers.
Notice homemade reduction camera. Purée gives coating

e

N

Hamilton Beech Blender

thickness of ~1 um
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OXIDE GROWTH AND DIFFUSION AT RIT

Students Jim Razzak and Rob Pearson do oxide growth on 2 wafers.

e
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FOUR POINT PROBE AT RIT

—

S = probe spacing

0)
111

—

X] = Diffusion Layer Thickness

~ \Rhos=p/in2xV /1 =4532V/l ohms/sq

if SOXj

Use FORTRAN program on VAX

RUN USER:[MICROLIB.TOOL SJFOURPT
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RIT'SFIRST METALLIZATION SYSTEM
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FIRST RIT PMOS TRANSISTOR

F- o

Vt=12volts *

2" n-typesilicon
wafer

e

PM O Trangstors

L

i
|
v,
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LOW FREQUENCY CV MEASUREMENTS

Homemade C-V
Measurement Syster|

LR1=18Mohm R3=33Kohm
R2=1| m

LM801 L MsyPut

—_—

Rochester | nstitute of Technology Vout — (C Rl R3/ R2) (dVl n/dt)

Microelectronic Engineering
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RIT'SFIRST DIFFUSED RESISTORS

P-type diffused resistors in an ntype wafer.
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RIT'SFIRST SOLAR CELLS
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RIT"SFIRST GALLIUM PHOSPHIDE LED

GaP wafers with ntype
epilayer, add gold metal,
diceand wirebond to RIT
thick film ceramic package.
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RITFIRST TO OFFER MICRO MAJOR

il Brery =--

T R 1 .
SEEEablish Nation. = & . Tto Offer m
L

Microelec
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tronic utg"_‘“ CrﬂElEctaniC:

RIT to offer
1st undergrad
micro major

= Fall 19557
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RIT BISIM PROCESS SIMULATOR

N

Chris Ludden wrote a
FORTRAN program for
simulation of diffusion and
calculation of space charge
layer thickness, sheet
resistances and transistor
current gain. This software
was equivaent to
SUPREM being developed
at Stanford University at
the same time.
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RITICE LAYOUT EDITOR

N

Rochester | nstitute of Technology

Microelectronic Engineering

Taylor Hogan created a“C”
program for layout of
Integrated circuits. Output in
Mann 2000 format for our
optical pattern generator.

T
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RIT'SFIRST OPTICAL PATTERN GENERATOR

program.

e,

‘wasthe deparfment

Ed Barry
technician for the 15t year of the

L... o

Rochester | nstitute of Technology
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Mann 2000 PG
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RIT'SFIRST PHOTOREPEATER

Jm Kawski makes 1X
Photomask using RIT's
photorepeater. The 1X
™ masks were emulsion on
= glass.

G
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RIT"SFIRST ALL PMOS OP AMP DESIGN

.//\\ Jonathan Littlehale
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RIT"SFIRST LITHOGRAPHY COURSES

RIT wasthe ohly university to teach undergraduate lithography
~__ courses. UC Berkeley taught some courses at the graduate level.
(N Even today few universities teach lithography courses.
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RIT'SFIRST DEVELOPMENT RATE MONITOR

L aser

Fiber

Optic

Developer
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RIT'S FIRST GCA WAFER TRACK

Used for process development and characterizati o |aboratory.

e
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RIT FOCUS AND EXPOSURE LAB
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AUTOMATIC OVERLAY LAB

N

GCA 6700 Overlay Setup
|mages

{can be stopped by togyling GPERSTEST)
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FIRST END POINT DETECTION AT RIT

\

02, 30 sccm, 50 watts, 300 mTorr

il PRI
Hi __hH| i HT

l 1

4 0L

\ ﬁ 00 TIME(mln) 8.0

Monitor the CO peak at 483.5 nm. During photoresist
____stripping there are large numbers of CO molecules. At end of
AdPhotoresist stripping the number of CO moleculesis reduced.

Rochester | nstitute of Technology
Microelectronic Engineering

Dick Lane
: © Dr. Lynn Fuller, Motorola Professor |=| Page 28




May 2001 #\

RIT'SFIRST SEM

E)

Rochester | nstitute of Technology

Microelectronic Engineering
|
| © Dr. Lynn Fuller, Motorola Professor |=| Page 29




May 2001

—

—

FIRST E-BEAM LITHOGRAPHY AT RIT

e

Using a SEM we obtained thickness log dose curves.

Rochester | nstitute of Technology
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FIRST RIT IC PROCESSING SHORTCOURSE

Studentsin first RIT I1C processing
short course. 1000's of students
have taken our short courses over

N
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FIRST SPUTTERING AT RIT

Juan Becerra sputtering in Balzars sputter tool.
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RIT'SFIRST THICKNESS MEASUREMENT

| nterference microscopy for thickness measurement of opague filns.

e

N
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FIRST ELECTROMIGRATION STUDY RIT

P
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FIRST METAL GATE CMOS

i Jm Pollard builds first meta

Microelectronic Engineering Gate CM OS’ 1987
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FIRST $50,000 OF MOTOROLA'S $2,000,000

Dick Kenyon
Roger Hewett
Lynn Fuller
Fred Tucker

$50,000

G
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THE NEW BUILDING

The department faculty and staff.
Dr. Turkman, Lynn and Saramissing.

ps

E)

| :l: .l- A | £

Affiliate representatives
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Varian 400 ionimpl anter.
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Lynn Fuller
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RIT"SFIRST LPCVD POLY AND NITRIDE
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RIT'"SFIRST POLY AND NITRIDE ETCH TOOL

=\ | ' Dick Lane

Rochester | nstitute of Technology
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RIT'S MESA WIPTRACKING SYSTEM

GRS . v 5000 A Oxide
il Control Chart

1000 t

25 EDec-94

MESA Software
AS/400 Hardware |

~ P 1
3XCpPK
W Mar-95
0Jun-95
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RIT'SFIRST NMOS INVERTER

Rochester | nstitute of Technology

Microelectronic Engineering
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RIT'SFIRST CMOS PROCESS

6000A n+ PolWMOSFET 3000A CVD Ox

P31 thru gate Oxide \ B11, 1000A Kooi
p-well 4e12, 50 keV, B11, 1123 C, 20 hr

field Vt adj 8e13
B11, 100KeV Bar¢

n+ D/S 4e15, 100KeY Vt adj nmos 1.2e12, 60 Ke

CROSSECTION <o

Blanket, 1000A Kooi

n-type substrate 10 ohm-cm (100)

p+ D/S 2e15, 150 K
BF2 thru gate oxid¢

Vt adj pmos 1lell, 60 ke

o7 T BACKNEXTD

0.75 pm Aluminum

O _
a L
LVL 2- ACTIMH LVL 7- N+ D/g
a L
LVL 4- NMOSMT LVL 9- META|
Lvis-pory] Vin Vout
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RIT'S FIRST ANALOG PARAMETRIC TESTER
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Rob Pearson
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RIT'"SFIRST DIGITAL TEST SYSTEM

G
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MEBES MASKMAKING 1990
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RIT'SFIRST CID IMAGER CHIP

---------------------------

6 micron gate 4m|cron -ontact cut
Double poly-silicon, one m&’a'il level

8 Photo levels A
Active - 2 PRtk
Poly-1
Poly-2
p+ D/S Implant
n+ Substrate Contact

LA PR P

Pinning Implant LML T "m ']ﬂ ’}J‘j
//\ Contact Cut e i
[ Metal _ 128x128
Rochester | nstitute of Technology s g
Microelectronic Engineering 100’000 el 20 ﬂﬁh Il {
Made at External Foundry . . n -
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WAFERS

1996 RIT'SFIRST 67

BB B e e
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BB ve

Karl Hirschman and
his EMCR 350 Class
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FIRST EXCIMER LASER LI THOGRAPHY

.//\\ Bruce Smith

Rochester | nstitute of Technolo
Microelectronic Engineering

.8 Laser light plus optics on a
: bench.
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RIT EARLY MEMSDEVICE

United States Patent 9
Lane

RN~ Us. Patent  on. 25,10

t11] Patent Number: 5,357,803
45] Date of Patent:  Oct. 25, 1994

[54] MICROMACHINED
MICROACCELEROMETER FOR
MEASURING ACCELERATION ALONG
THREE AXES

[75] inventor: Richard L. Lane, Penfield, N.Y.
[73] Assignee: Rochester Institute of Technology,

Rochester, N.Y.
[21] Appl No.: 866,667
[22] Filed: Apr. 8, 1992

[51] Int CLS
[52] us.Q.
[58] Field of

- GO1P 15/13
73/517 B; 361/280

.. 73/517 B, 51T R, 516 R;
361/280, 283.1; 310/309; 384/43%
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57 ABSTRACT

The present invention relates to a microaccelerometer
employing a single free-mass and capable of measuring

acceleration along three coordinate azes, and a process

for fabricating through micromachining and micraclec-

tronic tech a micro 1 ploying a
free-mass. A microaccelerometer preform is con-
structed by chemically coating and etching a silicon
wafer to form a support member and a free-mass sur-
rounded by the member. The free-mass is movable with
respect to, but constrained by the silicon support mem-

25

cuits which sense changes in the position of the free-
mass with respect to an equilibrium position, induced by
a change in the rate of acceleration of the accelerome-

AMPLIFIER

ter, and the electromagnetic force required 1o restore
the free-mass to its equilibrium position.

18 Claims, 6 Drawing Sheets

20 )2

———— |

27\
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DETECTION 1

|
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I
ber. Acceleration measurements are obtained by cir- I
I
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[
|
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OTHERRIT MEMSDEVICE
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RIT'"SFIRST RTP TOOL

Rochester | nstitute of Technology
Microelectronic Engineering
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RIT"SFIRST CMP TOOLS

Rochester | nstitute of Technology ‘
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RIT'S ADVANCED LITHOGRAPHY TOOLS

Rochester | nstitute of Technology
Microelectronic Engineering
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RIT"SADVANCED ETCH TOOL & CD SEM

R Hitachi 6780 CD SEM
.//\\ Quad Plasma Etch Tool

Rochester | nstitute of Technology

Microelectronic Engineering
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RIT'S ADVANCED CMOS PROCESSES

N+ Poly P+ Poly
\ 0.75 pm Aluminum
| b |

pt+ well
contact

\
Channel Stop

G

0.5 um Poly Gate Length CMOS

Rochester | nstitute of Technology
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RIT'S1ST, 2ND & 3rd ABET ACCREDITATION

Rochester | nstitute of Technology

Microelectronic Engineering
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MASTERS DEGREES OFFERED IN pE

Master of Engineering in Microel ectronics Manufacturing Engineeting
Master of Science in Microelectronics Manufacturing Engineering
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MEMME OFFERED BY DISTANCE LEARNING

G

Video Tapesfor Each Module, ~30/course
Paper Copies of Each Module Presentation ~1000 pages/course

a%lecial Simulation Software Server, Textbook, WEB Based
P

Rochester | nstitute of Technology

Microelectronic Engineering
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BRUCE SMITH - INVENTOR OF THE YEAR 2000

May 2001 #\

At a first-ever celebration of RIT inventors, professors Bruce Smith, Richard
Lane and Joseph Hornak (left to right) stand with President Albert Simone

holding patent plagues that bear drawings and descriptions of their inventions,
[
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DR. BRUCE SMITH - STARTSAMPHIBIAN SYSTEMSINC.

Rochester | nstitute of Technology

Microelectronic Engineering
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STEVE CARLSON - MICROE BS GRAD 1987, |

IMAGING SCIENCE MS GRAD 1990
Distinguished RIT alumni receivi

-
-1

&
g o . e, ‘ L

¥

. ! h P

Alumni-award winners, left to right, Donald Naylor, Philip Rosenziweig, Steven Carlson, Philip Jacob, David
/ \ Fay, Donald Lehmbeck and Michael Ramsaggr (absent: Daniel Carp, Mark Conboy)
| |

e e oo tor VP Technology, Photronics, Inc.
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NEWS AND PUBLICITY

Solid State Technology

December 1999

“There is a shortage of engineering
graduates, especially those from the

pioneering and renowned IC

manufacturing program at the
Rochester Institute of Technology”,
Stanley Wolf, author and professor

at UCLA.

Rochester | nstitute of Technology

INnDUSTRY INSIGHTS

Needed: Cohesive education
programs for IC manufacturing

Stanley Wolf

\ls15=20

chiool. (This rw

rice 1685, Latti
4 of the book

W
vell educated in 5

gramat IC manufacturers, aut of print. This MRy
ool exdition has just been ¥ all rmber of

e )
exeelle

textboeks, which constitute most of the
2000 mentioned above, have copyright,
dates cirea 1990, This ind -

: vt bookes up-bo-dake with 8
semiconductor manufacturing are d of 1€ mal

ered to university backstores each year i
and ~15% are retumed because they are
not purchased. e

nrollment in sach

Stanley Wolf © the author of the frres-
el Se0s SHcon Procostng B the VLS
Em snd owner of Latiics Press PO Box
352, Sunset Beach, G4 507

<
versity of ILI

Microelectronic Engineering

ph 714/240-5010,
E-mak stanwolEho

BB Sokd Siehe Techioky + December 1998+ wansoid-si
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SRC #1 RANKING

1991 Semiconductor Research Corp. survey results
published in Semiconductor International:

RIT isnumber 1 (tied with University of 1llinois) in
education of engineers for the semiconductor
Industry.

Ranked below RIT: Texas A&M, MIT, Purdue,
UC Berkeley, RPI, Arizona State,
Cornell, Murray State, Rice,
JasiEiEing Stanford, UT Austin

Rochester | nstitute of Technology

Microelectronic Engineering
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INCUBATOR - ADVANCED VISION
TECHNOLOGY INC.

—

Transparent
Si > Window

Seal/Plug

O T
i;/ < Vacuum Chamb Integratec_i P.hOSphOI'
< Control Gate> Field Emission
- Insulator -
L ow \oltage Phosphor Device
Substrate
Micro-encapsulated Chamber Color Chart of AVT Phoshors

© Dr. Lynn Fuller, Motorola Professor
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UE FACULTY

Lynn Fuller Bruce Smith Richard Lane

Bob Daly Mike Jackson Jim Scanlon

Joe Altman Renan Turkman Surg) Bhaskaran

Cem Karacal Philip Rack Pamela Obiomon

David Sumberg Bill Grande

Nassar Darweesh Santosh Kurinec

G

Karl Hirschman

Dale Ewbank
An Pham

Rochester | nstitute of Technology
Microelectronic Engineering

© Dr. Lynn Fuller, Motorola Professor

Rob Pearson ;
|=| Page 66




May 2001

UE FACULTY

Rochester | nstitute of Technol
Microelectronic Engineering

y

© Dr. Lynn Fuller, Motorola Professor

|=| Page 67




&

Rochester | nstitute of Technology
Microelectronic Engineering

© Dr. Lynn Fuller, Motorola Professor |=| Page 68




May 2001

—

VISITORS and GUESTS

lo
Microelectronic Engineering

: © Dr. Lynn Fuller, Motorola Professor H Page 69

_




May 2001

THE STUDENTS

=g

#!

éf;- "!:.-r

© Dr. Lynn Fuller, Motorola Professor

|=| Page 70 ’=/




May 2001

THE STUDENTS

( |

."-' JJ‘;. i

Rochester | nstitute of Technology &
Microelectronic Engineering

| © Dr. Lynn Fuller, Motorola Professor

|=| Page 71




May 2001

THE STUDENTS

5 I"'l.i.llll_'lql'. .:||;||:|.

l hEineeringe

Rochester | nstitute of Technology
Microelectronic Engineering

© Dr. Lynn Fuller, Motorola Professor

|=| Page 72




