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DR. LYNN FULLER, FACULTY IN EE

As EE faculty 1975-1980:
Taught first Device Physics Courses
Taught first IC Design Courses
Taught first IC Processing Labs
Introduced SPICE to RIT
Made RIT’s first transistors
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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 Manager 
Scott Blondell

1983  Hire Professor Turkman
1984  Start plans for new building
1985  Graduate first 5 students, Hire Professor Jackson
1986  Honorary PhD to Jack Kilby, Move into new building, 

Hire Professor Lane and Technician One
1987  ABET Accreditation of BS program, Graduate firs 5 year 

RIT Students, SRC Program for Micro Manufacturing 
Engineering Masters Degree, Hire Professor Kurinec

1988  Start student run factory, Graduate first Masters 
students, Hire Professor Smith and Technician Two 

HISTORY
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1989  Dedicate Perkin Elmer Laboratory for Electron Beam 
Lithography

1990  Imaging Science Ph.D. Program IBM CIM in Higher 
Education 

1991  Dedicate Excimer Laser Laboratory, Ranked 1st in SRC 
Survey

1992  10 Annual Conference, ABET Visit No. 2
1993  B.S. Program Curriculum Changes, Hire Professor 

Hirschman
1994  Dr. Lynn Fuller named Motorola Professor
1995  MSMME Program approved and started, First 

SEMATECH Research Contract
1996  Process first 6 inch wafers, Intel becomes affiliate member

HISTORY
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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 Lithography, Air Products and Photronics become 
Affiliates, Hire Professor William Grande, Dale Ewbank, Suraj
Bhaskaran.  Dr. Bruce Smith becomes the Intel Professor
2001  Dr. Santosh Kurinec becomes Department Head
2002  20th Year Celebration, Hire Professor Sean Rommel
2003  Start of Ph.D. Program in Microsystems Engineering
2004  Bruce Smith starts Amphibian Systems Inc.
2005  First Ph.D. Graduates in Microsystems Engineering
2006  Dr. Hirschman named Micron Professor
2007  25th Year

HISTORY
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EARLY IC LAYOUT AT RIT

Drawing of Layout

Rubylith for each Layer

Design Rule Check
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EARLY LITHOGRAPHY AT RIT

Hamilton Beech Blender
Modified for spin 
coating resist on wafers.  
Purée gives coating 
thickness of ~1 µm

Kasper contact aligner on 2x4 blocks.
Notice homemade reduction camera.
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OXIDE GROWTH AND DIFFUSION AT RIT

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

Gas flow and bubbler system
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FOUR POINT PROBE AT RIT

Rhos = π/ln2 x V / I = 4.532 V/I   ohms/sq 
,if S>xj

Use FORTRAN program on VAX
RUN USER:[MICROLIB.TOOLS]FOURPT

VI

S = probe spacing

xj = Diffusion Layer Thickness
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RIT’S FIRST ANGLE LAP AND STAIN XJ 
MEASUREMENT

Chris Knaus
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RIT’S FIRST METALLIZATION SYSTEM

Summer 1979
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FIRST RIT PMOS TRANSISTOR

2” n-type silicon
wafer

PMOS Transistors

Packaged Device
Aluminum wire bonds

2-17-81

Vt = 12 volts
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LOW FREQUENCY CV MEASUREMENTS

Homemade C-V
Measurement System 

R1=18 Mohm

R2=1 Kohm

R3=33 Kohm

Vout
-++

-
C

+

Vin

LM801 LM801

Vout = (C R1 R3 / R2) (dVin/dt)

-1 V/sec
Ramp
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RIT’S FIRST DIFFUSED RESISTORS

P-type diffused resistors in an n-type wafer.

Completed chip.

Maskmaking
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RIT’S FIRST SOLAR CELLS

Testing

Layout
Completed device.
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RIT’S FIRST GALLIUM PHOSPHIDE LED

GaP wafers with n-type 
epilayer, add gold metal, 
dice and wire bond to RIT 
thick film ceramic package.
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RIT FIRST TO OFFER MICRO MAJOR

Fall 1982
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RIT BISIM PROCESS SIMULATOR

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 equivalent to 
SUPREM being developed 
at Stanford University at 
the same time.
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RIT ICE LAYOUT EDITOR

Taylor Hogan created a “C”
program for layout of 
integrated circuits.  Output in 
Mann 2000 format for our 
optical pattern generator.
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RIT’S FIRST OPTICAL PATTERN GENERATOR

Mann 2000 PG

Reticle for Photorepeater

Ed Barry was the department 
technician for the 1st year of the 
program.
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RIT’S FIRST PHOTOREPEATER

Jim Kawski makes 1X 
Photomask using RIT’s 
photorepeater.  The 1X 
masks were emulsion on 
glass.
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RIT’S FIRST ALL PMOS OP AMP DESIGN

Jonathan Littlehale
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RIT’S FIRST LITHOGRAPHY COURSES

RIT was the only university to teach undergraduate lithography 
courses.  UC Berkeley taught some courses at the graduate level.
Even today few universities teach lithography courses.
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RIT’S FIRST DEVELOPMENT RATE MONITOR

Photoresist

Developer

Substrate

Detector X-Y Plotter

x-time

Laser

Ir

time

Xpr

1

Fiber Optic
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RIT’S FIRST GCA WAFER TRACK

Used for process development and characterization laboratory.

Scott Blondell
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RIT FOCUS AND EXPOSURE LAB
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AUTOMATIC OVERLAY LAB

GCA 6700 Overlay Setup 
Images
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FIRST END POINT DETECTION AT RIT

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

O2, 30 sccm, 50 watts, 300 mTorr

0.0       TIME (min)            8.0

Dick Lane
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RIT’S FIRST SEM
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FIRST E-BEAM LITHOGRAPHY AT RIT

Using a SEM we obtained thickness log dose curves.
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FIRST RIT IC PROCESSING SHORTCOURSE

Students in first RIT IC processing 
short course.  1000’s of students 
have taken our short courses over 
the years.
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FIRST SPUTTERING AT RIT

Juan Becerra sputtering in Balzars sputter tool.
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RIT’S FIRST THICKNESS MEASUREMENT

Interference microscopy for thickness measurement of opaque films.
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FIRST ELECTROMIGRATION STUDY RIT
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FIRST METAL GATE CMOS

Jim Pollard builds first metal
Gate CMOS, 1987
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FIRST $50,000 OF MOTOROLA’S $2,000,000

$50,000

Dick Kenyon
Roger Hewett
Lynn Fuller
Fred Tucker
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THE NEW BUILDING

The department faculty and staff.
Dr. Turkman, Lynn and Sara missing.

Affiliate representatives
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RIT’S FIRST ION IMPLANTER

Varian 400 ion implanter.

Lynn Fuller
Scott Blondell
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RIT’S FIRST LPCVD POLY AND NITRIDE
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RIT’S FIRST POLY AND NITRIDE ETCH TOOL

Dick Lane
Tom Grimsley
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RIT’S MESA WIPTRACKING SYSTEM

0
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6000

0 5 0

0
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2

2.5

FIELD KOOI WET PAD GATE

Dec-94
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5000 A Oxide
Control Chart

3xCpk

MESA Software
AS/400 Hardware
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RIT’S FIRST NMOS INVERTER
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RIT’S FIRST CMOS PROCESS

NINE PHOTO LEVELS

LVL 1 - WELL

LVL 9 - METALLVL 4 - NMOS VT

LVL 7 - N+ D/SLVL 2 - ACTIVE

LVL 6 - P+ D/S

LVL 3 - FIELD VT LVL 8 - CC

LVL 5 - POLY

POLY

METAL
WELL

P SELECT

CC

ACTIVE

CROSSECTION

SIX LAYOUT LEVELS

NMOSFET
PMOSFET

p-well

p+ p+p+ n+n+ n+

p-well 4e12, 50 keV, B11, 1123 C, 20 hr

10,000Å Field Ox

3000Å CVD Ox
0.75 µm Aluminum 

p+ D/S  2e15, 150 KeV
BF2 thru gate oxiden+ D/S 4e15, 100KeV

P31 thru gate Oxide
Vt adj nmos 1.2e12, 60 KeV
B11, 1000Å Kooi Vt adj pmos 1e11, 60 keV

Blanket, 1000Å Kooi

field Vt adj 8e13
B11, 100KeV Bare

6000Å n+ Poly

n-type substrate 10 ohm-cm (100)

Vin Vout

+V

PLAY NEXTBACK
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RIT’S FIRST ANALOG PARAMETRIC TESTER

Rob Pearson
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RIT’S FIRST DIGITAL TEST SYSTEM

Suphong Yunrudee
Joanna Kiljan
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MEBES MASKMAKING 1990
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RIT’S FIRST CID IMAGER CHIP

8 x 8

54 x 40

128 x 128

PMOS on n-type epitaxial substrate 
6 micron gate, 4 micron contact cut
Double poly-silicon, one metal level
15 V process, 50 nm gate oxide

8 Photo levels
Active
Poly-1
Poly-2
p+ D/S Implant
n+ Substrate Contact
Pinning Implant
Contact Cut
Metal

800

10,000

100,000

Made at RIT MicroE

Made at RIT MicroE

Made at External Foundry

Made at External Foundry

Made at External Foundry

Made at External Foundry

George Lungu
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1996 RIT’S FIRST 6” WAFERS

Karl Hirschman and 
his EMCR 350 Class
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FIRST EXCIMER LASER LITHOGRAPHY

Laser light plus optics on a 
bench.

Bruce Smith
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RIT EARLY MEMS DEVICE

Dick Lane
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OTHER RIT MEMS DEVICE

n-type

Risa Robinson
An Pham
Lynn Fuller



© Dr. Lynn Fuller, Motorola Professor

May 2001

Page 52

Rochester Institute of Technology
Microelectronic Engineering

RIT’S FIRST RTP TOOL
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RIT’S FIRST CMP TOOLS

Westech/Speedfam CMP Tool
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RIT’S ADVANCED LITHOGRAPHY TOOLS
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RIT’S ADVANCED ETCH TOOL & CD SEM

Quad Plasma Etch Tool
Hitachi 6780 CD SEM
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RIT’S ADVANCED CMOS PROCESSES

N-wellP-well

0.75 µm Aluminum
N+ Poly

Channel Stop

P+ D/SN+ D/S
LDD

LDD n+ well
contactp+ well

contact

P+ Poly

0.5 µm Poly Gate Length CMOS
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RIT’S 1ST, 2ND &  3rd ABET ACCREDITATION



© Dr. Lynn Fuller, Motorola Professor

May 2001

Page 58

Rochester Institute of Technology
Microelectronic Engineering

MASTERS DEGREES OFFERED IN µE

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

Video Tapes for Each Module,  ~30/course
Paper Copies of Each Module Presentation ~1000 pages/course
Special Simulation Software Server, Textbook, WEB Based 
Help
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BRUCE SMITH - INVENTOR OF THE YEAR 2000
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DR. BRUCE SMITH – STARTS AMPHIBIAN SYSTEMS INC.
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STEVE CARLSON – MICROE BS GRAD 1987, 
IMAGING SCIENCE MS GRAD 1990

Senior 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.
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SRC #1 RANKING

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

RIT is number 1 (tied with University of Illinois) 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,
Stanford, UT Austin 
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INCUBATOR - ADVANCED VISION 
TECHNOLOGY INC.

Substrate

Insulator

Vacuum Chamber

Transparent
Si
O

2 Window

Emitter
Control Gate

Low Voltage Phosphor

Seal/Plug
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Color Chart of AVT PhoshorsMicro-encapsulated Chamber
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µE FACULTY

Lynn Fuller
Bob Daly
Joe Altman
Cem Karacal
David Sumberg
Nassar Darweesh
Karl Hirschman

Bruce Smith
Mike Jackson
Renan Turkman
Philip Rack
Bill Grande
Santosh Kurinec
Dale Ewbank
An Pham

Richard Lane
Jim Scanlon
Suraj Bhaskaran
Pamela Obiomon

Rob Pearson
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µE FACULTY
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µE STAFF
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VISITORS and GUESTS



© Dr. Lynn Fuller, Motorola Professor

May 2001

Page 70

Rochester Institute of Technology
Microelectronic Engineering

THE STUDENTS
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THE STUDENTS
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THE STUDENTS


