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The first

ever
university
Microlab
was built
at UCB in
1962
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1962-1964

First Silicon
Integrated Circuit
Made ol UC Berkeley
D. Hodges, Prol. Pedeson 1962

Bifet Counting Bistable Circuil D. Hodges, Prof. Pederson 1964




(SAW

Ultrasonic Flexural
Plate-Wave Oscillator Sensor
S.W. Wenzel, Prof. White 1988

Lamb-wave delay line sensor mounted in testing package, The bright arca
in center 45 o 3mun % 8rum composite membrane of ZnO(0.7 pun -thick) and
SEUNL2.0pm ) on which Lamb waves propagate,

periments, we use a teflon cap (white picce
on top) o create a small ed cavity, through which we flow g3 via
nozzles in the base. Electrical cables connect the device to an extemal
k amplifier, w make an ultrasonic oscillater operating at a few MHz,

and monitoring equipment.




Piczoelectric Field :Cl
Transistor Strain Transducers
J. C igan, Prof. Muller 1969

Completed Set of Three CdS THFT's A Te PZT-5A Device in Strain Apparatus
ona | X 3 inch slide

{1 1DMC I'he top view of a PI-DMOS Transducer
Lo 4 MOS

and 1DT Pan

Piezocelectric Diffused
MOS Strain Transducer
K.W.Ych, Prof. Muller 1976

‘ DT P 1-DMOS = e
d - W A
Source

1C-Compatible
Piezoelectric Accelerometer
G L. Halac, Prof. Muller 1982
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Bi-Polar Integrated Circuit Voltage Controlled Oscillator Voltage Controlled Oscillator
G. Rigby, Prof. Pederson 1965 W. Howard, Prof. Pederson 1966 W. Howard, Prof. Pederson 1967

Drift/Offset Compensated Amplifier
Drift Compensated G.L. Baldwin, Prof. Pederson 1969
Balanced Analog Multiplier
G.L. Baldwin, Prof. Pederson 1949

Low Volitage
Micro-Power Amplifier DC Coupled Broadband Temperature-Sensitive
(Hearing Aid Amplifier) Differential Amplifier Frequency-Selective Amplifier
|. Getreu, Prof. Pederson 1970 B. Wooley, Prof. Pederson 1970 B. McCallg, Prof. Pederson 1971

1965-1972

Low-Distortion Wide-Band
Variable-Gain Amplifier
W. Sansen, Prof Meyer 1972




A/D Converter

High Speed Change
Redistribution MOS
J. McCreary, Prof. Gray - 1974




N-Channel
Aluminum Gate
D/A Converter
R.E. Suarez, Prof. Gray 1974
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Extract Al-Gate MOS
Image Contour Extractor Operational Amplifier

P. Suciu, Prof. Hodges 1975 J.P. Tsividis, Prof. Gray 1975

PABX Line-Finder Circuit
R.E. Suarez, Prof. Gray 1976

Charge-Transfer Multiplying D/A Converter First CMOS and
J.F. Albarran, Prof. Hodges 1976 First lon-Implanted Circuit
Made In the Microlab

W. Black, R. McCharles, Prof, Hodges 1974
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NMOS Third-Order Switched-Capacitor Precision Elliptic Low-Pass Filter
D.J. Alistot, Prof. Gray 1977

BIFET Continuous-Time
Monolithic Filter
K. Tan, Prof. Gray 1977

High Voltage
Analog-Compatible
I’L Devices
1. Wel, D.J. Alistol, Prof. Gray 1977

2 MOS Analog Sampled
Data Recursive Filters

B.J. Hosticka, Prof. Gray 1977

R0 0 AR

C C D Convolver High-Frequency Low-Distortion
Meonolithic Wideband Amplifier
R. Fellman, Prof. Brodersen 1977 K. Chan, Prof. Meyer 1977
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NMOS 5t Order Switched-

Capacitor Ladder Filter

D. J. Alstott, Prof. Gray - 1977
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O. Agazzi, Prof. Hodges - 1981
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- 1982

Hodges

H. S. Lee, Prof.
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NMOS Segmented Video D/A Converter

Shen, Prof. Hodges - 1983

IvVian
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T. Choi, R. Kaneshiro, Profs. Gray & Pederson - 1983

256 KHz Bandpass Switched Capacitor Filter
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CMOS 12-Bit A/D Algorithmic Converter
P.W. Li, Prof. Gray - 1983
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First CMOS Test Chip Fabricated in the New
Microlab by Students of the EE 290 Class
Profs. Neureuther & Oldham, 1983-84



P-CHANNEL ‘B eOT?

DEPLETION-MODE PI-FET I_nt«,gmtcd

MOSFET Accelerometer Structure
) P. Chen, Prof. Muller 1983

DIFFUSED P-WELL
[RESISTOR

\ ZnO PYROELECTRIC
COMPENSATION

Integrated Organic Vapor Sensor
¢, Prof. Muller 1984




First NMOS Test Chip, Including a 512x8 Bit RAM, Made in the New Microlab
P. W. Li, P. Ruetz, Profs. Brodersen & Gray - 1984




Superconductlng Two Bit GrCode to Natural Binary Decoder,
Lead-Alloy Process
J. Spargo, Prof. Van Duzer - 1984




Superconducting Four-Bit A/D Converter Using Lead-Alloy Process
H. Ko, V. Nandakumar, D. Petersen, Prof. Van Duzer - 1984



Symbolic Processing Using Riscs:

Hi-Performance Workstation For CAD &
Expert System Development

e Pipelined Processor Architecture
e On-Chip Instruction & Data Cache
e Multiprocessor Support

e 1.2-2.0 pm CMOS Technology

Architects and Circuit Designers
Plan Your Courses Now!

EECS 241
CS 250

FOR MORE INFORMATION , CONTACT :

Prof. David Hodges Prof. Randy Katz Prof. David Patterson
401-A Cory 523 Evans 527 Evans

2— 3948 2—-8778 2—-6587

SPRING 1985 CS 254

FALL 1984 {
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Pipeline 9-Bit CMOS A/D Converter
S. H. Lewis, Prof. Gray - 1986




Wide Band, Low
Noise, Matched
Impedance Amplifier
INn Submicron NMOS
Technology

K.Y. Toh,
Prof. Meyer - 1986
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Piped A/D designed by L.C. Yiu

L

Made in the Microlab
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Poly-Silicon Bridge

Sensc
Muller 1985

F'op view photograph of IC Processed Piezoeleetric Microphone

taken with back-side illumination. Eun Sok Kim 1986

[C Processed
Piezoelectric Microphone
E.S. Kim, Prof. Muller 1986




A Multi-Functional Sensor Chip Utilizing Surface Micromachining
and CMOS Electronics, D. Polla and K. Voros
U.C.B. Microfabrication Facility 1987

SAW Chemical Diagnostic 64-element
Vapor Sensors Capacitors IR Detector

Diagnostic CMOS
Amplifiers

Chemical
Reaction Sensors

Diagnostic ZnO
Pressure Sensors

Integrated Microstructures: Infrared
Detectors, Accelerometers, Tactile Force
Sensors, and Chemical Reaclion Sensors

ACCELEROMETERS

SURFACE-ACQUSTIC
WAVE CHEMICAL
VAPOR SENSORS

INTEGRATED ek | f ) .
! 64-ELEMENT

ANEMOMETER ] :
b | HIRESE ' TACTILE SENSOR
ol ARRAY

DIAGNOSTIC
STRUCTURES

CHARGE~COUPLED
DEVICE IMAGE

DISCRETE
Y RaDIATon C | e |
INTEGRATED
DETECTORS 2]
AND HEAT OF : [l oS3 55 GAS SENSOR
REACTION SENSOR
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CMOS
250 Mb/s

IICrosspoint

Switch

H. J. Shin,
Prof. Hodges
1987




Superconductive
Picosecond Pulse

Sampler, Lead-

Alloy Process

D. Peterson,
Prof. Van Duzer - 1988




Superconduig Three-Bit A/D Converter Using
Lead-Alloy Process

D. Petersen, Prof. Van Duzer - 1988



Siemens Star (Experimental Results)

Optical Lithography
Simulation & Its
Application to
Stepper
Characterization

Exposure Target
Experiment

K.H. Toh,
Prof. Neureuther -
1988




Focus Targets (Experlmental Results)

Optical Lithography
Simulation & Its
Application to
Stepper
Characterization

Focus Target
Experiment

K.H. Toh,
Prof. Neureuther -
1988
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;EE_CONT N12

SIMPL - DIX LayOUt [ via N13
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A.S. Wong,
Prof. Neureuther - 1988
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CMOS Test Chip for Automatic Data Extraction for Process Modeling
P.M. Kruger, Prof. Hodges - 1988
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High-Energy Radiation Detector with Charge-Sensitive
Preamplifier Implemented on the Same Substrate

Steve Holland (LBL) - 1989
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Prof. Muller - 1990

g

955?; GO

B

7

|

|

fl
2

[i Ry

|
L
B

I =
e :

:__ﬁ]r
} A

e

C. Mastrangelo

-

o

Thermal Absolute Pressure Gauge with On-Chip Signal Processor




Weijie Yun, Profs. Howe & Gray - 1991
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SQUID Magnetometer
Fabricated from the
High T,

Superconductor

YBa,Cu;0-, by Laser

Deposition

J.J. Kingston, F.C. Wellstood,
R.F. Kromann, Prof. John Clarke
1991




Integrated CMOS Micromechanical Resonator Oscillator

Clarke Nguyen, Prof. Roger Howe - 1993



Thom A0 Y

Chip Layout of a New Set of Electrical Test Structures
Designed for Autoprobe Measurement

David Rodriguez - 1994



MOLDED POLYSILICON THERMALLY ACTUATED TWEEZERS WITH INTEGRATED CONDUCTING,
SEMICONDUCTINGS, AND NON-CONDUCTING BEAMS Chris Keller 'Roger Howe
80 nm tall beams with electroless nickel, doped polysilicon, or undeoped polysilicon composition




Device Structure

Horizontal Double Gate Vertical Double Gate (FinFET)




TEM Profile of Si-Fins

L . CR -
| Mrw ed gate




|-V Characteristics (L ,=6onm, w,,=40nm, T,,=2.5nm)
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Drive Current vs. Extension Length
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BT = igb0ey  Due T3 Apr 2000
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Gap, S, [nm] — e

« Smaller gap shows higher drive current.




SEM for L,=15nm and W =10nm

i"\Vﬁn=10nln
e <

L. =20nm

* The smallest MOSFET all over the world!




|-V Characteristics (L =15nm, w,,=10nm, T,.=2.1nm)
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MOCVD Lab Opening
November 11, 1997




