
Archive of available SF Bay Area GRID Magazines is at this location:  
https://ethw.org/IEEE_San_Francisco_Bay_Area_Council_History  

 

At time of scanning, the bound volumes are held by Paul Wesling.        April, 2025        Contact p.wesling@ieee.org 

 EDITOR’S PROFILE of this issue 
from a historical perspective …  

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
April, 1970:  
Cover: Shown is the antenna on the Skynet spacecraft for defense 

communications, subject of a meeting on April 15th.  More on page 
8. 

 





PAN AMERICAN'S 747
It was not the best flying weather

when PAN AM's 747 took off on its
maiden flight from Everett, Washington.
The sky was heavily overcast, the wind
blustery.

As the huge airplane soared skywards
with Jack Waddell, Boeing’s Test Pilot,
at the controls, a smaller watchdog jet
paced it. The other pilot found the go­
ing rough.

'‘How’s the big bird handling in this
heavy turbulence?” he radioed Waddell.
"What turbulence?” came back the la­
conic reply.

PAN AM’s 747 is the most stable
aircraft ever to go into public service. Its
combination of sheer weight, size and
power help it weather many of the
storms that plague lesser planes and of­
ten cause bumpy rides.

It is also one of the quietest to ride
in. So quiet, in fact, that a senior PAN
AM official riding as one of its first
passengers commented that the patter
of rain on the windows could be heard
while in flight.

The 747 represents evolution in
man’s saga of flight - a logical progres­
sion beyond the 707 and 727. It has
adapted all of the better features of
today’s jets, and introduced many inno­
vations of its own.

Capt. Johnnie Warren

East Bay
Subsection

Feature

Captain Johnnie Warren, of PAN AM,
will speak to the East Bay Subsection
about the 747 at a dinner meeting at the
Hilton Inn, San Francisco International
Airport on April 27. Following the
meeting, the group will tour the PAN
AM facilities adjacent to the Inn. The
tour will include such items as: Training
Building, Flight Simulators, Emergency
equipment training (mockup of plane
wing over pool of water), possibly train­
ing movies such as Hong Kong landing
strip, jet pilot movie, 747 movie, groom­
ing room, etc. In addition, the visit will
include the Maintenance Hangar Shops
and a walk through the plane, if one is
available.

Captain Johnnie Warren joined Pan
American in November 1941, shortly
after graduating from the U.S. Army Air
Corps. He flew for PAA in Africa until
called back on active duty with the
Africa Middle East Wing of the Air
Transport Command. During this period
of active duty he was a check pilot and
earned the Distinguished Flying Cross.
Captain Warren returned to PAN AM in
1945 and has been based in San Fran­
cisco since December of that year. He
has served as an instructor, line pilot
and check pilot during this time. Reser­
vations. See calendar.



The girls are in the forefront — serving you.
Neely Service Technicians, the most successful in the industry, are preceded by girls dedicated
to serving customers and serving them well. The girls initiate paperwork on an instrument the
moment it comes through one of our Service Department doors, schedule it into service, and then
follow it all the way through to the shipping dock.

Dedicated girls are only part of
the story behind Neely’s Service
Department success. The rest of the —
story is local service through 12 of­
fices, located strategically through­
out the West, and carefully se­
lected, intelligent, well trained
service technicians that staff these
facilities. There are many types of
service expertese in a successful
service operation. Neely has them
all. Including the girls who are ex­
perts in service to customers.

HEWLETT M PACKARD

NEELY SALES REGION



The cover pictures the Mechanically-
Despun Communications Antenna on
the Skynet Spacecraft. Mr. Walt Gregor-
wich of Philco Ford Western Develop­
ment Laboratories will describe the elec­
trical and mechanical characteristics of
this antenna at the April 15 Antennas
and Propagation Chapter Meeting.

volume 16
number 8

AEROSPACE &
ELECTRONIC
SYSTEMS
APR. 16

meeting
Stoiy on
page 5

PROGRESS IN AIRBORNE COLLISION AVOID­
ANCE SYSTEMS. Paul G. Stoltz, Senior Operations
Analyst, SRI, Menlo Park.

APR. 16, Thursday, 8:00 PM, Philco-Ford Bldg. 56. Room 221, 3939 Fabian Way, Palo
Alto. Cocktails: 6:00 PM; dinner 6:30 PM, Rick's Swiss Chalet, 4085 El Camino Way,
Palo Alto. Reservations: R. Winslow or P. Hoppe, 326-4350 ext. 6143 by Apr. 15th.

ANTENNAS &
PROPAGATION
APR. 15

Story on I THE SKYNET MECHANICALLY-DESPUN COM-
8 MUNICATIONS ANTENNA. Walter S. Gregorwich.

Project Engineer, Philco-Ford, Palo Alto.

APR. 15, Wednesday, 8:00 PM, Philco-Ford Bldg. 56, Auditorium, 3825 Fabian Way,
Palo Alto. Dinner: 6:15 PM, Rick's Swiss Chalet, 4085 El Camino Way, Palo Alto. No
reservations.

CIRCUIT
THEORY
APR. 22

Story on
page 9

DESIGN & APPLICATION OF INSTRUMENTA­
TION-GRADE MONOLITHIC OPERATIONAL AM­
PLIFIERS. George Erdi, Project Manager; Jerry Col-
lings, Manager, Product Planning & Applications: Pre­
cision Monolithics, Inc., Santa Clara.

APR. 22, Wednesday, 8:00 PM, 134 McCullough Bldg., Stanford University. Dinner:
6 00 PM, Red Cottage, 1706 El Camino Real, Menlo Park. Reservations: Section office:
327-6622 by noon, Apr. 22nd.

A PROCESSO R FOR CHARACTER RECOGNITION
RESEARCH. 6r. Roy J. Zingg, Associate Professor,
Electrical Engineering and Computer Sciences, Iowa
State Universiv/.

APR. 28, Tuesday, 8:00 PM, Skilling Auditorium, Stanford (next to McCullough Bldg.).
Dinner 6:15 PM, Rick's Swiss Chalet, 4085 E! Camino Way, Palo Alto. Reservations:
Mary McGlone, 321-3300, ext. 270 by Apr. 23rd.

COMPUTER Story onj
APR. 28 page 10

EAST BAY
SUBSECTION
APR. 27
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APR. 27, Monday, 6:30 PM, Hilton Inn, San Francisco International Airport, starting
with dinner. Reservations: Livermore: Ginny Mayer, 447-1100, ext. 7671; Oakland:
Florence Wanser, 835-8500, ext. 53; San Francisco: Mary Vilter, 399-4974 by Apr.
23rd.

PICTUREPHONE will be discussed by Paul D. Fry.
District Plant Manager, Pacific Telephone, and a tour
of the Foothill Electronics Museum of the Perham
Foundation.

APR. 25, Saturday, 10:00 AM, Foothill Electronics Museum at Foothill College, El
Monte Road and Hiway 280. (See story for directions). Coffee and refreshments will be
served before the meeting.

EDUCATION I Story on
APR. 25 PaBe8

ELECTROMAGNETIC |storyon
COMPATIBILITY page 10
APR. 20

MEANINGFUL EMC MEASUREMENTS IN SHIELD­
ED ENCLOSURES. Horacio A. Mendez, IBM Corp.,
San Jose.

APR. 20, Monday, 8:00 PM, Hewlett-Packard Auditorium, 5301 Stevens Creek Blvd.,
Santa Clara. Dinner: 6:00 PM, Custom House, 20060 Stevens Creek Blvd., Cupertino.
Reservations: Paul Gagner, 969-1050 by Apr. 20th.

ELECTRON
DEVICES
APR. 23

Story on
page 11

THE CHANGING ROLE OF ELECTRON BEAMS IN
ELECTRON DEVICES. Prof. Thomas Everhart, EE
Dept. UC Berkeley. LADIES INVITED.

APR. 23, Thursday, 8:30 PM.Cocktails 6:00 PM, dinner 7:30 PM. Call the Section office
— 327-6622 — for reservations and location of dinner and meeting.

Subscriptions:
$4.00 (members); $6.00 (others);

overseas, $7.00 per annum

Art & Production
O'Neal Advertising

Printed by
Metropolitan Printing Co., Portland, Oregon

COMMUNICATIONS. Dr. Witold Krassowski, Univer­
sity of Santa Clara. WIVES' NIGHT.

APR. 8

bNGINbbKINU
MANAGEMENT

Story on
page 8

APR. 8, Wednesday, 8:00 PM, Dinner: 6:00 PM, $4.50 incl. tax & tip - Roast Beef or
Seafood. Kozy Grotto, 210 Hope St., Mt. View (opposite Post Office) Reservations:
Kozy Grotto, 961-3500 by noon Apr. 8th.
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calendar
engineering in problems in biomedical engineering for
MUEDICINE & A TEACHING HOSPITAL. Emil Barish, Mechanical
BlilOLOGY Engineer and Director, Research & Development Lab,
A-aPR. 21 UC at San Francisco (UC Medical Center).
A*PR. 21. Tuesday, 8:00 PM, Madrone Room, Guy S. Millberry Union, Masonic &
Paarnassus Sts., San Francisco. Dinner: 6:00 PM, El Portal Restaurant, Fulton & 8th Ave.
S-.F. Reservations: E. R. Lewis, 642-3338 by 5 PM, Apr. 20th.

gsolden gate
SI.UBSECTION
AAPR. 22

storyonI FIELD TRIP: CITY OF SAN FRANCISCO'S NEW
page 4 F IV E-Ml LLION-DOLLAR AUTOMATED GRAIN

HANDLING & STORAGE FACILITY. Dan Gillham,
Chief Electrical Engineer, Homan & Lawrence.

AAPR. 22, Wednesday, 6:00 PM, Islais Creek Grain Terminal, Pier 90 off 3rd St., San
F rancisco. Dinner: 7:00 PM, Costra Bravo Restaurant at Bayside Motel, Intersection of
3ilrd St., & Bayshore Blvd. For reservations and assistance with transportation, call Artwel
Electric, 467-1880 by Apr. 21st.

INDUSTRY &
GGENERAL
AAPP LI CATIONS
AAPR. 9

Story on
page 9

APPLICATION OF LARGE ELECTRIC DRIVES
FOR GRINDING MILLS. Walter H. Schwedes, Man­
ager, Mining Industry Engineering, General Electric
Co., Schenectady, N.Y.

AAPR. 9, Thursday, 8:15 PM, Engineers Club of San Francisco, 160 Sansome St., S.F.
Mo-host cocktails 6:30 PM; dinner 7:00 PM, $5.00 incl. tax & tip. Reservations: H. B.
TThysell, 557-2025 by Apr. 8th.

INFORMATION LOGICAL ANALYSIS OF PICTURES OF POLY-
TTHEORY | H | HEDRA. Prof. David A. Huffman, UC, Santa Cruz.
AAPR. 16
AAPR. 16, Thursday, 8:30 PM, Stanford Research Institute, Bldg. 1, 333 Ravenswood
AAve.. Menlo Park. Dinner: 6:15 PM, Ming's of Palo Alto, 1700 Embarcadero Rd., E. Palo
AAlto. Reservations: Mrs. Toshi Furukawa, 326-4350, ext. 6162 by Apr. 15th.

PPARTS, MICROELECTRONICS COURSE. Second series of 6
NMATERIALS [ page 12 sessions, beginning April 21 through May 26 (Tues-
S& PACKAGING days). Course Director: Dr. William Cox, Director Ap-
AAPR. 12 plications Lab. of Hugle Industries, Sunnyvale.
AAPR. 21, Tuesday, 7:30 PM, Varian Associates Research Lecture Hall, Bldg. 7, 611
HHansen Way, Palo Alto. Registration: See application with story.

RPOWER
AAPR. 14

Story on
page 10

AEP's 765-kv TRANSMISSION SYSTEM. Howard C.
Barnes, Ass't. V.P.-Engineering, American Electric
Power Service Corp., NYC.

AAPR. 14, Tuesday, 7:30 PM, Engineers Club of San Francisco, 160 Sansome St., S.F.
OCocktails: 5:30-6:30; dinner 6:30 PM. Reservations: 42T3184 by Apr. 13th.

IRELIABILITY i$t i INTEGRATED CIRCUIT SCREENING TESTS AND
aAPR.9 page8 IMPLICATIONS OF SPEC MIL-M-38510. C. Gray,

Director of Reliability and Quality, Fairchild Semicon­
ductor.

*APR. 9, Thursday, 8:00 PM, Brave Bull, Mathilda Ave. at Central Expressway, Sunny-
wale. Dinner: 7:00 PM, same location. Reservations for either: Gil Bowers, 962-4111 or
I Lew Finch, 743-1577 by Apr. 8th.

!SANTA CLARA SPRING AFTERNOON IN MONTEREY - Annual
'VALLEY SUBSECTION/ joint meeting with U.S. Naval Postgraduate School

USNPGS STUDENT Student Branch. See March Grid.
BRANCH
APR. 11
APR. 11, Saturday afternoon. Luncheon at Officers' Club, USNPGS, Monterey at 12
noon — $2.10 per person, followed by tours of the school with demonstrations and
visitor participation. Cocktail hour 4:00 to 5:00 PM. Reservations: Monterey: LCDR R.
R. Owens, (408) 646-2231 or San Jose, Mrs. Pat Fregosa, (408) 291-4434 before 4:15
PM Apr. 8th.

VEHICULAR RECEIVERS - EIA TEST PROCEDURES - PRAC-
TECHNOLOGY TICAL APPROACH TO DESENSITIZATION & IN-
APR. 20 TERMODULATION. Roy Lockhart. Mgr., Systems

Engineering, Motorola Co. and Wrex Beaman, District
Representative, General Electric Co.

APR. 20, Monday, 8:00 PM, Lyon's Restaurant, El Camino & Murchison (Millbrae Ave.)
Millbrae. Dinner: 7:00 PM, same location. Reservations: Al Isberg or W. H. Nye,
328-1200 by Apr. 17th.

RJP...
... offering a personnel consulting
service dedicated towards augment­
ing the success of young, techni­
cally oriented San Francisco Penin­
sula growth firms.

Executive Search
Identifying technical, managerial
and executive talent. Many ground
floor opportunities offering stock
options and a chance to contribute
to state-of-the-art development.

Search West
A service of RJP providing a com­
munication program to keep profes­
sional talent apprised of opportuni­
ties with Bay area clients. Our
monthly bulletin is sent free upon
request.

Enhance your career and financial
objectives. Confide your interests.
We are employer retained.

RJP& Associates
505 W. Olive, Suite 165
Sunnyvale, Calif. 94086
(408) 739-0700
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THE

Chairman's
Message

John B. Damonte

“Launching the Spectacular 70’s" is the theme of the 1970
IEEE International Convention in New York. Fifty-five
technical sessions will attempt to project the technological
trends of the 70's. The variety of topics is staggering!
Consider, for example: Frontiers in Power Engineering,
Electrography, Optoelectronics, Microwave Integrated Cir­
cuits, Holography, Environmental Pollution, Satellite Com­
munication Electronics in Education,and Electro-Acousto-
Magneto-Elasto Interactions! It seems doubtful that today
an electrical engineer could function as the “general practi­
tioner" of days gone by. One of the main functions of the
Convention is to give us an opportunity to learn a little
something about those fields in which we may have an
interest but no experience. I hope that all of you will take
advantage of this opportunity either by attending the Con­
vention - or by reading the Digest and papers that result
from it.

The last twelve months have seen a sharp increase in the
number of layoffs among the aerospace and electronics
organizations in our area. This is due primarily to a reshuf­
fling of National priorities which has caused a stretchout of
existing programs and either the cancellation or a delay in
the start of new programs. The worst is probably yet to
come. Although many of us have experienced these
“cycles" before, it is, nonetheless, traumatic when we are
the one who is “laid off.” We then face the task of looking
for a new position in an environment of recession. It’s at a
time like this that we would appreciate a friendly tip as to
where we might find a suitable position. One of our EX-
COM Directors, Jerry Schloss, recently experienced the
agonies of looking for a new job and he is now in the
process of studying ways and means by which your IEEE
Section Office can help you relocate should conditions
require it. If you have any suggestions or recommendations,
please jot them down and send them to Jerry in care of the
Section Office.

Finally, I wish to call your attention to the announcement
for the Annual Section Meeting. This dinner-dance honors
our newly-elected Fellows and Officers. It is designed for a
minimum of business and a maximum of fun. IEEE mem­
bers and their guests are cordially invited to attend. The
pasta and the garlic French bread are a concession to your
Chairman who is of Italia.i parentage. Form a party and
plan to attend. I am sure you will enjoy it.

John B. Damonte, Chairman
IEEE San Francisco Section

Automated Grain Terminal Field Trip
A field trip to San Francisco’s new

five-million-dollar automated grain ter­
minal is scheduled for April 22, begin­
ning at 6:00 PM at the Islais Creek
Grain Terminal, Pier 90; Arthur St. off
3rd St. A 7:00 dinner at the nearby
Costra Bravo Restaurant will follow the
field trip, which is being arranged by the
Golden Gate Subsection.

Dan Gill ham
The new grain terminal is expected to

make the Port of San Francisco one of
the most efficient grain terminals in the
world. The completely automated grain
terminal will be capable of unloading
50,000 bushels of grain per hour with
automated blending, mixing, grading,
cleaning, fumigating and aerating of the
grain under solid-state logic control.

The facility receives power at 12 KV
and has a large 480-volt motorized load.
4 — GRID

Islais Creek Grain Terminal, San Francisco

Therefore, there are examples of all
phases of modern electrical substations,
control centers and associated equip­
ment as well as the solid-state control
and control console display.

The field trip will be under the direc­
tion of Dan Gillham and assisted by
members of the port authority technical
staff and the installing electrical con­
tractor.

Following the field trip the dinner
meeting will feature a discussion of the
project by Dan Gillham, chief electrical
engineer of Homan & Lawrence, the in­

stalling engineering contractor building
the facility.

Dan Gillham is a member of IEEE,
registered EE, and has been with Homan
& Lawrence 8 years. After graduation
from Stanford he worked for a major
electrical equipment manufacturer and a
consulting engineering firm before tak­
ing his present employment.

Please call Artwel Electric 467-1880
for reservations and assistance with
transportation. Reservations by April
20th please.

APRIL 1970



'Electrical Safety*
The Industrial and Commercial Power

Systems Committee will hold its 1970
Jcoint Technical Conference with the
EUectric Space Heating and Air Condi­
tioning Committee at the Jack Tar
BUotel in San Francisco, May 4-7, spon­
sored by the Industry & General Appli­
cations Group of the IEEE and the San
Ffrancisco Section.

The theme, “Electrical Safety,” will
bee highlighted with papers on 1) “Inter-
prretation of the New ANSI Standard for
Cfircuit Breaker Applications,” 2) “Cri­
teria for Rating and Application of
Transfer Switches,” 3) “Elements of the
Design of Industrial Plant Power sys-
te;?ms.” A panel discussion by Safety
Ccode experts on “Essential Safety Con­
siderations for the Design of Industrial
Pliant Power Systems” will bring the
thoughts presented by these papers into
clelear focus. The I&CPS Sessions will al-
soo contain papers on 1) “A 69KV In-
plilant Distribution System,” 2) “Relia-
bilility and Availability Companion of
Coommon Low Vo1 rage Power Distribu­
tion Systems,” 3) ‘ Taking Advantage of

Conference Theme
Low Voltage Fuse Capabilities,” 4) “In­
strument Transformers.” A panel discus­
sion on “Computers and Digital Control
Systems vs. Normal, Noisy Power Sys­
tems” will bring out the thinking of the
experts on this timely question.

The Electrical Space Heating and Air
Conditioning Committee Session will
shed new light on the ever-increasing
role electricity is playing in environment
control. Papers will be presented cover­
ing 1) “The Electrical Engineer’s Role in
Space Conditioning,” 2) “The Econom­
ics of Electrical Heat Applied to a Mul­
tiple Building University Complex,” 3)
Estimating Electrical Heating Loads
from Customer Use,” 4) “Economic An­
alysis of Building Energy Estimating,”
5) “Comfort Control for Central Electri­
cal Heating Systems,” 6) “Slab System
Constructive Technique.”

Added features will be a tour to inter­
esting electrical installations, a field trip
to the United Airlines repair facility, a
reception and social events for the
ladies.

Progress in Aircraft Collision Avoidance Systems
Paul Stoltz

With the rising volume of air traffic, primarily
scheduled air carrier and general aviation traffic,
the probability of mid-air collision has increased.
Increased attention, therefore, is being given to
ways to increase ATC system capability. The cur­
rent ATC system employs controllers aided by
radar beacon symbology displays to separate IFR
traffic. Pilots play no real active role in maintain­
ing separation in IFR conditions, but still have the
responsibility to “see and be seen” during VFR
conditions.

Techniques for achieving separation between aircraft by a cooperative
exchange of signals between aircraft have been seriously investigated since the
late 1950s. This more decentralized approach has been generally described as
air-derived separation assurance (ADSA). Elements of ADSA are collision
avoidance, stationkeeping, and proximity warning.

In his talk on Thursday, April 16 at the AES meeting, Mr. Paul Stoltz will
review the background of ADSA and discuss the characteristics and the
expected operational performance of the Air Transport Association's
Collision Avoidance System. This system employs time-frequency techniques
to permit aircraft to communicate one-way transmissions among themselves
in an orderly way.

Mr. Stoltz is presently a Senior Operations Analyst at Stanford Research
Institute. He has been involved in ATC studies for a number of years and is an
active private pilot.

Nomination and election of group officers for the coming year will be held
priot to Mr. Stoltz’s talk.

ENGINEERING
DEPARTMENT
MANAGER
Communications Related
Equipment and Component
Developments
We are seeking a senior technical
person interested in high
technology products and a young
growth company; someone who
seeks large financial rewards via
equity investment and stock
options-plus extensive benefits.

REQUIREMENTS
Ph.D. with ten years’ experience
in RF circuits, receivers, advanced
components or microwave
techniques and equipment.
The position is a combination of
management and technology
skills. A large stock option is
available for the person selected.
For a completely confidential
discussion, call the Vice President
of Engineering or the President—
(408) 739-6170

Avantek
2981 Copper Road, Santa Clara,
California 95051
An equal opportunity employer
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SANTA CLARA VALLEY
CHAIRMAN
MARVIN B. RUDIN
President, Precision Monolithics, Inc., Santa
Clara. Mr Rudin received the BSEE in 1949
from Cal Tech and the MSEE in 1951 from
the same institution. He has performed
work and written papers on analog inte­
grated circuits, telemetry multiplexing,
modulation, and synchronization, and
microwave stabilized oscillators for radar
application. Since entering the Santa
Clara Valley in January, 1966, Mr. Rudin
was Manager of LIC R and D at Fair-
child Semiconductor until November, 1968,
when he left to form Analog Integrated
Microsystems. He is the SCVSS Vice Chairman.

VICE CHAIRMAN
O. THOMAS PURL
Presently vice president. Devices Group,
Watkins-Johnson Company. In this position
he is responsible for the activities of the
Tube Division, Stewart Division, and the
Solid State Division of the Company. He has
been with Watkins-Johnson Company for
over ten years starting as a Project Engineer
on traveling-wave tube programs. Formerly
he was associated with the Research Labor
tories of Hughes Aircraft Company, Culver
City, California, where he was head of the
Power Traveling-Wave Tube Section. He
obtained BSEE, MS, and PhD degrees from
the University of Illinois in 1951, 1952, and
1955 respectively. Mr. Purl is now serving es
subsection Secretary.

SECRETARY
RAYMOND A. POWER
Mr. Power received the BSEE and MSEE in
1949 and 1950 respectively from Stanford
University. He is presently Advisory En­
gineer at the IBM Systems Development
Division Laboratory in San Jose and is in­
volved in the design of AC and DC power
systems for new computer products. Mr.
Power is a Senior Member of IEEE and is a
California registered Electrical Engineer.

TREASURER
ROBERT M. EANES
Received his BSEE from the University of
New Mexico in 1959. In 1961, Mr. Eanes
joined Philco-Ford Corporation, WDL
Division, to design and procure the ground
transmitting equipment for the Advert
Satellite Program and is presently respon­
sible for the design and procurement of RF
equipment used in the receiving, trans­
mitting, and boresight subsystems of a 60 ft.
satellite tracking antenna. He is a member of
the IEEE and the Professional Group on
Communications Technology.

TREASURER
ROBERT A. MARTIN
Mr. Martin received his BSEE from the
University of Nevada in 1955. He began his
career with Pacific Telephone as a trans­
mission engineer in San Francisco. From
1959 to 1961 he was a member of the Bell
Telephone Laboratories technical staff.
Previous to his present assignment, he was
Transmission and Customer Service Engi­
neer for the Central Counties Area of Pacific
Telephone. Since 1967 he has been the Gen­
eral Traffic Engineer for the Central Coun­
ties Area. He is a Senior Member of IEEE.

Marvin B. Rudin

O. Thomas Pur!

Raymond A. Power

Robert M. Eanes

Robert A. Martin
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COLDEN GATE
OCHAIRMAN
^KENNETH R. WALTERS
Engineer with the Bell System for 14
Wears at Western Electric in Chicago and
OColumbus, Bell Telephone Laboratories
*®n New York, and Pacific Telephone in
SSan Francisco. He is presently Staff
^Engineer, Quality and Protection Group
oof the Chief Engineer's Department. He
ograduated from the University of
^Nebraska with a B.A. in Radio and
^Television Communications. Mr. Walters
ms Secretary of the Executive Committee
cof the 1970 International Com-
rmunications Conference. Mr. Walters is
tthe current Vice Chairman. Kenneth R. Walters

WICE CHAIRMAN
JJACK M. SHULMAN
FFellow District Engineer, Power
SSystems, in the San Francisco Field Sales
COffice of Westinghouse. Prior to his
ppresent assignment he was Engineering
^Manager for Electrical Products at the
SSunnyvale plant of Westinghouse. A
ggraduate of Ohio State University, he
nreceived the MSEE degree at the Uni-
wersity of California in ^erkeley.He
jjoined AIEE in 1^40 and has served as
SSecretary and Chairman of the Santa
CClara Valley Subsection, and as a
nmember of the national Switchgear
CCommittee and Subcommittee on as-
s>sembled Switchgear. Mr. Shulman is a
SSenior Member of IEEE, and serves the
ssubsection as Secretary.

SSECRETARY
iBRYAN R. BAARTS
I Engineering Department at PG&E, the
Hast three years in transmission sub-
sstation design. He graduated from
SStanford with a BSEE and served two
vyears with the U.S. Army on a missile
itest project. He is a member of the
(Power and Insulation Groups and has
•served as an assistant coordinator for the
I Insulated Conductors course offered by
tthe Professional Education Committee
cof the Power Group. He is also a member
cof the Pacific Coast Electric Association
aand the Electric Club. He is the current
{GGSS Treasurer. Bryan R. Baarts

EAST BAY
CHAIRMAN
J. L. CATTOLICA
Graduate of the University of California
with a B.S. degree in Electrical En­
gineering. He joined the Pacific Gas and
Electric Company in 1937, and worked
with the Construction Department. He
later transferred to the Engineering
Department as an Electrical Engineer,
holding various positions in the En­
gineering and Operations Department.
His present position is Senior Substation
Engineer, East Bay Division.

Mr. Cattolica was an Electronics Officer
in World War II.
He has worked on several committees for ^atto^,ca
the East Bay Subsection, was Program
Chairman in 1964 and Arrangements
Chairman in 1965 and Treasurer in 1967
and Secretary in 1968. Mr. Cattolica
now serves as Vice Chairman.

VICE CHAIRMAN
F. G. DOELL
Mr. Doell graduated from the University
of Washington in 1962 with a BS degree
in Electrical Engineering. He is currently
employed by Pacific Telephone as a
Senior Engineer in the Chief Engineer's
Protection Group.

Mr. Doell is Subchairman of the San
Francisco Section Membership Com­
mittee and has been Program Chairman
for the East Bay Subsection for the past
three years. He is the current subsection
Secretary.

F. G. Doell

SECRETARY
C. J. BILLS
Mr. Bills received the BS degree in
Business Administration from the
University of Missouri in 1953. From
1953 to 1955 he served as an Executive
Officer in the U.S. Army 14th Armored
Cavalry Division in Germany. In 1956 he
joined the Electrical Cable Division of
the U.S. Rubber Company in Houston,
Texas. Since 1957 he has been associated
with the Kaiser Aluminum-Electrical
Products Division, Houston, Texas and
San Leandro, California, where he is now
District Manager. He is a member of the
San Francisco Electric Club and has been
an IEEE member since 1957. He is
currently Student Relations Chairman for
the IEEE East Bay Subsection. C J. Bills

TREASURER
J. A. WELLS
President of Artwel Electric, Inc. Mr.
Wells is a Senior Member of IEEE.
Previous IEEE duties include serving the
Santa Clara Valley Subsection as
Chairman. He is also a Past Chairman of
the local Industry & General Applica­
tions Chapter and has been a national
Member-at-Large of the l&GA Group.
He is currently serving the Golden Gate
Subsection as Program Chairman.

J. A. Wells

APRIL 1970

TREASURER
JAY D. WIEDWALD
Mr. Wiedwald received his BSEE from
the University of Pittsburgh in 1961 and
his MSEE from the University of
California in 1965. He has been an
Electronics Engineer at Lawrence
Radiation Laboratory since 1965 and is
a Project Leader. A member of IEEE
since 1960, he has served the East Bay
Subsection as Arrangements Chairman,
1967-68, and as Membership Chairman
since 1968. Jay D. Wiedwald
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The Skynet Mechanically-
Despun Communications Antenna

EM Has Dr. Krassowski
on Communications

The Engineering Management Chap­
ter is pleased to announce an outstand­
ing program planned for its Wednesday,
April 8 meeting. Dr. Withold Krassowski
of the University of Santa Clara will
speak on the broad subject of Com­
munications. Since Communications is
not only a major problem in business
but in all forms of social interaction, the
Administrative Committee has declared
this program Wives’ Night. Accordingly,
wives or guests are cordially invited to
attend this meeting and a dinner preced­
ing it.

Dr. Krassowski is Director of Social
Sciences and Professor of Sociology at
the University of Santa Clara. He has
received many national and internatonal
awards for his work and is advisor/lec­
turer and/or consultant to many State,
U.S. Government and industrial agencies
and firms. His broad knowledge in the
Communications field and his excellent
delivery make him not only an educa­
tional but an entertaining speaker as
well.

Both dinner and meeting will be held
at the Kozy Grotto in Mountain View
which is located at 210 Hope St. oppo­
site the Post Office. The dinner, starting
at 6:00 PM, is optional but for this
meeting is just $4.50 each, including tax
and tip for either roast beef or a sea
food plate. Reservations are not re­
quired but would be appreciated by the
Kozy Grotto (961-3500).

The meeting is scheduled for 8:00
PM.

Integrated Circuits
for Military Use

Military specification MIL-M-38510
has been prepared by the services as a
general spec covering integrated circuits.
It is similar to the old transistor spec
MIL-S-19500 but in addition picks up
screening and special test requirements
for selecting higher reliability parts.
These details will affect both supplier
and user.

C. R. Gray, Director of Reliability
and Quality Assurance for integrated
circuits at Fairchild Semiconductor will
speak on Integrated Circuits Screening
Tests and Implications of MIL-M-38510
at the Reliability Group's April meeting.

The talk is scheduled for April 9,
8:00 PM, at the Brave Bull, Town &
Country Shopping Center, Mathilda at
Central Expressway, Sunnyvale. Pre­
meeting dinner at $4.60 is optional and
begins at 7:00 PM. If you plan to attend
either, reserve by April 8. Call Gil Bow­
ers (962-4111) or Lew Finch
(743-1577).

On November 21, 1969, the Skynet
Defense Communications Satellite was
launched into a 24-hour equatorial orbit
and will be kept in that position for a
period of five years. This spin-stabilized
satellite is now providing a communica­
tions link among Commonwealth coun­
tries throughout the world. Mr. Walt
Gregorwich of Philco-Ford Western De­
velopment Laboratories will describe
the electrical and mechanical character­
istics of the Skynet’s High Gain Me-
chanically-Despun Communications An­
tenna at the Wednesday, April 15, 1970,
Antennas and Propagation meeting.

Walter S. Gregorwich was born in
New York, N.Y., on February 21, 1938.
He received his BSEE and MS degree in
electrophysics in 1964 and 1969, re­
spectively, from the Polytechnic Insti­
tute of Brooklyn, Brooklyn, New York.
From 1964 to 1968 he was with Air­
borne Instruments Laboratory, where
he carried out research and development
on advanced radar antenna systems.

Walt Gregorwich

Since 1968 he has designed satellite an­
tennas for the Space Vehicle Antenna
Section of Philco-Ford's Western Devel­
opment Laboratories. He is currently
the project engineer responsible for the
antennas on the Skynet I and II satel­
lites.

The meeting will be held at Philco-
Ford in Building 56 Auditorium, 3825
Fabian Way, Palo Alto, at 8 PM. Cock­
tails and dinner are planned for 5:30
and 6.15, respectively, at Rick's Swiss
Chale 4085 El Camino Way, Palo Alto.

Foothill Electronics Museum Tour
C. L. Thacker, Chairman, announces that the Education Chapter will have its

Spring Meeting at the Foothill Electronics Museum of the Perham Foundation,
Foothill College, on Saturday, April 25 at 10:00 AM.

The program will be two-fold, with a tour of the Museum and the Science
Center and a presentation by Mr. Paul D. Fry, who will speak on “Picture-
phone.” Mr. Fry is District Plant Manager for the Pacific Telephone Company,
and was responsible for the success of the new voice-operated Picturephone
system demonstrated at the recent National Industrial Conference Board Meet­
ing in San Francisco. Previously, Mr. Fry spoke before the Golden Gate Subsec­
tion on this subject, and because of its timeliness, Chairman Thacker stated
many educators wanted a similar talk.

To reach the Foothill College campus from the Bayshore Freeway, take the
San Antonio Road off-ramp. From San Antonio Road, turn left onto the
Foothill Expressway for % mile. Turn right onto El Monte Road and continue to
the campus.

Coffee and refreshments will be served before the meeting.
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Design of Instrumentation-Grade
Monolithic Operational Amplifiers

Monolithic integrated circuit tech­
nology has now evolved to the point
wfohere it can compete successfully with
diiiscrete chopper-stabilized designs in in-
stitrumentation applications. The design
armd application of such an IC operation­
al 1 amplifier will be presented at the
Ajipril 22nd Circuit Theory Chapter
meeting by George Erdi and Jerry Coll-
inags of Precision Monolithics, Inc., of
Saanta Clara.

The necessity of open-loop gains ex­
ceeding one million will be demon-
stnrated. Circuit and lay-out techniques
allJowing the realization of this gain on a
monolithic chip will be presented. Addi­
tional benefits from such a design are
thtie superior performances of all match-
imig-dependent parameters, such as input
Dfffset voltage (VQS) and current, com-
moon-mode and power supply rejection.

An optimum Vos nulling network re­
quired to minimize Vos drift with tem­
perature will be given

Because of the excellent input and
irrift characteristics of this type of am­
plifier, a variety of useful instrumenta­
tion! amplifier circuits is available to the
ieesigner. Strengths and weaknesses of
ievveral circuits will be discussed. To be
presented is an analysis of errors due to
Jijput characteristics, impedance level,
:o;)mmon mode rejection, resistor match­
ing, gain, and source impedance. Com­
parisons with other methods and devices
ivi’ailable will be given.

leeorge Erdi

Originally from Budapest, Hungary,
tfnr. Erdi's undergraduate education was
roumpleted in Canada. He attended
MccGill University, graduating with dis­
junction in 1965. In 1966 he obtained
an i MSEE degree from the University of
California, Berkeley. Mr. Erdi is now
tfiiicrocircuit Designer and Project Man­
ager with Precision Monolithics. Pre-
ricously he was at Fairchild Semicon-
juactor Research and Development Lab-
^rcatories, where he designed the recent-
y-released ^A725 high performance in-
>trrumentation operational amplifier,
3nnd was co-designer of the ^A722 10-bit
p//A current source, the largest commer-
jiaal linear integrated circuit.

Jerry Collings

Mr. Jerry M. Collings received his
BSEE in 1956 and MSEE in 1958 from
the University of California, Berkeley.
He joined Systron Donner Corporation
in 1956 and for the following year de­
signed analog computer and flight con­
trol systems. He also supervised the an­
alog computer design group there. In
1962, along with three other business­
men, he founded Zeltex, Inc., an opera­
tional amplifier and analog module man­
ufacturer. In January of 1970 he joined
Precision Monolithics, Inc., as Manager
of Product Planning & Applications.

IGA Features Schwedes
on Large Electric Drives

In all industries machine drive re­
quirements are increasing by leaps and
bounds. In mineral ore concentrating
the increases are exemplified in pro­
posals for larger and larger grinding
mills. Is there a limit in size and if so
what factor sets that limit? Is it the
electric drive? The Industry & General
Applications Chapter invites members
and non-members to enjoy a social
evening and be presented with the latest
information on an interesting subject.

Mr. Walter H. Schwedes, General
Electric Company, Schenectady, New
York, will discuss several alternate solu­
tions to the problems brought about by
the need for larger electric drives.
Schwedes is a graduate of the University
of Minnesota and has studied at M.I.T.
and Union College, Schenectady. His
early experience was as an electrician in
both open pit and underground mines
while in college. He joined General Elec­
tric in 1939, advancing from design en­
gineer and application engineer through
supervising engineer and is now Man­
ager, Mining Industry Engineering, Gen­
eral Electric Company, Schenectady. He
is also a graduate of General Electric's
Modern Engineering Course. Mr.
Schwedes is a member of both IEEE
and AIME.

Meeting and dinner location is the
Engineers Club of San Francisco, 160
Sansome St. No-host cocktails at 6:30
PM, dinner at 7:00 PM ($5.00 includes
tax and tip). Reservations by April 8.
Call H. B. Thysell, 557-2025.

ENGINEERS
and

MANAGERS
B.S., M.S., Ph.D.

Our clients are interested
in Engineers and Managers
with industrial, commercial
and consumer product exper­
ience in Design, Marketing
and Manufacturing of:

COMPUTER & DATA SYSTEMS
PERIPHERAL EQUIPMENT
DISPLAY & VIDEO EQPT.

GAS & FLUIDIC EQPT.
MEDICAL EQUIPMENT

ELECTROMECHANICAL EQPT.
INSTRUMENTS

For personal and
confidential referrals j

to client management, ;
we invite you to submit

your resume in confidence.

•

ENGLERT
and

COMPANY
Management
Consultants

655 SKY WAY
SAN CARLOS AIRPORT

CALIFORNIA 94070

(415) 593-8211 J
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SAN FRANCISCO SECTION
IEEE 1970 ANNUAL MEETING

PLACE
SAN MATEO LODGE NO. 1112 BPOE
229 WEST 20TH AVE., SAN MATEO

TIME
FRIDAY, JUNE 5, 1970

NO-HOST COCKTAILS FROM 6:30 PM
DINNER AT 8:00 PM

DANCING FROM 9:00 PM to 1:00 AM

Hors d'oeuvres served at cocktail time

MENU
MIXED GREEN SALAD
PASTA MOSTACCIOLI
PRIME RIB OF BEEF

BAKED POTATO
CREAMED SPINACH

CREME DE MENTHE PARFAIT

Garlic French bread served with dinner

MUSIC
JACK MARTENS & HIS ORCHESTRA

PROGRAM
PRESENTATION OF

FELLOW CERTIFICATES

INTRODUCTION OF 1970-71
EXECUTIVE COMMITTEE

EMC Presents
Symposium Winner

Horacio A. Mendez of IBM will pre­
sent a paper on “Meaningful EMC Mea­
surements in Shielded Enclosures" at
the April 20 meeting of the Electromag­
netic Compatibility Group. At the 1969
International Electromagnetic Compati­
bility Symposium this paper received
the award for the best paper presented
from the United States.

The paper develops the theory of
electromagnetic field-strength measure­
ments in shielded enclosures. At fre­
quencies below cutoff, theoretical ex­
pressions for the field distribution are
derived using eigenvector expansions of
the fields. At higher frequencies, the
relation between field-strength values
and power radiated by the source is
obtained. Measurement procedures are
then proposed for the different fre­
quency ranges, including the use of field
perturbation and spatial averaging at the
higher frequencies. The results of using
these methods are correlated with
open-field measurements, showing good
agreement.

$7.50 PER PERSON
TAX & GRATUITY INCLUDED

NON-MEMBER GUESTS ARE WELCOME
RESERVATIONS -

SECTION OFFICE 327-6622

Building a 765kv System
Unusual problems encountered in

construction of American Electric Pow­
er's 765-kv transmission system will be
discussed at the Power Group meeting
April 14.

The first 68-mile leg of the five-state
1250-mile system was energized last
spring for tests and demonstration pur­
poses.

Howard C. Barnes

Howard C. Barnes, Assistant Vice
President-Engineering for American
Electric Power Service Corp., will first
present a new sound film “Interstate
765 kv" which introduces the subject
and characteristics of the area.

The meeting will begin at 7:30 p.m.
in the Engineers' Club of San Francisco,
160 Sansome St. Dinner will be served
at 6:30, preceded by a social hour.
Phone 421-3184 to make dinner res­
ervations.

Horacio A. Mendez
Mr. Mendez is a member of the EMC

staff at IBM, San Jose. He has published
several papers in his specialty areas of
electromagnetic theory and theory of
solids. Originally from Argentina, Mr.
Mendez received his basic engineering
education at the Argentine Navy Post
Graduate School. He received his MSEE
in 1964 from California Institute of
Technology and an Engineer degree
from Stanford in 1969.

The meeting will be held at 8:00 at
the Santa Clara Hewlett-Packard Audi­
torium. Dinner before the meeting will
be at the Custom House. See calendar.

Character Recognition
Research Processor

A sizable fraction of information
processing cost in some computing en­
vironments is the cost of converting pro­
grams and data to a machine readable
form. For example, on a typical univer­
sity campus thousands of student-origi­
nated programs are run per month. A
handprinted document processor in
such an environment would be of con­
siderable value.

A small research character recogni­

tion processor employing a number of
novel system concepts has been de­
signed and constructed. This processor
has been designed to serve as a research
instrument for investigating algorithms
for the recognition of handprinted char­
acters (or other array patterns). Dr.
Zingg, speaker at the April 28th Com­
puter Chapter meeting will discuss the
above system, the rationale for system
design decisions, and some preliminary
results of this system as used with a
special document reader.

Dr. Roy Zingg

Dr. Roy J. Zingg is an Iowa native,
and holds the BS, MS and PhD degrees
in electrical engineering from Iowa State
University. He has been on the staff of
the Department of Electrical Engineer­
ing at Iowa State University since 1958.
Presently he is an Associate Professor of
Electrical Engineering and Computer
Science. Hi: present research interests
are ir the areas of computer memories
and jystem organization. Dr. Zingg is a
member of Tau Beta Pi, Eta Kappa Nu,
Sigma Xi, and the IEEE.

The meeting, scheduled for April 28,
will begin at 8:00 PM in Skilling Audi­
torium (next to McCullough Bldg.),
Stanford. The dinner preceding at 6:15
PM will be at Rick's Swiss Chalet. For
reservations, contact Mary McGlone,
321-3300, ext. 270, by April 23.

NEW MEMBERS
The Section welcomes these new

members:

C. B. Ablett
J. D. Berman
A. M.Bigliardi 3rd
A. M. Byrne
B. A. Coddington
H. D. Crosby
M. W.Dowley
J. M. Fesler
J. M. Fleischer
R. N. Forrest
W. D. Fountain
J. J. Gould
R. H. Hayes
C. B. Hitz
R. S. Johnson
J. J. King
W. N. Lee

R. B. Lewis
G. J. Maleski
M. F. Merriam
G. F. Miller
R. A. Paz
C. K. Radnoty
R. M. Rhodes
H. Roennmann
A. P. Sahasrabudhe
F. W. Smith
R. W. Smith
A. G. Stanford
R. H. Stockwell
O. Z. Thogersen
G. B. Weathersby
T. J. Yung
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The Changing Role
of Electron Beams
im Electron Devices

As solid state devices take over the
information handling, amplification,
a*nd signal processing functions previous­
ly handled by electron tubes, many pre­
dicted the death of electron beams.
Wow, we find that electron beams are
ree-emerging in new roles.

Some of these new uses for electron
boeams, directly related to solid-state de-
vfices, such as microscopy, fabrication
aiind analysis of materials, will be dis-
crussed. A short film on the migration of
rmetal in integrated circuit leads, taken
\with a transmission electron micro-
sccope, will be shown. In addition, some

\

?
\

Thomas Everhart

nuew uses of electron beams in electron
dlevices will be presented. It is expected
thhat these techniques will result in both
smaller and improved electron and
scolid-state devices in the 1970's.

Professor Thomas E. Everhart will
sjpeak on this engrossing topic at the
/April 23 meeting of the Electron De-
V7ices Chapter. He received the BS degree
ffrom Harvard University, the MS degree
ffrom the University of California at Los
/Angeles and the PhD degree from Cam-
toridge University, Cambridge, England.
Hie was engaged in traveling-wave tube
vv/ork at the Hughes Research Labora­
tories from 1953 to 1955 and per­
formed work on scanning electron
nmicroscopy at Cambridge University
ffrom 1955 until 1958 when he joined
t'lhe faculty at the University of Cali­
fornia at Berkeley.

The 1962/63 academic year was
sspent on the use of scanning electron
fcbeam techniques in the evaluation of
^semiconductor integrated circuits at the
Westinghouse Research Laboratory,
^Pittsburgh, Pa. During the 1966/67 aca-
cdemic year, Professor Everhart was
CGuest Professor at the Institute for Ap-

IEplied Physics, University of Tubingen,
\West Germany, as a National Science
1 Foundation Senior Post Doctoral Fel-

I Llow. He is presently Professor of Electri-
ccal Engineering and Computer Sciences
sat University of California, Berkeley.

Dr. Everhart is a member of Phi Beta
I Kappa, Sigma Xi, and Eta Kappa Nu.

Analysis of Pictures of Polyhedra
To every 3-dimensional scene there

corresponds an infinite variety of 2-di­
mensional pictures. It is, however, pos­
sible to construct pictures for which
there is no corresponding scene. The
study of such “impossible pictures"
gives insight into the grammatical rules
which are associated with an appropri­
ate picture language. The advantage of
having a clear and precise understanding
of these grammatical rules is analogous
to having an understanding of the gram­
matical rules of any language. For in­
stance, if parts of a picture of a scene
are missing or partially obscured, it
might be possible to reconstruct them if
one knows what redundancies and am­
biguities are possible in the language.

Pictures of scenes which contain only
plane-bounded solid objects (that is, as­
sortments of polyhedra) are especially
attractive for purposes of logical an­
alysis. The speaker at the April 16 meet­
ing of the Information Theory Chapter
will explore the language of pictures of
such scenes and the decision rules by
which it is possible to tell whether or
not these pictures are “grammatical."

The speaker is David A. Huffman,

presently Chairman of the Board of
Studies in Information and Computer
Sciences, and the Board of Studies in
Linguistics at the University of Cali­
fornia at Santa Cruz.

He is a Fellow of IEEE, a member of
the Association for Computing Machin­
ery, Sigma Xi and Tau Beta Pi. In 1965
he received a Distinguished Alumnus
Award from Ohio State University.

Professor Huffman’s Sc.D. thesis,
“The Synthesis of Sequential Switching
Circuits,” was awarded the Louis E.
Levy Medal of the Franklin Institute
(1955). A more recent paper, “The Gen­
eration of Impulse-Equivalent Pulse
Trains,” was given an award as the Best
Paper of the Year (1962) by the Profes­
sional-Technical Group on Information
Theory of the IEEE. A technique, now
known as Huffman Coding, was the sub­
ject of an early paper, “A Method for
The Construction of Minimum Re­
dundancy Coding."

The meeting location is SRI, Building
1, Conference Room B at 8:30 PM. Din­
ner time is 6:15 PM at Ming's of Palo
Alto. Reservations. See Calendar.

backing News.
The Australians are bringing their Electronic/Electri­

cal Display to San Francisco.
From April 14 thru 17, a wide range of Australian

products will be on display. You'll see everything from
digital electric multimeters to specialized broadcast test­
ing equipment.

So, send for your invitation right away.
We think you'll get a big charge out of the show.

To: Australian Trade Commission
No. 1 Post St., Suite 800, San Francisco, Calif. 94104
Dear Sirs:
You've sparked my interest. Please send__ invitation (s) to your show.

Name Title

I Company Phone

j Address I

I City State Zip
i—
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Work done in our
facility or yours.

A job shop providing technical personnel.

Services Division of

General Devices, ins
1765 Scott Blvd., Santa Clara, Cal.
Tel: (408) 296-4052

Classified Advertising
CLASSIFIED ADVERTISING RATES

Members: $15 for 1st col.-inch, $10 for
2nd, $5 for each additional. Non-mem-
bers; $20 for 1st col.-inch, $15 for 2nd,
$10 for each additional. 10% frequency
discount for 10 consecutive ads. None to
exceed total of 4 col.-inches. Non-com-
missionable. Deadline 1st of month pre­
ceding month of publication.
Write or call: Ernesto A. Montano, IEEE
Grid, Suite 2210, 701 Welch Rd.( Palo
Alto, Telephone (415) 327-6622.

Dr. Floyd M. Gardner
Consulting Engineer
SYSTEMS ANALYSIS

18040 Calvert St., Reseda, Calif. 91335
(213) 881-1193

DONALD K. MELVIN & ASSOCIATES
TELECOMMUNICATIONS

CONSULTANTS
TO BUSINESS AND INDUSTRY

Analysis, planning, design and devel­
opment of telephone, telegraph & data
systems and equipment. Specialize in
switching systems.

Post Office Box 2323
Stanford, Calif. 94305 (415) 854-5949

Microelectronics Course
Continued high interest in the Microeelectronics Engineering course sponsored by

the Parts, Materials, and Packaging Chapter has resulted in the organizing of a second
series of six sessions to begin in late April. The sessions will be held each Tuesday
evening at 7:30 PM starting April 21st and continuing for six weeks through May
26th. Classes will be held at Varian Associates Research Lecture Hall (Bldg. 7), 611
Hansen Way, Palo Alto. There will be a registration fee of $10.00 per person.

The course is designed for career engineers and engineering managers who are using
or thinking of using microelectronic components in systems applications and want to
know more about the fabrication of integrated circuits. Emphasis will be placed on
an understanding of the limitations imposed by the fabrication processes upon the
performance and reliability of microelectronic components.

The course director will be Dr. William Cox, Director of Applications Laboratory
of Hugle Industries in Sunnyvale. Dr. Cox was previously associated with Lockheed's
Palo Alto Research Laboratory and the Lockheed Microelectronics center. He was
earlier Manager of Applied Research for Raytheon’s Semiconductor Division.
SESSON I - The semiconductor device fabrication procedures used in the produc­
tion of bipolar integrated circuits will be reviewed. Processes to be covered include
epitaxy, oxidation, diffusion, photolithography and metalization. The significance of
process control to yield, cost, performance and reliability will be stressed.
SESSION 2 - Metal-G:;ide-Semiconductor (MOS) technology will be the subject of
the second session. The specialized processes designed to minimize ionic contami­
nants during wafer fabrication will be reviewed. MOS device performance and
reliability will be compared to that of bipolar devices. Finally, the impact of Large
Scale Integration (LSI) based on MOS technology upon the complexity and cost of
systems will be discussed.
SESSION 3 - The third evening will be devoted to a discussion of thin film hybrid
circuit fabrication. The selection of substrates and i use of high vacuum techniques
to form resistor and conductor patterns will be re / ved well as resistor trimming
techniques. The advantages and disadvantages of i film hybrids in comparison to
monolithic circuits will be brought out.
SESSION 4 - Thick film hybrid circuits will be the topic of the fourth session. The
flexibility and reliability of this approach to integrated circuit manufacture will be
discussed. The types of inks used for thick film hybrid circuits and the screening and
firing processes developed for resistor, capacitor, and conductor fabrication will be
reviewed. Applicable resistor trimming techniques will be described.
SESSION 5 - The assembly and packaging techniques that are largely common to
bipolar, MOS, and hybrid circuit manufacture will be reviewed. Die attach pro­
cedures will be compared as well as such alternative wire bonding techniques as
thermocompression, ultrasonic, beam lead, and flip chip. The economic and reliabili­
ty aspects of the various assembly and packaging approaches will be reviewed.
SESSION 6 - The last session will be devoted to reviewing the reliability problems
inherent in today's microelectronic components. Incoming inspection procedures and
screening procedures that can be used to weed out potentially defective microelec­
tronic devices before they are incorporated into an electronic system will be de­
scribed. Also, the lessons to be learned from failure analysis and failure mechanism
studies will be discussed.

Several of the sessions will be presented by guest lecturers having special expertise
in the particular topic under consideration. The “Microelectronics" text by Max
Fogel and published by Research and Education Association, New York City, is
desired but not required for the course. The book is $15.75 and may be ordered
through the PMP Chapter.

The course will be limited to a maximum of 70 people so register early.

ADVANCE REGISTRATION FORM
Six Sessions Microelectronics Course

To: Ed Hilton, Sec'y/Treas., PMP Microelectronics Course, c/o Hewlett-Packard Co., 5301
Stevens Creek Blvd., Santa Clara, Calif. 95050
Please register me in the six-session microelectronics course starting April 21st at Varian

Associates. Enclosed is my check for $...................................
□ Course registration $10.00 Please make checks out to PMP Chapter of IEEE.
□ Microelectronic text $15.75 IEEE Member □ PMP Member □ Other □

Name:.....................................................................................................................................................................................

Company & Address.........................................................................................................................................................

City/Zip.......................................................................................... Telephone:...............................................................
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AT AMPEX
LAST WEEK, our managers

i. Kiannea
2. Organized
3. Motivated
4. Controlled
5. Evaluated

THI.q WFFK n„rma„ana,c

1. Planned
2. Organized
3. Motivated
4. Controlled
5. Evaluated

{

NEXll WEEK, our managers will
1. Plan
c. urgamze
3. Motivate
4. Control
5. Evaluate

Are your company managers doing this? Ours are because it has yielded excellent
results (check our products) for 25 years. The reason we will continue to do this is
so that we will be able to continue to grow in the years to come. Would you like to
be part of this?

CHECK THESE OPPORTUNITIES

Computer Systems Mechanical Design
Memory Systems Optical Design
Systems Marketing Logic Design
Education Instructional Systems
Audio Systems

Manufacturing Engineering
Sales/Service Engineering
Digital Analysis
Audio Analysis
Advanced Video Technology

AMPEX
An Equal Opportunity Employer

For consideration contact: Employment Office ■ 2655 Bay Road ■ Redwood City, Calif.
94063 ■ Phone (415) 367-2906



ill® <5H> A.C-
PGWER SUPPLIES

Call us toll-free... DIAL (800) 854-3258
In California and Canada call (714) 545-8467 (collect)

WANLASS ELECTRIC COMPANY
A DIVISION OF lAMBACl INDUSTRIES INC.

1815 S. RITCHEY STREET • SANTA ANA, CALIFORNIA 92705 • PHONE: (714) 546-8990 • TWX: 910 595-1526


