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"While I was at HP's Palo Alto office, under the guidance of Art Fong, I converted 
a janitor's closet into a thin-film laboratory (as shown in the second image).  

This lab, measuring only 3 by 3 meters, was used to develop the latest microwave 
thin-film integrated circuits, designed to replace bulky and costly microwave 
equipment. This work was featured in HP's internal publications 

And the research was documented in a paper and published in the proceedings of 
the American Institute of Engineers, also was mentioned in the HP's 1970 annual 
report." 

 

Above Pictrue I：My HP employee ID in PALO ALTO, California. 



 

 Above Picture II：The Film CKT, After joining HP in 1966, I (left) and Dave 
Woolf (center) established this ultra-miniature thin-film processing laboratory 
under the guidance of Art Fong.  

 

Above picture：Photographed in HP PALO ALTO office in 1967.In 1967, HP 
used many bulky instruments to test the samples they produced. 



   

 

Above picture：Photographed in HP PALO ALTO office in 1967. 

 

Above picture：Photographed with Lab assistants in HP office in 1970. 

   



 

Above picture III：In 1969, I presented my first research paper at the 
International Microwave Symposium in the United States. The paper focused 
on the technical design of a solid-state broadband power amplifier, which had 
a bandwidth ranging from 10 MHz to 2000 MHz, entirely built using silicon 
semiconductors. The design software for this project was co-developed by me 
and my HP colleagues Luiz Peregrino and Ralph Eschen-bach. 

   



 

  

 



 

Above Picture：My article and photo from the International Microwave 
Symposium were also featured in the 1970 HP Annual Report. Advanced 
microcircuit technology enables HP to reduce the size and cost of instruments, 
at the same time increasing their reliability and usefulness. 

 The following information is recorded in HP's 1970 annual report. 

Sophisticated solid-state devices, integrated circuits and hybrid microcircuits are 
the elemental building blocks of complex electronic instrumentation. They have 
made possible today's compact, economical and extremely reliable measuring and 
data processing instruments. 

Increasingly, to fill its needs, Hewlett-Packard is designing and manufacturing its 
own highly engineered components. By doing so, the company is able to exercise 
additional controls in the design and development of its instruments and systems. 

Hewlett-Packard has demonstrated industry leadership in developing solid-state 
photoconductor devices, step recovery and PIN diodes, MOS technology, 
monolithic integrated circuits and light-emitting diodes. Components such as these, 
developed initially for HP instruments, can now be produced to exacting quality 
standards-in high volume. Consequently, the company today is providing reliable 
solid-state devices in large quantities to outside customers- establishing itself in a 
new, important market. 

These internal capabilities also have a synergistic effect. The creation of an 
integrated circuit, for example, may lead to the development of an instrument that 
provides more functions at lower cost, a higher degree of reliability, and a smaller, 
more convenient size. On the other hand, the introduction of an instrument by one 
division may give another the tool it needs to produce a new instrument of its own. 



This structured, interactive background for technological development has also 
made it possible for the company to design many of the specialized tools needed 
during the manufacturing and testing phases of its own products. These range from 
highly specialized equipment used in the fabrication of component parts to 
automated test systems for continuous and consistent reliability checks of finished 
products. The systems have had an added benefit, in that their successful 
performance has helped establish the company as a leader in custom designed 
systems for outside sale. 

  

 
Above Picture：George Bodway，TThe results we developed in that small thin-
film research lab. And our supervisor, Dr. George Bodway to lead us in verifying a 
microwave integrated circuit design method based on S-parameters. The 
verification was highly successful, and this design generated new business for HP's 
microwave instruments division, earning over a billion dollars for HP.  
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