
Early Si Bipolars, YIG, SRD, and Thin Film Enable 86290A 
The 86290A was a blockbuster product introduction in 1975. Previous products largely covered octave bands but the 
86290A covered 2-18 GHz in a single sweeper plug-in. The 86290A was highly successful and launched multiple 
successor source projects which dominated their markets for years. Key enabling technologies included the TC-21 
discrete bipolar transistors, YIG resonators for both the oscillator (YTO) and the frequency multiplier (YTM), the step-
recovery diode used for x1, x2, x3 frequency multiplication, Thin Film, and some clever but challenging assembly and 
mechanical design choices. 

Early silicon bipolar development was done in Palo Alto, and there was a period of overlap between production at the 
Stanford Park site and at the Valley site in Santa Rosa; all this was later consolidated into the 1L fab in Fountaingrove in 
1975. Key people involved included Pat Wang, Sandy Kakihana, Daryl Cernusak, Jerry Gladstone, Phil Chen. The first YIG 
oscillator development at HP was an S-Band (1.8-4.2 GHz) YTO designed by Jack Dupre circa 1968. The S-Band YTO and 
other early YIG oscillators all used purchased YIG spheres from Airtron. Ganesh convinced management that YIGs were 
important enough to justify internal development and sourcing and Dick Puttbach was recruited from Airtron. His work 
at HP was later supported by John Mendenhall and Scott Hewett.  

The 86290A RF Block diagram (from the March 1975 HP Journal article) is shown here: 

  

 

The 2-6.2 GHz amplifier took full advantage of the newer discrete Si bipolar from the Tech Center, known internally as 
the HP-21. The major design requirement was to deliver +20 dBm (100 mW) of output power to drive the step recovery 
diode in the YTM. The HP-21 was also the active device used for the 2-6.2 GHz YTO. 

 

The basic RF design of the 86290A was later updated using newer technology from the Tech Center. First, Derry 
Hornbuckle designed a 2-6.2 GHz power amp replacement using new discrete FETs; this significantly increased power 
levels and shipped in the 86290B. Secondly, the multiplier was extended to include a fourth harmonic output, thus 
extending the frequency coverage through 26.5 GHz. Key contributors for this work were Bob Jewett, Ganesh 
Basawapatna and Jacque Collard. In hindsight, the rapid advance from octave-band sources to a 2-26.5 GHz source is 
quite amazing! 

 

 



Key contributors to the 86290A development, as written by Paul 
Hernday, Project Manager, from the March 1975 HP Journal article: 

 

 



Memories of Some Highlights - by Ganesh Basawapatna: 

• Development of the Step Recovery Diode 1970 - 1980 
• Multiplier Development Steven Hamilton and Robert Hall (HP Associates) 
• Refinement to 20 picosecond switching time enabling >20 GHz, 1975 
• Products enabled:  2 – 18.6 GHz YIG Tuned multiplier, later extended to 2-26.5 GHz and (later) 

Switched YIG Tuned Multiplier ( Bob Jewett, Ganesh Basawapatna and Jacque Collard) 
• Instruments Enabled: HP 86290, HP 8672, and HP8340 family – BIG SELLERS with virtually no 

competition until 1980 
 

• HP 21 Transistor – By any measure a Landmark Device – The first real micron-level transistor 
• Refinement for low re + rb’ for low noise and high frequency – Ken Richter, Darryl Cernusak, Byron 

Anderson and Ganesh Basawapatna (some bruising meetings) 
• Instruments enabled: 2 – 6.2 GHz amplifiers up to 100 mW, 2.4 GHz S-Band low noise YIG 

oscillator for the HP 8555 family (Phil Lavelle, Ganesh Basawapatna), 2 – 6.2 GHz Low Phase 
Noise oscillators for the 8672 and 8340 Broadband Synthesizers (Ganesh Basawapatna), the 8505 
and other Vector Network Analyzers – Big Sellers with no competition 

• Widely copied – The HP 21 from HP Associates, and later copied by NEC which called it the NEC 
21 to make sure of name association were some of the biggest sellers for these companies,  
purchased by HP competitors and later LNB converter manufacturers. 

 
There is a huge amount to be proud of. Tech center products helped HP dominate the world of Instrumentation 
by being years ahead of the competition. The close work between the Instrument R & D labs and Tech Center 
engineers made this possible.  HP management in those days encouraged risk taking with no clear end product 
in sight. The 2 – 18 GHz amplifier was totally a G-Job. 
 
In those days, innovation was treated as equal to product definition. 
 

 


