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Brian Hill
The story of the “Traitorous Eight” is the story of the development of bipolar transistors. (Bipolar transistors are the npn and pnp types. The article mentions other types, called CMOS and MOSFET). These rapidly replaced vacuum tubes in amplifiers and early computers. They were critical to the US outpacing the Soviets in the arms race and the space race. The Minuteman missiles and the Apollo guidance computer were built with the very first integrated circuits. (Integrated circuits are wafers containing multiple diodes and transistors.) Back then just three or so diodes and transistors would be on a wafer. Your Arduino chips have about 100,000 transistors! Apple’s just released M1 Pro Max chip has 57 billion transistors!! All of Apple’s most advanced chips are made in Taiwan by TSMC, now the undisputed leader in miniaturization of integrated circuits, much to the concern of Intel and AMD.

If  Cold War history doesn’t impress you the way it does those who grew up in fear of nuclear holocaust (somewhat the same way today’s people grow up in fear of climate change), then equally important history is that a significant fraction of all the companies we think of as “Silicon Valley” trace their founding to either (a) members of Fairchild Semiconductor, or (b) members of Hewlett-Packard (HP). You can include Apple Computer as a descendent of HP. In fact, “the Woz” invented the Apple I Computer while at HP, but management didn’t see the potential so he went off with Steve Jobs to found Apple Computer. This article has almost nothing about HP, but you will be impressed at how many household names (Intel, Amazon, and many more listed on the last page) have as their founders descendents of the Traitorous Eight.

Also, as much as specific technologies, these early movers, with their loyalty to each other and the pursuit of new technology rather than loyalty to their companies, created an atmosphere of limitless entrepreneurship, where it was socially and legally acceptable for people to depart the safety of successful companies and take big risks to start up new companies. Together, investors and engineers turned Silicon Valley (stretching from San Francisco to San Jose) into a sea of innovation.

Even though almost all semiconductor manufacturing happens overseas (China, Taiwan, South Korea, Japan, the Philippines, and Malaysia), the circuits and software are predominantly designed in California, often within biking distance of where Bill Hewlett, Dave Packard, and the Traitorous Eight founded their companies (on the Mountain View / Palo Alto border which is not coincidentally very near Stanford). In other words, the technological leadership and prosperity of California, and even the United States as a whole, can be substantially traced to just a dozen or so people, eight of whom are the focus of this article. Of course, they depended on many others, but if these eight people had lived and founded their company in England, Germany, Russia, China, or Japan, as a few examples, the balance of technological leadership would be completely different. My thinking is that knowing the roots of the technology you are using may help you understand the current international landscape. ~Brian
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,Q� WKH� ZLQWHU� RI� ����Ȉ������ :LOOLDP� 6KRFNOH\�� DQ� LQYHQWRU� RI� WKH
WUDQVLVWRU� DQG� D� YLVLWLQJ� SURIHVVRU� DW� 6WDQIRUG�8QLYHUVLW\�� GHFLGHG� WR
HVWDEOLVK� KLV� RZQ� PDVV� SURGXFWLRQ� RI� DGYDQFHG� WUDQVLVWRUV� DQG
6KRFNOH\�GLRGHV�>�@�+H� IRXQG� D� VSRQVRU� LQ�5D\WKHRQ�� EXW�5D\WKHRQ
GLVFRQWLQXHG� WKH�SURMHFW� DIWHU� D�PRQWK�>�@� ,Q�$XJXVW�������6KRFNOH\
WXUQHG� IRU� DGYLFH� WR� WKH� ILQDQFLHU� $UQROG� %HFNPDQ�� WKH� RZQHU� RI
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%HFNPDQ� NQHZ� WKDW� 6KRFNOH\� KDG� QR� FKDQFH� LQ� WKH� EXVLQHVV�� EXW
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V� QHZ� LQYHQWLRQV�ZRXOG�EH�EHQHILFLDO� IRU� KLV
RZQ� FRPSDQ\� DQG� GLG� QRW�ZDQW� WR� JLYH� WKHP� WR� KLV� FRPSHWLWRUV�>�@
$FFRUGLQJO\��%HFNPDQ�DJUHHG� WR�FUHDWH�DQG�IXQG�D� ODERUDWRU\�XQGHU
WKH�FRQGLWLRQ�WKDW�LWV�GLVFRYHULHV�VKRXOG�EH�EURXJKW�WR�PDVV�SURGXFWLRQ
ZLWKLQ�WZR�\HDUV�>�@

7KH� QHZ� GHSDUWPHQW� RI� %HFNPDQ� ,QVWUXPHQWV� WRRN� WKH� QDPH
6KRFNOH\� 6HPL�&RQGXFWRU� /DERUDWRULHV� �WKH� K\SKHQ� ZDV
FRQYHQWLRQDO�LQ�WKRVH�\HDUV��>�@�'XULQJ�������%HFNPDQ�DQG�6KRFNOH\
VLJQHG� WKH� GHDO�>�@� ERXJKW� OLFHQVHV� RQ� DOO� QHFHVVDU\� SDWHQWV� IRU
��������>�@�DQG�VHOHFWHG� WKH� ORFDWLRQ� LQ�0RXQWDLQ�9LHZ�� QHDU�3DOR�$OWR��&DOLIRUQLD�>�@�7KRXJK�6KRFNOH\
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FDPSDLJQ�EURXJKW�VRPH�WKUHH�KXQGUHG�UHVSRQVHV��DQG�ILIWHHQ�SHRSOH��LQFOXGLQJ�*RUGRQ�0RRUH�DQG�'DYLG
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6HOHFWLRQ� FRQWLQXHG� WKURXJKRXW� ������6KRFNOH\�ZDV� D� SURSRQHQW� RI� VRFLDO� WHFKQRORJLHV� �ZKLFK� ODWHU� OHG
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VXFFHVVIXO� FDQGLGDWH� KDG� WR� QHJRWLDWH� KLV� VDODU\�ZLWK� 6KRFNOH\��.OHLQHU�� 1R\FH�� DQG�5REHUWV� VHWWOHG� IRU
������� SHU� PRQWK�� WKH� OHVV�H[SHULHQFHG� /DVW� JRW� ������ +RHUQL� GLG� QRW� ERWKHU� DERXW� KLV� SD\PHQW�>��@
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Later known for  “Moore’s Law”  (2x every two years)

Brian Hill
Later known for founding  an investment company specializing in tech startups.

Brian Hill
An Intel founder
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%R� /RMHN�� EDVHG� RQ� WKH� DUFKLYHV� RI� 6KRFNOH\�� EHOLHYHV� WKDW� 6KRFNOH\� /DEV� QHYHU� ZRUNHG� RQ� ELSRODU
WUDQVLVWRUV�� WKDW� 6KRFNOH\� GLRGHV� ZHUH� 6KRFNOH\� DQG� %HFNPDQ
V� RULJLQDO� WDUJHW�� IRU� ZKLFK� %HFNPDQ
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V� VWDWH�RI
PLQG�LQ�����Ȉ�����DV�SDUDQRLD>QRWH��@�RU�DXWLVP��$OO�SKRQH�FDOOV�ZHUH�UHFRUGHG�>��@�DQG�WKH�VWDII�ZDV�QRW
DOORZHG� WR� VKDUH� WKHLU� UHVXOWV�ZLWK� HDFK� RWKHU�� ZKLFK�ZDV� QRW� IHDVLEOH� VLQFH� WKH\� DOO� ZRUNHG� LQ� D� VPDOO
EXLOGLQJ�>��@� 6KRFNOH\�� QRW� WUXVWLQJ� KLV� HPSOR\HHV�� ZDV� VHQGLQJ� WKHLU� UHSRUWV� WR� %HOO� /DEV� IRU� GRXEOH�
FKHFNLQJ�>��@�$W�VRPH�SRLQW��KH�VHQW�WKH�HQWLUH�ODE�IRU�D�OLH�GHWHFWRU�WHVW��WKRXJK�HYHU\RQH�UHIXVHG�>��@>��@

7KH�WHDP�VWDUWHG�ORVLQJ�LWV�PHPEHUV��VWDUWLQJ�ZLWK�-RQHV��D�WHFKQRORJLVW��ZKR�OHIW�LQ�-DQXDU\������GXH�WR�D
FRQIOLFW�ZLWK�*ULQLFK�DQG�+RHUQL��1R\FH�DQG�0RRUH�WKHQ�VWRRG�RQ�GLIIHUHQW�VLGHV��0RRUH�OHG�WKH�GLVVLGHQWV�
ZKHUHDV�1R\FH� VWRRG� EHKLQG� 6KRFNOH\� DQG� WULHG� WR� UHVROYH� FRQIOLFWV�>��@� 6KRFNOH\� DSSUHFLDWHG� WKDW� DQG
FRQVLGHUHG�1R\FH�DV�KLV�VROH�VXSSRUW�LQ�WKH�JURXS�>��@

,Q�0DUFK�������.OHLQHU��ZKR�ZDV�EH\RQG�6KRFNOH\
V�VXVSLFLRQV�
DVNHG�SHUPLVVLRQ�RVWHQVLEO\�WR�YLVLW�DQ�H[KLELWLRQ�LQ�/RV�$QJHOHV�
,QVWHDG�� KH� IOHZ� WR� 1HZ� <RUN� WR� VHHN� LQYHVWRUV� IRU� D� QHZ
FRPSDQ\�� DQG� KLV� SDUHQWV�� 1HZ�<RUN� UHVLGHQWV�� DVVLVWHG� KLP�>��@
.OHLQHU�ZDV� VXSSRUWHG� E\�%ODQN��*ULQLFK�� /DVW��5REHUWV��+RHUQL
DQG� 0RRUH�>��@� $UWKXU� 5RFN� DQG� $OIUHG� &R\OH� IURP� +D\GHQ�
6WRQH�	�&R��EHFDPH�LQWHUHVWHG�LQ�WKH�RIIHU��EHOLHYLQJ�WKDW�WUDLQHHV
RI�D�1REHO�ODXUHDWH�ZHUH�GHVWLQHG�WR�VXFFHHG�>��@

$V�D�ODVW�UHVRUW��RQ�0D\�����������D�JURXS�OHG�E\�0RRUH�SUHVHQWHG
$UQROG� %HFNPDQ� ZLWK� DQ� XOWLPDWXP�� VROYH� WKH� �6KRFNOH\
SUREOHP�� RU� WKH\� ZRXOG� OHDYH�� 0RRUH� VXJJHVWHG� ILQGLQJ� D
SURIHVVRU�SRVLWLRQ�IRU�6KRFNOH\�DQG�UHSODFLQJ�KLP�LQ�WKH�ODE�ZLWK�D

SURIHVVLRQDO�PDQDJHU�>��@>��@�%HFNPDQ� UHIXVHG�� EHOLHYLQJ� WKDW�6KRFNOH\� FRXOG� VWLOO� LPSURYH� WKH� VLWXDWLRQ�
ODWHU�UHJUHWWLQJ�WKLV�GHFLVLRQ�>��@

,Q� -XQH� ������ %HFNPDQ� ILQDOO\� SXW� D�PDQDJHU� EHWZHHQ� 6KRFNOH\� DQG� WKH� WHDP�� EXW� E\� WKHQ� VHYHQ� NH\
HPSOR\HHV� KDG� DOUHDG\�PDGH� WKHLU� GHFLVLRQ�>��@�$W� WKH� ODVW�PLQXWH� WKH\�ZHUH� MRLQHG� E\�1R\FH��5REHUWV
SHUVXDGHG�KLP�WR�DWWHQG�WKH�PHHWLQJ�RI�WKH��&DOLIRUQLD�JURXS���DV�WKH\�FDOOHG�WKHPVHOYHV�LQ�WKH�DJUHHPHQW
ZLWK�)DLUFKLOG�>��@�7KH�PHHWLQJ�ZDV�KHOG�DW� WKH�&OLIW�+RWHO� LQ�&DOLIRUQLD� DQG�ZDV� DWWHQGHG�E\�5RFN� DQG
&R\OH�>��@�7KHVH�WHQ�SHRSOH�EHFDPH�WKH�FRUH�RI�D�QHZ�FRPSDQ\�

)ULFWLRQV

5HVLJQDWLRQ
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7KH�ILUVW�EXLOGLQJ�RI�)DLUFKLOG
6HPLFRQGXFWRU��DW�����(DVW
&KDUOHVWRQ�5RDG��3DOR�$OWR�
&DOLIRUQLD

&R\OH��D�UXGG\�IDFHG�,ULVKPDQ�ZLWK�D�IRQGQHVV�IRU�FHUHPRQ\��SXOOHG�RXW����QHZO\�PLQWHG���
ELOOV�DQG�ODLG�WKHP�FDUHIXOO\�RQ�WKH�WDEOH���(DFK�RI�XV�VKRXOG�VLJQ�HYHU\�ELOO���KH�VDLG��7KHVH
GROODU�ELOOV��FRYHUHG�ZLWK�VLJQDWXUHV��KH�H[SODLQHG��ZRXOG�EH�WKHLU�FRQWUDFWV�ZLWK�HDFK�RWKHU�>��@

)LQGLQJ�LQYHVWRUV�SURYHG�WR�EH�GLIILFXOW�>��@�7KH�86�HOHFWURQLFV�LQGXVWU\�ZDV�FRQFHQWUDWHG�LQ�WKH�HDVW��DQG
WKH�&DOLIRUQLD�JURXS�SUHIHUUHG�WR�VWD\�QHDU�3DOR�$OWR�>��@� ,Q�$XJXVW�������5RFN�DQG�&R\OH�PHW�ZLWK� WKH
LQYHQWRU�DQG�EXVLQHVVPDQ�6KHUPDQ�)DLUFKLOG�� IRXQGHU�RI�)DLUFKLOG�$LUFUDIW� DQG�)DLUFKLOG�&DPHUD�>��@>��@
)DLUFKLOG�VHQW�5RFN� WR�KLV�GHSXW\��5LFKDUG�+RGJVRQ��+RGJVRQ�� ULVNLQJ�KLV� UHSXWDWLRQ��DFFHSWHG� WKH�RIIHU
DQG� ZLWKLQ� D� IHZ� ZHHNV� FRPSOHWHG� DOO� SDSHUZRUN�>��@>��@� 7KH� FDSLWDO� RI� WKH� QHZ� FRPSDQ\�� )DLUFKLOG
6HPLFRQGXFWRU��ZDV�GLYLGHG� LQWR�������VKDUHV��(DFK�PHPEHU�RI� WKH� WUDLWRURXV�HLJKW� UHFHLYHG�����VKDUHV�
����VKDUHV�ZHQW�WR�+D\GHQ��6WRQH�	�&R�DQG�����VKDUHV�UHPDLQHG�LQ�UHVHUYH��)DLUFKLOG�SURYLGHG�D�ORDQ�RI
������PLOOLRQ�>��@�7R�VHFXUH� WKH� ORDQ�� WKH� WUDLWRURXV�HLJKW�JDYH�)DLUFKLOG� WKH�YRWLQJ�ULJKWV�RQ� WKHLU�VKDUHV�
ZLWK�WKH�ULJKW�WR�EX\�WKHLU�VKDUHV�DW�D�IL[HG�WRWDO�SULFH�RI����PLOOLRQ�>��@>��@

2Q�6HSWHPEHU�����������%ODQN��*ULQLFK��.OHLQHU��/DVW��0RRUH��1R\FH��5REHUWV��DQG�+RHUQL�UHVLJQHG�IURP
6KRFNOH\�/DEV�>��@�7KH\�EHFDPH�NQRZQ�DV�WKH��WUDLWRURXV�HLJKW���WKRXJK�LW�LV�QRW�NQRZQ�ZKR�FRLQHG�WKH
WHUP�>��@>��@�6KRFNOH\�FRXOG�QHYHU�XQGHUVWDQG�WKH�UHDVRQV�IRU�WKLV�GHIHFWLRQ�>��@�$IWHU� WKDW� WLPH��KH�QHYHU
WDONHG�WR�1R\FH�DJDLQ�>��@�EXW�FRQWLQXHG�WR�IROORZ�WKH�ZRUN�RI��7KH�(LJKW��>��@�+H�DOVR�FRPEHG�WKURXJK�DOO
UHFRUGV� OHIW�E\�7KH�(LJKW��EDVLQJ�SDWHQWV��KHOG�DV�6KRFNOH\�/DEV
� LQWHOOHFWXDO�SURSHUW\��RQ�DQ\� LPSRUWDQW
LGHDV�>��@��7HFKQLFDOO\��LQ�DFFRUGDQFH�ZLWK�8�6��ODZ��WKRVH�SDWHQWV�ZHUH�LVVXHG�WR�WKH�UHVSHFWLYH�LQYHQWLQJ
HPSOR\HHV��

,Q�������ZLWK�WKH�KHOS�RI�D�QHZ�WHDP�>��@�6KRFNOH\�EURXJKW�KLV�RZQ�GLRGH�WR�VHULDO�SURGXFWLRQ��EXW� WLPH
KDG� EHHQ� ORVW�� DQG� FRPSHWLWRUV� KDG� DOUHDG\� FRPH� FORVH� WR� WKH� GHYHORSPHQW� RI� LQWHJUDWHG� FLUFXLWV�>��@>��@
%HFNPDQ�VROG� WKH�XQSURILWDEOH�6KRFNOH\�/DEV� WR� LQYHVWRUV� IURP�&OHYHODQG��2Q�-XO\�����������6KRFNOH\
ZDV� VHULRXVO\� LQMXUHG� LQ�D� FDU� FUDVK�>��@� DQG� DIWHU� UHFRYHU\� OHIW� WKH� FRPSDQ\� DQG� UHWXUQHG� WR� WHDFKLQJ� DW
6WDQIRUG�>��@�,Q������>��@�,7	7��WKH�QHZ�RZQHUV�RI�6KRFNOH\�/DEV�PRYHG�WKH�FRPSDQ\�WR�)ORULGD��:KHQ
WKH�VWDII�UHIXVHG�WR�PRYH��WKH�ODE�FHDVHG�WR�H[LVW�>��@

:H�ZHUH�DOO� IRFXVHG�RQ� WKH�VLQJOH�JRDO�RI�SURGXFLQJ
RXU� ILUVW� SURGXFW�� D� GRXEOH� GLIIXVHG� VLOLFRQ� PHVD
WUDQVLVWRU�����:H�ZHUH�DOO�YHU\�\RXQJ�����WR������RQO\�D
IHZ� \HDUV� EH\RQG� RXU� VFKRRO� GD\V��:H�ZHUH� D� YHU\
FRPSDWLEOH�JURXS�DQG�VSHQW�D� ORW�RI� WLPH�RXWVLGH�RXU
ZRUNLQJ� KRXUV�� 0RVW� RI� WKH� IRXQGHUV� ZHUH� PDUULHG�
EXV\�VWDUWLQJ� WKHLU� IDPLOLHV�DQG� UDLVLQJ�VPDOO�FKLOGUHQ
LQ� DGGLWLRQ� WR� DOO� WKH� WLPH� DQG� HIIRUW� WKH\� ZHUH
VSHQGLQJ�EXLOGLQJ�)DLUFKLOG� ���� ,�DP�VWUXFN�E\�ZKDW�D
UHPDUNDEOH� WLPH� LW� ZDV� DQG� ZKDW� LQQRYDWLYH
RSSRUWXQLWLHV��Ȉ�-D\�7��/DVW������>��@

,Q�1RYHPEHU�������7KH�(LJKW�PRYHG�RXW�RI�*ULQLFK
V�JDUDJH>��@�LQWR�D�QHZ��HPSW\�EXLOGLQJ�RQ�WKH�ERUGHU
RI�3DOR�$OWR�DQG�0RXQWDLQ�9LHZ�>��@�7KHLU�VWDUWLQJ�VDODULHV�UDQJHG�IURP���������WR���������SHU�\HDU�>��@
+RGJVRQ��ZKR�KHDGHG�WKH�ERDUG�RI�GLUHFWRUV��VXJJHVWHG�1R\FH�DV�WKH�RSHUDWLRQDO�PDQDJHU�RI�WKH�FRPSDQ\�
EXW�1R\FH�UHIXVHG�>��@�)DLUFKLOG��NQRZLQJ�1R\FH
V�SHUVRQDOLW\��DOVR�RSSRVHG�KLV�OHDGHUVKLS�>��@�5HJDUGOHVV
RI� WKH� ZLOO� RI� )DLUFKLOG�� 1R\FH�� DQG� 0RRUH�� ZKR� ZHUH� UHVSRQVLEOH� IRU� WKH� UHVHDUFK� DQG� SURGXFWLRQ�
UHVSHFWLYHO\��EHFDPH�WKH��OHDGHUV�DPRQJ�HTXDOV��>��@

6SOLW
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7KH�KLVWRULF�PDUNHU�DW�WKH�)DLUFKLOG
EXLOGLQJ�DW�ZKLFK�WKH��WUDLWRURXV�HLJKW��VHW
XS�VKRS�DQG�WKH�ILUVW�FRPPHUFLDOO\
SUDFWLFDO�LQWHJUDWHG�FLUFXLW�ZDV�LQYHQWHG

7KH�JURXS�LPPHGLDWHO\�VHW�D�FOHDU�JRDO�WR�SURGXFH�DQ�DUUD\�RI�VLOLFRQ�GLIIXVLRQ�PHVD�WUDQVLVWRUV�IRU�GLJLWDO
GHYLFHV��XWLOL]LQJ�WKH�UHVHDUFK�UHVXOWV�RI�%HOO�/DEV�DQG�6KRFNOH\�/DEV�>��@�0RRUH��+RHUQL�DQG�/DVW�OHG�WKUHH
WHDPV�ZRUNLQJ�RQ�WKUHH�DOWHUQDWLYH�WHFKQRORJLHV�>��@>��@�7KH�WHFKQRORJ\�RI�0RRUH�UHVXOWHG�LQ�D�KLJKHU�\LHOG
RI� RSHUDWLRQDO� Q�S�Q� WUDQVLVWRUV�� DQG� LQ� -XO\Ȉ6HSWHPEHU� ������ WKH\� ZHQW� LQWR� PDVV� SURGXFWLRQ�>��@� 7KH
UHOHDVH� RI� S�Q�S� WUDQVLVWRUV� RI� +RHUQL� ZDV� GHOD\HG� XQWLO� HDUO\� �����>��@� 7KLV� FUHDWHG� WKH�0RRUH�+RHUQL
FRQIOLFW� DW� )DLUFKLOG��0RRUH� LJQRUHG� WKH� FRQWULEXWLRQ� RI�+RHUQL�� DQG�+RHUQL� EHOLHYHG� WKDW� KLV�ZRUN�ZDV
XQIDLUO\�WUHDWHG�>��@�+RZHYHU�� WKH�0RRUH� WUDQVLVWRUV�IRUPHG�WKH�SUHVWLJH�RI�)DLUFKLOG�6HPLFRQGXFWRU�Ȉ�IRU
VHYHUDO�\HDUV��WKH\�EHDW�DOO�WKH�FRPSHWLWRUV�>��@

,Q�������)DLUFKLOG�PHVD� WUDQVLVWRUV�ZHUH�FRQVLGHUHG� IRU� WKH�'���%�0LQXWHPDQ� ,� JXLGDQFH� FRPSXWHU�� EXW
WKH\� GLG� QRW� PHHW� PLOLWDU\� VWDQGDUGV� RI� UHOLDELOLW\�>��@� )DLUFKLOG� DOUHDG\� KDG� D� VROXWLRQ� LQ� WKH� SODQDU
WHFKQRORJ\� RI� +RHUQL� SURSRVHG� RQ� 'HFHPEHU� ��� ������ ,Q� WKH� VSULQJ� RI� ������ +RHUQL� DQG� /DVW� ZHUH
VSHQGLQJ�QLJKWV�RQ�H[SHULPHQWV�ZLWK�WKH�ILUVW�SODQDU�WUDQVLVWRUV�>��@�7KH�SODQDU�WHFKQRORJ\�ODWHU�EHFDPH�WKH
VHFRQG�PRVW�LPSRUWDQW�HYHQW�LQ�WKH�KLVWRU\�RI�PLFURHOHFWURQLFV��DIWHU�WKH�LQYHQWLRQ�RI�WKH�WUDQVLVWRU��EXW�LQ
�����LW�ZHQW�XQQRWLFHG�>��@�)DLUFKLOG�DQQRXQFHG�WKH�WUDQVLWLRQ�IURP�PHVD�WR�SODQDU�WHFKQRORJ\�LQ�2FWREHU
�����>��@�+RZHYHU��0RRUH�UHIXVHG�WR�FUHGLW�WKLV�DFKLHYHPHQW�WR�+RHUQL��DQG�LQ������HYHQ�DWWULEXWLQJ�LW�WR
XQQDPHG�)DLUFKLOG�HQJLQHHUV�>��@

,Q�������6KHUPDQ�)DLUFKLOG�H[HUFLVHG�KLV�ULJKW� WR�SXUFKDVH�VKDUHV�RI� WKH�PHPEHUV�RI� WKH� WUDLWRURXV�HLJKW�
-D\� /DVW� UHFDOOHG� �LQ� ������ WKDW� WKLV� HYHQW� KDSSHQHG� WRR� HDUO\� DQG� WXUQHG� IRUPHU� SDUWQHUV� LQWR� RUGLQDU\
HPSOR\HHV��GHVWUR\LQJ�WKH�WHDP�VSLULW�>��@�,Q�1RYHPEHU�������7RP�%D\��WKH�9LFH�3UHVLGHQW�RI�0DUNHWLQJ�DW
)DLUFKLOG��DFFXVHG�/DVW�RI�VTXDQGHULQJ�PRQH\�DQG�GHPDQGHG� WHUPLQDWLRQ�RI�/DVW
V�SURMHFW�RI�GHYHORSLQJ
LQWHJUDWHG�FLUFXLWV��0RRUH�UHIXVHG�WR�KHOS�/DVW��DQG�1R\FH�GHFOLQHG�WR�GLVFXVV�WKH�PDWWHU�>��@�7KLV�FRQIOLFW
ZDV� WKH� ODVW� VWUDZ�� RQ� -DQXDU\� ���� ������ /DVW� DQG� +RHUQL� OHIW� )DLUFKLOG� DQG� WR� KHDG� $PHOFR�� WKH
PLFURHOHFWURQLFV�EUDQFK�RI�7HOHG\QH��.OHLQHU�DQG�5REHUWV�MRLQHG�WKHP�DIWHU�D�IHZ�ZHHNV��%ODQN��*ULQLFK�
0RRUH��DQG�1R\FH�VWD\HG�ZLWK�)DLUFKLOG��7KH�WUDLWRURXV�HLJKW�VSOLW�LQWR�WZR�JURXSV�RI�IRXU�

)URP�����Ȉ������)DLUFKLOG�ZDV�WKH�XQGLVSXWHG�OHDGHU�RI�WKH
VHPLFRQGXFWRU� PDUNHW�� ERWK� WHFKQRORJLFDOO\� DQG� LQ� WHUPV� RI
VDOHV��>��@�(DUO\������EURXJKW� WKH� ILUVW� VLJQV�RI�PDQDJHPHQW
SUREOHPV�>��@� ,Q� 1RYHPEHU� ������ WKH� FUHDWRUV� RI� LQWHJUDWHG
RSHUDWLRQDO�DPSOLILHUV�%RE�:LGODU� DQG�'DYLG�7DOEHUW� OHIW� IRU
1DWLRQDO� 6HPLFRQGXFWRU�>��@� ,Q� )HEUXDU\� ������ WKH\� ZHUH
IROORZHG�E\�ILYH�WRS�PDQDJHUV�ZKR�GLVDJUHHG�ZLWK�1R\FH�>��@
1R\FH� VWDUWHG� OLWLJDWLRQ� ZLWK� VKDUHKROGHUV� DQG� HIIHFWLYHO\
UHPRYHG� KLPVHOI� IURP� WKH� RSHUDWLRQDO� PDQDJHPHQW�>��@� ,Q
-XO\� ������ WKH� FRPSDQ\� EHFDPH� XQSURILWDEOH� DQG� ORVW� WKHLU
OHDGLQJ�SRVLWLRQ�LQ�WKH�PDUNHW�WR�7H[DV�,QVWUXPHQWV�>��@

,Q�0DUFK�������0RRUH�DQG�1R\FH�GHFLGHG�WR�OHDYH�)DLUFKLOG
DQG�DJDLQ��DV�QLQH�\HDUV�SULRU�� WXUQHG� WR�$UWKXU�5RFN�� ,Q� WKH
VXPPHU� RI� ������ WKH\� IRXQGHG� 10� (OHFWURQLFV�>��@� %ODQN�
*ULQLFK��.OHLQHU��/DVW��+RHUQL��DQG�5REHUWV�VHW�DVLGH�WKH�SDVW
GLVDJUHHPHQWV� DQG� ILQDQFLDOO\� VXSSRUWHG� WKH� FRPSDQ\� RI
0RRUH� DQG�1R\FH�>��@� $� \HDU� ODWHU�� 10�(OHFWURQLFV� ERXJKW� WKH� WUDGH� QDPH� ULJKWV� IURP� WKH� KRWHO� FKDLQ
,QWHOFR�DQG� WRRN� WKH�QDPH�RI� ,QWHO��0RRUH�KHOG� VHQLRU�SRVLWLRQV� DW� ,QWHO� XQWLO� �����ZKHQ�KH�ZDV�QDPHG
&KDLUPDQ� (PHULWXV� RI� ,QWHO� &RUSRUDWLRQ�� 1R\FH� OHIW� ,QWHO� LQ� ����� WR� OHDG� WKH� QRQ�SURILW� FRQVRUWLXP
6HPDWHFK��+H�GLHG�VXGGHQO\�LQ�������WKH�ILUVW�RI�7KH�(LJKW�

+HULWDJH
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*ULQLFK�OHIW�)DLUFKLOG�LQ������IRU�D�VKRUW�VDEEDWLFDO>��@�DQG�WKHQ�WDXJKW�DW�8&�%HUNHOH\�DQG�6WDQIRUG��ZKHUH
KH� SXEOLVKHG� WKH� ILUVW� FRPSUHKHQVLYH� WH[WERRN� RQ� LQWHJUDWHG� FLUFXLWV�>��@� +H� ODWHU� FR�IRXQGHG� DQG� UDQ
VHYHUDO�FRPSDQLHV�GHYHORSLQJ�LQGXVWULDO�UDGLR�IUHTXHQF\�LGHQWLILFDWLRQ��5),'��WDJV�>���@

%ODQN�ZDV�WKH�ODVW�RI�7KH�(LJKW�WR�OHDYH�)DLUFKLOG�LQ�������+H�IRXQGHG�WKH�ILQDQFLDO�ILUP�;LFRU�VSHFLDOL]LQJ
LQ�LQQRYDWLYH�VWDUW�XSV��DQG�LQ������VROG�LW�IRU������PLOOLRQ�>��@

+RHUQL�KHDGHG�$PHOFR�XQWLO�WKH�VXPPHU�RI������DQG��DIWHU�WKH�FRQIOLFW�ZLWK�WKH�7HOHG\QH�RZQHUV��IRU�WKUHH
\HDUV� KHDGHG� 8QLRQ� &DUELGH� (OHFWURQLFV�>���@� ,Q� -XO\� ������ VXSSRUWHG� E\� WKH� ZDWFK� FRPSDQ\� 6RFL©W©
6XLVVH� SRXU� O
,QGXVWULH�+RUORJ¨UH� �WKH�SUHGHFHVVRU� RI�6ZDWFK�*URXS�� IRXQGHG� ,QWHUVLO�� WKH� FRPSDQ\� WKDW
FUHDWHG� WKH�PDUNHW� IRU� FXVWRP� &026� FLUFXLWV�>���@>���@� 7KH� FLUFXLWV� GHYHORSHG� E\� ,QWHUVLO� IRU� 6HLNR� LQ
����Ȉ����� FRQWULEXWHG� WR� WKH� ULVH� RI� -DSDQHVH� HOHFWURQLF� ZDWFKHV�>���@>���@� ,QWHUVLO� DQG� ,QWHO� ZHUHQ
W
FRPSHWLWRUV�DV�,QWHO�UHOHDVHG�D�OLPLWHG�VHW�RI�WHPSODWHG�FLUFXLWV�IRU�FRPSXWHUV�DQG�VROG�WKHP�LQLWLDOO\�RQO\�LQ
WKH�8�6��PDUNHW��ZKHUHDV�,QWHUVLO�IRFXVHG�RQ�FXVWRP�&026�FLUFXLWV�ZLWK�ORZ�SRZHU�FRQVXPSWLRQ�DQG�VROG
WKHP�ZRUOGZLGH�>��@

/DVW�UHPDLQHG�ZLWK�$PHOFR�DQG�IRU�WZHOYH�\HDUV�VHUYHG�DV�9LFH�3UHVLGHQW�RI�7HFKQRORJ\�DW�7HOHG\QH��,Q
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Brian Hill
The Wikipedia article has seven more pages of references that I did not print out. If Silicon Valley history interests you, then “Bill & Dave: How Hewlett and Packard Built the World's Greatest Company” is a great book to read. The Wikipedia article on Bob Widlar is also interesting. Bob Widlar put an entire amplifier into an integrated circuit and made Fairchild Semiconductor and then National Semiconductor the leaders in “op amps” (which are among the most fundamental  integrated circuits).  ~Brian


