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1 Introduction 
This project history examines the Aurora Project started by Teradyne in 1995, an endeavor cited 

as a breakthrough in solving Harvard Business Professor Clayton Christensen’s “Innovator's 

Dilemma" theory.  Christensen’s acclaimed theory explains how established firms can often fail 

due to the emergence of new, “disruptive technologies” that usurp the larger firms’ market 

positions.  The Aurora Project was an attempt by Teradyne to develop two such disruptive 

technologies in the semiconductor testing industry.  Its ultimate success implies that despite the 

concerns raised by Christensen, large companies can solve the Innovator’s Dilemma.  But it also 

turns out that the methodology employed in the Aurora Project is not a guarantee for success, as 

there are numerous, uncontrollable factors which also determine the ultimate commercial viability 

of a technology.    

1.1 Teradyne 
Teradyne, Inc. was founded in 1960 by MIT alumni Alex d’Arbeloff and Nick DeWolf.  They 

revolutionized electronics testing by introducing industrial-

grade, computer-operated electronics testers to replace slow 

manual testing by technicians using laboratory equipment.1  In 

the past 40 years, Teradyne grew into an industry-leading 

supplier of automatic test equipment (ATE) for semiconductor 

manufacturing.  The company now employs over 8,000 people 

worldwide.  In 1995, while global sales for the entire ATE 

market totaled $3.6 billion, Teradyne’s 22% market share in the 

semiconductor ATE industry brought in sales totaling $821 

million.  Furthermore, revenue generated for all divisions that year, including the company’s 

software, telecomm and board test groups, totaled to more than $1 billion. 2 

1.2 Motivation  
As a very successful company founded by MIT alumni, Teradyne serves as a particularly relevant 

and interesting case study.  However, the MIT connection runs even deeper as Teradyne co-

founder Alex d’Arbeloff now serves as chairman of the MIT Corporation.   Furthermore, 

                                                      
1 Bower, Joseph. “Teradyne: The Aurora Project.” (Harvard Business School Case, #N9-397-114, March 5, 
1998), 1. 
2 “Teradyne 1995 Annual Report,”  Teradyne, Inc.   

Figure 1 Teradyne's first 
product – The D133,  a 

Diode Tester 
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Teradyne is also a local company, with its worldwide headquarters located nearby in downtown 

Boston.  Finally, the direct correlation between the Aurora Project and Christensen’s central 

thesis from The Innovator’s Dilemma makes this project 

history a logical extension of the course curriculum. 

1.3 Analyzing Aurora 
The Aurora Project strove to develop testers that utilized 

Complementary Metal Oxide Semiconductor (CMOS) 

circuits (rather than bipolar circuits) within the machines and 

utilized testing software based on the Windows NT platform 

(rather than UNIX).  These two technologies represented 

emerging disruptive technologies within the semiconductor testing industry.  The astounding 

success of the Aurora Project led both Teradyne managers and the media to label the Aurora 

Project as an innovative solution to Christensen's dilemma.  “Teradyne and Integra [Aurora] are 

doing what history and professor Christensen say can’t be done.”3  To assess the validity of this 

statement, a thorough analysis of Christensen’s theory, Teradyne as a firm, its technology and all 

aspects of the Aurora Project was conducted.  This analysis revealed that Teradyne did succeed in 

solving the Innovator’s Dilemma.  However, a question arose as to whether the Aurora 

methodology could be successfully applied to other projects both within Teradyne and from other 

firms.  Further examination showed that the Aurora methodology could not be applied as a 

general solution to the Innovator’s Dilemma because of the many variable factors that either 

contribute to a project’s success or demise.  

 

2 Research Conducted 
The research conducted was comprised primarily of live and video interviews, and written 

documents. Interviews played a crucial role in giving personal perspectives of important events 

from Teradyne’s past and of the development of the Aurora Project.  Key interviews included 

those with Alex d’Arbeloff (former CEO and Chairman of Teradyne), Tom Newman (VP 

Corporate Relations), Mark Levine (Product Group Manager), Hap Walker (Group Engineering 

Manager), and Gordon Saksena (ICD Engineer).  Each of these engineers played important roles 

either related to the Aurora Project or to other entrepreneurial endeavors within Teradyne.  

Written documents included Harvard Business School case studies, written by Professor Joseph 

Figure 2: Teradyne 
Headquarters – Boston, MA
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Bower, detailing the progress of the Aurora Project, product literature for various Teradyne 

products, technical papers explaining the Teradyne’s technology, and Teradyne’s annual financial 

reports.  All of these documents helped to understand the methodology applied to the Aurora 

Project and also provided direction for further research.  

 

3 Innovator’s Dilemma 
The analysis of the Aurora Project must begin with an analysis of Harvard Business School 

Professor Clayton Christensen’s thesis.  In his book The Innovator’s Dilemma, Christensen 

explains his theory about how large, established firms can fail even “by doing everything right.”4  

Christensen’s Innovator’s Dilemma states that a company’s successes and strengths can actually 

become obstacles when faced with changing markets and technologies. 

3.1 Who Does the Innovator’s Dilemma Apply To? 
It is important to realize that not all companies will face the Innovator’s Dilemma.  Only certain 

types of large, immobile organizations are vulnerable to failure by failing to correctly solve the 

dilemma.  A firm is most at risk if it rigidly adheres to a particular value network.  The value 

network of a firm describes “the context within which a firm identifies and responds to 

customers’ needs, solves problems, procures input, reacts to competitors, and strives for profit.”5  

In essence, it represents the principles managing a firm by defining the firm’s target markets, its 

products and services and its customer relations strategy.   

 

Large, successful firms are most prone to failure due to the Innovator’s Dilemma primarily 

because of their inability to adjust to changing markets quickly.  Typically, these firms specialize 

in the high-performance, high-profit end of the market.  When dealing with their large customers, 

these firms tend to work extremely closely with their customers to ensure complete customer 

satisfaction with new products. Additionally, due to the size of the firm, the organizational 

structure is usually rather hierarchical and bureaucratic.  While this structure may be necessary to 

manage complexity, it reduces the firm’s ability to respond quickly to rapid changes in its market.   

                                                                                                                                                              
3 Stewart, Thomas. “How Teradyne Solved the Innovator’s Dilemma.” (Fortune. January 10, 2000), 188.  
4 Christensen, Clayton.  The Innovator’s Dilemma.  (HarperCollins Publishers: New York, 1997). 
5 Christensen, 32. 
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3.2 Why Do These Firms Fail? 
Large organizations targeted by Christensen fail either because they failed to identify emerging 

technologies or they were unable to adapt quickly enough to encompass the new technologies.   

 

To correctly understand why a firm might fail, it is important to first distinguish between the two 

types of technologies as described by Christensen: sustaining technologies and disruptive 

technologies.  Sustaining technologies are technologies that continually increase product 

performance by improving an established technology.6  These sustaining technologies represent 

the type of development work that most large firms engage in because they reflect customer 

demands solely for higher performance.  Most large companies adeptly turn sustaining 

technology challenges into achievements through research and development efforts.  Disruptive 

technologies, on the other hand, are “innovations that result in worse product performance, at 

least in the near term.”  They are generally “cheaper, simpler, smaller, and, frequently, more 

convenient to use.”7  These characteristics typically appeal to lower-end, cost-sensitive customers 

and imply lower profit margins initially on this technology.   

 

Disruptive technologies appear as an unattractive investment for large firms simply because they 

do not arouse a satisfactory level of customer interest and they cannot promise the high profit 

margins that large firms are accustomed to.  High-end customers generally value better 

performance more than cost reductions.  Therefore, investing in technology that delivers worse 

performance at a cheaper price contradicts their principles.  As a result, these customers are 

initially uninterested in disruptive technologies.  Furthermore, to maintain steady growth of the 

large organization, they must focus on generating an increasing revenue stream.  Relative to a 

smaller company, this revenue stream could be an order of magnitude greater for the larger firm.  

Since disruptive technologies are often cheaper and do not yet offer a large market, they do not 

produce high profits.  The result is that the bigger a company, the less attractive a disruptive 

technology will seem.8  The disruptive technology is therefore usually developed by smaller firms 

looking for a toehold in the lower end of the market, among more cost-sensitive customers.   

 

However, it is precisely because the larger firms fail to invest in disruptive technologies that they 

might potentially fail.  A key characteristic of a disruptive technology vis-à-vis a sustaining 

                                                      
6 Christensen, xv. 
7 Ibid 
8 Christensen, xx-xxi. 
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Figure 3: Sustaining vs. Disruptive Technologies 

technology is its steeper development trajectory.  In Christensen’s model, the development 

trajectory represents the pace of innovation for a particular technology.  While disruptive 

technologies usually have initially worse product performance, the rate of improvement for the 

new technology is greater as illustrated in Figure 3 below.  This means that the new technology 

will eventually surpass the performance of the older sustaining technology and eat into the high-

end market share.  Due to the relative immobility of the larger firms’ organization structures, they 

are often unable to respond to the rapidly changing market conditions by the time they recognize 

the disruptive technology as a viable alternative within their market space. 

 

The large firms then find themselves behind the current technology and unable to respond quickly 

enough as the more mobile small firms erode their market share.  The way in which the initial 

success of these customer-oriented firms impedes their ability to investigate lower-end, emergent 

technologies is the essence of Christensen’s Innovator’s Dilemma. 
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3.3 How Can Firms Succeed? 
The next logical question in light of the rather grim picture presented by the Innovator’s Dilemma 

is can a firm hope to succeed?  The answer lies in firms being able to identify, develop and 

successfully market emerging, potentially disruptive technologies before they overtake the 

traditional sustaining technology.  However, as described by the Innovator’s Dilemma, the value 

networks and organization structures of these firms make it an arduous process to complete.    

 

Identification of these disruptive technologies can be a daunting mission because, as Christensen 

states, “markets that do not exist cannot be analyzed.”9  One cannot predict what the market or 

probability of success will be for these emerging technologies.  Therefore, managers need to 

engage in discovery-driven planning, in which they operate on the assumption that new markets 

can not be analyzed and instead rely on learning by doing and real-time adjustment of strategy 

and planning.10  The key obstacle to success with this approach is the stigma of failure in many 

firms.  In trying to solve the Innovator’s Dilemma, managers should leave room for failure in 

their planning, and be willing to invest in what may be a potentially disruptive technology.  This 

requires that the firm itself be willing to leave room from failure, and should failure occur, wrap 

the lessons from the experience back into the firm as preparation for the next opportunity. 

 

Even after correctly identifying potentially disruptive technologies, firms still must circumvent its 

hierarchy and bureaucracy that can stifle the free pursuit of creative ideas.  Christensen suggests 

that firms need to provide experimental groups within the company a freer rein.  “With a few 

exceptions, the only instances in which mainstream firms have successfully established a timely 

position in a disruptive technology were those in which the firms’ managers set up an 

autonomous organization charged with building a new and independent business around the 

disruptive technology.”11  This autonomous organization will then be able to choose the 

customers it answers to, choose how much profit it needs to make, and how to run its business.   

 

Furthermore, the firm must quickly develop the new technology to compete with smaller, more 

mobile firms while maintaining its core business.  Finally, even if engineers successfully develop 

a working product, they must find an appropriate market to target, a difficult task given the 

                                                      
9 Christensen, 143. 
10 Christensen, 157. 
11 Christensen, xx. 
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Figure 4:  1995 Teradyne Organization Chart 

unpredictable nature of markets.  In short, there are many variables involved in solving the 

Innovator’s Dilemma with few lifelines along the way. 

 

4 Teradyne 
The next step in the analysis of the Aurora Project is to understand the nature of the organization 

that developed it. Teradyne is one of the world’s largest semiconductor ATE producers.  It 

currently employs over 8000 engineers working in a variety of areas including semiconductor 

manufacturing and software, telephone and PC board testing.   

4.1 Teradyne Organization 
Teradyne’s organization reflects top management’s philosophies in running the firm and its 

overall culture.  Teradyne firmly believed that a large company organized in a top-down fashion 

and centrally run with a large planning organization would undoubtedly fail due to the highly 

volatile and cyclical environment of the ATE industry.  Thus, it is composed of a central 
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management team leading a series of smaller divisions that are “close to the customer, 

entrepreneurial, and understood the changes [in the market].”12   

 

Figure 4 shows Teradyne’s overall organization in 1995, the beginning of the Aurora Project.  

The central management team consisted of Chairman and CEO Alex d’Arbeloff, Vice Chairman 

and CFO Owen Robbins, Vice Chairman James Prestridge, and President and Chief Operating 

Officer George Chamillard.  The smaller, customer-focused divisions were organized by product 

under a broad test group and consisted of highly specialized engineers responsible for all the 

intimate details of their respective products and technology.13  Prior to the Aurora Project, the 

three main product divisions were: the Logic Test Division (LTD), the Memory Test Division 

(MTD) and the Industrial Consumer Division (ICD) or the Mixed Signal Division.  LTD 

developed machines utilizing Very Large Scale Integrated (VLSI) circuits to test systems for 

high-performance logic semiconductor systems such as microprocessors.  Meanwhile, MTD 

focused on providing testing solutions for memory devices such as DRAM or Flash.  Lastly, ICD 

worked to incorporate both digital speed and analog capabilities into testing equipment for 

industrial consumers.  After the Aurora Project, a fourth product group, the INTEGRA Test 

Division, joined the other divisions under Teradyne’s umbrella.   

 

In addition to the centralized management team, a centralized sales and finance department 

strengthened the tenuous link between the three product divisions.  This division helped cement 

the strong relationship between the product divisions and their respective customers.  Because 

Teradyne created highly customized products for their customers, and relied heavily on customer 

input during the design and implementation phases of product development, close ties with their 

customers was an essential part of their business strategy.  

4.2 Alex d’Arbeloff 
Teradyne corporate management functioned as the link between Teradyne’s customers and its 

internal engineers.  They “spent a lot of time with the customers at a different level of abstraction, 

networked the industry, developed an understanding of some of the natural changes that were 

going on, and brought that thinking to discussions with the detail people.”14  Chairman and CEO, 

Alex d’Arbeloff played one of the most influential roles in Teradyne management history.  

                                                      
12 Bower, Joseph. “Teradyne: Corporate Management of Disruptive Change.” (Harvard Business School 
Case, #9-398-121, March 25, 1998), 4. 
13 Bower, “Teradyne: Corporate Management of Disruptive Change.” Pg. 4. 
14 Bower, “Teradyne: Corporate Management of Disruptive Change.” Pg. 5. 
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Chamillard noted that d’Arbeloff was able to fulfill 

his role as manager “naturally because he grew up 

in the industry…he knows everybody.”15  

 

D’Arbeloff graduated from MIT with an SB 

Management Degree in 1949.16  Like Charles 

Draper, as presented in Donald MacKenzie’s 

Inventing Accuracy, Alex d’Arbeloff certainly fit 

the role of the heterogeneous engineer with his 

ability to “engineer the social as well as the 

physical world.”17  He used his vision, networking 

ability, business acumen, and eagerness to 

experiment to encourage entrepreneurship within 

the confines of Teradyne.   

 

D’Arbeloff’s vision was apparent from the founding of Teradyne when he pushed the notion of 

automatic testing to the forefront of the semiconductor testing industry. However, d’Arbeloff’s 

success lay not only in having a vision, but also in bringing that vision to a reality.  His sales and 

recruiting skills served him well when finding engineers and managers to staff his projects.  He 

knew that “accumulating talent is the key to winning out in the long term.”18  A couple of the key 

managers that he had recruited were James Prestridge, Teradyne’s Vice Chairman, and Mark 

Levine, the product manager for the Aurora Project.  Furthermore, his willingness to experiment 

and learn from past experiences provided him with valuable insights into the semiconductor 

industry that he applied to future projects.  During his reign at Teradyne, he actively attempted to 

start entrepreneurial projects within Teradyne such as Kinetrix, which will be discussed in 

Section 8.1, and the Aurora Project, but he also helped fund a countless number of other 

endeavors and served on the boards of other startups, such as Empirix, a small software venture 

based out of New Hampshire.    

 

                                                      
15 Bower, “Teradyne: Corporate Management of Disruptive Change.” Pg. 5. 
16  “d'Arbeloff elected as new chairman of MIT Corporation.”  MIT Tech Talk.  (December 11, 1996.)  
http://web.mit.edu/newsoffice/tt/1996/dec11/43114.html (12/01/00). 
17 Mackenzie, Donald. Inventing Accuracy.  (MIT Press: Cambridge, 1990), 28. 
18 Bower, “Teradyne: Corporate Management of Disruptive Change.” Pg. 15 

Figure 5:  Alex d'Arbeloff, former 
Chairman and CEO of Teradyne
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As CEO and chairman of the board of directors for Teradyne, d’Arbeloff was integrally involved 

in all aspects of Teradyne’s progress.  He used his own knowledge base and drew upon the 

strengths of others to propel Teradyne to become a market leader in semiconductor ATE.  

Recently in May, 1997, however, he retired from his position as CEO and chairman of the board 

of Teradyne.  

 

4.3 Teradyne Culture 
As the central body, Alex d’Arbeloff and his management team played an integral role in 

developing the corporate culture of Teradyne.  Although each division had unique cultural 

attributes due to differing personalities and product goals, the divisions still held fast to common 

values and goals such as work ethic and standards for production.  Furthermore, the lateral 

movement of engineers between different divisions within the firm helped to bridge the cultural 

gap.  Employees enjoyed the freedom to transfer to different divisions depending on their interest 

and skills.19  Also, managers could bring in top talent from other divisions to develop any new, 

promising projects.  This practice was greatly used in the development of the Aurora Project and 

will be discussed later.  Mark Levine characterized Teradyne’s culture as “really fair, not 

political, open environment.  People are willing to help each other, talk to each other, encourage 

each other.”20 

 

The emphasis on freedom for employees within Teradyne reflects its relatively flat structure at its 

executive level, unusual for an organization of Teradyne’s size.  As will be discussed later, 

significant protests arose in response to the Aurora Project.  Many managers seriously doubted 

the venture’s viability and, more importantly, were not prepared to sacrifice valuable resources to 

develop the endeavor.  Yet nearly all the managers who felt strongly about the Aurora Project did 

not hesitate to voice their opinions directly to Alex d’Arbeloff.  As d’Arbeloff’s brainchild, the 

Aurora Project was obviously very personal to the President and CEO.  Nevertheless, fellow 

executives and managers were ready to explain their doubts of the project and engage in a 

constructive dialogue with d’Arbeloff.  Not only does such interaction portray Teradyne’s most 

powerful executive as a very approachable individual, but it reflects a culture akin to startups 

where all employees are valued relatively equally and are able to contribute to major decisions 

within the firm.  

                                                      
19 Interview with Alex d’Arbeloff. November 14, 2000. 
20 Interview with Marc Levine.  December 1, 2000. 
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Figure 6:  Teradyne and the Innovator’s Dilemma Model 

4.4 Fitting the Innovator’s Dilemma Framework 
As described above, a large, immobile company faces the Innovator’s Dilemma when it is unable 

to recognize and develop a disruptive technology due to company constraints, eventually causing 

the downfall of the corporation.  Christensen’s thesis focused on large, immobile firms that 

operated closely with their customers and within a niche.  As a major player within the high-end 

semiconductor test industry, Teradyne fit Christensen’s mold for a company that could potentially 

fall prey to this quandary.  It satisfied the qualities of being a large, established firm as a firm 

with over 8000 employees and a 40-year history.  Furthermore, because the divisions needed to 

respond to customers’ demands and maintain their satisfaction, Teradyne was a relatively 

immobile firm.  

 

 

 

 

5 Semiconductor Testing Technology 
Teradyne’s core business is comprised of developing semiconductor ATE to test the functionality 

of integrated circuit (IC) chips.  The Aurora Project focused on creating the next generation type 

of testers for these chips.   

 

Semiconductor ATE first loads the IC chips onto a testhead where the tester can apply input 

voltages and read the chips responses.  To determine whether the chip is operating correctly, 

semiconductor manufacturers create “test cases” for the chip comprised of known sequences of 

low and high input voltages, and then compare the actual output of the chip to the expected 

results based on the chip design.  Actual verification of the accuracy of the chip’s output depends 

on the customized programming of the tester by customers.  A key selling point for any high end 

tester is its clock frequency specification, the speed at which these tests can be run.  Additionally, 
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since there is significant test case programming effort involved on the customer side, usability 

and familiarity with the testing software are also important.    

 

5.1 ATE Hardware: CMOS vs. Bipolar 
Traditionally, Teradyne’s high-end tester hardware had been based on bipolar Emitter-Coupled-

Logic (ECL) circuit design.  ECL is a family of 

bipolar circuit design that is characterized by very 

high speed performance.  In comparison, current 

Complementary Metal Oxide Semiconductor (CMOS) 

circuits are slower because of the slower voltage 

switching characteristics of these devices and the 

tendency towards instability at very high speeds 

where the output voltage may not switch fast enough, 

resulting in invalid voltage outputs.  Using a CMOS 

timing generator chip, clock speeds of 100 MHz 

would be attainable, which falls far short of the 800 

MHz clock speed capability of Teradyne’s high end 

bipolar based testers.21 

 

However, the key advantage of CMOS technology 

resulted from the increased functionality that could be 

integrated on a single chip since CMOS devices are 

much smaller than bipolar transistors.  For instance, a 

bipolar-based tester would have timing control 

functionality implemented across several chips, 

whereas a CMOS design could compact the timing 

generation into a single integrated chip.22  Although, 

individual voltage switching characteristics were 

slower for CMOS transistors, because CMOS 

functionality can be implemented in fewer chips, the overall speed of a CMOS based system was 

                                                      
21 “Teradyne VLSI Product Information,” http://www.teradyne.com/prods/std/vlsiprod.html.  December 15, 
2000 and “Teradyne ITD Product Information,” http://www.teradyne.com/prods/itd/.  December 15, 2000. 
22 Levine, Mark.  Presentation: “The ‘Aurora’ Project: How Teradyne Solved the Innovator’s Dilemma”.  
Teradyne, Inc.  March 2000. 

Figure 7:  Basic Emitter-Coupled 
Logic (ECL) Inverter 

Figure 8:  CMOS Inverter 
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faster than an ECL based system.  The increase in speed resulted from decreasing the number of 

chip to chip interconnects, which are generally one to two orders of magnitude slower than intra 

chip connections. 

 

Another result of higher levels of integration was a dramatically smaller tester, which, in turn, 

lowered costs.23  Understanding the environment in which these testers operated was important to 

understanding the significance of reducing the machine’s size.  Customers’ manufacturing 

facilities needed to be maintained at “clean room” standards that required minimizing particle 

pollution in the air to avoid contaminating the chips.  Keeping large manufacturing facilities in 

compliance with these strict standards was very expensive and therefore the less valuable floor 

space a piece of test equipment occupied, the more attractive it was to the customer.   

 

Additional benefits of the CMOS technology included its much lower power consumption and its 

generally less complex design.24  The simpler design stemmed from differences in the device 

characteristics between bipolar and MOS transistors.   

5.2 ATE Software: Windows NT vs. UNIX   
Prior to Aurora, all of Teradyne’s tester applications ran on the UNIX software platform.  UNIX 

was widespread throughout the ATE industry because UNIX workstations had traditionally been 

more powerful than their PC counterparts.  However, the decade prior to the start of the Aurora 

Project saw performance improvements in 

PC hardware, making the Windows 

software platform a viable alternative to 

UNIX. 

 

ATE software was divided into two main 

components: the low-level driver software 

that actually controlled the tester hardware, 

and the high-level user interface (UI) 

through which customers programmed the 

test patterns and parameters and analyzed 

                                                      
23 Levine, Mark.  Presentation: “The ‘Aurora’ Project: How Teradyne Solved the Innovator’s Dilemma”.  
Teradyne, Inc.  March 2000. 
24 Fonstad, Clifton G. Microelectronic Devices and Circuits.  (McGraw-Hill: New York, NY, 1994), pg. 
521. 

Figure 9:  Microsoft Excel Spreadsheet 
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results.  Aurora software engineering manager Dan Proskauer pointed out that the specialty of 

Teradyne software engineers was in driver software, yet they end up wasting a lot of development 

effort on building the UI in UNIX.  “We spend about 75% of our effort in code [on the UI] and 

about 25% [on the drivers].  What’s even more interesting is that we find more than 75% of the 

bugs in [the UI] and less than 25% of the bugs [in the drivers]”.25  While the UNIX based 

applications might be more familiar to customers based on their use of previous Teradyne 

products, the usability of applications with the NT based UI is far greater.     

 

The key advantage for Teradyne in switching to the Windows NT platform would be the 

availability of high-level development tools that would dramatically reduce software development 

time and cost.  By leveraging Microsoft’s Object Linking and Embedding (OLE) and Common 

Object Model (COM) standards, software engineers could create UI applications on top of pre-

existing software building blocks.  Either small sections of C++ source code intended to 

supplement functionality or entire executable programs could be added to the existing software.  

In fact, Proskauer described how the increased use of Windows NT in industry led to a greater 

availability of software component blocks.  Teradyne could purchase a software module from a 

catalogue that would perform sophisticated waveform graphing for $300, while developing such a 

tool in-house would have taken several months, costing the company thousands of dollars.26 

5.3 CMOS and Windows NT as Disruptive Technologies 
CMOS and Windows NT both had the characteristics of the disruptive technologies described by 

Christensen.  CMOS hardware provided a lower level of speed performance, but was cheaper in 

both cost and space.  However, the key motivation for Teradyne to examine CMOS technology 

was the slope of its trajectory.  In 1995, the semiconductor industry as a whole invested more 

development resources into this technology, and as engineers continue to develop CMOS, they 

will address the performance speed.   

 

Similarly, in the case of Windows NT, the performance trajectory of the PC workstations 

increased more rapidly than their UNIX counterparts, to the point where Windows platform 

machines appeared as a viable alternative.  In addition, Windows software was cheaper to 

develop, both in time and cost.  Again, the development trajectory of Windows software was 

                                                      
25 “Managing Disruptive Change.”  Harvard Business School. [videos]. 
26 “Managing Disruptive Change.” Harvard Business School. [videos]. 
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steeper in 1995 than that of UNIX, because there was an industry-wide trend in software towards 

greater use of Windows technology.   

 

 

 

 

 

 
 

 

 

 

 

As shown in the Figure 10 above, the development trajectory of these two disruptive technologies 

will eventually surpass that of the sustaining technologies of bipolar hardware and UNIX 

software, which will then become obsolete in ATE. 

 

6 Aurora Project  

6.1 Motivations 
To understand the motivations for the development of the Aurora Project, it is important to first 

examine the market conditions leading up to its conception.  Growth of the semiconductor ATE 

industry was highly cyclical, and though Teradyne grew steadily, the company fortunes 

fluctuated.  In particular, during 1986-1990 Teradyne lost a great deal of money due to an 

industry recession and fierce competition.  After a failed attempt to alleviate stresses by 

improving company operations alone, top management officials realized that they needed to 

improve the quality of ATE to bring it to a level on par with Japanese competitors.27  This 

strategy led to TQM becoming one of the central elements of Teradyne’s approach to 

management and to all employees being involved in the process of continuous development.  

                                                      
27 Bower, Joseph. “Teradyne: Corporate Management of Disruptive Change”  (Harvard Business School 
Case, #9-398-121, March 25, 1998), 2. 
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Figure 10: The Trajectory of Disruption 
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Mark Levine was one of the TQM managers recruited to track and facilitate the TQM process 

within the company.28  

 

However, in 1991 a shift in strategy brought back the emphasis on profitable growth.  Together 

with market share gains and TQM-enabled improvements in efficiency, Teradyne improved their 

standings considerably and recovered from their previous losses by 1993, culminating in 1995 

being one Teradyne’s most profitable years. 29 

 

While the ATE industry recovered, d’Arbeloff noted “It was clear that our industry was 

recovering very quickly, and at that point I was looking beyond what we were doing to see what 

the holes were.”30  He found Teradyne to be lacking primarily in two areas.  First, he saw that 

while engineers had shifted their focus to working on hardware, the ATE industry continued to 

work solely on software.31  To enter this market, Teradyne bought a software testing unit that had 

spun out of Digital Equipment along with two startups also working with software testing, 

Hammer Technology and Midnight Networks.  The second hole d’Arbeloff found challenged 

Teradyne’s core semiconductor test business.  He saw that CMOS had emerged as a predominant 

semiconductor technology and Windows NT was rapidly becoming the operating system of 

choice of many engineers.32  The use of CMOS could greatly benefit their core products due to 

the benefits of CMOS technology.  The simpler design and higher integration on chips would lead 

to lower costs and the development of smaller ATE.  Despite CMOS technology’s lower 

performance, d’Arbeloff felt “the fact that [their] competitors were working on [CMOS 

technology] was important”33 and warranted an initiative from Teradyne to explore the benefits of 

CMOS technology.  In addition, developing the tester’s software on a Windows NT operating 

system, costs could potentially be lowered further. D’Arbeloff himself saw how a small software 

company in Cambridge, in which he was a director, could buy components for their Windows 

systems from catalogues for $200 or $300 while Teradyne’s software people spent countless 

resources writing new UNIX code.34  The development of Teradyne’s core business to encompass 

these two emerging technologies became known as the Aurora Project.   

                                                      
28 Ibid, 2 
 
29 “Teradyne 1995 Annual Report”, Teradyne Inc. 
30 Joseph L. Bower and Clayton M. Christensen, “Disruptive Technologies: Catching the Wave,” (Harvard 
Business Review, January-February 1995). 
31 Ibid. 
32 Bower, Joseph. “Teradyne: Corporate Management of Disruptive Change,” 3. 
33 Ibid. 
34 Ibid. 
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6.2 Overview and goals 
Essentially, the Aurora Project strove to produce an automatic tester for integrated circuits using 

the revolutionary advances in hardware and software technology.  Their primary objectives were 

to significantly reduce development costs and create testers that were a fraction of the size of the 

older mainframe testers.  On the hardware side, Teradyne engineers wanted to shift the company 

from bi-polar (ECL) to CMOS timing generators.  By capitalizing on the simpler design and a 

higher level of integration on each chip, smaller testers could be developed.  From the software 

side, the company needed to expand beyond the UNIX platform and respond to a growing 

prevalence of the Windows NT platform.  While CMOS was an emerging technology within the 

automatic testing industry, no major testing company had ever developed software for the 

Windows NT operating system.35  Yet building for the Windows platform would allow Teradyne 

to cater to a growing community of developers and engineers who were well versed in Windows 

and unfamiliar with UNIX.  Such a move would also lead to significant improvements in 

productivity and drastically lower development costs.  Furthermore, newer customers would no 

longer need to spend time learning a new platform and could immediately begin development 

using familiar base applications such as Excel and Visual Basic. 36 

6.3 Implementation 

6.3.1 Challenges facing d’Arbeloff 

At its conception, the Aurora Project was primarily a notion in d’Arbeloff’s mind.  To bring it to 

reality he had to face many challenges stemming from the markets, the customers and from 

within Teradyne itself.  The nature of Teradyne as a large, established engineering firm posed a 

great hurdle that d’Arbeloff had to overcome.  He had to convince not only the engineers within 

Teradyne that the Aurora Project dealt with viable and revolutionary technology, but he also had 

to find and approach potential customers and deal with the board of directors and stockholders.  

Because each division within Teradyne was so integrally tied to its customers, it was hard to 

convince any group to undertake such an ambitious project unless their customers were optimistic 

about the results the Aurora project hoped to produce.  Unfortunately, the initial response of 

customers to surveys regarding the new technology did not return a favorable response.   As a 

result, d’Arbeloff faced much internal resistance when trying to implement the Aurora project.  

The factors contributing to this internal resistance will be discussed in more depth in Section 7.   

                                                                                                                                                              
 
35 Interview with Alex d'Arbeloff.  November 14, 2000. 
36 Bower, Joseph (editor), “Managing Disruptive Change.” Harvard Business School.  [video] 
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6.3.2 Solutions 

How d’Arbeloff and his supporters overcame the challenges they initially faced showed 

d’Arbeloff’s business acumen and persistence.  First, d’Arbeloff needed to find a market to target 

this technology and then he needed to find strong managers capable of bringing the project to 

fruition.  After these key components were in place, a strong engineering group would have to be 

constructed in the suitable environment to ensure the successful and quick development of a 

viable product.  D’Arbeloff took on these arduous tasks with the same gusto as in past projects.  

 

6.3.2.1 The Target Market 

Choosing the appropriate market that the Aurora product would target was done carefully and 

methodically, as it would dictate the product’s commercial success.  Teradyne management 

decided to focus on the low-end ATE market, more specifically microcontrollers.37   

 

A microcontroller is a highly integrated chip that contains all the components comprising a 

controller such as a CPU, RAM, some form of ROM, I/O ports, and timers.  However, these chips 

are designed for very specific tasks rather than for general purposes, such as controlling a 

particular system, so the parts can be simplified and reduced to decrease production costs. Most 

microcontrollers are actually embedded within a larger 

device or system.38  Some of the common applications for 

microcontrollers include appliances (microwave oven, 

refrigerators), computers and computer equipment (laser 

printers, modems), and automobiles (engine control, 

diagnostics).  Furthermore, microcontrollers typically 

have low power requirements.39 

 

The microcontroller market seemed optimal for two primary reasons:  at the time Teradyne did 

not have a strong position in the microcontroller market and the nature of microcontrollers was 

such that engineers could afford to trade-off accuracy for cost.  Teradyne had been looking to 

expand their customer base, and the Aurora Project presented an opportunity to capture some of 

the low-end ATE market.  Also, because they did not currently have customers in this space, they 

had more flexibility with the design.  They could create a product according to their own 

                                                      
37 Bower, Joseph. “Teradyne: The Aurora Project”  (Harvard Business School Case, #9-397-114, March 5, 
1998), 5-10. 
38 http://webopedia.internet.com/TERM/m/microcontroller.html 

Figure 11:  A Microcontroller 
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specifications and then recruit the appropriate clientele.  In addition, the ability to trade-off 

accuracy for cost was extremely important because CMOS and NT technologies offered precisely 

lower costs at the expense of accuracy.  Customers operating in the high-end ATE market could 

not afford to compromise accuracy in lieu of saving money, and therefore would not have been 

interested in such testers.   

 

6.3.2.2 Key Players 

After selecting the appropriate market, d’Arbeloff set about finding the right talent to propel the 

Aurora Project to stardom.  He selected Marc Levine as its general manager.  Previously, Levine 

had served as software engineering manager for Teradyne’s Industrial Consumer Division (ICD) 

and as manager of corporate Total Quality Management (TQM).  He had developed a strong 

relationship with d’Arbeloff, and was recruited heavily by 

d’Arbeloff to head the Aurora team.  Mark Levine then 

recruited Hap Walker, also from the ICD division, whose 

background in hardware, software, and tester design would 

prove essential in the development of the Aurora Project.40  

Levine and Walker’s ability to join this new project so quickly 

directly reflected Teradyne’s corporate culture.  Unlike most 

large companies, Teradyne allowed for “internal recruiting,” 

where both new and established divisions can recruit employees 

from other divisions.41   

 

6.3.2.3 Development of the Aurora Project 

As mentioned, the next step in the Aurora development process involved setting up the 

environment in which engineers would be free to develop the emerging technologies.  After 

examining Teradyne’s organizational structure and corporate culture, it seemed natural to create a 

separate division for the Aurora Project under the broader semiconductor testing group.  This 

division became known as the INTEGRA Test Division (ITD) and was located in its own 

facilities in Bedford, MA.  With this infrastructure, Mark Levine was given the authority to pull 

together a new group of employees consisting of new hires and internally recruited people who 

were respected as superior engineers within Teradyne.   

                                                                                                                                                              
39 http://www.landfield.com/faqs/microcontroller-faq/primer/  (Section 2.3 – Applications) 
40  Interview with Alex d’Arbeloff. November, 14, 2000. 
41 Ibid. 
 

Figure 12:  Mark Levine, 
Aurora Project Manager
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While this division drew many resources from Teradyne’s existing culture, the Aurora division 

was also able to create a new culture akin to a “start-up” culture.  Being located in separate 

facilities, operating under its own budget, and reporting directly to the board of directors of 

Teradyne (more specifically Alex d’Arbeloff himself) facilitated the development of this type of 

culture.42  Furthermore, since Aurora embodied an effort to develop and market “new” disruptive 

technology, the management and engineers within the group were authorized to set new standards 

and expectations.  Software engineers could design new software without dealing with 

cumbersome legacy software.  Hardware engineers had the opportunity to work on a technology 

that had great future possibilities.43  As a result, the division worked hard and moved quickly to 

produce a marketable product without the hindrance of the miles of bureaucratic red tape often 

found in large companies.   

 

The actual development of the Aurora chip drew from many different external resources.  The 

first prototype chip was produced at a university-industry cooperative fabrication plant in 

California.  Engineers drew on the experience of a Teradyne VLSI division in Agoura Hills, 

California.  An effort was also mounted to build the chip in a production foundry in Taiwan.44  In 

developing software for the Windows platform, engineers met with a nearby application software 

manufacturer in which d’Arbeloff was an investor and a board member.45   

 

At the beginning of 1998, less than three years after the start of the Aurora Project, ITD 

announced the production of INTEGRA J750. 

 

6.4 The INTEGRA J750: The Success Story 

6.4.1 A Technical Success 

The two initial project goals were to reduce costs and to create a smaller tester.  The J750 met 

these goals with flying colors.  It had lowered costs to 25% of the original price.  The J750 sold 

on average for $500,000 as opposed to the average price of $2 million for the original mainframe 

VLSI testers.  The price varied according to the number of pins contained in the testers, but the 

                                                      
42 Interview with Alex d’Arbeloff.  November 14, 2000. 
43 Interview with Gordon Saksena.  November 20, 2000. 
44 Bower, Joseph (editor), “Managing Disruptive Change.” Harvard Business School.  [video] 
45 Ibid. 
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over all price per pin fell to an astounding $2000 per pin.  Furthermore, by combining timing 

functionality onto a single ASIC, Teradyne increased integration with CMOS technology and 

eliminated the bulky mainframe and interconnection 

cabling that was characteristic of older testers.  The 

resulting tester was known as a “zero footprint system,”46 

which appealed to financially prudent customers looking 

to maximize their limited and expensive production floor 

space.   

 

The specifications for J750 also proved to be more than 

adequate for the intended customer market.  The J750’s 

high-throughput parallel testing capabilities allowed for 95% parallel test efficiency for up to 32 

devices. 47  Furthermore, because interconnection cabling was drastically reduced, the J750 

proved to be 35% faster than an older, full-sized VSLI test system.48  

 

In addition, the accompanying software was based on the familiar Windows NT platform with 

well-established, familiar, and easy-to-use tools such as Microsoft Excel and Visual Basic.  

Customers found it significantly easier to program and operate.  The simple graphical user 

interface (GUI) allowed engineers to switch from one device program to another with only a 

mouse click.49  As Teradyne’s customers moved towards Windows software, a parallel movement 

by Teradyne facilitated the success of the INTEGRA J750.   

 

Perhaps even more importantly, “many of the ingenious features of the J750 [were] already 

migrating to other Teradyne systems under development.” 50  ITD currently remains one of the 

fastest growing semiconductor test business units within Teradyne.   

 

6.4.2 A Financial Success 

                                                      
46 “Teradyne Introduces Memory Test Option for the INTEGRA J750 VLSI Test System.”  PR Newswire. 
1998. 
47 “Integra750 Homepage,” http://www.teradyne.com/products/integraj750.htm 
48 INTEGRA J750: Your Profit Generator. Product Literature 
49 Integra J750 marketing pamphlet. “Your Profit Generator.” p.2 
50 Teradyne 1998 Annual Report, Letter to Shareholders. 

Figure 13:  Integra J750 
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Although innovation in technology does not necessarily guarantee success in the marketplace, the 

INTEGRA J750 was a financial success.  Within a year of its introduction in 1998, Teradyne 

shipped the 100th INTEGRA J750 testing system.  After just another nineteen weeks, Teradyne 

shipped its 200th system.51  In September 2000, Teradyne 

shipped its 500th INTEGRA J750 system to Global 

Testing Corporation. 52 Boasting the fastest new product 

ramp in Teradyne’s long history, over 350 INTEGRA 

products were sold to more than 38 customers to generate 

$200 million in less than 2 years.53    

 

To further emphasize the success of the INTEGRA J750 

and the backing it received from top management, it 

adorned the cover of the 1999 Teradyne Annual Report, 

an honor reserved for the single most important 

occurrence of the year.   

 

The commercial success of the INTEGRA J750 could also be measured by the various feedback 

from its customers.  C.T. Quah, Test Engineering Section Manager at National said: 

 
"In our evaluation of the J750 test system, we felt it was a good match for our high 
volume, mid-range digital products. We were most impressed with its ability to test many 
devices in parallel, quickly and efficiently. In addition, we can shorten the development 
time for new test programs on a customized design test solution. We are also pleased with 
the technical expertise and worldwide product support Teradyne has always provided 
with its products." 54 

 
Jon Hwu, CEO of Global Test, said:  

 
"To meet the needs of our diverse customer base, we purchased the J750 based on its 
multisite test capabilities and small footprint design allowing for more efficient use of our 
production floor space. The J750 also offered us the most economical approach to testing 
microcontroller devices with embedded flash and low-end mixed signal devices at 
100MHz performance. We also appreciate Teradyne's experience and global support for 

                                                      
51 Integra J750 marketing pamphlet.  “Your profit generator.” 
52 “Teradyne Announces the 500th Customer for the Integra J750 Test System,” 
http://207.3.147.187/news/p_release20000915.htm  (September 15, 2000) 
53 Levine, Mark.  Presentation: “The ‘Aurora’ Project: How Teradyne Solved the Innovator’s Dilemma”.  
Teradyne, Inc.  March 2000. 
54 “National Semiconductor Purchases Several Integra J750 Test Systems from Teradyne,” 
http://207.3.147.187/news/p_release20001024_national.htm  (October 24, 2000) 
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fabless semiconductor and subcon customers, we have always received excellent service 
from the Teradyne support organization." 55 
 

6.5 Solving the Innovator’s Dilemma 
After examining the development of the Aurora Project, its implementation and its ultimate 

success, it is evident that Teradyne did solve the Innovator’s Dilemma.  As described in Section 

3.1, Teradyne fit the criteria for a company facing the Innovator’s Dilemma.  It was a large, 

established company with a particular role in the semiconductor testing industry; it targeted the 

high-end ATE market and developed mainframe testers for its loyal customers.  Teradyne’s 

growth had depended on developing sustaining technologies and customizing them for its clients.  

However, with the conception and development of the Aurora Project, Teradyne succeeded in 

answering all of the challenges, outlined by Christensen, that large organizations faced when 

trying to embrace new, disruptive technologies.  It correctly identified CMOS and NT as 

disruptive technologies and experimented with its development.  Despite uncertain markets and 

uncertain profits, d’Arbeloff recognized the importance of these new technologies.  Furthermore, 

in the context of a large, immobile firm and despite internal resistance, he recruited top talent to 

manage the project.  The Aurora team brought the project to fruition and delivered on all of the 

promises initially laid out.  Finally, Teradyne’s management isolated the appropriate market for 

the INTEGRA J750 tester and successfully introduced the product to customers to ensure 

financial success.   

 

In short, Teradyne dealt with every challenge posed by Christensen effectively to come up with a 

viable solution for the Innovator’s Dilemma in this particular instance.  The question remains, 

however, of whether Teradyne managed to find a general solution to the dilemma.  We will 

discuss this further in Section 8.   

 

7 Internal Resistance 
From the moment Alex d’Arbeloff conceived of the Aurora Project through the project’s first 

year of sales, numerous obstacles were encountered that threatened to impede the project’s 

development.  In fact, the majority of these obstacles were the types of internal resistance 

Christensen highlights in his Innovator’s Dilemma.  The greatest amount of resistance surfaced 

                                                      
55  “Teradyne Announces the 500th Customer for the Integra J750 Test System,” 
http://207.3.147.187/news/p_release20000915.htm  (September 15, 2000) 
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when d’Arbeloff first suggested the Aurora Project to fellow executives and managers.  While 

nearly every person in upper management acknowledged the idea’s awesome potential, most 

managers did not believe that Teradyne was the right firm to undertake such a project for a 

number of reasons.  The following section will take a closer look at these various sources of 

internal resistance, and examine how d’Arbeloff and the Aurora Project team overcame them.   

7.1 Emigration of Talent 
One of the largest sources of resistance to the Aurora Project was management’s fear of losing 

their best and brightest engineers to a the new venture.  Teradyne is a very unique company in 

that employees have the option of moving relatively easily from one division to another.56  If a 

Teradyne employee were to suddenly find him or herself no longer interested in or sufficiently 

challenged by a product group, that employee would be free to switch to another division through 

an internal recruiting process.  By empowering employees to find a “best fit” with the company, 

Teradyne ensures that its engineers are happy and constantly challenged.  While great for the 

employees, this open mobility policy also translates into greater productivity for the company, 

since engineers are maximizing their potential.  In general, this policy of internal recruiting and 

cross-staffing in technology is typically found only in startups.  Most traditional corporations 

founded prior to the 1980’s tend to maintain a much more rigid structure for its employees.   

Teradyne’s policy, then, is yet another reflection of firm’s effort to be entrepreneurial despite its 

large size and veteran status.   

 

This internal staffing strategy transforms into a threat, however, when an internal venture like the 

Aurora Project surfaces.  Everyone’s expectation with the Aurora Project was that some of the 

firm’s most talented engineers and managers would be assigned to the project.  Hiring internally 

ensures that the venture will still maintain strong cultural and intellectual ties to the rest of the 

firm.  Bringing onboard one’s brightest engineers also guarantees the highest chance of success.  

Certainly, the Aurora Project was faced with a very daunting goal of achieving very lofty 

technical specifications in accuracy and speed.  It would require some of Teradyne’s best 

employees with a deep industry experience to transform that goal into a reality.   

 

Herein was the first source of resistance against Aurora.  Division managers were not willing to 

surrender their best and brightest for the Aurora Project–an experiment that was extremely risky 

                                                      
56 Interview with Alex d’Arbeloff. November 14, 2000. 
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and with a very uncertain future.57  These managers simply did not believe that the company 

should gamble their most valuable talent on a risky venture.  If the project failed, the time and 

energy of some of Teradyne’s most valuable resources would be wasted for at least two to three 

years, since it would take this amount of time to discern the ultimate viability of the Aurora 

technology.  More importantly, upper management saw the emigration of talent as a threat to the 

firm’s core business.58  These engineers were already working hard on Teradyne’s existing 

product lines, striving to make improvements that customers had requested.  Removing these 

engineers from their product groups could potentially throw off product development and 

introduce delays in product improvements.  In a very customer-driven industry, Teradyne had an 

important obligation to customer satisfaction, and the Aurora Project was certainly a threat to that 

relationship.  As a result, many managers at Teradyne challenged the Aurora Project on the 

grounds that it was gambling the firm’s best engineers on a risky idea and possibly jeopardizing 

the company’s core business.   

 

D’Arbeloff’s response to this resistance was to hire Marc Levine as Aurora’s project manager.  

Just prior to the Aurora Project, Marc had been manager of Teradyne’s Total Quality 

Management (TQM), a division that worked directly for d’Arbeloff.  Since Levine reported to no 

one else but d’Arbeloff, none of the other division managers were possessive of his talent and 

were thus not overly concerned when he transferred to Aurora.  Aurora’s subsequent hires were a 

little more difficult, since individuals like Hap Walker were working in other product groups that 

were not directly managed by d’Arbeloff.  Nevertheless, the combined persuasion of Alex 

d’Arbeloff and Marc Levine proved to be powerful enough to recruit enough employees to get the 

project started.   

 

More importantly, we find that d’Arbeloff was largely unfazed by his colleagues’ protests about 

losing talent.  This determination is a characteristic that we will see resurface repeatedly in 

Teradyne’s CEO as we continue to explore the implementation of the Aurora Project 

7.2 The Customer is Always Right 
As was briefly mentioned when examining the first source of resistance, Teradyne is a firm that 

relies heavily on strong customer relationships.  Most of Teradyne’s largest customers have been 

purchasing their testing equipment for years, representing a collection of long and rich 

                                                      
57 Ibid. 
58 Bower, Joseph (editor), “Managing Disruptive Change.” Harvard Business School.  [video] 
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partnerships.  One reason for Teradyne’s strong customer relationships is the firm’s high-quality 

products and consistent device performance.  Another reason, however, is Teradyne’s superior 

customer service and devotion to customer satisfaction.  A significant portion of Teradyne’s 

product development effort was focused on implementing customer suggestions and improving 

usability.  This marriage between a company and its customers is another key element that 

Christensen stresses in his Innovator’s Dilemma.  Because of this obligation to their customers, 

Teradyne had to make sure that all their efforts and resources were devoted to endeavors 

customers wanted.  If customers were not supportive of a product or technology, the firm had no 

justification for moving into that space for the simple reason that their resources could be better 

served addressing customer needs.   

 

In such a business where the customer drives so much of a company’s operation, Teradyne did 

not often have the luxury of pursuing experimental products.  It was largely through the 

persistence and initiative of Alex d’Arbeloff alone that Teradyne was able to occasionally 

surmount this obligation to the customers and experiment with new technologies.  The Aurora 

Project was such an instance of experimentation.  After some informal surveys of its customers, 

Teradyne’s managers quickly found out that almost none of their existing customers were 

interested in the Aurora Project.  Most customers required testers of only the highest precision, 

something which the new Aurora technology was not designed for.  Aurora was intended for a 

consumer that was willing to trade off some accuracy for a significant reduction in cost.   

 

Furthermore, nearly all of Teradyne’s customers had no interest in learning a new technology.59  

These businesses were already familiar with the UNIX platform and bi-polar technology that 

Teradyne’s past products had been based on.  Many of these customers had been using these 

Teradyne products for years, and had built a high level of expertise with their technology.  

Buying a tester that used completely different hardware and software would require a significant 

overhaul of any company’s production line, as these new testers are integrated with the other 

electromechanical device handlers and wafer probers.  More importantly, customers would need 

to retrain their technicians to learn Aurora’s new technology, a process that would require both 

time and money.60 Finally, the transitioning to a new tester technology could ultimately interrupt 

a company’s production cycle, resulting in a potentially significant drop in inventory and 

revenue.  So, even though many customers, like Teradyne’s upper management, recognized the 

                                                      
59 Ibid. 
60 Bower, Joseph (editor), “Managing Disruptive Change.” Harvard Business School.  [video] 
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significant advantages of moving to CMOS and Windows NT, nearly all of Teradyne’s major 

customers still preferred that Teradyne continue adding new improvements to their established 

and familiar technology.   

 

Well aware of their responsibility to customer satisfaction, Teradyne’s executives were thus 

extremely reluctant to support the Aurora Project, and justifiably so.  Ed Rogas was one such 

individual and challenged the viability of the product if customers were not willing to adopt it.  

Rogas was vice president of Teradyne’s Logic Test Division (LTD) at the time, and d’Arbeloff 

had actually initially targeted that group as one of the potential homes of the Aurora Project.  But 

Rogas was very much against the project and declined the invitation to host the new venture, 

citing his customers’ lack of interest in Aurora’s 

technology as the reason for his disinterest.  “Alex kept 

pinging me,” Rogas recalled, “but there was no way we 

could do this at VLSI.  Our markets kept demanding 

more… And these projects [to get “more”] are big bets.  

So you bet the division every time you do one of these 

things… The problem is that your customers lock you 

in.”61  Rogas eventually told d’Arbeloff: “I want 

nothing to do with this [the Aurora Project].”62  

Ironically, Rogas would soon lose a manager in his 

division to the Aurora Project.   

 

D’Arbeloff’s solution to this source of internal resistance was to target the Aurora technology at a 

completely new market: microcontroller manufacturers, mirroring Christensen’s recommendation 

in the Innovator’s Dilemma.   

7.3 Technical Considerations 
Many other managers challenged the Aurora Project based on technical reasons, questioning both 

the project’s feasibility and the Aurora technology’s software compatibility.  Both of these 

technical concerns were very legitimate and contributed further to the obstacles that presented 

themselves while the Aurora project was just getting of the ground.    

                                                      
61 Bower, Joseph.  “Teradyne: The Aurora Project.” (Harvard Business School Case Study, #N9-397-114), 
pg 5. 
62 Bower, Joseph (editor), “Managing Disruptive Change.” Harvard Business School.  [video] 
 

Figure 15:  Ed Rogas, Vice 
President of Logic Test Division
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Aurora’s technical specifications were very ambitious, and a handful of engineers and managers 

in the firm simply did not believe that they were achievable.63  Credence, one of the first 

semiconductor testing producers to move into CMOS technology, had yet to achieve the levels of 

accuracy and speed that Teradyne was hoping to achieve with Aurora.  Furthermore, Credence 

had no plans of moving their devices onto a Windows NT platform.  So, no one had any idea how 

feasible Windows NT technology would be in a semiconductor tester.  Questions regarding 

software speed and reliability loomed before the Aurora Project team and no one had the answers.  

In fact, even Hap Walker wasn’t sure the project was technically feasible at the outset.  When 

asked in an interview if he had always believed that Aurora would meet its specifications, Walker 

replied: “No, but I wanted to give it a try.  If we failed, I could always get another position in 

Teradyne.  The risk of it, as far as I’m concerned, was a non-issue.”64   

 

Besides the technical concerns about the viability of the Aurora Project, a number of individuals 

were also concerned about software compatibility issues.  Ed Rogas who had turned down the 

opportunity to host the Aurora Project in his Logic Test Division, was concerned that the shift to 

a Windows NT platform would threaten Teradyne’s other existing products that were already 

based on UNIX.  “When you break software compatibility, you make a big bet.”65  In short, 

engineers were worried that the shift to a Windows NT would introduce problems when this new 

platform was integrated into a production line that also used UNIX-based machines.  There are 

situations in which these various testers would need to communication with each other, and such 

an interchange would be very difficult, if not impossible, if two machines were built upon 

different operating systems.  Like Rogas, Hap Walker also had similar concerns about Windows 

NT, and initially advocated that the Aurora Project stick with UNIX.  However, continued 

persistence by Alex d’Arbeloff and Marc Levine, who had significant expertise in software 

systems engineering, ultimately convinced Walker that the move to Windows was worthwhile.   

7.4 Past Failings 
It turns out that Alex d’Arbeloff had a history of experimenting with new ventures within 

Teradyne.  In the past, d’Arbeloff had suggested a variety of endeavors, many of which were just 

as revolutionary as the Aurora Project and many more which were much less successful than 

Aurora.  Given the radical nature of most of his ideas however, d’Arbeloff was often met with the 

                                                      
63 Bower, Joseph (editor), “Managing Disruptive Change.” Harvard Business School.  [video] 
64 Interview with Hap Walker.  December 8, 2000. 
65 Ibid. 
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same level of internal resistance that we have seen here in the case of Aurora.  More importantly, 

despite this resistance, most of these projects managed to evolve from idea to reality almost 

entirely because of d’Arbeloff’s personal initiative and persistence.  Once again, we find 

d’Arbeloff stepping forward and leveraging his position and power to create an element of 

entrepreneurship within the firm.   

 

As can be expected with any sort of experimentation, many of d’Arbeloff’s ventures ended in 

failure.  Through a series of interviews, we were able to learn about two of these failed 

endeavors: the J401 Project and Kinetrix.66  Both ventures were extremely radical in their own 

respect and promised to add a whole new dimension to Teradyne.  But for a number of reasons, 

both projects also failed.  We will examine both in much greater detail shortly, but first let us 

investigate how failed ventures like the J401 Project and Kinetrix actually served as a source of 

resistance against the Aurora Project.   

 

It turned out that over the years, many managers who were veterans of Teradyne had grown 

skeptical of d’Arbeloff’s entrepreneurship, having seen so many of his projects end in failure.  

While certainly respecting the CEO for his creative thinking, these individuals did not believe 

that Teradyne was an appropriate firm to incubate such revolutionary ideas.  As a result, when the 

Aurora Project was first suggested, many individuals in upper management immediately recalled 

d’Arbeloff’s past disappointments and were very doubtful of the project’s viability.  Marc Levine 

was especially aware of these misgivings, relating the following in an interview: 

 
“There was a concern that this [the Aurora Project] would be Alex’s pet project, 
and that it [would be similar to] ideas he had a long, long time ago and that didn’t 
work out very well.  So people who had been around that long ago thought: ‘this 
is Alex going off again to do one of his pet projects.’  They were a little skeptical 
for that reason–that he wouldn’t be successful.”67   
 

This history of failure didn’t faze Levine, however, since he hadn’t been around when many of 

these projects failed.  Furthermore, Levine was comforted by the fact that d’Arbeloff would be 

behind him on the project.  “One of the reasons I was willing to take the risk to do it was because 

I had the support [of Alex d’Arbeloff].  Having that kind of support is very important.”68  

                                                      
66 Interview with Tom Newman.  November 22. 2000. 
67 Interview with Marc Levine.  December 8, 2000 
68 Ibid. 
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Looking back, however, Levine is certainly surprised at just how nonchalant he was about the 

risk of undertaking the Aurora Project: 

 
“It sort of seems like a dream sequence to me.  I’m not sure why I wasn’t more 
concerned about the risk I was taking.  When you think about it, it sounds pretty 
risky.  But as I said, I did have the CEO of the company wanting me to do it.  
There was a support system there.” 
 

So, even though he had a started a number of failed ventures, d’Arbeloff continued to persevere 

with his entrepreneurship with the Aurora Project.  More importantly, while many fellow 

mangers were certainly skeptical of Aurora based on d’Arbeloff’s mixed success with 

experimentation, Marc Levine remained confident, reassured by the fact that he had the power 

and resources of d’Arbeloff behind him.   

 

8 Extensibility of Aurora Project 
It certainly appears as if the Aurora Project solved Christensen’s Innovator’s Dilemma, and 

achieved great success both financially and technically doing so.  Looking to the future though, it 

is now useful to examine the extensibility of the Aurora Project.  Can the methodology used to 

make the Aurora Project such an accomplishment repeatedly produce the same results?  In short, 

is the Aurora methodology a guaranteed solution to Christensen’s Innovator’s Dilemma?  This 

question has very obvious implications for the general business community.  For not only would a 

solution to the Innovator’s Dilemma help Teradyne discover new markets in the future, it could 

be just as powerful for any other company in any other industry.   

 

To answer this question regarding the extensibility of the Aurora Project, we will examine past 

instances of failed ventures in Teradyne’s history.  Because many of these previous experiments 

closely resemble the Aurora Project, as we have alluded to earlier, a closer examination of these 

cases will give us insight as to whether or not the Aurora Project was truly a general solution to 

the Innovator’s Dilemma or simply an exceptional case.  The two past ventures we will examine 

are Kinetrix and the J401 Project.   

8.1 Kinetrix 
Kinetrix was Teradyne’s first and only foray into the semiconductor handling business.  Begun at 

about the same time as the Aurora Project, Kinetrix was d’Arbeloff’s response to a perceived 

market opportunity windfall.  As reported in the company’s 1997 Annual Report: 
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“Virtually all Teradyne semiconductor testers operate in tandem with electromechanical 
handlers and wafer probers, and the close linkage between tester and handler suggests that 
many of our customers will be attracted by the opportunity to buy both from a single 
supplier.”69  

 
The function of both an electromechanical handler and a wafer prober is to manipulate chips and 

boards so that they are properly positioned for a tester to evaluate them.  Unlike testers, which are 

derivatives of electrical engineering, handlers are products of mechanical engineering.   

8.1.1 Market Opportunity 

At the time, Teradyne did not produce any handlers.  Instead, the high volume wafer handling 

market was dominated by three companies who were very well established in the industry, 

creating too great of a barrier to entry for Teradyne to move in.  However, the package handling 

market was populated by 12 different companies, none of which had the proper economy of scale 

or resources to step forward and take a leadership role.  It was in his package handling business 

that d’Arbeloff saw a large market opportunity for Teradyne.  The CEO’s aspiration was to 

leverage the firm’s large financial resources and strong customer base to propel it to a dominant 

position in the package handling space.    

 

As in the case of the Aurora Project, Kinetrix encountered significant internal resistance, much of 

it stemming from disagreement with d’Arbeloff’s vision of moving into a completely new, though 

related, business.  Nevertheless, d’Arbeloff managed to find enough resources to get the Kinetrix 

project started, and one of his first acts was to hire some mechanical engineers from MIT to help 

him design a package handler.   

 

The Kinetrix project turned out to be technically successful, but there was no customer adoption.  

It turned out that while the device integrated well with other testers and handlers, it was not very 

user-friendly.  What had happened was that the MIT engineers, though technically adept, had not 

business experience and did not design the product with the customer in mind.  As a result, 

customers found the Kinetrix product difficult to use and Kinetrix ended up being a commercial 

failure.   

 

So, even though Kinetrix was able to overcome significant obstacles and produce a superior 

product, it’s commercial success was stunted because of usability issues.  And while the company 
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might have better-developed Kinetrix’s usability, it is still unpredictable whether or not 

companies would have purchased Teradyne’s handler.  There are simply some elements of 

business that a company has very little control over, such as market conditions and vacillations in 

customer demand.  Had the handler market suddenly taken a downturn, Kinetrix would most 

likely have been a failure regardless of how usable the device had been.  The justification for this 

conjecture is that since Kinetrix was organized as a startup-like venture, the project would have 

needed immediate commercial success to justify its continued viability.   

 

From this examination then, we find that companies must constantly deal with uncontrollable 

factors, and that oftentimes these unpredictable elements could alone determine the success or 

failure of a venture.    

8.2 J401 Tester 
The J401 Project is a venture whose story is almost identical to that of the Aurora Project’s.  

Fifteen years before the INTEGRA J750, Alex d’Arbeloff proposed J401 tester concept.  In 1975 

and 1976, microprocessors were starting to gain tremendous strength in the market, and 

microprocessor testers at the time had a tremendous monetary cost of around $160,000.  After 

soliciting outside advice, d’Arbeloff was convinced that he could create a device that was 

significantly cheaper.  And so, d’Arbeloff proposed to develop a tester that would achieve two 

goals: 1) cost approximately $25,000, or be 85% cheaper than existing testers and 2) be 

significantly easier to program.   

 

D’Arbeloff tried to convince operating divisions within Teradyne of the J401’s potential, but 

management was unwilling to part with resources and engineers.  Despite this reaction, he 

allocated resources from within the firm and set up a new facility three blocks away from 

Teradyne’s headquarters in downtown Boston.  This move is clearly very similar to d’Arbeloff’s 

approach to the Aurora Project.  Furthermore, just as with the Aurora Project, d’Arbeloff 

organized the J401 project as a startup venture and gave the group their own independence.   

 

When the J401 tester was completed, it had effectively met both of its intended goals.  The cost 

had been reduced 75% to $40,000 and it was much easier to program.  In fact, there were 

engineers who had worked at the firm for over 10 years who admitted that they didn’t know how 

to program Teradyne’s machines – devices they had helped design.  Yet, just in the span of a few 

                                                                                                                                                              
69 1997 Teradyne Annual Report 
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hours, these engineers were able to write simple test scripts using the new J401 programming 

interface.   

 

Despite these two impressive achievements however, the J401 failed to be a commercial success.  

Because of the device’s significantly reduced price, the J401’s intended market were companies 

who were willing to trade off some accuracy for savings in cost, just as was the case in the Aurora 

Project.  Yet it turned out that despite the product’s enormous cost reduction, the device’s price of 

$40,000 was still too great for customers in the new intended market.  On top of these financial 

problems, there was also no “correlation in test.”  Quite simply, test results produced by the J401 

failed to correlate with test results produced by other testers.70  Though this result was to be 

expected since accuracy was being sacrificed for savings in cost, it was still problematic for some 

customers.  As a result, only 24 J401 testers were sold in its first two years of production.  

Compare this metric with the 350 Aurora testers that were sold in its first two years of production, 

and it becomes clear how truly unsuccessful the J401 project was.   

 

This analysis of the J401 Project is very valuable since there are clearly so many parallels 

between this venture and the Aurora Project.  Both endeavored for extremely ambitious goals and 

were met with similar levels of internal resistance.  The two projects proceeded despite these 

challenges because they were strongly backed by d’Arbeloff, who found resources within the 

company to set both up as independent startup-like ventures.  Finally, both J401 and Aurora 

successful met their goals.  The only key real reason for the J401’s failure, it seems, was that the 

price of the device was still too high.  Considering how low Teradyne engineers were able to 

reduce the cost of the tester, however, it certainly seems like Teradyne only had so much control 

over this factor.  The firm had certainly done its best in lowering the tester’s price to a desirable 

level.  It was now up to the customers to decide whether or not they wanted to adopt this device, 

and this obviously did not happen.   

8.3 The Alex d’Arbeloff Factor 
From both of these examples, and from examining the Aurora Project as well, it is very apparent 

that Alex d’Arbeloff has made enormous impact on Teradyne. The man’s constant push for 

innovation and entrepreneurship have has really been the critical motivator of all three of these 

projects.  “A lot of the credit does need to go [d’Arbeloff] personally;” said Marc Levine in 

                                                      
70 Interview with Tom Newman, November 22, 2000 
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looking back on the Aurora Project, “he went around to everyone person and they all said they 

didn’t want to do it.  But he was very persistent.”71   

 

Thus, it could be argued that the Aurora Project was successful only because of d’Arbeloff’s 

vision and perseverance.  Most certainly, had it not been for d’Arbeloff, the Aurora Project would 

most likely never have gotten off the ground.  As Christensen suggests in his Innovator’s 

Dilemma, perhaps every venture needs some strong visionary like Alex d’Arbeloff to be 

successful.  Both Marc Levine and Hap Walker think this is the case and add that a leader like 

d’Arbeloff is truly hard to find.  Says Levine, “It may be that you need a CEO like Alex 

d’Arbeloff as part of the formula [for solving the Innovator’s Dilemma].  He’s a very bright, very 

persistent person and he understood entrepreneurial startups.”   

 

But is having a visionary like d’Arbeloff alone enough to solve the Innovator’s Dilemma?  

Apparently not, since both Kinetrix and J401 were projects that were spearheaded by d’Arbeloff 

but ended in failure.  But is the Aurora methodology, which incorporates d’Arbeloff’s vision with 

the project group’s startup structure, a solution to the Innovator’s Dilemma?  The following 

section will answer this question.   

8.4 Aurora’s Extensibility: Conclusion 
Analysis of past failures like Kinetrix and J401 reveals that there are elements of business 

that a company has limited control over, such as market conditions, technical feasibility 

and company culture.  These various factors can ultimately determine the success of a 

venture and are largely unpredictable and uncontrollable.  So, even if every future 

venture at Teradyne or any other company is structured as a startup with considerable 

autonomy and led by a great visionary, there is no guarantee that the endeavor will solve 

the Innovator’s Dilemma and meet the same commercial success Aurora did.   
 

In short, the Aurora methodology is not a recipe for success and cannot be reliably extended as a 

solution for future ventures within Teradyne or in any other company.   

 

                                                      
71 Interview with Marc Levine, December 8, 2000 
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9 Conclusion 
Teradyne’s Aurora Project is extremely unique in that it is one of the few instances a company 

has been able to overcome the internal hurdles typical of large, established firms and actually 

solve Christensen’s Innovator’s Dilemma.  In addition to being a technical and commercial 

success, the Aurora Project also established a new semiconductor tester trajectory based on 

CMOS and Windows NT and was able to effectively share its innovations with the rest of the 

firm.   

 

D’Arbeloff’s struggle to transform the Aurora Project from a conception into a reality certainly 

illustrate the variegated sources of internal resistance that define Christensen’s Innovator’s 

Dilemma: customer satisfaction, project feasibility, company culture and profitability.  All of 

these elements demonstrate how large companies like Teradyne are typically entrenched in a rigid 

value network that immobilizes them and impedes their response to disruptive technologies.   

 

While the general consensus of Teradyne management was that the proposed Aurora 

technology had great potential, none of the division managers were willing to take on the 

project because they were constrained by the firm’s rigid value network.  It was almost 

entirely through Alex d’Arbleoff’s consistent perseverance that the Aurora Project came 

to be.  And once underway, Aurora continued to pick up momentum and eventually 

produced a product that was a huge success.   
 

The methodology employed in the Aurora Project turns out not to be extensible, however.  

Teradyne did not develop an unfailing formula for success that could consistently solve the 

Innovator’s Dilemma.  There are simply too many factors which play into the ultimate success of 

a product, many of which a firm has no control over.  This conclusion is derived from an 

examination of Teradyne’s past failures that employed methodologies nearly identical to Aurora.  

It just happened that everything fell into place at the right time for the Aurora Project.  

D’Arbeloff hired a great project manager to lead the initiative, the market condition was suitable, 

and the technology turned out to be feasible.  Christensen himself says that it is impossible to 

predict markets that do not yet exist; thus, companies that invest in disruptive technologies can 

never guarantee success. 72   
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While research of the Aurora Project and other past ventures at Teradyne did not result in an 

extensible, general solution to Christensen’s Innovator’s Dilemma, it did illustrate the importance 

of discovery-driven planning.  This principle states that a company cannot expect to succeed in all 

of its pursuits, but it can always learn from every experience.  Most importantly, a firm needs to 

be willing to fail in order to succeed.  Says Christensen: “Discovering markets for emerging 

technologies inherently involves failure, and most individual decision makers find it very difficult 

to risk backing a project that might fail because the market is not there.”73  If d’Arbeloff had not 

been willing to take significant risks, even in the face of intense internal resistance, the Aurora 

Project and its immense successes would never had been realized.  Indeed, Teradyne was most 

fortunate to have at its helm a leader who understood the importance of experimentation and was 

willing to take on the inherent risk of failure in the hopes of creating revolutionary technology 

that would solve the Innovator’s Dilemma.   

                                                                                                                                                              
72 Christensen, 180. 
73 Christensen, 156. 
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