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WEST: One of the things that we're puzzled about this is, why San Diego? Other that
Irwin decided that the winters were warmer here than in Boston, and he came out. A
bunch of peoples' little stories, they just happen to fall into San Diego. But, you came

to San Diego because of some guy named Beyster.
RAY: Yeah. That's right.

SIMARD: It seems like there's a lot of military communications and electronics
contracting here in the San Diego area. If you had to characterize it after GE or
Convair went away and the aerospace left, it seems that if there's any theme to the
military consulting here in San Diego, it is some sort of electronics or communication
thing. But, we haven't come across anyone who could explain why that is the case,
other than that Irwin and Viterbi were kind of dabbling in their spare time and they
started Linkabit. Despite a lot of little individual happenstance stories, we haven't
really seen anything else. So, is it just that there were a few seeds that were planted

here, or is there a more rational or a consistent pattern to it?

RAY: No. I think you probably hit it pretty well on the head. I think it really goes
back to two independent seeds being planted. One, I think, was Bob Beyster. More
importantly than Beyster for the telecom industry was, was [rwin Jacobs. I can't tell
you all the reasons why he came to San Diego. I never talked with him about that.
But, I think that has a whole lot to do with why there's a telecom industry here today.
There are a lot of other things that compliment and supplement that. One is that
UCSD is an excellent school. But, that compliments it. That's not the driving thing. In
fact, if I'm not mistaken, in the early days of Linkabit, the predominant recruiting

came from MIT and Stanford.
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SIMARD: Yeah. We've had actually . . .

RAY: Even when we bought Linkabit in 1990, that still was where most of the
recruiting came from. There's nothing that explains who's the chicken and which one
is the egg. Irwin Jacobs was the one who created the business. Then he found the very
best people that he could find, wherever they were. Of course MIT and Stanford have
a lot of very good people. Not that he didn't recruit from other places. It's just that

that seemed to be the predominant recruiting grounds for them.

SIMARD: When I talked to Martha Dennis, she said, "I can't tell you how many
recruiting trips I took to MIT." [Laugh]

RAY: There were quite a few for Stanford as well.

WEST: You emphasized hiring the best people. Did the Linkabit hiring pattern,
which I guess you inherited when you acquired Linkabit, did that seem to be different
than that of the other electronics companies here in the area? Other than the fact
that it was so weighted to a couple of universities, were there other places that didn't
try so hard to find the best people on a national search, or weren't as successful, or
anything like that?

RAY: I don't think many people were as successful as Irwin was. I don't think there's
anyone that has had the same business model. It's been an engineering, technology-
driven business model, in my opinion. Irwin could tell you much better than I can. It
is one where you bring in the smartest and the best. You give them a lot of freedom.
You give them the resources they need. Then you provide a focus and direction for
where they do their work, and then you look out, because good things come out of
that. Now that's easy to say but it's difficult to do that. Not everybody uses it. It is
difficult to turn that into a good business. He was able to do that. I'm not sure there's
anyone else in the world that could have ever built a business that was anywhere near
as successful, or even just successful, as Irwin’s using that model. He was able to do it

uniquely well, in my opinion.

WEST: Can you think of any other San Diego companies that tried that and were
even moderately successful? Of those that were technology driven. Maxwell Labs,

maybe?

RAY: No.
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WEST: No, that was all contract, I guess.

RAY: No. [ don't think I've seen a company that was as engineering and technology
driven as Linkabit was. I saw a little bit of Linkabit, because we acquired it. [ don't

know Qualcomm. But my perception is, the same thing is true in Qualcomm.
SIMARD: Yeah. Qualcomm really became an intellectual property company.

RAY: Yeah, and incredibly rich in technology. I bet anyone would be surprised at all

of the things that are going on within Qualcomm today that one doesn't know about.

WEST: It seems kind of odd that he was able to pull it off in Linkabit. At least from
my experience as a government contractor many, many years ago, it's very rare that
A, you're thinking very far ahead. You're thinking about getting the next contract,
and how you are going to deliver that. And B, it is rare to be able to have in-house
technology as opposed to stuff that you're transferring to the government as part of

your contracted research.

RAY: No. You can definitely do that. You're right. That's not the norm. That's not the
normal government contract way. But, we have certainly done that all the way along.
Irwin did it in spades. As you may or may not know, when he started Qualcomm, he
started out with some government contracts. I remember talking with him about it
just as he was starting Qualcomm, his plans were to bring in government contracts,

but use those as the foundation for building a commercial business.
SIMARD: Which is what he had done at Linkabit with the VSAT terminal?
RAY: He did that in Linkabit. That’s correct.

SIMARD: How about Titan? How did you found your organization?

RAY: I came at it from a very different perspective. I came at it from SAIC. [ was
working for the U.S. government and Bob Beyster recruited me to come out here. I
became the thirty-second employee of SAIC. SAIC was strictly a government
contractor and the objective there was to bring in the next couple of contracts, and
later try to diversify very unsuccessfully into a commercial business. At least it was
unsuccessful while I was there. Then, I got into an argument with my boss and I lost.
[Laugh]

Interview conducted by Caroline Simard and Joel West on January 28, 2004 L 2’13 Library
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SIMARD: You didn't lose too badly, obviously. [Laugh]

WEST: What is the difference between the business models of Titan and SAIC? Are
they both strictly contract work for government or is there, like for Irwin and

Linkabit, more of an attempt to retain IP or to build competencies that are...

RAY: As was the case of SAIC and Linkabit and Qualcomm, the initial foundation of
Titan was government contracts. We started out, in Titan, with the philosophy that
we were going to have people working very closely together as teams to build a

business. It was a different business model than SAIC's.
WEST: Whereas at SAIC, you'd shift people around as needed for contracts?

RAY: No. It was, "You go build yours. You go build yours. You go build yours." That
may not sound like a very good business model, but it built a $6 billion corporation.
We did damn well with it. But, Titan was different. We also set out, at the beginning,
to have a public company, which was very different than SAIC. To raise the capital we
needed to expand and grow the business. We decided to diversify into commercial
business for a very different reason than Qualcomm. We decided to do it because we
thought we had to in order to survive. Back in the late '8os, the defense budgets were

in freefall. When peace broke out worldwide, defense spending plummeted.

WEST: [ remember real estate prices in San Diego plummeting. [Laughter] When all

those General Dynamics engineers got laid off.

RAY: That's right. General Dynamics went from 32,000 employees here to none. They
did sell off a piece of that business, but they had 32,000 at one time here in San

Diego.
SIMARD: What commercial business did you get into at the time?

RAY: We were very fortunate when we started the company. Technology was
communications technology, defense communications, and then building a
technology business. What do we mean by "government technology business"? It's
where the government gives you a R&D contract to do research and development.
You can take the technology that comes out of that to do whatever you like. We had
been getting R&D contracts for quite some time and had a very good technology

base.
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WEST: When you say a "technology base," are you talking about intellectual property,
which you own, or are you talking about intellectual property which has been
disclosed to the government, but that you understand better than anybody? Are you
talking about people? What do you mean by "technology base"?

RAY: The contract from the government is to develop technology to build, build,
build. The government owns that technology. They paid for it. However, if you will
put some of your own money in, then you can take that technology and obtain a
patent for it. In fact, you don't even have to put your own money in. You can go get a
patent. If it is strictly where the government funded it, not where you funded it, then
the patent will be such that you will have to give the government use of that
technology free, forever. But, you can take that technology that's patented and go out
commercially. The government encourages you to do that and sell it to anyone you
can, and you have a patent. So, the only thing you lose is that you can't use your
intellectual property that the government paid you to develop against the
government. The government has a right to that. But it really is not an impediment at
all.

WEST: No. Here we're talking about communications when we're talking about the

spinoff?

RAY: Yeah.

WEST: Or, the commercial?

RAY: No. It included communications.

WEST: What other technologies had commercial . . . .

RAY: We got involved in SPAWARSs, as an example, and developed some ways of
using electricity to generate power that you could use to sterilize medical products, to

kill bacteria in food, or to kill bacteria that might be in the mail, like anthrax.
SIMARD: That's the SureBeam technology?

RAY: Yeah. SureBeam is one of those. We use it for other applications as well. That is
one. But, most of the technology was in the information technology area. Also

artificial intelligence was another technology area that we were on the forefront of.
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WEST: IT is not known for the efficacy of its patents. Were there a lot of patents in
the IT stuff or was it more that people . . .

RAY: No. It was more the technology in the IT.
WEST: Like software or chip designs or what?

RAY: It was software and products. For example, we had a very, very early technology
and product for providing a system at very low cost to, for example, truckers. If you
remember one of Qualcomm’s products was OmniTrack, and we debated on whether

to compete with Irwin. I remember us talking about it.
WEST: You and Irwin?

RAY: Yeah. Our technology was very different. It was called - god, what was it called?
You're probably aware that there are literally millions of particles that come into our
atmosphere and burn up daily, and as they burn up they leave a track of radiation
coming into the atmosphere. You can bounce radio signals off of those. It means that
you can have low data rate communications without having a satellite. Just use that

as your satellite.
SIMARD: Wow. That's very creative.

RAY: It works, but it doesn't work continuously. You might go two, or three, or even
five minutes without communications. It is for an application that doesn't require
continuous communication. They like to provide information for truckers, and for
information that can wait five minutes, you can use this. We actually put in a few
hundred devices around the country to measure the depth of snow up in the
mountains to see if there's going to be too much runoff. You put in sensors to
measure the depth of the snow, and then you use our system to transmit that back
once a day to someplace where they kept up with the snow depth. Then they could
calculate what the likely the runoff would be, and if there would be problems from

the runoff in the spring.

WEST: It seems like that technology would be very useful in northern latitudes where

you don't have good satellite coverage?
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RAY: But again, it's only limited. Today with satellites you wouldn't want to go back
and use that technology. But, that's the place where we did have intellectual property,
we did have patents. We decided not to pursue them. We sold it.

WEST: When did you sell it off?
RAY: We sold it to the people who created it, to the employees in house.
WEST: Did they do anything with it?

RAY: The last time I heard just a couple of years ago they were doing a small

business. It was up in the Seattle area.

WEST: That kind of brought us to one of our main questions. It seems as though
Titan, much more than most companies, has a formal—I don't know if "policy" is the
right word—but it has a habit or a process of spinning companies out. A lot of
organizations say, "No, you can't leave," but like you said to Meister, you say, "Bye-

bye." Was it intentional or you just kind of happened upon that?

RAY: No. It was intentional, and again I think it's from necessity. Defense companies
around the country have been uniformly unsuccessful in building commercial
businesses. The principal reason is that people managing those businesses don’t
really understand the industry into which they're trying to get. You don't have people
selling that product or service that really understand the industry. They understand
the defense industry or the government industry. The way I put it to my people was,
"How long would it take Microsoft's best salesperson to come into Titan and make a
sale to the CIA?" They said, "Forever." I said, "That's about how long it'll take you to

go into this commercial industry and make a sale. About the same length of time."

WEST: It's funny you should mention that, because I left my company over a dispute
with my boss. It was a little company called CACI. I don't know if you've heard of

them?
SIMARD: I've heard of it.
RAY: It's not that little.

WEST: Yeah. My company never made it above fifteen employees. But I had a dispute
with my boss and I left. [Laugh] Of course, I didn't have a half a billion dollars in
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revenue when I left. [Laugh] We actually made a commercial software company. I
hear everything you're saying. The biggest problem for us was the business models.
We never actually escaped from the government contracting business model. We
went to a commercial contracting business model. But the entrepreneurial business
model is to take a venture capitalist's money, or angels’ money, or whatever, and to
bet it, invest in a product, take the risk, put them all on double zero and see what
happens. The government contracting model is to make ten percent here, ten percent

there, ten percent over there.

RAY: That's one thing about management. You can't have the same manager doing
both. The mentality is, just as you said, totally different. If you're going to have a
successful commercial business, you have to bring in someone who has exactly that
same mentality that you just described. The entrepreneurial mentality. You put it all
on goal and you go for it. That is a much more expensive way to go than if you're
using government funding to help to get it started, which you could do. What we
decided to do was to go out and find the very best person. Just like a VC would do.
Bring them in to run that business, then build a management team, and create a
culture that was appropriate for that industry, not the defense industry. But how does
a small defense company go out and find the best person to run this new business
who would work for a defense company? If that's all you are promising, you won't.
You'll never recruit that person. How do you recruit that person? The same way you
do if you're starting up a company from scratch. You set it up as a subsidiary with its
own stock. You give that person a pocketful of stock options, the same thing that that
person will do to bring in people to work for him or her. You build that up separately.
It doesn't do any good to build that up unless there's a way to get them acquitted.
How do you get them acquitted? That's what brings you to have to spin it off. It

seemed to me that all of those things were necessary in order to get to our goals.

WEST: Essentially what you're saying is that the expectations and the demands of the
executive labor market for these sorts of entrepreneurial companies dictated your

strategy for what you did with these technologies?

RAY: Yes. You just go through what it takes to be successful. It really dictates things.
Following that route doesn't mean you're a successful company. But it's certain that if
you use the same people, no matter how bright or how smart they are in the defense

area, to go over and build a commercial business, it is very unlikely to happen,
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because they don't have the right mindset. They don't understand the little ins and
outs of the industry.

SIMARD: These came out from your efforts in the commercial realm, when you

decided, "We need to spin it off, because that's the best strategy"?

RAY: We really have to make that commitment very early on if we are to recruit

those people. Once you head down that path you can't...

SIMARD: Was that a strategy to make up for the lost revenue in defense? Do you still

do that? If you see some interesting company from somebody's organization?
RAY: No. We did that up until the technology bubble burst.

WEST: When did you start this?

RAY: We started it in the early 'gos.

WEST: And stopped it when?

RAY: Two years ago. In early 2002. We probably should have stopped it in March of

2000. [Laughter]
WEST: Yeah. Well, many people should have stopped.

RAY: We didn't quite have that good of an insight. [Laughter] The thing that really
did help the company is that we got recognized as a technology company in '98, '99.
In '99 our stock was the largest gainer on the New York Stock Exchange, and
Qualcomm's was the largest gainer on the NASDAQ that same year. We used the
currency that we had through the price of our stock to make a number of defense
acquisitions. While our stock price was high, we bought a lot of defense companies.
After 9/11, when the defense budgets went up, we had the company sitting in exactly
the right position. We were just extremely lucky in how this company was positioned,
and the markets that it was positioned in. It allowed us to go after and win much
larger contracts very quickly and rapidly. During 2003, our core, internal growth was
a little over twenty-nine percent, over $400 million in revenues. All internal growth.
That strategy was paying off. We would have never had the mass if we hadn’t been

recognized as a technology company and used that to acquire other defense
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companies. We would have still been a $150 million defense company. We would

have been going after $10 million contracts instead of half a billion dollar contracts.
WEST: Yeah. So using your currency?

RAY: Was fortunate.

SIMARD: You were reinvesting it in your core company?

RAY: Yes.

WEST: We were talking about the difficulty in transferring skills between the
commercial side and the business side for managers, but what about for engineers? Is

it the same issue?

RAY: No. If you have a very good engineer, that good engineer can work just as easily

on one side as another. We transferred engineers all the time.
WEST: In both directions or just in one direction?

RAY: They go one direction at a time. Back in the late 'gos, they were all going
commercial. Now, they're all coming back. [Laughter| They only go one way. They go

both ways, but only one way at a time. [Laugh]

SIMARD: Yeah. I've been looking at a lot of press releases from companies over time.
A lot of companies that were defense companies started claiming after the late '8os
that, "We are a communications company.” Now, after September 11, they are back to,

"We're a defense company.” It's the same.

RAY: I plead guilty. We worked incredibly hard in the late '9os to become known as a
technology company. We changed our logo. We said, "Our mission is to create, build,
and launch technology based businesses." Finally in '99 we became recognized as a
technology company. That's why our stock price went up so much. Then we went

back. "We didn't mean that. We're really a defense company.” [Laughter]

SIMARD: You can be defense and still have very good technology and innovation?
Yeah.

RAY: That's really true.
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SIMARD: You can still hire the top engineers that really want to come back and want

to still be with a technology company? Right.
RAY: That is true. I was positioning us with respect to the markets.

WEST: All kidding aside, when we go back to look at what you said, [ would hate to
misrepresent. It wasn't like you said, "We willed ourselves to be a technology

company and then when it goes soft, we'll run back"?

RAY: No. That wasn't it. That was not it at all. [ was talking with tongue in cheek.
WEST: Yeah. I just wanted to make sure that we . . .

RAY: Yeah. Thank you, for that.

WEST: So, when you're transferring engineers back and forth, are you in fact
acquiring engineering talent in the local labor pool? Are you hiring them out of

colleges or are you're hiring them from elsewhere in the country?

RAY: Yes. Yes. Yes. All of those. After the first three quarters of 2003, we hired 3,200
new employees. I don't know how many we hired the last quarter. I haven't heard
that. But probably, in all likelihood, we exceeded the 4,000 employees that we hired
last year. We hired them from everywhere. Everywhere you could get them.

WEST: How many of those were hired in San Diego?
RAY: I don't know that number.

WEST: How many people are here locally?

RAY: Twenty-five hundred or so? I don't know.

WEST: Is there any particular competence or expertise here in the San Diego

operation?

RAY: Yes, there is. Let's get around to the real question that you asked before. Going
back to talking about why San Diego is so strong in telecommunications, I really do
believe that the principal reason for that is that Irwin Jacobs chose San Diego.
Another thing that has helped compliment it, as you were talking about it before, is

UCSD. Although, most of Linkabit's early recruits out of college didn't come from
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UCSD, many of them have come from there since then. I'm sure Qualcomm has
hired many. We've hired many. UCSD has been a very good asset, and a very helpful
asset. Another very helpful asset has been another thing you suggested earlier, the
military here. Since I first came here in 1970, the Navy has had a very strong presence

here in San Diego. They called it many different names.
WEST: NEL and NOSC?
RAY: You got it.

WEST: I won fifty bucks or a hundred bucks from NOSC in 1975 for their physics
contest for high school students. [Laugh] They had just renamed it from NEL.
Because NEL was the people on the top of the hill and NOSC was the people on the
top of the hill, plus the people down on the side of the hill. [Laugh]

RAY: You really do know this.

WEST: What I remember most is in '81 I went into a C-3 vault on the sea side, and it
had to be radiation tempest protected, because if there was a Soviet trawler offshore,
they didn't want them shooting microwaves at it to eavesdrop on their research. This
computer that we were using was inside this tempest-tested vault. I gathered from
this visit that they were doing some sort of C-3 research for the Navy right in that part
below the pill boxes for the Ft. Rosecrans bunkers. We could talk... My dad worked
for Convair during the war, but that would be maybe too far afield. [Laugh]

RAY: No. That's right on. We have a facility just like that on the first floor of this

building that you can't listen into.

SIMARD: How much research does the Navy do here?

RAY: That has been here all along and it's been a very good source.
SIMARD: So, it's not just an outpost for sailors, like the image that . . .

RAY: No, it's not. About four years ago, I can't remember when, SPAWAR

headquarters was moved here.

SIMARD: Why did they move here?
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RAY: I don't know. It was during the reorganizing of one of the base closures. It was

part of the consolidation. They actually moved here from Washington D.C.
SIMARD: Yeah. So, that was a big deal.

WEST: I interrupted you. You were starting to say, "Since 1970 there's been fairly

active Navy research here?"
RAY: There has been active Navy research.
WEST: Is there a theme or a pattern to it?

RAY: It's all been in the communications. Yeah. It's been Navy electronics, but it's

really been communications-driven technology that's been here.

WEST: If Titan is doing a defense contract, or SAIC, or one of the other contractors
for Navy communications, and they have an office here, then would the people who

are doing the contract work be also here generally?

RAY: Yes. Almost exclusively. We've had contracts for the Navy here in San Diego,
whatever their name was at the time, since we were less than a year old. So, it's been

continuous for twenty-two years now.

WEST: Do you have a sense as to what percent of the 2,500 employees are actually

working for local clients?
RAY: By far the majority, but I don't know.

WEST: Most of the local demand from the military is still communications, or is it
kind of...

RAY: It still is. Yes. From the Navy. Even more so now that SPAWAR is up here.
SIMARD: Do you have a lot of defense contractors that open a branch here?

RAY: Yes. When SPAWAR moved out here a number of contractors did exactly that.
The one that made the biggest move out here, made the most overt efforts, and did
well at it was Booz Allen. But, the largest contractor here for the Navy has been for

the last many, many years, SAIC, and I think we're probably number two.
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WEST: Is there other communications work or research centers for the Navy, besides

San Diego?

RAY: This is the principal place for Navy communications. SPAWAR is the

organization responsible in the Navy for the communications and that was here.

WEST: Before SPAWAR moved here then there was some communications with
NOSC?

RAY: Well, NOSC actually reported into SPAWAR. Yes, but it was still a part of
SPAWAR.

WEST: So, from since you were here, most of the Navy's communications research

has been...

RAY: No.

WEST: Was there another center besides San Diego?

RAY: It was in Washington, with SPAWAR, before SPAWAR moved out here.
WEST: So, the NEL was a branch office and there was a headquarters? Okay.
RAY: Exactly.

WEST: This is the thing that we're having trouble picking up. [ made inferences. I
said, "NEL was here, NOSC is here, and then the Navy is here," but we haven't
actually run into anybody who could make the link, because most of the time we've
been talking to people on the commercial side. A lot of the Linkabit people we talked
to didn’t do local Navy contracts. They did D.C. contracts, or maybe they did
classified stuff that they wouldn't talk about. But, nobody really had made the link
between... Can you think of any other companies besides you and SAIC that have

benefited from the Navy's communication research here?

RAY: I know a lot of them here. Booz Allen, as [ mentioned. I'm not even sure they

were in San Diego before SPAWAR moved out.

WEST: Well maybe going back a little further, though. Maybe ten years ago. Was
anybody else?
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RAY: A lot of them, yes. But a lot of the small companies have been acquired. There
are a lot of small companies that have sprung up that are doing that. I wouldn't be

the best person to ask that. We could get you a list of those companies if you'd like?
WEST: I'm just wondering if you would see these people in your bidding?

RAY: We do, but I'm no longer down seeing the bidding. We do see them. That's

what I'm saying. I could go to one of my people.
WEST: But, there's nobody of your size that's . . .

RAY: Uh, no. SAIC's the largest. I think we're probably next, but the big boys are all

here as well.
SIMARD: Lockheed is here.

RAY: Lockheed. And DAE. They're all here. But, I think it's mostly the little guys that

are here in San Diego. SAIC is huge, certainly.
WEST: They'll do anything.
RAY: Yeah.

WEST: Does the fact that their operational units may be here matter at all, or is it just

really the research group that the linkage comes to?

RAY: No. The headquarters being here is very important.

WEST: Is it important that the fleet or the Seals, or the carrier wings are here?
RAY: No.

WEST: So, it's just the research side?

RAY: Yeah. Just the SPAWAR side. But it's more than research. SPAWAR actually
produces the communication products that go out in the field. You asked how large it
was. Don't hold me to it, but $5 billion or $6 billion per year rings in my head for
SPAWAR.
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419 WEST: Is there anything else we should understand about the linkages? Because
420 we're trying to understand... [rwin and Andrew do a little bit of government

421 contracting, they build it up to Linkabit, sell it off, do it again.

422 RAY: They do a little bit of government contracting, but then they use that

423 technology that came out of the government contracts to build all kinds of

424 commercial activities. Let me give you two wonderful examples that occurred after
425  Irwin left. Irwin started Linkabit with Viterbi as a consulting organization in '68, I
426 believe. It was small for quite a while. In 1980, they sold it to M/A-COM, and Irwin
427 continued to run that business and some additional businesses within M/A-COM,
428 until they broke off in '85 to start Qualcomm. But, during that period of time they
429 built two commercial businesses that are humongous today. One is called satellites,
430  the VSATSs. They built a commercial satellite communications business. They built

431 the terminals. They built all of that technology. They got all kinds of patents.
432 WEST: That ended up with Hughes?

433 RAY: That's correct. M/A-COM, in their infinite wisdom, back in the late '8os decided
434 they were going to get out of the commercial businesses and stay in defense, [Laugh]
435  just before peace broke out. They had all the patents and they sold that business in
436 early '87, to Hughes, and that's where the VSAT business came from. But, all those

437 patents still are owned by Titan today, if they haven't expired.

438 WEST: M/A-COM got the patents with Linkabit?

439 RAY: M/A-COM sold the business to Hughes. The intellectual property they jointly
440 owned with Hughes, and had a five-year period where they couldn't get in the

441 commercial business. That was in '87. When we bought Linkabit, we got the same
442 intellectual property and we couldn't get into the business using that intellectual
443 property until 1992. Another business they built is a multi-billion-dollar commercial

444 business.
445  WEST: And you decided not to get into it when it expired?

446 RAY: No, we have gotten into it. We did. That's what led to our Titan Wireless. That
447 was the genesis for that. We used the technology that came out of that for two or

448 three commercial projects that we looked at and decided not to pursue.
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WEST: So, Titan Wireless was the only thing that you commercialized from that
packet of technology?

RAY: Yes. That got up to $200 or $250 million dollars a year. Another wonderful
technology that Irwin built at Linkabit while it was owned by M/A-COM is
something I'm sure you use quite often, the ability to watch television over satellite.
We've all used it. But, [Laugh] long story short, the VSATSs came along and they were
using VSAT to receive television. Anyone could go out and buy a big satellite dish and
get NBC, ABC, because nothing was encrypted.

SIMARD: I think Martha Dennis mentioned they were also doing a scrambling

technology. The scrambling was from the military?

RAY: That's exactly right. They took that and turned it into a commercial business
called Conditional Access. What that means is that you can receive a program on
condition that you pay for it. It's called Conditional Access and it used scrambling, or
encryption, as part of this whole system. In September of 1986, after Irwin had left,
M/A-COM again sold that business to General Instruments, who are now owned by
Motorola. Those are two very, very important and very large commercial applications
that Irwin built while he was doing defense business in Linkabit. We also owned part

of that technology.
WEST: Did you do anything with that technology?

RAY: Yes. We tried desperately, but General Instruments blocked it. As soon as the
five years were up, we jumped into the business and made a valiant attempt. We
found out that General Instruments was giving a kickback to HBO for [Laugh] every
piece of equipment they sold, and we could get every cable company signed up but
HBO. Without HBO you didn't have a business. There's more to that story, but
there's no reason to get into it. It's one of the painful lessons. We did try, but we were
not successful. So Irwin was doing the defense business, but even then he had the
same model that he would have in Qualcomm, of using the defense as a base to build

commercial.

WEST: Does anybody else come to mind as someone who made that bridge from the

defense side to the commercial side?

RAY: Not like he did. No. There isn't anyone.
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WEST: There's nobody like him anyway.

RAY: There's no one else like him. He's an incredible guy. He's an incredible person.

He really is.

WEST: Any other sort of linkages or flows between defense contracts? Can you think
of anything else we should understand about how the military side of the San Diego
electronics research cluster works, or where it comes from, or how people go back

and forth in knowledge?

RAY: If you go back and look at all the Linkabit spinoffs, there are dozens of them. If
you go back and look at all the SAIC spinoffs, I would say that there are two
independent seeds that were sown. One was Meister and the other was Irwin. Meister
is the defense one. There are all kinds of companies, I have no idea how many. I'm

not sure there's a record of them.

WEST: The interesting thing is, though, we haven't seen a lot of impact of SAIC seeds

on the commercial side.
RAY: No. That's right.

WEST: Linkabit seeds seem more likely to create viable commercial companies than
the SAIC seeds?

RAY: Absolutely.
WEST: Any idea why?

RAY: Sure. It's the same thing that you said before, the problems you had when you
left CACI, when you still had the mindset of making ten percent and not taking risk.
That's not the way you build a commercial business. It's just not understanding that

business.

SIMARD: Did they try spinning it off like your strategy, to hire the right culture?
RAY: No, I don't think so.

SIMARD: They wanted to have their cake and eat it too? And that just doesn't . . .

RAY: Yeah. You don't usually have your cake and eat it too. [Laugh] That's right.
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WEST: So, if we see a spinoff by Titan then it’s usually the case where you knew you
had to commercialize it, and you used this model you described to us, where you

bring somebody in and you try to build up the business and spinoff.
RAY: For spinoffs that's always the case. Yeah.

WEST: Have you ever divested a company where you've said, "Eh, we can't do
anything with this. We'll just kind of . . ."

RAY: Yeah. But, that's unusual. Rare. Very rare. I'm sure that it happened, but it's

very, very rare.

WEST: In most cases, when we see a spinoff then it would be something that was

deliberately intended to be built up?

RAY: Right. Let me give you another example of another area that we got into. This
was commercial IT. As I said, that's not intellectual property, that's really a service.
We had been doing IT on the defense side forever, so it just came naturally to do the

same thing on the commercial side.

WEST: You mentioned that Enterprise IT was one of your pillars. That's not strictly

speaking of a government line business?

RAY: That's right. One of the things that came out of that was we saw the need for a
software product that was tied right into the Internet. Again, we took the technology,
we hired a CEQO, and then we went out and found venture capital money. [ was
already putting more money into Titan Wireless and the SureBeam than I should
have been. We went out and found a VC and set it up. iPivot was the name on it. It
was called something else before. But, iPivot was the name. We built it up. It had
total revenues of $8 million in the fall of '99, and we sold it to Intel for half a billion

dollars.

WEST: Wow. [Laugh]

SIMARD: That's a good outcome.

WEST: What's it called now, do you know?

RAY: O, it's just part of Intel. It disappeared in there.
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WEST: Do they have the product line, or did they just. . .
RAY: Yeah. They made a product out of it.
SIMARD: Did they stay in San Diego?

RAY: Yes. Yeah. Intel has a pretty sizeable operation here now. That was kind of the

seed for getting Intel consolidated here.

WEST: Is there anything we should understand about the Titan Wireless spinoff?
Obviously it didn't turn out the way you hoped?

RAY: That's right. It didn't.

WEST: But since that is the strongest link between the Titan story and our wireless

story, | want to make sure we're clear on that.

RAY: Yeah. The genesis that got us started into it was our VSAT business, the
Linkabit technology. We took them out of Linkabit and set them up as a separate
wholly-owned subsidiary. We went out looking for that CEO. We went to the
commercial arm of Hughes and hired a gentleman that had been the COO of Hughes
Communications, which was their commercial arm at that time. Very senior guy at
Hughes. His name was Fred Judge, and Fred came in and ran that business for us for
the first few years. The first major contract we got was in Indonesia. Timing is
everything in this world. We got a contract. We put in a bunch of the VSATs there.
They looked like they were doing very well. We got a huge contract to expand it, and
that was just about when the economy in the Pacific Basin went into the toilet, which
was in '94 or so, '94-'95. So, that business and that contract didn't go for that reason.
We regrouped and sold a number of VSATSs around the world. Then we moved from
that into service and got to where we would use our capability to put in VSATSs as
leverage to get into a country to provide services. We ended up being able to get a
worldwide network where we could use VSATSs in countries where there was no fiber.
You could move into that country immediately. We used fiber where it was available.

As a result we could get low-cost way of providing service.
WEST: To governments or to businesses?

RAY: To businesses. Not to governments, but to businesses in the developing parts of

the world where there was no real telecommunications capability. It was a very good
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565  service. It held up much longer than the telecommunication business did in the U.S,,
566  because there was such a demand. But finally, it got caught up and went the way of...
567 We thought it could outlast the telecom depression in the U.S., but it couldn't. It

568  finally got caught up. But, it was maybe a year and a half, two years later, just because

569  there was so much demand in those countries.
570  SIMARD: Had you already taken out all your stock options?

577 RAY: No. We were still fostering it. We had an IPO ready to go to spin that off
572 when the whole Pacific Rim turned down. We were ready to do it at that time. We
573  had the prospectus prepared, investment bankers onboard, very high valuation. I
574 think it was three-quarters of a billion dollar market cap evaluation on it. The

575  technology bubble. [Laugh]

576~ SIMARD: But, they managed to sell there, though?

577 RAY: Yes. By the way, one of the things 'm really proud of is that the country you
578  may never have heard of called Benin has one of the most modern

579  telecommunication infrastructures in the world. We put in a cellular telephone

580  system across the whole country. We put in half'a dozen or so switches, and a fiber
581  optic link. We came out of that making a reasonable amount of money, and they

582 ended up with a very flexible system.

583  SIMARD: So, you can help the Third World?
584 RAY: It really did. It really did.

585  SIMARD: Thank you very much.

586 RAY: Enjoyed it. Best of luck to you. Pleasure being here. It's nice seeing somebody
587 that has so much history on San Diego.

END INTERVIEW
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