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&, FUTURE DEVELOPHENTS: EXATRON T, 'IﬁhﬁLE 0Tl
AL FUTURE  EMHANCEMENTE AN IﬂPRUUEHENT° RELATING TO
LIEENSED SUBJECT MATTER AT HO QDDIIIHNHL FU’T ™ 71 UNTIL
DECEMBER 31, 1794, SUCH DISCLOSURES A5 WELL A5 THE IMITIAL
DISCLOSURE BY EXATROM WILL BE  PROFRIETARY TU EXATRON AND
WILL MOT BE DISCLOSED BY TI T THIRD PARTIES WITHOUT
EXATROMN'S WRITTEM FERMISSION FOR A PERIOD OF THREE (3) YEARS
FROM THE DTE OF RECEIPT THEREGF.

7. TECHNICAL NSSISTANCE: EXATROM WILL WAKE AVAILARLE AT
TI°5 REGUEST. TECHNICAL ASSISTANCE UP TO 200 HAN-HOURS
THROUEH VIBITS BY EXATRON CORNCULTANT, MR, RYE SHITH 70 TIS
FACILITIES TGO FACILITATE TIYE UNDERSTANDING AND USE OF THE
LICENSER SUBJECT MATTER. IF ADDITIONAL VISITS SHOULD BE
RESUIRED. EXATRON SHALL BE COMPENSATED AT $300/MAN-DAY PLUS
EXPENSES. ONE MAN-DAY SHALL BE THE WIMIMUM PER VISIT.

E FAYMENT:  TI AGREES TO FPAY EXATRON AW INITIAL
MOM-REFUMDABLE, SINGLE. LUMP-SUR PAYMENT OF $33,000 LPON
DELIVERY OF ALL THE TECHMICAL DATA. ARD $34,000 UPGN RELEASE
BY 71 OF THE WUTUALLY AGREED UPON DRAMINGE TO TI°5 HOLD
TOGLING VENROR, AND 32,000 UPON COMPLETION OF THE HOLI
TOOLING ANDC ACCERTANCE BY TI OF THE FIRST ARTICLES PRODUCED
THEREFRON, AND $100,000 LRGN FIRST SALE BY T1 OF A LICENSED
PRODUCT.  TT SHALL HAVE MO OBLIGATION To PAY AMY SUCH SUNE
INLESS THE MILEETOMNES TRIGGERING PAYMEMT ACTUALLY DCCUR.

9, PATENTS: EXRTRON HEREEY CRANTS TO TI A ROVALTY-FREE
IMMUNITY FROM INFRINGEHENT OF ANY PATENTS ANVUHERE IN THE
WIRLD THEY OWN AND HAVE THE RICHT T0 S0 GRANT, THAT RELATE
TO THE LICENSED SUBECT MATTER AND ARE ISSUED FRIR TO
DECEVBER 20, 1730, THE EXPIRATION IATE OF THIS AGREEMENT.
EXMTAN BORES 10 TAIEMIFY 1 FRON CLAINS OF PATEMT
INFRINGEMENT (R VIOLATIONS OF PROPRIETARY RIGHTS OF 4 THIRD
FARTY, '

10, COMTINGEMT ROYALTIES: IF - TI ZELLS THE TRANSPORT
VECHANIZM AS A COMPONENT ON A STAND ALOME BASIS, T1 SHALL
PAY ROYOLTIES 7D EXATRON OF FIVE FERCENT ({5%) OF TI°%
ABJISTED NET SALES FOR EACH SUCH ITEM 50LD BY 71 FOR FOUR
(§) VEARS FROM THE DATE OF INITIAL 3SALE THEREQF BY TL
AFTER SUCH FOUR i4) YEARS THE LICENSE SHALL BE PAID-UF  AND
RUYALTY-FREE.

1t TERM: THE TERM OF THIG AGREEMENT SHALL BE THREE ()
- YEARS,  PROVIDED, HOWEVER, THAT THE  IMMUNITY  FROM
INFRINGEMENT GRANTED HEREUNDER SHALL EXTEMD FOR-THE LIVES OF
ALL PATENTS, AND THE LICENSE TO USE THE TECHNICAL DATA SHALL
SURVIVE TERMIMATION OF THIZ AGREEMENT: = LICENSES GRANTED
HEREUNDER SHALL SURVIVE TERMINATION ON A FULLY PAID-UF BASIE
IF ALL PAYMENTS HAVE BEEN MADE IN ACCORDANCE WETH PARAGRAPH

a3
M=

12, PUBLICITY:  RHEITHER PARTY HERETO SHALL, WITHOUT
SECURING WRITTEN CONSEWT OF THE OTHER PARTY, FUBLICLY
AMMLEINCE THE EXISTENCE OF THIS AGREEMENT. OR ADVERTISE OR
RELEASE ANY PUBLICITY IN REGARD THERETO.  THIZ PROVISIDN
SHALL SURVIVE EXPIRATION OR TERMIMATION CF THIS AGREEMENT.

13, VALIDITY: THIS AGREEMENT SHALL NOT BIND EITHER PARTY
HERETS UMTIL DULY SIGMED BY EACH PARTY HERETC,

AGREED Tis



EARIRLUN LURFURREIUR FRAP LNGIRGVEIYE D IRUIRCURR LU

INCCRPORATER

By ' By

ROBERT L. HOWELL WILLIAR N. SICK
TITLE CHAIRMAN TITLE VICE PRESIDENT
BATE ' TATE
- REGARDE,

TEXAS INSTRUMENTS INCORPORATED
ERALLEY TAYLOR, MAMAGER
CONSUMER CONTRACT SERVICES
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TEXAS INSTRUM ENTS

INCORPORATED

POST OFFICE BOX 10508 « LUBBOCK., TEXAS 792408

Mail Station 5829

#1686 . B U.S. Consumer Products Group

October 26, 1981

Robert L. Howell, Chairman
Exatron Corporation

181 Commercial Street
Sunnyvale, California 94086

o Exatron and TI are engaging in discussions in connection with
the Exatron direct drive magnetic wafer transport mechanism and
magnetic tape wafer for the purpose of possible purchase of
producets ‘and/or techical know how by TI from Exatron. In the
course. of these discussions Exatron made a verbal and visual
presentatlon of 1nformatlon on July 30, 1981 to representatlves of
TI of a prototype transport mechanism employing a wafer with a
sliding cover. Exatron now believes information regarding the wafer
with a slldlng cover to be proprletary.

Exatron and TT agree that for a period of 2 years from the
date of this Agreement, TI shall not disclose any information
regarding the wafer with a sliding cover it received in Exatron's
verbal and visual presentation presented on July 30, 1981, to. any
other person, firm, or corporation or use it for its own benefit,
except for evaluation of possible purchase of Exatron products
and/or technical know how, and shall use the same degree of care to

-avoid publication or use of such information as TI employs with

respect to its own information of like importance which it does not-
desire to have published or disseminated.

Exatron and TI agree that information shall not be deemed
proprietary to Exatron and TL shall have no obligation with respect
to any such information which:

£(1i) was already known to TI as of July 30, 1981;
or
(ii) is or falls into the public domain through no

wrongful act of TI; or

”Ngfiii) ;Lils rlghtfully received from a thlrd party U
- " without restriction and without breach of this
Agreement; or C

2301 N. UNIVERSITY » LUBBOCK » B06-741-2000 ¢ TELEX 7-3324 « TWX 910-867-4702 + CABLE: TEXINSG



(iv) is independently developed by TI without
breach of this Agreement; or

(v) is furnished to a third party by Exatron
without a similar restriction on the. third
~ party's rights; or

vi) is approved for release by the written
' ©  authorization of Exatron; or -

(vii) 'is disclosed pursuant to the requirement of a
government agency or operation of law. :

~ TI shall not be liable for (1) inadvertent use, publication or
dissemination of proprietary information received hereunder
provided that (a) it uses the same degree of care in safeguarding
such information as it used for its own information of like
importance, and (b) upon discovery of such it shall endeavor to
Jprevent .any further inadvertent use, publication or dissemination
and (2) unauthorized use, publication or dlssemlnatlon of
proprletary ‘information received hereunder by persons who are or
have been in its employ unless it fails to safeguard such
inforfation with the same degree of care as it uses for its own
proprietary information of 1like 1mportance, -and - (3)-—any -use,
publication or dissemination, if any, of proprietary information
received hereunder between July 30, 1981 and the date of execution
of this Agreement by Exatron. > : ‘

Nothing contained in this Agreement shall be construed as
granting, conferring, or implying any rights by license or
otherwise.

Except as agreed to above, during discussions and/or
correspondence between representatives of Exatron and TI in
connection with the Exatron direct drive magnetic wafer transport
mechanism and magnetic tape wafer, it is our understanding that
neither party has disclosed, intends to disclose, nor does it wish
to receive any information which may be considered confidential or
proprietary. Accordingly, except with respect to rights under
valid patents and federal statutory copyrights, no obligation of
any kind is assumed by or to be implied against either party by
virtue of our discussions and/or correspondence with respect to
whatever information is or has been exchanged and each party will
be free to use such information without limitation. Moreover, our
d150ussxons and/or correspondence will not serve to impair the
rlght of either party to make, procure and market products or
services now or in the future whlch may be competitive with those
offered by the other, nor require either party to disclose any
planning information to the other.

‘Unless otherwise agreed to in writing by the parties, the
foregoing understanding shall apply to any subsequent meetings or
communications between us relating to the same subject matter.



Shculd a party hereto desire to transmit proprietary or
confidential information to the other, then that party shall (1)
-notify the other party before any proprietary or confidential
information is transmitted and (2) obtain the other party's written
agreement concerning any obligations which will arise when such
information is transmitted.

We would appreciate your signing and returning to us, a copy

of this letter denoting your concurrence with the foregoing
provisions.

. Very truly yours, AGREED TO:

TEXAY INSTRUMENTS INCORPORATED EXATRON

Willlam N. Slck ’ BY: i / ;
Vice President : - (/ Robert L.” Howell,
‘ TITLE: Chairman

E g )
WNS/tlr o DATEJég /“—rjl / |




#8089
12/18/81
Rev G

LICENSE AGREEMENT

This License Agreement is made as of the 16th day of December, 1981, by

and between EXATRON CORPORATION, a California Corporation with offices at 181
Commercial Street, Sunnyvale, California 94086 (herein “EXATRON"), and TEXAS
INSTRUMENTS INCORPORATED, a Texas corporation acting by and through its U.S.
Consumer Products Group with offices at 2301 N. University, Lubbock, Texas
79408 which shall have an EFFECTIVE DATE of December 16, 1981.

RECITALS

EXATRON represents and warrants that it has developed and is the sole
owner of all rights, title and interest in and to U.S. Letters patents
3846831, LOT8194, 4013239, K107752, and 4127878, and derivative foreign
patents and certain EXATRON DATA (herein defined) which relate to
magnetic tape transport mechanisms and compatible magnetic continous 1loop
tape cassettes (hereafter later defined as "Magnetic Tape Transport
System"), and further represents that it possesses certain Know-How and
manufacturing technology and data relating to the design and manufacture
of such Magnetic Tape Transport System; and

TI desires to obtain from EXATRON a license to manufacture, have
manufactured, use and sell produgts covered by any one or more of such
EXATRON PATENTS (herein defined), and to utilize EXATRON DATA in the
design and manufacture of its products, and

The parties hereto further desire to develop and establish as an
INDUSTRY STANDARD (as defined herein) the MAGNETIC TAPE TRANSPORT SYSTEM.
To successfully achieve this mutual desire, the parties agree that a
strategic "second sourcing" program- is necessary to achleve industry
acceptance of the MAGNETIC TAPE TRANSPORT SYSTEM. :

NOW, THEREFORE, in consideration of the foregoing and the mutual promises

hereinafter made, the parties hereto agree as follows:

1.01

1.02 -

PART I: DEFINITIONS

WEI" AND "EXATRON

Texas Instruments Incorporated and Exatron Corporation, respectively,
and any corporation which they respectively control through the direct
or indirect ownership of more than fifty percent (50%) of its stock
entitled to vote for the election of members of the Board of Directors
(other than preferred stock entitled to vote upon failure of the
corporation to pay dividends).

"EXATRON PATENTS"

A1l patents, utility models and design patents (including but not
limited to those listed in Exhibit A) and applications therefor



1.05

2.01

throughout the world relating to any MAGNETIC TAPE TRANSPORT SYSTEM
issued or issuing on patent applications filed prior to December 31,
1986, or if filed subsequent thereto, but receiving, or entitled to
receive, the benefit of a filing date anywhere in the world prior to
December 31, 1986, and includes all patents or applications for patent
having an issue or filing date prior to December 31, 1986 which
EXATRON now has or hereafter acquires the right to sell, transfer or
grant rights thereunder to TI relating to any MAGNETIC TAPE TRANSPORT
SYSTEM. .

"EXATRON DATA™

Techniques, methods, drawings, designs, skills and concepts, and all
documentation in the possession of EXATRON, or otherwise reasonably
available to EXATRON, whether patented or not, which may be reasonably
needed or required to develop, design, manufacture and/or test the
MAGNETIC TAPE TRANSPORT SYSTEM, or any component thereof, and shall

.include, without limitation, manufacturing drawings, schematics, bills

of materials, parts lists, lists of subcontractors or vendors, lists
of existing purchase agreements, test procedures and data, Jjig
specifications, special tooling specifications, operating manuals and
any other written or recorded data reasonably needed or required to
develop, design, manufacture and/or test the MAGNETIC TAPE TRANSPORT
SYSTEM, or any component thereof.

"LICENSED PRODUCTSY

Any and all products made, ﬁade for, used, or sold by TI which are
covered by or relate to EXATRON PATENTS or EXATRON DATA.

"MAGNETIC TAPE TRANSPORT SYSTEM"

A product utilizing (1) a magnetic tape transport mechanism, and/or
(2) a continuous loop tape cassette to store and dispense magnetic
recording tape, together with all enhancements and improvements
thereto as shall hereafter be made or acquired by EXATRON through
December 31, 1986.

"INDUSTRY STANDARDY

Where the MAGNETIC TAPE TRANSPORT SYSTEM is generally recognized in
the small computer industry as a standard way to load and store
programs in small computers.

PART II: LICENSE; SCOPE OF PERFORMANCE

GRANT OF LICENSE

For the consideration hereinafter provided, EXATRON hereby grants to
TI, an irrevocable, worldwide, license, under EXATRON PATENTS and
EXATRON DATA, (together with the right of sublicense as provided in
Section 2.02 hereof) to manufacture, have manufactured, use, sell or
otherwise dispose of LICENSED PRODUCTS. The license granted herein
shall be exclusive to TI until June 30, 1983, and nonexclusive
thereafter, and shall become fully paid-up upon payment of the monies



2.02

2.03

2.04

2.05

required under Paragraph 2.03. EXATRON agrees not to disclose any
EXATRON DATA to any person, real or legal, during such exclusivity
period (except to EXATRON suppliers who assume the obligations set
forth in Part III hereof).

SUBLICENSE

TI shall be entitled to sublicense others to manufacture the LICENSED
PRODUCTS but only as to products, or components thereof, manufactured
for the account of TI, and then subject to the provisions of Section
3.02 hereof. TI may disclose EXATRON DATA to such sublicensees
provided the sublicensee assumes the obligations set forth in Part III
hereof.

RESERVATION OF RIGHTS

Notwithstanding the foregoing, nothing contained herein shall be
deemed to preclude EXATRON from selling or offering for sale EXATRON's
Mass Storage System known as the Stringy FloppyT™ as the same is
configured, produced and offered for sale on the EFFECTIVE DATE
hereof, or any other product which is. covered by EXATRON PATENTS or
which utilizes EXATRON DATA in the design, manufacture or testing
thereof.

LICENSE FEE

As consideration for the liéense granted herein, TI agrees to pay to
EXATRON an initial non-refundable, single, lump-sum payment of $33,000
following delivery of all EXATRON DATA; and $34,000 following release
by TI of the mutually agreed upon drawings and specifications for the
transport plastic housing to the TI mold tooling vendor; and $33,000
following completion of the mold tooling and aceceptance by TI of the.
first articles produced therefrom; and $100,000 following the first
sale by TI of a LICENSED PRODUCT. TI shall have no obligation to pay

.any such sums unless milestones triggering payment actually occur,
© Payments shall be due and payable thirty (30) days following recelpt

of invoice.

- DELIVERY OF EXATRON DATA

Immediately following the execution of this Agreement, EXATRON shall

‘deliver to TI, one legible, reproducible set of the EXATRON DATA.

Thereafter, and without further expense to TI, EXATRON shall provide
to TI in legible and reproducible form, one set of all updates and
changes to the EXATRON DATA reflecting enhancements and improvements
made to the MAGNETIC TAPE TRANSPORT SYSTEM by EXATRON up to December
31, 1986. If Exatron considers such enhancements and improvements to
be Confidential information and does not believe the June 30, 1985
protection period specified in Paragraph 3.02 affords Exatron
sufficient protection then the parties shall negotiate in good faith
an additional period for protection of such information reflecting the
involved enhancements and improvements.



2.06

2.07

2.08

DISCLOSURE

In addition to the delivery of EXATRON DATA, EXATRON will disclose to
TI all of its Know-How relating to the MAGNETIC TAPE TRANSPORT SYSTEM.
The disclosure shall include thorough discussions, demonstrations and
review of the manufacturing process steps and EXATRON DATA.

ADDITTIONAL ASSISTANCE

Immediately following the execution of this Agreement, upon TI's
request, EXATRON will provide during 1982, tooling design and other
technical assistance to TI in respect of any tooling, manufacture
process or method related to the manufacturing, without limitation, of
the MAGNETIC TAPE TRANSPORT SYSTEM, and any other present or future
inventions, patents or data of EXATRON related to such manufacturing.
Such assistance will be given by K. Rey Smith, Consultant, or
similarly qualified personnel, in the form of at least 200 man-hours
of consultation at facilities designated by TI. Such. consultation may
not exceed three (3) man-days in' any week (excluding travel time) or
two (2) weeks in any four (4) week period. Travel expenses (including
coach air fare) for travel outside a 500 mile radius of Los Altos,
California and which has been previously authorized by TI, shall be
paid by TI thirty (30) days following receipt of a voucher for such
expenses. If additional consultation should bé required following the
200 man-hours, EXATRON shall be compensated at $500/man-day plus
expenses. One man-day shall be the minimum per visit. EXATRON shall
also provide up to two (2) weeks of observation and instruction for
Tl's employees at EXATRON's facility.

SECOND SOURCING PROGRAM *

Effective with the sale by TI of a MAGNETIC TAPE TRANSPORT SYSTEM for
incorporation with or in a third party product, the parties shall each
establish a program for the purpose of achieving acceptance of the
MAGNETIC TAPE TRANSPORT SYSTEM, or components thereof, by other
business entities for the purpose of establishing additional users and
sources of such System, and for achieving acceptance of such System as
an INDUSTRY STANDARD. To such end TI shall promote the availability
of the MAGNETIC TAPE TRANSPORT SYSTEM through it, and shall stand
ready to manufacture and supply, consistent with available resources,
the MAGNETIC TAPE TRANSPORT SYSTEM to such other business entities.
EXATRON shall, also consistent with available resources, do the same.
The parties intend by these mutual commitments to establish, each for
the benefit of the other, additional users and second sources for the
MAGNETIC TAPE TRANSPORT SYSTEM. TI's acts in compliance with this
Section 2.08 shall be deemed within the scope of the license granted
to TI under Section 2.01 hereof. Nothing contained in this Section
2.08 shall be construed as granting or conferring any license
whatsoever to such other business entities under any EXATRON PATENTS
or EXATRON DATA except as provided in Section 2.02 hereof.



3.01

3.02

PART III: CONFIDENTIALITY: NONDISCLOSURE

CONFIDENTTALITY

\

EXATRON agrees to disclose to TI certain EXATRON DATA which it
considers to be confidential and proprietary to EXATRON. EXATRON
agrees to appropriately mark such data with a restrictive use legend,
such as, "EXATRON Confidential".

RESTRICTIVE USE CONDITIONS

From the EFFECTIVE DATE hereof to June 30, 1982, TI wishes to receive
EXATRON Confidential Information and agrees not to disclose such
EXATRON Confidential Information given to it during such period to any
person, real or legal, except as provided herein until June 30, 1985,
and shall exercise the same degree of care to safeguard the
confidentiality of such EXATRON Confidential information as TI would
exercise in protecting the confidentiality of similar property of its
own., After June 30, 1982, EXATRON agrees that all disclosures of its
Confidential information shall be done in accordance with the
conditions set forth in Section 3.03 hereof. The obligations of TI to
avoid publication or dissemination of EXATRON Confldentlal Information
will not apply to any information that:

(a) 1is already in the possession of TI; or

(b) is independently deyeloped by TI; or

(¢) 1is or becomes publicly available without breach
of this Agreement by TI; or

(d) 1is rightfully received by TI from a third party
not under an obligation of confidence to EXATRON
with respect thereto; or

(e) 1is released for disclosure by EXATRON w1th its
written consent; or ,

{(f) is disclosed pursuant to the requirement of a

© government agency or operation of law provided

that TI is obligated to use its best efforts to
prevent disclosure under such circumstances; or

(g) is furnished to a third party by EXATRON without
a similar restriction on the third party's rights; or

(h) 1s readily discernable from any product or service
reasonably available in commerce.

TI shall not be liable for (1) inadvertent publication or
dissemination of any EXATRON Confidential Information provided that
(a) it uses the same degree of care in safeguarding such information
as it uses for its own information of like importance, and {(b) upon
disclosure of such inadvertent publication or dissemination of such
information it shall endeavor to prevent any further inadvertent
publication or dissemination, and (2) unauthorized publication or
dissemination of any EXATRON Confidential Information by persons who
are or who have been in its employ, unless it fails to safeguard such
information with the same degree of care as it uses for its own
information of like importance. Moreover, TI shall not be liable for
disclosures made to sublicensees, provided such disclosures are
reasonably necessary to TI's or its sublicensees' use of EXATRON DATA
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4.01

and provided further that TI shall obtain such sublicensee's written
assent to hold such EXATRON Confidential Information in the manner
required in this Section 3.02.

DATA CONTROL COORDINATOR

TI appoints the below identified person as its Data Control
Coordinator for informing TI employees of TI's responsibilities
hereunder and for the receipt, on TI's behalf, of all EXATRON
Confidential information made after June 30, 1982. 1In the event it is
necessary for EXATRON in compliance with this Agreement to disclose
any of its Cenfidential information to TI after June 30, 1982, EXATRON
agrees to notify TI's Data Control Coordinator in writing of this
fact, and request written authorization to disclose such Confidential
information pursuant to this Agreement. Upon receipt of such written
authorization, such Confidential disclosure of EXATRON information to
TI shall be subject to the conditions of this Part III. TI reserves
the right to change it Data Control Coordinator by giving EXATRON in
writing the name and address of its newly appointed Data Control
Coordinator.

Jim Arnold :

Texas Instruments Incorporated
P O Box 10508, M/S 5873
Lubbock, Texas T9408

Phone: (806), 7412466

PART TV: PATENT INDEMNIFICATION; WARRANTY

OWNERSHIP

EXATRON represents and warrants that it is the sole owner of the
EXATRON PATENTS and EXATRON DATA, and that it is free to enter into
this License Agreement. EXATRON acquired its ownership of the EXATRON
PATENTS through assignments which have been or are being duly recorded
in the United States and in foreign governments for corresponding
foreign patents, such United States and foreign patents being listed
on EXHIBIT A hereto.

The parties agree that the ownership and license status of
improvements, whether patentable or not, that are conceived or made
by either of the parties during the term of this Agreement based on
EXATRON DATA or EXATRON PATENTS shall be as follows:

TI Improvements:

TI shall own the entire right, title and interest to its improvements,
but agrees to grant EXATRON, upon request, an irrevocable, worldwide,
non-exclusive license to manufacture, use or sell products covered by
patents on such improvements, or data related thereto, under
reasonable terms and conditions. ,
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4.03

EXATRON Improvements:

EXATRON shall own the entire right, title and interest to its
improvements, and such improvements shall be deemed EXATRON PATENTS,
if patentable, or EXATRON DATA, if not patentable, and shall be
subject to the terms of this Agreement. With respect to patentable
improvements, if EXATRON elects to file for patent protection thereon,
any patent appliecation or corresponding patent on the same shall be
considered an EXATRCN PATENT and be subject to the terms of this
Agreement. If EXATRON elects not to file for patent protection on
such patentable improvements, EXATRON agrees to disclose suech
patentable improvements to TI, and TI shall have the rﬁght to file for
patent protection. If TI elects to file for patent protection on such
patentable improvements, TI shall own the entire right, title and
interest to such patentable improvements, subject to EXATRON having a
paid-up, irrevocable, worldwide, non-exclusive license to manufacture,
use or sell any product covered by any patent for such patentable
improvements. .

INDEMNIFICATION

.EXATRON agrees to indemnify TI and to hold it harmless from all

damages and all reasonable expenditures incurred by it as the result
of any claim of patent infringement or violation of proprietary or
contractual rights of a third party, asserted against TI by virtue of
TI's or any sublicensee's manufacture, use or sale of LICENSED
PRODUCTS provided that EXATRON or its designee is given prompt notice
of any such claim against TI or any sublicensee, and the right to
control and direct the investigation, preparation, defense and
settlement of each c¢laim, and further provided that TI and its
sublicensees shall fully cooperate with EXATRON at EXATRON's expense
in connection with the foregoing. Any modification or attempted
modification of any LICENSED PRODUCT by TI or any TI sublicensee shall
void this indemnity obligation if the infringement stems from such
modification of the LICENSED PRODUCTS, unless EXATRON has authorized
in writing such modification or attempted modification.

LIMITATION OF LIABILITY AND TIME TO SUE

Except as provided in Section 4.02 above, neither party shall be
liable to the other for any direct, indirect, special, consequential
or other damages arising out of TI's or any sublicensee's use of
LICENSED PRODUCTS or the marketing, delivery, installation,
furnishing, maintaining or supporting of the LICENSED PRODUCTS by TI.
If for any reason any of the foregoing limitation of liability is
voided or is not effective, TI agrees that (except as provided in
Section 4.02 above or except as a result of acts of EXATRON's
negligence or strict liability) EXATRON's liability for damages, if
any, shall not exceed the Fee paid to EXATRON by TI under Section
2.03 hereof. No action, regardless of form, arising out of any of the
transactions under this Agreement may be brought by either party more
than two years after such action accrued.
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5.04

5.05

PART V: GENERAL PROVISIONS

COMPONENT SQURCING

The parties hereto understand that TI needs to qualify responsible
subcontractors for supplying any components it may need to manufacture
its MAGNETIC TAPE TRANSPORT SYSTEM. Therefore, the parties agree to
negotiate in good faith an Agreement for the purchase and sale of
components, such ag, continuous locop tapes and tape transport
mechanisms, for use with or incorporation into a TI manufactured .
MAGNETIC TAPE TRANSPORT SYSTEM, which EXATRON has the manufacturing
capability to supply TI at reasonable and competitive prices, for
reasonable and competitive delivery schedules in compliance with TI
specifications. Nothing contained in this Section 5.01 shall be
construed as obligating either party to purchase or sell any of its
products to the other party. '

WAIVER, AMENDMENT OR MODIFICATION

The waiver, amendment or modification of any provision of this
Agreement or any right, power or remedy hereunder shall not be
effective unless made in writing and signed by the party by whonm
enforcement of such waiver, amendment or modification is sought., The
terms of this Agreement shall noct be amended or changed by the terms
of any purchase order or acknowledgment for LICENSED PRODUCTS from’
either party even though elther party may have accepted or signed
such documents. No failure or delay by either party in exercising any .
right, power or remedy with respect to any of its rights hereunder
shall operate as a waiver thereof.

NOTICE

Any notice or other communication required or permitted hereunder
shall be given in writing to the other party at the address stated
herein, or at such other address as shall be given by either party to
the other in writing. Such notice shall be deemed to have been or
made when delivered in hand or, mailed, first class postage prepaid
addressed to the last known address of recipient.

ENTIRE AGREEMENT

This Agreement constitutes the entire agreement between the parties in
connection with the subject matter hereof, and supersedes all prior
and contemporaneous agreements, understandings, negotiations and
discussions, whether oral or written, between the parties, and there
are no warranties, representations or agreements between the parties
in connection with the subject matter hereof except as specifically
set forth and referred to herein. ‘

SUCCESSORS AND ASSIGNS

A1l the terms and provisions of this Agreement shall be binding upon
and inure to the benefit of the parties hereto, and their successors
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and assigns and legal representatives, except that neither party may
assign this Agreement nor any right granted hereunder, in whole or in
part, without the other party's prior written consent.

GOVERNING LAW; SEVERABILITY

The validity, construction and performance of this Agreement and the
legal relations between the parties to this Agreement shall be
governed by and construed in accordance with the laws of the State of
California. If any provision of this Agreement or the application of
any such provision shall be held by a tribunal of competent
jurisdiction to be contrary to law, the remaining provisions of this
Agreement shall remain in full force and effect.

TAXES

In addition to the License Fee specified in this Agreement, TI shall

pay (or reimburse EXATRON, where appropriate) for any sales or use
taxes which may be imposed upon EXATRON by reason of the licensing to
TI of the rights contained herein,

PUBLICITY; RELEASE OF INFORMATION

Neither party hereto shall, without securing written consent of the
other party, publicly announce the existence of this Agreement, or
advertise or release any publicity in regard thereto. Such consent
shall not be unreasonably withheld when disclosures are required by
state or federal security laws or regulations, or in each party's
good faith compliance with Section 2.08 hereof, This provision shall
survive expiration or termination of this agreement. :

IN WITNESS WHEREOF, the parties have caused this License
Agreement to be executed as of the date first above written.

EXATRON CORPORATION TEXAS INSTRUMENTS INCORPORATED
U.S. Consumer Products Group
By By
Robert L. Howell William N. Sick
Title Chairman Title Vice President
Date . Date



EXHIBIT A

Canadian Patent No. 1044681, dated December 19, 1978, reference
"Continuous Loop Tape Cassette.”

United Kingdom Patent No. 1,529,949, dated November 18, 1975, relating
to "Endless Loop Tape Cassette.”

Canadian Patent Application No. 281,038, dated June 21, 1977, relating
to "Arrangement for Controlling the Speed of a Motor.m™w

U.S. Patent No. 3,846,831, dated November 5, 1974, concerning "Sound
Reproducing Apparatus in Which the Drive Means Operates in Response to
a Re-Recorded Control Signal."

U.8. Patent No. 4,013,239, dated March 22, 1977, relating to
"Continuous Loop Tape Cassette.” :

U.S. Patent No. 4,078,194 dated March 7, 1978, relating to
YArrangement for Controlling the Speed of a Motor." '

U.8. Patent No. 4,107,752, dated August 15, 1978, relating to "High
Density Magnetic Storage Disk Comprising a Spiral of Magnetic Tape.®

U.S. Patent No. 4,127,878, dated November 28, 1978, relating to
"Magnetic Tape Recorder/Reproducer for Ratio Recording With
Synchronized Internal and External Clock Rates.™

10
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MICROTAPE STATUS
PRESENT STATUS

¥ FREGENT BREADBUARD DESIGN CAN ACHIEVE 7 4K BAUD WRITE

AND 9. 7K BAUD READ.  DUR DESIGN GOAL IS5 FOR BK BAUD
WAlTE AND 1JK BAUD READ.

THE APPROACH TO CLOSE THE DESIGN GAP 1S T0 USE THE
MICROCODE FEATURE OF THE 70020 TO INCREASE SPEED IN THE
TIGHT LOOF CODE.

FEASIBILITY OF THE MICROGCODE CHANGE HAS BEEN REVIEWED
WITH HOUSTON AND We HAVE GOOD SURPORT FROM THEM. THE
FEOPLE WORAING THIS PROBLEM FOR US WERE NOT AFFECTED BY
THE RECENT PERSONNEL SITUATION IN S/C .

3/ 17782, CBl, 39-815




PRESENT BYATUS - continued

- We ARE AT THE PRELIMINARY BREADBUARD STAGE AB FAR Ab

TOTAL SYSTEM DPERATION 16 CONCERNED AND WILL BE .
FOCUSHING ON THE SUCCESBFUL INTEGRATION OF THE FOLLOWING
SYSTEN ELEMENTS DURING THE REST Ur MARCH.

EE-

COMPLETE TIGHT LOOF CODE TEBT AT 7. 4K WRITE AND
9. 7# ReAD

COMPLETE 1/0 8UB CODE INTEGRATION ON BOTH CONSOLE
aND PERIPHERAL CODE

COMPLETE FILE RANAGEMENT CHECROUT IN THE
PERIPHERAL CODE AND INTEGRATION 10 PERIFHERAL 1/0
CODE IN CONBULE

317782, (BN, 39818



PRESENT STATUS - continued

¥ THIS ACTIVITY WiLL BE FOLLOWED BY & THOROUGH CHECROUT OF

THE ENTIRE SYSTEM AND THEN THE UPDATE OF TIGHT LOOP CODE
UsiNG THE MICROCODE CHMANGES WORKED DUT IN CONJUNCTION =
WITH HOUSTOR. .

% IN THE EVENT WE ENCOUNTER VERY SERIGUS PROBLEMS WITH THE

MICROCODE CHANGES WE HAVE THE OPTION TO ACCERT 7. 4K BAUD
UPERATION. T BELIEVE THAT THIS COULD BE AN ACCEPTABLE
DECISION.  ONE OF THE PRINE REASONS TO CONTINUE WITH THE
MICROCOBE CHANGES 1S TO PROVIDE A GREATER TIMING MARGIN
FUR RELIARILITY.

3717782, Ch, 39-B13




MICROTARE STATUS

PRESENT RESUURGES

* THe FPOLLOWING FEOPLE ARE WORKING DN THE MICROTAPE

PERIPRERAL.
PERSON

JIFM ARKOLD
JERRY RUBINSON
JEF WINGUR
CRALEG BENSON
LYA HHIMON
RUY MATMEY (HOUSTOW)
TUR ALBERS (HOUSTON)

3/ 17782, CBW, 39-815
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HARDWARE DESIGN
PERIFHERAL S0FTWARE
MICROCODE AND CONSDLE INT
L0 BUS HARDWARE :
MICROCODE

i1 CRUCODE

TIfE

PART
FULL
FULL
FART
PART
PART
FULL






excellence in electronics

C.B. Wilson
Engineering Manager
Texas Instruments, Inc.
P.0. Box 10508, MS 5891
Lubbock, TX 79408
April 30, 1982

Dear C.B.,

As follow-up to our meeting of April 23 and the subsequent phone
" conversation, I'm outlining Exatron's overall program for wafer cartridge
production as well as some of Exatron's general plans for ESF production.
These items are shown in the attached charts.

The plan contained herein assumes that Exatron will tool and manu-
facture the wafer, as well as our standard transport and drive units.
Please let us know if you have any questions or coments.

Below you will find my attempt to summarize the open issues between
Exatron and Texas Instruments. Please feel free to comment on these also.

ISSUES

1. There needs to be resolution on who, Texas Instrunents or Exatron, is
responsible for and controls the ihitial set of wafer tooling. The options
are: A

- Texas Instruments procure ’tooling, sell parts to Exatron and allow
Exatron engineering access to the production for process control

purposes.
— Exatron purchase tooling from a vendor, (who will do the plastic
production) and ship finished wafers to Texas Instruments. Texas

Instruments would possibly consider advancing Exatron funds against the
outstanding portion of license payment for this purpose.

— Some other variation of the above.
2. There needs to be finalization of wafer drawings as scon as possible.

3. Product specifications and acceptance criteria need to be established and
agreed upon.

4. Standard data and interface formats need to be devised by Exatron, but
Texas Instruments will subinit suggestions for its new product. :

5. Product release date (to the public) has yet to be established by Texas
- Instrumnents.

exatron

Sunnyvale, California 94086 - (408) 737-7111
“ ITORY

D S

181 Commercilahl. Street
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6. Product delivery schedule and pricing have yet to be established.

7. Exatron needs to prove to Texas Instruments its ability to mass produce
a guality product in order to receive production vélume comnltments from

- Texas Instruments.

8. Exatron must find a viable second source to 1ndependent1y produoe and
market the ESF products.

We look forward to hearing i’rom' you and to pursuing this exciting
program together. v

Sincerely,

adl il

Robert A. McDonald
President

RAM/ jmo
Enclosure

cc Robert Howell
Rey Smith




TEXAS INSTRUM ENTS

INCORPORATED
May 24, 1982

Robert McDonald President
Exatron Incorporated

181 Commercial Street
Sunnyvale, California 94086

Dear Bob,

Thank you for your letter outlihing your plans  for wafer
production and product improvements.. I would like to go over the
points in your letter to continue our discussion.

1. Wafer tooling: We have decided to go  ahead with
prototype tooling fOr the wafer top case, bottom case,
pressure roller hub,’ reel hub, and reel tray. These
orders will be plaoed this week with final drawings
planned for 5/24. These. tools would be our tools but
we will continue to be interested in cooperative work
with you in the debug phase and for assembly. With the
exception of the pressure roller hub, all +these tools
are one cavity prototype tools which are being produced
for short turnaround and are only designed to provide

- limited production capability (at 1least 100K wunits).
Since the roller hub is so small and simple, it seems
just as quick and cheap to make an eight cavity
production tool for it. We plan to have all these
tools completed by mid July and our main purpose is to
get clean toocling to prove the design and make any
necessary corrections. As I see it, a- decision on

~hard, high volume tooling for our requirements can be
postponed until late August by taking this approach. I
hope this will get both of us some further experience
with the design ASAP and give you or a second source
some additional time to plan hard tooling so TI may
never need take that step. I would like you to let me
know if this plan will cause you any difficulty. With
respect to financing for your tooling, I think that it
would be difficult for us to advance future license
payments at this point but I will be willing to reopen
this issue if you feel there is a basis for further
discussion., v



2.

6 weeks.

Finalization of Wafer Drawings: After our visit ¢to

your. plant. last week, I believe our engineers have a
pretty clear idea of the final tweaks to the wafer
design. At Rye Smiths' recommendation, we are going to
make as few changes as possible. Enclosed is a summary
of these changes and we will forward our drawings next

- week when they are released to the tooling vendor. If

you have any suggested changes or corrections, we would
like to have those and resolve them. Due to the time
schedule, these changes need to be made next week.

Product specifications and acceptance criteria: We

still need a little more time to develop a full part:

specification for the wafer. But, I think that one of
the  concerns for both Exatron and TI has been the life
issue so I would like to update you on that. First,
our original spec ‘of 250 hours or 40,000 passes was
based on an assumption of a constant failure rate with
age . and  Rye has pointed out that this is probably not
the case for this wafer. (But- then a 250 hour MIBF is

‘the spec  for eight track cartridges.) After Rye's

comment we ran some tests and after some 1600 wafer
hours so far I believe that the failure distribution
probably does show increasing failure rate with. age,

roughly a Weibull distribution with a shape factor of
1.5 (where an exponential distribution would be 1). So.

I am beginning to think that the way we might spec this
would be to require less than 1% failures at 3 hours of
operation and less than 3% - failures at 10 hours of
operation at. a 90% confidence level. Our most recent
test suggests that current parts are in this range, so
with < the tooling changes and process control, I would
think this spec could be conservatively met.

Standard data and interface formats: We have already
sent you data on our I/0 bus for peripherals (including
the tape drive). This is a distributed computing bus
which I feel is good for portable products and for
generality. For 1lowest cost desktop computers, an

~address/data bus is possibly better. We would

certainly like. your = comments and following our
introduction we will encourage compatible- use of this
bus by other suppliers. We will be able to provide you
with a spec for our tape and directory format in about

Product release date: This is a very sensitive point

for Ti, and I am not able to give you any definite date

here. The date that is important to me is to have a
qualified wafer by September. ' '

Product delivery and pricihg:' These .issues will need

to be negotiated by our purchasing agent as soon as
your production capabililty is assessed a bit more.

i






- WAFER CHANGES

HUB AND TRAY ASSEMBLY

REDUCE TRAY DIAMETER FROM 1.380 1O 1. 180

INCREASE BEARING DIAMETER FROM 150 T0 400 (MAKE IT A
PART OF THE TRAY AS UPROSED T0 PART OF THE HUB)

REDESIGN INTERNAL MATING SURFACES FOR ULTRASONIC WELDING
AND PROVIDE ENERGY DIRECTORS



WAFER CHANGES
10E_ A BOTTON CAGE

REDESIGN TUP AND BUTTGH CASE MATING AREA MITH |
| INTERLULKING SECTION FOR ULTRASONIC WELDING

¥ PRDVIDE RELES& IN TDP CASE FUR SIIDF COVER 8UPPBRT

"‘ NAKE TAPE GUIDF IN BUTTUN CAbE WIDER BY . 044

~ REDUGE HEIGHT OF TAPE GUIDE IN TOP CASE TU MATCH THE
HETGHT IN BOTTOM CASE

FILL DEPRESED AREAS IN BUTTDM CASE PRGVIDED'EY REDUCEDv

- TRAY 5IIE

PROVIDE STEPFED DIAMETER AT THE TOF OF THE TRAY HUB
'bHAFT FOR SUNIC WELDING

PROVIDE LARGER GAP FOR MOTCR SHAFT IN THE WAFER SLDT-FDR
APPROPRIATE CLEARANCE | |
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MEMORANDUM

_______ EL
June 22, 1982 e
S T0: e Bob Curlee

FROM: "~ John Thomas

SUBJECT: ~ QUOTATION

This quotation is in response to a meeting with Jerry Robinson on
June 18, 1982. , ‘

PGM - ALC

Estimated run rate - 10 20K/U Month
Production Start - October 1982

OPTIONS: ' N
1. Second Source SPX1397-1 reflective sensor

I could quote some figures here but the problem is that I do not
have a standard that could fit within the mechanical Timits of
the SPX. Thereforey I would have to tool everything from the
sensors on up. The tooling costs would be substantial, but the
Timiting item would be time, around six months to a year to get
all the parts designed, qualified, and into production.

To sum it up, I do not believe that we would give you a near-
term competitive quote on this device.
2. A new reflective sensor of TI design.

We could build a sensor that would meet your needs but the over-
all case dimensions would be approximately .200 thick, .300
length, and .650 wide. This could fit into your case, but would
project about .050.. This would requ1re re- tooT1ng your case.

Our budgetary estimate would be:

qQry 100K 200K
$ : 1.00 .92
Note: Pricing includes estimated tooling costs.

B

o
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R.L. BENJAMIN ASSOCIATES
405 Ridgewood Drive
Richardson, Texas 75080
(214) 783-8319

Final & Composite Report
June 30, 1982
Texas Instruments, Lubbock
Microtape Peripheral

NOTE:

This report covers the recommendations made over the period
of this contract and therefore contains recommendations
that may have already been tested and incorporated into the
design by Texas Instruments, Inc. There are some final
recommendations contained in this report that may not have
been tried by Texas Instruments at the time of this report.

‘Read/Write Circuit:

The first area investigated was the head chosen. The
head gap is considered to be not optimum for the
frequency spectrum desired of 4-12 Khz., The 100
microinch gap head being used has a peak output when
operating at 10 ips at 50Khz. At 4Khz, the output is
down 12 db and at 12 Khz it is theoretically down '3 db.
The gap width, tape speed and frequency recorded are
interrelated. The theoretical response for perfect
playback head maximum output occurs when the gap length
equals one-half the wavelength of the signal passing
under it. Thus, for a 100 microinch head and a tape

speed of 10 ips, the frequency for maximum output on a
read is when the ratio of the magnetic gap length to the
effective wavelength is equal to 0.5 or the effective
wavelength is 200 microinches. The peak frequency is 10

ips/200ui = 50 Khz. Increasing the gap width will help

Page 1.



the playback amplitude, but will require higher write
currents, Based on a previous design done by a member of
our staff, the gap on the current head is a reasonable
tradeoff for optimum reads and writes.

-Write Circuit:

" The IC used to supply the write current to the head
does not appear to have sufficient drive capability. The
80C98 is spec'd at 4 ma output under a short circuit
condition., Another device should be used such as the
74C240 which has 4-5 times the drive capability of = the
80C98, The shaping network currently being considered
"has a peak current of 4.4 ma in the breadboard which is
close to 150% of the current required to erase the tape
(3 ma as reported to us by C.B.,). However, adding up the
worst case driver impedances and resistors; the worst
case DC current is 1.7 ma at 5 volts. We recommend that
the head impedance be lowered from 50 mh to 10 mh, the
series resistors changed to 390 ohms, two 74C240 stages
be paralleled on each side of the head and the parallel
capacitors be removed. The time constant will then be 8
usecs or 12.8% = of the  total time between flux
transitions. o :

Read Circuit:

The first stage gain is 11 and the second stage
gain is 10, There is a concern over the apparent
redundancy of the second stage amplifier and the
comparator in that  both are essentialy inverting
saturating amplifiers. The second stage amplifier clips
the output at 0.85v. If the diodes were removed, and the
gain of the second stage were reduced, it may be
possible  to eliminate C16. Care must be taken to
investigate the possible ranges on the input offset
variations, but a preliminary calculation shows it is
possible. The comparator on the output of the two stage
op amp read circuit is not correct in our opinion. The
hysterisis should be in the positive leg as Exatron has
drawn. The minus input should be tied directly to the
output of the second op amp and the positive input
should be tied through a resistor to the bias supply.
The bias supply should bave a 4.7 uf and a 0,1 wuf
decoupling to Lkeep it stable. Also - the hysterisis
resistor R11 should be larger than the output pull-up on
the comparator to keep it from oscillating. R11 should
be 22K and R43 should be 10 X,

BOT /WP Sensors:

Page 2.



There is a way to reduce the number of parts in fhe
BOT /WP area which will require a software change as
well, Either Q4 or Q3 can Dbe eliminated if the LEDs in
the sensors are wired in series and enabled by the same
transistor. No additional current will be required when
reading either sensor and the parts count can Dbe
reduced.

Step Down Regulator:

The step down regulator essentially is the circuit
in Figure 1. The first step is to make an approximation
of the operating frequency. Assume 1% ripple allowable
on the motor (0.4v)., The question is how 1long does it
take at 25ma through the motor to discharge C4 by 0.4
volts (This also assumes the hysteresis is 0.4V)? If C =
220uf, then t = (EC)/I or 0.4x220x10E-3/25%xE-3 or
352usec or an operating frequency of roughly 2.8Khz,
This is an order of magnitude lower than the desired
range of 25-50Khz where the size and cost of the
inductor becomes reasonable. Therefore, the capacitor
can be reduced an order o6f magnitude which also saves in
the cost of parts. Then t would be 35 useconds.

There are three modes a step down regulator can
operate in., One is where the ftransistor turns on before
the catch diode (D11) finishes conducting. This causes
excessive heating of the catch diode especially if the
reverse recovery time of the diode 1is very long. The
catch diode overheating is one of the common failures of
switching regulators when they are operated in this
mode. D11 should have a reverse recovery time of less
than 1 usec to minimize the heating in the diode. The
gsecond case is where the transistor turns on just as the
diode stops conducting and the third case is where the
transistor turns on after D11l stops conducting. The
recovery time of the transistor will not matter much if
the circuit is operating in the third mode but it still
should be on the order of 2-4 useconds.

The inductor needs five parameters specified, the
inductance,  the frequency of operation, the DC
resistance, the Q (Quality Factor) and the DC current
rating. The @ does not apply too well in this
application of inductors, but needs to be set at some
reasonable number to allow the selection of off the
shelf vendor parts. Therefore, Dbased on our experience,
the Q should be a minimum of 40 at the operating
frequency.

N ' - Page 3.



If the capacitor is allowed to supply current to
the motor for approximately 35 useconds, then Q2 is
turned on, allowing the current to ramp up replacing the
charge, and then turned off, letting the catch diode,
P11, to transfer the energy from the inductor to the
capacitor, the circuit will Dbe operating in the +third
mode mentioned above. To maintain a reasonable -
efficiency at normal battery voltages, let the inductor
drop not exceed 0.2 volts. To replace the 25 ma, the
circuit should be <charging .to a value 4 times the draw
current or 100 ma. A charge time should be somewhat less
than the discharge time, so set the charge time to about
25 useconds, To avoid approaching the saturation
currents of the inductor, its current rating should be 2
times the peak current or 50 ma and the DC saturating
current would be 200 ma. The voltage at the output of
the inductor will ©be the battery voltage minus the
series diode drops, the drop across Q2 and the inductor.
To get an output of 4 volts, there will be, when
operating on the Dbattery, approximately 1v across the
inductor. - The inductance L equals  E/(di/dt) or
1/(100ma /25 useconds) or 250uh (10% tolerance).

To avoid excessive losses in the inductor (loss of
efficiency), the DC resistance needs to be very low. A
drop of .2 vwvolts at 50 ma is 4 ohms but we believe a
value of 1 ohm is a better goal to maintain effeciency.
Thus, the inductor L1 - should have the following
specifications:

Inductor L1

ot o i s s ——

Inductance = 250 uh (10% tolerance)
Frequency = 50 Khz minimum
Q = 40 minimum
DC Resistance = 1 ohm maximum
DC Current Rating = 50 ma

The hysteresis on the voltage comparator should be
set to 0.04 volts which is the ratio of the feedback
resistor and the AC equivalent of Ril, R15 and R16. The
latter is now 40.4K, therefore K14 should be 100K.
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Step Up Regulator:

The Step up regulator operates in essentially two
modes. The first is going from a low battery of 4 volts
stepping up to 5 volts and still running the motor and
the write head. The second 1is operating from a low
battery of 2.5 volts stepping up to 5 volts to run Just
the CMOS circuitry. Again, the frequency of.operation is
chosen to Ybe around 25 Khz. The external capacitor on
the 4193 should be 93 pf ( circuit board capacitance
must be included). The millampere-seconds = in ~ the
capacitor should = 0 in the step up case.

Consider first the step up from 4 to 5 volts with
an estimated load of 10 ma. The cycle within the 40 usec
is for the current to ramp up to Ipeak, ramp down based
on 5 volts + diode drop = 5.3 volts and then some idle
time. Ipeak = 2 x Ilcad x (1+(Vout~Vin)/Vin) =2 x
L0111+ (B-4)/4) = 25 ma, If the current is to rise to 25
ma in 20 usec, L = Vin x t on/Ipeak = 4 x 20 x E-6/0.025
= 3.2 millihenrys. ' '

Now consider the second case of stepping up from 2.5
volts to 5 volts at an estimated load of Sma. Ipeak = 2
x 0.005 (1+ (6-2.5)/2.5)= .20 ma. Note that this is
approximately the same as the first case., The DC current
should be specified at twice the requirement or 50 ma
and the Q again 1is chosen to be 40. The DC loss should
be no more than .25 V. At 25 Khz, XL = 1000 ohms,
therefore the DC resistance should be 10 ohms maximum.

Inductor L2

Inductance = 3,2 millihenrys (10% tolerance)
Frequency = 50 Khz
DC Current = 50 ma
Q = 40
DC Resistance = 10 ohms maximum,

C7, the filter capacitor, also can be 22 uf.

The above 1is a first pass and inductors of with the

.above specifications should be obtained. Actual peak

currents should be then measured and then a final
correction of the spcifications if needed can be made.
This is not a detailed report as far as the derivations
of the equations are concerned or for the experience
factors used.
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Firmware:

The software was in a state of change when we first
looked at it. With the change of the operating Irequency
of the microprocessor from 2,5 Mhz to 3.58 Mhz, several
avenues to make the code more efficient were open. At
that time, the software was about 300 bytes over the ROM
limit. Also, there were problems in the syncronization
on read with the data from the head. ‘

The reduction of code size and still retaining all
of the features of the microtape 1is, in our  opinion,
achievable. Although the peripheral bus is 4 bits wide,

o

all data ~transfers were bytes or in multiples of 2
nibbles. 8Since the microcode changes to the 7040 would
allow byte reads and writes as well as nibble wide reads
and writes, we determined that it is more code efficient
to go to Dbyte transfers and the timing with a 3,58 Mhz
crystal is still within the windows required. It does
mean a change in - the data transfer philosophy. The
original. code contained a large amount of nearly
identical code for specialized cases . in - the read/write
process apparently deemed necessary by the slower clock

- rate being imposed then, However, we believe with some

careful thought, these  redundant routines can Dbe
eliminated by such methods as using the same register to
transfer parameters to a subroutine instead of two
nearly identical routines that use different registers
and by using a register to hold the error .code and
deciding later what to do with the error rather than
having two similar routines with different exit points
due to different errors. v

The code that follows is based on going to a byte
oriented firmware package. It also contains a read
routine that corrects for speed variations during a read
record. The current philosophy is to use the leader
before a record 1o provide the timing information for
the entire read record operation., This 1is perhaps not
bad if the records are not long or the speed wvarations
along the entire tape are kept to within 5%. From our
past experience with reel to reel type cassettes, (not
the one reel, endless loop being used here), one cannot
guarantee the tape will not bind and slow down the tape
at certain points. Therefore, a PLL of some sort is
usually required either in the hardware or the softiware.
Since the records can be virtually any length and indeed
your software personnel freguently use record lengths of
3000 or greater, a software PLL should reduce the error
rate and thus is included in the READ BYTE FROM WAFER
routine.
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As far as the syncronization problems are
concerned, there were several oversights in the timing
on start and stop of the tape and the syncronization
algorithm that were mutually discovered by the staff at
Texas Instruments and our staff. We Dbelieve that a
non-sync pattern should be written for the wmotor stop
and start times instead of the sync pattern to avoid
prematurely assuming the software is in syncronization
with the data especially if the PLL idea is. not used.
That would set the sample point for the data polarity at
less than the optimum point and increase the error rate.
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T/T

S

. 4/24

2710

3711

1/32
1/8

2710
4735

4/
3711
1/32

EYX

N=NUMBER OF BYTES T=MAXIMUM EXECUTION TIME

* ROUTINE TO WRITE A BYTE TO BUS
WRBYTE BTJOP

WRB1

WRB2

MOVP
MOVP
TRAP
SWAP
MOV
BTJZP
BTJO
MOVP
TRAP

RETS

%HSK ; BSTAT , RHELP
A,BDATA

%DROP BCNTILL
TFLOAT

A

A,BDATA

%HSK BSTAT, WRB&
%FE , BITCON ,WRB1
%DROP BCTNTL
TFLOAT

;, BIF BUS NOT READY

MOVE FIRST NIBBLE TO BUS

TOGGLE HANDSHAKE
GET TO NEXT BYTE .

BIF READY FOR 2ND NIBBLE
KEEP WAITING TIL OUT OF TIME

TOGGLE HANDSHAKE

S S Y A il A LD P D A b il o sy e e e S ) S e e T e e T T T T T T T T T — — — —————, —— — ————, " — r— — v—’ —" —— — . —— Y- > S e i

26 BYTES / 180 CYCLES
* READ A BYTE FROM BU&

3/73
2/8

3/73
1/8

2/8
1/7

4/12

a/12

/11

~-5710

1/32
2 /7
1/7

RDBUS

*

RCVNIB.

(17/91,M1N)..,

CALL
MOV
CALL
SWAP
OR
RETS

BTJZP
BTJZP

MOVP

MOVP
TRAP
AND

RETS

@RCVNIB
A, TEMP
@RCVNIB
A

TEMP A

%BAV ,BSTAT ,GONE
%IRQ BSTAT ,RCVNIB
%RELEAS BCNTL -
BDATA, A

TFLOAT

%LSN A

Ve ME e e e e

GET FIRST NIB -

GET SECOND NIB

TEST FOR BAV ACTIVE :
TEST FOR BUS DATA READY
RESET IRQ

GET DATA

RELEASE BUS

CLEAR MSN

29 BYTES / 241 CYCLES MIN)
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\_4/22

3/9
1 2/10
3/10
3/9
1/7

* WRITE BYTE TO WAFER ( CALLED BY TRAP BIT10A)

TSTB10 BTJO
MOV
MOV

ADACHK ADD
ADC

RETS

%>FF,BITCON,TSTB10
%10;BITCON
A,B

A, CHKSUM

%6 ,CHKSUM-1

H

we WE e

; WAIT FOR END OF BYTE

RESET BIT COUNTER
MOV DATA THROUGH QUEUE
ADD DATA TO CHECK SUM

16 BYTES / 67 CYCLES
* READ BYTE FROM WAFER ( CALLED BY TRAP BITSB)

4/22

277
2/10
2/8
1/14
3/10
3/10
27
3/10
3/9
1/14
2/10
2/8
3/10
3/9
Y

TSTB8B BTJO
MOV
MOVP
MOV
TRAP
SUB
SBB
RL

ADD
ADC
TRAP
MOV
MOV

%>FF ,BITCON ,TSTB8B
B, TEMP
CAPTUR;A
A, TEMP+1
ONESTH
A, TWO3RD+1
EIGTH ,TWO3RD
TEMP+1
TEMP+1 ,TWO3RD+1
%0 , TWO3RD
ONESTH
A,TIME
TEMP , A
A, CHECKSUM w
%0 - ,CHECKSUM-1

’

we we e we W

“e Ve wa W

WAIT FOR END OF BYTE
SAVE READ DATA
GET LAST 1/3 BIT TIME

SAVE IT
TAKE 1/8 OF 2/3 BIT TIME

& SUB FROM 2/3 BIT TIME

1/2
; ADD IN 1/8 OF NEW TIME

JUSTIFY TWO3RD TO RIGHT
SET NEW BIT TIME
RETRIEVE DATA

UPDATE CHECKSUM

=37 /305

3/10
2/8
2/7
1/5
2/7
1/5
2/7
1/5

3/255
2/10
2/7
2/7
2/5

* PUT 1/8 OF TWO3RD INTO EIGHT

*

(ONESTH) MOV

MOV
RR
RRC
RR
RRC
RR
RRC
AND

TWO3RD ,EIGTH
TWO3RD+1 ;A
EIGTH

LA

EIGTH
A

. EIGTH

A
%>1F ,EIGTH

RETS

* RECEIVE & STORE DATA FROM BUS

RCVPAB CALL

STA
DEC
DEC
JC

@RDBUS
*DATAP
DATAP
COUNT

RCVPAB

—— — . ———— ————————— T W ] oV T - " D A B D W — U S D D D D D kD D D WD D D D D Al S WD A S Al



11 BYTES / 284 CYCLES

K Vs
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August 18, 1982

“TO: * Leonard P, Lachmann
o Dan Swindler

CcC: Joe C. Fox
C.B. Wilson
Ryan Provenzano
Gerald Sledd

Edwin Wong
FROM: Kedar Morarka
SUBJECT: PROTOTYPE BUILD OF MICROTAPE WAFERS AT EXATRON:

Jim Aronld and I visited Exatron Corp. in Sunnyvale, on August 11th and 12th
for building microtape wafers using plastic parts molded from TI tooling.

- We built about 400 wafers of different tape lengths. We did not encounter any
major problems in assembling these units., The yield data is as given below:

CERTIFIED MECH. REJECT CERTIFICATION REJECT
0 5 feet 116 2 8
0 10 feet 61 6% 7
0 25 feet 60 N.A. . | N.A,
0 35 feet 71 "5 : ——
b 50 feet 63 4 e

We left 50 wafers at Exatron for their testing. The remaning assemblies will
be tested for electrical, mechanical and environmental characteristic at TI to
identify any required modification before hard tooling. is started. Some of
the possible improvements identified for assembling the wafers are=

O Incorporate posative stops in ultrosonie welders for better control of
dimensions. '

0 Device fixture to wind the tape consistently on the spool.

We also visited flurocarben who makes pinch roller for Exatron. The pineh -
roller tool is in good condition and we can rely on this tool for our initial
requirements. We also talked to GBS Incorporated as a potential source for
assembling wafers. They are currently manufacting floppy disketts for various
companies. GBS has also assembled wafers for Exatron. In my opinion GBS has
the capability and expertise to assemble the wafers and they should be given
an opportunity for quoting this assembly.

Regards,

{VM\ N «a_xikﬂ.

Kedar Morarka
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Extended Weibull Probability by 3 Cycle Log

87 & 5 4 3 2
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10.0% W L i ;

5.0% ; i T
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E102 5/12/82 200
- .~ WAFER  CUM HRS OVER 2 OVER 4 OVER 8  OVER 20
70/t0 10100 51.7 51.7 51.7 51. 7 51. 7
FL. 10116 50.7 50. 7 50.7 50. 7 50. 7
e F10121% 22 22 22 a2z 2z
F10123 34 34 34 34 34
20100 S51. 1 . 511 51,1 51.1 51,1
F20101 22 22 20
20103 51. 8 51. 51
20104 51. 1 51. 51.
20112 51. 1 ) 51,
20114 42. 3 42, a2

5

1

1

2

g
n3
i
]
w

1

!-‘. »
L » = 0

A

[y

20118 51. 51.
20119 51. 51.
20124 51. 51
50106 2
50110 50. 5 50.
50111 .62
50114 7 =2k
50118 2. 62
50113 .62
50115 4.15«14A/
50108 2,09 =/
50116 . 89
50112 .88
50109 2. 05~ 4% 2 o3
50107 2 12-4% 2. 12
50100 a. 2~ (13 4.
10124 i - 0
» 10107 3. 09 %ﬁ’ 3. 09
s 10104 3. 0525 3. 05
10126 1. 17 o
35103 10. 96 10. 94 10.
35102 10. 96 ??@10.96 10.
35104 4. 23T 5 %
35104 3. cswsza 3. 08
35100 1. 96<S7 0
‘20120 -7 o
20123 Si2 0
20125, 12 o
0
o

N
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20109 12
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10125
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A YW L W0 . =203 . =0 L ¥ 4 L%
10102 2. 28 2. 28 o 0

10109 4.55~F¥g1 4. 55 4. 55 o

10113 2. 4-45 2 4 0 o

5105 2 4-450 o9 g o 0

5106 1. 28 0 0 o

- 5107 1. 28 0 0 0

e 5108 1.28 0 o 0
5109 2. 4-4bt 2 4 o 0

20117 1.28 0 o o

10128 1.98 o 0 o

10122 1.1 0 o 0

10120 1.1 o o o

10118 1.1 o o 0

10112 3. 37V 4 37 4.37 0

10111 1.1 0 o o

10119 a.37-V10 4 37 4. 37 o

10117 1.1 ) 0 o

10103 2.1 2.1 o o

35110 3. 08 3. 08 o o

20113 1.1 0 ) o

10108 1.1 o o o

10114 1.1 o o 0

20105 1.1 0 o o

16110 1.1 0 0 o

10115 1.1 o 0 o

20126 1.6 o o o

20108 1. & o o o

5104 2 72-48% 2 72 Q o

20114 1.6 o o o

20107 1. 4 o) 0 o

0 o o

3 0 -0 o
= o o 0
o o o

0 o o

| 0 0 o

TOTAL 855. 42 Bi1. 33 755. 17 &94. 04

COUNT : » F2
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Weibull Probability by 2 Cycle Log
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AN AN . et

10102 2. 28
10109 4. 55
10113 2.4
5105 2.4
5106 1.28
5107 1. 28
5108 1. 28
5109 2.4
20117 1. 28
10128 1. 98
10122 1.1
10120 1.1
10118 1.1
10112 a.37
10111 1.1
10119 4. 37
10117 1.1
10103 2.1
35110 3. 08
20113 1.1
10108 1.1
10114 1.1
20105 1.1
10110 i1
10115 1.1
20126 1.6
20108 1.6
5104 2. 72
20114 1.6
20107 1.6
TOTAL 855. 62
COUNT 92
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& % 3 &900 [0~ |7 s pdditionalt) not A554 - -
782 400 . |

E102 54

L

WAFER  CUM HRS OVER 2 OVER 4 OVER 8 OVeER Qo
<1 10100 13. 6201 13.8 13. & 13. &
10116 12. 71507 12.71 12, 71 12. 71 P
10121 12. 69 — 12,69 12. 69 12697 EpLED (R4EEtod+N 4
10123 12,7 =  12.7 12.7 12.7 FALEDY & 24
20100 13.04 51} 13.04 13. 04 13. 04
20101 13.05 2= 13. 0% 13. 05 13.05  EAWED (W g L2+ 34
20103 13 81 9|8 13. 81 i3. 81 13. 81
20106 13.059|] 13.05 13. 05 13. 05
20112 13.1254 13.12 1312 13.12
20116 7.1 _m. 7.1 7.1 0
20118 13. 0655 13.06 13. 06 13. 06
20119 13. 0651,] 13.06 13. 06 13. 06
20124 13. 0954 13.05 13. 05 i8. 05
50104 7.74F o 7.74 7.74 +)
50110 12. 63 555 12, .5 12. &3 12. 63
50111 . &2 o 0
50114 . 6270 .o o 0
50118 2. 62 2. 62 0 )
50113 62 0 0 0
50115 “gadisS o 0 0
50108 .mm$g£ 0 0 o
50116 . 0 o o
50112 .mm ) 0 o
50109 .93 a5 o o o
50107 w;,wa 0 0 o
50100 i ) o 4)
10124 0 o 0
10107 .au“ﬁm o 0 o
10104 .owu 0 -0 0
10126 1.1 0 0 o
35103 10. 9 10. 96 10. 96 10.96
35102 10. 9 10.7& 10. 96 10. 96
35101 .94 p.@w 0 o 0
35104 i. 96 508 o o 0
35100 1. %6 ) 0 o
20120 .96 o 0 !
20123 1.12 ) 0 o
20125 1.12 ) o o
20109 1.12 0 0 0
20121 1.12 o 0 0
20102 t. 12224 0 o o
20115 1. 1245 o o 0
20110 1. Hmu 26 o 0 o
20114 1.1 0 ) 0
35107 1.1 mw 0 0 o
as108 H.HMﬂ; 0 o o
35106 1.1 .x& o o o
10125 1.1 o 0 o
35109 1. Mm nfw ) D o
35105 11.12 11,12 11. 12 11.12
20122 1. 12 o o 0
50102 1.25 ) 0 )
50119 1.25 0 0 o
50103 2. 42 2. 42 ) 0
50104 1.83 o o 0
50105 2.3 2.3 o 0
50177 2.25 2. 25 ) 0
10105 2.28 2. 28 0 0
‘5110 1.28 4b 0 0 o
5111 ) o 0

1. mm&;mm



10101 2. 28 2. 28 o )
10106 2. 28 2. 28 o )
10102 2.28 2. 28 0 o
10109 1. eafi;sf 0 o o
o 10113 1. 28 240 0 o o
. 5105 1.284240 o o o
5106 1.28 o o )
5107 1. 28 o o o
5108 1. 28 o 0 0
5109 1. 2840 0 o o
20117 1. 289 0 0 o
10128 1. 98 o o 0

10122 1.1 0 o o .
10120 1.1 ) o o
10118 1.1 0 0 0
10112 1. 1.437 0 o )
10111 1.1 o o 0
10119 1.1437 0 o o
10117 1.1 © o o
10103 2.1 2.1 0 o
35110 1. 1308 4] 0 0
20113 1.1 0 ) o
10108 i1 o 0 0
10114 1.1 o o o
20105 1.1 0 o 0
10110 1.1 0 0 )
10115 1.1 o 0 )
20126 " 1.6 0 o )
20108 1. 6 o ) o
5104 1. 272 o o o
L 20114 1.6 0 -0 0
¥ 20107 1. 4 0 0 o
o 0 0
o o 0
0 o 0
0 o o
o o o

0 .
TOTAL 314.51  238. 25 217. 45 202.61 1130

COUNT . 92 9,7 /@ [é zé
12,¢ hes 20 )4
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10101
101046
10102
10109
10113
5105
5106
5107
9108
o109
20117
10128

16122 .

10120
10118
10112
10111

. 10119

10117
10103
35110
20113
10108

. 10114

TOTAL

201095
10110
10115
20126
20108

5104
20114
20107

COUNT
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MEMORANDUM

October 28, 1982

TO: . Leonard P. Lachmann
COPY: Jim Arnold ‘ d/
“C. B Wilson ~ 554
Gary Futrell
Gerald Sledd
FROM: - Kedar Morarka

SUBJECT: TRIP REPORT/VISIT TO NCR FOR DISCUSSION ON THE MICROTAPE WAFER

I visited with the NCR Corporation on October 21st and the 22nd in Dayton,
Ohio, to discuss various mechanical design issues on -the microtape wafers. I
met with the following personnel:

0 Clarence L. Jones Process Engineer
0 James Seybold Manufacturing Engineer
0 David Blakely Buyer for Magnetic Media

0 James Eggleston Buyer for Tooling

0 Vern Ingram % Director of Purchasing
O Bob Birch -~ Product Manager
0 John Reintjes Manager of OEM Sales

The summary of our discussion is given below:

0

We will send NCR a written approval to use the parts we supplied. These
parts have a few dimensions which are out of specification. None of these
dimensions will affect the functionality of the wafer.

We need to approve the use of other parts (pinch roller, spring and pad)
which NCR will be purchasing from Exatran's vendors for initial 50K
production.

NCR plans to start building 1000 piece qualification units in early
December in Dayton. We need a decision on what this qualification will
consist of and when we can notify NCR of the results of our tests.

TI will supply pinch roller hub and slide cover (1000 each) to NCR for
their qualification build by November 15, 1932.

TI will furnish a prototype certifier to NCR by mid November.
We will provide assembly drawings of: spring and pad, flange and hub.

NCR is extremely concerned about the source of back coated magnetic tape.

The current supplier is very unreliable and they want us to work towards :

Vo

the development of other sources.

s



0 NCR wants the shipping schedule on the initial 50K production.

0 NCR is very hesitant in purchasing our tools. They prefer complete
independence on the tooling issue.

0 I have given my name to NCR as an engineer responsible for any mechanical
changes in the wafer. All correspondence on drawing changes, however, will
be through purchasing.

Regards,

B PRV

Kedar Morarka/LL



-MSG M= 47914  FR=PRT TO=ALCC  SENT=1{/11/82 04:2] ™Y
R#=216 ST=C DIV=037 CC=0160 BY=PRT AT=11/11/62 04321 PM
JIN ARNOLD  ALCC

KEUAR MARARKA JCF3

PTG e s

TO:

RE:

{YLOID PLASTICS

FRt GARY FUTRELL

REVIEW ANI
TOOLINGS.
FART NUMBER DESC

1048769 TOP CASE

1048970

HUB &
FLANGE

1048971/
1048970

1048973  ROLLER HUB

CPR
" THE FOLLOWING GUOTATIONS WERE RECEIVED 11-10-32.
IF  ACCERTARLE,

o e

10K
20K
K
40K
&0K
80K
100K

20K
30K
40K
60K
S0K
100K

PLEASE
WE WILL ARRANGE TRANSFER OF

d6
A3
A5
. 143
.14
A3
13

MAT/L FROM XVLOID/WATL FROM TI
BTM CASE 10K

A3
14
133
A3
125
12
115

.18
17
2163
b
135
13
145

WITH NEW CORE ($1050,00)

e
20K
30K
40K
50K
F0K
100K
TooL
10K

- 20K

30K
40K
LOK
80K
100k
10K
20K
30K
40K
60K
HOK
100K

12
11
105
104
102
101
10

"A5 15°
19

185
18
175
176
174
172
.03
026
024
023

7
B ViLia

021
020

PLEASE ADVISE OF YOUR DECISION ASAP,

REGARDS,
GARY FUTRELL, BUYER

PURCHASING-CFG  TEXAS INSTRUMENTS INC D7ILEZ



MEMORANDOM
. January 14, 1983

",'TO: - Jim Nlemeyer : :
- Leonard’ P Lachmann

COPY: Jim Arnold
o C. B. Wilson
Gary Futrell

FROM: © Kedar Morarka
SUBJECT: . TRIP REPORT/VISIT. TO ROCKFORD AUTOMATION

I visited Rockford Sutomation in Toronto on January 12, 1982; .Gary Futrell,

. Purchasing, and Mike Mohit, VQE, were visiting there at the same time. I met
with Bill Stelnhagen Pre31dent Walter Strilee, General Manager; and John
Mackie, Plant Manager. -

My objectiﬁe was to make an evaluation of this vendor's technical capability
in building wafer cartridges for us and to explain to them the critical
assembly requirements of our product.: :

Rockford Automation designs and builds automatic assembly systems. They alsQ
manufacture audio cassettes for various companies, including AMPAX and CBS.
At their Toronto plant, they have.an integrated molding-assembly- system for
the high speed manufacturing of audio cassettes, they also assemble 8 -~ track
cartridges on a low volume basis. :

During our.discussions, Bill Steinhogen admitted they will not be able to
completely automate the wafer assembly. Winding, splicing and the threading
of tape in the lower plastic case will have to be done manually, however, they
will automate mosb of the remaining operations.

‘Rockford is capable of assembling wafers for us. They have a good in-house
molding facitlity, which could be integrated with the assembly system--
eliminating several handling operations; they have experience in building 8 -
track cartridges which are very similar to our product. Rockford has the

~ resources on technical expertise to do a satisfactory job for us.

Rockford Automation w1ll submltt a written quote in the flrst week of
*February.

Regards,
Kedar Morarka

KM/11
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TEXAS INSTRUMENTS INC.
CONSUMER PRODUCTS GROUP
PRELIMINARY SPECIFICATION
WAFERTAPE MULTIFUNCTION IC

ELECTRICAL SPECIFICATIONS

1.

DWW

Absolute Maximum Ratings -
over Operating Free Air Range
(all voltages relative to ground)

1 : - 02/08/83 REV A

Supply Voltages MIN MAX UNITS
vce -4 10.0 Volts
V analog -0 10.0 Volts
A11 Input Voltages (except LBI) -0.4 Vee+ 0.4 Volts
'LBI Input Voltage - steady state -=0.4 Vee+ 0.4 Volts
-10mS transient - Vee+ 7.0 Volts
All Output Voltages 0 Yece Volts
Storage Temperature Range -55 +150 °C
Electrostatic Discharge Immunity 2,5 KV
(Rs=4.7 K ohm; Cs=90pf) :
Recommended Operating Conditions .
MIN NOM MAX UNIT
Operating Temperature Range -10 25 470 o¢
Supply Voltages, Vece 4.0 5.0 7.0 Volts
V analog (High) 3.8 4.8 6.8 Volts
(Low ) -0 : 0.4 Volts
VIH, High Level Input 1.5 VCC=2. Volts
(except LBI, WP SENSE, ‘
BOT/EOT SENSE)
VIL, Low Level Input -0.4 0.6 Volts
(except LBI, WP SENSE,
BOT/EQT SENSE)
VOH-High Level Output VYee-0.5 Vec Volts
VOL-Low Level OQutput : 0 0.3 Volts
Low Battery Indicatbr .
VSET 4.0 4.1 Volts
Hysteresis 0.2 0.3 Volts
- Rin-input resistance 400 - K ohm
ICH 100 - - ulmp
I0oL -100 - ulmp
Power-up Reset
Rin-input resistance 100 200 100 K ohm
Hysteresis 100 200 mVolt
I0H 100 - uAmp
IO0OL =100 - uAmp
1/3















JMEMORANDUM
05 April 1983

TO: Jim Bryce
' Vic Szepe
Darrell Whitten
COPY:  #@¢Bi<Wilson Chuck McKnight Darrel Watson
dim Arnold Alan Daniels Ralph Balthrop
Kedar Moraka Dan Gust Gary Ragle

Chris Woolam

FROM: Gary Futrell/Mike Mohit

SUBJECT: ENTREPO (FORMERLY EXATRON) CC-40 WAFERTAPE REVIEW (3-29-83 AND
3~-30-83 '
A meeting was held with Bob McDonald, President; Steve Napoli, Director of
Manufacturing; Anthony Perez, Vice President of Operations and David Osborne,
Vice President of Marketing and Sales to review the quality program necessary
for Entrepo to become a fully qualified Yendor, delivery of product and the
possibility of a contractural relationship. The last qualification trip was
made in July 1982. At that time Exatron did not appear to be able to meet our

quality requirements and was not qualified. (Ju]y trip report attached).

To update everyone on the current status of Entrepo below is listed some

general data:

1) Entrepo is now an indepehdent operating ertity producing drives and
wafertapes as an OEM. Robert Howell of Exatron continues to hold a
major portion of the company (30%), but does not have any management
responsibility.

2)-Exatron continues to operate as a mail order business Under Robert

‘Howell's direction.



3) The split of the company was to a large degree brought about in aﬁ
attempt to remove the company from the showdown of the numerous Tawsuits
brought against Exatron and to attempt to build a better credit rating |
(a Dun and Bradstreet is attached for Exatron pn1y. Entrepo was not
listed by Dunn & Bradstreet). |

4) Entrepo indicated that two investment companies will be making large
capiﬁa] investments in exchange for stock.

5) Entrepo has submitted a patent application for the sliding cover
developed at TI. We may wish to insure we have a portion of the patent.

6) Anthony Perez and David Osbhorne have joined thé company after the split
was made. Perez and Osborne have their backgrounds in computer and
communication industry.

7) Entrepo indicated they would like to Ticense Rockford Automation as a
second source for manufacturinékand marketing the wafertape.

8) Entrepo is in process of hiring someone to take charge of engineering
reporting to the president. David Osborne is currently acting in that

capacity.

We worked with Entrepo's management for several hours to put together a

‘ QUa1ity progran to meet TI's requirements.

Currently Entrepo is doing an incoming inspection on the plastic pér}s to a
.65 AQL, unfortunately due to the tooling problems almost ever;'fot is
rejected. After the lots are rejected Entrepo generally will review each lot
ahd go ahead and build product with all but the worst Tots of products. After
assembly, the parts are mechanically run-in (100%) for eight hours thep;tested

for jitter and tape tension (100%) where some 50% ofithe product is 155&:




They are in process of establishing a histogram for soft data error. $So far
they have been unable to establish a consistent data base. They are also
building a computer controlled certification systém with 1000 drives. They
estimated completion by the end of May 1983.

Entrepo agreed that these procedures must be improved and agreed to the

following program:

ACTION . DATE
1) Hire a director of quality  5-1-83
2) Prepare a QA manual 7-1-83
3} Review the proposed procedures with 7-15-83

Texas Instruments personnel

4) Execute quality procedures starting 7-1-83 completion 1-1-84
to include:
A) Vendor selection guidelines
B) Manufacturihg process controls
and documentation
C) Reliability testing
D) Source inspections when required

E) Qualification procedures .



In view of the agreement to develop a quality program that will be acceptable

to TI we recommend that Entrepo be given a temporary and conditional

‘qualification with frequently quality inspections from TI, until 7/1/83. At

that time new procedures and QRA Tab test must be acceptable to TI to award

full qualification status.

Next we spent some time reviewing Entrépo's production plans (see attachment).

As you can see, Entrepo has plans in place to be able to supply 300K:

P
B

wafertapes per month by December of 1983.

Assuming that Entrepo can execute their program giveﬁ their current cash flow
problems then they should have sufficient capacity when combined with Rockford
Automation to meet demand on the new product if TI's product becomes a huge
success. Entrepo is preparing a sc%eduTe that will be available next week
showing the short term support for our current orders. This plan requires TI
to finish the label artwork, release the final specification, and resolve the
cover issue., Entrepo will supply plastics and tape to Rockford in order to

allow Rockford to build some product in advance of their tooling.

One issue resolved is TI's responsibility for the tape procured by NCR,
Entrepo, unknown to anyone at TI, has used most of this tape for their product

and has made arrangements with.NCR to pay for the material.

The 500 tapes requested by Engineering will ship w/o 4-3-83 although the 50'

‘tapes are in jeopardy due to a jitter problem that continues to plague Entrepo

=

n_the longer lengths.




We briefly reviewed a contractural relationship. Entrepo was satisfied with

_ TI's standard contract with the following exceptions and/or modifications:

.1) TI Will not have to forecast an annual quantity to Entrepo.

2) Entrepo cannot meet Rockfords pricing for a few months but will reduce the
current prices (see attached quote) and agrees to renegotiate prices on |
September 1, 1983,

3) Due to Entrepo cash flow problems they cannot agree to a 90 day
unscheduled provision, but will agree to a 60 day provision.

4) They can supply a certification of comp]iante Sut will be unable to
provide individual lot test data this year.

5) They would like to have payment terms of 2/10 for 50% of the product and
net 60 for the balance.

Based upon this review and consideriﬁg the financial problems Entrepo has we
strongly recommend that TI purchase as many wafers as necessary to cover our
needs through September 1983 and bring these into stock as soon as Entrepo can
provide them. This will insure product until Rockford is on board in the

event that Entrepo does not survive.

Regards,

RON A

Gary Futrell/Mike Mohit

AY

attachments:

1) Exatron D&8

2}’As$émb1y and Tooling farecast

.3 Latest price quotation

{4) Exatron July qualification trip report
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- PRIGRITY OF INT CLR AND EN : X i
- TLLEGAL RELEASE OF IDLE STATE X il

X e WOT CORREST
[3 e CERRECT

= DETATLE OF PRICRITY OF TNT CLR AND BN =

P00 CONTROL, REGDETOR SET "1 1" (CLR/ZER AT THE SAME TIME) . IN THIZ CADE.
PFOINT INPLT I3 ALREALDRY LATOMED AND INT FLO IS ADTIVE. IT 18 ORDINARY
MANMER TO CLEAR INT FLG PRICR 7O ACCERT INTERRLET WITH EN FLG="1"

AND DEARLE TRTERRUPT ACTION,

HOWEVER 220 NILm OUCASTONALLY PRICRITIZE EN BIT AND ACTIVE TNTERRUPT
LU T TIMING llwu
= TETATLS OF

13

SEOGF O TDLE STATE =
WHEN CFL V‘ DREETRUCT DO, SPL BERNTERS TNTO PORER 5HV& MO BY -
CLOCKMHALT . | : COTHIE STATE WILL BE DORNE BY INT IMPUT.
ITFOTHE IMNT [NEHI MOT IMFLUENCED RBY TNT RIT AT STATLE REGIETOR OROINT EN
BIT I8 USED, 17T WILL CREATE THE FROBLEM.
FOR EAAMPLE. AT THE STATE THAT INTI IS5 DISABLE BY EN BIT OF 1/0 CONTRUOL
CREGISTOR. INTE NPT BECOMES ACTIVE FOR IDLE RELEAZE. CPU NEVER ENTERS
TOOINTS ROUTINE WHILE 10 FEEFS RUNNING, WHEN INT 15 DISABLED BY INT
BET OOF STATUS REGIESTOR, THE SOoME THING MAY HaPPEM.

BEST REGARDE.
RY QLD YOMNEMOITO  FEJF
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G T MERTICMED TO Y0 WHER T WAS TR JAFAR, WE GET & FATLURE :
ACTUNL FORT O THNT WE DOMCT SEEM T GET O WHEN LEZTMG THE AP, S1IW TH&T TIME
IVE FOLD & SERTOLE PROELEM WITH OUR FDOHIMNE LEVEL CODRE. RN i ERROR
T ENPLAIM WHY O THE ARMPL WORKES AND WE BELIEVE & SEPOARATE FROBLEM T
RS T RLE FOR THE ACTUAN. FHRILURE,

TN EEARCHING FOR THIE SECOND FATLURE,  WE HAVE BEEM TREETIMG R0RE CODE (WHICH
TR MOT LisE DD TMETRUCTT IS OF THE L1001y O THE 7o0Eon.

WE ARE APPARENTLY SEEIMG A SUPRIZIMG FATLURE O THEZE 7002048 PARTS. THE
FATLURE APPEARS T BE THAT THE PART I MOT ARLE TO BE OIMNTERRUPTED CUT OF

A IDLE STATE WITH AN IRTERRUET 2 FROM OTHE TIHER. SPEQIFICALLY., WE HAVE THE
FOLLOWING g

INAT
H [:1 I
EINT
LR 2
TE
BT ABETEIT. B REVNDSE

START = 200, TIMER
Tars o AT, TOCNMTL =

THE FAILURE WE BELYEVE WE ARE SEEIMNG IZ THAT THE PART DOES NOYT EVER COME OUT OF
TR TDLE TMETRUCTIOM WHEM THIS §8 EXECUTER. T AN MOT ARSOLUTELY BURE OF THIS
BECAIEE WE HAVE ORLY o COURLE OF 7002040 BORTE OVER HERE 4AMD THID WAS HOTICED
LATE FRIDAY FOR OTHE FIHRET TIME.  WE HAVE SOME OTHER 700200 PARTS OVER I THE
GUAL, LR WHICH T WILL GET RACK MONDSY ORMD WE WILL VERIFY AGATH WITH MORE PARTI
ORI FMAEE ARSOLUTELY SURE WE ARE MOT SEEIMG SOMETHIMNG FELSE, 17T 185 QIFFICULT FOR
MEOTO IMAGINE THAT THE PART ACTUALLY HAS THIS TYRE OF FATLUFEE. BUT I WANTED 70O
AOWTSE WO OF CiER TNFORMATION S0 GET YOUR COMMERNT.

RSN e 40

I oAk STILL THTERESTED YERY MUIH TR OTHE PROGRESES OF THE LOTES OF WAFERTOHPE CODE
O THE 700208 (GATE CODE L710005), DO YO HAVE ANY CHAMGE T THE 1172
SHIFPING DATE FOR THESE PARTE?

BEET REGORDE,

CLBEL WILEOM. oo, oo s s G ALDD/ A0




MT358P10

1067
1068

1069

Fo04
FS09
FS506
F507

F508

F90%9
FS50A

1070 -

1071

1072

1073
1074
1075
1076

1077

1078
1079

1080

1081

1082
1083
1084

1085
1086
1087

1088
108%
1090

1091
1092

1093
1094
1095

1094

1097

1098

F50B

F30C
FS50D
FoOE
FSOF
F210

F511
F31i2
FS13

ERl4

F51%8
F516
F917
Foil8
Fo19
FSiaA
Fo1p
Fa1c
F5iD
FSiE
FO1F
F520
Fo21
Fa22
F523
FS524
FS525
Fo24
927
F528

FoR29
F524
FS52B
Fo2C
Fo2D
FS2E
F52F
F530
F331
F332
F333
F934
F535
Fo36

MLP FAMILY AGSBEMBLER 1.0

o2
92
o2
DS
31
D5
30

72
F7
33
72
8a
34

A2
AO
03

,,,,, A2

4C
00
o5
C3
01
26

08

03
CS
01
w7
o8
07
cS
01
57
08
Fé
&0
89

cs
o1
56
08
Fo
cS
01
56
08
Fa
72

04-

02
EE

S MOVP

MOVP
CLR
CLR

#* COPY
MOV

MoV

MOV
MOV

% % ¥

MOVP

: EINT
cree . GLR

CLR

B, TIME
CHKSUM

CHKSUM~1

. g \“v\-\-..f
16:53: %1  106/13/83
PAGE 0046

2/3 it timer

gset chksum to O

ALC. JCF. STRINGY. SRC. DLDRINT old microcode i

%RBITDT/256, INT2V-1

ZRBITDT-(234#(RBITDT/25&) ), INT2V

ZRDBIT1, INT2
ZRDBIT2: INT2+1
INT2+2
ZSTART, TIMER

~-I2CS, JOCNTL.
/’-u—-‘“""""?:r_g_‘h

B

i inir ¢ 10 S

BTJO

RBYNC7 CLR
IDLE
BTJZ

REYNC8 CLR
IDLE

BTJZ

RESINK JMP

%SETBIT, B, RSYNCS

B
ZSETBIT, B, REYNC?

B

ZBETBIT, B, RSYNC?

RESYNC

# test for 2 more Os

RSYNC? CLR
IDLE
BTJO

CLR
IDLE
BTJO

Mav

TRAP

B
ZSETBIT, B, RESINK

B
ZSETBIT, B. RESINK

%4, BITCON

B8ITBBA

set up INT2 opcode
set up INTZ2 parameter
set up INT2 parameter
start 2/3 bit timer

select & clear INTZ2

reinterruptidity
TEST

TEST N
test for 1

TEST
TEST
test for O

TEST
TEST
test far O

it two 1’s in a row

TEST
TEST
test for 1

TEST
TEST
test for i

bitcon will have been 1

wait end of nibble (spac

# register A will have been swapped (spacer only)



* MT358P10 -

¥ oco7

-Fi.

0204

0205 -

0206

0208
0209
0210
o211

o212

0213
0214
0215
o216
0217

C o218
0219
0220

o221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
BOOO1
BO002
E0003
BOCO4
BOOOS
BOO0&
BOOO7
BO0O8
BO009
BOO10
BOO11
BOO12
0235
0236
- 0237
0238
£o001
€0002
c0003
CO004
C0005
C000&
c0007

w o008

CO00%

0010 -

' MLP FAMILY AGSEMBLER 1.0  16:53:51  10/13/83

#* -

PAGE 0006

# wafer drive control constant equates

>FF . ‘initialize dr;ve

OOFF INITDR EQU
0001 INITWF EQU >01 : initialize wafer ddr
COF3 MT EQU >F3 ' turn on metoer % sensor
0008 MTBAR EQU >08 : turn off motor
OOF1 MTHE EQU »F1 turn on motor, WE & séns
0000 RENITW EQU 200 - - %ri-state DO o
O0FD SN EQU >FB-. . turn on EOT/BOT sensor
OOFB STOP EGU >FB _ turn off drive except se
QOF9? WE EQU >F9 turn on WE & sensor

# wafer test contant equatas '
0040 BATTRY EGU >40 bit~test for battery-lev
0002 EATTST EQU >02 : bit—-test for EOT
0080 INPUT EQU >80 ' ‘ bit~test for input data
0004 WP . EQU >04  bit-test for WP

# wafer data consatnt equates _ : -
0001 INVBIT EQU 201 wafer~write invert
G008 SETBIT EQU >08 store a "1i" bit

e e . e

# bus control constant equates B
0001 DROP EQU >01 ' drop HEK bit
0000 HSKSET EQU >00 : let HSK +loat
0004 INHIB EGQU >04 inhibit IBC
0001 RELEAS EQU >01 w o . release~HSK bit

# bus test constant equates
0001 HSK EQU >01 : bus ready bit-test
0008 . IRG EQU >08 - bus data ready bit-test
0002 BAV EQU >02 : BAV active test

*

CorPY ALC. JCF. STRINGY. SRC. MHZ358

#* timer constant equates
000D BITIME EQU >0D 3. 58MHz, BKBaud data half- b1t tzme
0020 HALT EQU >20 stop timer
00CO HRANGE EQGQU >CO . 3. 5BMHz - high time/low freq cutoF
0038 LRANGE EQU >38 3. 58MHz -low time/high freq cutof
0OBF MaX EQU >BF , ‘ max timer, no sleep
0006 ORANGE EQU >06 3. 58MHz bit to bit compare
0000 SLEEP EGU . 200 sleep mode
/00D "BTART _EGQU }Ao,J%k9¥£’ '  timer-start bit

“# software 1o6p constants - :
00467 BOSTIM EQU 567 3. 58MHz wait valid sync (150 ms)
00B&6 DBOTIME EQU >Bé 3. 58MHz BOT past head (300 ms)

% COPY - ALC. JCF. STRINGY. SRC. MHZ5 '

% .

#* CarPyY ALC. JCF. STRINGY. SRC. FE

cCOPy ALC. JCF. STRINGY. 8RC, PE

# interrupt select & clear constant equates
0043 I11CS EQU >43 clear and select INTH
006A 1I123C EQU >6A clear INT1,2%3 flags

Qo4 12C EQU © clear INT2 flag

004C 12CS EQU }43 clear and select INT2
0004 125 EQU >04 test INT2 select bit
0068. 1I23C EQU >68 clear INT2&3 flags _
Q07C . I23CS EGU - >7C " £lear and select INT=2&3
0060 I3C EQU >60 "~ clear INT3 flag
0070  I3CS EQU >70 S ‘clear and select INTS






- . WORST CASE AZIMUTH BUDGETS:

%"+ A test was run to determine the worst case azimuth alignment
that would allow a soft error rate of better than 1 -in 10 exp.8 bits
transferred. Two wafers were selected with excellent tracking to
remove this variable from the experiment. Two drives were adjusted to
0 azimuth using a signal peaking procedure. The two tapes were
formatted and interchanged between drives. An error handling of 10
exp.7 bits was carried out and the azimuth adjusted away from nominal
in 3 ninute increments. This was repeated until the error rate became
catostrophic (> 100 errors in 10 exp.7 bits). The azimuth at which
this occurred was determined to be 21 minutes total. By comparison
with earlier tests the total missalignment for an error rate of 1 in
10 exp.8 is approximately 6 minutes worse than for an error rate of 1

~in 10 exp.7. Thus the total azimuth budget was determined to be 18!

or +/- 9' from nominal., The budget is shared by four factors namely:

1, Wafer insertion repeatability.
2., Tape tracking within the.wafer.
3. 1Initial head azimuth alignment.
4, Azimuth drift over life., -

The partitioning of these budgets is as follows:

Mechanical 1life tests of the wafers has determined that
catastrophic mechanical failure occurrs at > 30,000 passes typically.
A test was run in which two wafers were run continuously performing
data handling and the error rate noted. One wafer (20 ft.) ran for
27,000 passes before the error rate reduced to worse than ‘1 in
10 exp.B and the other (35 ft.) was removed from the test at 20,000
passes before its error rate had reduced below spec. Further tape
life tests are now underway with the 1life at these lengths. A
tentitive conclusion is that the expected life of 20 and 35 ft., tapes
greatly exceeds the 5000 passes specified. The average error rate
measured throughout this test {(which transferred a total of 17,000
megabits) was 3 errors in 10 exp.9 bits.
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WRITE OVER:

The remnant 1F signal after overwriting a 2F pattern was
measured for all tapes used in the test. Two tape types were used
namely a media thickness of 180 u" and a media thickness of 120 u".
As expected the thick media demonstrated worse writeover than the thin
media., Average results are: A

180 u" media writeover 24 dB
120 u" media writeover 30 4B

The conclusion is that while both are adequate the 120 u" media
should yield lower error rates, Entrepo has chosen to standardize on
- the 120 u" media.

ENVIRONMENTAI, TESTING DISCUSSION:

The environmental tests run so far have consisted ¢f recording at
various temperatures and running error handling tests at different
temperatures over the specified range. A full interchange test has
not yet been run. The specification calls for operation over a 10
degree C to 45 degree C range, Environmental testing has been carried
out  between 5 degrees C and 50 degrees C to gain additional confidence
at the extremes of the specification.

Initial tests showed that the wafer tracking problems become more
severe as the temperature was varied, This was attributed to friction
changes within the wafer. The first tooled wafers were found to have
little or no angle on the guide conics with the result that the tape
could switch between running against the upper guides to the bottom of
the conics in a random fashion as the friction changed. The problem
was corrected by 3/1/84 and the environmental test restarted.

No electronic failures have occurred in either high or low
temperature testing with 1in excess of 200 hours completed at 50
degrees C and in excess of 200 hours at 5 degrees C,

ERROR HANDLING OVER TEMPERATURE:

A wafer was formatted at 25 degrees C and a 10 exp.7 bit test run
to verify data integrity. No errors occurred. The temperature was
lowered to 5 degrees C and a two 10 exp.% bits tests completed without
error. The drive was raised to 50 degrees C while a 10 exp.9 bit test
was being run. One error occurred during the transition to 50
.degreesg C,. A further 10 exp.9 bit test was run at 350 degrees C
during which time 3 errors occurred, The average error rate during
the test is 1.2 errors in 10 exp.9 bits, The test will continue ¢to
the life of .the wafer. "
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. DRIVE AZIMUTH VARIATION WITH TEMPERATURE:

To - evaluate azimuth variations with temperature, three drives
were aligned to a master tape at room temperature and cycled to 0
degrees C, back up to 50 degrees C and back to room temperature, At
each temperature extreme the azimuth was measured by measurements of
the signal loss from the master tape. A worst case total of 7' was
recorded, while the total variation is within the allowed budget it
should be noted that the adjustment screws did not have locking
compound applied. The test will be re-run when the first production
batch of drives is available. :

'MQTQB CURRENT QVER TEMPERATURE:

- An experiment was run to determine the variation of motor current
with temperature, 12 wafers were used and the temperature was varied
between 5 degrees C and 45 degrees C,

The conclusions reached are: ™

l. Tire and motor friction account for 60~70% of total motor
current. '

2. Tape drag accounts for 30~-40% of total motor current.

3. Motor current decreases 5-10% when the temperature increases
from 25 degrees C to 45 degrees C.

4, Motor current increases 20-30% when the temperature drops
from 25 degrees C to 5 degrees C,

MOTOR SPEED VARIATIONS WITH TIME (101 QPEN LOOP):

The motor speed was monitored when driving 20 £ft. and 50 f£ft,
wafers at both 5 degrees C and 45 degrees C, ' Two variations were
measured:

1., Short Term - Variations within 1 second.
2, Long Term - Variations within 2 minutes,

Results obtained across a sample of 12 wafers are:

45 degrees C Short Term = +/- .7%
Long Term = +/- 2,0%

5 degrees C | Short Term = +/- 1.2%
Long Term = +/- 3%

The conclusion is that the motor speed remains with the specified
+/=- 4% over temperature, with differing wafer lengths and within the
time to make at least one tape pass,
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MULTIPLE INSERTION TESTS:

A test was run to determine the wear, if any,. on the wafer

hold-in buttons. A simple robot was built (by Astec Hong Kong) to

"carry out the test. The hold~in force was measured and 50,000

insections were made. The hold~in force was checked periodically. At
the conclusion of the test the hold-in force remained in excess of
200 grams. An inspection of the buttons determined that the button

wear was minimal and that they remained dimensionally within spec. A

subjective observation was made that the "feel™ of the insertion
improved as the buttons became polished by multiple insertions.

INDEX LIFE TESTS:

Initial tape index sense strips were fabricated using a

conductive aluminized mylar strip. In the experiments performed to
A

date index failures occurred at < 2000 passes using this material.
new material using a combination of silver and chrome is in test at
this time with the following results~

TAPE 1 20 ft. 19500 PASSES NO PAILURES

TAPE 2 20 ft. 12000 PASSES NO FAILURES

.TAPE 3 20 ft. 4260 PASSES = MECHANICAL FAILURE
TAPE 4 20 ft, 7600 PASSES NO FAILURES

TAPE 5 20 ft. 7700 PASSES NO FAILURES

TAPE 6

20 ft. " 16600 PASSES NO FAILURES
The test is continuing.
CONCLUSTIONS:

1. The M101l transport has demonstrated interchange capability
better than specified.

2. The Ml0l  electronics performs to specifications over the
temperature range, :

3, Azimuth drift is marginally within specification limits and
will be tested further.

4, Motor speed variations are within specified limits.

5. The transport and wafer are capable of operating over the
temperature range but conclusive testing of interchange has
not yet been completed,

6. Tape life has been demonstrated on 20 ft, and 30 ft, wafers
of in excess of 20,000 passes.

7. Drive testing has reached 300 power on hours w1thout failure. -

8. Multiple insertions of a wafer have demonstrated 50,000
insertions without losing wafer retention,

9. Index wear  life of in excess of 19,000 passes has been
demonstrated,






WAFERTAPE REVIEM
LaVEs

1. Future cost:

a. In lost sales and customer attitude with non
shipment.

b. In 08T dollars.

r. Inwritten off material we can’t recover.
d. In critical resources.

g. In resources we don't have.

£, By not being able %o meet our business plan with
softuare sales and applications,

10/28/83, CBW, 39237



ISSUES - continued

L What should we do 1Ff we 5tmp the wafertape?

a. Role of audio cassette probably limited fo retail
channel and the low price buyer {students, efr)

b. Accelerate a disk program? What are fhe needs

§arkbatteru disk versus the gxisting mznl Floppy
15k

c. What do we have the people do mho are working on
the wafertape now?

d. If we do the CC70 offshore, we do have some
resources that ca reasonably be freed up to work
- | on wafertape or new products.

10/28{83183w;3?“289



IS5UES - continued

1. How close are we?

a. The soffuare errovs were definitely significant
and directly correlated to the compatability
failures,

h. A1l the known software errors are corrected now
and we can begin testing revised soffware next
week as well aﬁ}stsrt fiel ProCessers at any time.

. The mechanical configuration we have now seems
very likely to be good enoughs given the software
changes, The Pioneer improvements seem feasible
Eatgive'ug significantly more margin in the

uture.

d. The wafer problems (on the manufacfuring side)

are really 2ot pey problems ab all, just p?ablemé
that haven’t had sufficient attention.

10/28/83, CBY, 39-289



[58UES - continved

L. Will we be perceived as & winner with this tethnalugu |
1f we are the only ones to use itY »

g

Will we be able to afford the continuing support for
this mass storage system? (duplication, wafer
production, distribution of media, efc)

10/48/83, CBW, 39-289
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"TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 108508 ¢ LUBBOCK, TEXAS 78408

{1.8. Consumer Products Group

2 December 1983

Mr. Takayuki Hashimoto
Pioneer Ansaphone
70-1, Hayashi 2- Chome
Tokyo, Japan

Dear Mr. Hashimoto:

On behalf of Texas Instruments, I want'toc thank you and your
company for your work on our wafertape peripheral program. Due to
our withdrawal from the Home Computer market and factors
associated with the technology and supply of wafertape cartridges,
we have discontinued development of this peripheral. This .
unfortunate action had to be taken at a time, as you know, when- ..
your ccmpany had begun to demonstrate some very favorable .
improvements to the drive mechanism., We feel that you gave us -
very outstanding support for this program and we appreclate your L
efforts.

We apologize for any 1nconvenience caused by thls, but would llke” f
- to maintain the good relatlonshlp we have establzshed and hope for
your cooperation w1th us in the future.

Sincerely,‘

C.B. WILSON .
Engineering Manager

Compact Computer Programs
Consumer Products Group
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