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oy oF c%
. . UNITED STATES DEPARTMENT OF COMMERCE
%_7 ﬂi é’ Patent and Trademark Office
’0‘,,"‘! ovp Address: COMMISSIONER OF PATENTS AND TRADEMARKS
S washington, D.C. 20231 ’
SERIAL NUMBER | FILING DATE FIRST NAMED APPLICANT | ATTORNEY DOGKET NO, {
) 07/347, 629 - 05/ 03/39 LANG - | 13 ﬁ!‘#ﬂ%ﬁh‘&l?ﬂ !
MNELUYEN. K. : o
KENNETH E. LEEDS | ARTUNIT ] ~PAPER NUMBER . ]
SKJERVEN, MORRILL, MACPHERSON, . : : / 3
FRANKLIN &% FRIEL . . ‘
2% METRO DRIVE, STE 700 DAT%%ILED: :
SAN JOSE, CA 95110 . -
: : ) 04/23/31
NOTICE OF ALLOWABILITY
PARTL
1. & This communication is responsive to /4‘)7/1‘411&9@ / S ﬁ/’}’l‘éh ﬂ/méh % M 4’1 / 74/

2. [ Al the cialms being allowable, PROSECJ‘((ON ON THE MERITS IS (OR REMAINS) CLOSED In this application. !f not included
herewith (or previously mailed), a Nouce Of Allowance And Issue Fee Due or other appropriate communication will be sent in due
course. .

3. E/The allowed clatms are 26— 30

4. [J The drawings filed on are acceptable.

5. [0 Acknowledgment Is made of the claim for priority under 35 U.S.C. 119, The certified copy has {_] been recsived. [ 1 not been
received. {..] been filed in parent application Seriat No. tiled on

6. [ Nota the attached Examiner's Amendment. ’

7. [0 Note the attached Examiner Interview Summary Record, PTOL-413.

8. (1 Note the attached Examiner's Statement of Reasons for Allowance.

9. [0 Note the attached NOTICE OF REFERENCES CIiTED, PTO-892.

[0 Note the attached INFORMATION D_ISCLOSUFIE CITATION, PTO-1449.

a
o

PART.IL

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below Is set lb ‘EXPIRE THREE MONTHS
FROM THE "'DATE MAILED" indicated on this form: Fallure to timely comply will result in the ABANDONMENT of this application.
Extensions of time may be obtained under the provislons of 37 CFR 1.138(a). .

1. O3 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL: APPLICATION, PTO-152, which discloses that the oath
or declaration is deficient. A SUBSTITUTE QATH OR DECLARATION IS REQUIRED.

2. APPLICANT MUST MAKE THE DRAWING CHANGES INDICATED BELOW iN THE MANNER SET FORTH ON THE REVERSE SIDE
“OF THIS PAPER.

a. (O Drawing informalities are indicated on the NOTICE RE PATENT DRAWINGS, PTO 948, attached hereto or to Paper No.
. CORRECTION IS REQUIRED.
b. ¥4 The proposed drawing correction filed on /lia?(%/_%zL_ has been approved by tha examiner. CORRECTION 1S
REQUIRED. - . »
¢. [0 Approved drawing corrections are described by the examiner in the attached EXAMINER'S AMENDMENT, CORRECTION IS
.REQUIRED.
d. %mal drawings are now REQUIRED.

Any response to this letter should Include in the upper rlgh\ hand corner, the following information from the NOTICE OF ALLOWANCE .
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, DATE OF THE NOTICE OF ALLOWANCE AND SERIAL NUMBER ’

Attachmenta:

_ Examiner's Amendment . —. Notice of Intormal Appllcaﬂon. PTQ-152
~ Examiner Interview Summary Record, PTOL- 413 — Notice re Patent Drawmgs PTO- 948

— Reasons for Allowance . ) . — Listing of Bonded Draitsmen

_ Notice of References Cited, PTO- 892 ! . — Other

~ Information Disclosure Citation, PTO-1449 )
’ ' ' ’ ROY N. ENVALL, IR.

PRIVARY EXAMINER
ART UNIT 235

PTOL-37 (REV. 4-89) % . . : . USCOMM-DC 89-3789

Doc. 76 Att. 6

APBU-00000236
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i : - : o UNITED STATES DEPARTMENT OF COMMERCE
: g Patent and Trademark Offlce ' _
Address Box ISSUE FEE
OMMISSIONER OF PATENTS. AND TRADEMARKS
Washlngton,DC 20231 o o
M “KENNETH E. LEEDS - - i ‘ | - ' L
SKJERVEN, MORRILL, MACPHERSON, . - . .. 'NOTICE.OF ALLOWANCE - .
FRANKLIN & FRIEL . AR - > . ANDISSUE FEE DUE

25 METRO- DRIVE, STE- 70.0
SAN JOSE; CA 951 107 ]
{7 Note attached communication from the Exmrmer E C . : o S v

(] This notice Is rssuedln vlewotappucanl‘s . : jton fited
SERIES CODE/SERIAL NO.. | FuncoarE | voralciams 1 EXAMINER AND GROUP ART UNIT _ DATEMAILED"
07/347, 629 05/05/99. 005 NGUYEN, H- o35 pas33/91
Fest Named N . . _ ’ S i : R
s ‘rm\xr S I an‘HARD"A ' ~
TILEGF : Cor

NN b 10/VIDED TRANSCEIVER APPARATU:: mu_umma COMPRESSIDN MEANS, RANDOM

ACCESS STORAGE MEANs, AND MICRDN{WE TRANSCEIVER MEANS _ : R

(AS AMENDED). - L . o
[ ATTYSDOCKET NO. ]cmss-suﬁcmss} ,BATCHNOuI APPLN. TYPE L SMALLENITI’Y [ reeouE | DATEDUE

L2 M914US  358-335.000 097 UTILITY— YES—— $525: 00— 07234041

—

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. )
PROSECUTION ON THE MERITS 1S CLOSED. ) N

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STA TUTORY PE. F?IOD CANNOT BEEX TENDED

HOW TO RESPOND TO THIS NOTICE:.

I. Review the SMALL ENTITY Status shown above.

" It the SMALL ENTITY is shown as YES, verify your | 1fthe SMALL ENTITY is shown as NO:
“current SMALL ENTITY status: A. Pay FEE DUE shown abosve or. S . .
A. If the Stalus is changed, pay twice the amount of the B. File verified statement of Small Entity tatus efore, or. wuth 5

FEE DUE shown above.and notify the-Patent and payment of 1/2 the FEE DUE shown above. . |
Trademark Office of the.change:in stalus, or - .
B. I the Status is the same,pay the FEE. DUE shown

. -above.
11, Part B of this notice should be completed and returned to the Patent and Trademark Office (PTO) with your ISSUE FEE, '

Even it the ISSUE FEE has already. been paid by a.charge to deposit account, Part B should be-completed and returned.
If you are charging the ISSUE FEE to your. deposrl account, Part C of this notice should also be completed and returned.v. T

. All communlcauons regardmg this’ apphcanon must give series code (or frlmg date), serial number and batch number. . e
Please direct all communications prrorto rssuance to Box ISSUE FEE unless advised to the contrary : S

y

IMPORTANT REMINDER. Patents rssumg on. applrcatrons filed on or after Dec 12, 1960 may require payment of
mamtenance fees o - .

-

PIOL 85 (REY 12 a0XOMB Clnrcospondingl © . PATENT AND TRADEMARK OFFICE COPY,

APBU-00000237
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UNITED STATES PATENT AND

T

IN THE i,
ADEMKRK OFF ICE 5
ART UNIT|235

Examiner Huy NgUyen
“4Bxpress Mail” mailing label number RB1887.10.278 0
Date of Deposit May 6, 1991
' hereby certify that this paper or fee 1t being deposited with
Richard A. Lang rhctUn:/(cd States Posral Service “‘Exprezs Mall Post Office to
Addrcsnzc" servies uuder 37 GFR 1,10 on date indicated above
and i3 addressed to the Commissoner of Puients and Trader
CASE 211 - marks, Washmg:on,DC 20231, ,ﬂ

Tiam £. Hein s
SERIAL NO. 07/347,629 Ogfierin xmmcd?ﬁéz?g(mipwﬂk'&” {
FILED May 5, 1989 - § émnuuwonxuonmmM&xihﬂ““”’ e
SUBJECT AUDIO/VIDEQ TRANSCEIVER APPARATUS INCLUDING COMPRESSION MEANS,
RANDOM ACCESS STORAGE MEANS, AND MICROWAVE TRANSCEIVER MEANS

THE COMMISSIONER OF PATENTS AND TRADEMARKS :{‘"“;\;ng)
WASHINGTON, D.C. 20231 _
HAY U 9 1991
SIR:

e N Ry

e GHOUP230

INFORMATION DISCLOSURE STATEMENT

Pursuant to the provisions of 37 CFR 1.56, 1.97, and 1.98, as well as
MPEP 609, applicant submits herewith a copy of U.S. Patent No. 4,506,387L
Also enclosed is one sheet of Form PT0-1449 on which this reference is cited.
This reference first came to applicant’s attention on April 2, 1991, and was
first discussed with applicant's undersigned attorney on April 9, 1991,
following which applicant's attorney ordered the file history of this patent
from the PTO and reviewed and discussed the subject matter thereof on several
occasions with applicant and his technical associates before concluding on or
about May 3, 1991, that the reference is material to the examination of the
instant application. " Therefore, applicant‘resbectfully requests that the
Examiner give consideration to this recently-discovered reference. A brief
description of the relevance of the cited reference follows:

U.S. Patent No. 4,506,387 is directed to a programming-on-demand cable

TV system in which a video program is divided into a number of segments and

APBU-00000238
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stored in a segmented mémory in compressed digital form. The stored video
segments are then converted from>e1ectrica1 data to optical data and
simultaneously tranmsitted over a plurality of parallel fiber optic
transmission lines to a data receiving station, which then reconverts the
optical daté back to the orﬁginal electrical data.

Respect fully submitted,

Richard A. lLang

William E. Hein
Patent Attorney #26,465.

May 6, 1991
(303) 667-6741
Loveland, Colorado

APBU-00000239
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" Sheet

¥

[PU————

of

LIST OF PATENTS, PUBLICAT

DISCLOSED BY APPLICAH

AND OTHER INFORMATION¥

(Use several sheets if necessary)
Za
8
N

RE

ATTY. DOCKET NO.

211

SERIAL NO,

07/347,629

L)
MAY! =
&4

9B g

APPLICANT

Richard A. Lang

FILING DATE

May 5, 1989

GROUP

235

2
BiERNEWE DOCUMENTS

*EXAMINER

INITIAL, DOCUMENT NUMBER

DATE

NAME CL.ASS

SUBCLASS

FILING DATE
{F APPROPRIATE

2EAS 1™ |4 lslols|sll7] /1985

612

AB

Walter

AC

AD

AE

WAY U

AF

GROUR 230

AG

AH

Al

Al

AK

"FOREIGN PATENT DOCUMENTS

DOCUMENT NUMBER DATE

COUNTRY

CLASS

SUBCLASS
’

TRANSLATION

YES NO

AL

AM

AN

AOQ

AP

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)

AR

AS

AT

EXAMINER
Huy 1&g oA rs

DATE CONSIDERED

&/ 4/ 7T/

“EXAMINER: Inltial if reforence considered, whethar or not cltation is in conformance with MPEP 609; Draw line through citation if not
in conformance and not considerad. Include copy of this form with next communicotion to applicant,

APBU-00000240
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-

5 | B .
e - - UNITED STATES wEPARTMENT OF COMMERCE
: “;7 e ] ,,5 Palent and Trademark Office
o R e | Address: COMMISSIONER OF PATENTS ANDTRADEMARKS

Srareg of ¥

Washlngton, D.C. 20231

FIRST NAMED APPLICANT

" SERIAL NUMBER ] FILING DATE

07/347,62%  05/05/89 ° LANG .
KENNETH E. LEEDS _
SKJERVEN, MORRILL, MACPHERSON,

FRANKLIN & FRIEL

25 METRO DRIVE, STE 700
BAN JOSE, CA 95110
PART I,

1

] VIATTORIIJEY DOCKET NO. ] .

R M914US ,
[ EXAMINER 1
NL;:UYEN H
[ ARTONIT 1 PAPER NUMBER |
235 [5

DATE MAILED: = . -
ATEMALED:.  ne/08/91

“NOTICE OF ALLOW‘CBIYTY

This communication Is responsive to Dr\or QY’T s ‘Lu,‘{fu Ow’f"

3 —e =%/

2.0 All:the claims being saliowable,” PRO ECUTION ON THE MERITS 1S (OR:REMAINS) CLOSED ln this appllcaﬂon 1t not Inc[uded
herewith {or previously mailed), a Notlce Of Allowance And issue; Fee Due or other. appropriate communlication will. be senl in due

course.
3. The al[owed claims are

-26' 80

-4, [ The drawings filed on’

received. [ been filed in parent application Serial Na.

: are acceptable .
. 5. [0 Acknowledgment is made of the claim for priority under 35 U.S.C. 118: The cerulied copy.has [_] baen rece|ved l_] not been. .. -

fliled on

* 6. [0 Note the attached Examiner’s Amandment

7. [0 Note the attached Examiner Interview Summary Record PTOL-413.
.8 El_ Note the attached Examiner's Statement of Reasons for Allowance. .
- 9. [ Note the attached NOTICE OF REFERENCES CITED, PTO-892.

- :10.'}{

PARTIL

Note the attached INFORMATION DISCLOSURE CITATION, PTQ-1449,

A SHORTENED STATUTORY PERIOD FOR HESPONSE to ‘comply with the requirements noted below ls set to EXPIRE THREE MONTHS - E
FROM THE "DATE MAILED" indicated on.this.form: Failure .to timely comply will result In the. ABANDONMENT of ‘this. appllcaﬂon o
- Extenslons of time may be.obtalned under the provisions o! 37 CFR 1.136(a). -

1. O Note the attached EXAMINER S’ AMENDMENT or NOTICE'OF- INFORMAL ‘APPLICATION,. PTO-152, ‘which- dlscloses (hat 1h9 oalh
or declaration s deficlent. A SUBSTITUTE OATH OR DECLARATION (S REQUIRED..

APPLICANT MUST-MAKE THE DRAWING. CHANGES INDICATED BELOW IN. THE MANNER SET FORTH ON THE REVERSE SIDE'

OF THIS PAPER.

a. O Drawlng informatitles are - Indlcaled on the NOTICE RE PATENT DRAWINGS PTO 948, attached hereto or (o Paper No

. CORRECTION IS HEOUIRED .
The proposed drawing correction llled on

b
REQUIRED.

MAMQL_ has been approved by thsexaminer. CORREGTION 15

- ¢. OJ Approved drawing correctlons are . descrlbed by the examiner in the attached EXAMINEH K] AMENDMENT CORRECTION 1S .

REQUIRED.

,G.F, Formal drawings are now REQUIRED.

" Any résponse to this letter should Include in the upper right hand corner, the following information from the NOTICE OF ALLOWANCE :
AND ISSUE FEE DUE: ISSUE BATCH NUMBEH DATE OF THE NOTICE OF ALLOWANCE AND SERIAL NUMBER. :

Attachments: A
- Examiner’'s Amendment -
_ Examiner interview Summary Record, PTOL- 413
— Reasons for Allowancs . .,
) _ Notice of References Cited, PTO-892 - =, [
i \[Inlormallon Disclosure Citation, PTO-1449
s s -

PTOL-37 (REV. 11-88)

YRR

Notice of Intormal Application, PTO-152 ~
Notice re Patent Drawings, PTO:948 - .
Listing of Bonded Drallsmen

Other

USCOMM-DC 89-3615 , -

APBU-00000241
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e

IN THE"

Zomt
ART UNIT 235 DG

e
. Examiner H. Nguyen gt

Richard A, Lang

CASE 211

SERIAL NO. 07/347,629 i
FILED May 5, 1989

SUBJECT AUDIO/VIDEQ TRANSCEIVER APPARATUS INCLUDING COMPRESSION MEANS,

RANDOM ACCESS STORAGE MEANS, AND MICROWAVE TRANSCEIVER MEANS

THE COMMISSIONER OF PATENTS AND TRADEMARKS
WASHINGTON, D.C. 20231 '

SIR:

_ DRAWING TRANSMITTAL LETTER

e

In response to the‘drawing'requirement set forth in form PTOL-37 méiled
April 23, 1991, enclosed herewith for filing in the above-identified, allowed

patent application {Issue Batch No.'097) are four (4) sheets of substitute
formal drawings,

Respectfully submitted,
Richard A, ‘Lang

WirrTam £, Hein
Patent Attorney #26,465
July 22, 1991
(303) 667-6741 . MRupress Mail™ mailing label musab RB188719399
Loveland, Colorado " DareotDeponit U1y 22, 1991
¥ herchy his fee is belng deposited with
e Unbved gﬁz»:h;‘m'xd Ervice o"-tff.-:s Mﬁﬁf?ﬁ'g«m P
Addivise' service unded 37 CFR 1.10 oa date indicuted sbove

wnd is addressed to the Cotamdsaiones of Parents aud Tradee
warks, Washingion, D.C. 20281,

William E. Hein //’—_\\ !
papdt oc iec)
) o\

oF priptsf axems of pyusc [5%4 ;

- “{Signature of person mailing paper o¢ foe) T

— et

APBU-00000242
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Case 3:06-cv-00019-MHP.

JQQL/ Explore: Techno]ogy, Inc.-

P

: MA[[/I G INSTRUCTIONS: Thid form should be used for transmitting the ISSUE FEE. Blocks 2 thmugh 6 should be completed where appropriale
Allfurthy : correspondence Including the Issy ?(Pﬁ

i "PART B - ISSUE FEE TRANSMITTAL'

txodrﬂ\l.h the pa’ignem of-issue.Fee or lhereafterhSee. reverse for Certitlcate of Mailing.

Document 76-7

Page 12 of 34 _ .

'
i
A

Filed 12/09/2006 .

D5~/
55«5& ey

the Patent,:advanced orders and notification of maintenance fees will be malled to addressee
gtMying a new carrespondence address in Block 3 below! or (b) providing the PTO with' a separate

GRedenziold 143 Soatuiasae "'. v

‘.}3 ’QQ‘I . lé‘; . R

1. CORRESPONDENCE ADDBESS

B »f’xﬂ & ":l"‘"\\'(.
& 1330 g

CRENNETH E. LEEDSainsbail vns gm0 18aoiszenimnod
SHIERVER, MORRILL, MACPHERBOMN

CFRANKLIN % FRIEL
RN METIG DRIVE,
BAM JOSE. CA-P5410-

STE 700

24 INVENTOR(S) ADDRESS CHANGE (Complele only lf therg is a change)

INVENTOR'S NAME;
J«.uEy CUIBI0 b :mﬂ“ wil}

' Street Addressiy vile 1 iy

ERLE ML,,'! %0>{i| Cy, State and ZIP Code.

COINVENTOR'S NAME

D0 rotpniie

Street Addrass

- 9“7! S!gt_s_fiqq_g!f’__gpdp BRRE ]

.(,,u) - - -
q / B D’-Check_lraddmonal changes-are on reverse side.

VN e T/ Y BEQ TREES

AS AMET IDED)-

‘ R APPRRATUS THELUBTIIE
ACLEGS BTORGGE HEANS,

SERIES CODE/SERIAL NO, ... ..]......HUNG DArE,.'-w.I--:rorAL'éLAIMS ——~|-« -~ EXAMINER AND-GROUP ART-UNIT- - © - ] DATE MAILED B
- ‘ e S i) : -
O7/a47, Eu.; D/ QRS L1 Ra] NMEUVEN, H - 33 g2
TT— T e e T T S e T R R T > - -
Aot g BEOUARI A,
TITLE OF : o

i : COMFRESSTONTEANS, RatpoM,
AND MICROWAVE _T RANSOBIVER MEANS C
g " ,

]A - ATTY'S DOCKET NO +. ]cuuss-suucuss } BATCH NOy;; |, IAPPLN »TYPEU

:,SMALL)ENmY. it

AN -3 TR I

LFEEDUE - | . DATEDUE

11! esthy P “t},lﬁmm tm \}r‘ :

w’%ut\dul - IR PR P

} R\ WA heer DTS
<l ag u,m; uuan\w & Co T

fvdalyelbace Vs n&q:ez(“’ .

RH-: bwmmb hms:f ¥ +ﬂ i u:..m Vids saity Virem w'-my-«f 3

2l ‘-"'\ '\"‘114 cua Ty o Sz 0¥ R i

9 regth

3 Further: correspondence to- be mailed to lhe

“William E. Hein.
Attorney at Law.
P.0. Box 335 . -
Loveland, Colorado 80559

Gliowing: "

‘é"r-‘orjsrlnung‘ otithie ‘pltent front

3 Pagé, TSEie e o! ﬁol more- than
SJegnstered’ patenl augrgeys or-

. ‘agents OR alterna\lvely, thename of a 2

|- firt havlng-as-a-member a registered

ahorney B B5eAl) If no name Is

AL 1i7am E. Heir

o[ disted; nonamewm be prlmed L8

195 3 e aoibim it e r] b i eg 2y

160 HB 07/25/91 0714762‘?
160 HB 07/25/91 07347429

" DO NOT USE'THIS SPACE . RE il _ - .

1142 525.00 CK.

5. ASSIGNMENT DATA TO BE PRINTED ON THE PATENT (prim ortype)

1501 - 15,00 CK

6a, The' followlng {ees are enclosed:

(1) NAME OF ASSIGNEE:

){X] ssue’ Fes )m Advanced Order - #of Coples 10

h

"(2) ADDRESS: (Glty & State or Country)
Scottsdalé, Arizona

6. The loliowing feds should be charged tor ~ © W‘”’”‘”’“ °’ 10,

DEPOSIT ACCOUNT NUMBEH
Enclose Part C) .

(3) STATE OF INCORPORATION IF ASSIGNEE IS A COHPOHATION

Ar1zona

Issue Fee. D Advanced Order #of Coples
11 «nE] 'Any Dificléricles'inEnidlosed Feas |

(Mxmmuin of 10}

directed to Box ASSIGNMENTS; VY

Sty vt ol
Tha COMM|SSIONER OF PATENTS AN AKS s requested 1o
app(y(he 155t Fe'd 1o 1he' appHca' :denﬂhe above C . .
; -

~ / {Date}

2. Asslgnmen(s sho\:ld bt
peintfe b oardf gl

(PLEASE NOTE: Unless an assignee’Isildentified | In Bldckisy fio. assxgnee data will appear‘\. G bt

= L 7/22/91

on the patent.’ inciuslon of assignee data'ls only appropriate when an assignmen( has béen
previously submitled to the PTO ar Is being submilted under separare cover. Comp!auon of

this form Is NOT a subsulule for fillng an asslgnmem

PTOL858 (hsv 12'-a'ei(éma,;ileara}ibeisbc{hd’mgjf‘,,‘ LEl

NOTE: The Issue Fee wnllmmmm‘nﬁﬁe other than the

.applicant; a registored attorney or agent; ar the assignee or other party
i In(eresl as shown by the records of the Patent, and Trademark Omce
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Case 3:06-cv-00019-MHP  Document 76-7  Filed 12/09/2006 Page 13 of 34

: ’-u\_u s sﬂ v.(\/\()\\u\u
s pridtnalom wanob; g

oAt

[ R A P
oo e yce : "ihls correspondence is- belng deposnec] ‘mme
! the Unitéd ‘Stafgs'Postdl Service with sufficient postage as ﬁrsl“c a
LT s e Cmailin an envelopeadaressed to: 1
f- BoxISSUEFEE - _ o
- ~-1 Commissioner of Patents and T{ademarks RN L A :
: ) Washmgton D.C..20231 437 waii -
) o OI'; 6D VKA B, vofd - B " : o 'r( N ERYEI

S G s 86 IgnoitithE e L] :

b Tt Name of person making deposit) - | P S T T e i
.‘ ‘ . '._ ; V o 3 ‘,:“_.' - il v ;i . :
é {Signaturs)
. . » . PRI — e e - FENEHN
!: z x“..' - ""(Date) : .'.4.v B - " oo R KN e _'5 E
} e W LT e ton PN R A
: - . Note: If this certificate of mailing‘is used, it can only-be‘used to transmit the -« v+
i Issue Fee. This certificate cannot be used for any other accompanying - !
E - .papers. Each additional paper,.such as,an asmgnment or 1ormal drawmgs ;
x} ) must hdve its own ceftificats of mamng ' .
i S Burnross Mail" mettioy lsbed mmaber, RB188719399
:  Daseof Dipodit— Ju]v 221991 :
i * this bcmg depostted widi
b e K St
} o pracei ]37CFRIIOonducmchcmcd
! TRSHT 4405 u‘m‘ of Patents and 'rw
i e+ i e
i .
1 t

© QSAVIES0 I9\ESATO-EH 0AL

/lCl 00,282 :
PRI s 1 .. -1 S N E?O_ TENEENTO GH 081
LA w0 S8 prEwvola) L th- i s : 4%

dmig a0 10 BuonnvtA [Xf\ G': 4 otieal [ ;’

i

i hogads 60 iahile i pmwmlu! sl na. Rt et

R T T T (I Tt
’ Bl

e e e e RO IO E -l Boang s L_ [¢13) . ) ) )
P ‘ .+ v Thisformis. eshmatedlto take 20 minutes to complete. Time will vary - B
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PT0O-~1584

* PTO UTILITY GRANT

" Paper Number / [ ;

" The Commissioner of Patents

- and -Tfademarks _

Has received an application for a patent
Jor a new and useful invention. The title

. and description of thie invention are en-

clased. The requirements of law ‘have
been complied with, and it has been de-

termiried that a patent on the-invention
shall be granted under the law. .

Therefore, this |
United States Patent - -
Grants to the person oF peisons having

title to this patent the right 10 exclude
others from making, using or selling the

" invention throughout the United States

of America for the term of seventeen
years from the date of this patent, sub-

" Ject to the payment of mainténance fees
as provided by law. ’

oy FILLY

Commissioner of Patents and Trﬁdemqrts

i e

Allest
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UNITED STATE. EPARTMENT OF COMMERCE
Patent and Trademark Office
ASSISTANT SECRETARY AND COMMISSIONER

OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

' P75M
WILLIAM E. HEIN v DATE PRINTED
ATTORNEY AT LAW
P.0. BOX 335 - 11/23/99
LOVELAND CO 80539

v

NOTICE OF PATENT EXPIRATION

According to the records of the Patent and Trademark Office, payment of the maintenance fee
for the patents listed below has not been timely received prior to the end of the six-month grace
period in accordance with 37 CFR 1.362(¢). THE PATENT(S) LISTED BELOW HAS THEREFORE
EXPIRED AS OF THE END OF THE GRACE PERIOD. 35 U.S.C. 41(b).

Expired patents may be reinstated in accordance with 37 CFR 1.378 if upon petition, the maintenance
fee and the surcharge set forth in 37 CFR 1.20(m} are paid, AND THE DELAY IN PAYMENT

OF THE MAINTENANCE FEE IS SHOWN TO THE SATISFACTION OF THE COMMISSIONER
TO HAVE BEEN UNAVOIDABLE. --35 U.S.C. 41(c){(1).. ’

- IF THE COMMISSIONER ACCEPTS PAYMENT OF THE MAINTENANCE FEE UPON PETITION,
THE PATENT SHALL BE CONSIDERED AS NOT HAVING EXPIRED, BUT WOULD BE SUBJIECT
TO THE INTERVENING RIGHTS AND CONDITIONS SET FORTH IN 35 U.S.C. 41(c)2).

NOTICE OF THE EXPIRATION WILL BE PUBLISHED IN THE OFFICIAL GAZETTE.

u.s.
PATENT SERIAL PATENT APPLICATION  EXPIRATION  ATTORNEY
NUMBER NUMBER DATE FILING DATE DATE DOCKET NUMBER
5057932 07347629 10/15/91 5/ 5/88 10/15/99 M914US
PTOL-441 . PART B — FILE COPY

MB441A
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= o
/
BROWN & BAIN, RA.
- SaArAH Mol
Attorneys at Law {602) 351-8110
Pl - modi@brownbalr}cqm.__
‘ o Lt Lol ‘\/
April 10, 2000 i LA gy, ;’;/ / /
Burst.Com, Inc. / s N / ‘
Dear Sir or Madam: T |
Enclosed for filing are the following documents:
1. Recordation Form Cover Sheet for Patents, with
(i)  acopy of the Name Change Certificate from the Secretary of State
of Delaware;
(ii)  a check in the amount of $360.00 as filing fee for same; and
(iii) a self-addressed, postage paid réturn postcard acknowledging receipt
by the Patent and Trademark Office;
2. Petition to Accept Unintentionally Delayed Payment of
Maintenance Fee in an Expired Patent (37 CFR 1.378(c)).and
Statement Under 37 CFR 3.73(b), with :
6 a check in the amount of $2,590.00, and
(ii)  a self-addressed, postage paid return postcard acknowledging receipt
by the Patent and Trademark Office.
Please direct all communications regarding this matter to the undersigned.
‘ Sincerely, 3
o Modi
Commissioner of Patents and Trademarks o i 5?1
Box Assignments : RECEIVED % Ox"’ﬁ‘
Washington, D.C. 20231 N SR
[ty 0 12000 v g
U.S. EXPRESS MAIL OFFIGE OF PETITIONS = Z (r;
EI131430237U8 DEPUTY A/G PATENTS w2
- SBM/rs =
Enclosures
PHGENIX MAILING ADDRESS STREET ADDRESS T{602} 351-8000
TUCSOKR P.O. BOX 400 2901 NORTH CENTRAL AVENUE Fi(602) 3561-8618
PALD ALTD PHOENIX, ARJIZONA 85001-0400 PHOENIX, ARIZONA 85012 )

www.brownbeln.com
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.PTO/SBI6E (3-99)

Approved for use through 7/31/99, OMB 0651-0016

. Patent and Trademerk Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Reduclion Act of 1995, no persons are required to respond to a collection of inf ion unless It displays a valid OMB control number,

PETITION TO AGCEPT UNINTENTIONALLY DELAYED PAYMENT OF  Docket Number {Optional)
MAINTENANCE FEE IN AN EXPIRED PATENT (37 CFR 1.378(c))

Mail to: Assistant Commissioner for Patents
Box DAC
Washington, D.C. 20231

NOTE: If information or assistance is needed in completing this form, please contact Petitions Information
at (703) 305-9282.

PatentNo.__5,057,932 Application Number__ 374,629
lssue Date October 15, 1991 Filing Date _May 5, 1989

CAUTION: Mandatory Identifiers: Maintenapce fee (and surcharge, if any) payment must correctly
identify: (1) the patent number (or reissue patent number, if a relssue) and (2) the
application number of the actual U.S. application (or relssue application) leading to
issuance of that patent. 37 CFR1.366(c) and (d).

Also complete the following Information, if applicable

The above-identified patent:

is areissue of original PatentNo._____________ ,originalissuedate ______;
original application number ——
original filing date

D resulted from the entry into the U.S. under 35 U.S.C. 371 of international
application filedon .

CERTIFICATE OF MAILING (37 CFR 1.8(a))

| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is
being depositéd with the United States Postal Senvice on the date shown below with sufficient
postage as first class mail In an envelope addressed to the Assistant Commissioner for Patents,
Box DAC, Washington, D.C. 20231, .

F‘///a/;aod

7 Daté- Signature

000

=
=
<

: EJ131450237US Lesearn G SGnE

Typed or printed name of pel

00400005

{Page 1103)
Burden Hour Statement: This form Is estimated 1o take 1.0 hour to complete. Time will vary depending upon the needs of the individuat case. Any comments on the
emount of time required to complete this form should be sent to the Chief Information Officer, Patent and Trademark Office, Washinglofz DC 20231, DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TQ: Assistant Commissioner for Patents, Washington, DC 20231,

05/02/2000 ACOR
1188

01 FC
02 FCx284

APBU-00000252
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'PTOISBIGE (9-99)

Approved for use through 7/31/99. OMB 0651-0016

. X Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Undar the Paperwork Reduclion Act of 1995, no persons are required to respond to a collection of Information untess il displays a valid OMB control number.

1. SMALLENTITY

D Attached herewith is a statement establishing small entity status.

OR ‘ .

A statement establishing small entity status for this patent has been filed and it

is confirmed that the current owner of this patent still qualifies for small entity
status.

2.LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS

NOTE: 37 CFR 1.28(b) requires “Notification of any change In loss of entitlement to small entity status
must be filed In...patent prior to paying, or at the time of paying, the earliest of the issue fee or
any maintenance fee due after the date on which status as a smali entityis no longer appropriate
pursuant to Section 1.19 of this part.” From the wording.of 37 GFR 1.28(a): notification of change
of status {a) must be made even If the fee is paid as “other than a small entity’ and (b) no
notification is required if the change Is to another small entity. See also 37 CFR 1.366(f).

D The status of this patent has changed from that of small entity to other than that of smali entity.

3. MAINTENANCE FEE (37 CFR 1.20(e)-(9))

The appropriate maintenance fee must be submitted with this petition, unless it was pald earlier.
4

NOT Small Entity * Small Entity
Amount  Fee  (Code) Amount __ Fee (Code)
s 312yrfes  (183) s 31/2yrfes ' (283)
[ $___ _ 712yrfee (184) X1 $os0_007 12yrfee  (284)
3 $___ _1112yrfee (185) 3 $____1112yrfee (285)

MAINTENANGE FEE BEING SUBMITTED $950.00

4. SURCHARGE
The surcharge required by 37 CFR 1.20(i)(2) of §. L, 64?__' ?Ipee Code 188) must be paid as a condition
of accepting unavoidably delayed payment of the maintenance fes.
1,640.00
5. MANNER OF PAYMENT SURCHARGE BEING SUBMITTED $1,54

[® Enclosedis a check for the sum of $_2,590.00
D Please charge Deposit Account No., the sum of $ .A duplicate
copy of this authorization [s attached.
6. AUTHORIZATION TO CHARGE ANY FEE DEFICIENCY '

b—d The Commissioner Is hereby authorized to charge any maintenance fee, surcharge or petition -
deficiency to Deposit Account No. 501201 A duplicate copy of this authorizationis aftached.

{Page 2of 3}
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PTOISB/ES (2-08)
Approved for through 7/31/89. OMB D654-0018 -~ .
- Patant and Trademork Offics; U.S, OEPARTMENT OF COMMERCE .
Undar the Paporwork Reducdon Act of 1995, no persons are rsquited o respand to 8 collection aof Informagen unjses it displays o valld OMB controf number.
7. OVERPAYMENT

Asto any overprayment made please
oR [ Credit o Deposit Aceount No. 501201

] sendrefund check.
8. STATEMENT

The delayin payment of the maintsnance foe {o this patent was unintentional.

9. PETITIONER(S) REQUEST THAT THE DELAYED PAYMENT OF THE MAINTENANCE FEE BE
ACCEPTED AND THE PATENT REINSTATED.

.

NOTE: 37 CFR 1.378(d) states: “Any pelition under this section must be signed by an attomey or

apent registersd to practice before the Patent and Trademark Office, or by the patenlee,
the assignee, or other partyin Interest,”

4/2/60

[

Date Signaturel(s) of Petifionér(s)
: Fdward Y. Davis
(419 391-4a53 General Counsel &
Telephone Nurnber Typed or printad name(s)
: Vice President, Strategic
Alliances
Addrass
ENCLOSURES: : ) 500 Sansome St., Sulte 503
San Franciseco, CA 94111
(] Maintenanco Fes payment

3 smal Enﬁt_y Status Form
™ surcharge

O

{Page S of 3}
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. PTOISB/BE{5-08)

. Approved for uce through 08/3072000. OMB 09510031

. Patantond Trademark Olfico; U,S, DEPARTMENT OF COMMERCE

Under the Paparwork Reduttlon Act of 1995, ng persons e required fo respond to a ecllectian of Inforrneion unless t dizplays B valid OMB contol numbsr,

STATEMENT.UNDER 37.CFR 3.73(b) zoe

ApplicanUPatentOwner;__Bxplore Technology, Inc.

ApplicationNo./PatentNe.;__3:057,332 Flled/lssueDate;__ October. 15, 1931
Audio/video transceiver apparatus including compression means, random
Entitled; 2ctess storcage means, and microwave transceiver means.

Instant Video '.I.’e:chm:ilogies, Inc. , Corporatlon

v

{Nama of Astignaa)c ’ (Typs of Assignes, £.5., corporation, panacrship,

arsity, gov 3peney, ole.
statésthatitis:

1. [ the assignes of tho ertire right, title, and Interest; or

2 E] an assignee of an undivided-part interest
‘ "~‘;. in the patent application/patentidentlfisd abave by viriué 6f either:

A P§_ An assignment fram the Inventor(s) of the patent appifcaton/patent identllled above. The assignment was recordedinthe -
. Patent and Trademark Office at Ree) _832) , Frame _N81.7, orfor which a copy thereol is attached, - ’

"OR

B.1 ] Achainof titte from the invantor(s), of the patentapplication/paientidentitied abave, to the current assign/‘ea as shown below:

1. Froms ) To:

The document was racorded in the Patent and Trademark Office at

Resl Frame . or for which a copy thereof is attached. -
2. From: Te!,

The document was recorded In the Patent and Trademark Office at

Resl .Frame __ , o for which a copy thereof is anached.
3, From: ° To! _

The document was racorded In the Patert and Trademark Office at

Reel , Frame . of for which a copy theredf Is attached.

{ - ) Addlitianal dozuments in the chain of title ars listed on a supplementat sheet

1 1 Copies of asslgnments or other dacuments in the chain of title ara attached.
INQYE: Aseparale copy {Le,, the original assignment document or a rue copy of the original decument)
must be submitted to 2sslgnment Division in accordance with 37 CFR Part 3,if the assignment is to bas
recarded In the records af the PTO. Sgo MPEP 302-302.8] -

‘The undersigned (whose ttle Is suppilad bolow) is empowered to sign this slatament on behialf of the aallgnee;.

7" Dale ] U Signdture -
Edward H. Davis
) psdorgﬁniedr_\am‘e«
General Counsel & Vice President, -

strateqlc Alliances
Tile'
Burden Hour Statement: Thic form s esiimatcd-to take 0.2 haurs to comglete, Timo wil yarr deperiding uﬁ_an the needs of the individual case, Any commenls
il f=¢

on The amount of tma you are 1oquired 1o complole this form should be sent 1o the Chicf Intomation O, . Palent and Tradamsrk Onice, Washingten, DC
20231. DO NQT SEND FEES OR <:0MPLETE'.8 FORMS TO THIS ADDRESS. SEND TO: Assistant Commisstonet for Palonts, Weshington, DC 23351. .

°

APBU-00000255



Case 3:06-cv-00019-MHP  Document 76-7  Filed 12/09/2006 Page 21 of 34

AT AN T

e
A .,\\‘»\\

UNITED STATES PATENT AND TRADEMARK OFFICE

COMMISSIONER FOR PATENTS

UNITED -STATES PATENT AND TRADEMARK OFFICE
WasrinGToN, D.C. 20231

www,uspto.gov

Paper No. 19
COPY MAILED
EDWARD H. DAVIS '
ALLIANCES BURST COM INC JUN § 7 2000
500 SANSOME ST., SUITE 503
SAN FRANCISCO, CA 94111 SPECIAL PROGFNMS OFFICE
. DACFOR PATENTS

In re Patent No. 5,057,932
Issue Date: October 15, 1991 :
Application No. 07/347,629 : ON PETITION
Filed: May 5, 1989 : .

Patentee(s) Richard A. Lang

This is a decision on the petition under 37 CFR 1.378(c¢), filed April 10, 2000, to accept the
delayed payment of a maintenance fee for the above-identified patent.

The petition is GRANTED.

The maintenance fee is hereby accepted and the above-identified patent is reinstated as of the mail
date of this decision. :

Petitioner will not receive future correspondence related to maintenance fees for the above-
identified patent unless a “fee address” (see PTO/SB/47) is submitted for the above-identified
. patent. :

Telephone inquiries concerning this decision should be directed to Wan Laymon at (703) 305-
9282.

APBU-00000256
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" Application No, 07/347,629 Page 2

The patent file is beiﬁg forwarded to Files Repository.

Wan Ll:::t:r?m :

Petitions Examiner

Office of Petitions ,

Office of the Deputy Assistant Commissioner
for Patent Policy and Projects
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By Davio QweN
DEveLorMENT EXECUTIVE,
DATA STORAGE PRODUCTS

{CI IMAGEDATA

WILMIRGTON, DEL.

For applications demanding massive
amounts of data. the storage found in 3%-
inch, 100-Mbyte disk drives is no longer
enough, and at 15 cents per megabyte,
rigid optical WORM disks—a serious mem-
ory contender—are still too expensive,
However, a technology that shows signs of
approaching these storage needs inexpen-
stvely is digital paper.

. Not rLally paper at all-but almost as'

igital paper is produced by
spum.nnx, a renecuve layer onto a 25- to
75-micron Melinex polyester film sub-
strate. The film is then coated with a dye
polymer layer and topped with a pm(cclwe
coating.

The dye polymer is designed to be reac-
tive to B30- or 780-nm wavelength laser
light, and the dye can be tuned to suit the
infrared wavelength of the writing laser,

‘Thus, the same kinds of lasers used in

Mass Memory

Back to paper tape — dlglfal paper

conventional, rigid optical-storage media,
can write data onto the surface of dlglv.al
paper by burning in permanent minute in-
dentations. The indentations, which reflect
less light than surrounding unwritten
areas, are read as digital bits,

This lightweight, robust and flexible
material promises to offer an effective
storage life of at Jeast 15 years. While
sharing the same recording characteris-
tics and data density as canventional
rigid optical disks, the medium is less

than .025-mm thick, allowing it to be

delivered in a variety of physical for-
mats, including not only disks, but slso
casscttes, open-reel lapes and strips.
The data density of optical media is cur-
rently limited by the wavelength of the
fasers that write the data. The infrared end
of the spectrum used by lasers today allows
data bits to be as close as 1-micron apart,
This gap can be reduced to .5 micron by
using laser with wavelengths closer to the
blue end of the spectrum, Currently in
development, low-cost lasers of this wave-
fength and suitable power show promise of
quadrupling the data-packing density.

PLDestgncr

_.I‘.

It’s like buying ume.

Cut weeks from your complex PLD loglc designs. PLDesIgner design
synihesis system combines powertul design entry with automatic design
partitioning and device selection to automate time consuming design steps.

With PLDesigner, you enter and simulate the design before device imple-
mentation. PLDesigner automatically partitions the design and presents device
solutions from a 2500 device library that Includes advanced architecture
devices. No more manual partitioning, data-book searches or trlal-and-

error design.

Enter designs using a high-level language waveforms, or sche-
matic entry to speed design creation. Combine several designs
into a system to reduce IC count, cost and PC-board space, =7~

‘The process is executed automatically...including pin
assignments, documentation, test vectors, and programmer

setup to get the job done faster.

PLDesigner runs an the PC and Is the only PLD solution to

be fully integrated into the Mentoyr Gmpblcs, Cadnetix, and

Intergraph environments,

See what it’s like to buy time and get your designs to market faster. Call for

a FREE demo package,

Mlnc lncorporated 1575 York Road, Colorado Springs;

T . C0B80919 719-590-1155

194 Mic

Clrcle Reader Sarvice No. 72

102 February 13, 1989 Electronic E;w'neen'ng Times

Currently,
two optical disk
drives employ-
ing the medium -
have already .
been an-
nounced, and
several more
drive manufac-
turers  are -
working on .
practical imple-
mentations.

Boulder,
Colo.-based
Bemoulli Opti-
cal Systems .
Corp. (Bosco),
a wholly owned -
subsidiary: of ;
fomega Inc., -
was  estab-
lished to devel-
op optical disk |
cartridge |
drives that
would use the
Bernoulli prin-

Laser-sensitive ‘paper for optical storage

ciple in con-
junction with flexible_optical disks from ICI
Imagedata.

Preformatted by embossing during pro-
duction and cut into disks, the “cookies”
are housed in §¥-inch xemovable car-
tridges of a sxmxlar physical size and shape
as the present Bosce 20-Mbyte magnetic
cartridges. The cartridges slot into a half
height space in & standard personal com-

‘puter storage console.

Bosco's drive works by spinning the
flexible optical disk close to the reading
head with an air pressure differential be-
tween the two sides of the disk. This ap-
proach offers access time and data rates
thut are dircectly comparable to a Winches-
ter hord disk, and it offers semovability—
the principal advantage of the fioppy disk—

but with a vastly increased storage capacity *

and at a much lower cost.

ightweight, robust and
= flexible, digital paper
promises to offer an effec-
tive storage life of 15 years.

More important, however, “head crash-
es"” and their disastrous consequences, so
much a part of rigid disks, are no longer a
problem because dust particles on the
Bosco disk simply cause a temporary sepa-
ration of the head and the rotating medium
until they are spun hannlessly out of the
way.

The same thing applies to powcr inter-
ruptions. Unfike Winchester technology,
the media drops away from the head, not
the head onto the media.

‘The application of the Bernoulli principle
to optical drives also offers dramatic im-
provements over conventional rigid optical
disk technology because the head and the
rotating medium are held in stable close
proximity by aerodynamics, As a result,
the hulky focusing device used in rigid opti-
cal disks can be replaced by a lightweight,
fixed-focus read/write head. Being able to
run with a closer disk-head gap allowy the
usze of a wide-aperture, low-mass lens,

pra e pprr———— s

through which the laser can deliver more -

power lo the optical sedium, boosting the

data transfer rate, tH

Since the medium Is very low in mass -
and s paper thin, it can be spun as a pair of -,
disks in the same cartridge. Each disk is
addressed by its own head, thus doubling
the on-line capacity over an equivalent rdgid
optical device, With nccess times and |}
transfer rates comparable to today's rigid
‘magnetic disks, the Bernoulli-type car-
tridge demonstrates the very wide poten-

tial of flexible optical disk systems. .

This technology, developed by ICI and
'Bosco and available for licensing, makes it
jpossible to ereate o drive with access times -
[o! better than 40 ms, a transfer rate of 1.5
{ Mbytes/s and a capacity of 1.5 Gbytes for-:
matted or 1.8 Gbytes unformatted. Most .
important,”its media price is targeted at
$50 for a cartridge that, in some circims
stances, could provide enough'data storage
to see the user’s hardware through to lhe
end of its useful life.

While certainly not a miust for every PC
uscr. this kind of data retention could be
critical for a system used to back upa LAN ¢ 3
in a law frm or to store patient - PN
records—such as X-rays and CAT scans—
in a hospital or medical clinic,

This optical material is also seen as ideal :
for recl-to-reel tape storage, A 2,400-foot
reel of-digital paper at hall-inch tape size
wound ento a 10¥z-inch spool—today's stan- -,
dord format for reel-to-reel magnetic tape—
would store G(X)bbytcs of data, ‘This is moré
than 4,000 times the capacity of a magnetic -
reel of the same size, but with a cost of less
than hall a cent per megabyte.

And, there are many applications for -
such storage. This reel-to-reel optical tape
material would be well-suited for a bank
that must maintain an expert system or F
store customer transaction records, or for .«
a government agency system.

An [BM 3400-compatible tape drive, an-
nounced by Creo Electronics Corp., of
Burnaby, B.C., boasts an‘average access
time of about 28 seconds for a given byte of
information on this tape. A worst-case
search would take approximately 1 minute,
With a corvected ervor rate of 10", the -
2,400-foot tape would hold 1,000 Gbytes of

data on a 12-inch reel.

APBU-00000258



f

B

Case 3:06-cv-00019-MHP Document 76-7 Filed112/b§/2006 ~ Page 24 of 34
} .

[

SYSTEMS ARCHITECTURE

| Pp@a- Storage:
Who’s Got What

by Cari Werren, Contributing Editor

ystem platforms, regardiess of archisecture, have become
powerful dats processing engines, Like a racing car that
gulps gallons of fuel by the second, these new systems
gobbleup and spit out data streams atunprecedented rates. To
maich the performance of these “data engines,” storage devioes
such as Winchester disk drives, flexible disk drives, tape sub-
systems, semiconductors, and emerging optical storage units are
offering equally impressive performance and ¢apacity,
, Morcover, manufacturers of these stotage devices can offer this
capability ata fraction of the cost of devices available jost five
yearsago.,
The storagedevice has become the
system core, and the latest crop of new

Py

into the smallest amount of spaoe, Even full-sized 5% * Win-
chester disk drives are staying true to this axiom, '
ncapolis, MN), Maxtor Cotp. (San Jose, CA), and Micropolis
Corp. (Chatsworth, CA)—offer fast 380-Mbyte and 765-Mbyte
drives with average access times below 20 msec., Workstation
vendors and host CPU makers are snatching up these drives.

Demand for the drives is helping to push the price per
megabyte into the $2 range; but 50 are innovative storage sub-
system designs. One OEM array solution from Micropolis is the

storage announcements is stepping abead

in technology capability, For example,

system designers can purchase Win-
chester disk technology in the 265-Mbyto-
plus range with under 20-msec average® -
access times, tape drives that match vir-
tually any capacity demand, and even
crasable optical storuge drives. Further,
interfacing technology, duc tothein-
creased popularity of the Small Computer
* Systems Interface (SCSI), is rapidly
becoming & commodity business (see
Embedded SCSI Brings High Perfor-
mance, Smarts to Smaller Drives, p. 62),
Systern manufacturers, however,de-
mand more then capacity and perfor-
marnce, Hdeod, the real impetus behind

il

[

227

the burggoning storage market is cost/
pet cubic inch, The goal: 1o

: !mpmﬁivdypacknmmwwludou " BCSHY

iR i Vi il
Figure 1: Though thia 3-Gtwis data tiorage armey from Micropokia dd not prove s apt it for the com-
M-mummmwuwwmmwmmwmh -
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1804 (Figure 1), This storage array used a combination of four

. datadrives and a parity drive (4 + 1 array). Inaddition to en-

hancing chann¢! performance and increasing overall capecity,
this contbo also improves the transfer rate. For example, an arrsy
using disk deives with 10-MHz transfer rates produces an ag-
gregate bandwidth of 40 MHz (3 Mbytes/sec).

Besides the benefit of ahigher bandwidth, errays fit more
storage into smatler footprints. Thus, the overall cost/megabyte/
cubic inch is keasened. For axdmple, & 3-Gbyte arvay built using
the Micropolis 1580 series of 15:MHz ESDI drives would fit into
less than half the spece required for & 1.2-Gbyte IBM 3380 sub-
system, and consumc ooo-thind the power.

Although arrays offer certain beoefits, there is a prioe to pay.
For example, the rubsystem demands synchronized controlers,
timing coatrols, and buflers 1o properly match the transfer rate 1o
the host /O controller.

Imerestingly, designers have been using ESDI drives 1o achieve
high bandwidths. For the best system match, the drives are cou-
pled to SCSI controliers, which increases the overnll cost. The

Packing more storage
solutionintoasmaller
space, atalower
cost, isthe goal.

trend, however, is to move away from ESDI and instead go
straight t5 SCSI. This is permissible since the emerging SCSI-IT
more than meets bandwidth requirements for high-performance
zystems. In addition, command overbead, 0aoe the bané of SCST
developers, has dropped from a 1-msec rverage to the nano-
second range.,

Another company making use of the array concept, butasa
fault-tolerant storage system, is Pacstor Inc. (Los Gatos, CA).
The company®s Integra series of subsystems uses Conner
Peripherals’ (San Jose, CA) 3% * 100-Mbyte Winchesters to
create arraysup to 1.2 Gbytes,

Besides using 3% * Winchesters, the fault-tolerant aspects of
the overall system mks the Pacstor approach unique. The Integra
syster is an intelligent standalone unit that uses an Inacl 80386 to
coatrol file access and data management. Pacstor uses SCST to its
fullest extent as & peripheral bus. Thus, drives can be easily
remaoved or added without disturbing subsystem operation—a
function of the disconnoct/reconnoct feature of SCSI,

Pacstof has also deve file and efror cofrec-

tion management that makes it possible 10 fully reconstructa file

should a disk drive malfunction. Pacstor pricing is between
$4000 and $9000, depending on the configuration,
WORMIng lts Wrey In

Witz Once Read Many (WORM) optical technology, although
not an overwhelming market giant, is proving useful insome
niche segments, Lan Turner, vlo&pmidcntofcngmocdngn
hmdrivcud.(&nuaqt CA), pees the technalogy s well
suited 10 the imaging business. “Tmages take tplots of spece and
usually need to be considered permanent,” sxys Turner, To this
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Figure 2 Thae Bamouti Optics] drive uses the IC1 Digital Paper, mounted
on & hub under a pieds that guides the alr flow, croeting & M sflect, Thus,
the media files rather thsn the head. The heedimedia intectace ne shown
crecies a dimpling much ki the prow of & boxt plowing theouph weter,

end, Laserdrive peckages (ina 5% * ﬁ:fmfnmr)405Mbywspcr
side of storage; a three-interieave Reed-Solomon eror correction
code (BECC) is implemented with the Neal Glover chip set from
Scieatific Microsystems Inc, (Mountain View, CA).

Since the Laserdrive 810 series of optical drives are writz once,
the company has implemented the management of writc once
protocol in the drive firmware. The upshot is that the host
operating system doesn't require any speciatized

Although WORMs are early to market, 534 “ drives haven’t
really caught on. Morcover, they may be ignored in favor of
emerging erasable optical.

\hbaumﬁmunodwcdanmgrmopnmluasab!edmcom
four years ago, but Maxtor stands as today’s market leader, with
drives developed both in-house and with Sciko/Epson. And by -
this moath, Mums&mﬂdhwcmadcmlyshxprmtsoﬂtsﬁji
and Tuhiti optical drives.

TheFijilisa3% "drive with womdmmbkmragc
and a }00-msec average access time, The Tuhiti, on the other
hmd.isaS%'opdcaldﬁwdmm:uﬁOOMbymﬁo}Gbymof

data, depending on the format. Maxtor adheres to the ANSI stan-
dardma!spccs600Mbytcs and offers an extended format for
higher capecity. OEMpncmgforﬂx'Muus&SOO $1000 for
Fiji. Erasable media will 2dd about 200 tothe cost. .

The technology used by Maxtor is called thermo magneto op-
tical (TMO).’Ihisus&amcdium,indﬁwascbuﬂtbyPtﬁlips
Dupont, that combmcs optical sensitivity with magnetic
read/write Ha:,l!ascrzsusodwlwauspo(on
the media until a biss ficld of about 250 Oc is achieved, causing a
reorientation of the magnetic domain, The result is a written bit
that can be sensed by the read/write head.

Although bits can be reoriented, thereis no overwrite capabili-

" ty. Consoquently, an erasc pass must take place before 2 now bit is

written. This might seem to slow operation. However, with
careful integration, such as using buffers in combination with a
fast Winchester, the system impact should be negligible.

An interesting write once optical technology is being pursued
by Iomega Corp. (Roy, UT) in concert with the British firm ICT
Blectronics. ICY has developod an optical Digital Paper. The drive
being developed by a subsidiary of Iomega, Bernoulli Optical
Systems Corp. (BOSCO) (Boulder, C0), is based on Bernoutli

NOVEMEER 1888 B BBOH THE Bieotronia Bywtem Design Megaxine oo
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principles whereby the media (loats in relationship to the
read/write head (Figure 2): The company claims the ability to
store | Gbyte of data, with a 40-msec access time and a SCSI
transfer ratc of 1.5 Mbytes/sec,
TRICID;gmePapcr(FqunB)uad)cpo!ytmmﬁamdsq\-
sitive'coating on a polyester-based substrate, The media has the
look and foel of a wrapping paper, and since itis flexible, itcanbe
usod in rotating media, of tape drives. Developed by Creo Prod-

ucts, Inc, (Vancouver, Canada), the Cmodnvcstorcs upto [

Toyteofdatnona 12" recl.

Half-inch Upgrades

The half-inch tape is the only standard fo interchange. IBM's 4% °
cartridge tape drive, the 3480, has boen carried over to an casily
handled cartridge. But third-party versions are féw, and only one

Document 76-7 -
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firm has cmerged with 2 viable alternative to the high-end 3480,
Working in a vecy open joint development effort with IBM,

Cipher Data Products, Inc. (San Dicgo, CA) has fabricated the. -
30005 series of s "drives. Designed for8* mﬁ“ form facrory, ;< ¢
dxmmdmummeyumaungic% urmdgc'f&_

with 600 of tape.

ThusxpuﬁcammngcboostmlBhﬁMMbym capacity
is achieved via the MulBtrack Scrpentine Rocording (MSR) for-
mat. A variation of the proposed Haif Inch Tape Cartridge
(HifTC) standard, this format permits serpentine {(continuous
loop) recording on either two or four tracks on the 24 specified in
MSR. This, too, dcnov.csasngmﬁcam stepover IBM's 18-track
format, However, IBM writes all 18 in a parallel fashion. The
Cipher drive relics on a stepping mechanism to mdcxovcrlhc
track real estate.

The 3000i drives employ the standand ¥ tape cartridge used
in the BM drive, which is a chromium dioxide tape that is priced
in the $5 range in OEM quantitics. Cipher reports 27,000 flux
reversalslinch and ensures a 1 X 10-byte to 12-byte error rate,

by Joe Phillips, 3M Data Storage Products Div.,
St. Paul, MN

P\/’ agnetic tape technology refuses to dle, desplte
poﬂodk: prodictions of its demise at the hands of

first from magnatic disk drives as a
pdmafy storage medium, and, more recantly, from tech-
nologles such as optical disk in removable storago applica-
tlona. Hali-4nch reskio-resl tape has survived and floudshed

w:uadnptablﬂtybnvnrietydnppibaﬂomwfmmw

e T T T T T bt £

f
it
ot
il
]
1
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Today's mainstream magnetic tape tectinologles break
dovn Into four ganenal categories: ¥ rest-lo-root; Vs * data
cartridge, both n standard-sized DCO00 and the micro-sired
DC2000 mind cartridpes; 12" einghe-ree! certridges (e, 1BM
3480 and DEC mexiia); end verious hekical scan
formats, lncludlngB—mmund Digltal Audio Tape (DAT), A
posolblc tifth category having minor applications has

for digital data cassetts systams using a Philips-
typo cassstis and various nonetandernd Va* cartridge desipgns.

Higher densities now belng demonstrated with a helical
scan ormat ane the result of advenced taps formiudetions with
groatly increased ooercivities—up to 1450 osrstsd using
metal particie tape on DAT cartridges. In comparison, Ve *
roet-40-roe! tape has held the fine at around 200 osratsds, A
planned move tohighar plaments for future %*
data cartridge media will also offer highor areal recording
densities; plana for & naxt-gensretion ¥* data cartridgo pro-

- dudspodﬂ%ﬂndcdda:adnﬂnwmdkvdomkyd

J 40000 bitsinch to achleve 1 Gbyts on astandard-sizo car-
tridge by 1990, Theee newver Ve* deta cartridges have moved
coercivities to 500 oorsteds,

With both product segments thelical end linear reconding),
83 track and bit densitied lnicroase, vendors are becoming
more concermed with accurite head positioning on these
avorsmaller daia tracks, Viarious typee of servo positicning
systamas will ba Incorporetad ko the2 products 10 encure tha
required level of data Intagrity: sophisticated ECC wif ba k-
cluded as wed,

The Many Lives of Magnetic ‘ﬂape Tbchnology

. onthe |BM 3480 V4" cartridge whl become the most

ol
I
ok
Cheormi "
vt |
_“’ nm

‘served as the dominant means of data interchangd in mali-
frame and minlcomputer applications for. 25 years, most
obaervers predict that within the next few years drives basad

Inthe ¥2” tape arena. Storege Tek, Hitachi, Fujitsu, NEC,
Ciphar, and Aspen have sl announced 3480 drives, ensuring
this tachnology’s uss in the major dats canters of the wosid..

Currently, 3480 cartridges ars rated at 200 Mbytes/
transport using 18 parallel tracks haying afinear recording
density of 24,880 fux changeainch for a bt dentity of 38000
biteAnch. Tho medka tes chromium diedde basad magnetic
tape and thin-film read-write heads. Chroms tape has the
potectial 10 support much higher donetties—over elght imea
the current level—and itls expacted that IBM will soon
upgrede the 3480 drivo modutas, et least doubling current
capacity, In'some drives besed on the 3460 car-
tridge, storage capacites of up 10 320 Mbytss o now belng
demonstrated.

The future of tape technology lools promizing. Much of the
‘research Into magnetic tape costing and resulting develop-
ments can be sharad both in commadcie! audio snd video ap-
plications as well & data recording. The mekel particle madia
used for DAT drives s the same ac that tsed for consumer
audio recording. Moreovex, ressarch Inb advenced videotape
tormulaﬁommaypoasbtypmv&doﬁwanmbrmm

Ahthough the venerabis B-track real-io-real systems have

BG . EOOH THS Becwronika Byweermn Dweign Megasine I NOVEMEBER 1968
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€ompaq’s SLT/286 features a"
supenwist VGA display.

AC outlet or an internal En-
hanced Nicad Battery Pack. The
battery life is over three hours,
and it recharges when the laptop
is connected to an AC outlet.
Power packs weigh 1.8 pounds
cach and recharge in 12 hours
whea the system is not in use
and connected to a 110-, 220-,
or 240-volt source.

The user conserves power by
pressing a Standby button that
powers down the display, micro~
processor, drives, modem, and
keyboard when the system is not
in use. The SLT/286 automati-
cally enters Standby mode when
it has been inactive for a user-
defined time period. Operation
is restored by pressing the Stand-
by button. An LED indicator
and audible signal indicate low

So0e Compaqg, Page 5

BY SHARON FISHER

IBRT's 0S /2 Named-Pipe Support
Quells LAN Incompatibility Fears

IBM will support the named-
pipes.interface in 0S/2, Version
1.1, an IBM executive con-
firmed last week, helping to
dispel fears that I1BM and Micro-
soft's 0S/2 communications
will not work with cach other,

“Named pipes are in there,”
said Mike O'Dell, 1BM product
manager of distributed systems
products. *It’s not something
we've announced.” O'Dell also
confirmed that named-pipe AP{
calls would be documented for
IBM's OS/2.

Because OS/2, Version 1.1
{due to ship this month) has no
communications capability, the
named-pipes API is so far sup-
ported only within a single
machine, not on a LAN. O'Dell
would not say whether named
pipes would be supported in OS/
2 Extended Edition, Version 1.1
or the LAN Server, which IBM
uses to provide communications
and LAN features 1o O5/2. IBM
said previously, however, that
all the features in OS/2 Standard
Edition -would be present in
Extended Edition.

IBM _provided further evi-

dence of interoperability be-
tween its Extended Edition and
Microsoft’'s LAN Manager last
weck by demonstrating an Ex-
tended Edition client running
under a 3Com 3-+Qpen server,
which is LAN Manager-based.

In addition, 3Com said, but
did not demonstrate, that DOS
users running [BM's PC LAN
1.3 can communicate with a
34Open server.

1BM has said that DOS users
who want to communicate with
IBM’s OS/2 LAN Sérver should
use PC LAN 1.3, which means

See Pipes, Page 8

sUsers Would
it Than Switch

*“The majority of my larger cli-

ents find that the current release
of 1-2-3 meets the majority of
their spreadsheet needs,” said
Richard Creeth, a consultant in
Norwalk, Conncclicut.

But in organizations that
haven't standardized with one
product, competitive products
are attractive. :

“A ot of people buying new

| -machines are taking a serious

look at Excel,” said Richard
Silverston, sedior systems sup-
port consuitant with Arco, in
Los Angeles, -Especially with
80386 systems, many users are
buying Excel rather than 1-2-3,

See Lotus, Page 8

Job’s Next Machine Wins
Praise, Poses Questxons

BYYHE INFOWORLD STAFF

SAN FRANCISCO ~— Steve
Jobs’ dream machine has finally
arrived — sort of,

The wunderkind of Silicon
Valley wowed the industry last
week with the promise of a
workstation that includes a 256-
megabyte rcad/write optical
drive, a minimum of 8 mega-
bytes of memory, a 17-inch
megapixel monitor, and a new
user interface he vows will

.BYMICKARNETT

_.,~~_.L.. -

KINIOHd -

. IBM will, on its own, add color .

NextInterface to
EnhancelBM's
Unix Environment

IBMs licensing of the Next Step
interface from Next Inc. repre-
sents a Unix strategy intended to
complement, rather than threat-
en, its-OS/2 Presentation Man-
ager strategy, an IBM ofTicial
said last week.

IBM and Next do not plan to
develop the interface jointly,
officials of each company said,

10 its version, said William Filip,

change . the way pcoplc use

computers,
But while the Next computer

holds great promise, Jobs also -

said the $6,500 machine won't
be available until the second
quarter of 1989, and then will be
marketed solely to the higher
cducation market.

Many analysts, developers, |

and academic buyers, while gen-
erally impressed with the ma-
chine, are already looking for a
{ower-priced model. And many
questioned when the company
will provide a machine for the

business market.
One explanation Jobs offered
last week for targeting academia
See Noxt, Page 93

Inc.'s 68030 Unix workstatlon,

Steve Jobs Introduced. Next i

assistant  general manager of

IBIVi Says Presentation
ManagerIs on Schedule

IBM will announce the availability of its Presentation Manager for
0S/2 Standard Edition on October 31, accordmg to sources, The
company will make the announcement. in New York, where ' a
handful of software developers, including Microsoft Corp,, Aldus
Corp., and Micrografx Inc., are expected to demonstrate applications -
running under Presentation Manager,

cheral sources saxd Mlcrosoft was planmng to show a vcrsuon of
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was the oppartunity he fecls the
machinc has to beoaden that
marker. “The key thing 10 note
biere s that although there arc a
lot of computers in higher edu-
catioa, they have not penctrated
into the curriculum,” Jobs said.
*Yo devclop courseware takes
months and months, il not
years if we can allow people to
writc in (wo or three days what
would have tzken manths, 2 jot
more people will usc computers.
We want to be the first comput-
¢f 1a contribute 1o the
curticrium.”

Other aspects of the 2cadem-
ic market doubtlessly appealed
10 Jobs. A reiatively smalt sales
foree can market -new techaol-
ogy (0 universities, compared ln

with the machine, I you wanat
students 1o spend an hour in
front of the machine, you have
w spend at least 100 hours
developing. The Interdace Build-
cr will cut down that time,* *

COSTLY MEDIA. Many developers,
though impressed with the Next
1echnology, are hoping for mar-
kets beyond higher education
and expeessed amazement that
Neat expects ipplications 10 be
distsibuted on optical disks that
cost §50 cach,

“I wish they had s2id more
about their distribution strate-
gY,” said Clinton Nagy, national
sales manager for Adobe Sys-
tems' Systems Division, “High-
o education is not cnough: 1
hope we'll be buying the Next
machine 3t Businessland next

year,”
Aocordmg to Dan'l Lewin,
Next's viee prmdcnl for s:dct

the business market. Acad

and mark the pany

users are gencrally focused on
developing their own applica-
tions, meaning they wifl be less
concerned with  the lack of
applications sofiware for the
new machine.

POSITIVE REACTION. Reaction to
the machine from univessities
was generally positive. “They
had very aggressive goals, tech-
nologically, and f think they've
reachied them,™ said Kenneth
King, a member of the Next
2dvisory board and president of
Educom, the higher education
computing consortium in
Princeton, New Jersey.

“I's unfortunate that the
price is at the upper end of what
universides gencrally spend for
instructional technology,” King
said, “{Jobs has] been advised by
his advisory board that he hasto

. gt it down 10 the $3,000 level

before students will buy it io
significant numbers. {t's the
hope of the advisory board that
an entry-level machine
cmerges.”

"It clearly is a pricl: break-
through for all that it offers in
onc packzg(:, said I Fuchs.

for p

lookmg a scv:ral ophons for

having Next act as a distribution
center for programs.

Effect of the Next machine
on the overali computer market
is likcly to be minimal in the
near term, particularly in light of
Job's own stow-growth business
plan, which envisions the prod-
vct in the hands of developers
and universitics for the next two
years, “The impact will be
nothing in the near term,”™ said
Micheie Preston, 2n analyst with
Salomon Brothers. “The only
question right now is how it will
affect Apple’s position in the
cducation market.”

“When the [irst generation of
studeots using the Next comput-
er graduate, they will take theic
machines with them into busi-
nes,™ predicted Peter Tiege of
Infocorp.

“The technology is wonder-
ful, but the deal with IBM is the
smartest | part,”™ said  Esther
Dyson, oditor of Release 1.0,
“The Next machine will get
applications bocause of IBM,
and 1BM will lead the way right
into the business marker.™

Next Ups the Price/Performance Ante

Offers $2,000 Postscript Laser: I/0 Chip Transfers DMA-at 5 MBPS

‘@Y MARTIH MARSHALL

The Next Inc. introductions
produced few surpriscs in the
hardware oflered but damatic
confirmation that a new price/
performance  plateas  would
soon be reached,

Claiming that “people don't
want impact peinters anymore,”
Next unveiled its 400-dpi laser
printer, which works only with
the Next CPU. The $2,000 price
for a Postscript- spcalung laser
pnmcr scems ph 1, cut-

ting the present market price of
such printers in half, until one
considers that Postseript is not
in the laser printer, it is in the
CPU running Display Post.
script.

The image is created by the
68030 in a frame buffer in
RAM, then an /O procdssor
cffects the Direct Memory Ac-
cess (DMA) transfer at a rate of
5 megabits per sccond without
further burdening the CPU. The
Postscript interpreter and asso-
ciated RAM required in other
Postscript printers do not exist
in the Next laser printer. Only a
single VLS chip is required in
the printer, which otherwise
uses 2 Canon SX engine and
downsized packaging that
makes the printer 60 percent the
size of other laser printers.

The same architecture that
atlows the low-cost laser printer
transfers without burdening the
CPU also works to speed up
other parts of the overail system
processing, the company said.
This makes optimum usc of the
5-MIPS processing power of the
-68030 CPU.

Although Next is using
Nubus protocols for the two
cxpansion slots, its 25-MHz
implementation will not be
compatible with add-on prod-
vcts for Mac 1l Nubus boards.
Next would not say what add-on

Standard Configuration of the Next Machine

. *Matorola 68030 microproces- *Display Postsaript
SO unaing ot 25 Miz Mach System Softwace
*Motorota 68882 flaating-point *Sun's Network File System
Prooessor funning at 25 MHz (NFS)
* 10-MiPS Motorola 56004 Dig- * Application deveiopment tools
tal Signal Processor including Obfective-C; GNU
*12 DMA channets compller, debugger, and EMACS;
25-MHz backplane using and 850 4:3 utilities
Nubus protacots *Next Step W
*Two progrietary VLS ch| '] ment(inckdes Server,
tegated Channel wvﬁ:: Workspace Manager, Application
Oplical Storage Processon Kt and Intesface Buliden)
*256-megabyte read/write/eras- | ©Digial Ubrardan scarchiag and
able optical disz. 60- 10 T0-ms ;
average aocess time, 4HB/$ec
burst transfer ate .
*Builtdn Ethernet adapter
*17-nch MONOCHaOMe grays
scale display, 1,120-by-832 tesﬂ
ohtion, 2 bits per pbwl . ,
*Heytoard . ]
*2-button mouse ~
“8megabytes of RAM
*Three avatiabla expanskon siols
that can hokd up to 3 more CPY
"‘anpmbh“ SCS( .
'on "Ma:-compathie scﬂal .
Speak« -na hoadohooe Jack
boards arein pm'c;unum: forthe | that is used for synthesizing -
system, but it does plan to | sound someday also will be used
ticense its backpl 10 emulate a 9,600-bps modem,
that uses Nubus protocols to aocording to Next. The machine
other companics, also -has a 32-bil implementa.
The digital signal processor 1 tion of Ethernet,

and information technology a(
Princeton University, “But it's
not going to be a machine that
Princeton students arc going to
buy because students aren’t pre-
pared to spend more than
$2,500 10 $3,000. We sefl 2 Jot of
Macs and 1BM PS/2 Model 30s.
Even with an impact printer and
word processing software, they
are under $2,500.”

. “We want to so¢ a machine
without the disk, where we
cluster them all and run them
off seevers,” Fuchs continued.
“Comic second quarter | expect
him to offer 2 more naked
machine,” Fuchs estimated that
Princeton would order 2bout S0
Next machines in the 1988-89
l«:sdcm:c year.,

“What cxcites me is the
object-oricnted cnviconment
and the-opportunity for sharing
critical cumponcnu among uni-
versitics,” said Ron Daniclson,
directar of information services
2t Santa Clara University, “It
takes 100 to 1,000 hours for
each hour of student contact

BYPEGay WATY database technology. It also

N comes with Next’s Sound &
A fistful of soft 3 Music g ion softwarcand a
ircluding an ob)cc(-oncntcd dc~ Unix-Mail compatible graphical
velopment program — will ship | Mail program,

with the Next machioe, and a
respectable number of software
developers are eyeing the system
{or future development,

The new computer comes
with Mach, 2 flavor of Unix
developed at Carnegie-Mellon
University and compatible with
BSD 4.3; and Next Siep, an
object-oriented environment de-
veloped by Stepstone Corp.

BUNOLES. Also being bundled
with Next are Adobe Postscript,
as both display and printer
driver, T/Maker Write Now
word processor;  Mathematica
from Wolfnm Rescarch Incs
Franz Inc.'s Allegro Common
Lisp; and Sybase SQL

Frame Techoology Corp.,
Cricket Software, Mark of the
Unicom Inc., and Farallon
Computing also endorsed Next
and promisc npplications; others
said they arc considering devels
opment, More than 500 devel-
opers signed up for & Next
conference held the day after the
product’s announcement, said
John Ison, Next's director of

tications product mark

Next is aJso bundling a Digi-
tal Library comprisced of Web-
ster's Ninth New Collegiate Die-
tionary, Webster's Collegiate
Thesaurus, the Oxford Dictio-
nary of Quotations, and the

Oxford Press® William Shake- .
speare: The Complete Works,

with Digital Librarian search
and indexing lools. AH Next
documentation is also on-line.

ABSENT, Consplcuously lbsenl

Develop ers Eye Next, ButMicrosoft Abstains

chine,” Jobs said. He expecu
applications will be speeded
with the belp of Next Step —

- also Jicensed by IBM for-its RT *

and Intel-based sysu:ms.

from the supporiers is M
— first to endorse the new

Soft pers  face
such new chalienges as distribut-

chnology in Apple co-found
Steve Jobs® carlicr innovation,
the Macintosh, Microsoft Chair-

maa Bill Gates declared the

Next machine’s higher educa-
tion market too small and said
he “deaded not to put the
encrgy inta™ development now.

“We'd have to get the im-
pression that it would sl in
very, very big numbers, like a
carporation coming in-and tell-
ing me they don't-want to stick
to & fow standards any more,”
Gates said.

NEXT $TEP. “We'd love to have

‘Microsoft software on this ma-

ing p on $50 CDs in-
stead of Moppy disks.

Ashton-Tateis evaluaurxg the
Next machmc, which would
probably sequire entirely new
products, said Terry Gamet, an
Ashion-Tate vice president,
“The envirenment he's done is
so dilferent in terms of multime-
dia that we'll have to go back
and ask, what do users want in
that environment?”

In & prepared statement, Lo~
tus president Jim Manzi con-
pratulated Jobs and his team,
but fell short of announcing a
version of 1-2-3 for the new
machine.

INFOWGRLO
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Fig. 48 — This ATV sound-subcarrier generator (FM-AS) permits both volce and video to be transmitted. U is elther a Motorola'MC1458 CP1 or

Raytheon RC4558DN operational amplifier,

In the completed installation a coaxial
relay can be used for antenna switching.
A set of auxiliary contacts on that relay
should be used to switch power to the
various modules for transmit and receive.

FSTV Station Identification

As of June 15, 1983, the FCC dis-
continued the requirement for FSTV sta-
tions to identify by cw or voice, thus per-
mitting FSTV stations to identify by video.
Please note that this applies only to
transmissions employing U.S. 525-line
standards, legally ‘‘those which conform,
at a minimum, to the monochrome
transmission standards of Section
73.682(a)(6) through Section 73.682(a)(13),
inclusive (with the exception of Section
73.682(a)(9)(ili) and Section 73.682(a)
{9)(iv).” The FCC also requires that the
characters be “‘readily legible.” It follows

that ATV operators should use an ordinary -

type style for identification and make their
call signs cover enough of the screen to be
readable even under weak-signal
conditions.

SLOW-SCAN TELEVISION

Fast-scan TV signals take up more than
5 MHz of bandwidth. Since this is more
kHz than in all the amateur bands below

6 meters, it is obvious that if we want-

to work TV-DX on the hf bands we will
have to modify the TV signal a bit,
Slow-scan TV (§STV) is, just as its name
implies, a TV signal with a very slow
scan rate. While a regular fast-scan TV
signal produces 30 frames per second, it
takes eight seconds to send once SSTVY

" frame. Thus, motion pictures are impossi-

14-34 Chapter 14

Table 14
Amateur Slow-Scan Standards

60-Hz Araas 50-Hz Areas
Sweep Rates:

Horizontal 15 Hz 16 213 Hz
160 Hzid) 50 Hzi3)

Vertical B sec. 7.2 sec.
No. of Scanning )

Lines 120 120
Aspect Ratlo 1t 11
Dirsction of Scan:

Horlzontal LttoRt . Lito Rt

Venical " Top to Bot. Top to Bot.
Sync Putse Duration: .

Horizontal 5 millisec. 5 mlilisec.

Verilcal 30 millisec. 30 millisec.
Subcarrier Freq.:

Sync 1200 Hz 1200 Hz

Biack 1500 Hz 1500 Hz

White 2300 Hz 2300 Hz
Req. Trans.

Bandwldth 1.025kHz  1.0-25 kHz

ble. (However, a form of image transmis-
sion called medium-scan television (MSTV)
allows limited motion in a fairly rarrow
bandwidth. Don Miller, WINTP, and
others are experimenting with MSTV on
the 10-meter band under special temporary
authority from FCC). If FSTV is analogous
to watching home movies by radio, then
SSTV resembles a photographic slide
shown on the air. In addition, SSTV pic-
ture definition is four times coarser than
fast-scan TV. Table 14 summarizes the
video SSTV format used by amateurs.
- But these disadvantages are more than
balanced by the fact that SSTV can be
used in any amateur phone band above
3.5 MHz. Anyone you can work with

a good signal on ssb can be worked via
slow scan. Many DX stations are now
equipped for picture transmission, and
more than one amateur has worked over
100 countries on SSTV{ -
The signal that comes out of an SSTV
camera is a variable-frequency audio tone
- high tones for bright areas and low
tones for dark. To send SSTV over the.
air, you just feed this tone into the §
microphone jack of any ssb transmitter, |
(SSTV on double sideband a-m or fm

is illegal- on’ the hf bands.) To. receive, :

you tune in the signal on an ssb receiver
and feed the audio into the SSTV monitor.

All you need to get started is an ssb
station, a monitor (the slow-scan “TV"
set’’y and a camera. You don’t even need J;
the camera if you already have a tape "
recorder, p

Recent advances have led to the develop |~
ment of fast-scan converters, On receive,
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such a'device converts the incoming audio
toa signal that is usable by a conventional
fast-scan video monitor. Similarly, on
transmit the converter changes the output
of a fast-scan camera to a standard slow-
scan signal.

SSTV may be used by amateurs holding
1 General class license or above in their
mspective hf voice segments, and by

- Technician-class licensees or above in the

voice'bands above 50 MHz. The following
SSTV operating frequencies have been
recommended by A5 magazine:

15 meters —  3.990- 4.000 MHz
40 meters — 7.290- 7.300 MHz
20 meters — 14,340-14.350 MHz
15 meters — 21,440-21.450 MHz
10 meters — 28.990-29.000 MHz

SSTV signals must be tuned in properly

so the picture will come out with the proper

Document 76-7

rightness and the 1200-Hz synchroniza-
tion pulses will be detected. If the signal
is not *‘in sync,” the picture will appear
wildly skewed. The easiest way to tune
SSTV is to wait for the transmitting
operator to say something on voice and
then tune him'in while he is talking. With
experience you may find you are able
to zero in on an SSTYV signal by listening
to the sync pulses and by watching for
proper synchronization on the screen.

Many SSTV monitors are equipped with

tuning aids of various kinds,

If you want to record slow-scan pic-
tures off .the air, there are two ways of
doing it. One is to tape record the audio

" signal for playback later. The other is

to take a picture of the image right from
the SSTV screen. Polaroid cameras equip-
ped with a close-up lens enable you to
see the results shortly after the picture

Filed 12/09/2006

is ta.—u, If you want to do this without
darkening the room lights, you'll have
ta fabricate a light-tight hood to fit be-
tween the camera and the monitor screen, -

On SSTV, FCC rules require that iden-
tification be made by voice or cw. Sending
“This is WABXYZ"’ on the screen is not
sufficient. Most stations intersperse the
pictures with comments anyway, so voice
i-d is not much of a problem. Otherwise,
-SSTV operating procedures .are quite
similar “to'those used on ssb.

As with RTTY, the station transmitter
must be tuned for 100-percent duty cycle,
since thé’ SSTV cmission is a constant
tone. Only the frequency is changing.

For more information about amateur
TV, see Amateur Television Magazine,
c/o Mike Stone, WBBQCD, P.O. Box
H, Lowden, 1A 52255, A QST television
bibliography is available for an s.a.s.e.
from ARRL.
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SLOW-SCAN TELEVISION

Nestled among the CW, phone and RTTY operators in the
Amateur Radio bands is a sizable following of hams who
regularly exchange still pictures in a matter of seconds virtually
anywhere on earth. They are using a system called slow-scan
television (SSTV), which was originaily designed by an
amateur in the early 1960s. Over the years, the amaleur
community has been continnally refining and improving the
guality of SSTV. Amateur success with SSTV during the past
two decades has led to its application by the military and
commercial users as a reliable long-range, narrow-bandwidth
transmission system. The worldwide appeal of SSTV is

manifested by the many DX stations that are now cquipped - I

for this type of picture transmission. Several amateurs have
even worked over 100 DXCC countries on SSTV!

Just as the name implies, SSTV is the transmission of a
picture by very slowly transmitting the picture elements, while
a television monitor at the receiving end reproduces it in step.
An SSTV signal is a variable frequency audio tone from
1500 Hz for black to 2300 Hz for white, with 1200 Hz used
for synchronization pulses, Unlike fast-scan television, which
uses 30 frames per second, a single SSTV frame takes at least
eight to {ill the screen. Additionally, the vertical resolution
of SSTV is only 120 lines (or 128 for some digital systems)
compared with 525 lines for fast-scan, (Some high-resolution

" experimental designs are operating with 256 lines.) These dis-

advantages are offset by the fact that SSTV requires less than
172000 of a fast-scan TV's bandwid:h. Thus, thc FCC perinits
it in any amateur phone band.

The basic SSTV format represents a trade an among band-
width, picture rate and resolution, To achieve practical HF
long-distance communications, the SSTV spectrum was
designed to fit into a standard 3-kHz voice bandwidih through

a reduction in picture resolution and frame rate. Thus, SSTV ™"

resolution is lower than FSTV and is displayed in the form
of stiil piciures. A sample SSTV picture is shown in Fig 16-6.

[n recent years, amateurs have been actively experimenting
with various forms of video-processing techniques to provide
limited motion and increased resolution. The greatest advance-
ments are currently being made in the realm of color SSTV,
Unfortunately, most of this work has been done independently

from cach other, resulting in a multitude ol different SSTV .

color standards. Although the 120-line/8-s format is standard
for black and white, newcomers to SSTV should be cautioned
‘that color SSTV standards are in a state of flux which may
severely limit interoperability. In the coming years; it is
expected that the amateur community will adopt a single color
format.

License Requirements and Operating Frequencles

In the HF bands, a General- or higher-class license is
required to operate SSTV. Operation is restricted to the phone
portion of the bands. At UHF and above, a Technician-class
amateur license or higher is needed, although the vast majority
of SSTV activity occurs in the HF bands. In the US, slow-
scan TV using double-sideband AM or FM on the HF bands
is not permitted.

The common accepted SSTV calling frequencies are
3.845 MHz (Advanced), 7.171 MHz (Advanced),
14.230 MHz (General) and 28.680 MHz (General).
Traditionally, 20 meters has been the most popular band for
SSTV operations. A weekly international SSTV net is held
euch Saturday at 1800 UTC on 14.230 MHz. Many years ago,
when SSTV was first authorized, the FCC recommended that

16-6 Chapter 16
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" Fig 16-6—SSTV piclure as seen on a standard TV set usinga - -

digital scan converter,

SSTVers not spread out across the band even though it was
legal'to do so. A *‘gentlemen’s agreement’’ has remained to
this day that SSTVers operate as close as possible to the above
calling frequencies to maintain the problem-{ree operation
that has cxislcd.for nearly 20 years.

. ldentifying

On SSTV, the legal ldcnllflcauon must be made by voice
of CW, Sending ““This is WINTP” on the screen is not suf-
ficient. Most stations intersperse the picture with comments
anyway, so voice 1D is not much of a problem. Otherwise
SSTV operating proccdures are quite similar to those used
on SSB.

Equipment

All you need to get started is an SSB station (or FM station
for VHF/UHF), a monilor, scan converter_and a video
source. Like RTTY, SSTV is a 100%-duty- cycle transmxssnon
Most sideband rigs will have to run considerably below their
voice power ratings 10 avoid ruining the final amplifier or
power supply. Early SSTV monitors used long-persistence
CRTs much like classical radar displays. In a darkened
environment, the image remained visible for a few seconds
while the frame was, completed. This type of reception is
unusual today .and has been replaced with -digital scan
converters which convert SSTV to FSTV to place a bright
image on a conventional television monitor. Some of this older

equipment is available almost for the asking and is a good - -

way, on a temporary basis, to examine the SSTV mode
without investing much money.

Motivated by the difficulty of observing SSTV pictures on
the long-persistence CRTs, the scan converter is a result of
recent advances in digital techniques. In receive mode, the
device converts the incoming audio to a fast-scan video signal
that is usable by a conventional fast-scan TV monitor.
Similarly, on transmit the converter changes the fasi-scan
camera output to a standard slow-scan signal. A personal

computer equipped with the proper software and interface,

makes a highly cost-effective slow-scan converter. Computers
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