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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,959,810 Page 2 of 2

DATED : September 25, 1990
INVENTOR(S) : Darbee et al

Itis certified that error appears in the above-indentified patent and that said Letters Patent is hereby
corrected as shown below:

Column 21, Line 65, "claim 19" should be —-claim l4—-.

Signed and Sealed this
Fifth Day of October, 1993

Attest;: ﬁéﬁd W

BRUCE LEHMAN

Attesting Officer Commissioner of Patents and Trademarks
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NOTICE RE: CERTIFICATES OF CORRECTION s PP

DATE

TO

B

a,
Qs
Qs
as

PLEASE

/7 47 (793

Supervisor, Art Unit KRS L3

SUBJECT: Cenificate of Correction Request in Patent No. ‘% 75 7 £ / Y

A response o the following question(s) is requested with réspect to the accompanymg request for a certificate of correction,

Would the change(s) requested under 37 CER 1. 323 constitute new matter or require reexamination of the apphcauo A

Would the change(s) requested under 37 CFR 1.323 materially affect the scope or meaning 6f the claims allowed by
the examiner in the patent? : ,

Applicant disagrees with change(s) initialed and dated by Examiner in lieu of an Examiner's Amendment. Should
the change request be granted?

With respect to the change(s) requested, correcting Office errors, should the patent read as shown in the certificate
of correction?

If the amendment filed had been considered by the Examiner, would the
amendment have been entered?

RESPQND WITHIN 7 DAYS AND RETURN THE FILE 10 / &
ROOM 809, PKI A 7. te 2K e

Patent Assistant

TO: CERTIFICATES OF CORR.ECHON BRANCH ) . DATE: ﬂ/ ?/7_2

The decision regarding the change(s) requested in the certificate of correction is shown below.

L Q YEs ﬁNo N QO Comments below

2. 0 YEs Q ~No QO Comments below

. Qves Q NO Q" Comments below

4. Q YES a No O Comments below .

5. Q YEs Q ~No O Comments below ' \;

O commens |
- EUGENE R. LaROCHE 257/
A Art Unit

2TOL.-306 (REV. 10/87)

U.S. DEPARTMENT OF COMMERCE Patent and Trace™a

Universal Remote Control Exhibit: 1055 Page 000002



UNITED S.. ¢
Patent anc/rademark Office
ASSISTANT SECRETARY AND COMMISSIONER

OF PATENTS AN TRADEMARKS
Washington, D.C. 20231

e 7R | | -

Thomas Vigil

VIGIL & HANRATH

836 S. Northwest Hwy
Barrington, IL 60010

Re: Status Regarding Certificate of‘Correction for
U.S. Patent No. 4,959,810 . .

Dear Thomas Vigil

On September 17, 19, we received a request for a Certificate
of Correction for the above-referenced patent. We are
currently experiencing a backlog of approximately 6-8 months.
We appreciate your patience while we work -through our
backlog.

Should expedited services be required, please contact me at
(703) 305-8127. :

Sincerely,
Mary Allen, Manager

Certificates of Correction Branch
Office of Publication and Dissemination

'ES DEPARTMENT OF COMMERCE

AN

N

Universal Remote Control Exhibit: 1055 Page 000003



“VIGIL & HAN

BARRINGTON, ILLINOIS 60

R

LAW OFFICES

"

£ THOMAS R. VIGIL
f JAMES P. HANRATH, P.C.
oy GARY J. CUNNINGHAM

836 SOUTH NORTHWEST I%J(AYJ 992

4 R
PATENT, TRADEMARK, COPYRICRe RADEI.

LICENSING AND RELATED ! f}/ OF COUNSEL
INTELLECTUAL PROPERTY LAW MATTERS ARLES W. RYAN
: CHICAGO OFFICE

TELEPHONE (708) 382-6500

TELECOPIER (708) 382-6895
TELEX 28-34i5
CABLE USPATLAW (312) 368-0202

SUITE 2100

September 10, 1992 TRADEMARK OFFICE

PRIENT & CCCEIVED

Honorable Commissioner of
Patents and Trademarks
Washington, D.C. 20231

sp o1 1992

Re: Our File Ref: 8729
U.S. Application Serial No: 07/12 ,999
Filed: December 2, 1987

Now U.S. Patent No: 4,959,810 } cerniicATEOF CORRE e
Granted: September 25, 1990 :

For: UNIVERSAL REMOTE CONTROL DEVICE
Dear Sir:

While proofreading the above identified patent for accuracy in
the printing thereof, a number of errors were noted. Since some of
these errors are significant and/or appear in the claims, we are
enclosing duplicate copies of a Certificate of Correction to effect
correction of these errors in the printing of the patent.

Please send the Certificate of Correction to:

Thomas R. Vigil

VIGIL & HANRATH

836 South Northwest Highway
Barrington, IL 60010

If any of the errors noted in the Certificate of Correction
were serrors, such as typographicsal errors, that appeared in the
record and were not the fault of the Office, please effect the
corrections pursuant to 37 CFR §1.323 and charge any fee required
undexr 37.CER SS.l.28-(a).to our Deposit Account No. 22-0355,

APPROVED Sincerely,

SEp 8 1993 - VIGIL & HANRATH
_ T P
FORTHECOMMSSONERQFPALATM. /o~ /A
%7 / w Thomas R. Vigil
TRV:mt
DS20038 08/09/93 4959810 22-0355 020 145 70.00CH

203 NORTH LASALLE STREET
CHICAGO, ILLINOIS 60601-1210
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PATENT NO.

1,
6,
7,

10,
13,
14,
14,
14,
14,
14,
21,
21,
21,

Line
Line
Line
Liné
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
‘Line

Line

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

t 4,959,810
: September 25, 1990

INVENTOR(S) : Darbee et al.

It is certified that ervor appears in the above- :dpntlfled patent and that said Letters Patent is hereby
corrected as shown below:

23,
20,
24,
40, '
62,
34,
32,

27, "

15,
17,
22,
24,
29,
36,
64,
65,

"infarared" should be --1nfrared-- f7
'"106" should be --lO@E- f

"52" should be =-58—. ¢

'theefor" should be -"therefor—-.f7
"etc" should be etc.-- 41%;

"dat" should be --data--, ¥

“":m'hich" should be —-which--.fF
"~ should be --to--. F

"DP2" should be --DO2--. AEH P
"DP2" should be --DO2--. P
"DP2" should be --D02--, Z 14
"fhen'" should be -~then--. fg

"DP2" should be --DO2--. &% P
"CPu" should be --CPiJ--. 4;?“
"RM" should be —-RAM--. /
"claim 19" should be --claim l4-—-. f7

MAILING ADDRESS OF SENDER:
Vigil. & Hanrath

836 S. Northwest Hwy @ 30¢ per page

Barrington, IL 60010 ' c

FORM PTQ 1050 | REV. 3-82

paTENT NO. _4,959,810

No. of add’l. copies

.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,959,810 Page 1 of 2
‘DATED ~ : september 25, 1990
INVENTOR(S) : Darbee et al.

It is certified that estor appears in the above-identified patent and that said Letters Patent is hereby

corrected as shown below:
Column 1, Line 23, "infarared" should be =--infrared--.

Cpl. 6, line 20, '"106" should be -~106.--.
Column 7, Line 24, "52" should be --58--.

Column 8, Line 40, '"theefor'" should be --therefor--.
Column 8, Line 62, ”etc"‘should be etc.--.

Column 9, Line 34, ”daﬁ" should be --data--.
Column 10, Line 32, "wnhich" should be --which--.
Col. 10, line 27, "o" should be --to--.

Column 14, Line 15, "DP2" should be --D02--.
Column 14, Line 17, "D@2" should be --D02--.
Column 14, Line 22, '"D@2" should be --DO2--.
Column 14, Line 24, "fhen'" should be --then--.
Column 14, Line 29, '"D@2" should be --D02--.
Column 21,.Line 36, "CPu" should be =-CPU--,
Column 21, Line 64, "RM" should be ~~RAM--,

Universal Remote Control Exhibit: 1055 Page 000006
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PTO UTILITY GRANT ||
Papar Number, 1
| .
1
» i
The Commissioner of Patents {
g/;e- and Trademarks

funiM  Has received an application for a patent |
for a new and useful invention. The title I
SW and description of the invention are en- .
5 closed. The requirements of law have
been complied with, and it has been de- “ o

termined that a patent on the invention I
shall be granted under the law.

rtca/ Therefore, this

United States Patent

Grants to the person or persons having
title to this patent the right to exclude
others from making, using or selling the
invention throughout the United States
of America for the term of seventeen l
years from the date of this patent, sub- i
Jject to the payment of maintenance fees
as provided by law.

oy P

* Commissioner of Patents and Trademarks

i
|
|
|
|
|

'BEST AVAILABLE COPY

Attest

. . . N
R - e e e - TR o
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- PART B - .cov € FEE TRANSMITTAL

AR e
the ISSUE FEE. BIdd] oug,

All further correspondence including the Issue Fee Receipt, the Patent, advanced orders and notification
entered in Block 1 unless you direct otherwise, by: (a) specifying a new.-correspondence address in Bloc

r

MAILING INSTRUCTIONS: This form should be used for trénﬁt;g

nt‘ouisu

~~""FEE ADDRESS" for maintenance fee notifications with the p

.,
"

e~ F o

-

3should be completed where appropriate.
of maintenance fees will be mailed to addressee

k 3 below; or (b) providing the PTO with a separate
e Fee or thereafter. See reverse for Certificate of Mailing.

RUSS

_ 1. CORRESPONDENCE ADDRESS w7\ 2.”INVENTOR(S) ADDRESS CHANGE (Complete only if there is a change)
IS " INVENTOR'S NAME
sueel)\ﬁdréss -
o N8 : Clty, State and ZIP Code
THOMAS VIGIL & ASGOCTATE
G36 HOUTH NORTHWEST HWY, CO-INVENTOR'S NAME
BARRINGTION, 1. 0010 Street Address
- T, : - crty;éhta'a}id'z’lpmde -
)/ o \@,Ci( ——
: Q/ : D ‘Check if additional changes are on reverse side
" | SERIES CODE/SERIAL No. | ‘FIU)NGD'ATE l TOTALCLA;M-S ro | 4":&;\“1&55';*@Gé*doﬁ‘iﬁfﬁi‘”_ DATE MAILED [ /
4,\- o “ L ;’\ w £
(77127, 399 - 12/02 /487 B3 N NBUVEN, Vb T 253 DA/I0/I0
First Named . : N ’ l '
Arplieant  pARKEE, PAUL: YN v B
TITLE OF e e L e et e e e e e e A ‘\ L. .:’,;».3,‘,,:\ » i
INVENTION IN T VERSAL. REMOTE CONTRIL DEVICE '
| arrvs bookeTNo, [CLass supciass l_,,vséfr‘c':}fa“ﬂé,fl APPLNTYPE[SMALLENTITY T Feeoue [ DATE DUE I
s 2 T T e e 5310 s
FOTI R C R R R TR T S ST s 2 ! ‘
2 ET2en OO0 S FO6 e UTELTTY,- - o, SRR Q7730 /20
——— - - 4 ,
050 TL 07/10/90 07127999 T Swall entivy flacs., |
oD TR 1 242" 7 310.00 ck Sveim iy L
050 TL 07/10/90 07127599 e e A Wileg A -
| 127999 IS0 15,00 ok o55cceon gfls/5u

9.4 Vgt

3. Further correspondence.to be mailed to the following:

THOMAS R. VIGIL )
836 South Northwest Highway
Barrington, Illinocis 60010

4. For printing on the patent front
page, list the names of not more than
3 registered patent attorneys or
agents OR alternatively, the nameofa 2 . p
firm having as a member a registered
attorney or agent. If no name is
listed, no name will be printed.

Eac,

1 Thomas RBR. Viail

v

H

DO NOT USE THIS SPACE

5. ASSIGNMENT DATA TO BE PRINTED ON THE PATENT (print or type)

6a. The following fees are enclosed:

C)(ENAME OF ASSIGNEE: ot 1ssue Fee [ Advanced Order - # of Copies __ 1.0
R i , _Ina, , (Minimum of
. - £ 6b. The following fees should be charged to:
2) ADDRESS: (City & State or Coun 3 3 . :
@ (cly & s ") Pustin; California DEPOSIT ACCOUNT NUMBER 2-0355
3 T N | i TSACS Eqelose Part C) )
\ ) R IR o --9_:1|ssue,_Ee_e~5; :Advanced Order - # of Copies
) PR
IR 4% 3,9: 0 9.0 ¥ Do 0,00 X Any.Deficiencies;in-Enclosed Fees (Minimum*
A u:rhls app"caﬁon is NOTaSSIQned o 1, ;‘f ¢ 3,.\. - !;';n.‘f‘»;‘ 170 SR (TR SR P Y T T Vo SRS~V >
- A e P doma; S The COMMISSIONER OF PATENTS AND TRADEMARKS is requesied ic
KA signment previously submitted to.the.Patent and Trademark OMfice:- =5 brleappiy ie'lssus Feerto'ing application [dentfied meoce.

. a Assignmém Is being submitted under'separate covar:;Assignments.s
directed to Box ASSIGNMENTS. NN v

PLEASE NOTE: Unless an assignee Is identified in Block 5, no assignee déta wil
on the patent. Inclusion of assignee data is only appropriate when an assignment

previously submitted to the PTO or Is belng,submlued_ under separate cover. Completion of

this form Is NOT a substitute for filing an assignment.
PO

DTAL AER IAFT) c o macime i

TRANSMIT THIS FORM WITH FEE-CERTIFICATE OF MAILING ON REVERSE -v. = 3 vter .

Universal Remote Control Exhibit: 1055 Page 0

¥

hould:be’ : -

(Slgnature.of. p2

o

i lm'e'r’ej&fof record)

(Date) )

Faiw  |7/2F

N'OTE: The Issue Fee will not be accep'ted from anyone other than the
applicant; a registered attorney or agent; or the assignes or other party
In Interest as shown by the records of the Patent and Trademark Office.

PASIETEN
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has been
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Bt |\ "% U'r:uted-, ates Pastal Servicewith- sufﬂment postage as”flrst class
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S.N

PATENT

. 07/127,999

Atty Docket 87290

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Paul V. Darbee et al.
For: UNIVERSAL REMOTE CONTROL DEVICE

)

)

)

)

)

)

)

)

)

Serial No. 07/127,999 )
)
)

Filed: December 2, 1987 o3

P

TRANSMITTAL OF FORMAL_ DRAWINGS
: TO: i
- Honorable Commissioner of -
& pPatents and Trademarks o »
' Wwashington, D. C. 20231 ‘- o ’

]

pDear Sir: :ﬁ

Vb

425

Group Art Unit:
253

Examiner:
V. NGUYEN

Noéice of
Allowance
Mailed: 4/30/90

-l
?atch No. FO06

3

The subject application was filed with informal drawl
applicant is now filing herewith the formal
including corrections thereto approved by the Examiner and

comprising seventeen sheets of drawings on strong,

Respectfully submitted,

LY gt

shiny white paper containing twenty-two Figures.

Thomas R. Vigil
Reg. . No. 24,542

Dated: %/y« /5, /7 1¢

Y 836 South Northwest Highway
Barrington, Illinois 60010
(708) 382-6500

CERTIFICATE_OF MAILING

I, Thomas R. vigil, the registered representative for

as first-class mail with sufficient postage,

addressed to: Commissioner of patents and Tradenarks,

D.C. 20231 on

applicant(s), hereby certifies that this Transmittal of Formay

i el )
in an en\re.‘m‘:g;ﬁ;

ngs and

inked drawings

smooth, non-

T

Washington.

Date /ﬂ//’).) /5,/ (7727 % [%/7/)’

Universal Remote Control Exhibit: 1055 Page 000010
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Drawings is being deposited with the United States Postal Service -

.



In re Application of:

PATENT RECEIVED
S.N. 07/127,999 ' =™

IN THE UNITED STATES PATENT AND TRADEMARK oFﬁEﬁE&WHJHWESEmmN

Group Art Unit:

Paul V. Darbee et al. 253
For: UNIVERSAL REMOTE CONTROL DEVICE Examiner:
V. NGUYEN

Notice of
Allowance

: Mailed: 4/30/90
Serial No. 07/127,999

Filed: December 2, 1987 Batch No. Fo06

LETTER RE: SMALL ENTITY DECLARATION

TO:
Honorable Commissioner of
Patents and Trademarks
Washington, D. C. 20231
Dear Sir:
The Notice of Allowance indicates that the applicant is a
large entity. This is incorrect since two small entity declaration

forms signed by the inventor were filed in this application. A

. copy of each declaration is enclosed. Further enclosed is a small

entity declaration signed by the president of the assignee company.

Respectfully submitted,

2%

Thomas R. Vigil
Reg. No. 24,542

Dated: /@_/L/f w
836 Sodth Northwest Highway

Barrington, Illinois 60010
(708) 382-6500 .

CERTIFICATE OF MAILING

I, Thomas R. V%gil, the registered representative for the

‘applicant(s), hereby tertifies that this Letter Re: Small Entity

Declaration is being deposited w}tﬁ' the United States Postal
Service as first-class mail with sufficient postage, in an envelope
addressed to: Commissioner of Patents and Trademarks, Washington,

D.C. 20231 on

Date /M/JI /7 %e /%/’M /%/;‘y

Y
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Applicant or PAtsgeee: 102201 & 1 i : Attorney’s
Serial or Patent N§x 7,999 - : : : Docket No.: __87290
Filed or Issued: N\ 4 Dt :

For:

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY
STATUS (37 CFR 1.9 (f) and 1.27 (c)) — SMALL BUSINESS CONCERN

. Thereby declare that I am . .
' [ '] the owner of the small business concern identified below: ) :
X | an official of the small business concern empowered to act on behalf of the concern identified below:

NAMEOFCONCERN ___Universal Electronics, Inc.
ADDRESS OFCONCERN __1475]1 Plaza Drive, Sujte J-
Tustin, California 92680

I hereby declare that the above identified small business concern qualifies as a small business concern as defined in 13 CFR
121.3-18, and reproduced in 37 CFR 1.9 (d), for purposes of paying reduced fees under section 41(a) and (b) of Title 35,
United States Code, in that the number of employees of the concern, including those of its affiliates, does not exceed 500
persons. For purposes of this statement, (1) the number of employees of the business concern is the average over the previous
fiscal year of the concern of the persons employed on a full-time, part-time or temporaty basis during cach of the pay periods
of the fiscal year, and (2) concerns are affiliates of each other when cither, directly or indirectly, one concern controls or
has the power to control the other, or third party or parties controls or has the power to control both. . .

I heteby declare that rights under contract or law have been conveyed to and remain with the small business concern iden- .
tified above with regard to the invention, entitled —_UNTVERSAT, REMOTE CONTRQL DEVICE i

2 - (by inventor(s))
Richard E., E11li —_ asetitsatbi
Avram S. Grossman described in 4 ‘ '

the specificatiori filed herewil :
{x } apphg:ation serial no. $7l 27,999 ‘ . filed__December 2, 1987

[ ] patentno. -~ issued

If the rights held by the above identified small business concern are not exclusive, each individual, concern or organization
having rights to the invention is listed below* and no rights to the invention arc held by any person, other than the inventor,
who could not qualify as 2 small business concern under 37 CFR 1.9 (d) or by any concern which would not qualify as a
small business concern under 37 CFR 1.9 (d) or 2 nonprofit otganization under 37 CFR 1.9 (¢). : :

*NOTE: Separate verified statements are required from cach named person, concern or organization
having rights to the invention averring to their status as small entities. (37 CFR 1.27).

NAME Universal Electronics, Inc,
ADDRESS 14751 Plaza Drive, Suite J,. Tustin, California 92680
: [ ] INDIVIDUAL X | SMALL BUSINESS CONCERN ) [ ] NONPROFIT ORGANIZATION
NAME _
ADDRESS : -
) [ ] INDIVIDUAL { ] SMALL BUSINESS CONCERN [ ) NONPROHIT ORGANIZATXON

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of entitle-
ment to small entity status prior to paying, or at the time of paying, the carliest of the issue fee or any maintenance fee
due after the date on which status as a small entity is no longer appropriate. (37 CFR 1.28 (b)). '

I hereby declare that all statements made herein of my own knowledge are true and that all statements made-on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements
and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States
Code; and that such willful false statements may jeopardize the validity of the application, any patent issuing thereon, or .
any patent to which this verified statement is ditected. - ) . . :

NAME OF PERSON SIGNING ____Thomas C. Tyler
TITLE OF PERSON OTHER THAN OWNER __ President
ADDRESS OF PERSON SIGNING : ‘

=) one G/~
| . 7 | 25N
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OMB No. 0651-0011 (12/31/86)

Applicant o Patentec: Paul V. Darbee, et al Attorney’s ’

Serial or PatentNo.: 127,999 . “Docket No.-__87290
Filed or Issued: ‘December 2, 1987

For: UNIVERSAL REMOTE CONTROL DEVICE

VERIFIED STATEMENT (DECLARATION) CLAIMING-SMALL ENTITY
STATUS (37 CFR 1.9 (f) and 1.27 (b)) — INDEPENDENT INVENTOR.

As a below named inventor, I hereby declare that 1 qualify as an independent inventor as defined in 37 CFR 1.9 (c) for pur-
poses of paying reduced fees under section 41 (2) and (b) of Title 35, United Stares Code, 1o the Patent and Trademark
Office with regard 10 the invention entitled _UNISLERSAL_BEMQ_IE_CQMME_V_IQ____
described in

(] the specification filed herewith ) :
[ X] application serial no. 127,999 . . filed_December 2, 1987
[ ] patentno.. , lIssued

I have not assigned, granted, conveyed ‘or licensed and am under no obligation under contract or law to assign, grant, convey
or license, any rights in the invention to any ‘person who could not be ‘classified as an independent inventor under 37 CFR
1.9 (c) if that person had made the invention, or to any concern which would not qualify as 2 small business concern under
37 CFR 1.9 (d) or2 nonprofit organization under 37 CFR 1.9 (c).

Each person, concern or organization to which 1 have assigned, granted, conveyed, or licensed or am under an obligation
under contract or law to assign, grant, convey, or license any rights in"the invention is listed below:

| ] nosuch person, concern or organization
[ X] persons, concerns or organizations listed below*

*NOTE: Scparate verified statements are required from each named person, concerh or organiza-
tion having rights to the invention averring to their status as small entities. (37 CFR 1.27)

FULL NAME. Un:uge;gal Electronics, Inc, . .
ADDRESS' 1 Plaza Drive, Suite J, Tustin, California 92680

[ INDI\’IDUAL 1X) SMALL BUSINESS CONCERN 1) NONPROFIT ORGANIZATION
FULL NAME_.
ADDRESS :

| 1 INDIVIDUAL [ ] SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZAﬂON
FULL NAME
ADDRESS - . <
. | } INDIVIDUAL : { ] SMALL BUS}NESS CONCERN TPl NONPROF]T ORGANIZATION

1 acknowledge the duty 1o file, in this appllcétion or pa'tcm notification of any change in statws resulting in loss of entitle-
ment to small entity status prior to paying, or at the time of paying, the carliest of the issue fee or any maintenance fee
due after thc date on which status as a small cnm) is no longer appropriate. (37 CFR 1.28 (b))

"1 hereby dcclarc that all statements made herein of my own knowledge are true and that all statements madc on information
* and belief are believed 1o be true; and further that these statements were made with the knowledge that willful false statements
and-the like 50 made. are punishable by fine or imprisonment, or ‘both, under section 1001 of Title 18 of the United Siates
Code, and. that such willful falsc staiements may jeopardize the \alldny of the application, any .patent issuing thereon, or
_any patent to which this venﬁcd statement is directed.

Louis Steven Jansky Avram S. Grossman : )
NAME OF INVENTOR NAME OF INVENTOR - : 1\"AME OF INVENTOR

i '_7
—\ A / )
\ SRR NI 2y e
ngnaturc of Inv cnm “/ ngnature of lnvemor : ’ Signarture of Inventor
n . ".' >~ el . AN
~ .= /7, 52
~/ = J ’] / ) Y '(- ) N AR : .
Date - o Date Date

Form PTO-FB-A410 (8—83)
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_ © " OMB No. 0651-0011 (12/31/86)
et al :

Applicant or Patentec: %—M_L Atorney’s
Serial or PatentNo.: _._ 127,999 _ Docket No.: 87290

Filedorlssued:_____ December 2, 1987 . .
For: S— ) UNIVERSAL REMOTE _CON_TROL DEVICE

\VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY
:} STATUS (37 CFR 1.9 {f) and'1.27 (b)) — INDEPENDENT INVENTOR"

- m tor, ] hereby declare that I qualify as an independent inventor ‘as defiried in 37 CFR 1.9 (c) for pur-

poses of paf¥mereffuced fees under section 41 (2) and (b) of Title 35, United States Code, to the Patent and Trademark
Office with regard to the invention entitled UNTVERS REMOTE CONTROL DEVICE :

described in

[ ] the specification filed herewith .. :
[x] application serial'no. 127,899 ., filed___December 2, 1987
[ ] patent no. . , issued i

I have not assigned, granted, conveyed or licensed and am under no obligation under contract or law to assign, grant, convey

_or licenise, any rights in the invention to any person who could not be classified as an independent inventor under 37 CFR
1.9 (c) if that person had made the invention, or to any concern which would not qualify as a small business concern under
37 CFR 1.9 (d) or a nonprofit organization under 37 CFR 1.9 (e). .

Each person, concern or organization to which. 1 have assigned, granted, conveyed, or licensed or am under an obligation -
under ¢ontract of law to assign, grant, convey, or license any rights in the invention is listed below:

[ ) nosuch person, concern or organization
[X] persons, concerns or organizations listed below*

“NOTE: Separate verified statements are required from éach named person, concern or organiza-
" tion having rights to the invention averring to their status as small entities. (37 CFR 1.27)

FULLNAME___Universal Electronics, Inc. A
ADDRESS 14751 Plaza Drive, Suite J, Tustin, California 92680

{ ] INDIVIDUAL. { 0 SMALL BUSINESS CONCERN | | NONPROFIT ORGANIZATION
FULL NAME
ADDRESS » -

|} INDIVIDUAL | ] SMALL BUSINESS CONCERN | | NONPROFIT ORGANIZATION
FULL NAME
ADDRESS _

[ ] INDIVIDUAL | ] SMALL BUSINESS CONCERN |} NONPROFIT ORGANIZATION

I acknowledge the duty 1o file, in this application or patent, notification of any change in status resulting in loss of entitle-
ment to small entity status prior to paying, or at the time of paying, the carliest of the issue fee or any maintenance fee
due afier the date on which status as a small entity is no longer appropriate. (37 CFR 1.28 (b)) .

1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information
'and belief are believed to be true: and further that these statements were made with the knowledge that willful false statements
and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States
Code, and that such wiliful false statements may jeopardize the validity of the application, any patent issuing thereon, or
any patent to which this verified statement is directed.

Paul V. Darbee : Richard E. Ellis-

N?. E OF INVENTOR NAME OF INVENTOR NAME OF INVENTOR
; N/ ' '

/~/l ‘./l / [-( /L—A\ /4// /?

AT § e . .
! Signature of Inventor / Siffiature of Inventor Signature of Inventor
£ :
P

s - 2)slex |

Date Ddre /

Date.

Form PTO-FB-A410 (8—83)
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UNITED STATES-GEPARTMENT OF COMMERCE
Patent and Trademark Office 4

Address: Box ISSUE FEE
COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

{ 'r THOMAS VIGIL & ASSOCIATES —‘
- 836 SOUTH NORTHWEST HWY. - NOTICE OF ALLOWANCE
BARRINGTON, IL &60010. ‘ AND ISSUE FEE DUE
vgmie attached communication from the Examiner : T
This notice Is ssued in view of applicant's communigatlon filed
SERIES CODE/SERIAL NO. | FILNGDATE [ TOTMNMS ] EXAMINER AND GROUP ART UNIT | DATE MAILED
07/127,999 12/02/87 n38 - NGUYEN, V 233 04/30/30
. First Named . .
o oj Meleant BARBEE, PAUL V. _
© OTITLE OF
INVENTIONIVERSAL REMOTE CONTROL DEVICE
| arrvspockeTno. | cmss-suac&l | BaTcHNO. | aPPN.TYPE | smALLENTTY | FEEDUE | DATE DUE
2 §7290 364-900.000 F0é& UTILITY NO 620,00 07/730/90

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

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR
APPLICA TION SHALL BE REGARDED AS ABANDONED THIS STATUTORY PERIOD CANNOT BE EXTEND

HOW TO RESPOND TO THIS NOTICE: '

“1. Review the SMALL ENTITY Status shown above. .
If thé SMALL ENTITY i is shown as YES, verify your It the SMALL ENTITY is shown as NO:

current SMALL ENTITY status: 4 A. Pay FEE DUE shown above, or
A. If the Status is changed, pay twice the amount of the| B- File verified statement of Small Entity Status before, or with,
FEE DUE shown above and notify the Patent and payment of 1/2 the FEE DUE shown above.

Trademark Office of the change in status, or
B. If the Status i is the same, pay the FEE DUE shown
above.
Il. Part B of this notice should be completed and returned to the Patent and Trademark Office (PTO) with your ISSUE FEE.
Even if the ISSUE FEE has already been paid by a charge to deposit account, Part B should be completed and returned.
I you are charging the ISSUE FEE to your deposn account, Part C of this notice should also be completed and returned.

lll. All communications regarding this application must give series code (or filing date), serial number and batch number
Please durect all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Patents lssggg on appllcallons filed on or after Dec. 12, 1980 may require payment of
maintenance\fees.

PTON A8 IREV 12.881MA Plaranna is aanrinet PATENT AND TRADEMARK OFFICE COPY

Universal Remote Control Exhibit: 1055 Page 000032




fy‘\-\ UNITED STATL YARTMENT OF COMMERCE

T P @ ;.| Patentand Trade.....k Office
) i% j Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Orares of Washington, D.C. 20231

SERIAL NUMBER | FILING DATE | FIRST NAMED APPLICANT [ATTORNEY DOCKET NO.
07/127,999 12/02/87 DARBEE P 87290
- . A EXAMINER
THOMAS VIGIL & ASSOCIATES
836 SODUTH NORTHWEST HWY. ARTSHIYEN, IV pAPER NUMBER -
BARRINGTON, IL 60010
]
DATE MAILED: 293 /ﬁ
04/30/90

NOTICE OF ALLOWABILITY

PART |, "
1. This communication is responsive to ﬁ@ﬁ%ﬁ@‘m 4/ /& / 70. .
2. All the claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED In this application. If not Included

herewith (or previously mailed), a Notice Of Allowance ‘And Issue Fee Due or other appropriate communication wili be sent In due
course.
S.XThe llowed claims are 2~ zé’x 32=41 , 47‘4?
" 4. O The drawings filed on are p
5. [0 Acknowledgment Is made of the claim for priority under 35 U.S.C. 119. The certified copy has [] been received. [] not been
received. [] been filed in parent applicatlon Serlal No. filed on .
6. Note the hed 'S Ar
7. X Note the attached Examiner Interview Summary Record, PTOL-413.
B.K Note the hed E 's § of Reasons for Allowance.
9. O Note the attached NOTICE OF REFERENCES CITED, PTO-892.
10.ﬂ Note the attached INFORMATION DISCLOSURE CITATION, PTO-1449.

PART Il :

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below s set to EXPIRE THREE MONTHS
FROM THE “DATE MAILED" indicated on this form. Failure to timely comply will result in the ABANDONMENT of this application.
Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

1. [J Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that the oath
or declaration is deficient. A SUBSTITUTE OATH 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.ﬂ Drawing informalities are Indicated on the NOTICE RE PATENT DRAWINGS, PTO-848, attached hereto or to Paper No.
i_. CORRECTION IS REQUIRED. -

b. [J The proposed drawing correction filed on has been approved by the examiner. CORRECTION IS
REQUIRED. :

c. D' Approved drawing corrections are described by the examiner in the attached EXAMINER'S AMENDMENT. CORRECTION IS
REQUIRED.

d. NFormal drawings are now REQUIRED.

Any response 1o this letter should include in the upper right hand corner, the following information trom the NOTICE OF ALLOWANCE
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, DATE OF THE NOTICE OF ALLOWANCE, AND SERIAL NUMBER.

Attachments:

)K Examiner's Amendment — Notice of Informal Application, PTO-152
X Examiner Interview Summary Record, PTOL-413 — Notice re Patent Drawings, PTO-948
X Reasons for Allowance — Listing of Bonded Draftsmen
— Notice of References Cited, PTO-892 — Other

Intormation Disclosure Citation, PTO-1449

PTOL-37 (REV. 2-85) USCOMM-DC 85-3744
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Serial No., 127,999 -2-,._/_£)

Art Unit 253

Examiner's Amendments
An Examiner's Amendment to the record appears below.
Should the changes and/or additions be unacceptable to
applicant, an amendment may be filed as provided by 37
CFR '1.312. To ensure consideration of such an amend-
ment, it MUST be submitted no later than the payment of
the Issue Fee.

In the specification, page 2, the phrase "for
enabling code data" has been changed to "for enabling
new code data". 6/////// ///

In claims 5{/; , 47 and 48, 1iné 8, the phrase "for
enabling code data" has been changed to "for enabling
new code date".

In claim 32A)l£%e 12, "for enabling code data" has
been changed to "for enabling new code data".

In the abstract, lines 2-6 (and the previous
substitution therefor) have been canceled and the
following substitution:

The universal remote control system comprises data
processor, input device including a keyboard and a
keyboard circuit connected to the data processor, signal
output device including circuitry for generating
infrared light codes connected to the data processor, a.
memory including a baﬁtery backed, non-volatile RAM only
and no ROM for storing (a) a set of instructions and (b)
a library of code data for enabling the infrared light
generating circuitry to generate specific infrared
codes, the RAM being coupled to the data processor, and
a data coupling device including terminals coupled to
the cbu for enabling new code data to be supplied from

outside the system to, or retrieved from, the RAM

through the terminals and the cpu.
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Serial No. 127,99 -3-

Art Unit 253

Authorization for this Examiner's Amendment was
given in a telephone interview with Mr. Thomas Vigil on
4/20/90. ‘

Any inquiry concerning this communication or
earlier communications from the examiner should be
directed to Viet Nguyen whose telephone number is (703)

557-8842.

Any inquiry of a general nature, or relating to the
status of this application, should be directed to the
Group receptionist whose telephone number is (703)

557-3311.

vil

Nguyen/3jm
4/23/90
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PATENT
SN 07/127,999

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

PAUL W. DARBEE ET AL _Response Under

For: UNIVERSAL REMOTE CONTROL
DEVICE Examining Group 253 -
Examiner:
V. Nguyen

Serial No. 07/127,999

NN RPN NN
"E
]

Filed: December 2, 1987

L _REJECTION
UNDER_RULE 116

TO:
Honorable Commissioner of -
Patents and Trademarks
Box AF-
Washington, D.C. 20231

. /
Dear Sir:

In response to the Examiner’s Actioh mailed on January 11,
1990, applicant respectfully requests that the application be
amended as follows:

IN THE SPECIFICATION:

Pagé‘z, lines 27-32, delete in ‘their entirety (including the

previous amendment thereof) and insert in- place thereof the

following:

--According to the invention there is provided a universal i[P/
remote control system having input means for inputting commands, 4ﬁu/¢
signal output means for supplying infrared signals to a controlled Ok;‘
device, a central processing unit (CPU) coupled to the input means
and to the signal output means, a single non-volatile, read-write
RAM (such as a battefy—backed RAM) coupled to the central
processing unit and data coupling means including terminal means

. new
coupled to the CPU for enabling code data to be supplied from

A

CERTIFICATE OF MAILING
| hereby certify thet this correspondence I8 being deposited
with the United States Postal Service as first-class mail in an enve-
lope oddressed to: Commissioner of Pstents and Tredemarks,
Washington, DC 20231 on

oun L1200 T fp P s
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2
outside the system to, or retrieved from the ‘RAM through'the

terminal means and the CPU.--

IN THE CLAIMS K_ /’ / /

Cancel claims 27-31, and 46 without prejudice to
applicant’s filing those claims in a divisional/continuation
application and amend claims 5, 10, 22, 32, 36, 40, 47, 48, and 49

in the manner set forth below: : s

&S

l/K (Twice Amended) 1In a universal remote control system

having input means for 1nputt1ng commands, signal output means for

supplying (a] an infrared signal to a controlled device and a

v
aluls

central processing unit (CPU) coupled to said input means and to
said signal output means, the improvement residing in said system
comprising no ROM, a single non-volatile, read-write RAM coupled to-
said central processing unit and data coupling means ipg;gging
terminal means coupled to [said RAM] the CPU for enablingzgzde data
to be [into] supplied from outside the system to, or retrieved
from, said RAM g;gg_gg};_g_a;g_emml_mﬂns_ami_m-e CEY.

Claim 7, line 2, change "jncudes" to --includes--. e

v
¥

-,

b'}d. (Amended) A microprocessor system for use in a universal
remote control device having command inputs and infrared code

outputs, said system comprising a central processing unit (CPU), a

"single non-volatile, read-write random access memory (RAM) coupled

to said CPU, no read only memory (ROM), first and second couplihg

means for [connecting] goupling said system to the command inputs

and to the code outputs, respectively, and data coupling means
including terminal means coupled to said [RAM] CEU for enablingknewo .
;ode data to be [input into] supplied from outside the system to,

or retrieved from, said RAM me.xmnum

CPU.

Claim 22/ line 2, change "data coupling" to --terminal--.

Ce-

3?3/2( (Twice aAmended) A universal remote control 'system e

«
compr151ng data processing means, input means including a keyboard
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3
and keyboard circuit means coupled to said data processing means,

signal output means including means for generating infrared light

[generating means] codes coupled to said data processing means,

memory means including a battery backed, non-volatile, read-write

'RAM coupled to said data processing [unit] means for storing (a) a

set of instructions and (b) a library of code data for enabling

said infrared light generating means to generate specific infrared

codes, said RAM being coupled to said data processing means, and’

data coupling means inglgﬁ;ng_;g;miggi_mggng coupled to said [RaM]

. new
CPU for enablingAcode data to be [input into] supplied from outside i

the system to, or retrieved from, said RAM through said terminal

Claim 36( line 2, after "circuit" insert --means--.

Claim 40, line 2, change "data coupling" to --terminal--.

N\
W

36?4. (Amended) 1In a universal remote control system having

for supplying an infrared signal to a control device and a central
processing unit (CPU) coupled to said input means and to said,
signal output means, the improvement residing in said system

comprising a single, non-volatile, read-write RAM [connected].

coupled to said central processing unit and data coupling means -

" input means for inputting commands, infrared signal output means P

including terminal means coupled to [said RAM] the CPU for enabling%nevul

code data to be [input into] supplied from outside the system to,
or retrieved from said RAM though said terminal means and said CPU.

’51 76 (Amended) A microprocessor system for use in a universal
)

remote control device having command inputs and infrared code e

outputs and comprising a central processing unit (CPU), a Sﬁ%gle,
non-volatile, read-write random access memory (RAM) gggplgg_;g;ggig
CPU, first and second coupling means for connecting said system to

the command inputs and to the code outputs, respectively, and data

coupling means j i t i e coupled to said [RAM] CPU
new v
for enainnquata to be [input into] supplied from outside the
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system to, or retrieved from, said RAM through said termipal means
and said CPU. '

cai
ﬂ y{ (Amended) ‘A universal remote control system comprising

data processing means, input means including a Kkeyboard and

keyboard circuit means coupled to said data processing means,

signal output means including mé_a_n_s__ﬁgug_r_m;iﬂg infrared 'l‘ight

[generating means] codes coupled to said data processing means, and-

memory means including a t cke on- ile ead-~ e

RAM ohly and no ROM [coupled to said data processing means] for.

storing (a) a set of instructions and (b) a library of code data.

for enabling said infrared light generating means to denerate

specific infrared codes, gaid RAM being coupled to said data
processing means, and data coupling means including terminal means -

: new
coupled to said [RAM] CPU for enablingAcode data to be [input into]

supplied from outside the system to, or retrieved from, said RAM

t id termi and - .

li

v/
il

IN THE ABSTRACT:
Please cancel lines 2-6 (and the previous substitution

therefor) and substitute in place thereof the following:

=3

:coupling

ﬁ}‘h_e universal remote control system comprises data

. e A/
proces%q:wans, input -meane~ including a keyboard andA keyboard
oCess0Y .
circuit .mears connected to the data-&eesm’mg:neags, signal output

. s,

Ve L Clyeud: . .
means- including meane fOr generating infrared light codes connected
0BT .
to the data geeemg—nm, Amemory noens including a battery

backed, non-volatile RAM only and no ROM for storing (a) a set of

instructions and (b) a library. of code data for enabling the
: . arw { I s .
infrared 1light generating -meems to generate specific infrared

e ssoY a/
codes, the RAM being coupled to the data pﬁ&eww, and data

A N " 2 W
St Acogpled‘to, the CPU for enabling Acode data to be

supplied from outside the system to, o(:'\jretrieved from, the RAM

through the terminalsmesss-and the CPU.
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5
REMARKS

The Examiner’s requirement for restriction had been discussed
with the Examiner over the telephone and to expedite the
prosecution of the subject application, applicant’s attorney had
agreed to the cancellation of the method claims without prejudice
to their being pursued in a divisional application.

On page 2 of the Examiner’s Action, reference is made to an
Interview Summary Record. However, perhaps inadvertently, such
Interview Summary Record copy was not enclosed with the Examiner’s
Action. Applicant requests that a copy of this Interview Summary
Record be forwarded to applicant for his file. ‘

The agreement of’applicant to cancel claims 1-4 and 27-31
without prejudice to pursuing those claims in a divisional
applica;ion, in order to expedite the prosecution of the subject
application, may have been set forth in the Interview Summary
record. However, since applicant has not yet received a copy of
this Interview Summary record, applicant is specifically canceling
claims 1-4 and 27-31 in this Amendment B without prejudice €o
pursuing those claims in a divisional application.

The Examiner has raised a number of objections to the 1anguagé
used in the claims and applicant first of all thanks the Examiner
for his thorough analysis of the language used in the claims and
his comments on same which are very well taken.

The Examiner had noted that the data coupling means is not
coupled directly to the RAM, but is coupled to the CPU which is
utilized in supplying code data from outside the system to the RAM
or for retrieving data from the RAM. The Examiner is quite correct
on this point.

However, applicant points out that the term "coupling", as
applicant’s attorney understands this term to be utilized in the
lexicography of words for use in patent claims, includes directly

or "indirectly through other circuit components". In
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6
contradistinction, use of the term "connecting", as opposed to
"coupling”, excludes connecting or coupling through other elements
and would mean a direct connection between the circuit elements
referred to.

Nonetheless, to clarify the language in the claims, applicant
has amended the independent claims to call for data coupling means
inciuding terminal means coupled to the CPU, instead of to the RAM,
to make clear what structure applicant is claiming.

The Examiner had also objected to the term "non-volatile"
since in the computer art, the term "random access memory" or
simply RAM, usually indicates a memory whose stored data is lost
when power is turned off and that the term "non-volatile RAM"
indicates that data is not lost if power is turned off.

While the Examiner’s concern about this possible inconsistency
is understood, the point is that applicﬁnt's RAM does pnot lose its
data and that’s why it is referred to as a "non-volatile RAM". It
should be clear that by using a non-volatile RAM applicant does not
need a ROM, such as a non-volatile ROM.

In a sense, one could consider a non-volatile RAM as somewhat
equivalent to an "electrically erasable or electrically alterable
programmable read only memory", e.g., an EAPROM or an EEPROM, at
least with respect to some of their respective functions.

Further, while it is true that SRAM’s and DRAM’s currently
used in many products are volatile, there is nothing to prevent a
meﬁory, that can be both written to and read from, from retaining
data without applied power. For example, magnetic and optical
media commonly have this property as do EEPROM’s (noted above),
magnetic cores, and, as used in the remote control system of the
present invention, a battery-backed RAM. Also, such a non-
volatile, read-write RAM could be realized by an OTP (one-time-
progranmable) chip.

As disclosed in the application, applicant’s RAM is "non-
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7
volatile" by providing a battery for establishing a "battery-bécked
RAM" .

From the foregoing remarks it will be understood that
applicant considers the term "non-volatile, read-write RAM" to be
an appropriate term and one which is not an inconsistent statement
or a non-existent component since such component is realized by a
battery backed RAM. As noted above, such componenf might also be
realized by an EAPRON or an EEPRON. However, a battery backed RAM
is a much simpler and less expensive way to realize the structure
defined in the claims as "a non-volatile, read-write RAM".

Since applicant finds the term "non-volatile, read-write RAM"
to be a correct and apt term, applicant has not amended this term
in the claims. However, in amending claims 32 and 49, applicant
specifically refers therein to a "battery backed, non-volatile,
read-write RAM".

The Examiner has made reference to the fact that applicant in
a preferred embodiment uses a latch 58 in coupling data received at
the terminal means and passed through the CPU to the RAM. Again,
applicant points out that the term "coupling", as this word is
used, is a term of art in patent claims which includes a connection
from one component through other components to a second component
such that stating that the CPU is "coupled" to the RAM includes a
direct connection to the RAM or an indirect connection to the RAM
through a latch!

The embodiment shown in FIG. 9A which shows the CPU 56
connected to a latch 58 which in turn is connected to a RAM 54 is
only one preferred embodiment and it should be understood that the
RAM can be connected directly to the CPU instead of through a
latch. Accordingly, there is no need to include reference to a
latch in the independent claims.

In any event, it will be clear from the amendments being made

to the independent claims that such claims call for a non-volatile
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8
RAM that is coupled to the central processing unit and that the
data coupling means include terminal means coupled to the CPU for
enabling code data to be supplied from outside the system to, or
retrieved from, the RAM through the terminal means and the CPU.

By the present amendments to the claims, applicant is not only
correcting and clarifying the language in the claims to properly
define the subject matter claimed, such as the fact that the output
signals are infrared signals, but also to emphasize the novel,
important and inventive features of applicant’s claimed system.

'Applicant has compared the amendments being made to the claims
with the specification and drawings and finds there is antecedent
basis in the application for the amendments and no new matter is
being added by these amendments.

As previously pointed out in Amendment A, the important
features of applicant’s universal remote control system are the
elimination of the need for a ROM, the use of a non-volatile, read-
write RAM, such as a battery-backed RAM, and the provision of data
coupling means including terminal means coupled to the CPU for
enabling code data to be supplied from outside the system to, or
retrieved from, the RAM through the terminal means and the CPU
whereby the system can be easily updated with new codes simply by
connecting a separate computer or processor to the terminal means
(serial ports) and without requiring the user to go‘through a learn
‘code routine and for outputting infrared code signals!

These are important features of applicant’s claimed universal
remote control system which are not suggested or taught by the
references cited. In particular, it is to be noted that the prior

art universal remote control systems focus on systems that are
P

constructed agg arranged to learn IR codes and then store such
codes in a memﬁry such as a RAM. Such prior systems provide a ROM
for storing the instructions whereby the system can be operated to

learn IR codes.
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Applicant, on the other hand, teaches in a different direction
by teaching that one does not need to have a ROM with instructions
therein that enable the CPU of the universal remote control system
to learn codes and then store code data for generating those codes
in a RAM.

Instead, applicant provides data coupling means including
terminal means whereby the unit can be connected to a source,
outside of the system, having code data for generating infrared
codes which is then supplied to the terminal means and through the
CPU to a non-volatile, read-write (battery-backed) RAM which stores
the code data which can be retrieved from the RAM by the CPU for
operating various types of remotely controlled deviées. This
universal remote control system énd the features thereof Just
described above provide an advance over the prior art since it is
simpler to operate than the prior "art universal remote control
devices, one does not have to manipulate the universal remote
control device to learn IR codes, and the system can be easily
updated with new code data for generating IR codes for operating
new remotely controlled apparatus that come on the market simply by
connecting the terminal means (which can be realized by serial
ports) to a source of new IR code data.

The Examiner’s objection to the specification uﬁder 35 USC §
112, 1st paragraph, is respectfully traversed.

In support of this traverse, it is noted that the claims have
been amended to be consistent with the specification and drawings
whereby the specificétion and drawings provide an enabling
disclosure for the claims.

The Examiner’s rejection of claims 5, 10, 32 and 47-49 under
35 USC § 112, 1st paragraph, for being indefinite for not being
supported by an enabling disclosure is respectfully traversed.

In support of this traverse, applicant points out that the

claims have been amended to bg consistent with the specification
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10
and drawings whereby the disclosure therein is enabliné for the
claims as now amended to define therein now even more clearly
applicant’s remote control system.

The Examiner’s rejection of claims 5-26 and 32-49 under 35 USC
§ 112, 2nd paragraph, for being indefinite for failing to
particularly point out and distinctly claim the subject matter
which applicant regards as the invention, as this rejection may be
attempted to be applied to the amended claims, is traversed.

In support of this traverse, applicant has already explained
above the appropriateness and aptness of the term "non-volatile,
read-write RAM".

Further, applicant has amended the claims to call for the data
coupling ﬁeans as including terminal means that are coupled to the
CPU instead of "data coupling means coupled to the RAM" to make it
clear that what is referred to here is the provision of terminal
means (which can be in the form of serial ports) whereby IR code
data can be easily and simply installed into the RAM through the
terminal means and the CPU at any time.

Further in support of this traverse, the claims have been
amended to clearly state that the RAM is coupled to the data
processing means, it being understood that the term "coupling"
includes a direct connection or a connection through other circuit
elements, such as a latch.

Further in support of this traverse, applicants have corrected

the minor errors, including misspellings, in the amended clainms.
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Also, applicant has noted the inconsistency in claims 32 and
49 with respect to the language stating that infrared codes are
coupled to the data coupling means and applicant has amended this
language to make it .clear what 'is being claimed and what is
connected to what. '

The Examiner’s rejection of claims 5-26 and 32-49 under 35 USC
§ 103 for being unpatentable over Evans et al U.S. Patent No.
4,825,200, as this rejection may be attempted to be applied to the
amended claims, is respectfully traversed.

First of all, in support of this traverse, applicant repeats,
iterates and incorporates herein by reference, the remarks set
forth in Amendment A regarding the non-pertinency of the Evans et
al patent.

In this respect, applicant first of all points out that the
Evans et al U.S. Patent No. 4,825,200 issued on April 25, 1989 on
Application Serial No. 66,853 filed on June 25, 1987. Applicants
had constructed or reduced to practice the universal remote control
device disclosed and claimed in the subject application prior to
June 25, 1987 and can swear behind this patent if it is further
applied by the Examiner, to remove it as a reference citeable
against the claims of the subject application. If the Examiner
would like applicant to submit such a declaration, applicant will
be happy to do so.

In any event, Evans et. al. teaches a reconfigurable remote
control transmitter which includes a learn mode and a run mode. 1In
this respect, it is similar to the remote control systems disclosed
in the Ehlers, Sogame and Imoto patents referred to in Amendment A.

since Evans et al teaches a learning remote control
transmitter wh%ph 1earn§ a code sequence one at a time, it does not
teach or suggest the prpvisiog of dataAcoupling means including
terﬁinal means (such as serial ports) coupled to a CPU for enabling

new code data to be supplied from outside the system to, or
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retrieved from, the RAM through the CPU and the terminal means, as
defined now even more clearly in the amended claims.

Clearly, Evans, et. al. does not disclose or suggest the data
coupling means including terminal means coupled to the CPU for the
purpose defined in the claims.

Moreover, there is no incentive, direction, motivation or
suggestion in Evans et al to modify Evans et al to come up with
applicant’s claimed universal remote control system having no ROM,
the non-volatile, read-write RAM and the data coupling means
including the terminal means coupled to the CPU for enabling code
data to be supplied from outside the system to the RAM through the
terminal means and the CPU. Accordingly, the Examiner’s rejection
is improper and should be withdrawn. See EX parte Chicadgo Rawhide,
226 USPQ 438, where an Examiner attempted to sustain a Section 103
rejection on the basis of the teachings of one prior patent. 1In
this decision, the Board stated:

"The mere fact that a worker in the art could rearrange

the parts of the reference device to meet the terms of

the claims on appeal is not by itself sufficient to

support a finding of obviousness. The prior art must

provide a motivation or reason for the worker in the art,
without the benefit of the appellant’s specification, to

make the necessary changes in the reference device. The

Examiner has not presented any evidence to support the

conclusion that a worker in this art would have had any

motivation to make the necessary changes in the Baney
device to render the here claimed device unpatentable."

It should be clear from the foregoing analysis that the
Examiner’s contention that applicant’s "data coupling means" is
equivaient to the latch 322 of Evans et al is clearly incorrect,
particularly since, as now defined even more clearly in the amended
claims, the alleged data coupling means of Evans et al does not
include terminal means coupled to the CPU for enabling code data to
be supplied from outside the system to, or retrieved from, the RAM.

While some of the claimed features such as "wake up switch

means" or "write protect circuit means" may be found in the prior

art, such as, perhaps, in Evans et. al., the combination defined in
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each of applicant’s claims directed to these circuit components in
combination with the circuit elements defined in the base claim
from which each dependent claim depends, e.g., base claim 5, is not
disclosed or suggested by any of the references cited and
particularly not the Evans et al patent.

The Examiner’s rejection of claims 5, 10, 32 and 47-49 under
35 USC § 103 for being unpatentable over Imoto U.S. Patent No.
4,771,283 as this rejection may be attempted to be applied to the
amended claims, is respectfully traversed.

In support of this traverse, it is first of all pointed out
that the Examiner is incorrect in stating that element 10la of
Imoto is an output means. To the contrary, it is an input means to
a common remote control device which is coupled by cables to remote
devices to be controlled.

Note that Imoto’s common remote control device does not have
means for outputting infrared code signals. To provide Imote with
infrared signal output means is incomprehensible and would defeat
thé teachings of Imoto.

What Imoto teaches is taking a remote control code transmitter
102 (which, it is to be noted, is the elemeﬂt in Imoto that is
andicyous to applicant’s universal remote control device), and
aiming it at Imoto’s so-called common remote control device 101 and
particularly to the input means 10la thereof.

Then, Imoto teaches collecting the operating signal codes from
the various remote control transmitters 102 by inputting the code
data therefrom via infrared code signals to the infrared receiving
diode 11 at the input 10la, deciphering those code signals, storing
them in a RAM and then, upon operation of keys 101b-d supplying
outputs via one of several cables 103 from outputs 101f of the
common rembte control device to the devices to be controlled.

If the Examiner is contending that applicant’s universal

remote control device claimed in the previously presented claims
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reads on the Imoto common remote control device, this is incorrect
since, while Imoto teaches infrared code input means and cable
output means he does not teach data coupling means (now defined in
the amended claim as including terminal means) coupled to the CPU
for enabling code data to be supplied from outside the system to
the RAM through (terminal means and) the CPU. Clearly, the Imoto
device cannot be construed to include this construction of a
universal remote control device as defiﬁed now even more clearly in
the amended claims. |

Again, this rejection by the Examiner is also improper on the
basis of the legal reasoning and rational set forth in the case of
Ex parte Chicago Rawhide, Supra., since there is no motivation,
direction, incentive or suggestion in Imoto to modify same to come
up with applicant’s universal remote control device as defined now
even more clearly in the amended claims.

A brief summary of applicant’s analysis of the other
references cited is set forth below:

Morishita, Toyko Shibaura, U.S. Patent No. 4,517,564.

conventional (dumb) remote control, but with feed-back

confirmation signal that command was received. No CPU or

memory. Irrelevant.

Yamamoto, Fuji Electric, U.S. Patent No. 4,794,371.

Time-division-multiplexing circuit. No CPU or memory.

Irrelevant.

Amano, Sony, U.S. Patent No. 4,807,052,

A controlled device that responds not only to codes form

its own native remote controller, but that can recognize

codes from a foreign remote and respond to them as if

they were native. Irrelevant.

Rumbolt, NAP, U.S. Patent No. 4,841,368,

Incorporates a universal remote into a controlled device

so that when commands are sent to the controlled device,
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they can also be translated into commands to control

associated equipment. Irrelevant.

stacy, Zenith, U.S. Patent No. 4,855,746.

Discloses movable covers on a remote control that also

activate switches. Irrelevant.

Smith, NAP, U.S. Patent No. 4,856,081.

Teaches an algorithm for compressing learned codes in a

learning remote. As with all other learners so far,

codes are learned one at a time and there is no serial
port.

Mengel, GE, U.S. Patent No. 4,860, 380.

Standby memory for a TV tuner. Irrelevant.

Keenan, Thomson, U.S. Patent No. 4,866,434.

Another algorithm for compressing codes, either for a

learning or preprogrammed remote.

Further, if the Examiner attempted to reject the claims on the
basis of the teaching of Evans, et. al., in view of Imoto (or in
view of, or combined with any of the references cited) under 35 USC
§ such rejection would be improper since again there is no
motivation, direction, incentive or suggestion in any one of the
references that the teachings thereof can be, or should be,
combined with the teachings of any of the other references to some
how come up with applicant’s claimed universal remote control
system. Here, the Eiaminer's attention is directed to the recent
decisions by the CAFC to wit, In re Laskowski, 10 USPQ 2d, 1397,
where the Court stated that:

n"The prior art dose not suggest Laskowski’s modification

of the Hoffman band saw wheel, or provide any reason or
motivation to make that modification."

and, In_re Neﬂéll, 13 USPQ 2d, 1248, where the Court stated that:

n, .., there is no teaching or suggestion in the prior art

that the best drive of Weiss should be applied to the capstan

of an ANSI type of tape cartridge in the manner done by

Newell, in order to achieve the significant advantageous
property obtained by Newell."
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The amendments to the claims presented herein were not
presented earlier because it was believed that the amendments
previously made and the strong and that the cogent arguments
previously presented clearly established that the claims as
previously amended patentably distinguished the claimed universal
remote control system over the teachings of the prior art.

The present amendments to the claims set forth herein are
necessary to define now even more clearly applicant’s claimed
universal remote control system over the prior art references cited
and to provide applicants with adequate claim coverage to which
they are entitled over their universal remote control system.

In summary, applicant submits that upon reconsideration of the
amended ciaims, in conjunction with the above remarks, it will be
clear that the amended claims are clear of the art, that the claims
patentably distinguish the subject matter defined herein over the
teachings of the prior art, and that the application is otherwise
in condition for allowance. An early and favorable action to that
end is requested.

Respectfully submitted,

s L P

THOMAS VIGIL
Reg. No. 24,542

Dated:
April 12, 1990.

836 S. Northwest Highway
Barrington, Illinois 60010
(708) 382-6500
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May 11 , 19 90 , for responding to the outstanding Examiner’s Action mailed on
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O Enclosed is a Continuation Application.
O Enclosed is a Continuation-In-Part Application.
"0 Enclosed is a Notice of Appeal.
O Enclosed is an Appeal Brief. ‘
(X A Small Entity Declaration form has been previously filed in this application.
" X Please charge any additional fees or credit any overpayments to Deposit Account No., 22-0355.
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"UNITED STATES DEPARTMENT OF COMMERCE

Patent and Trademark Office
+ %0» f’ Address: COMMISSIONER OF PATENTS AND TRADEMARKS
) #rares ot Washington, D.C. 20231

'mmmi ] DAREEEFIRST NAMED APPLICANT P [ aopaney pocker no. |

HOMAS VIGIL & ASSOCIATES |
836 SOUTH NORTHWEST HWY. S NGUYEN»V
EARRINGTONy IL 60010 ’

EXAMINER.

ART UNIT | _PAPER NUMBE]

253 :
L ) | Aﬁ '

DATE MAILED:

Below is a communication from the EXAMINER in charge of this spplication 04/06/90

COMMISSIONER OF PATENTS AND TRADEMARKS

ADVISORY ACTION

MTHE PERIOD FOR RESPONSE:

O s ded to run from the date of the Final Rejection
[g/contlnues to run im_i_ from the date of the Final Rejection

O expires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later. In no
event however, will the statutory period tor response expire later than six months from the date of the final rejection.

Any extension of time must be obtained by filing a petition under 37 CFR 1.136(a), the proposed response and the appropriate
fee. The date on which the response, the petition, and the fee have been filed is the date of the response and also the date for the
purposes of determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR
1.17 will be calculated from the date that the shortened statutory period for response expires as set forth above.

(m] Appeilant’s Brief is due in accordance with 37 CFR 1.192(a).

Applicant’s response to the final rejection, filed .3 /_Z 2.0 has been considered with the following affect, but it is not deemed to
place the application in condition for allowance:

1. The proposed amendments to the claim and/or specification will not be entered and the final rejection stands because:

a. 3 There is no convincing showing under 37 CFR 1.116(b} why the proposed amendment is necessary and was not earlier
presented.

They raise new issues that would require further consideration and/or search. (See Note).
¢. O They raise the issue of new matter. (See Note).

.0 They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal.

e. O They present additional claims without cancelling a ((:orrespondmg number of finally rejected claims.

T claim ,LS‘, Ao matter of ' means M%im»emrwﬁcc/

2.0 Newly proposed or amended claims ____________ would be allowed if submitted in a separately filed amendment cancelling the
non-allowable claims. .

3. ﬁpgn the filing of an appeal, the proposed amendment O will be [Eﬁn not be, entered and the status of the claims in this
application would be as follows:

Allowed claims: Nﬂ?‘/

Claims obji to:
Claims rej; d: S5-RE M 32—L9
However;
a. OO The rejectionof claims ________ on references is deemed to be overcome by applicant’s response.
b. [J The rejectionof claims __________ on non-reference grounds only is deemed to be overcome by applicant's response.

4.0 the affidavit, exhibit or request for reconsideration has been considered but does not overcome the rejection.

5. D The affidavit or exhibit will not be considered because applicant has not shown good and sufficient reasons why it was not earlier
presented.

O e proposed drawing correction O nas O has not been approved by the examiner.
>
@ Omer Concrleradion

s oenrih Wl Dlels

WILLIAM D. LARKINS
EXAMINER
GROUP ART UNIT 253
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BOX

PATENT
SN 07/127,999
Atty Docket 87290

In re Application of:

PAUL V. DARBEE ET AL Response Undex

SZ CFR.§ 1,118

For: UNIVERSAL REMOTE CONTROL Expedite .S
DEVICE Examining Group 253 // Cﬁ
Serial No. 07/127,999 -Examiner: . (97’77 Z
V. Nguxen .
Filed: December 2, 1987
AMENDME B JEC N
UNDER RULE 116
TO:
Honorable Commissioner of RECElVED ’
Patents and Trademarks o ’
Box AF MAx 21 1990 .
Washington, D.C. 20231 . ’
Dear Sir: ‘ GHOUP 250

In response to the Examiner's Action mailed on January 11,
1990, applicant respectfully requests that the application be
amended as follows:

IN THE SPECIFICATION:

Page 2, lines 27-32, delete in their entirety (including the
previous amendment thereof) and insert in place vthereof the
following:

~-According to the invention there is provided a universal
remote control system having input means for inputting commands,
signal output means for supplying infrared signals to a controlled
device, a central processing unit (CPU) coupled to the input means
and to the signal output means, a single non-volatile, read-write
RAM (such as a battéry—backed RAM) coupled to the central

processing unit and data coupling means including terminal means

CERTIFICATE OF MAILING

1 hereby certify thet this correspondence is being deposited
mmwmmmuﬂmmmuzmm
lope oddressed to: Commissionor of Pstents snd Trademarks,
Washington, DC 20231 on

bee 3Ly 150 R A Y
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2

coupled to the CPU for enabling code data to bé supplied from
outside the system to, or retrieved from the RAM thréugh the
terminal means and the CPU.--~
IN THE CLAIMS

Cancel claims 1-4, 27-31 and 46 without prejudice to
applicant's filing those claims in a divisional application and
amend claims 5, 10, 22, 32, 36, 40, 45, 47, 48, and 49 in thé

manner set forth below:

v

5. (Twice Amended) In a universal remote control system .~

/
-

having input means for inputting commands, signal output means for
supplying a signal to a controlled device and a central processing
unit (CPU) coupled to said input means and to said signal output
means, the improvement residing in said system comprising no ROM,
a single non-volatile, read-write RAM coupled to said central
processing unit and data coupling means including terminal means

coupled to [said RAM] the CPU for enabling code data to be [into]

supplied from outside the system to, or retrieved from, said RAM
through said terminal means and the CPU.

Claim 7, line 2, change "incudes" to —-includesf;.

10. (Amended) A microprocessor system for use in a universal -~
remote control device having command inputs and cdode outputs, said
system comprising a central processing unit (CPU), a single non-
volatile, read-write random access memory (RAM) coupled to_said
CPU, no read only memory .(ROM), first and second coupling means for
[connecting] coupling said system to the command inputs and to the
code outputs, respectively, and data coupling means including

terminal means coupled to said [RAM] CPU for enabling code data to

be [input into] supplied from outside the system to, or retrieved
from, said RAM through said terminal means and said CPU.

Claim 22, line 2, change "data coupling" to --terminal--. o

F

32. (Twice Amended) A universal remote control system

comprising data processing means, input means including a keyboard
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3
and keyboard circuit means coupled to said data processing means,
signal output means including means for generating infrared light

[generating means] codes coupled to said data processing means,

memory means including a non-volatile read-write RAM coupled to

said data processing ([unit] means for storing (a) a set of

instructions and (b) a library of code data for enabling said
infrared light generating means to generate specific infrared
codes, said RAM being cougled to said data processing means, and
data coupling means including terminal means coupled ﬁo said [RAM)
CPU for enabling code data to be [ihput into] ggpg;igg_;;gm_gg;gigg
the system to, or retrieved from, said RAM through said terminal
means and said CPU.

. Claim 36, line 2, after "circuit" insert --means--.

Claim 40, line 2, change "data cdupling" to --terminal--.

45. (Amended) An apparatué for loading a RAM in a ROM-less ff
microprocessor system used in a universal remote control system
'compfising a central:processiné unit having I/0 terminals, a non-
volatile, read-write RAM, input means, output means, first, second
and third means for cqupiing said central processing unit to said
RAM, to séid input means, and to said output means, respectively,
said apparatus inciuding means including a connector which makes
contact with the I/0 terminalgs for disabling the centrél processing
unit, means associated with said connector for connecting a
separate microprocessor system to said RAM via the I/0 terminals,
means associated with said connector for transferring instructions
and/or data to said RAM, and tmeans associated with said block
connector for re-enabling] the central proceséing unit being. re-

enabled upon removal of said connector to enable the central

processing unit to execute the instructions so transferred.
47. (Amended) 1In a universal remote control system having
input means for inputting commands, signal output means for ¥
. S :

" supplying éhsignal to a control device and a central processing
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unitv(CPU) coupled to said input means and to said signal output
means, the improvement residing in said system comprising a single,
non-volatile, read-write RAM [connected] coupled to said central
processing unit and data coupling means including terminal means
coupled to [said RAM] the CPU for enabling code data to be [input
into] gupplied from outside the system to, or retrieved from said
RAM though said terminal means and said CPU.

48. (Amended) A microprocessor system for use in a universal ﬁ/‘

i
remote control device having command inputs and code outputs and*

A
A

comprising a central processing unit (CPU), a single non-volatile,
read-write random access memory (RAM) coupled to said CPU, first
and second coupling means for connecting said system to the command
'inputs and to the code outputs, respectively, and data coupling
means including terminal means coupled to said [RAM] CPU for
enabling data to be [input into] supplied from outside the system

to, or retrieved from, said RAM through said terminal means and

said CPU.

49. (Amended) A universal remote control system comprising
data processing means, input means including a keyboard and
keyboard circuit means coupled to said data processing means,
éignal output means including means for generating infrared light

[generating means] codes coupled to said data processing means, and

memory means including a non-volatile, read-write RAM only and no
ROM [coupled to said data processing means] for storing (a) a set
of instructions and (b) a library of code data for enabling said
’ing;gred light generating means to generate specific infrared
codes, said_RAM_being Coupled to said data processing means, and
data coupling means including terminal means coupled to said [RAM])
CPU for enabling code data to be [input into] supplied from ou;side
the system to, or retrieved from, said RAM through said_ terminal
means and said CPU.
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IN THE ABSTRACT:

Please cancel lines 2-6 (and the previous substitution
therefor) and substitute in place thereof the following:

--The universal remote control system comprises data
processing means, input means including a keyboard and keyboard
circuit means connected to the data processing meahs, signal output
means including means for generating infrared light codes connected
to the data processing means, memory means including a non-volatile
RAM only and no ROM for storing (a) a set of instructions and (b)
a library of code data for enabling the infrared light generating
means to generate specific infrared codes, the RAM being coupled to
the data processing means, and data coupling means coupled to the
CPU for enabling code data to be supplied from outside the system
to, or retrieved from, the RAM through the terminal means and the
CPU. -~

REMARKS

The Examiner's requirement for restriction had been discussed
with the Examiner over the telephone and to expedite the
prosecution of the subject application, applicant's attorney had
agreed to the cancellation of the method claims without prejudice
to their being pursued in a divisional application.

On page 2 of the Examiner's Action, reference is made to an
Interview Summary Record. However, perhaps inadvertently, such
Interview Summary Record copy was not enclosed with the Examiner's
Action. Applicant requests that a copy of this Interview Summary
Record be forwarded to applicant for his file.

The agreement of applicant to cancel claims 1-4 and 27-31
withouf prejudice to pursuing those claims in a divisional
application, in order to expedite the prosecution of the subject
application, may have been set forth in the Interview Summary
record. However, since applicant has not yet received a copy of

this Interview Summary record, applicant is specifically canceling
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6
claims 1-4 and 27-31 in this Amendment B without prejudice to
pursuing those claims in a divisional application.

The Examiner has raised a number of objections to the language
used in the claims and applicant first of all thanks the Examiner
for his thorough analysis of the language used in the claims and
his comments on same which are very well taken.

The Examiner had noted that the data coupling means is not
coupled directly to the RAM, but is coupled to the CPU which is
utilized in supplying code data from outside the system to the RAM
or for retrieving data from the RAM. The Examiner is quite correct
on this point.

However, applicant points out that the term "coupling”, as
applicant's attorney understands this term to be utilized in the
lexicography of words for use in patent claims, includes directly
or "indirectly through other «circuit components". In
contradistinction, use of the term "connecting", as opposed to
"coupling”, excludes connecting or coupling through other elements
and would mean a direct connection between fhe circuit elements
referred to.

Nonetheless, to clarify the language in the claims, applicant
has amended the independent claims to call for data coupling means
including terminal means coupled to the CPU, instead of to the RAM,
to make clear what structure applicant is claiming.

The Examiner had also objected to the term "non-volatile"
since in the computer art, the term "random access memory" or
simply RAM, usually indicates a memory whose stored data is lost
when power is turned off and that the term "non-volatile RAM"
indicates that data is not lost if power is turned off.

While the Examiner's concern about this possible inconsistency
is understood, the point is that applicant's RAM does not lose its
data and that's why it is referred to as a "non-volatile RAM". It

should be clear that by using a non-volatile RAM applicant does not

Universal Remote Control Exhibit: 1055 Page 000060



need a ROM.

In a sense, one could consider a non-volatile RAM as somewhat
equivalent to an "electrically erasable or electrically alterable
programmable read only memory", e.g., an EAPROM or an EEPROM, at
least with respect to some of their respective functions.

Further, while it is true that SRAM's and DRAM's currently
used in many products are volatile, there is nothing to prevent a
memory, that can be both written to and read from, from retaining
data without applied power. For example, magnetic and optical
media commonly have this property as do EEPROM's (noted above),
magnetic cores, and, as used in the remote control system of the
present invention, a battery-backed RAM. Also, such a non-
volatile, read-write RAM could be realized by an OTP (one-time-
programmable) chip.

As disclosed in the application, applicant's RAM is '"non-
volatile*lby providing a battery for establishing a "battery-backed
RAM".

From the foregoing remarks it will be understood that
applicant considers the term "non-volatile, read-write RAM" to be
an appropriate term and one which is not an inconsistent statement
or a non-existent component since such component is realized by a
battery backed RAM. As noted above, such component might also 'be
realized by an EAPROM or an EEPROM. However, a battery backed RAM
is a much simpler and less expensive way to realize the structure
defined in the claims as "a non-volatile, read-write RAM".

Since applicant finds the term "non-volatile, read-write RAM"
to be a correct and apt term, applicant has not amended this term
in the claims.

The Examiner has made reference to the fact that applicant in
a preferred embodiment uses a latch 58 in coupling data received at
the terminal means and passed through the CPU to the RAM. Again,

applicant points out that the term "coupling", as this word is
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8
used, is a term of art in patent claims which includes a connection
from one component through other components to a second component
such that stating that the CPU is "coupled" to the RAM includes a
direct connection to the RAM or an indirect connection to the ﬁAM
through a latch!

The embodiment shown in FIG. 9A which shows the CPU 56
connected to a latch 58 which in turn is connected to a RAM 54 is
only one preferred embodiment and it should be understood that the
RAM can be connected directly to the CPU instead of through a
latch. Accordingly, there is no need to include reference to a
latch in the independent claims.

In any event, it will be clear from the amendments being made
to the independent claims that such claims call for a non-volatile
RAM that is coupled to the central processing unit and that the
data coupling means include terminal means coupled to the CPU for
enabling code data to be supplied from outside the system to, or
retrieved from, the RAM through the terminal means and the CPU.

By the present amendments to the claims, applicant is not only
correcting and clarifying the language in the claims to properly
define the subject matter claimed, but also to emphasize the novel,
important and inventive features of applicant's claimed system.

Applicant has compared the amendments being made to the claims
with the specifications and drawings and finds there is antecedent
basis in the application for the amendments and no Aew matter is
being added by these amendments.

As previously pointed out in Amendment A, the important
features of applicant's universal remote control system are the
elimination of the need for a ROM, the use of a non-volatile, read-
write RAM, such as a battery-backed RAM, and the provision of data
coupling means including terminal means coupled to the CPU for
enabling code data to be supplied from outside the system to, or

retrieved from, the RAM through the terminal means and the CPU
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9
whereby the system can be easily updated with new codes simply by
connecting a separate computer or processor to the terminal means
(serial ports) and without requiring the user to go through a learn
code routine!

These are important features of applicant's claimed universal
remote control system which are not suggested or taught by the
references cited. In particular, it is to be noted that the prior
art universal remote control systems focus on systems that are
constructed and arranged to learn IR codes and then store such
codes in a memory such as a RAM. Such prior systems provide a ROM
for storing the instructions whereby the system can be operated to
learn IR codes.

Applicant, on the other hand, teaches in a different direction
by teaching that one does not need to have a ROM with instructions
therein that enable the CPU of the universal remote control system
to learn codes and then store code data for generating those codes
in a RAM.

Instead, applicant provides data coupling means including
terminal means whereby the unit can be connected to a source,
outside of the system, having code data for generating infrared
codes which is then supplied to the terminal means and through the
CPU to a non-volatile, read-write (battery-backed) RAM which stores
the code data which can be retrieved from the RAM by the CPU for
operating various types of remotely.controlled devices. This
universal remote control system and the features thereof just
described above provide an advance .over the prior art since it is
simpler to operate than the prior art universal remote control
devices, one does not have to manipulate the universal remote
control device to learn IR codes, and the system can be easily
updated with new code data for generating IR codes for operating
new remotely controlled apparatus that come on the market simply by

connecting the terminal means (which can be realized by serial
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10
ports) to a source of new IR code data.

The Examiner's objection to the specification under 35 'USC §
112, 1st paragraph, is respectfully traversed.

In support of this traverse, it is noted that the claims have
been amended to be consistent with the specification and drawings
whereby the specification and drawings provide an enabling
disclosure for the claims.

The Examiner's rejection of claims 5, 10, 32 and 47-49 under
35.USC.§ 112, 1lst paragraph, for being indefinite for not being
supported by an enabling disclosure is respectfully traversed.

In support of this traverse, applicant points out that the
claims have been amended to be consistent with the specification
and drawings whereby the disclosure therein is enabling for the
claims as now amended to define therein now even more clearly
applicant's remote control system.

The Examiner's rejection of claims 5-26 and 32-49 under 35 USC
§ 112, 2nd paragraph, for being indefinite for failing to
particularly point out and distinctly claim the subject matter
which applicant regards as the invention, as this rejection may be
attempted to be applied to the amended claims, is traversed.

In support of this traverse, applicant has already explained
above the appropriateness and aptness of the term "non-volatile,
read-write RAM".

Further, applicant has amended the claims to call for the data
coupling means as including terminal means that are coupled to the
CPU instead of "data coupling means coupled to the RAM" to make it
clear that what is referred to here is the provision of terminal
means (which can be in the form of serial ports) whereby IR code
data can be easily and simply installed into the RAM through the
terminal means and the CPU at any timé.

Further in support of this traverse, the claims have been

amended to clearly state that the RAM is coupled to the data
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11
processing means, it being understood that the term "coupling"
includes a direct connection or a connection through other circuit
elements, such as a latch.

Further in support of this traverse, applicants have corrected
the minor errors, including misspellings, in the amended claims.

Still further, it is noted that claim 45 has been amended
herein to make it ciear that the means for connecting a separate
microprocessor system to the RAM includes a connector which is
received over the CPU and is adapted to connect to the I/O
terminals at the periphery of the CPU and in this way provide a
connection from the separate microprocessor to the output terminals
from the CPU to the RAM.

Also, applicant has noted the inconsistency in claims 32 and
49 with'respect to the language stating that infrared codes are
coupled to the data coupling means and applicant has amended this
language to make it clear what is being claimed and what is
connected to what.

The Examiner's rejection of claims 5-26 and 32-49 under 35 USC
§ 103 for being unpatentable over Evans et al U.S. Patent No.
4,825,200, as this rejection may be attempted to be applied to the
amended claims, is. respectfully traversed.

First of all, in support of this traverse, applicant repeats,
iterates and incorporétes herein by reference, the remarks set
forth in Amendment A regarding the non-pertinency of the Evans et
al patent.

In this respect, applicant first of all points out that the
Evans et al U.S. Patent No. 4,825,200 issued on April 25, 1989 on
Application Serial No. 66,853 filed on June 25, 1987. Applicants
had constructed or reduced to practice the universal remote control
device disclosed and claimed in the subject application prior to
June 25, 1987 and can swear behind this patent if it is further

applied by the Examiner, to remove it as a reference citeable
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12
against the claims of the subject application. If the Examiner
would like applicant to submit such a declaration, applicant will
be happy to do so.

In any event, Evans et. al. teacheé a reconfigurable remote
control transmitter which includes a learn mode and a run mode. In
this respect, it is similar to the remote control systems disclosed
in the Ehlers, Sogame and Imoto patents referred to in Amendment A.

Since Evans et al teaches a learning remote control
transmitter which learns a code sequence one at a time, it does not
teach or suggest the provision of data coupling means including
terminal means (such as serial ports) coupled to a CPU for enabling
new code data to be supplied from outside the system to, or
retrieved from, the RAM through the CPU and the terminal means, as
defined now even more clearly in the amended claims.

Clearly, Evans, et. al. does not disclose or suggest the data
coupling means including terminal means coupled to the CPU for the
purpose defined in the claims.

Moreover, there is no incentive, direction, motivation or
suggestion in Evans et al to modify Evans et al to come up with
applicant's claimed universal remote control system having no ROM,
the non-volatile, read-write RAM and the data coupling means
including the terminal means coupled to the CPU for enabling code
data to be supplied from outside the system to the RAM through the
terminal means and the CPU. Accordingly, the Examiner's rejection
is improper and should be withdrawn. See Ex parte Chicago Rawhide,
226 USPQ 438, where an Examiner attempted to sustain a Section 103
rejection on the basis of the teachings of one prior patent. In
this decision, the Board stated:

"The mere fact that a worker in the art could rearrange

the parts of the reference device to meet the terms of

the claims on appeal is not by itself sufficient to

support a finding of obviousness. The prior art must

provide a motivation or reason for the worker in the art,
without the benefit of the appellant's specification, to

make the necessary changes in the reference device. The
Examiner has not presented any evidence to support the
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conclusion that a worker in this art would have had any

motivation to make the necessary changes in the Baney

device to render the here claimed device unpatentable."

It should be clear from the foregoing analysis that the
Examiner's contention that applicant's "data coupling means" is
eduivalent to the latch 322 of Evans et al is clearly incorrect,
particularly since, as now defined even more clearly in the amended
claims, the alleged data coupling means of Evans et al does not
include terminal means coupled to the CPU for enabling code data to
be suﬁplied from outside the system to, or retrieved from, the RAM.

While some of the claimed features such as "wake up switch
means" or "write protect circuit means" may be found in the prior
art, such as, perhaps, in Evans et. al., the combination defined in
each of applicant's claims directed to these circuit components in
combination with the circuif elements defined in the base claim
from which each dependent claim depends, e.g., base claim 5, is not
disclosed or suggested ﬁy any of the references cited and
particularly not the Evans et al patent.

The Examiner's rejection of claims 5, 10, 32 and 47-49 under
35 USC § 103 for being unpatentable over Imoto U.S. Patent No.
4,771,283 as this rejection may be attempted to be applied to the
amended claims, is respectfully traversed.

In support of this traverse, it is first of all pointed out
that the Examiner is incorrect in stating that element 10la of
Imoto is an output means. To the contrary, it is an input means to
a common remote control device which is coupled by cables to remote
devices to be controlled.

What Imoto teaches is taking a remote control code transmitter
102 (which, it is to be noted, is the element in Imoto that is
analogous to applicant's universal remote control device), and
aiming it at Imoto's so-called common remote control device 101 and
particularly to the input means 10la thereof.

Then, Imoto teaches collecting the operating signal codes from

Universal Remote Control Exhibit: 1055 Page 000067



14
the various remote control transmitters 102 by inputting the code
data therefrom via infrared code signals to the infrared receiving
diode 11 at the input 10la, deciphering those code signals, storing
them in a RAM and then, upon operation of keys 101b-d supplying
outputs via one of several cables 103 from outputs 101f of the
common remote control device fo the devices to be controlled.

l If the Examiner is contending that applicant's universal
remote control device claimed in the previously presented claims
reads on the Imoto common remote control device, this is incorrect
since, while Imoto teaches infrared code input means and cable
output means he does not teach data coupling means (now defined in
the amended claim as including terminal means) coupled to the CPU
for enabling code data to be supplied from outside the system to
the RAM through (terminal means) and the CPU. Clearly, the Imoto
device cannot be construed to include this construction of a
universal remote control device as defined now even more clearly in
the amended claims.

Again, this rejection by the Examiner is also improper on the
basis of the legal reasoning and rational set forth in the case of
Ex_parte cChicago Rawhide, Supra., since there is no motivation,
direction, incentive or suggestion in Imoto to modify same to come
up with applicant's universal remote control device as defined now
even more clearly in the amended claims.

A brief summary of applicént's analysis of the other
references cited is set forth below:

Morishita, Tovko Shibaura, U.S. Patent No. 4,517,564.

Conventional (dumb) remote control, but with feed-back
confirmation signal that command was received. No CPU or
memory. Irrelevant.

Yamamoto, Fuiji Electric, U.S. Patent No. 4,794,371.

Time-division-multiplexing circuit. No CPU or memory.

Irrelevant.
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Amano, Sony, U.S. Patent No. 4,807,052.

A controlled device that responds not only to codes from
its own native remote controller, but that can recognize
codes from a foreign remote and respond to them as if
they were native. Irrelevant.

Rumbolt, NAP, U.S. Patent No. 4,841,368.

Incorporates a universal remote into a controlled device
so that when commands are sent to the controlled device,
they can also be translated into commands to control
associated equipment. Irrelevant.

Stacy, Zenith, U.S. Patent No. 4,855,746,

Discloses movable covers on a remote control that also
activate switches. Irrelevant.

Smith, NAP, U.S. Patent No. 4,856,081.

Teaches an aigorithm for compressing learned codes in a
learning remote. As with all other learners so far,
codes are learned one at a time and there is no serial
port. A

Mengel, GE, U.S. Patent No. 4,860, 380.

Standby memory fér a TV tuner. Irrelevant.

Keenan, Thomson, U.S. Patent No. 4,866,434.

Another algorithm for compressing codes, either for a

learning or preprogrammed remote.

Further, if the Examiner attempted to reject the claims on the
basis of the teaching of Evans, et. al., in view of Imoto (or in
view of, or combined with any of the references cited) under 35 USC
§103 such rejection would be improper since again there is no
motivation, direction, incéntive or suggestion in any one of the
references that the teachings thereof can be, or should be,
combined with the teachings of any of the other references to some
how come up with applicant's claimed universal remote control

system. Here, the Examiner's attention is directed to the recent
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decisions by the CAFC, to-wit, In re Laskowski, 10 USPQ 2d, 1397,
where the Court stated that:

"The prior art does not suggest Laskowski's modification
of the Hoffman band saw wheel, or provide any reason or
motivation to make that modification."

and, In re Newell, 13 USPQ 24, 1248, where the Court stated that:

"..., there is no teaching or suggestion in the prior art
that the best drive of Weiss should be applied to the capstan
of an ANSI type of tape cartridge in the manner done by
Newell, in order to achieve the significant advantageous
property obtained by Newell."

The amendments to the cléims presented herein were not
presented earlier because it was believed that the amendments
previously made, and the strong cogent arguments previously
presented, clearly established that the claims as previously
amended patentably distinguished the claimed universal remote
control system over the teachings of the prior art.

The present amendments to the claims set forth herein are
necessary to define now even more clearly applicant's claimed
universal remote control system over the prior art references cited
and to provide applicants with adequate claim coverage to which
they are entitled over their universal remote control systen.

In summary, applicant submits that upon reconsideration of the
amended claims, in conjunction with the above remarks, it will be
clear that the amended claims are clear of the art, that the claims
patentably distinguish the subject matter defined herein over the
teachings of the prior art, and that the application is otherwise
in condition for allowance. An early and favorable action to that
end is requested.

Respectfully submitted,
' A/7..2,

THOMAS R. VIGIL
Reg. No. 24,542

Dated: M/] /9 2,

836 S. Northwest Highway
Barrington, Illinois 60010
(708) 382-6500
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Serial No. 127,999 -2~

Art Unit 253

The Amendment filed on 10/4/89 has been entered and
considered. However, the application is not in con-
dition for allowance. The reasons are as follows:

Claims 5-26 and 32-49 are pending in the applica-
tion (see the attached Summary Interview).

The following is a quotation of the first paragraph
of 35 U.S.C. 11l2:

The specification shall contain a written descrip-

tion of the invention, and of the manner and pro-

cess of making and using it, in such full, clear,
concise, and exact terms as to enable any person
skilled in the art to which it pertains, or with
which it is most nearly connected, to make and use
the same and shall set forth the best mode con-
templated by the inventor of carrying out his
invention.

The specification is objected to under 35 U.S.C.
112, first paragraph, as failing to provide an enabling
disclosure since both the specification and the drawings
do not disclose that "the data coupling means coupled to
said RAM for enabling code data to be input into said
RAM." . For example, Fig. 9A of the present application
only shows that the data is read/written from/to RAM (54) °
through the latch (58) and there is no data coupling
means as recited in claim 5 that couples to the RaM
(54). Also, Fig. 20 of the present application does not

show that the data coupling means (206) directly

couples to the RAM (54) as recited in claims 5, 10, 32,

and 47-49).

Claims 5, 10, 32 and 47-49 are rejected under 35
U.S.C. 112, first paragraph, for the reasons set forth
in the above objection to the specification.

Claims 5-26, 32-49 are rejected under 35 U.S.C.
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Serial No. 127,999 -3-

Art Unit 253

112, second paragraph, as being indefinite for failing
to particularly.point out and distinctly claim the sub-
ject matter which applicant regards as the invention.
In claim 5, the term "non-volatile" does not make
sense since it might indicate the RAM data contents are
not lost if power is off. However, the RAM can only
maintain data when the power is on as this fact is
inherently understood by a person skilled in this art.

The phrase "data coupling means coupled to said RAM for

enabling code data to be input into said RAM" is vague
and confusing since the drawings (see Fig. 9a) shows
that only the cpty (56) can actually enabling code data

to be input into RAM (54) through the data latch (58).

Thus, does the latch (58) or cpu(56) constitute the
"data coupling means" to be claimed? How can the "data
coupling means" couples to the RAM as claimed?

In claim 7, "ihcludes" is mis-spelled.

Claims 10, 32 and 47-49 contain similar errors as
claim 5.

In claim 32, "said data processing unit" lacks
proper antecedent basis.

In claim 36, "said wake up circuit" should be "said
wakeup circuit means" for sake of clarity.

In claim 45, the phrase "means for connecting a
separate microprocessor system to said RAM" is vague énd
indefinite since Fig. 10 only shows that the separate
microprocessor system (200) directly connect to the cpi

(56) but not to the RAM (54).
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Serial No. 127,999 -4~
Art Unit 253

In claim 49, what is being claimed by "infrared
codes coupled to said data processing means"? How can
the codes be connected to the hardware as claimed?

Claims 5-26 and 32-49 insofar as understood are
rejected under 35 U.S.C. 103 as being unpatentable over
Evans et al (U.S. 4,825,200).

Insofar as the claims call for a universal remote
control system having a single, non-volatile, read-write
RAM and no ROM which directs to the similar system

" disclosed By Evans et al (RAM 112, see Fig. 2), the
following claimed features are taught by Evans et al:

- A remote control system (see Fig.2) having input
command means (108), signal output means (12,16,138),

‘cpu (100), and a RAM (112) coupled to cpu (100);

In regard to the claimed "data coupling means

coupled to said RAM for enabling code data to be input",

Fig. 3c shows the latch (322) and multiplex data lines

as a means for interfacing and coupling various data

signals written into the RAM (112) from the cpu (100).
The cpu can also retrieve or read data from RAM (112)
through this interface means since this means coupled to
‘the RAM (112). Thﬁs, it would be obvious that the latch
(322) and address/data lines (A, - &, , D, - D; ) act
as the claimed "data coupling means" recited in claims
.5, 10, 32 and 47-49 insofar as the claim language is
understood. Therefore, the applicants' arguments con-
cerning the subject matter of "loading data from outside

into the RAM by a data coupling means" is not found to
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Serial No. 127,999 -5-

Art Unit 253

be persuasive. Other claimed features such as "wakeup
switch means” and "write protect circuit means" for the
RAM also read on the circuits illustrated on Fig. 3A -
3C. See the entire teachings on col. 1-14.

Claims 5, 10, 32 and 47-49 insofar as definite are
rejected under 35 U.S.C. 103 as being unpatentable over
Imoto (U.S. 4,771,283).

Fig. 1 of Imoto teaches a common remote control
device which includes an input means (key select 101b),
an output means (10la, 101f), a cpu (control 18), and a
single memory (19). Col. 4, line 10 mentions about the
memory (19) as RAM (19) and since Fig. 1 does not show
any other ROM memory, the system of Imoto must contain a
single non-volatile, read-write RAM coupled to the cpu
(18) as claimed. Also, it would have been obvious to a
person having ordinary skill in the art that Fig. 1
shows a bi-directional bus (line) connects the cpu to
the RAM (19) which would act as the claimed "data
coupling means" for enabling code data to be input from
the cpu to RAM (19). Therefore, claims 5, 10, 32 and
47-49 clearly meet the teachings of Imoto (See col.
1-6).

Applicant's amendment necessitated the new grounds
of rejection. Accordingly, THIS ACTION IS MADE FINAL.
See MPEP 706.07(a). Applicant is reminded of the exten-
sion of time policy set forth in 37 CFR 1.136(a). The
practice of automatically extending the shortened statu-
tory period an additional month upon the filing of a

timely first response to a final rejection has been
discontinued by the Office. See 1021 TMOG 35.
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Art Unit 253

be persuasive. Other claimed features such as "wakeup

switch means"” and "write pfotect circuit means" for the
RAM also read on the circuits illustrated on Fig. 3A -

3C. See the entire teachings on col. 1-14.

Claims 5, 10, 32 and 47-49 insofar as definite are
rgjected unaer 35 U.s.C. 103 as being unpatentable over
Imoto (U.S. 4,771,283).

Fig. 1 of Imoto teaches a éommon remote control
device which includes an input means (key select 101b),
an output means (10la, 101f), a cpu (control 18), and a
single memory (19). Col. 4, line 10 mentions about the
memory (19) as RAM (19) and since Fig. 1 ddes not show
any'other ROM memory, the system of Imoto must contain a
single non-volatile, read-write RAM coupled to the cpu
(18) as claimed. Also, it would have been obvious to a
person having ordinary skill in the art that Fig. 1
shows a bi-directional bus (line) connects the cpu to
the RAM (19) which would act as the claimed "data
coupling means" for enabling code data to be input from
tﬁe cpu to RAM (19). Therefore, claims 5, 10, 32 and
47-49 clearly meet the teachings of Imoto (See col.
1-6).

Applicant's amendment necessitated the new grounds
of rejection. Accordingly, THIS ACTION IS MADE FINAL.
See MPEP 706.07(a). Applicant is reminded of the exten-
sion of time policy set forth in 37 CFR 1.136(a). The
practice of automatically extending the shortened statu-
tory period an additional month upon the filing of a

timely first response to a final rejection has been
discontinued by the Office. See 1021 TMOG 35.
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Serial No. 127,999 -6-
Art Unit 253

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS
FINAL ACTION IS SET TO EXPIRE THREE (3) MONTHS FROM THE
DATE OF THIS ACTION. 1IN THE EVENT A FIRST RESPONSE IS
FILED WITHIN TWO (2) MONTHS OF THE MAILING DATE OF THIS
FINAL ACTION AND THE ADVISORY ACTION IS NOT MAILED UNTIL
AFTER THE END OF THE THREE (3) MONTH SHORTENED STATUTORY
PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE
ON THE DATE THE ADVISORY ACTION IS MAILED, AND ANY
EXTENSION FEE PURSUANT TO 37 CFR 1.136(a) WILL BE
CALCULATED FROM THE MAILING DATE OF THE ADVISORY ACTION.
IN NO EVENT WILL THE STATUTORY PERIOD FOR RESPONSE
EXPIRE LATER THAN SIX (6) MONTHS FROM THE DATE OF THIS
FINAL ACTION.

Any inquiry concerning this communication or
earlier communications from the examiner should be

directed to Viet Nguyen whose telephone number is (703)

557-8842.

Any inquiry of a general nature, or relating to the
status of this application, should be directed tb the
Group receptionist whose telephone number is (703)
557-3311.

J
Ngggen/Km
1/8/90
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&9, , 86, 784, Feb. 21, 1989 mg@;g %ﬁ] asystem for a display
dppardLu%, éhlgwru Goda, BE7EL DS 2hy SAdEgT \

3

-\.

iy 82, 114, 1an. 31, 1989, P;ogrammagg

1P«nbm1}teﬂ' Aklra aDngP, .04*9ww' -4Uthq,/h, Ju%gw&

, 201,959, Jan. 11 1989, Cm dlcmp«; r"emate shutter
£tion aHVlLD“ Mlng J. Ch@r IS4 % P

X, 81 :bA Jan. 31 1989, W=l fdaeny apparatus; Toshimitsu
&t a 44p%84; rh#qwgu ,_ P 3

y‘?ll,';/llm DEL 27, 1‘?& apparatus; Hitoshi
At

Remote

B2 . b4, azh. &
T37. T D 298,941, Dec. 13, 1988, HElaaael; Erion Enndio, DI4#218
=% logoff y ’

COST IN U.S. DOLLARS SINCE FILE __TOTAL

i . i : EMTRY SESSION
FULL ESTIMATED COST i83. 49 63,49
U.8. Fatent % Trademark L‘,icé LOBOFF AT 12:3%:231 ON _é& DEC 89

Universal Remote Control Exhibit: 1055 Page 000081



d cit 1-Z0@
209 ANSWERS ARE AVAILAEBRLE. SFECIFIED ANSWER NUMBRER EXCEEDS ANSWER SET S1Z

ENTER ANSWER NUMBER OR RANGE (1):1-2035

1. , 878,054 ch X1, 1989, Motor vehicle X system;
Willfam L1 Keliey, savkess. @by 1BO%167; ZO7%10.6; SADRAL

4,876,736, Oct. 24, 1989, Method and ap dt&tﬂ? for dthPanln Lhannel
PPCE tion' of a PPCEIVFP' de1d A, Fiewit, 450%2; Z58%84; I79%92;
LIMAGE AVAILABLE]

m

" 4,876,719, Oct. 24, 1989, Synchronizing system_ for digital apparatus;
Taroc NMakagami, et al., 381l#l; -6941, 4, 473 [TTBERIGE, 112

4, 4,874,571, Oct. 4A 1989 Copying mﬁchwne having & bar code reader; Yoko
Nakamura, et al., 33535%21d 306

G, 4,860,q4 Sep. 12, 1989, Remote- Congnolllng rommdndLr with
multi—-function rotary dialj }elzchliu Shimada, &t al., JI6@%19.3; I58%x3IE0
TewI3.1, 7L, TE.98

b, 4,8%9,742, Aug. 22, 1989, Prgcegs for Jnduaxrxallz serarating
blﬂPUiymPPb, Monal SHJPABRWd, et al., 210%656, &35, =t

4,857,898 Aug 15, 1989 Data compressi
= m!?ﬂ appatratus Robb/ J. c:mlth, 24
I IMABG E AVQILAMI&]

%

: 4,856,981, Aug. B, 1989 F“\c_\("unh ur c‘(bl&" %g @ﬁ[’ apparatus

and method of us 5ing the same; Bobb « Bmith, 433%135 Qndgt,a/ 825.6%;

ZE% 194, 1; ASSHGGT [IMAGE AGh 1L ABLE: : PH
W7

w 455 /608, 3572,1€] _ 225 2¢

4,856,955, Aug. 8, 1989, Telephone terminal equipment having means for
enting malicious and nuisance transmission; Kazuo Hashimoto, 379%9
434 E79x 10D

on “eahmlque for reconfigurabie
1#23y 4’0”‘[3:_.J. (.:7,

4y BQQ, Aug. 8, 1989 R@mntely cuntlclled pan and tilt television
s a" av1d & Jones, et di 2o58%227, 14w, 219

11 4,852, 6849, Auq 1, 1989, V&hic}emanti:gbg#@ %ystem with remote segurity
;DdulP; Thomas R. Br*nwn, et al., 189%x287; r.':-.f«:ufw].fd.xx , 307/10,47” 2Q0 63/70/27/
" 4,849, Bah, Jul. 18, 198Y, Reproducing appnratuu w:th erasing device and

Aslng function based on Frequ9ncx multlplw e and/or coded signal;
ligeo Yamagata, et al., 36@#bé6, 33,1, 57

12, 4,848,549, Jul.. 18, 1289, Central locking s ﬁtem for door and
deith}th of a motor VFth]E‘ U]|1rh Bruhnke, et al., 1B@x2687; 70%!

61 a;y:)SE IET7H10, 2 -
4,844,476, Jul. 4, 1989, Video target response apparatus aud mertihed 28%/
l0/1ng a atandard video tap@ pla er_and teie = receiver; James F. 5?7
e, 273%31Z, 1E, 313, DIG.Z8; 3R30%7{7; '-_.,,_,140/ 33, 3z7)zoj/z// 22,43

with hlernrchlca323’ 47/

4,845,586, Jun. 27, 1989, B
’tlon, Johann Wolf, B4 RERS .

% Py

’841 Sb2, Jun. 2@, 1989, 1&19phnn9 YCR controly Steven Lem, 379%194;
Fhpls ' Z7o%77, 10%;  455k6lT

,”4 841 I68, Jun. 289, 1989, Television customer control functions

kobin B. Fumbult et al., I58#194.1; I4@+8205.6%, B82T.72; 455ﬂ$5‘
ass/ 35

4,837,627, Jun. b6, 1989, Frogrammable operating-parameter control

3

35% (10,118
dgpainLus {Dﬂcé tslavisgon receiver; WE}liam H. Mengel, 3I58%191.1, 181, 1943,
, 1983 455+151, 184) '8‘6’343/ 3¢S
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4,835,692, May 34, 1989, Remote controlled travel apparatus; Jack L.
Pohey, et al., 264%x424.@61; 180x169

4,835,614, May 34, 1989, Control method for limiting watching distance
television: Sang W. Ryu, I58%194.1; Z40%x555; =58%198, 113, 188, 245;
FP3, 95y 45EREGI, 604 CIMABE AVAILARLE]

. 4,835,563, May 30, 1989, Electronic recording camera with fromt
"JBC%QP; Johrn J. Larish, 354%412, 76, 299, 291; 358%509

4,834,531, May 3@, 1989, Dead reckoning optoelectronic intelligent

4,831,565, May 1é&6, 1989 control equipment for adverse
irgﬁgsgﬁfgpégﬁven J. wmodéag??;§§§*s71.m1; TIo00; Fe4RSel, SI1.05; THTETT
IGE ATLABLE]

4,831,467, May 16, 1989, Apparatus for recording and reproducing a
aly; Hisashl Asano, 3I60%72.2, 69

4,051, 438, May 16, 1989, Electronic surveillance system; Alfred H.
man, Jr., et al., 358%108; 89%41.05; I58%x219 [IMAGE  AVAILABLE]

4

18E855®1 May 9, 1989, CDmEaC@'}ntwractive training manikin system;
7 8a25, 209, Apr. 25, 1989, Reconfigurable

ngenito, et al., 454%2635, 262
smi tter; Benjamin F. Evans, et al., 341%27; A‘Q*SJL.E&, BA5.72; T41x176y
L\a, 358 /194. | 340/69 £, 825 61
- 3zr )
_— _— . 45&/
N¥194, 15 4T5Ex151, 383, 603

4,825,391, Apr. 18, 1989, Sound r@prmducfion system; David M. SBchwarts,
3, 3 5 b4

/% 13
4,821,215, Apr. 11, 1989, Monitoring equipment for adverse
en J. Woodward, 264550, %3%@2@; IA@EG1LS, 31y T64#56L, [TL.
CTMAGE AVATLABLED

% 4,816,908, Mar. 28, 1989, Color video projector with a convergence
R stment device which imposes an automatic segquence of multi-zoné
convergence adjustment steps; Joseph Colineaw, et &l., 358%60; I15%368;
ASRG4 T LIMABE AVAILABLE]D

v nonments;
o S6T9u3

./ 4,816,855, Mar. 28& 1289, Data transmission %xﬁtam for a cameray Mashio
Kaurd, el al., 354x41%5, 206, 423, 481, 446; 256%218

4,815,657, Mar. 28, 1989, Room temperature controlling apparatus used
Ao ajir. conditioner; Hiroshi Tsukuda, 236%47; 165%11.1
1

4,807,852, Feb. 21, 1989 Remgtelchpntrollable ele

- - . 170 A1 L labl lectronic apparatus;
hic Amanao, . 358%#194. 13 a4w%é2b.2g, 825, 72y 455#332, 335,

&

n

4,807,031, Feb., 21, 1989, Interactive video method and apparatus; Robert
iroughton, et al., 398%142; 273#DIG. 285 T40#707; ISE¥9I, 144, 147; IZbH4#T

4,805,087, Feb. 14, 1989, Selective microfiche display equipment; Hugh
cel, el all, zZeaxa7d,22; b3Sxsen; 353x25, 276, 27R; Tohw1a67.01, 518

4, BGE, 412, Feb. 7, 1989, Programmable electronic antenna rotatory Larry

-y > o -y 2 2ot
Sl8xE6T, D6E, HEU
I imab 1 e cantm:;l‘
& F4Ew825,. 73, A55%605 , Log

4,802,114, Jan. 31, 1989, Frogr
194.)
%8 [ 174 340/82§.Y5 82?167
4,891,935, Jan. 1, 1989, Apparatus_and method for security of electric
& e H -

hemitter; Alkira Sogame, Eéa%Qﬂﬂ;
3 b
léctronic devices; John . Cairns, 3I4@%325,734, BRG.31; IZ79%62

4,796,832, Jan. 3, 1987, Satellite broadcasting receiving system; Masaru
pai, et al.,, Z42#359, 102, 3586 [IMAGE AVAILABLE

4,796,019, Jan. F, 1989, Input device for a display system; Yictor
ach, S4G%Y09, ToG, 712 » y By ’

4,793,113, Jan. 3I,. 789, Electromagnetic trans -tation system for ,
ned space tPaveIL Mic . el A. Minovitch, 244#67;  1x1738,1, 282, 292; /
244%158R. 172: JA5X219 N E /
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ting «
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iving light

coal.,

kl

Lishdy B

mocd and

y Dperating sex harcl

. p . . 7,
Ty, Pudibly annownc with power

et al.,

Loy

vl aro M

Universal Remote Control Exhibit: 1055 Page 000084



IR s EEEEEREY svstoes Jobeny

Gronsal
al., 455%égﬁ

FEFR 2my Toshio Amana,
tar. AL, 17E IR Solanaasgs system; Jonmay

A5G0 EEI 4 ""“r1w La7y 7 LeT@y 7021, BE, 94

]

¢, HEE, dlay 13, 19BE, Melthod and apparatus for measuring the surface
article; Tim D, Conway, @t al., 20923588y 200#226; 3I56#447

LE,OI9RE, Meshod and apparatus for measuring the surface
D. Cunway, et al., ZE9#0EE, 87, Q14 200064
UoB. Patent & Trademark U(# ] ) FPEEgL

s eapme mpn
e Ly RT7, 294y

Jain. Zé,

LETib LT

Light @nergy information transmission s$ye
711l 455%6u3

raa Lotelaephones
[=30]

Infra
RAGEEE

l.estar L.

locator sy
211

E79ui0

L, 98,

At an e

Methoy and apparatus for
Tim D. Conway, et

A5¢&, Dec. 2¥, 1989, Remote-cunvrolled recelvery Harushige
L4 4z L8, Fatent & Trademark Office Froig 1

4%, 4,186,345, Jan. 29,

{ : temy Fougji Marita,
et al., 'fwré“ﬂué49 BET ., &Sy Z6TH 197 BTN

475 4,400,487, Ape. Z4, L1979, Low-power, wndrared information transmission
systam; Lyle E. MoBride, et alu, 4ET#A6EE, 617

44, 4, 10@, 284, Apr. 17, 1979,
Feoege Trenkles, et al., ¢

Medical patient condis omaritoring systemy
B3y ShAw4i1E. 82, 413,063 455%637

T

v svatems; William D.

45, Mar. &, 1979, secutl b

ZLEwB4AE, A3y f'v'ﬁfh'(::\!{f~.;-

cle ope

Aeaver
77

systemn; Charles

& Trademark O0Fffice sl 4

47 svom axidation laser; Jon
=, 5 77 LIMAGE AVAILABLED
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"

Fred

vile

24, 1989, Interactive
ther

ambrient 1
Hhoughbon,

il

FLar

i

alarm system; Arthar

imtia )

data comnme ication syslen;

vbrol systemsy Alan B We Brows,

n.
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441659 DEVICE |

L3 - S529 REMOTE (W) CONTROL (W) DEVICE
- ow=ros 10 and program?
| : “4q“ RDFRAH?
léo 159 LS AND FROGRAM™
=3 w16 and instruction?
DEZEHE INSTRUCTION?
L7 &% Lé AND INSTRUCTIONT
= od it 1-6%
= od 17 wit 244,6,7,9,11,13,17,18,2@,21,324,38, 58,58, 62

2. 4,872,934, Oct. 3, 1989, Video interface for capturing an LHCDmIHﬂ vide
:‘Hdi &l |ufmrmatt1nr the video signaly Michael J. Gray, et al., 35gxid4d,
6441513 LIMAGE AVATLABLE]

in a satellite/hybrid

4,866,787, Bep. 1Z, 1989, Channel “tPlF for use
W‘KAESQU system; Lykke Olesen, 435#3; 3258%8b; 453%4, 6, 12, 349 L[IMAGE
ALLABLE

4,857,898, Aug. 15, 1?89, Data cmmpwe%ziur technique for 1ecun{igurable
te control apparatus; Bobby J. Smith, 341%22; 349825, 4697 Z41#175, 176

3 AVATLARLE]D

4, 886, 081, Quq, 8, 198%, Roconfiqur(blp remote cnntnml agparafu% and
¥hod of using the sane; Bcﬂ:ny J. Smith, %151 4*0 w:BMJ. ':u ’ ’3*,\_;. a7y
t i 2 |

AVATLARLE]

4,829,779, Hay 1é&, 198%, Interface adapter for interfacing a remobe

5 3

troller UJ{h LDmmurle] refrigeration and environmental control systems;
rrden L., Munson, et al., &2#173; 23631y Z40x879, 17

194, 1y 4052607 LIMAGE

1. 4,817,466 HPlu 4, 198%, Remote control system for marine engine; Minoru
awamurﬂ, el & f4%dja B72, B73; 4489%75

4y 8“3,43 Feb. 7, 1989, Programmable electronic antenna rotator;
i W. Euiiun, F1BDAET, Sebh, o9

4, 701,578, Jun. 14, 1988, System for Iy viewing
television updateable © }“v1uxgn PG
Lher, et al., 3508%183%, 22, 142, 194,

4.,";71-'}‘;:"1""'3'7‘2 May 17, 1988, Remote control devices; Norbert Lagerbaver,; et
S 123y ED8x1%4.1

4 728,949, Mar. 1, 1988, REhekEs :antwdf devicajRiss _ )
y 1]12% failugs gunLlen% o+ one more appliances; Hans-Joachim Flatts,
ﬂlu FAewR25, 3 52D . 69
o o 69¢ ;55 -y ? 38, 8L.7 — )
3 T, BEY FEE& g, 1988, Call Fforwarding reprugﬁnmm]ng d(»;ﬁ\v;ce.i Edward V.

foie}

spphione switchery David L.

Jun. 16, 1987,
3B&, 187, 397

79x201, 199,

Aug. 135, 1985, Transmitter and receiver for controlling
Joseph W. anlduwskl, I4EwgRn. 69, 539, 825,22, BEE.3E1,

g - Aug. %, 1983, Control apparatus; Yasunobu Euniyoshi, et al.,
QQW%SEb./Qq 825, 685 IZhRw194.1; 455%186

1989, Remote control apparatus; William J. Warner
3 i"/t?g(_!:. S ¥ 3

S g

i 214

3&7%19% hiiEa

6;. 4,035,707, Jul. 12, L?/' Reversible meghdnlhdl remgte
AENRAS); Guy Dehrle, et al 18%9285 S62, &BE, 678

® X A
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Atty Docket 87290

‘ i J
THE UNITED STATES PATENT AND TRADEMARK OFFICE
,/l//;/fg;

In re Application of:

: )
PAUL V. DARBEE ET AL ) Group Art Unit:
} . ) 253 . 5 ’?77 ,{ g
1 For: UNIVERSAL REMOTE CONTROL ) oz /)
‘ DEVICE ) Examiner: %&/] (z/
: ) V. Nguyen r
.Serial No. 07/127,999 )
i ) e
Filed: December 2, 1987 ) T
e KD
T .
AMENDMENT A e R
L ve) .
TO: -
Honorablé Commissioner of ;f: S
&

. Patents and Trademarks
. Wwashington, D. C. 20231

Dear Sir:

se to the Examiner's Action mailed March 31, 1989,

Rt}

In respon

applicants request that the subject application be amended as

follows:

IN THE SPECIFICATION:
—

lines 27-32, delete in thei

T

_Page 2, r entirety and insert in -

R
0& place thereof the following:

—--According to the invention t
ut means for inputting commands,

here is provided a universal

remote control system havi

ggﬂgffgi;signal output means for sup

a central processing unit (CP

signal to a controlled device
oupled to the input means and to

-yolatile, read-write RAM

e

the signal output means, a single n

P30482: 10/20/89 07127999 22-0355 030 10
3

P 304
83 10/20/89 07127999 22-0355 030 102 g ot

60.00CH

e

CERTIFICATE OF MAILING

| hereby certity that this corl

] respondence is heing deposite
:nmh the United States Postal Service as first-clags mail in anp?nv:
ope _ada:esseu to: Commissioner of Patents and Trademark
Washington. DC 20231 on e

; omn_ 100055 __ F 2%
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(
L

2
coupled to the.central proceXsihg unit and data coupling means
Y& oupled to the RAM for enabl Qe data to be input into the

RAM.~--

\

R IN _THE CILAIMS:

Please amend claims 3, 5, 7, 10, 12, 15, 17, 19, 20, 22, 24,
32, 36, 38 and 40 in the manner set forth below and add new claims

45, 47, 48 and 49 set forth below:

JQLfL— comprising a central prock

]

»

v 3. (Amended) A

method of loading a RAM in a ROM-less

microprocessor system u

ssing unit, a non-volatile, read-write

, [and] first, second and third means

bssing unit[,] to said RAM, to said

RAM, input means, output meay
«+-~ for coupling said central{ pro
input means, and to said

outpXt means (together), respectively,

said method including the Xteps Qf:

(a) disabling the centraX-pfogessing unit;

(b) connecting a separate microprocessor system to said RAM;
(c) transferring instructions andyor data to said RAM; and
(d) re-enabling the central procedsing unit to enable the

xictions so transferred.

~—

‘;%means (and)

signal output means for
- supplying a signal to a control ed device and a central processing
unit (CPU) coupled to said
means, the improvement residihg A\p’said system comprising’'no
ROM (and], a single non-volatile, ead—ﬁrite RAM coupled td‘said

central processing [means] unit and 8ata coupling means coupled to

ai RAM for enabling code data to be \input into said RAM.

&
éilel’ to said CPU and CPU wake-up circuit means coupled to said CPU and

[
:s ,Zﬂ (Amended) The system of clainuéiffurther including) wherein

includes

. \ . 4]
said input means iﬁeaéeilf keyboard having a set of keys coupled

Heof

\
Clﬁgf‘ including circuit means in said keyboard for causing, by depression

of any key on said keyboard, operation of said wake-up circuit to

Universal Remote Control Exhibit: 1055 Page 000089



afiy

wake up (power up) said CPU.

&(7,

é},o’ (Amended) A microhrocessor system for use in a universal
remote control device having\command inputs and code outputs, said

system comprising a central pXpcessing unit (CPU), a single non-

volatile, read-write rando; addess memory (RAM), no read only
memory (ROM), [and] first and se d_chupling means for connecting
said system to the command inp and to the code outputs,
respectivel and data coupling meand coupled to said RAM for

enabling code data to be input into said\RAM.

!

Vv

gl

; 7
ﬂ }é (Amended) The system of claim including a plurality of

lower bit address lines coupled between said latch and said CPU
and a plurality of [equal numbered) multiplex lines equal in number
to said address lines coupled, respectively, between said address

lines and said RAM.

£
; [4
\l#{ (Amended) The system of claim }K (further including]

i
wherein said command inputs include a keyboard having a set of keys

coupled to said CPU andyke—dp circuit means coupled to said
CPU and including circuit means in said keyboard for causing, by
depression of any key on said keyboard, operation of said wake-up

circuit to wake up (power up) said CPU.

14

i
v '3 y{. (Amended) The system of claim }!wherein said wakeup
~~———
circuit includes wakeup electronic switch means which are turned
on when a key is depressed [ro] to supply power to said CPU and
circuit means coupled between said wakeup electronic switch means

and said CPU for maintaining said wakeup electronic switch means

turned on until a HALT signal is generated by said CPU.
ja

o

L4
|{¢ (Amended) The system of claim%:ﬂrein said write

protect circuit includes write protect elect ic switch means for
coupling a write enable input to said RAM with a write enable line
coupled to said CPU, said write protect electronic switch means
being turned on when voltage is supplied to said CPU and such

voltage is above a predetermined value so that said write protect

Universal Remote Control Exhibit: 1055 Page 000090



4
circuit also serves as a low battery indicating circuit.
? u 2){. (Amended) The system of claim{léé [including) wherein saig
a‘\,L/ code outputs include output means comprising infrared 1light

o
generating means and driver circuit means coupled between said CPU

- and said light generating means. .
- [2
|8 %I (Amended) The system of claim ‘Z[)ﬁncluding] wherein said
Vo : ! 3 eans include three serial ports coupled to said CPU,

a'°
/\:ne port being coupled to ground, one port being coupled to an
input to said CPU and one port being coupled to an output of said
CPU. Pl

- b,
20 74. (Amended) The system of claim_lﬁ:}ncluding] wherein said
command_inputs include input means comprising keyboard circuit

1
@ means coupled to said CPU and including a keyboard including a

plurality of keys comprising mode keys, function keys, and at least

% one key for making a command.

; i} 3'{. (Amended) A u .iversal ‘remote control system comprising /
o data proéessing means, \input means including a keyboard and
keyboard circuit means cqupled to said data processing means,

Q 1z signal output means includj infrared 1light genérating means

[and] memory means including

unit for storing (a) a set

coupling means coupled to said RAM ¥Yor enabling code data_to be

input into said RAM. _
£

7

: '27 36. (:;nended) The system of claimir:herein said wakeup
, : circuigsi'?\cludes .wakeup electronic switch means which are turned
Q /j on when a key is depressed to supply power to said data processing
means and circuit means coupled between said wakeup_ electronic
switch means and said data processing means for maintaining said
wakeup electronic switch means turned on until a HALT signal is

generated by said data processing means.
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5 28

74 :y/ (Amended) The system of claim ;/’where:.n said write-
protect circuit includes write protect electronic switch means for
coupling a write enable input to said memory means with a write

d ‘ enable line coupled to said data processing means, said write
protect electronic switch means being turned on when voltage is
supplied to said data processing means and such voltage is above
a predetermined value so that said write protect - circuit also

serves as a low battery indicating circuit.

Vzg (Amended) The system of clalm_:g_(lncludlng] wherein said
nO\,

means _include three serial ports coupled to said data

QDA’

processing means, one port being coupled to ground, one port being
coupled to an input to said data processing means and one port

being coupled to an output of said data processing means.

E\I_ew claimsg

--45, An appargtus for loading a RAM in a ROM-less

micrdprocessor system Osed in a universal remote control system

comprising a' central prodessing unit, a non-volatile, read-write

RAM, input means, output mekns, first, second and third means for

coupling said central proced§ing unit to said RAM, to said input

’ means, and to said outp f respeftively, said apparatus
a ;

¢»

’{P‘; including means for disabl &1 processing unit, means

for transferring instructions - % data to said RAM, and means

for re-enabling the central processiny unit to enable the central

%\b) --46. The apparatus of claim 45 where¥n said connecting means

residing in said system comprising a Xingle non-volatile, read-
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e AN oRAe <fe O ald = 2 rroce o ur and data

coupling means coupled to said RAM for enabling code data to bg

input into said RAM. ev////
--48. A microprocessor system for use in a universal Xemot

control device having command inputs and code outputs and
comprising a central processing unit (CPU), a single pfn-volatile,
read-write random access memory (RAM), first and/second coupling
means for connecting said system to the commapd -inputs and to the
code outputs, respectively, ang~data couplipg means coupled ﬁo said
RAM for enabling data to be jnput\ into gaid RaM.

--49. A universal remdte congrol stem comprising data
processing means, input means, influding/a keyboard and keyboard
circuit means coupled to said gata professing means, signal output
means including infrared l#ght generating means coupled to said
data processing means, hd memory means including a RAM only and

no ROM coupled to sajd data processing means for storing (a) a set

"of instructions #nd (b) a library of code data for generating

infrared codeg coupled to said data processing means, and data
coupling méans coupled to said RAM for enabling code data to be

input jmto said RAM.--

IN THE ABSTRACT:

-~

Please cancel lines 2-6 and substitute in place thereof the

following:

instructions and (b) a library of

--The universal emote control system comprises data

processing means, input NReans including a Kkeyboard and keyboard
circuit means connected to dhe data prqcessing means, signal output
means including infrared rating means connected to the

data processing means, memy including a RAM only and no ROM

—

connected to the data proce means for storing (a) a set of
Sdode data for generating'infrared
codes and data connecting means conjected to the RAM for enabling

code data to be input into RAM.--
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line 7, change "microprocessor system” to --data
processing means--;
line 11/'before "(d)", insert --and--;
lines 15:307‘cance1 in their entirety.
RE S

The Examiner's requirement for restriction is respectfully
travérsed.

In support of this traverse, applicants point out that all
the claims are directed to some aspect of a universal remote
control unit or a method for operating same including a method for
acquiring data to be stored in such a unit.

As noted by the Examiner, claims 1 and 2 are directed to a
process of learning the infrared code data for operating a
controlled device, such as a television set, and such methods are
classified in Class 340, Subclass 825.57.

Amended claims 3-4 are drawn to a method of loading a RAM in
a microprocessor system used in a universal remote control device.
While the Examiner contends that such method is classified in Class
364, Subclass 200, applicants submit that as amended thesé claims
are classified in Class 340, Subclass 825.

Claims 5-26 and 32-44 are drawn to a universal remote control
device. The Examiner contends that these claims are classified in
Class 364, Subclass 900. Applicants respectfully traverse this
contention by the Examiner and submit that the claims are
classified in either Class 340, Subclass 825 or Class 358, Subclass
194.1. ‘

Claims 27-31 are drawn to a method for operating a universal
remote control device. The Examiner contends that such method is
classified in Class 364, Subclass 900. Applicants respectfully
traverse this contention by the Examiner and submits that such
methods are classified in Class 340, Subclass 825 or Class 358,

Subclass 194.1.
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Applicants agree with the Examiner that all the inventions in
Groups I, II, III and IV are related as subcombinations disclosed
and useable together in a single combination.

Since all of these claims are limited to or used with a remote
control device or transmitter, applicants submit that they are all
related and not distinct as claimed.

Accordingly, applicants submit that the restriction
requirement should be withdrawn and all the claims should be
examined.

Applicants confirm tﬁat for the purposes of examination,
applicants elect the claims of Group III, namely claims 5-26 and
32-44 for examination purposes, the requirement for restriction
otherwise being traversed.

The Examiner's objection to the Abstract of the Disclosure is
believed to be overcome by the amendments being made herein to the
Abstract of the Disclosure.

The Examiner's rejection of clainms 10-26, 36 and 38 under 35
U.s.C. 112, second paragraph, for being indefinite, as this
rejection may be attempted to be applied to the amended ahd new
claims submitted herewith, is respectfully traversed.

In support of this traverse, it is to be notéd that applicants
have amended claims 5, 10 and 32 to make it clear that applicants!
invention defined in these claims resides in the provision in a
universal remote control system of a single non-volatile, read-
write RAM coupled to a CPU or central processing means and data
coupling means coupled to the RAM for enabling code data to be
input into the RaM,

Also, the input means have been more clearly defined as
command input means and the output means have been defined as datéj
Qutput means—to code or signal output means.

Note that the language in claims 12, 17, 19, 36 and 38 have

been amended along the lines suggested by the Examiner to clarify
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the language in those claims.

Applicants submit that the use of the term "ROM-less" or "no
ROM" does make sense and limits applicants{ claims directed to a
universal remote control unit or device without a ROM to one that
does not include a ROM. This seems clear to applicants and
applicants' attorney and should be clear in the claims.

- In any event, applicants submit that the amended claims
submitted herewith are now clear of the Section 112 rejection by
the Examiner.

The Examiner's rejection of claims 5-26 and 32-44 under 35
U.S.C. 103 for being unpatentable over the Ehlers U.S. Patent No.
4,626,848, as this rejection may be attempted to be applied to the
amended and new claims, is respectfully traversed.

In support of this traverse, it is first of all pointed out
that Ehlers does not disclose, suggest or teach a universal remote
control device which only utilizes a RAM and which hés data
coupling means, such as a serial port, for coupling the RaAM
directly to a source of data to enable a large amount of data to
be input into the RAM as desired.

It is important to note that applicants' claimed universal
remote control éystem or unit which does not have a ROM, cannot
function as a learning remote control device and therefore is not
a learning remote control device. This is an important distinction
that the Examiner has failed to npte. In this respect, note that
Ehlers teaches a learning remote control device which analyzes
infrared inputs one at a time and stores them in a RAM one at a
time.

In contradistinction, applicants' universal remote control
system or unit is only a playback remote control device which has
thousands of previously analyzed codes stored in a RAM. Because
it uses a RAM and not a ROM, the codes can be changed later.by

inputting into the RAM via the data coupling means, updated code
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data.

Nowhere does Ehlers teach a playback only remote control
device and Ehlers does not teach data coupling means, such as a
serial part, coupled to a RAM for enabling updated data to be input
into the RAM.

What applicants teach and claim in the claims pending in this
application is thé storing of codes in a changeable memory, namely
a random access memory (RAM) and the provision of data coupling
means, such as a serial port, whereby the data in the RAM can be
updated as desired. Preferably, the universal remote control
system does not utilize a ROM to simplify the construction and
operation of the universal remote control system or unit. However,
applicants unit, of course, will also work with a ROM therein.

Further, applicants submit that there is no incentive,
direction, motivation or suggestion in Ehlers to modify Ehlers to
somehow come up with applicants' claimed universal remote control
system. In this respect, there is no incentive, direction,
motivation or suggestion in Ehlers to provide a RAM only or to
provide data coupling means, such as a serial port, coupled to the
RAM for enabling the RAM to be updated directly. Accordingly, the
Examiner's rejectiqp is improper and should be withdrawn. See Ex
parte Chicago Rawhide, 226 USPQ 438, where an Examiner attempted
to sustain a Section 103 rejection on the basis of the teachings
of one prior patent. In this decision the Board stated:

"The mere fact that a worker in the art could rearrange

the parts of the reference device to meet the terms of

.the claims on appeal is not by itself sufficient to
support a finding of obviousness. The prior art must
provide a motivation or reason for the worker in the art,
without the benefit of the appellant's specification, to

make the necessary changes in the reference device. The

Examiner has not presented any evidence to support the
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conclusion that a worker in this art would have had any

motivation to make the necessary changes in the Baney

device to render the here claimed device unpatentable."

Applicants have noted the other references cited by the
Examiner and do ﬁot find any of them to teach or suggest the
universal remote control device or system defined now even more
clearly in the amended and new claims submitted herewith.

The Welles II U.S. Patent No. 4,623,887 is almost identical
to the Ehlers patent applied by the Examiner to the claims and
teaches a learning remote where one code at a time is learned. It
does not provide any data coupling means, such as a serial port,
to enable the data in the memory in Welles II to be upgraded. It
suffers the same deficiencies as the Ehlers universal remote
control device, explained above.

The Collins et al U.S. Patent No. 4,425,647 merely teaches a
signaling method and does not disclose a microprocessor or RAM or
data coupling means, such as a serial port.

The Shinoda U.S. Patent No.>4,718,112 discloses a ROM;based
remote control apparatus including a timer but does not teach any
way to change the codes in the apparatus and does not disclose or
suggest data coupling means, such as a serial port.

Thé Reitmeier U.S. Patent No. 4,746,919 discloses a remote
control system in which fixed control codes are transmitted and
interpreted by a receiver. No means are provided for changing the
codes and no data coupling means, such as a serial port, are
disclosed or suggested.

The Rumbolt et al U.S. Patent No. 4,703,359 teaches a search
and set method for finding a set of coded signals for operating a
controlled device, such as a television set. It does not teach or
suggest applicants' step and set method for locating in the memory
of the remote control device the coded signals for operating a

particular apparatus. In this patent, the codes are stored in a
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ROM and no provision is made for upgrading the totality of data
stored in the ROM. Also, no data coupling means, such as a serial
port, is suggested or disclosed.

The Rumbolt et al U.S. Patent No. 4,774,511 also discloses a
universal remote control unit which includes a6 search and set
method of operation. The unit has setable dip switches and sliding
labels connected to a mode switch. This unit is ROM-based and has
no data coupling means, such as a serial port, for upgrading data
in the unit.

The Sogame U.S. Patent No. 4,769,643 teaches a transmitter
driver for programmable remote control transmitter which is a
learning remofe control device that learns one code at a time and
provides control over the infrared output power. This remote
control transmitter does not suggest or disclose data coupling
means, such as a serial port, whereby a large amount of data can
be input into the memory of the transmitter.

The Zato U.S. Patent No. 4,626,847 discloses a remote con£r01
transmitter system which utilizes dip stick key switches for
selecting code pages in a ROM. There is no suggestion or
disclosure in this patent of data coupling means, such as a serial
port. ‘

The Kohler U.S. Patent No. 4,712,105 discloses a remote
control hand apparatus for operating different modules and includes
mode keys and LCD key labels. This patent suggests applying
software via an external carrier, such as a magnetic card, to a
storage means, such as a RAM. It does not teach or suggest data
coupling means, such as a serial port, in a remote control device
for upgrading data in a RAM 6f the device.

The Imoto U.S. Patent No. 4,771,283 teaches a remote control
device which is a learning remote control device operable to learn
one code at a time. This patent does not disclose or suggest data

coupling means, such as a serial port, for enabling updating of
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data in the memory of the device.

Applicants have become aware of other universal remote control
devices which comprise background art or which are not citeable
against the subject application. However, in keeping ‘with
applicants' duty of disclosure under Rule 1.56, applicants are
listing below each of these references, submitting a copy of each
of these references, and submittiﬁg a PTO Form 1449 1listing the -

references. These references are as follows:

U.S. Patent No. Patentee
4,200,862 Campbell et al
4,825,200 Evans et al

The Campbell et al U.S. Patent No. 4,200,862 discloses an
appliance control system including a data transmitter and a
plurality of slave units plugged into outlet sockets of a power
main of a building.

The Evans et al U.S. Patent No. 4,825,200 issued on April 25,
1989 on Application Serial No. 66,853 filed on June 25, 1987.
Applicants had constructed or reduced to practice the universal
remote control device -disclosed and claimed in the subject
application prior to June 25, 1987 and can swear behind this patent
if it is cited by the Examiner, so it can be removed or withdrawn
as a reference citeable against the claims of the subject
application.

In any event, Evans et al teaches a reconfigurable remote
control transmitter which includes a learn mode and a run mode.
In this respect, it is similar to the Ehlers, Sogame and Imoto
patents referred to above.

Since Evans et al teaches a learning remote control
transmitter which learns a code sequence one at a time, it does not
teach or suggest the provision of data coupling means coupled to
a RAM, such as a serial port, for enabling new code data to be

input directly into the RAM.
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Accordingly, the citeability of the Evans et al patént is also
overcome and.obviated by the fact that it does not teach or suggest
a universal remote control system including data coupling means as
defined now even more clearly in the amended and new claims.

Applicants submit that upon reconsideration of the amended and
new claims, in conjunction with the above remarks, it will be
apparent that applicants' claimed universal remote control system
or device and the methbds‘for utilizing same are clear of the art,
patentably distinguish applicants' claimed method, system and
apparatus over the teachings of the prior art and are otherwise in
condition for allowance. An early and favorable action to that
end is requested.

Respectfully submitted,

. .
f%gzlr“ﬂ4w /{'4L<;3/‘4/

THOMAS R. VIGIL

Reg. No. 24,542

Dated:
: /jaa{ 37 , 1989.

7

836 South Northwest Highway
Barrington, Illinois 60010
(312) 382-6500
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. - L Auy. Docket No._87290 S&
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /é! /ﬂ

2 r ‘&‘9
iR e Application of:

: )_
. )
PAUL V.. DARBEE ET AL ) e /f
For: - )  Group.Art Unit: 253
M . . . ‘ . ) )
> UNIVERSAL REMOTE CONTROL DEVICE ) Examiner: V. Nguyen
SerialNo. 07/127,999 )
) )
Filed: i [
e December 2, 1987 . E ) o o ::«9
PETITION FOR EXTENSION OF TIME e B B
’ ‘ = _ O
TO: . ' : s ™
* Honorable Commissioner of > 9 —
* Patents and Trademarks L & - . .
V}C’ashington_. D.C. ?0231 _ . 3 . -'::‘»‘ s
<. : il
Dear Sir: - & I
Applicant, through the undersigned attomcy. hereby petitions for 2 _th_:_e_e_(_l)_ month extension of time to
_September 30 _, 1989 , for responding to the outstanding Examiner’'s Action mailed on
_March 31, 1989 , the original term for responding to which expired on June 30, 1989 '
: ‘0 Anpreviouspetitionfora.____________ month extension was mailed to the office on
' In support of this Petition:
O Enclosed is a check in the amount of §
B - Plcasc charge Deposit Account No. 22-0355 in the amount of $_215 .00 . A duplicate copy of
. this Petition is enclosed.
Enclosed is Response
Enclosed is Amendment _A |

Enclosed is a Continuation Application.

Enclosed is a Continuation-In-Part Application.

00D0DR DO

Enclosed is a Notice of Appeal.
O -Enclosed is an Appeal Brief.

P A Dcclaranon form has been previously filed in this applxcauon
30%4 g7 7 Lty
E Plcase chargeany additional fees or credit any%zetggys&ntﬂz ®ep@jcAccount I\?l 32 8@6”

. Respectfully submitted, B
Dated: Mme_r_fi_o_._l_L ﬂy;«—: /f 7//7/

836 South Northwest Highway Reg.No.__ 24,542
Barrington, Illinois 60010 : R :
(312) 382-6500

CERTIFICATE OF MAIL[NG

I hcrcby certify that this corrcspondcncc is being deposited with the United States Postal Service as First Class Mail in an
_ envelope addressed to: Commissioner of Patents and Trademarks, Washington, D.C. 20231, on _September 30, 1989
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address : COMMISSIONER OF PATENTS AND TRADEM
L Washington, D.C. 20231 EMARKS

SERIAL NUMBER | FILING DATE | * FIRST NAMED APPLICANT - ] ATTORNEY DOCKET NO.
07/1272999  L2/02/87 DAREEE o a7zen
™ THOMAS VIGTL & ASSOCTATES A EXAMINER - /
836 SOUTH NORTHWEST MUY, NGUYENy Y
BARRINGTON, IL 40010
ART UNIT [ rparer
253

DATE MAILED:

03/31./76%

This is 8 communication from the examiner in charge of your application,

COMMISSIONER OF PATENTS AND TRADEMARKS

_|D4his application has been examined [C] Responsive to ication filed on [ This action is made final.

) . . . e N
- A shortened statutory period for response to this action is set to expireémonm(s). e days from the date of this letter.
Failure to respond within the period for response will cause the application to become abandoned. 35U.5.C. 133

Part | E FOLLOWING ATTACHMENT(S) ARE PART OF TH!S ACTION: .
L otice of References Cited by Examiner, PT0-892. 2. Notice re Patent Drawing, PT0-948.

3. lﬂzotice of Art Cited by Applicant, PTO-1449 4. [J Notice of informal Patent Application, Form PT0-152
5. [ Information on How to Effect Drawing Changes, PT0-1474 6. [

Part il SUMMARY OF ACTION

) Eélaims /”'— ’4,4' are pending in the application.

1.
Of the above, claims -__ are withdrawn from consideration.
2 ] Claims i have been cancelled,
3. [J Claims - ar‘e allowed.
4. D/C;aims / - ¢¢ : are rejected.
5. [] Claims v are objected to.
6. ] Claims i ’ are subject to restriction or eleciion requirement.

7. m\is application has been filed with informal drawings which are acceptable for examination purposes until such time as allowable subject
matter is indicated.
. [:] Allowable subject matter having been indicated, formal drawings are required in response to this Office action.

o0

"9, [J The corrected or substitute drawings have been received on . These drawings are [_] acceptable;
J not acceptable (see explanation).

10. ] The]:] proposed drawing correction and/or the [ proposed additional or substitute sheet(s) of drawings, filed on
has (have) been [ approved by the examiner. ([T disapproved by the examiner (see expianation).

11. [] The proposed drawing correction, filed , has been [ ] approved. [] disapproved (see explanation). However,
the Patent and Trademark Office no longer makes drawing changes. It is now applicant's responsibility to ensure that the drawings are

corrected. Corrections MUST be effected in accordance with the instructions set forth on the attached letter “INFORMATION ON HOW TO
EFFECT DRAWING CHANGES", PTO-1474, .

12. [T] Acknowledgment is made of the claim for priority under 35 U.S.C. 119. The certified copy has [ | been received {_]not been received

] been filed in parent-application, serial no. ; filed on

13. D Since this application appears to be in condition for atlowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice undes Ex parte Quayle, 1935 C.D. 11; 453 0.G. 213.

14. [] Otner

PTOL-326 (Rev. 7-82) EXAMINER'S ACTION

Universal Remote Control Exhibit: 1055 Page 000103



Serial Number: 127999 -2~

Art Unit: 237

1. Restriction to one of the following inventions
is required under 35 U.S.C. 121:

I. Claims 1-2 are, drawn to a process of learning,
storing, and reproducing remote control tramsmitters,
classified in Class 340, subclass 825.57.

II. Claims 3-4, drawn to a method of loading a RAM
in a microprocessor system, classified in Class 364,
subclass 200,

3. IIl. Claims 5-26, and 32-44 are, drawn to a remote
control device structure, classified in Class 364,
subclass 900.

4.‘ IV. Claims 27-31 are, drawn to a method for
operating a remote control device, classified in Class
364, subclass 900.

5. Inventions gn groups #1, #2, #3, and #4 are
related as subcombinations disclosed as useable together
in a single combination. The subcombinations are
distinct from each other if they are shown to be
separately useable. In the instant case, invention #1
has separate utility such as a process of receiving,
transforming, and timing the train pulses. Invention #2
has separate ﬁtility such as a method of loading and
transferring instructions into computer memory.
Inventio:f;as separate utility such as a circuit
structure of a remote control device. Invention #4 has
separate utility such as a method for pressing keys and
operating the control de&ice. See MPEP 806.05(4).

6. Because these inventions are distinct for the

reasons given above and have acquired a separate status
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Art Unit: 237

in he art because of their recognized divergent subject
matter, and the searches for each inventions in groups
#1-#4 are separate and separate examination for each
group would be required, restriction for examination
purposes as indicated is proper.

The number references classified in class
364/200 is over 5000 and a computer aided search system
(CASPIR) plus automated patent system (APS) are used to
search thesé references based on their separate
classifications and distinct status in the art. The
search system uses approximately 400 term codes, each
one representing a specific topic, each of the 5000
references being coded in accordance with the term
codes.

The same searching method applies to class
364/900 which contains around 4500 patents,
approximately 400 term codes being used to further
separate class 364/900.
7. During a telephone conversation with Mr.
Thomas R. Vigil on 2/28/89 a provisional election was
made with traverse to prosecute the invention of group
#3, claims 5-26 and 32-44. Affirmation of this election"
must be made by applicant in responding to this Office
action. Claims 1-4, and 27-31 are withdrawn from
further consideration by the examiner as being drawn to
a nonelected invention. See 37 CFR 1.142(Db).
8. Applicant is reminded that upon the

cancellation of claims to a non-elected invention, the
inventorship must be amended in compliance with 37 CFR
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Art Unit: 237

1.48(b) if one or more of the currently named inventors
is no longer an inventor of at least one claim remaining
in the application. Any amendment of inventorship must
be accompanied by a diligently-filed petition under 37
‘'CFR 1.48(b) and by the fee required under 37 CFR
1.17(h).

9. Applicant is reminded of the proper language
and format of an Abstract of the Disclosure.

The abstract should be in narrative form and
generally limited to a single paragraph on a separate
sheet within the range of 50 to 250 words. It is
important that the abstract not exceed 250 words in
length since the space provided for the abstract on the
computer tape used by the printer is limited. The form
and legal phraseology often used in patent claims, such
as "means" and "said", should be avoided. The abstract
should describe the disclosure sufficiently to assist
readers in deciding whether there is a need for
consulting the full patent text for details.

The language should be clear and concise and should
not repeat information given in the title. It should
avoid using phrases which can be implied, such as, "The

disclosure concerns," "The disclosure defined by this
invention," "The discloaure describes," etc.
10. Claims 10-26, 36, and 38 are rejected under 35

U.S.C. 112, second paragraph, as being indefinite for
failing to particularly point out and distinctly claim
the subject matter which applicant regards as the
invention.

In regard to claim 10, please further revise
the preamble to indicate the purpose of using the
microprocessor system in the claimed "universal remote
control device" as in claim 32. On line 2, the term "no
ROM" does not make any sense. Similar rejection holds
for the phrase "to inputs and outputs"”

In claim 12, what is meant by "equal numbered
multiplex lines"? Does this imply that the address

lines are equal?
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Art Unit: 237

In claim 17, line 3, "ro" is mis-spelled.
In claim 19, does the claimed "electronic switch
means" imply the same "switch means" of claim 17?2
Claims 36 and 38 contain similar errors as
claims 17 and 19.
1. The following is a quotation of 35 U.S.C. 103
which forms the basis for all obviousness rejections set
forth in this Office action:
A patent may not be obtained though the invention
is not identically disclosed or described as set
forth in section 102 of this title, if the
differences between the subject matter sought to be
patented and the prior art are such that the
subject matter as a whole would have been obvious
at the time the invention was made to a person
having ordinary skill in the art to which said
subject matter pertains. Patentability shall not
be negatived by the manner in which the invention
was made.
Subject matter developed by another person, which
qualifies.as prior art only under subsection (f)
and (g) .of section 102 of this title, shall not
preclude patentability under this section where the
subject matter and the claimed invention were, at
the time the invention was made, owned by the same
person or subject to an obligation of assignment to
the same person.
Claims 5-26 and 32-44 are rejected under 35
U.S.C. 103 as being unpatentable over Ehlers.
In regard to the claims, it is believed that
Ehlers patent teaches a reconfigurable remote control
transmitter which further includes the claimed "process
of learning, storing, and reproducing the remote control
codes", (see abstract). In the learning process, the
reconfigurable remote control transmitter receives and

decodes the transmissions of a train of pulses from "
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Art Unit: 237

another remote control transmitter., Also, Ehlers patent
teaches the following claimed:

- microcomputer (24) as the claimed CPU (see Fig.
4b);

- CMOS RAM (38, 40) as shown on Fig. 44;

- LCD display (Fig. 4c) and transmitter as claimed
output means;

- Input means as various function buttons on the
keypad device (See Fig. 3):

col. 5-6 further teach the claimed steps of
"recording the point-in-time of an edge of each pulse as
well as timing the duration of a train of said pulses".
It also teaches in the learn mode and storing mode, the
codes are stored in the RAM of the ROM-less
microprocessor system and the steps are repeated for
different transmitters from different remote control
devices until the reconfigurable remote control device
is ready to use.

- PFig. 4c further teaches the claimed latch (42)
coupled between RAM (40) and CPU (24):

- Fig. 4a shows the claimed "wake-up circuit" and
the claimed keyboard including row lines and column
lines, etc;

- fig. 4c shows the claimed "light indicating
means” and "light blinks";

Cols. 9-22 also shows the claimed steps of
"pressing the key for making a command, and one or more

preselected additional command keys". The other claimed
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keys such as "mode keys", "stepping keys”, and "function
‘key" are also obvious shown by Ehlers on Fig. 3 as these
keys are inherent features of any modern remote control
devices.
.The applicant is advised to read cols. 3-22

for further details.
12. Any inquiry concerning this communication or
earlier communications from the examiner should be
directed to Viet Nguyen whose telephone number is (703)
557-8067.

Any inquiry of a general nature or relating to the
status of this application should be directed to the.

Group receptionist whose telephone number is (703). L
557-2878.

v

VN/3rm

3/6/89
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ey say 144 S e D TRADEVARKOFFIGE | 87290 157,990 ¥V P
APPLICANT _ /
S\-INFORMATION DISCLOSURE CITATION Paul V. Darbee et al
3 - . FILING DATE GROUP
. MAR o \(Use several sheets if necessary) ; December 2, 1987 Unknown
P T1® : ~_U.5. PATENT DOCUMENTS
VAEXAMINERSS DOCUMENT NUMBER DazE NAME cLass |suBcLass | FAshiGDATE
o £y .
N 3l 9] 5| 6] 7| 4[5] 5/81/76 Ellis 340 337 B
V.r/ |88 | 4 35| 6|5]|0]0 105(2/}‘/82. Skerlos et al. 358 | 85 i
Dl —_—
\/.{\J AC | 4 3| 8| 6{4[3]|6]| 5/431/83 Kocher et al. 455 | 151
' /\,/ AD J | —
[/ 4 5/0]9[{2[1]{1] 442485 Robbins 455 | 603
3 ;
//p-/ AE | 4l 5| 6| 6|0|3|4| 1421/86 Harger et al. 358 | 194.1 j
Y Mol 4 6| 2|3|8]8|7] 1 /18\/86 Welles, II 340 | 825.57 £/15/84\
i‘) AG ¥ 4l 6| 2| 6] 8|48 12}2/86 Ehlers 340 | 825.69 5/15/84\
|)fr/ AR 1/ 4l 7] of 3[3]5]9 10%/27/87 Rumbolt et al. 358 | 194.1} 01/20/8% !
R ‘ J
Vor/ |a 4 7)1{2|1]0[5] 1248/87 Kohler 340 | 825.69 4/30/85(
U N—-
AJ
AK
FOREIGN PATENT DOCUMENTS
TRANSLATION
DOCUMENT NUMBER DATE/ COUNTRY CLASS | SUBCLASS YES | NO
_. A .
/. \/
V.[ AL | 0| 2t 0| 3|6|6|8| 12/3/86 EP —
17
AM
AN
AO
AP
OTHER DOCUMENTS (Inc/uding Author, Title, Date, Pertinent Pages, Etc.)
AR
AS
/ /
) % I/
EXAMINER DATE CONSIDERED
V- NSoyen” z/24/57 |
'_-;EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through cjtation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
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PTO - 948
(Rev. 8.--82) .PATENT AND TRADEMARK OFFICE PAPER NUMBER

GROUP 2‘)70 , 5} ._7 ,7,¢,W

.NOTICE OF PATENT DRAWINGS OBJECTION

U.S. DEPARTMENT OF COMMERCE ATTACHMENT TO 7

Drawing Corrections and/or new drawings may only be
submitted in the manner set forth-in the attached letter,
“Information on How to Eff ct Drawing Changes’” PTO0-1474.

A. Q/The drawings, filed on /ﬂ @ , are objected to as informal for reason(s)

checked below:

[37 CFR 1.84 (1)]

1. D Lines Pale. - 11. D Parts in Section Must Be Hatched.

2. D Paper Poor- . r 12. [] Solid Black Objectionable.
’\/ GA

3. g erals Poor. 13. D Figure Legends Placed Incorrectly.

4. Lmes Rough and Blurred. 14. [] Mounted Photographs.

5. D Shade Lines Required. 15, D Extraneous Matter Objectionable.

6. D Figures Must be Numbered.

16. Paper Undersized. either 8%" x 14",

or 21.0 cm. x 29.7 cm. required.

7. D Heading Space Required.

8. D Figures Must Not be Connected. 17. D Proper A4 Margins Required:
O7Top 2.5 cm.  [IRIGHT 1.5 cm.
(OLEFT 2.5 em.  [JBOTTOM 1.0 cm.

9. D Criss-Cross Hatching Objectionable. .

10. [[] Double-Line Hatching Objectionable. 18. [] oOther:

B. Q/The drawings, submitted on /z/z// , are so informal they cannot be

corrected. New drawings are required. Submission of the new drawings MUST be
made in accordance with the attached letter.
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auxnorization unit; Alex 7, Cook, Jr., 3I8CEeR20; 258«I49; ZB@«1¢; 4554 [IMAGE
AVATLABLED )

4,787,063, Nev. 22, 1988, Acquisition and transmission system for a
rder and a computer center; Francis Muguet, Z64#900; 3EB%I35; HOUxEE, 1
1.7

4,786, %646, Nov. 22, 1988, Head mounted video display and remote camera
teméL?qavles M. Hanson, el al., EE8%188; 224%181; IS58%113%; 455%&617 [ IMAGE
AR L ARLE ]

4‘?3}77‘?2_1‘?8 Oct. 18, 1988, Audience monitoring system; Oscar M. Lurie,

; 3EB%84; 455x2 [ IMAGE AVAILABLE]
4;779,134 Oct. 18, 1988, Apparatus and method for viewing of multiple
fevision stations and Eﬁiﬁﬂ;ﬁﬂﬂa among them; Stephen M. Malk, 358%181,
, 185 N

48. 4,777,785, Oct. 18, 1988, Method‘df guiding & robotic lawnmowery Raxmond

J. Rafaels, S6x19.2, DIG. 1S

4%, 4,777,329, 0Oct. 11, 1988, Graphic input system; Samuel W. Mallicoat,
178183 34@%7@6; 4734 % 458

Gd. 4,775,865, Qct, 4, 1988, Emergency vehicle warning and traffic control
system; Mithael K. Smi%h, et al., J40%906

;3 John A. Caﬁlinp
1G.9; 275#16E, DIG.28;

Wl 4,77436792 Sep. 27, 1988, Stride evaluation SEBtem
264 %55y TIx3ITF, B6R.ZT7, Béﬁ.éz; 119%29; 272%129,
AU IR J6A¥SHE k) Ut T Y
52, Var7Th, 511, Sed. 27, 19 5, Universal o units Robin 26% Vi
@ .. e HAGEREWE L. TTE g

B. Rumbolt, et al., I40xB25,569; 258#194.1 , B gsc 402 3qQo 34(5/ P,

4,772,877, Sep. 20, 1988, Security indicaﬁing attachment for safe-type
ava%us; Thomas J. Rice, Jr., et al., 340x543; 70%47%4, DIG.49; 199+353;

SABESAD, GAE

4,771,456, Sep. 13, 1988, Cable television channel selector/descrambler
(se,wi%h cable-ready video applicances; Thomas F. Martin, et al., I8@x1g;
IB@*173 LIMAGE AVAILABLED

771,283, Sep. 13, 1988 emote devices ﬁﬁiﬁ'ichi
, | TAmkBE. 71, 8nE. vz, 825,90 \:BW* P4, 1; 455I5R, 6BE [IMAGE AVAILABLE]

4,763,194, Aug. 7, 1984, Bateway for use in load_control systen

.4 2% .- way. u A : - L
sahiro Inoue, et al., D408%310R; 333%14; Z496310A, 538, BRS,0I, B827; I7HxIV
P22

41757L3®4, Jul. 12, 1988, Vehicle security systemy Fi-Ick Rho, J348%52%,
19, 565, bbby I41%176

4,755,978, Jul. 5, 1988, Disc player; Fazuyuki Takizawa, et al., 369%3E7,

59, 4,754,426, Jun. 2B, 1988, System for cmntrmllina conmunications on @
%SE%FAgFé?visiun network; Robert M. Rast, el al., Z58%86; 45%%x5 [IMAGE

Gd. . 4,754,255, Jun. 28, 1988, User identify
device; Rudy T. Sanders, et ai., SE7w1G. 4 1
25.31, B2E,469; 341%176

& 4,752,954, Jun. 2
ta )

idigectional TV sys
. GE AVAILABLE]

ing vehicle control and security
BO*287y ITd4uxd42d, 4I3¢, 8528, O

1, 1988, Upstream signal control apparatus in .
tem; Akinori Masuko, IB9#20; I58#84, 8b; 455x%2, 9§

g Jun. 21, 1988, Chemical warfare simulator; Charles K. Akers,
3 D64 %BE6G

978, Jun. 14, 1968
18100 updateable tele
9

4 System for electronically controllably viewinc
1
B3, 22, 142, 194.1,

%i%iwn programning information; Eli Reiter, et
B3
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BUECED auul0 B1gnaly o rnonael k. Long, SDdENBEe, 194.1, 198 [IMAGE AVAILARLEY
65. 4,745,492, May 17, 1988; Input device for a display system usin
phase-encoded signals; Victor Auerbach, JABERTHR, TH&, Ti2y T 45ERAGE E?MAGE

CAVAILABLE]

i&&. 4,741,275, May 3, 1988, Device for controlling accesses of the BECLTLty
chamber; Jacques Lewiner, el ala., 1@9%7; 73x278; 109%59R

&7. 4,740,912, Apr. 26, 1988, GQuinews-electronic Peelacement for the
newspaper; Ranald 0. Whitaker, Z64%99% [IMAGE AVAILARLE]

E5h%41%, 74

69 A4 TI2,438, Mar. 22, 1988, Split-image optical viewing instrument; Zvi
Orbach, et al., Z50x1.1, 172; 358%168 [IFMAGE AVAILABLE]

&H8. 4 738q52bbjﬁprn 19, 1788, Auto-portrait photo studioj; John J. Larish,
291

4,730,797, Mar. 15, 1988, Inflatable core orbital construction method
space station; Michasl A. Minovitch, 244%159, 158R; 322%2

\/4,728’, 49, Mar. 1, 1988, device for controlling
“ious functions of one or more appliances; Hans-Joachim Platte, et al.,
AGXBRT, BT, B25. 69

72, 4,718,759, Jan. 12, 1986, Aprawatu% for_the alignment and balance of the
cle; Louwis L 3

wheels of a motor vehi

-« Butler, ZEB6#1525 IE#203,18, 288 [IMAGE
AVALL ABLE]

718,112, Jan. 5, |
Ha, 455x151; =58%19
TL.ABLE ]

N pva:
w 4,713,935, Dec. 15, 1987, Optical [

oy who oo e b B P -
ROWE221; Z4UwTE7, 8RE.19; I41x21, 27

Bkl [H=haanedd apparatus: Hatsuhiko
s ; 45D ; 231, 6@3 rimAce

Randy L. Rhoades,

75, 4,712,239, Dec. 8, 1987, Security arrangement for downloadable cable
television convertersy William Frezza, et al,, o @xz@dy IEB%B6, T49; IBUR1E,
495 4S04 [IMAGE AVATLARLES

76, 4,718,956, Dec. 1, 1987, Cable television systemy Robert M. Rast,
I8 2Y; ZSé%Bé, G495 ZBow1d, 1T [IMAGE AVAILABLED

77. 4,710,953, Dec. 1, 1987, Cable television
communication pathi Mara W. Fauffman, I80%19;
G2, 20%; IBGR20; 455#2 [ IMAGE AVAILABLE]

D-way telephone

EEB*E4; I79%91,

3

v, 78, 4,784,610, Nov. 3, 1987, Em@rﬂenc¥ vehicle warning and traffic control
system; Michel R. Smith, et al., 2309064

795,459, Oct. 27, 1987, Interface device; Susumnu Bueyoshi, et al.,
75, 559, Oct. 27, 1987, Universal
1den%i¥icat10n capablll%%& Robin B.

G

4
xR00; SEE*GII; 455k6h
?ﬂ@] unit with
: T, et al., I58%194.1;
5. 69, B25.72; 455%603 [IMAGE AVAILABLE]

RLs o]
,

705, Zwb, Oct. 27, 1987, Appliance system; William D. Barritt
‘&’CF',’::xszsh, 3bR, Bza, 825,06, ©25. 00 ’ : ) ’

82. 4,791,794, UOct. 20, 1987, Television receiver comprising a teleteut
decoding circuit and & page number memory; Melohert M. Froling, et al.,
E58#147, 141, 146

83. 4,698,678, Oct. & 1987, Cable stereo apparatus; Thomas C. Matty,
58486, 18%; 4%5%4 [IMAGE AVAILABLE]

84. 4,695,880, Sep. 22, 1987, Electronic information dissemination systemns
Terry W. Johnson, et al., 358#8b) S4P#BRE ., 47 IZEBR425; 4555 [ IMAGE

AVAILABLET

8%, 4,691,787, Sep. B, 1987J Auntomatic modular fire extinguisher system for
computer rooms; Geoffrey S. Stern, et al., 1&69%61, 19, 24, 70

86. 4,691,340, Sep. 1, 1987, Image irformation arcessing user terminaljg
Batoru Maeda, et al., 37994, 98, 192

87. 4,689,761, Aug. 25, 37. Multiple independent . »ut pericheralar Tamoc
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W/ FEGL SLGREDy L7910, 339, 340

154, 4,460, 6576, Jul. 17, 1984, Non-—impagl 1ngle and mplti-ply printing
method and appdnatud% Warien M. JEabel, &4 5 281w, H3Z¥11, ORj 355%155
4ops118; 427%1485 426x913; 439kzaZ, 3is, t4b, 48,7455, 954

1 oy
qd"lﬁ cit 4,18,59,31,47,68,72,119, 134, 137,138,141,159,179, 186,200, 201, 295, 214,
218,27

4. 4,877,841, Nov. 7, 1989, Supervisory control system; Marian Stefaniu, et
al.,y, 348#825.47, 25 .84

18.) /4,878,985, Oct. 31, 1989, [?;ﬁj@% [ Yoshiki
Has«ha:a5 ~41»53; 34ﬂ%8ﬁ5.?25 XEEx194, ] YGE AVATLABRLED

2. 4,878,852, Oct. 31, 1989, Hand-held tramsmitter for the emigssion of
caded eler%rnnagnetlr pulses, and a r@rwlveﬂ for P&FELVng E”] 565 emitted by
transmitter; Matthias Schulze, 340%8205.49, 825,57, 820.72y 341%176;

Sx91

4,876,736, Oct. 24, 1989, Method and apparatus for dwtelmlnLn a;aﬁmel
dption of a recelvers David A. Fiewit, 403%2; I58xB84; IT77%92; 455151
AEE AVATLABRLE]D

4} (879,848, Oct. 17, 1989, Device for (S C f‘or af . s
tllldl dppﬂrahur, Vitaly 5. Dzjuban, B S ERBEL G0, B2G.16, 8EE.TL,
325.77 DHLELE

H&8. 4,872, 193, Oct. 3, 1989,
radzf/bwlfxlmlun transmitter

T2,

. Leonard, 37944, 41, 184, a5

4,872 654, Oct. 3, 1989, Video interface for capturing an incoming video

?zfndl and owmrnﬁtllng the video sigrnaly Michasl J. Gray, et al., Z58%14d,

MedEa 13, 03 DIMAGE AVATLARLE]

4,866,454, Sep. 12, 1289, Multi-brand wniversal

i. F“?ﬁan Z4@RB25, 75, BEG. 44, BED.SY, B2U.6%y I41%1765 F7Ow189;
CITHAGE AVRILARLED

Bb4, 647, Sep. G, 1989, Wireless infraved EhTeds [Seakaaen
(hrl&b.PhﬁP C. Har,1ngtwn5 A455#HET, HB1, oBa, &17

AGE AVAILABLED

Sep, 5, 1989,

system, components and
b 'Jlﬁl}.J‘ 31y =t

;14, 118, 116 DIMAGE AVATLARLE]

.1Epn Sy 1989,

=91 unlmert
Yoshikazu 'ﬁWdﬂH{T

2, w4 455w

G, 864, 436, Bep., S, 198Y, Televis:
udBrnal -power stage; Uwe Hartm nanr, et
L IFMAGE AVeTLARLE]D

with a synchronize
21y BlSw4ll; 308199

159, 4,862,151, Aug. 29, 1989,

device for a computer

associated with a video screeny Daniel Grauz, et al., I4d#7@6; 178%18;
YIS : 712 LIMAGE AVAILARLE]

“I, Aug. 22, 7
EEBw 1905 45

ﬂutmp*n"ammzn Tt
A

. ¢ I apparatusy William H.
1864, 347 [IMAGE AVATL 1

S E

S
'59,922, Aug. 22, 1989, Bystem for controliing t
ld ¢

e L;::a A’unq mode of
led apparatus; Hara Tauchenitz, et al., H18#478; 192y D618, 5

4,857,917, fAug. 15, 1989, fcont uppmratUh proaviding
ag%??ﬂgF;§QWﬁd by data pulses; Hazuo Sato, 4dwB2E .57, BE5.46%; 405%Z473
[ AT S I O S F el UG A

ﬁngu 18, 1989, Dabd Lumpra ': technigue for reconfigurable
E@ atuess bm[p Jaoo 8mith, SAGEBEIh. 693
E AVAILABRLE]

N 4,856,638, Auyg. 1%, 1989, unit holder assembly;
slav Nuval 211H1E, 33

- 4,856,081, Aug. 8, e Rw«nnfngurab]e § o I . /‘
dparatus and method of using the same; Bobby J. m1th, oorl13l; F48x825,57,
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88. 4,689,922, Aug. 25, . 37, System for contirol of & video storage means by
a programmned ; Jorin Feets, et al., 434307 -

cable television network; Robert M. Rast, et al., 358284, 34%; 45555 [ IMAGE
AVATLARLE]

8%, 4 684, 989, Aug. 4, 1987, System for controllin commuriications on_a

€. 4,683,789, Aug. 41t1987, Method and apparatus for separa

, : 4 arating printed
circuit boards from multi-board panels; Gilbert 7. Lopez, BIxIE 3 2

ey 7H.8, 277,

415

Fi. 4,6B2,218, Jul. 2t 19687, Surveying instrument with image display unit;
Atsumi’ Kaneko, 358%93, 108, =235, 299 !
72, 4,680,511, Jul. 14, 1987, Video apparatus for generatimﬁ a conductively
isolated control signaly William V. Fitzgerald, et al., Z15#d11; Z50%199,
194.1 [IMAGE AVATLABRLE]

G300 4,673,921, Jun. 16, 1987, Apparatus for finding the location of a car
‘within a vast area; Munec S&I%D, et al., I40%539; 180%287; Z97%10.5; I4@%991

P4. 4,672,195, Jun. 9, 1987, Radiant beam coordinate detector system; Carlos
- E. "Bolborne, et al., 200%221, 2Z2Z.1

%95, 4,669,082, May 26, 1987, Stepless pulse count gggggipmn;- Alan K.
Henderson, et al., 364%181; 318%591, 594, GBIy T6A4%167 .01 RTTRES

6. 4,665,928, Mar 19, 1987, Range of motion measuring and displaying
devigce; Andrew V. Linial, et al., 128%782: 272%DIG.S

4,656,655, Apr. 7, 1987 Eq?;g;ieMapter of electric
uipmént &siné teleehéne liﬁes; Lazuo Hashimoto, 3I79%1050; IZ60#69; IZ79%74,

4553607 LIMAGE AVATLABLE]

8. 4,652,741, Mar., 24, 1987, Radiant beam coordinate detector; Carlos E.
Golborne, 258221, =2257.1

/
e, 4,651,558, Mar. 24, 1987, Me
lines; James K. Martin, et al., 7

thod and aE?awatuﬁ for inspecting lateral
%49, SRy E358% 109

i@, 4,649,264, Mar. 18, 1987, Electronic voting machine: William H. Carson,
2TERE4R, SOB

101, 4,646,884, Feb, 24, 1987, Mete
Burrowes, et al., 34@*87%.@3; 2B BE
182, 4,644,393

ing_methods and appawatua;'David E.
#3166, 878,29

Feb. 17, 1987, Means for monitoring people who are watching
1sion se%; Peter k. Smi%h, et al., Z08%84 [IMAGE AVAILARLE]

s G411, 2015, Feb. 3, 1987, Television Eggtwm scheduler with on-ec
Lype programming prompting apparatus; illy W. Beyers, Jr., 360

SOB#ALEE; 474%323

Cle4, 4, 6T 31E, Dec. 3@, 1986, Method and apparatus for transferring data

: {25 dipitaé%y controlling video equipment; Takao Mogi, et al., 2EB% 160, 21K,
] . [, FEs

4,526,892, Dec. 2, 1984, Television system with menu like function
~ 22, 188

gl selection; kevin E. Nortrup, et al., IE8%x21Rr, 22,

econfigurable
e
£ oa. 3

;5 Raymond G. Ehlers TAORBES5, &%, 825,57, 8

_ 4, 626,848, Dec. 2, 1986, Frogrammable functions for
4 ;; j&%*é@S, 688 [IMAGE AVAILABLE]

187, 4,625,276, Nov, 25, 1984, Data lmggin. and transfer system using

portable and resident units; William M. Benton, et al., 364%408; 2THHI79,
28@5  364%4TL, 46, 410265 ITFRGL, 144, 148, 3575 9@2%26, 39 [INAGE

AvalLARLE]D

N4, 623,887, Nov. 18, 1986 Reconfigurable H
eth’'E. Wellés, 11, 40¥B25.57, 825.89, 825.§§§t§58§9a§??9’335; FOHRIT. 1
\SS*603 [ IMAGE AVAILABLED

149, 4,622&&81 Nov. 11, 1986, Apparatus for transmitting digital datay
Stephen C. qneli, et al., I73%48: 250%551: 435x687. AR T IMARE aVLTI oR &9
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| Lal, 4,601,002, NOV. Ll, 19860, MEGIOC and apparatus tor separacing

PPlﬁt&d*FlFCUIL boards from mult]*huard panels; Gilbert T. Lopez, BI*27, I3,

35, &2, 76.8, 1@4, Ro6, 260, 277, 368

1il. -~ 4,620,029 ULL. _28, 1986, Ficture displa d4v1re- Toshio Amanc, et al.,
"58§“49 iBi, ié, 9Z.1, 194.1 L[IMAGE AVAILABLE]

112.H 4,618,895, Oct. 21, 1934, Video editing system; Bruce R. Wright,
BEge31l, 27, ?wég 16%*14.M, 18, A1

113, g b ’.‘:"’4jj Oct. 7, 1986, Multifunction steering wheel; Robert F.
Reighard, hiwehs,69; Sbvein.l; 4552663 [INAGE AVAILABLE]

114, 4,614,274, [Bep. 3@, 1986, Control /%th for avtomatic material
Mandling crane; Dean R. .dVallu et al., 12% &y 24@#825, 74

115, 4, &HE
ronprefer

2,438, Jul. 29, 1984, Tuning system with provizions for skipping
wd tuning positions; Fawl D, Filliman, 45%3#166, 184, 18&

116u 4,680,918, Jul. 13, 1986, t4u}pmenk for reproduction of alphanumerical
data; Fletro Belisomi, et al., 34@#71i1, 296& a EnY Segwie, o8

117. 4?5961@49 Jurm. J7L 1784, Elect Alfred E.
i "

7 2 ical control sys
zeobtl, T, 48BNssply 54908205, 72; 4

t
Wie, bBlE, 617 L

i
[+d

Lﬂ -

F

£ ui
IMAGE AVAILABLESD

s B
118. 4,591,914, May 27, 198&, Apparatus for controlling power supply to

eglectronic circuitryy Funio Hakamada, et al., 308%19@; Z07%64; I5B#194. 13
ASERE4E, I5E L IMAGE AVAILABLE]
1i%. 4,u9é,ﬂ@“, 198&, Computer-—assisted audio/visual teaching system;
e e
'-'\‘3

James W, Groff,

120, 4,580,291, Apr. 1 1584, Method for 2he] djgital signals, and
subscriber =tat1un f o 3@1crcmmun1cat10n Hﬂm“,_ ﬁLTELr1uUt1QH; Charles H. G.
ab der Halden, 455x406, &12 LIMAGE AVAILABLED
121. 4,578,674, Har. 25, 1986, Mathud and apparatus for thelt 86 CUWirsor

et L on fDH[LDE; David C. dLFr, et al., J4@%710; 178#18; = ¥148E; 341%31j
SE#6EE [ IMAGE AVATILABLE]

4,578, 665, Mar. 25, 1986, Remobe cmn rolle uutveilyance tirain cars
~HE i Yang, 246%14 151; 7E%b0h; 296%121, 1&7D; .4wnu.9, Tihby TOER1E0;

S1.@ly  SELIEE6 DIMAGE QVHILABLE

4,573, 37%, Mar. 23, 1984 ? rating theatre lamp; Eberbard Roos,
cpnhy hREDBa, BE4 [IMAGE AvRTERELET
\4157 y el Mar. 18, 1986, Arrangement for detecting to which channel a
Yision set is tuned; Ra y13|d Leavton, et al., 358%84; 4552 [IMAGE
[LARLE] B
neEY, Bls, Feb. 4, 198&, TV Movi that talk back; Robert M. Best,
T TR0y 35E#5; 358%3@2, FAT; D644 L@y ITETIVR; TBIw4E, 11d; 473«

4y wbb, 34, Jan. Z1, 1986, [Ebids Heakdsesd transmitter
gement for one or more television devices; Mark Al Hdrger et al.,

Sgéf,zojg I4pwR2h, 22y 450s151, 383 . % 82 2 q/ _m, # S"‘g 7/

) L abid, 37, Dec. 24, 1983, Hitu my]t1~r‘annpl combustion gas analyzery
Fald F. MoGowan, et mlu, FE s S45, E01y 356439 ‘

4,559, 5481, Dec. 17, 1985, Television receivery Toshio Amano, 2t al.,

19h11- AiSxlge

A BB, @E7, Dec. 17, 1985, Device for the pre-programmable infusion of
Lides Manfred Franetszki, et al., &4x131, 8%1.

y 4,051,832, Nov. S, 1980, Telephone based control system; Richard T.
dPll et ai., T7BEBE3.3, b2y I7T7xR4, 184

131, G, 00Y, 487, Oct. 2 1985, Method of analyzing broadcast data, a netword
analyzrer Jmplementlng 5uLh a method, and re

eiver eguluant wsing suech an
aralyzer; Tristan de Couagoon, et dj,, I7IHIG, 1y DhUxgil, 147y E71%29.1

132, 4,839,711, Sep. I, B35, Tuning control systemWBr a pair of tuners
emolovine a common channel skie memorvy Mark A, Harger, 45%siiAb: TERe1G1 1
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194.1, 3333 Z6@%3I3015 455135, 186
o ®
by 5055, 333, Aug. 13, 198E, Transmitter and receiver for contirolling

wlements, Joseph . Twirdowsll, Z4wRdZn. 69, 939, 825,22, B2H.31,
455151

, G29, 98, Jul. 16, 1985, Transmitter and receiver for conirmlllng the
in a trdnsmltter and receiver; Frank J. Liotine, et al., 340¥B25.52,
EF4Lx1T76; 405151

5527 ”“4a JUl« 2 syatem; Daisul
fg? al., 45me4, 151, [ IMAGE

_}l"
—

,S27, 194, Ju
EEEERG, 192

VEZ. 4,825,828, Jun. 25, 1785,

annel assignment for CATY system; Semir
CIMAGE AVATLABLE]

nncthn selecting method and system for an

idea arding and roprodu(1n4 systemy Takashi Enoki, et al., Z69%2;
1=t Cly BE9wnsy EB1xB1, 123

PR, 4,519,193, May 28, 1785, Fruit harvestin

apparatus with television
v

camera and monitorg Jitho ertlda, et al., S6+22g.1, 1@.2; 358Bx1d7; 201xd
SF. 4,519,892, May 21, 1985, Cont ro]linq the operations of at least two

vices; Teshio Amano, 358%3E5; -4W%8‘u_6~, uu8K18o5 194, 1y Z&89%29

4,517,564, FMay 14, 1983, Cordless
‘e MUrlwhltu, et al., wdwm\ﬁb“éQ; 4

remote cmntPor dppaﬁutqﬁg
Feldy Do lYl b1y AE5#15]

'dE]ﬂq bnnt@ry life in
AR BT, ST 3

e Apr. w 198%, Technigue for incr
§ transmit -5 Johin J. Hayes, Jr., 3
e LAY S LIHQGE AVATLABLED

142, 4,509,218, Apr. 2, 1985, Television receiver adaptable for descrambler

module; Ellicott 5. Fohn, 43535#34%; I58x1%4.1, 254
CIMAGE AVATLARLED

j OIBORLE, 19; AS5xISE, U3

1473 4,509, 138, Apr. 2, 1985, Digital control of diode ldkuv for atmospheric
Ep-:twu%cmp/, Robert T. Menzies, et al., I64#554; 200#338.5, 335

144, 4,506, 30%, Mar. 19, 1985, Film video player with zoom, scan, and
avtomatic border controly William T. Fearnside, 358225, 192, 2499, 214

145, 4,uw 18, Mar. 5, 1985 Huihud and_ PPﬂIﬂtU“ for calibrating +low
meterss Vernon G. Converss, Ii al., 73w '

Laé. 4,&%1,9/hi Fekb . € 198%, Float detection system; Charles E. Foerster,
Jr.y et oal., Z0HxE77; #5, 5

g 2
147. S e, Febn'iq i9
C. Aucht

19, oy Uffset QFEE demodulator and receivery Richard
;erlumle, AT7EEBHy F2YwET

MGy ERT7SwTT

148, 4, Sen

. ratus with power
saving

,Eli, Feb. 1%, 1985, Audibly announcing app
buires Shintarao Hashimoto, et al., 3&8#bHs, 24

g

497,627, Jan. 29, I198E, Method and apparatus for automatic warp

: , ; P b o : "
=ribion of corrugated uudtd; fichard McGuire, et al., 3&4#471; 15H#64;

S, s 495, 654, Jan. 22, 1985, Remote controlled receiver with provisions
fap automatlcally programming a channel skip list: Michasl 8. Deiss, 455%1blg
IToBELR4, I 45Exl6s4, 186, 383

151, 4,495,516, Jan. 22, 1985, Film video play
area Jm,q@ sEnsor and eznq}e frrame CCD image =
G. Moore, et al., 358¥54,

having flash illuminated
ear for wse therewithy Lleslie

152, 4,479,675, Sep. 11, 1984, Random access control apparatus and method

FDP slldL EPUJ&(LU Dominic J. Di Gianfilippo, et al., 3353%13; Z40#BRG.
TR0, 1%, 1175 SoowGn; A34%E14, 316

4,465,932, Aua., 14, 1984, Divital space vhone svstem: Thomas J. Zato.
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FatDe €375 wInd® b Fia by 430%ONL e ahFIE HYHLOL Ao
855, 746, Aug. 8'? Multiple device
ter’ Carl W: atan Th1e] 7H, 233 58%19‘
L B5E, v4d, Jul. 18, ]‘78‘3.?., Infrared systen for
Llng and deaLflvatlng one or more Dev1ge= in a single enclosed spaces
M. Teich, et al., 45586073
18 cit 283,299,554 , S48, 353, 304, B78, 304, 4535, 456, 479, 482, 483, 487, 59
55
4,848, 609, Jul. 18, 1989, Adjustable holder for TV, stereo and VCR
BRI units; Rupert L. A. Meghrot, 211#13, 175; 245%389.1,
5 347, 601 Jul. 11, 1989, Remote transmitter kity William 8. Conti,
; E4RR2T. 69
4,845,635, Jun. ?L 1989, Channel ;elwrn;ni anhl haolder for television
Masanori Okarzaki, 43535%131; 388B%194.1, 20U S3e128, 248, I52, H@T
4,843,584, Jun. 27 198?5 hierarchical
fctiong Johann Wolf, 34@8#825.6
Tab. 4,845,384, Jun. 27, 178%, Wirelecs [EfieEs cgntrgl system;
Ywichi Ide, et al., 34m%dﬁwum9 R[ETE . 86, SEqn.K; o Ll 45ERAEE
S48, 4,841,562, Jun. 26, 1989, Telephone VOR control; Steven l.em, THw 1By
IHA14, 1y ETIRTFT, 1@98; 480wbAEE
g 68, Jun. 26, 1989, Television customer control {qnctl e
abin B Humbmit, et al., Z38%194.1; Z49=BR5.6%, 825.72; 455x3I531,
6T, Jun. 249, 1929, Video sowrce selecting system; Norihito
et al., 358%131
g 358, BaE, Jun. 13, 1989, holdery Terry J. Lowe,
837,627, Jun. 6, 1989, Frogrammable ur@l't1ng parameter conterol
s for a television PeLeivew; William H. Mengel, -2 171.1, 181, 1949,
8; 450SNxi51, 183
By, 8E7, HMay 92, 1989, Hand-held Matsudea,
D14#218, 191
486. 4,829,550, May 9, 1989, TAD incorporated with VOR; Kazuo Hashimoto,
e 4aH R L b
D Apr. 285, 1989, Henry C. Jenkins, et
14+
4,825, 209, Apr. 25, 198 QL Re
il Bt AT, DA "“...,'9:2., gak.h
4 631;‘;-.,2!25"5. 25, 198Y, Rec urm’:gurut le = i .
1n:m11 ~ ] o LVun%, et a RECS N BEG.7Ey F41lwl7éhg
5 4 Y]
25, 1987, for tripping
2ic Fabie O 3 13,
Y. 4,823,387, Apr. 18, 198%, Television tuning system with pro for
tuning RE signals with scrambled video informationy Juri Tults, I
Angwl 9, 1y Fhesll; 45ENx1464, 182 LIMAGE AVATLARLE]
4,820,517, ﬁp 11, 19239, g@?ﬂﬁjﬂ and monitor meanss
N C. “Lff1s, ”l- “14
S Ty Qpr . 4, 1989, device; Alexander N.
.g.uim, hTaeh
i"g cit S6u, GBI, SB4, H8E, 0T, 21, H43, 665,666,669, 672,691,696, 699,731, 735, I, BUb
.!f.'J ' -y = - . - - =y oppe - - a2 o g g o o ik ihrd
2B5 ANSWERS ARE AVAILABLE. SFECIFIED ANSWER NUMRBER EXCEEDS ANSWER SET 8I1Z
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Atty Docket 87290

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

. ¥ M XX

PAUL V. DARBEE ET AL Group AR P S
. Unkno 888 8
For: UNIVERSAL REMOTE CONTROL k0 ol ¢ 13 ©
DEVICE Examin A

Unknown
Serial No. 127,999

3
S

e e N e S N e

Filed: December 2, 1987 ia'éggm

v vt vt el e

LETTER IN RESPONSE TO NOTICE TO FILE
MISSING PARTS OF APPLICATION UNDER
37 CFR 1.53(d)

TO:

Honorable Commissioner of
Patents and Trademarks

wWashington, D. C. 20231

Dear Sir:

In response to the Notice to File Missing Pa :g;%%.-
cation (copy enclosed) mailed on January 13, 1988, Eiga?'ag is
hereby filing the enclosed documents and submitti §§r§§sed
checks to complete the above identified applicati 2333

1. A Declaration signed by all of the invent :-gs_u_gon

the title page of the application attached to a copy of the

4 30301 04/ 2/88 127999 22-0355 030 218 28.00CR

ion as filed.
2'. A check in the amount of $170.00 in payment of the
statutory filing fee.

3. A check in the amount of $55.00 in payment of the sur-

charge for the late filing of the above identified and enclosed

documents under 37 CFR 1l.16(e).

4. A check in the ount of $246.00 for extra ims .
‘ am $ \ 103 6.%835:?‘

CERTIFICATE OF Mmt‘_!r ’
_ . | hereby certi

fy that this Corresnonde e
ostal Service as firgs. class majl i m:m envi
e-

£
| B60nInO3 2y B8 LETVHP eI o Patents andTrademith20], -

lope aC'drtsssed

3/ 7 1170,00TK
m 7
te% ’M‘-L ’ oK

1080 03/25/88 127999 ~- - 0

. 55'
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5.A check in the amount of $28.00 for a one (1) month
extension of time.

6. Applicant is submitting two (2) executed Small
Entity Declarations to vérify small entity status of the
applicants and the assignee.

The Commissioner is hereby authorized to charge any
additional fees required or credit any overpayments to our
Deposit Account No. 22-0355.

Respectfully submitted,

LY e
THOMAS R. VIGIL
Reg. No. 24,542

Dated:

March Z? , 1988,

836 South Northwest Highway
Barrington, Illinois 60010
(312) 382-6500
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THOMAS VIGIL & ASSOCIATES o ' ' 2226 -4
ATTORNEYS AT LAW ) 5
836 SOUTH NORTHWEST HIGHWAY

" BARRINGTON, ILLINOIS 60010 T ' ) 20-1948/718
TELEPHONE 312-382-6500 : ' M Saer7
) . Z. j 19 Yy

| oiy
TOTHE - M t/y’/ /Am(o—..‘/e W ] $}Zy%:v ’_u 5

‘» ORDER OF B AN

1 g

A N o THE FIRST NATIONAL BANK o ‘
q lﬂ A% OF BARRINGTON _ ' .
. BARRINGTON, ILLINONS €3010 . . -

u'[joa?_egu' 120789494630 3 REw R iEw Mt

m Mq/*/ 4/(/‘/ & - : ‘ DOLLARS
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UNITED STATES
Patent and 1, 'adensérk Office

Washington, D.C. 20231

‘r.cPARTMENT OF.COR. . .

Address: COMAISSIONER OF PATENTS AND TRADEMARKS

- SERIAL NUMBER ]

FUNG DATE | SIRSTNAMED APPLICANT ]

ATTY. DOCKET NO.

]

07/1271999  12/02/87 DAREEE . F 87290
THOMAS VIGIL & ASSOCIATES
336 SOUTH NORTHWEST HWY.
BARRINGTON, IL 40010
600
DATEMAILED: ©01/13/88

"NOTICE TO FILE MISSING PARTS OF APPLICATION—
FILING DATE GRANTED

Afiling date has been granted to this application. .However, the following parts are missing.
If all missing parts are filed within the period set below, tthngupt owed by applicant as a

(] l‘;:ze'e(mu;' O small entity (verified statement ), i8 § L 22
1. e statutory basic filing fee js: mlssmg O insufficient. Applicant as a mty,

O small entity, must submit $ ’.to completé the basic filing fee and MUST ALSO SUBMIT

THE SURCHARGE AS INDJCATED B;‘gu/
2. itional claim fees of $ & 7/“fas a arge entity, O small entity, including any required

multiple dependent claim fee, are required. Applicant must submit the additional claim
fees or cancel the additional claims for which fees are due. NO SURCHARGE IS REQUIRED

FQR THISITEM.
-3, he or declaration:
missing.

O does not cover items omitted at the time of execution.

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by. the
above Serial Number and Filing Date is required. A SURCHARGE MUST ALSO BE
SUBMITTED AS INDICATED BELOW.
4. O The oath or declaration does not identify the application to which it applies. An oath or
declaration in compliance with 37 CFR 1.63 identifying the application by the above
Serial Number and Filing Date is required. A SURCHARGE MUST ALSO BE SUBMITTED
. AS INDICATED BELOW.
5. O The.signature to the cath or declaration is: 0 missing; O- a reproduction; O0- by a person
other than the inventor or .a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly
signed oath or declaration in compliance with 37 CFR 1.63, 1dent1fymg the application by
the above Serial Number and Filing Date is required. A SURCHARGE MUST ALSO BE
SUBMITTED AS INDICATED BELOW.
6. O The signature of the following joint inventor(s) is missing from the oath or declaration:
Applicant(s) should provide, if possible an oath or declaration
signed by the omitted inventor(s), identifying this application by the above Serial Number
and giling Date. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED
BELOW.
O The application was filed in a language other than English. Applicant must file a verified
English translation of the application and a fee of $26.00 under 37 CFR 1.17(k), unless this
_ fee has already been paid NO SURCHARGE UNDER 37 CFR 1.16(e) IS REQUIRED FOR
THIS ITEM,

8. O A$20.00 processing fee is required for returned checks. (37 CFR1.21(m)).
9. O Your filing receipt was mailed in error because check was returned.
10. O Other:

A Serial Number and Filing Date have been assigned to this application. However, to avoid
abandonment under 37 CFR 1.53(d), the missing parts and fees identified above in items 1 and

" 3-6 must be timely provided ALONG WITH THE PAYMENT OF A SURCHARGE OF $110.00
for large entities or $55.00 for small entities who have filed a verified statement claiming such
status. The surcharge is set forth in 37 CFR 1.16(e). Applicant is given ONE MONTH FROM
THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE FILING DATE of this
application, WHICHEVER IS LATER, within which to file all missing parts and pay any fees.
‘Extensions of time may be obtained by filing a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

Direct the response to, and any questions about, this notice to the undersigned, Attention:
Application Branch ,

=

Yy of thzs notice MUST be returned with response.
7 .
/r ,L(/ 3 For Office Use Only
I 0O 102 0O 202
FO!’. Manager, Appll nBranch / \(‘\K‘\ _) 0 103 O 203
(703) 557-3254 / % O 104 0 204
;‘I\B\l DTV 15819 IDRV 1.8 1} \ D 105 D 205
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acquiring the infrared codes for a controlled apparatus,

1

UNIVERSAL REMOTE CONTROL DEVICE
BACKGROUND OF THE INVENTION -

Fleld of the Inventlon

The present invention relates to a unlversal remote control
dev1ce of the type which is hand "held and whlch can be coupled

via coded infrared 51gnals with a remote control receiver built

into 4,telev151on or other remotely controlled - electrical

apparatus to turn. on the apparatus, such as'the television, at a

dlstance, to adjust the volume, tone and brlghtness, to change

channels, and to turn the teleVLSlon off.
Addltlonally, the present invention relates to a method for
such as

a television, generating code data related to these infrared
codes for storage in @ remote control device and methods for

using the remote control device for findiné, in a 1library or

" table of code data for generating infarared codes for operating

manufactured by different

the

different electrical apparatus
manufacturers stored in a RAM of the remote control device,
code data for generatlng 1nfrared coded 51gnals for operatlnq a

partlcular apparatus, such as a telev151on, and then for using

the stored code data for generating the coded 1nfrared 51gnals
for operatlng the controlled apparatus.

‘Destrlptlon of the Prlor Art
Heretofore it has been prOposedfto provide a reconfigurable

remote control dev1ce and programmable functlons for such a

remote control dev1ce which will enable one to’ learn, store . and

retransmlt 1nfrared codes that are emltted from the controller

for a remotely controlled apparatus, such as a television.

For example,-ln the Welles 1I U.s. Patent No. 4,623,887 and

the Ehlers u. S Patent ‘No. 4,626,848, there is dlsclosed a

' 'reconflgurable remote control device which has the ab111ty to

learn,_store and repeat remote control codes from any other

- . infrared transmitter. Such ‘a reconfigurable remote control

BEST AVA!LABLE coPy
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transmltter deVice includes - an 1nfrared receiver, a

Amlcroprocessor, a non-volatile random access memory, a scratch

‘pad random access memory, and an infrared transmltter.

f’ Accordlng to the teachings of the Ehlers patent, the
1nfrared 51gnals recelved by the remote control device are in

bursts of pulses and the dev;ce counts the number of pulses in-

'each burst as well as the tlme duratlon of each pause in .a

.transm1551on between bursts.

As w111 be descrlbed in greater detail hereinafter, the

unlversal remote control device of the present invention utlllzes
Ta 51ngle non-volatlle RAM and does not prOV1de a separate scratch

fpad RAM or, more importantly, a ROM.

In learning the infrared code and transforming same to code
data which is then stored in a RAM of the control device and

later-used to generate infrared codes, a novel. method is utilized

'whereln no countlng of pulses takes place, and only the time

duratlon of the pulses in a burst of pulses from the leading edge

huof ‘the first pulse in a burst of pulses to the trailing edge of
B the last pulse 1n the burst as well .as the t1me duration of the

. pause between .bursts are sensed and used to learn and later to

generate the infrared codes.

Additionally,‘unlque methods for use of the remote control
‘dev1ce are provided. so that a number of infrared operation code

'sequences~ can be generated: by the remote control device for

operating varlous types of electronic apparatus.

SUMMARY OF THE‘INVENTION

According to”the invention, there is provided 1n a unlversal

remote control system having input means and 51gnal output means

ffor supplylng a signal to a controlled device and’ a central

process1ng unlt coupled to said 1nput means and said signal
Output means, no ROM .and a single, non—volatlle, read-write RAM

ccupled to sald central processxng unlt.
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- Further accordlng to the 1nventlon, there is provided a

method of loadlng a RAM in a ROM-less mlcroprocessor system

. compr1s1ng a central proce551ng unit, a 51ng1e non-volatile,

read-wrlte RAM, 1nput means, output means, and means for coupllng
sald central proce551ng un1t said RAM, sald input means, - and
sald output means together said method includlng the steps of:
(a) dlsabllng the central processing unit;
. (b) Cconnecting a separate mlcroprocessor system to said RAM
(ej:transferrlng 1nstructlons and/or data to sald RAM;
(Q) -enabllnq the central proce551ng unlt to enable the

central Processing unit to execute the 1nstruct10ns so

transferred.’

Stlll further according to the Present invention, there is

prov1ded a process of learning, storlng and reproducing the

,remote control codes of any of a diverse plurallty of remote

) control transmltters, comprising the steps of:

(a) rece1v1ng a transm1ss1on of a train of pulses from a

,remote control transmitter,

T a traln of sa1d pulses,

~(c) transforming the ‘recorded point-ln-tlme data - into a llst-

~.of 1nstruct10ns for generating a repllca of said train of pulses;

(d) tlmlng the duratlon of a ‘train of saig pulses;
(e) tlmlng the perlod between trains of pulses;

(f) assoc1at1ng a functlon key of a universal remote control

'dev1ce w1th said tlme duration of said train of pulses and said
"llst of 1nstructlons for generating a repllca of said train of

pulses,

(g)v determining -Whether or not . repetitions - of the
transmlss;on of. tra1n of ‘pulses is Present;
(h) 1gnor1ng repetltlons of the train of pulsesx

(i) notlng that repetltlons ‘are present- and
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4
(j) storing for use in -a universal remote control device,
the 1nformat10n acqulred in steps (c), (4), (e), (f) and (i).
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front perspect1ve v1ew of the universal remote

}control dev1ce constructed accordlng to the teachlngs of the

present :mventlon .

FIG. 2 is an exploded perspective view of the controlAdevice

‘shown in FIG. 1.

FIG. 3 is an'enlarged'fragnentary sectional view through two

‘of the push buttons of the control device'shown'in'FIGS 1 and 2.

FIG. 4 'is’ a fragmentary corner view of a push button

'contalning panel and a base panel.

FIG 5 1s a fragmentary corner view similar to FIG. 4 as the

',panals are brought together and shows one of the push buttons cut

away from the pushvbutton containing panel.

FIG. 6 is a fragmentary sectional view‘of the'assembly 15
formed by bringing the push button contalnlng panel into
engagement w1th the base panel. A

FIG. 7 is a plan view of the c1rcu1t board assembly mounted
1n51de the ‘control device viewing the control device from the
back side thereof w1th a back cover panel removed. ‘

FIG 8 1s a block dlagram of the operatlng clrcultry in the

control dev1ce.

. FIGS. QA,& 9B are a detailed schematic circuit diagram of
the operating circuitry shown in FIG. 8.

FIG. 10 is a perspective view showing the connection of a

' programming connector over the central processing.unit of the

“operating cifcuitry in the control device, the programming

connector being connected to a microprocessor, being operable to

disable the central processing. unit, and being used to program

" the random access memory (RAM) of the operating circuitry.

FIGS. 1lla to 11i- are graphical representations of several
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modulation schemes whlch are used in’ 1nfrared remote control

,'transmxtters.

FIG. 12A is a flow .chart of a first part of a method for .

capturlng an. IR code and FIG. 12B ls a graph of the envelope_of

“the code.

FIG 13A is a flow chart of a second part of a method for 5

.capturlng an IR code, FIG 13B is a waveform of the IR bit stream

and flltered bit stream; and FIG. 13C is a graph of the waveform
of a flltered repetition of a flltered bit stream.

PIG 14 1s a flow chart of the method used for generatlng an

‘,1nfrared code.

FIG. 15 is a front plan view of the control device shown in
FIG. 1 and shows the varlous pushbuttons. of the device.

vFIG; 16 is a flow chart of the search and set procedure

.followed in u51ng the control device of the present 1nventlonh

h FIG. 17 _is a flow chart of a dlrect -entry/quick-set
procedure followed in u51ng the remote control dev1ce.

'_FIG. 18A is a’ flow chart of the procedure followed in
settingia "QQ" command and FIG. 18B is a flow chart of the method
for execnting ‘a "DO" command. '

"FIG. 19A is a flow chart of the method used to 1dent1fy what

type of unlt the remote control device is set for and FIG. 19B is

'a table of the identlfylng blink code.

v FIG. 20 is a fragmentary perspectlve v1ew with portions
broken .away of a connector w1th conversion circuitry therein and
a spec1al battery case cover for the control device by whlch new
data can be inputed 1nto the RAM of the operatlng circuitry of
the control device. .

RIG. 21 1s a schematlc circuit dlagram of part of the
conver51on c1rcu1try in the" connector shown 1n FIG. 20.

FIG; 22 1s a schematlc c1rcu1t dlagram of another part of

. -the conversion’ c1rcu1try in the connector shown in FIG. 20.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Referrlng now to FIG. 1 in greater deta11 there is

1llustrated thereln a un1versa1 remote control device 10

»constructed accordlng to the teachings of the present invention.

" As shown, the device 10 1ncludes a housing 11 1nc1ud1ng an

‘ upper - housing member 12 hav1ng a base panel 14, and a lower

houSLng member 16. An overlay face panel 18 is positioned over

bhe base panel 4.

The two panels 14 and 18 have openlngs 22 and 24 (FIG. 2)

therethrough for rece1v1ng elastomerlc pushbuttons 25, alil -éf

i .Wh1Ch extend from and . are flxed to or integral with ‘an

elastomeric body panel 26 as shown 1n FIG. 2,

The pushbuttons 25 are arranged in rows and columns and are

ildentlfled as follows on the overlay face panel 18:

VCR 1 Cable v ' Power
VCR 2 cD Do 1 Do 2
Rec TV .IVCR Stop Pause
Rew Rewerse : Play . Fast Fwd

: Mute
1 A 2 3 Vol Up
4 5 ‘ _ 6 Vol Dn
7 ] ' '8 9

0 ’ Enter CH Up

Recall CH Dn

DO
A . ¢ v E e}
B D F H

This arrangement is shown in FIG., 15 and the manner in

Whluh these pushbuttons 25 are utilized in operating thé control

dev1ce 10 wxll be described in greater detail 1n connectlon with

the descrlptlon of FIGS. 15-19B.

Atv a top or forward end 28 ‘of the device 10, there is
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‘jprov1ded an opening 30 for three light- emlttlng diodes, LED 1,
"LED 2 and 'LED 3. The opening- 30 is covered by an infrared-
'.transport lens 31.. Also, prov1ded on a top surface 32 of the
~'upper hou51ng member 12 of the control device 10 is a llght

"emltting dlode, "LED 4, by which informatlon, in the form of red

and’ green blink codes, is communicated to the user of the device

10.

- 'FIG." 2 is an exploded view of the components of the device

.:10r As shown, the dev;ce 10 includes the overlay .face panel 18 -

"w1th pushbutton—recelvinq, generally rectangular openlngs 22, the

upper hou51ng member 12 w1th base panel 14 hav1ng a plurality. of

: generally rectangular, pushbutton -receiving openings 24, the
. elastomeric body panel- 26 having pushbuttons 25 extending.from an
upper surface 34 thereof, a prlnted circuit board 3s having
'conductlve swrtches ‘38 on an upper ‘surface 40 thereof and
,operatlng 01rcu1try 42 (FIG 7, mounted on the under51de 43
bthereof the 1lower hou51ng member 16, a .cover 44 for a battery
.compartment 45 (FIG. 7) for receiving batteries 46 (FIG. 10) for
 the c1rcu1try 42 of the control device 10, and the ‘infrared-

'transport lens 31

It W1ll be noted that the base panel 14 of the upper housing

: member 12 has pushbutton openings 24 completely across each one

Qeof fourteen (14) rows across and four (4) columns down. However,

_ :1?enot ,all of these openlngs or holes 24 have pushbuttons 25

VV“252>£ extendlng therethrough as - noted by . the lesser number of
. .:pushbutton-rece1v1ng openings 22 in the overlay face panel 18,

<.i;L1kewlse the body panel 26 1n1t1a11y has ‘pushbuttons 25 arranged

'fcompletely across the upper surface 34 thereof 1n fourteen (14)

;‘rows across and fourteen (14) columns down.

The prlnted c1rcu1t board 36 has conductlve sw1tches 38

"‘allgned ‘with- each one of the pushbuttons 25 so that more switches

.38 are prov1ded than may be necessary for this partlcular control
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The avallabxlity of addltional pushbutton openlngs 24 in the

5:bas= panel 14 will enable the control dev1ce 10 to be modified as

necessary by the add1t1on of further pushbuttons 25 to perform

'.'numerous other functlons as called for.

’ This mechanlcal constructlon of ‘the upper and lower hou51ng

) members 12 and 16 and the panels 14 and 18 and circult board 36
‘fenable the. control dev1ce 10 to be modlfled to 1nclude additional
) c1reu1ts 1n the operatlnq circultry 42 and pushbutton sw1tches 25
-tfor performlng addltlonal functlons, if deslred In this‘

:respect overlay face panel 18 is’ ea51ly replaceable to modify

the dev1ce 10. to 1nclude more or less 'pushbuttons 25 and
assocxated sw1tches 3s.

The 51mp11c1ty of the constructlon of the pushbuttons 25,

' the base panel 14 and the overlay panel 18 is shown in FIGS. 3-

6. As shown in FIG. 3, the body panel 26 has a plurality of

raleed pushbuttons 25 formed thereon. Each raised rectangular
button 25 has a recessed area or hollow 48 on the underside 49 of
each button 25 in which is mounted a conductive plunger or puck
50 adapted to engage one of the conductlve sw1tches 38 on the
c1rou1t board 36. With the pushbuttons 25 and the panel 26 being
formed from a sheet of elastomerlc material it ‘is an easy matter

to remove the buttons 25 that are not. necessary with a scissors

. or other cuttlng element as shown in FIG. 4.

Then, the pushbutton body panel 26 is moved .into engagement

’with’the base'panel 14, as shown in FIc. Sy'to form the assembly

. shown in FIG. 6.

After the pushbutton body panel 26 and the base panel

portlon 14 have been assembled ‘as shown in FIG. 6, the overlay

-face panel 18 is mounted on top of the base panel 14 and the

c1rcu1t board 36 is mounted w1th1n the housing member 12.

Referring now to FIG. 7, there is illustrated therein- the
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operatlng circu1try 42 of the control dev1ce 10 which 1ncludes

batterles 46 - (?IG. lO) mounted in the »compartment 45» for

'prov1d1ng power for the c1rcu1try 42 and a - llthlum battery 52,

. whlch backs up a statuc RAM 54. & central proce551ng unlt (CPU)

56 15 coupled through a latch 58 to the RAM 54. fThree LEDs,

LED .1, LED, 2 and LED 3 are coupled to the c1rcu1try 42. for

communlcatlon with the apparatus to be controlled All elements

‘of the circuitry 42 are mounted on the c1rcu1t board 36 mounted

in the upper housing member 12. . A further LED, LED 4 is coupled
to CPU ‘56 for communication with the user of the device 10 as
will be described in greater detall below.

A block schematlc circuit dlagram of the operatlng c1rcu1try
42 is shown in FIG. 8 and includes CPU 56 the infrared light
emlttlng»dlodes LED 1, LED 2, and LED 3 coupled to the CPU 56,
ser1a1 1nput/output ports 60 of CPU s, the RAM 54 coupled to CPU
56 and backed up’ by lithlum battery 52 and a 4 x 14 keyboard 61
coupled to CPU 56 " The four AAA batterles 46 are. also shown.

FIGS. 9A and 9B are a detalled schematlc clrcult dlagram of

.the operatlng circultry 42, The operatlng c1rcu1t 42 lncludes
' the central proce551ng unit 56 the latch 58, the random’ access_

‘,memory 54 and LED 1, LED 2 LED 3 and LED 4.

The operatlng c1rcu1try also 1ncludes several subclrcults.
One of those subc1rcu1ts 62 (FIG. 9B) 1ncludes the keyboard: 61'

havxng pushbuttons 25, each of whlch is connecteéd to a port 63 of

: the CPU 56 shown in FIG._ 9B and can be referred to as the
;'keyboard c1rcu1t 62. The X's in FIG. 9B 1nd1cate the pushbuttons
,25 and when one of those pushbuttons X is pressed, current flows
‘through a re51stor 1n a column line, e.g., when button 25' ig
'7 pressed current flows through resistor 64 in column line 138 .
1901ng ‘to the . button or key 25'. That raises the voltage on a

supply llne VCC to the cpu- 56 of the mlcroprocessor.

Accordingly, whenever a button- 25 is pressed, it will
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1ncrease .the voltage on 1:|.ne vee which 1n1t1ates a- sw1t1ching
process in a wake up c:.rqu.t 70 for "waking up" or energlzmg the
CPU 56 1n the . manner descrlbed below.

In addltlon to the keyboard c1rcu1t 62 and the . wakeup

~’c1rcu1t 70, the subc1rcu1ts include a reset c1rcu1t 74 and ‘a

: ; ,wr:.te protect c1rcu1t 78.

When the voltage on line VCC goes up, a signal is passed

‘through capac1tor 102 to the base of a transxstor 104 in the

wake up cirult 70. This turns on the trans:.stor 104 which in

turn turns .on transistor 106 This turnlng on of the trans:.stors )

: 104 and 106 w:.ll brlng voltage on 11ne VCC to the full Dc voltage
'of about 5 1/2 volts. When the voltage on line vcc reaches 5 1/2.

- volts, the CPU 56 begins to operate.

When operatlng, the CPU 56 establlshes a signal on line ALE :

'108 whlch is passed through a resistor 110 and flltered byA
capacitor 102. " Once the ALE 51gna1 is establlshed -it causes a

~voltage to ‘be generated at the ‘base’ of transistor 104,

malntalnlng transxstor 104 turned on, which in turn maintains

'tran51stor 106 turned on, thus enabllng the CPU S$6 to contlnue to

run. - 'rhe CPU 56 can turn 1tself off by executing a HALT

) 1nstructlon which causes the ALE signal "to cease, thus turning‘

_'off tran51stors 104 and 106 and removing power via line VCC to

the CPU 56.
It is to be noted that the wake up circuit 70 can be
activated by depression of a key.or button 25 or by an input

signal at serial bort 3 coupled to an input port 112 of the CPU

56.

The c1rcu1t elements descrlbed above form the wakeup 01rcu1t

70 for actlvatlng the operatlng c1rcu1try 42 of the device 10.
Thls circuit uses substrate static-protection dlodes 114 in a

'CMOD chlp coupled to the keyboard 61. With this arrangement

source current is supplied to transmitter 104 via line VCe when a
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key or pushbutton 25 is ‘depressed. -

The RAM 54 is connected to the lithium battery 52 and, when

Kthe dev1ce 10 is not being used; draws -about 20 nanoamps from the
‘battery 52, which gives the device 10 a shelf. life between 5 and

.10'years A backup capac1tor 116 is coupled to the RAM 54 and has

(at 20 nanoamps) a dlscharge time of about 10 minutes, providing

'ample time to change (1fvnecessary) the battery 52 without losing

the_instructions‘and data stored .in the RAM 54..Capacitor 116 is

kept chargedlby battery 46 through diode 117 when the device 10

is ‘operating ‘and, at other times/ by battery 52 through diode

118.

After the CPU 56 has been powered up, or awakened, the CPU

,56 makes a scan of row llnes 121-128 to the keyboard 61 by

.sequentlally-forc1ng each line 121-128 low and then polllng the

other llnes'to f£ind out which button'25, such as button 25', has

'_been pressed ) As a result of pushbutton 25' belng pressed a low

”jlmpressed upon row llne 121 will cause a low on column 11ne 128 -

and that w111 result in the row line 128 being low.

The CPU 56 first sets row line 121 ‘low and then begins

’fscannlng, starting with>the row 1ine'122 for another row line
bhav1ng a low voltage thereon and by f1nd1ng the row line with the

low_voltage,»in the above example, row line 128, the CPU 56 knows

that button 25' at the 1ntersectlon of row line 128 and ‘column

"llne 138 has been depressed.

If the CPU 56 had not found a low on another row 11ne, such

-as row line 128, after hav1ng set line row 121 low, line 121 is

returned to its prev1ous value and row line 122 is then set low,

’_:and the scan continued until a.low.row line is found to 1dent1fyj

1which button 25 has been depressed.

When the CPU '56' determines which' pushbutton 25 has been

depressed the CPU. 56 w1ll then know what function is to be

]carrled out.
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'Whioh has the double duty of" being a 1low battery ~indicating

(8)

¥

12'

It is to be noted that the keyboard c1rcu1t 62 is uniquely

designed to 1nc1ude only elght (8) -row 11nes 121-128 and elght

column llnes 131-138 each hav1ng a resistor 64 and a current

dlrectlng dlode 114 thereln and each belng arranged across the

'row llnes 131~ 138 ‘'so that 56 switch pos1t10ns are provided with

,-only elght (8) llnes.'

All memory- cycles' ekercised must . involve the latch 58

H.because the CPU 56 has 1ts data bus multlplexed with the lower 8

b1ts of the address bus on llnes 141 148.

(9)

Comlng out of the CPU 56 to the latch 58, iS'a group of_nlne

llnes 108 and 141- -148. One of the 11nes, llne 108, carries

the ALEv51gnal The elght (8) lines 141-148 between the latch 58

and the CPU 56 are the multlplexed data "and address bus lines.

These llnes comprise the lower-B b1ts of the address bus. A

group of multlplex lines are identified with reference numeral

150. Flve more llnes 151~ 155 comprlse the upper f1ve bits of the

address bus, maklng a total of 13 bits of address.

An lnvertlng OR gate 156 havzng an output line 158 and two

1nput 1ines 160 and 162 together w1th ground line 164 are coupled

'between the CPU 56 and the RAM 54 The line 158 defines an

output enable for the RAM 54,

Accordlngly, when the CPU 56 wants to do a read, it actuates:

‘either of the two input llnes 160. or 162 going into the OR gate

156.. Llne 160 is a PSEN line for telling the RAM 54 that it is

- to

to

be enabled to receive data and line 162 is a Read Output line

tell the RAM 54 that the CPU is going to read the information

stored in the RAM 54. With OR gate 156 the two lines “and

functions are combined on one line 158. In other words, the CPU

56

tells the RAM 54, through “the OR gate 156, that it wants to

read 1nformatlon stored in the RAM 54,

The c1rcu1try 42 also 1ncludes the write protect circuit 78
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circuit. The circuit 78 1ncludes a resistor 170, a transistor

l71, two re51stors 172, 173 and a Zener diode 174 connected as

shown.

A write enable 11ne 176 is connected between the tran51stor

3171 and the CPU 56.

When the CPU 56 desires to write 1nformatlon 1nto the RAM

.: 54{ it places the address on the address bus lines 141 148 and

151 155 strokes the ‘lower 8 bits of the address bus on lines’

" 141-148 ‘1nto the latch 58 using ALE 1line 108, places the

'1nformat10n on the data bus lines 141~ -148, and then brings the

wrlte enable llne 176 low. -

When~ ‘the. write enable’ line 176 goes 1low, unless the

- 4tran51stor 171 is turned on by v1rtue of the battery voltage
belng more than 4.3 volts, a line 178 going into the RAM 54 at
: the collector 180 of the transistor 171 .(which is the "“write

. enable“ for the RAM 54), is prevented from going low, malntalnlng

the RAM "Write Protected". This condition also is created when

-the battery 48 is  low. The "write . enable" line 176 also

“functlons as ‘a- low battery detector because, durlng execution of

the program, a check is made to see whether writing to the RAM 54

' is’ enabled. If it 1s not, this shows that the batterles are weak

and a: 51gna1 is sent to the user by flashlng the red LED, of LED

4, 5 tlmes.-

Note that LED 4 includes a red LED and a green LED
incorporated into one package so that when both LEDs are turned

on, a yellow 1ight is emitted making LED 4 a tricolor LED. Such

trlcolor LED 4 enables the dev1ce 10 ea511y to communlcate to the

;:user by way of the color, number and sequence of light blinks.

A clock c1rcu1t 182 1nc1ud1ng a crystal resonator is coupled

.,to the .CPU 56.

Three serial ports 1- 3 are coupled ‘to the CPU 56 and include

port 1 which is a transmitting port, port 2 which-is ground and
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',port 3 whlch 1s a recelving port Serlal port 1 1s connected to

'row line 121 so. that data can be serlally transmltted in the form

of highs and lows by CPU 56 from. the RAM 54 over row line 121 to

serlal port 1. Incomlng data 1s recelved serlally at serial port .-

3 and conveyed to 1nput port’ 112 when 1t is de51red to update

: the code data and/or 1nstruct10ns in the RAM 54, )
v ‘_ The three 1nfrared-em1tting LEDs, LED 1 LED 2,.and LED 3

'_are connected in the c1rcu1try 42 as’ shown.

The reset 01rcu1t 74 includes two re51stors and a capac1tor

COnnected as shown and coupled between line vec and a reset line

184.

As will be descrlbed in greater detail in connection with

the- descrlptlon of FIGS. 11- ~14, the manufacturer of the device

10, u51ng known methods or the method descrlbed herein with

reference to FIGS. 12A—13C w1ll dec1pher the 1nfrared codes for

‘operatlng varlous pieces of equipment, such as a TV, a VCR, a cp,

a’ Cable Converter or other equlpment whlch 1s controlled by a

'remote 1nfrared transmlttlng dev1ce.

After the ‘infrared code is dec1phered theb code data

'therefor and 1nstructlons for generatlng such code (see the flow
‘chart in FIG. 14) .are stored 1n @ programming computer 200 (FIG.

'10) and the device 10 is programmed as explained below.

It is to be noted that the c1rcu1try 42 has no ROM and all

1nstructlon codes and code data are loaded directly into the RAM

- 54.  This allows for 1nf1n1te upgradablllty in the field via the

serial ports 1, 2; 3.

FIG. 10 is a perspective view of a programming computer 200

coupled by -a cable 202 to a spec1a1 connector 204 which is

adapted to be received over the CPU 56 in the operatlng c1rcu1try

" 42 for dlsabllng the CPU 56 and for enabling the RAM 54 to be
'programmed by the programmlng computer 200 Essentlally this is

'donc by trl-statlng the CPU 56.and placing the RaM. 54 into ‘the
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address . space of the computer 200 whlch wrltes 1n1tlal
instruction code lncludlng code for the ser1a1 port drlver, and

subsequently serlally, other 1nstructlon code and code data into

- the RAM 54. For this purpose the programming computer 200 has'

1nstruction codes such as .serial port driver instructions and
data relatlve to the 1nfrared codes for operating a multlple

number of electronlc apparatus, such as telev151ons, VCR's, etc

- stored thereln. Slgnals from the Programming computer 200, via
'the connector 204 cause the 1nputs and outputs 60 of the CPU to

4 be dlsabled so that 1nstructlon codes and data can be 1nput into

the RAM 54 quickly. and efficiently from the pProgramming computer

'after the operatlng c1rcu1try 42 is mounted in the control device

10.’

Later, after the device 10 has. been in use for some tlme and

.the RAM 54 needs to be updated with instruction codes and data

:"5‘relat1ve to new equlpment on the market, the control dev1ce 10

'can be 51mply and’ ea511y updated at a servxce outlet hav1ng an

.'.ordlnary personal computer with a serlal port using a novel nine -

‘1‘x-p1n to three p1n,, ‘9 volt to 5 volt, 4signa1 -coupling and

20 .

25

3convert1ng assembly 206 (FIG 20). The updatlng can be done by'

-add1ng to the data 1n RAM 54 or by rewr1t1ng (wr1t1ng over).’ theu

data in RAM 54. The assembly 206 is descrlbed in greater detail

‘herelnafter 1n connectlon w1th the descrlptlon of FIGS. 20-22.

The 1nfrared codes to ‘be learned . 1nc1ude a w1de range of

'd dlfferent codes for operatlng dlfferent electrlcal apparatus
imanufactured by the same or different manufacturers. 1In FIG. 11,
:‘whlch is- 1dentica1 to FIG. 1 in us Patent No. 4,623,887, there
7are 1llustrated several modulation schemes for 1nfrared codes.
'ff FIGS.i lla-llg 1llustrate different types of gated carrier
:frequenc1es.f~ Typlcal carrler frequencies for infrareqd remote
'transmltters are 20 Khz to 45 Khz, with the majority belng at 38

bh'Khz and 40 Khz. The gatlng schemes 111ustrated include both

Universal Remote Control Exhibit: 1055 Page 000159



C10

15, -

20‘

25

16

fixed and _variable bit periods, non-return to zero (NRZ),

'variable'burstewidths, 51ng1e/doub1e burst modulation schemes,

and a flnal catch all category called random because there is no

readlly dlstlngu1shable pattern of ones and zeros.

In addltlon to these schemes, there is also a transmltter

' whlch puts out a dlfferent contlnuous frequency (CW) for each key

'as represented in FIG llh.

Flnally, several new. types of transmltters do not use a

"carrler frequency at all but 1nstead send a stream of pulses
_"where the: data 1s encoded in the spaces between the - infrared

'-pulses as shown in FIG 111.

Data modulatlon schemes for most transmitters have a higher

level of data organlzatlon whlch may be called a keyboard

encodlng scheme which causes dlfferent data to be sent dependlng

upon the transmltter ‘and the key pressed Thls will be .described

,1n greater detail herelnafter in connectlon with FIGS. 15 19.

The code data for the 1nfrared codes may be obtalned "from

. vendor 1nformatlon sheets and spec1f1catlons, can be determlned

»u51ng the methods dlsclosed in U.s. Patents Nos.’4L623,887 and

-.4,626 848 or by the method'dlsclosed-herein.-

'In the method for 1earn1ng or: acqulrlng code data for

1nfrared ccdes disclosed herein, no countlng of pulses is carried

'ucut. Instead_the method involves the following steps:

“(a) receiying‘a transmission of a train of pulses from a
remote control ‘transmitter;

(b) recording the point-inftime of an edge of each pulse in
a train of the pulses;

A (e) transforming the recorded point~in~time data into a 1ist

of 1nstructlons for generatlng a repllca of the train of pulses;

(d) tlmlng the duratlon of a train of the pulses,

(e) tlmlng the perlod between trains of pulses;

(f) assoc1at1ng a functlon key of the unlversal remote
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control device 10 w1th the time duration of the train of pulses

and the list of instructions for generating a replica of the

‘train of puIsesz

(9) Adetermining whether or not repetitions of the

transmission of train.of pulses is present;

(h) ignoring,repetitions of the train of pulses;
(d) notingvthatArepetitions are present, and

(j) storing for use in a universal remote control device,

’;h.the information acquired in steps (¢), (4), (e), (£f) and - (l)

L Typically, each pulse has a fixed duty cycle and in carrying’

out the above described method it can be assumed that each pulse

C 15

has a fixed duty cycle._
) The manual and computer steps followed in pract1c1ng this
method are set forth in Figs. 12A and 13A.
FIG 12A is a flow chart of the first part of this method

for capturing an IR code and FIG. 12B is a graph of a pulse train

.y ,comprising a portion of the code.

".There is shown in FIG. 128 adjacent the transforming step

:xrin FIG.'12A a graph of the waveform of the captured and later'

200

’.xand when 1t 1s off. when the CPU 56 executes the instructions'

7recreated infrared codes, showing when-the infrared signal is on

"set forth below the waveform in FIG. 128, 1nfrared-em1tt1ng LEDs,

’LED 1 LED 2 and LED 3 are turned on .when the instruction IR- ON

"is. executed and turned off when ‘the instruction IR-OFF is

executed . No operation 1s performed when the instruction NOP 1s

Avcalled for. In this way the infrared codes are transformed into a

bit stream of 0's and 1's.

" FIG. 13A is’ a flow chart of a second part of the method for

:capturing an IR code.

0

) FIG 13B shows the IR 1nfrared bitstream and an envelope of

'd the filtered bitstream.

_EIG.'13C shows the filteredrwaveform>that is analyzed for
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;repetition. The repetition scheme and a pointer to indicate, upon

'regeneration of the 1nfrared code, which key will generate that

code are stored in a memory for later 1nputt1ng into the RAM 54.

i F;G,' 14 is- a flow chart of a sequence of eleven (11). stepsim

“that .a user--initiates to generate a spec1f1c IR code for

performing a spec1f1c function, namely, for generating a captured'

',IR code stored in the remote control device 10. The code data is

.stored in the RAM 54. of the remote control devxce 10 and thev

sequence of steps the c1rcu1try 42 goes through to take the code

”data 1n the RAM 54 and generate the infrared code .therefrom is

set forth in this Figure.

FIG. 15 is a plan view of thé keyboard 61 and shows the

'diﬁferent keys or pushbuttons' 25 of they control device 10

extending through the base panel 14 of upper housing member 12

and the. face panei 18 where the label or identification for each

pushbutton or key 25 is shown. The light emitting diode, LED 4,

isfalso indicated.

‘FIG. 16 is a flowchart of the steps-initiated by a user of

‘the device 10 in a step and set procedure for searching for code
'data in the devxce 10 for the 1nfrared code needed to operate the

nser ts specific apparatus and to set the dev1ce 10 for ~that ‘code

data.

.fIG. 17 is a fiow chart of the steps initiated by a user ‘in
carrying out a dlrect-entry/quick-set procedure for- matching the
user's equipment or apparatus to the dev1ce 10.

The steps of this procedure include:

sTEP'l. " Look up make and model -number of the controlled

‘apparatus in a table provided to the user in an"instruction

booklet.
STEP 2. Model number is found and matched with a series of 8
I'IRII- and IlGIl .

STEP. 3. Here the operator presses the desired mode button or
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STEP 4. Press DO, Enter, Recall.’ This_tells the device 10
to do a Qulck—Match '

STEP 5 Next enter the sequence of eight red and green

,.bllnks found “in’ TABLE I (set forth below) prov1ded in  the

‘1nstruct10n booklet. Thls is done by pressing ngnnel Dowg for

"R" and Channel UQ for "G"

STEP 6. Here a determlnatlon is made if a key. other than
Channel Up or Channel Down, was pressed
_ STEP 7. The dev1ce 10 trlcolor LED 4 will flash red or green
dependlng on what button is pushed )
STEP 8. When all eight codes are entered, the_program goes’
on to STEP 9. | ‘ .

' STEP 9. Here a check is made to 'see if the blink code is in’

‘the table in the RAM 54 of the remote control device 10.

STEP 10.,If the device 10 has successfully Qulck-Matched to

'the controlled apparatus the LED 4 w111 flash green twice.

STEP ] CIf it -did not match, 1t -will flash yellow

"“1nd1cat1ng that codes for that'acontrolled apparatus are not

d,loaded.lnto,the RAM 54.
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FIG. 18a 1s ‘a- flow chart of the steps for settlng a "Do"-

command macro,_for ach1ev1ng a . function that normally requlres

'the actuatlon of several buttons, by programmlng one particular

-button to perform the functions requlred of " the several buttons

to achleve a SpelelC function.

FIG. 18B 1s a flowchart of the 51mp1e two: pushbutton steps -
‘requlred for executlng the "DO" macro command created in FIG.
A18A. _ 'v |

. FiG. 19a sets forth the steps 1n1t1ated by a user tor

'determine the various blink codes whlch identify what equipment

or apparatus the remote control device 10 is set for.

FIG. 19B illustrates a sample blinking grld of eight red and

vgreen bllnks' whlch will be presented to the user. Once a.

partlcular pattern of eight red or green blinks has taken place,

the user of the dev1ce 10 will look up the blink’ pattern or code

in TABLE I 1nc1uded in a user handbook. This table shows the

user whlch pushbuttons 25 labelled A~H are associated w1th

addltlonal functions stored which may be stored in the RAM 54.

_Addltlonal functlons beyond the eight supported by pushbuttons A—

H are performed by pushlng "Do" and then the two—digit sequence

4shown in TABLE I.

The 1nstructlons for u51ng the control device 10 whlch are

supplled to a purchaser thereof in an instruction booklet are set

forth below.
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Matc in the Dev1ce to Your E ipment

The dev1ce 10 can control most remote controlled TV's,

VCR's, cable converters, and CcD players, but 1t~needs the user's
’lnput to match it to your particular equxpment. The easiest way’
"to do thls is to STEP-and-SET your device 10. You will only

'need to do thls ‘once for each different type of devxce you have.

1. To STEP—and -SET your dev1ce 10, first press DO, Enter.

2; Press .one of the follow1ng equlpment selection buttons to

t'-tell the dev1ce 10 what kind of equlpment to match

VCRl © cable- TV
VCR2 .. ¢epn’

3. Aim 'the device 10 - at the equipment and try various

'functlon buttons to see if the equlpment responds correctly.
'Make sure you -are reasonably close to the equipment’ and: that>
"-:nothlnq is blocking the path The llght (LED 4) at the top of
Athe device 10 will shine green whenever 1t 1s sending an 1nfrared
.ﬁcode, or it w111 not light at .all 1f it does not send a

. code for a partlcular button.

; 4,‘ If your equlpment did not respond correctly or dld not

respond at a11 press DOl to_change the<dev1ce 10,so that it willj
f:send the_next set:of infrared codes in its library,"or press,boz

;tO’change_it'so,it will send the previous set of

codes. . .
. 5. When you use Q or D02 to step the device 10 settlng

forward or back 1ts llght will ‘blink yellow each time you step

.it;' The settlngs step around in a 01rc1e. Whenever you get-back
-to the settlng ‘where you started the devxce 10 llght will

'i'bllnk red to notify you.

6. Use Q 01 and D02 to step through the sets of codes and
keeép trying out functions until- your equipment responds
correctly._ Theidevice 10 will then be set to send the proper

infrared codes for operating'your particular equipment.
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7. When you are satlsfled that the dev1ce 10 is properly

matched press DO, or any of the equ1pment selectlon buttons to

restore the ] L and 02 buttons to their normal functions.

8. If your equlpment is responding to your dev1ce 10 but
some buttons are causing the wrong th1ng to happen, keep going.

Some equxpment responds to the infrared codes of other brands of

equipment.»

9. If you try out all of the codes in the device 10 library
and your equ1pment still does not respond, it 1s probably because
the code data for generating the infrared codes for operatlng
your equlpment is not in the library of your control device 10.
The Keyboard 61

' Take a 160k at the keyboard. There are four groups of
buttons.m l

‘1. Equipment Selection Buttons tell the device 10 which

’equipment:is to be controlled:

VCRL | ‘Cable @ IV
VCR2 . cD

2. Basic Function Buttons areiused to control your TV, VCR,

CABLE and cD. .They work in much the same Way'as in older remotes

:fwhlch typlcally have the follow1ng buttons.

Power
Réec. . TV.VCR  Stop Pause
Rewind Reverse Play Fast Fwd
Mute
l' 2 3 Vol.Up
P 5 - Vol.Dn
-7 s A 9 _
0 - Enter Chan.Up
Recall Chan. Dn

3. Extended Functlon Buttons perform any special functions

- your equ;pment may have, such as color control, picture control
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‘tint control, etc. These buttons are identified with the

following alphabet letters.

A , c E G
‘B. D F Hf

4: DO Buttons are used to perform very powerful Do Commands

'.'whlch are explained below.

IR

) 'f‘égegial Eegtuges

10

15

+20,

25"

‘ 3p "

""Besides -the. basic functions> such as channel up/down and

1'volume up/down that most TV remote controls have, there could be

rspec1a1 features as well foruexample:‘

o leo; up(down,
ggctuge ug(down,

- ilnt-uggdown.' i

F.Tjéleeg. g

Your VCR's remote control can also have spec1al features

‘ such a5°

-agggme advance ‘
Channe1 uggdown
>_ Your cable converter remote control can also have ‘additional
features such as.
_”lic fne ecall .
belste .
;bYourlCD_player‘remote'control can'have special features such
as;" ' : ' ' ‘
' Repeat
Track Qrogramming
Once you have matched the- dev1ce 10 to your TV, VCR, Cable

'Afconverter and CD player, a11 functlons that were controlled by
’fyour old remote control dev1ces ‘can now be controlled by the
5dev1ce 10.° You may even notice some extra features that weren't

-controlled by your old remote.

Since the device' 10 can control such a wide range of
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equlpment there is not enough room on it for buttons for every
poss1ble feature of every remote control. . Instead, there are
eight extended functlon buttons at the bottom’ labelled A through

ﬁ;t To flnd out what these eight buttons control for your.

,partlcular TV, VCR, cable converter and CD player.

1 Get your pen and paper ready

2h Press DO and then the button (TV VCR1 VCR2 Cable CD) of

'the dev1ce you want to know the spe01a1 features of.

3..The dev1ce 10 will blink "red" or "gréen" 8 times. Every

time it blinks "red" write down an "R". Every time it blinks

"green" wrlte down a "G". When you're flnlshed writing it

should look somethlng like thls.
RRRGRRRG

This'is the "Blink Code" for your. devlce. If you miss it the

,‘flrst tlme ~around, just press DO and the'device button a second

tlme.'

4. Look at TABLE I and f1nd the sedquence of "R"s and. "G"s
that matches the one you wrote .down.

5. - Read the special features chart'nekt to your Blink Code
sequence.which tells y0u what functions the'A5throu§h H buttons
control fornyourlparticular device. ‘

?or examéle, the feature chart of your TV mlght read:

‘ A: Color Up - C: Picture Up
B: Color Down D: Picture Down
6. To turn the color up in this example, you would press TV

(of course 1f the device 10 is already set to control - your Tv

Lyou do not have to press IV again but it doesn't hurt if you do

__so), then A

7. To turn the color back down, you would just press B.

" 8. erte down what spec1al functlons are controlled by the A

{through H buttons on the handy stlck-on labels enclosed with the

"'control .device 10.: -
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9. After writing down the special functions on the labels,
stlck them on to ‘the back of the control dev1ce 10 for qulck and

easy reference.J"

If The Control; d ggglgment Has More Than 8 Extgnged Functions

Usually, the elght through H buttons ‘are enough for most

_}controlled equipment. If they're not, don't worry. If your

:controlled equipment has more than elght special features these

too are controlled by the device 10.
Beyond the a through H function buttons, any additional

functions are performed by pres51ng DO then two of the Q- 9

‘number buttons. For example, your TV's feature chart may show

wadditional functions like these.

25 SAP 26: Reset C 27 /v
',Display- 29: Mono ) 30: Stereo

If you d1d have these features and wanted to use them, you

Awould press Q_ and then the two-dlgit number for that featureuvz

R For example, you mlght

.; Press Do,3.o. Thls would turn your TV's stereo broadcast‘
feature on. A ,
' If you use a feature llke this frequently you may want- to
ass1gn it to a Do command our next toplc of dlscuss1on.
Setting Qo Commands '
: Do Commands glve you the power to perform a multitude of

dlfferent functions with the push of Just one or two buttons.

DO Commands let you as51gn any of the following buttons to tell

the device 10 to automatlcally perform a series of keystrokes you

use often-

DOl D02
" Rec TV.VCR Stop . Pause
-#ewind " Reverse Play Fast Fwd.
i Mute i
Vol. Up
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Vol. Dn
Enter Chan. Up
. Chan. Dn
A C E G
B . D ' F : H

To tell the dev1ce 10 to do what you want, you must teach

'it, ) As an example, you can teach the dev1ce 10 to turn your
' whole system on,vand set the TV to channel 4 by doing the

'follow1ng.

1 Press DO Recall. This tells the device 10 that you want
to teach it somethlng to do. ‘ 4 ‘>

'2..vNext, you must assign a button 25 you will use to Do
whatever you teach it. You can use any of the device 10's

buttons 25 set forth above. For example, let's use DOl at the

"top of the keyboard Press

3. Now, you must tell the dev1ce 10 what button sequence you

":would press to turn your . whole system on and set the TV to

'ehannel»A.'

4. Press TV Power. - This tells the device 10 to turn yodr

LIV on;-l

':5.- Pressfﬁ,'gg- er (pressing En;g_‘may not be required for

'your TV) This tells the device 10 to set your TV to channel 4.

‘6. Press ygg power. This tells the device 10 to turn your

f

v7, Press able, Power. This tells the device 10 to turn

' your cable converter on..

Now you have pressed all the buttons you want the device 10

to learn for thls example.

8. Press Do, Recall. This tells the device 10 that you are

' _flnlshed teachlng it and to remembér what you have taught it.
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. Now the dev1ce 10 knows how' to turn your TV, VCR, and cable

..

. converter -on and set the - Tv to channel 4, ]ust by pressing one

) button.

9{ Aim-the*device 10 at your equipment and press DOl., Make

‘sure you keep -the dev1ce 10 p01nted at your equ1pment whlle the
”Lfllght is flashlng '
C Now that you know how DO Commands work, you can teach the

L dev1ce 10 to “DO" practically any sequence of keystrokes.- Just

'remember to keep the follow1ng in mind:

To perform ‘a DO Command press DO then the button you

"assigned to remember the DO Command. - However, if you assigned

the g or D02 buttons to remember a DO Command, you do not have

jvto press DO first, just press DOl or Doz.

If the dev1ce 10 light (LED4) starts blinklng green, yellow,

' red Whlle you are trylng to teach it it -is- telling you that RAM’
h54 1s full. The DO command you are teachlng 1s automatlcally

'erased. ,You can teach the dev;ce 10va shorter DO command, or

erase some other DO command you have already taught the device 10

‘to-obtain more memory space.

" After the DO Command is finished, the. last apparatus 10

seiected'within the DO Command will be the apparatus the device

10 will work with next.

Erasing a DO _command
' If you just want to change a Do Command, you do not have to
erase it flrst - just set up the new DO Command -in its place.
However, to get rid of a DO Command without replacing it with a
new'one: .' |
MI. Press'ggl Recall.

2. Press the button you have assigned to the DO command that

.you want to erase. For example, to erase the DO command you

‘tauéht_the'device 10 in the above example:

'Press'go_.

Universal Remote Control Exhibit: 1055 Page 000173



10 -

15

20

25

30 .

30

. 3. Press nggll again. the old DO Command is now

~erased

eOUICK-MATCHING To Your Eaulnment

There 1s a qulcker way to match your equlpment to the device

‘10 by Qulck-Matchlng Qulck-Matchlng is a way to set the dev1ce

10 dlrectly ‘to match any controlled equipment in its llbrary

,:Follow the steps below to do a Qulck-Match

1 Match the dev1ce 10 to your equipment u51ng STEP-and -SET.

2. Press gg, then the des1red dev1ce button (IV, VCRl VCR2,

Cable or. CD) The device 10 light will blink red or green eight

. tlmes..

3. erte down the sequence of red and green blinks. This is

the. "Bllnk Code" for the partlcular device.

4. Press Do ‘Enter 'Recall. This tells the device 10 to do’
a Qulck-Match »
5. Enter the correct Sequence by pres51ng Ch_Dn for "R" and

Up for "G, . The devxce 10 llght (LED 4) will flash "red" or

."green" dependlng on what button you push. The b Dn and Ch g

fbuttons 25 are 1abelled w1th the correct color for each

6. When the dev1ce 10 ‘has successfully Qulck—Matched your

equlpment it will automatically flash green tw;ce If it dia

not match it will flash yellow. 1If it fails to Quick-Match, it
‘1s probably because the requlslte code data is not stored in the

‘llbrary in your device 10.

' One of the great beneflts of Qu1ck-Match1ng 1s that you can

sw1tch the device 10 functlons between the remote controlled TVs,

vaCRs and_ cable converters you may own. This is done by using

""Qulck-Match" withln & "DO .command".

t's suppose you have two TVs in your house and only one.

' ’dev1ce 10 Here s how to sw1tch between them:

1..Press Do Becall. the button You want to use to switch to
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~yonr'otner TV set.

' For example, press D02. This tells the device 10 that you

want'to teacn it“a Do Command.
'2. Press g_ ggter Becal; This tells the device 10 that you
want to ‘do a Qulck-Match.

" 3. Enter the R and G blink sequence of the second TV you

'fwant to. control by pressing. _Q_Qg for "R" and Ch Up for "G".
o 4, Press _Dg_L Recall. This tells the device 10 that you are

lflnlshed teaching ‘it a "Do command" ' . ‘ ‘
'-; Now, to set the device 10 to control your second TV, press -

o D ” Thxs tells the device 10 that you will be controlllng your

second TV

- To go back to controlllng your first TV, simply teach device

10 another DO command". Just repeat’ the steps above, except use

a different button and the correct R and G sequence for your.

flrst TV.

The device 10 can easily be’ taught to control a whole:

hohseful of infrared remote controlled equipment - just teach the

dev1ce 10 a DO Command to QUICK-MATCH each additional piece, of.
,equlpment. _

“In FIG. 20 is shown a nnique signal coupling and converting-
' assembly 206 which lncludes‘a'connector assembly 207, a cable 208

'andva.special cover’plate 210 for the battery compartment 45.

The cover plate 219 has on the underside thereof three pins 212,

" 214 and 216 which are positioned to connect with the three
"serial ports 1, 2 and 3. The pins 212, 214 and 216 mounted to

_the cover plate 210 are connected by three wire conductors 224,

226 and 228 1n cable 208 to connector assembly 207 which has

conver51on c1rcu1try 230 thereln. The connector assembly 207 has

a n1ne pin array 250 of sockets 251-259 for receiving nlne
plne and the converslon c1rcu1try 230 whlch enables one to use

some of the nlne sockets 250 of the connector assembly 207 for
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A communication with the three pins 212, 214, 216 that .are

connected to the serial ports 1, 2 and 3 as shown in FIGS. 21 and

22.
- FIGS.~ 21 and 22 are a schematic diagram of the conversion
c1rcu1try 230.

" In FIG. 21 is shown circuxt portion 230A. 1In this c1rcu1t

Aportlon, plus n1ne volts goes into pin 4 of connector- DB -9 or pln‘

20 of connector DB- 25 and minus 9 volts goes 1nto pin 7 of

' DB 9 or p1n 4 of connector DB 25, whlch are connected to ‘the
c1reu1t port1on 230A of the conversion c1rcu1try 230. This
=prov1des a constant source of p051t1ve and negatlve voltage and

-is used as the power supply for the clrcultv- ~Note that two

dlfferent types of personal computer host female connectors can

be used namely, female connector DB-9 or female connector DB-25

l 1n the connector asSembly 207.

Serlal 1nformatlon is transmitted by the hand held : control

~dev1ce 10 via 11ne HTXD at ser1al port 1 and is level translated

by the operatlng c1rcu1try 42 from a range of from plus 5 volts
to zero volts to a range of from minus 9 volts to plus 9 volts.
.In- thls ‘respect, when 0 volts 1s .Present at serial port 1,

tran51stors Ql and Q2 are turned on such that +9 volts 1s

'supplled from pin 4 of connector DB- 9 or pln 20 of connector DBZSI
”7through tran51stor Ql to . p1n 2 of connector DB 9 or pln 3 of
H~lconnector DB-25: ‘

. Then, when +5 volts is present "at serlal port 1, ‘the

emltter-base of transistor Q2 is’ reverse blased turning off

tran51stor Q2 whlch turns off trans1stor Ql. As a result the9

B :volts at p1n 7 of connector DB-9 :or. pin 4 of connector DB-25 is
"'_supplled through re51stor 270 to pin 2° of connector DB-9 or pin 3

‘of connector DB 25.

The c1rcu1t portlon 2303 is’ shown in FIG. 52 and performs a

ff-rece1v1ng functlon for the control device 10. When'pin 3 of
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",connector DB-9 or p1n 2 of connector DB-25 Ls at -9 volts, its
:normal restlng state, then HTXD at serial port 3 is at 0 volts.

VWhen pin 3 of connector DB~-9 or pin 2 of connector DB-25 goes to

+9 volts, HTXD at serial port 3 goes to plus 5 volts. Pin .5 of

. connector DB-9 or pln 7 of connector DB-25 is dlrectly connected
~1vto serlal port’ 2 and always stays at ground.
: 'In transmlttlng data - to the control device 10, ,the
) programmlng computer supplles +9v or -9v to pin 3 of connector. »

eDB 9 or pln 2 of connector DB-25 When +9v is present on IBMTXD,

4. 3 volts establlshed by Zener dlode 272 is passed through diode

‘:274 to serial port 3.

When -9v is present on IBMTXD, the Zener diode 272 clamps to

- =0. 6 volts resultlng in conduction through transistor Q3 pulling

serlal port 3 to 0 volts.

The diode 274, the transistor 03 and a resistor: 276

vconnected as shown are provided to allow pressing a key 25 on

keyboard 26 to "wake up" CPU 56 ‘(actuate the wake up c1rcu1t 70)

even though c1rcu1t portion 2308 is connected to the control

devxce 10.

‘ From the foreg01ng descriptlon, 1t will be apparent that the

unlversal remote control dev1ce 10, the .signal coupllng and

: convertxng assembly 206, the dlsclosed methods of 1earn1ng and

storlng 1nfrared codes, and the methods for operatlng the control

'dev1ce 10 of the present 1nventlon have a number of advantages,

some of which have been described above and others

'of which are inherent in the device 10, assembly 206 and the

‘ methods of the invention disclosed herein. For example:

1) W1th no ROM in the- circuitry 42, the instruction codes

- and code data in the RAM 54 can be upgraded at any time via the

) ser1a1 ports 1,.2 and 3.

2) By loadlng the instruction codes and inltlal code

,ﬂdlrectly into the RAM 54 by tri- statlng the CPU 56, the circuitry-

p‘\
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42 is enabled to functlon w1thout a ROM.
',3f The serlal ports'l, 2 and 3 together with the 51gnal
'coupllng and convertlng assembly 206 enable new data to be input
‘1nto the c1rcu1try 42 from an RS- 232 1nterface dev1ce to the”
5 'serlal ports 1, 2 and 3. A

‘ "4f The visible LED 4 prov;dlng red/green/yellow/off blink

code prov1des a means for communlcatlng to- the user where the -
‘device ;Q;has "landed" after searchlng for codes to control a
_snecffic'apparatus. The user can then look up in the 1nstruct10n

C 10 >Abooklet what extended functlons are available v1a the letter keys

-ﬂ or number keys, plus the DO key for that partlcular apparatus
'or equlpment. ' .
: 5) The wrlte-protect circuit 78 prevents corruptlon of the
oneratlng program or data in the RAM 54 durlng tran51ent states
,,15.’:then the mlcroprocessor is being turned on or turned off.
. . 6) The multlplexlng of the address and data llnes between the
' 1RAM 54 and the CPU 56 enables scrambllng of the 1nstruct10n codes
Eand the- code data so that the memory image in the RAM 54 is
k'jencrypted.
'zoevv s 7) The " constructlon of the keyboard 61 enables one to havez
. '56 keys which can be decoded u51ng only 8 bldlrectlonal 1nput
::(and output) ports 63._‘ )
‘ . 8) The keyboard 61 1nc1ud1ng the keyboard c1rcu1try 62 plus
- the wakeup clrcult ‘70 prov1des a system whereby pressing any key
és_ﬁhﬁturns on power to the. CPU ‘56. » '
- ' 9) The prov151on of - three 1nfrared LEDs 1, 2 and 3 with no
current llmltlng re51stors enables the dev1ce 10 to use maximum-v
‘oenergy to create the 1nfrared control pulses thh a minimum
' 'amount of energy wasted. ‘
530‘ o 10) The DO keys together with the numeral and letter keys
: - allow a number of DO functlons to be performed with the dev1ce 10

by a user.
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11) Any combination of products can be controlled with the

) universal remote control devicé 10. L '~A' . -
‘ 12) The step-and-set method for locating the code data for
‘;Egeneratlng the 1nfrared code necessary to operate the user's
s ft‘iequipment or for the user to learn that such code data is not

A Apresent in the library in the RAM 54.
e “Also. modiflcatlons can be made to the dev1ce 10, the
vassembly 206 and the descrlbed methods of the present 1nventlon‘
1thout depart1ng from the teachlngs of the present invention.

';0 '-'Accord1ng1y, the scope of the invention is only to be limited as

necessitated by the accompanying claims.
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- A CLAIMS

"We Claim:

:l; A process of learning, storing and. reproducing the

:remote control codes of’ any of a ,diverse plurality of . remote

control transmitters, comprising the steps of:

(a) receivxng a transmisslon of a train of pulses from a

_remote control transmitter,

(b). recording the p01nt-in-t1me of an edge of each pulse in
a train of said pulses; 1 »
(c) transforming the recorded pOint-in—tlme data into a list
of instructions for generating a replica of said train of
pulses,
' (d) timing the duration of a traln of said pulses;
(e) timing the period between trains of pulses,

(f) asscc1ating a function key of a universal remote control

deVice with said time duration of said train of pulses and said
5list of 1nstructions for generating a replica of said train of

l(pulses,:

(g) determining whether or not repetitions- of  the

',fvtransmission of train of pulses is present,

20

(h) ignoring repetitions of the train of pulses;
(i) noting that repetitions are present; and
(j) storing ‘for use- 1n a. universal remote control deVice,.
the information acquired in steps (c), (d), (e), (£f) and (i).
The process of claim 1 including the step of assumlng a
fixed duty cycle ‘for each pulse.

" A method of - loading a RAM in a- ROM- less microprccessor

system compriSLng a central processinq unit, a non-volatile,

read-write RAM input means, output means, and means for coupllng

said central prccess1ng unit, said RAM, said input

:means, and said output means together, said method including the

,'steps of:
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(a)}disabllng the- central proce551ng unlt.

(bfﬁconnectlng a separate microprocessor system to sa1d RAM;

(c)‘transferring instructlons and/or data to sald RAM

';(d),re enabllng the central processxng unit to enable the

Acentral proce551ng unlt to. execute the 1nstructlons so
transferred A ‘ v

4. The metnod of claim 3 wherein said instructions include
‘serlal port driver 1nstructlons.

. 5. In a universal remote control system having input means .

and signal output means for supplying a signal to a controlled
device and a central processing unit (CPU) coupled to said input
meansiand said sional,output_means, the improvement comprising

no ROM and'a'single.non—yolatile, read-write RAM coupled to said
central proCessing means. ‘

" The system of c1a1m 5 further 1nclud1ng ‘a latch coupled
~ between said RaM and sald CPU.

‘ ‘7. The'system of claim 5 further inqiuding a keyboard having
a set of.keys‘coupled to saéo tPU and CPU wake—up-circuitjmeans
coupied:to‘saidVC?U and including circuit means in said keyboard
for‘causing;'by depression of any key on said keyboard, ‘
operatlon of sald wake -up circuit to wake up (power up) said CPU.

8. The system of claim 5 further 1nc1ud1ng RAM wrlteprotect

c1rcu1t means coupled between sald RAM and said CPU and hav1ng
means for enabllng wrltlng in. said ' RaM "only when certain
) condltlons have been met.
: 9} The system of clalm 5 1nclud1ng a multicolor llght
1nd1catmg means for presenting codes to a user comprising llght
pllnks of.dlfferent colors, number of bllnks, .and sequence ofl
blinks.

| ~-.;0. A mlcroprocessor system comprising a central processing
:unlt (CPU), -a 51ngle non-volatlle, read-write RAM, no ROM, and

means for connectlng said system to 1nputs and outputs.
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11 The system of clalm 10 further 1nclud1ng a latch coupled

,between sa1d RAM and said CPU.

l2. The system of cla1m 11 1nclud1ng a’ pluralzty of lower

b1t address lines coupled between said latch and sald CPU and a

_plurallty of equal numbered multiplex lines coupled respectlvely

between sald address 11nes and said RAM
The system of c1a1m 12 1nclud1ng a plurality of upper
bit address llnes coupled between said CPU and said RAM

.14§ The system of claim 10 includlng an OR gate having an

'output coupled to said RAM, an 1nstructlon fetch enable line
coupled between sa1d CPU and an input of sald OR gate and a RAM
A data read enable 11ne coupled between sald CPU and an 1nput of

vsald OR gate.'

",l5.d The system of clalm 10 further 1nc1ud1ng a keyboard

‘hav1ng a- set of keys coupled to said CPU and CPU wake—up c1rcu1t
;means coupled to sald CPU and 1nclud1ng c1rcu1t means in said
keyboard for causxng, by depre551on of - any key on said keyboard,

e operat1on of sa1d wake up c1rcu1t to wake up (power up) said CPU.

:;1 The system of clalm 15 whereln said keyboard 1nc1udes a

'7itplura11ty of conductor row llnes coupled to 1nputs of said CPU, a
N plurality of conductor column lines extendlng across said row

‘ f,lines,,each row line being connected through a current dlrectlng

diodevto'one<of saidvcolumn lines and said column lines being

icoupled throuéh 1mpedance means to a power: source, and. a -
A plurallty of conductlve .members each connected to one of said
fikeys and p051tloned ad]acent an intersectlon of a row 11ne w1th a
.column 11ne .and operable on depress1on of a key to -

‘electrlcally connect a row line to a column llne.

v 17. } The system "of claim 15 wherein sald wakeup c1rcu1t

'1ncludes electronlc switch means whlch are turned on when a key

;s- depressed ‘ro supply power to said CPU and‘ circuit means

- coupled between'said switch means and said CPU for maintaining
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sa1d sw1tch means turned on until a HALT 51gna1 is generated by
Sald cru. 5 _
f18{ "The - system of claim 10 further 1nc1ud1ng RAM write-

_protect c1rcu1t ‘means coupled between said RAM and - said CPU and

hav1ng means for - enabllng wr1t1ng in said RAM only when certain
condltlons have been met.
N 19fv The system of claim 18 wherein said write protect

.C1rtu1t includes electronic sw1tch means for coupling a write

'i'enable input to said RAM with a write enable line coupled to said

~CPU sald'sw1tch nmeans belng turned on when voltage is .
supplied to. sald CPU and’ such voltage is above a predetermlned
value so that sald write protect c1rcu1t also serves as a low'
battery 1nd1cat1ng circuit.
'-20 The system of claim 10 1nc1ud1ng output means comprlsing
4;1nfrared light generatlng means and driver circuit means coupled
between sald CPU and sa1d llght generatlng means..
- 2l. " The system of claim 10 lncludlng a multicolor 1lght-
.1nd1cat1ng means- for presentlng codes to a user comprlslng light
bllnks of dlfferent colors, number of blinks, and sequence of
. blinks. - ‘
" 22. The system of.claim 1o‘inc1udinq three serial ports
-.'coupled to said CPu one port being coupled to ground, orne port
,‘belng coupled to an 1nput to said CPU and one port being coupled
to an output of said CPU.
23._The system of claim 22 including signal conversion -and
'coupling 5means for: coupling interfacée means of a computer
operatlng at. a glven voltage to sa1d three serlal ports operatlng
at a dlfferent voltage, said SLgnal conversion and
'-coupllng means 1nclud1ng 51gna1 recelving c1rcu1t means and
51gna1 transmlttlng c1rcu1t means.
o T?ﬁ- The system of clalm 10: 1nclud1ng 1nput means compr151ng

keyboard c1rcu1t means coupled to said CPU and including. a
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keyhoard 1nc1ud1ng a plurality of keys comprlsinq mode keys,
functlon keys, and at least .one key for maklng a command.

25, The system of cla1m 24 wherein said plurallty of keys

further 1ncludes a .set of number keys and a set of auxiliary

.functlon keys.

26 The system of claim 25 wherein said set of aux111ary
keys 1nc1ude keys lettered A to H.

27 A method for operatlng a unlversal remote control device

-'hav1ng a 11brary of ‘sets  of code data ' for generatlng infrared
-:codes ‘for operatlng a plurallty of dlfferent, remotely

.controlledi electrlcal apparatus manufactured by different

manufacturers, stored in. a memory of the devxce, the device

1ncluding data proce551ng means, 1nfrared light generatlng means

Aand keyboard‘c1rcu1t means, including mode keys, function keys, .

and aAkeyufor making a command, said method comprising the steps

of;f

pressing .the " Key for making a command, one or more

e preselected addltlonal keys and the mode key for the controlled
-apparatus, :

pre551ng at 1east one preselected stepplng key to cause the -

data processxng means to be set to retrleve a dlfferent set of
code data from sa1d llbrary in order to generate 1nfrared codes,

pressing randomly selected function keys and noting if the

controlled device responds to the generated set of infrared codes

" by executing the function selected,

Sif so, pressing one of a de51gnated set of keys to restore

'sald at least one preselected stepplng key to its normal

functlon, .and 1f not,v

repeatlng the step of pre551ng sald at least one preselected

"stepplng key and then randomly selected functlon keys untll the

controlled apparatus starts executing the selected functions or

the device indicates to the user that all sets of codes in the
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B llbrary have been tried and the requlslte code data for operating

the controlled dev1ce has not been -found.

28..The method of c1a1m 27 whereln sa1d step of indicating

~tor the user that all sets of codes in the library have been tried

:1d the requlslte code data has - not been found 1ncludes the step

_ of presentlng a llght blink code to the user. -

29 A method for operatlng ‘a unlversal remote control device

5hav1ng a llbrary of sets of code data for generating infrared

codes for operating a plurality of different, remotely

_manufactured by dlfferent controlled, electr1ca1 apparatus

manufacturers, stored in a memory of the device, the device
including data processing means, infrared light generating means
and keyboard circuit means, including mode keys, function keys, ‘a

keyffor'making a command, and a key for retrlevxng code data,

means for presentlng a llght bllnk code to the user and means,

includ1ng two of the selected vfunctlon ‘keys, for inputting a

' vllght blink code into - the dev1ce, said methodfrcomprising the -

'steps of.

.selecting a.controlledlapparatus‘to be cbntrolled;

pre551ng the key for .making a command and one or more

: preselected addltional keys to set the device for maklng a quick

jset for operatlnq the selected controlled device;

'looking- up .in a table, - the bllnk code for operatlnq the

‘selected controlled dev1ce, and

1nputt1ng the bllnk code into the device by pre551ng said

two selected functlon keys in a predetermlned sequence thereby to

-qulokly set the dev1ce for operating the selected controlled

'apparatus.

" 30. A method for operatlng a universal remote control dev1ce.

':lhav1ng a llbrary of ‘sets of code data for generatlng 1nfrared

codes, forlﬁoperatlng. a pluralrty 'of dlfferent[ remotely

controlled, electrical apparatus manufactured by different
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- manufacturers, _stored in a memory of the”ldevice, the .device

‘including data proceSSLng means, infrared llght generating ‘means

‘and keyboard c1rcu1t means, including mode.keys, function keys,’

and a key for mak;ng a command,. said method comprising the steps

. ofi

pre551ng the key for maklng a command and one or more

_preselected addltlonal keys,

pressing a key to a551gn that key to a macro command.

recordlng a de51red sequence by pre551ng des1red mode and

;functlon keys ;and

press1ng the key for making- ‘a command and one or more

Tf,preselected addltlonal keys. to set the device for performlng a
'_sequence of . operations merely by Ppressing the key for making a

command and the a551gned macro command key.

31 A method for operatlng a unlversal remote control device"

hav1ng a llbrary of .sets of code data for generatlng 1nfrared

'codes dfor' operatlng a plurallty ‘of different, remotely

controlled electrlcal apparatus manufactured by dlfferent

"fmanufacturers, stored 1n a memory of the dev1ce, the device

vlncluding data proce551ng means, 1nfrared light generatlng means,

keyboard c1rcu1t means, 1nclud1ng mode keys, function keys, and a

,key for = maklng a command and llght emlttlng means for
1dent1fy1ng the controlled apparatus to a user 1nclud1ng the

‘steps of~-

pressxng the key for maklng a command;
pressxng the mode key for the controlled apparatus;

recordlng a llght blink code emltted by said light emlttlng

_means and presented by the dev1ce to the user; and

looklng up the 1lght blink code 1n a table to determlne what

controlled apparatus the dev1ce 1s set for.

'32L_ A un1versa1 remote control system comprlslng data

_proce551ng means input means including a keyboard and. keyboard .
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‘circuit -means Coupled to said data processing means, signal

output means including infrared light qenerating means coupled

.to said data proceSSing means, and memory means for storing a set

of instructions and a library of code data for generating .

infrared codestcoupled to said data processing means.

33 The system of claim 32 including an OR gate having anA
output coupled to said memory means, an instruction fetch enable
1ine coupled between said data proceSSing means and an input of
said OR gate and a data read enable line coupled between said
data procesSingbmeans and another input of said OR gate.

34. The system of ‘claim 32 wherein said keyboard includes a

set , of keys coupled to said data processing means and system

.wake-up circuit means coupled to said data proceSSing means and

1ncluding circuit means in said keyboard for causing, by
depression of any key on said keyboard operation of saiad wakeup
Circuit to wake up (power up) said system. '

35. The system of claim 34 wherein said keyboard includes a

-plurality of conductor row lines coupled to inputs of said data
K proceSSing means, a plurality of conductor column lines’ extending
n: across said row lines, each ‘row line’ being connected

;through a current directing diode to one of said column lines and

said column lines being coupled through impedance means to a

powerllsource, and ‘a plurality of ccnductive members each

‘connected to:'one of said keys and p051t10ned adjacent an
iintersection of a row line with a column line and operable- on

,ldepreSSion of a key to - electrically connect a row line ‘to "a

column line.

36. ) The system of claim 35 wherein’ said wakeup circuit

'.includes electronic sw1tch means which are turned on when a key’
'.is depressed tc supply power to said data proceSSing means and

:fc1rcuit means coupled between said switch means and ‘said data

i

VyprOcessing means for maintaining said switch means turned on
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untll a HALT signal is generated by said data proce531ng means.
' The system of cla1m 32 further 1nc1ud1ng write-protect
’ c1rﬂu1t means coupled between sa1d memory means and said data
proceSSLng means "and hav1ng means for enabllng wrltlng 1n said
"memory means only when certaln conditlons have been met.

. 38. The system of cla1m 37 whereln sald wrlte-protect
clr-ult 1ncludes electronic sw1tch means for coupling a. write
-enable 1nput to sa1d memory means with a wr1te enable llnei.
acoupled to sa1d data proce551ng means, sald sw1tch means belng .

'turned on when voltage is- supplied to said data proce551ng means ’

:._and such voltage is above a predetermlned ‘value so that said

4wr1te protect c1rcu1t also serves as a low battery 1ndicating
lqlrcult.. A A 1 '
B 39, The system of clalm 32 including a multlcolor llghtb
lnd1cat1ng means for presentxng codes to a user comprlslng llght,
fbllnks of dlfferent colors, number of bllnks, and sequende'of
'bllnks. '

40, The system of cla1m 32 1nc1ud1ng three serial ports

',M:coupled to sald data proce551ng means,,one port being coupled to

}ground one port belng coupled to an - 1nput to said data
":pro-e551ng means and oné’ port belng coupled to an.output  of said
'data process;ng means. ‘

' 41. The system of claim 40 including signal conversion and
vcoupllng means for coupllng interface means of- a computer . -

operatlnq at a given voltage to said threelserialvports operating
at ‘a different voltage, said signal conversion and
coupling meansA including. signal receiving c1rcu1t means and
51gnal transmlttlng circuit means.

42. The system of claim 32 wherein said keyboard includes a
plurallty of keys compr1s1ng mode keys, function keys and at
'.least one key for maklng a command. '

-43. The system .of claim 42 wherein said plurality of keys
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’ further 1nc1udes a set of number keys and a set of aux111ary

P functlon keys.

' j44. The system of clalm 43 whereln said set of auxiliary

'keys 1nc1ude keys lettered A to H.
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- ABSTRACT OF- THE DISCLOSURE
The universal remote control system 1ncludes input means,
,51gnal output means for supplying a 51gnal to a controlled devxce
,and_a central processxng unit coupled to the input means
and the signal output means, no ROM, and a 51ngle non-volatile,
’read-write RAM ooupled to said central proce551ng,unit.,
The RAM in" the ROM-less microprocessor system is loaded by

’ carrying out the folloWing steps. ) (a) disabling the central _
process1ng unit, (b) connecting a separate microprocessor system
' to said RAM (c) transferring instructions and/or data to . said
'kAM; (d) re-enabllng ‘the central proce551ng unit to enable the
A'central' proces51ng unit to execute - the instructions 'S0
ftransferred., ' 4 -

:<The'control _codes of any ofla diverse plurality'of-remotei
control transmitters are 1earned stored and reproduced by - . e
’carrying out the follow1ng steps. (a) receiving a,transmission
'of a train of pulses from a remote .control transmitter:‘ (b)
recording the p01nt—1n—t1me of an edge of each pulse in a train'
of said pulses, (c) transforming the recorded point-ln-time data
linto a’ list of 1nstructions ‘for generating a replica of said
'train of pulses, (d) timing the duration of a train of said
pulses; (e) timing the period between trains of pulses, (f)
assocxating a function key of a universal remote control dev1oe
w1th said time ‘duration of said train of pulses and said list of
instructions for generating a replica of said train of pulses;
(g) determining whether or not repetitions of the transm1s510n of
train of pulses is present, (h) ignoring repetitions of the train .
of pulses,' (i) noting that repetitions are present, and (3)
storing for use in a universal remote control device, the

information acquired 1n steps (c), (d), (e}, (£). and (i) .
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY

{Includes Reference 1o PCT International Applications)

ATTORNEY'S DOCKET NUMBER

87290

As a below named inventor, | hereby declare that:
My residence, post office address and citizenship are as stated below next to my name,

I believe I am the original, first and sole inventor (if only one name is listed below) or an original,
inventor (if plural names are listed.below) of the subject matter which is claimed and for which a p
on the invention entitled: .

UNIVERSAL REMOTE CONTROI, DEVICE

first and joint
atent is sought

the specification of which (check only one item below):
[ is attached hereto.
[ was filed as United States application

- Serial No.

on

and was amended

on : (if applicable).

O was filed as PCT international application

Number

on
and was amended under PCT Article 19

on N (if applicable).

the claims, as amended by any amendment referred to above.

accordance with Title 37, Code of Federal Regulations, §1.56(a).
I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign

other than the United States of America listed below and have aiso identified below any foreign
for patent or inventor’s certificate or any PCT international application(s) designating at least one

application(s) of which priority is claimed:

1 hereby state that 1 have reviewed and understand the contents of the above-identified specification, including

I acknowlege the duty to disclose information which is material to the examination of this application in

application(s)

for patent or inventor’s certificate or of any PCT international application(s) designating at least one country

application(s)
country other

than the United States of America filed by me on the same subject mattér having a filing date before that of the

PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 119

it e APPLCATION NuVEER AT e, CRSAT e
Oves QOno

Oves On~o

Des Ono

"DOvis  Owo

O ves Ono

P10-1391 (REV. 10-83)
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(Includes Reference to PCT International

Combined Declaration For Patent Application and Power of Attorney (Continued)

ATTORNEY'S DOCKET NUMBER

Applications) 87290

I hereby claim the benefit
international application(s)
subject matter of each of

filing date of the prior appl

manner provided by the first paragraph of Title 35, United States Code, §112, [ acknowlege the duty to disclose
material information as defined in Title 37, Code of Federal Regulations, §1.56(a) which occurred between the

under Title 35, United States Code, §120 of any United States- application(s) or PCT
designating the United States of America that is/are listed below and, insofar as the
the claims of this application is not disclosed in that/those prior application(s) in the

ication(s) and the national or PCT international filing date of this application:

PRIOR U.S. APPLICATIONS
. 120:

OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER .

35U.8.C
U.S. APPLICATIONS STATus (Check one)
us. APPLICATION NUMBER U.S. FILING DATE PATENTED PENDING ABANDONED
Serial No. 109,336

October 14, 1987 : X

PCT APPLICATIONS DESIGNATING THE'U.S.

PCT APPLICATION NO,

U.S. SERIAL NUMBERS

PCT FILING DATE ASSIGNED {if any)

POWER OF ATTORNEY: A
this application and transact

S a8 named inventor, | hereby appoint the following attorney(s) and/or agent(s) to prosecute
all business in the Patent and Trademark Office connected therewith. (List name and registra—

information and belief are
that willful false statement

tion number) ) homas R. Vigil, Reg. No. 542
Rajane McManus, Reg. No. 31,642
Send Correspondence to: Direct Telephone Calis to:
& h R Vi l 1 {name and telephone numberj
©0fhomas R. ig : :
©07836 south Northwest Highway Thomas R. Vigil
7 OfBarrington, Illinois 6001 J (312) 382-6500
£ty B 71 2 )
FAMILY NAME p [ 77 FIRST GIVEN NAME SECOND GIVEN NAME
HtS |parpes 7 24 @ AL
-
- aTy STATE OR N COUNTRY C@UNTRY OF CITIZENSHIP
C
Q| GRS | bta Ana | calb#Fnia V U.S.A. l/
POST OFFICE ADDRESS cITY STATE & ZIP CODE/COUNTRY
POST OFFICE . .
ADDRESS 19852 Brentwood (e anta Ana ! California 92705 —
FAMILY NAME v 5 FIRST GIVEN NAME . SECOND GIVEN NAME
WS |pgs YOO BT emar s P
o aTy STATE O N COUNTRY GPUNTRY OF CITIZENSHIP
& Sz : a%nia U.S.A. \/ Z
P?‘%B ‘,32;'5“ POST OFFICE ADDRESS CITY \/ STATE & ZIP CODE/COUNTRY V
8915 Mavs, J California 92644
FULLNAME | FAMILY NAME % FIRST GIVEN NAME / SECOND GIVEN NAME .
OF INVENTOR .;IANSKY # % ~ P 'EVEN
2| resiences [CITY |/ STATE o?;;%a‘couumv / FOUNTRY OF CITizensHiP /
CITIZENSHIP ; LN 54 s ¢
R " lLond Beach . ‘- P Callifdrnia JU.S.A. A
POST OFFICE | POST OFFICE ADDRESS Y STATE & ZIP CODE/COUNTRY /
foomes 14226 cn _Long Beach California 92705

I hereby declare that all statements made herein of my own knowledge are-true and that all statements made on

1001 of Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of
the application or any patent issuing thereon.

believed to be true; and further that these statements were made with the knowledge
s and the like so made are punishable by fine or imprisonment, ‘or both, under section

SIGNATURE OF INVENTOR 201

XKXXXXXXXXKX XXX XXX XKKKX

SIGNATURE OF INVENTOR 202
KXXXXXXXX XXX XXX XKXK KKK

SIGNATURE OF INVENTOR 203
XXXXXXXXKKXKXXXKXXKKXKXKX

DATE

XAXXXXXXXXXXXXXXKXKXXXX

DATE

XXXXXXX XX XXXXKKXXXXKKXXK

DATE
KXXXXAXXXXXXKXXKXXXKXXXK

PTN.1301 08V 10 09

Universal Remote Control Exhibit: 1055 Page 000193



DECLARATION

—_

e - \ TTORNEY'S DOCKET NO, (IF ANY)
. PR - (PAGE 2) : A
"Use this form as o continuation . .~ 7290
_page for forms PTO-U?J_ - 1297 D . ....8.....
. CLAIMED UNDE
. . . . B N
. . ‘DATE OF FILING
. COUNTRY .~ . -APPLICATION NUMBER . (Day, month, yoar) S US.C N
) NO

YES

7

e i .
. FULL NAME |LASTNAME ﬂ y/ (51 namgs [ & NAmE
OF INVENTOR | (GR ) P ..
| V ’RESIDENCE‘Q. CIT.V:OR"O.T"!Eﬁ LAOCATIONl - |STATE Qﬂ, Fi REIHN COUNTRY UNTRY OF CITIZW
g CITIZENSHIP | Sapta. Apa’ Calfi nia U.S.A. .
POST. OF FICE | POST OFFICR. ADDRESS ety N A STATE OR COUNTRY ZIP. CODE /
AoDRESS' - 13301:'S. Bear St.,#Bf0. Santa Ana Califorhia 92705 3 '

FULL 'NAME

LAST NAME'
OF INVENTOR .

FIRST NAME

MIDOLE NAME

STATE OR FOREIGN COUNTRY

—

0| RESIDENCE & | ©'TY. OR- OTHER'LOCATION COUNTRY OF CITIZENSHIP
Klcmizensme |, o : .
:P’OST OFFICE |POST OPFICE ADDRESS cITyY STATE OR COUNTRY ZIP CODE
ADDRESS . : .
FULL NAME LAST NAME FIRST NAME MIDDOLE NAME
OF INVENTOR . : . . :
b RESIDENCE'Q CITY OR OTHER LOCATION "|8TATE OR FOREIGN COUNTRY COUNTRY OF CITIZENSHIP
& citizensHip y B : :
POST OFFICE |POST OFFICE ADDRESS Ty STATE OR COUNTRY ZIP CODE
ADDRESS ' e .

<,

1 further declare that all statements made herein of my own knowledge are true and that all statements made on information and belief
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so

made are punishable by fine or imprisonment, or both, undet section 1001 of Title 18 of t!

" false gfptements may jeopardize the validiy of the application or any patent issuing thy

United States Code, and that such willful

SIGNMVENKR 201 ] /

n
SIGNATURE OF INVE
\ z‘ .
- owAd

S,

A
ohre . .
L -2 v

b

M(E/ee» /9’,/‘??’71/

DATE
L

D 14,7927

SIGN RE O‘F |‘NVE TOR 204 .
vz /&)

SIGNATURE OF INVENTOR 208

SIGNATURE OF INVENTOR 206

DATE

v Lec 1Y/ FER

DATE

DATE

FORMPT0.1298 (2761

118 NFPARTURNT NF FAMURONE
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. : .~ OMB No. 0651-0011 (12/31/86)

@Applicangor Patentee: _Paul V. Darbee, et al : Attorney’s
i atentNo.: __ 127,999 . 2 Docket No.:

ed:_____ December 2, 1987
UNIVERSAL REMOTE CONTROIL DEVICE

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY
STATUS (37 CFR 1.9 (f) and 1.27 (b)) — INDEPENDENT INVENTOR

As a below named inventor, I hereby declare that 1 qualify as an independent inventor as defined in 37 CFR 1.9 (c) for pur-

a4

poses of paying reduced fees under section 41 (a) and ﬁb% of Title 35, United States Code, to the Patent and Trademark .
Office with regard to the invention entitled . \ . ol

. described in :

[ ] thespecification ﬁlcd herewith ! . ) ‘ .
[x] application serial no. 127,999 - ,filed___December 2, 1987
[ .

-] patentno. . issued

I have not assigned, graated, conveyed or licensed and am under no obligation under contract or law to assign, grant, convey
or license, any rights in the invention to any person who could not be classified as an independent inventor under 37 CFR
1.9 (c) if that person had made the invention, or to any concern which would not qualify as a small business concern under
37 CFR 1.9 (d) or a nonprofit organization under 37 CFR 1.9 (¢).

Each person, concern or organization to which I have assigned, granted, conveyed, or licensed or am undér an obligation
under contract or law to assign, grant, convey, or license any rights in the invention is listed below:

[ ] nosuch person, concern ot organization
[X] persons, concerns or organizations listed below*

*NOTE: Separate verified statements are required from each named person, concern or organiza-
tion having rights to the invention averring to their status as small entities. (37 CFR 1.27)

FULL NAME: Universa1 Electronics, Inc.
ADDRESS 14751 Plaza Drive, Suilte J, Tustin, California 92680

{ ] INDIVIDUAL . ) [ 33 SMALL BUSINESS CONCERN { ] NONPROFIT ORGANIZATION
FULL NAME
ADDRESS . :
. [ ] INDIVIDUAL [ ] SMALL BUSINESS CONCERN [ } NONPROFIT ORGANIZATION
FULL NAME
ADDRESS : i
[ ] INDIVIDUAL { ] SMALL BUSINESS CONCERN [} NONPROFIT ORGANIZATION

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of entitle-
ment to small entity status prior to paying, or at the time of paying, the eatliest of the issue fee or any maintenance fee
duc after the date on which status as a small entity is no longer appropriate. (37 CFR 1.28 (b)) :

" I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements
and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States
Code, and that such willful false statements may jeopardize the validity of the application, any patent issuing thereon, ot
any patent to which this verified statement is directed. '

Paul V. Darbee . - Richard E. Ellis
NAME OF INVENTOR : NAME OF INVENTOR NAME OF INVENTOR

vy

(Zhe] gt "
Signature of Inventor Siffature of Inventor Signature of Inventor

D--FF 2 [5/jex

Date . Ddte / Date

Form PTO-FB-A410 (8—83)
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- OMB No. 0651-0011 (12/31/86)
. .

Ap N or Pa[entec Paul V . Darbee Y et al : Attomey's
ARC“&I NtentNo.: _127,999 : ' : Docket No.: 87290
dued: December 2, 1987 —

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY
STATUS (37 CFR 1.9 (f) and 1.27 (b)) — INDEPENDENT INVENTOR

As a below named inventor, I hereby declare 'that I qualify as an independent inventor as defined in 37 CFR 1.9 (¢) for pur-

poses of paying reduced fees under section 41 () and fg) of Title 35, United States Code, to the Patent and Trademark .- o
Office with regard to the invention entitled L : L

. described in

[ ] thespecification filed herewith | o '
[X] application serial no. 127,999 ,filed__December 2, 1987
[] :

patent no. , issued

I have not assigned, granted, conveyed or licensed and am under no obligation under contract or law to assign, grant, convey
or license, any rights in the invention to any person who could not be classified as an independent inventor under 37 CFR
1.9 (c) if that person had made the invention, or to any concern which would not qualify as a small busmcss concern under
37 CFR 1.9 (d) or a nonprofit organization under 37 CFR 1.9 (e).

Each person, concern or organization to which I have assigned, granted, conveyed, or licensed or am undér an obligation
under contract or law to assign, grant, convey, or license any rights in the invention is listed below:

[ ] nosuch person, concern or organizau'on
[ X] persons, concerns or orgamzanons llstcd below*

*NOTE: Scparatc vcnﬁcd statements are teqmrcd from cach named pcrson. concern of organiza-
tion having rights to the invéntion averring to their status as small entities. (37 CFR 1.27)

FULL NAME Unlversal Electron:.cs. Inc,
ADDRESS 14751 -Plaza .Drive, -Suite J, Tustln, Callfornla 92680

[ ] INDIVIDUAL [X) SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION
FULLNAME
ADDRESS

{ } INDIVIDUAL [* ) SMALL BUSINESS CONCERN { } NONPROFIT ORGANIZATION
FULL NAME
ADDRESS

{ 1 INDIVIDUAL [ ) SMALL BUSINESS CONCERN { | NONPROFIT ORGANIZATION

I acknowledge the duty to file, in this application or patcm notification of any change in status resulting in loss of entitle-
ment to small entity status 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 small entity is no longer appropriate. (37 CFR 1.28 (b))

I heteby dcdarc that all statements made herein of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements
and the like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States
Code, and that such willful false statements may jeopardize the validity of the application, any patcnt issuing thereon, or
any patent to which this verified statement is directed.

Louis Steven Jansky Avram S. Grossman :
NAME OF INVENTOR : NAME OF INVENTOR NAME OF INVENTOR

< Sf’l‘&%%ﬁ“‘% /s ;/IMM;I—-’/ /(Qnm/——/ :
igdature of Inven ' ignature of Inventor Signature of Inventor
%ﬂ,g' 5/88 ;[/(r- 5\ }75}Y
ate _ Date Date

Form PTO-FB-A410 (8—83)
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Dear Sir:

Applicants, in compliance with the provisions of Section

'609 of the M.P.E.P. and in accordance with the provisions of

Chapter 2000 of the M.P.E.P. hereby submits (a) a PTO Form 1449

listing prior art patents known to applicants to have some

relevancy to the invention claimed in the subject application

and’ (b) a copy of each one of the prior art patents listed
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U.S. Patent No. Patentee
3,956,745 Ellis
4,356,509 Skerlos et al.
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4,509,211 Robbins
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Foreign Patents

European Patent Application Robin B. Rumbolt
No. 86200905.7 - Publication
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ating the infrared codes, retrieving the code data and generating
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& Universal remote control unit

@ The remote control unit has a selection metha-
nism for selacting any one of a number of categqies
of equipment to be controlled. The commands aail-
able for keyboard input in any given category-are
automatically displayed to the user upon selectior of
the category. Switches are provided for user sdec-
tion of the model number of any one of a numbae of
manufacturers of the equipment within the categry

to be controlled. Operation of the switches alows-

program controlled read-outs of formats stored in
memory. An infra-red LED is then energized inac-
cordance with the format to transmit the signal:tothe
unit to bie controlled.

Renk Norox
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Universal remote control unit

1. Field of the Invention

The present invention relates 1o remote control
units anc. particularly, 10 remote control units for
controlling home appliances to carry out selected
operations.

Background of the Invention

At present, many home appliances are avail-
able which can be remotely controlled by the user.
For example, a television set can be turned on and
off. a channel can be selected, a video cassette
recorder controlled 16 play or record, etc. However,
each manutfacturer uses a different signal format to
efiect his control. Not only do different operations
require different control signals, but the basic for-
mat. such as the bit timing, the number of bits per
word, the widith of the pulses, the modulating fre-
quency, if any, applied to each pulse, the presence
of, length of, and format of stant, lead, or trailer
pulses and the number of correct receptions of a
particular command required to activate the appli-

ance 10 carry out the selected operation varies -

from manufacturer to manufacturer. The basic for-
mat may also be different for ditferent model num-
bers of the same manufacturer.

Many homes have appliances which can be
remotely controlled, but which are manutactured by
different manufacturers. Further, control of, for ex-
ample, a video cassette recorder frequently re-
quires the ability to control a related appliance, e.g.
a television set, in conjunction therewith. At
present, viewing a recorded program requires use
of two individual remote control units, particularly if
the recorder and the television set are not made by
the same manufacturer.

Summary of the Invention

It is an object of the present invention to fur-
nish a universal remote control unit which allows
control of different types of appliances as well as
appliances manufactured by different manufactur-
ers.

The remote control unit is to be simple to
operate, light, reliable, and relatively inexpensive.

In accordance with the invention, the user se-
leCts a particular category of appliance and its
model number and/or manufacturer. Selecting the
category automatically causes a display of com-
mands available in the category, again for user
selection. After the relevant selections have been
made. the selection elements are automatically
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scanned under control of a microprocessor ang an
address signal is generated. This address signa)
allows reacout from a storage of a product code
signifying tne required parameters. i.e. frequency_
pulse width, pulse repetition rate, word length, ete.
and the application of product code signals signals
10 a formatier unit. The latter energizes a transmit.
ter section which transmits signals corresponding
thereto to the controlled appliance, thereby Causing
the appliance to execute the command selected by
the user.

According to the invention, use of the remotg
control unit can further be facilitated by permanent
association of operation commands of one appli-
ance with related operation commands of another,
Thus, in 2 preferred embodiment. user selection of
a VCR “piay” command will automatically trigger
the command switching the associated television
set to the ampty channel 10 be used for display,
folowec oy the command setting the VCR to the
"play” moace. This concept is referred to as com-
mand chaining herein.

In a further preferred embodiment, the user

selectable operation commands for some appliance -

Categories aiso automatically include commands
associated with a related category. For example,-

television volume controls are available upon selec-

tion of the VCR categorie.
The present invention, as well as additional

objects thereof, will be better understood upon
reference to the following description taken in con- .

nection with the accompanying drawing.

Brief description of the drawing

Figure 1 is a block diagram of the remote |
control unit according to the present inven- |

tion;

Figure 2 is a schematic diagram of the *

stand-by circuit;

Figure 3 is a flow chart for the microproces- -

sor of Figure 1:

Figure 4 is a schematic diagram illustrating

the keyboard mechanism of the present in- .

vention; and

Figure § is a schematic diagram of an in-
frarea drive circuit, '
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Descripiion of the preferred embodiments

In the scnematic diagram of Figure 1.3 micro-
nrocessor which is the centrai control unit for the
system is denoted by reference numeral 10. The
timing of microprocessor 10 is controlled by crystal
ume base 12. The basic microprocessor function is
1o receive data from three user-controlled selecting
devices and to energize an infrared transmitting
system to transmit signals with a format setected in
accordance with this information. The wansmitted
infrared radiation is then received by the appliance
and causes it to operate as desired Dy the user.

In the preferred embodiment, the microproces-
sor is Hitachi HD6301 operated in mode 6 with an
‘osciltator frequency of 4 MHz and an instruction
cycte time of 1 microsecond. This speed is neces-
sary_in order 10 generate the carrier output fre-
quencies of up to 55 KHz required by some IR
control systems.

The first of the user-operated selection devices
is a category selector switch 14, by which the user
selects the category of the appliance which is to be
controlied. Its output is connected 10 microproces-

sor 10 through five lines 16. In the example illus- -

rated in Figure 1, the following categories are
provided: a television receiver (TV), a video cas-
sette recorder (VCR) a disc player (disc), an audio
system (audio), and an auxiliary input (aux) suit-
able. for example, for controlling a cable convener.

20

25

30

The second selection device is a keyboard 18.
As will be described in greater detail with reference
to Figure 4. category selector switch 14 s me-
chanically coupled to an escuicneon shder wnich
moves in conjunction with- the movement of the
category ‘selection swiich 10 "illuminate” legends
indicating specific commands associated with the
selected categories in display windows or areas 20.
Additional areas indicated by dashed lines and
designated by reference numbers 20a display op-
eration commands available for controlling an appli-
ance operationally associated with the appliance of

the category selected by selector switch 12. For,

example, a television receiver is operationally asso-
ciated with a video cassette recorder when the
latter is in the "play”™ mode.

In the preterréd embodiment. keyboard 18 is a
ax11 matrix, addressable by 11 address lines of a
bus 22. Bus 22 is constituted by an eight ine bus
24 activated by an address latch 26 and a four line
bus 28 activated by mMiCroprocessor 10. Keyvoard
output is furnished on a three line bus 29.

Finally, two sets of dip switches, 30A and 308,
allow the user to identify the model number and/or
manufacturer of the appliance to be controlled. The
switches are addressed by a twelve line bus 30
also connected by busses 24 and 28.

Within each category, a number of appliance
models is individually selectable in accordance with
the following table which, however, is illustrative
only:

Table I

1) TV up to 64 formats (6 dipswitches)

2) VCR up to B8 formats (3 dipswitches)

3) pIsC up to 4 formats (2 dipswitches)

4) AUDIO up to 8 formats (3 dipswitches)

5) AUX up to 4 formats (2 dipswitches)
88 formats 16 dipswitches

Also shown in Figure 1 is an electrically prog-
rammable read only memory (EPROM) 32. This
memory contains ook-up tables indexed by the
category selector, the dipswitches. and the particu-
lar key pressed on the keyboard. Indexing takes
place via addresses on 2 twelve line address bus
34 similar 10 bus 22. The dala read out from the
tables, including a product code and a command
code, is then passed to the appropriate IR transmit-
ter routine called a “formatier” aiso stored in EP-
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ROM 32. Each formatter is a device-specific pro-
gram designed to generate the precise carrier fre-
quency, pulse width, puise modulation and overall
timing format required by the particular device.
EPROM 32 is also controiled by an address de-
coder 36 through a "selector” line and an "output
enable” line. The output of EPROM 32 is furnished

ey
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on an eight line data bus 38 wnich connects to a
bidirectional bus lines 42. Bus 42 interconnects
- microprocessor 10. address latch 26 and a tri-state
buffer 44.

" The input to adaress decocer 36 is a 4 bit
address furnished by four hnes iram microproces-
sor 10. A latch enable line connects microproces-
sor 10 to address latch 26. Adcress decoder 24

26. Monitoring of the stand-by and reset hnes ag
well as the pfeviously set flag causes the miz:opro.
cessor to energize the latch for stand-by ¢zt 4
and 1o enable address laich 26. ’

The microprocessor then executes the key.
board scan. Specifically, the eleven rows <* key.
board 18 and interrogated by bus 22 in a prezater.
mined sequence. If a key on keyboard :8 is

also has an output connected viz an "enable” line pressed, one of these rows is connectec ‘0 its .
1o buffer 44. 10 column, causing one of the lines of bus 29 12 ze a !
The data output lines from keyboard 16 are a high level at a specific step in the pregram, |
also connected to the inputs of a stand-by control- Buffer 44 is enabled by address decoder 36 1o i
ler 30. A first and a second output of stand-by allow the information from keyboard 18 :3 be '
controller 30 is connected to a reset and stand-by passed onto microprocessor 10.
input of microprocessor 10, respectively. 15 The microprocessor then enters the subrautine
Finally, an output port 38 of microprocessor 10 shown in Figure 3B to determine which key (or
is connected to IR driver circuit 40 which in turn keys) was pressed. Specifically, it is firs: ==ter-
drives infrared fight emutting giodes (LED's) 42, mined whether the number of keys pressz2 is
Address latch 26, when enzoled, latches the equal 1o 1 or greater than 1. U the numzar is
address applied to it via bus 42 so that the latter 20 greater than 1, it is determined whether the «.mber
may be used to wensmit data ic microprocessor is equal to 2. If the number is not equal to 2 .a. il
: 10. more than 2 keys have been pressed an unz:zep-
Stand-by circuit 46 is shown in greater detail in table condition prevails and the program is az21ed,
lﬁ: Figure 2, wherein corresponding elements have the a new scanning of the keyboard being initiatez.
; same reference numerals ‘as in- Figure 1. -Specifi- 25 If two keys had been pressed, it is determined - - .
b cally, it consists of an OR gate 210 having a three whether these are the record and play keys. it
! line input from bus 29. A timing circuit consisting of must be remembered that to activate the VCR to
§ a resistor 512 and a capacitor 514 is connected to “record” both of these keys must be pressec. The
:, the output of OR gate 510. The common point of Category switch is then interrogated. This ¢ an !
f" resistor 512 and capacitor 514 is connected to one 30 internal interrogation. since the outputs of switen 14 |
3 input of an OR gate 516 whose second input is have been applied to the microprocessor. i the i
connected to a latch output of microprocessor 10. category is not either \(CR or audio tape. the
The output of OR gate 516 is connected to the program is again aborted with resumption of key-
reset and stand-by terminals of microprocessor 10. board scan. However, il the category switch does
Operation of the above-described equipment 35  read either VCR or audio tape, the keyboard com-
will now be described with reference to the flow mand is interpreted as a record command. Refer-
chart of Figures 3A-D. ring again to Figure 3A, the keyboard position
Referring to Figure 3A, upon inserion of the number of the pressed key is then stored in an an
battery, microprocessor initialization takes place. A internal random access memory (RAM) in the
random access memory (RAM) in the microproces- 40  microprocessor. On the other hand, if the number
sor, the input-output ports, and a flag in the internal of keys pressed is equal to 1 and the so-pressed
memory of the microprocessor are set to initia! key is the record key, the program aborts as men-
conditions. The microprocessor then enters the tioned above. If it is not the record key and ng: the
sleep mode. In this mode, stand-by circuit 46 play key, the main program is resumed anz the
grounds the reset and stand-by pins of the micro- 45 keyboard position number of the pressed key is
processor. A circuit internal to the microprocessor stored in internal RAM. If it is the play key. the
shuts down all internal circuitry except for memory category switch is scanned. if the category is a
and the circuitry monitoring the "stand-by" and category other than the VCR, the keyboard pcsition
¥ “reset” lines. This state continues until a key of number is again stored.
o keyboard 18 is pressed. 50 It. howaver, the category is VCR, the command
. Upon pressing of a key, OR circuit 510 re- chain illustrated in tigure 3C commences. Firs:, the
‘ ceives an input, causing it to generate an output, category number in the RAM is set to the numbder
a charging capacitor 514. This, in turn, causes an signifying “television”. The dipswitches are ‘nen
o output to appear at OR gate 516. energizing the scanned in the same manner as-describec sre-
i; "reset” and “stand-by" circuits in tne microproces- 55 viously with respect 10 the keyboard scan. Zata
\:" sor. and also energizing the output enable of fatch
& S
K4 K4
4
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readout on bus 31 is applied to the microprocessor
tnrough bus 42, laich 26 again again carrying -out
e latching function. The dipswitch data is stored in
RAM. :

Al this point, the microprocessor sends signais
1o the IR driver 40 causing it to send a command
10 the TV to switch it to the output channel of the

VCR, e.g. channel 3. First, the key data in the RAM '

is set 10 zero. The "send" function is then ex-
ecuted. This is described in subroutine A, Figure
3D, which will be discussed in detail below.

.After the command "0" has been sent, the key
data in the RAM is set to "3". The send function is
again executed. At the end of this particular send.
operation, the television has been switched to
channel 3.

At this point, the category number in RAM is
set to the VCR value. The key data is set to “play”.

The system then returns to the main program
illustrated in Figure 3A. The category switch is
scanned and the result of the scan is stored in
internal RAM. The scanning is controlled by a

“program in internal ROM. After the category switch

data has been entered into RAM, the dipswitches
are scanned, also under control of a program in

‘internal ROM. The result of the scan is stored in

the RAM of the microprocessor.

At this point, the microprocessor RAM contains
data specifying the manufacture and model number
of the device being controlled, the type of device it
is and the key data, i.e. the data indicating the
desired command.

The program then goes into the "send” mode
illustrated in Figure 3D.

The program enters a "decode” routine located
in internal ROM. The stored category switch data,
key data and dipswitch data is used to calculate
the address of the command table in EPROM 32.
The command table stores.the following data for
each associated key:

1. the command word bit pattern;

2. the formatter starting address;

3. the associated category type; and

4. a repeating or nonrepeating fiag. i.e. a flag
signifying whether or'not the command is to
continue to be transmitted until the key is no

longer depressed.
The category type found in the table is then

checked against the currently selected category. A

test is carried out whether they match. if not, the
category data in RAM is replaced with the category
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data found in the table. For example, if the selected
category is- either disc or VCR. a TV command
such as "volume up” will cause the “television”
category to be stored in RAM.

If the two categories do match. the program
jumps to the formatier starting address. The IR
code is sent to the IR driver. i.e.. the microproces-
sor acts in response to formatter instruction stored
in EPROM to send the proper carrier frequency.
type of code, timing, etc. to the IR driver. The
keyboard is then scanned ‘again. If the key is no
longer pressed. the stand-by circuit is unlatched. If
the same key is still pressed, a test is carried out
as to whether the repeat flag is on. It the repeat
flag is not on, no code is output. however, key-
board scan continues until the key is released. If
the repeat flag is not on. the program loops back to
the formatter starting aodress SO that the IR code
continues to be sent 1o the IR driver.

it snould be noted thai after the stand-by circuit
is unlatched by microprocessor 10. the timing cir-
cuit consisting of resistor 512 and capacitor 514 of
Figure 2 continues to hold the output of OR gate
56 high for a relatively short time since only a high
impedance discharge path is available for the ca-

~ pacitor. Alternatively. latching and unlatching of the

microprocessor control could be dispensed with, a
timing circuit being provided which maintains the
microprocessor in stand-dby tor a time period ade-
quate to assure that the command has been car-
ried out. For greater reliability, and because of the
presence of chain commands, i.e. an automatic
command sequence initiated for depression of a
single button, a positive latch and unlatch by the
microprocessor is preferable.

Referring now to Figure 4, the construction of
the keyboard-category selector switch combination
will be described in detail. An opague keyaboard
cover 210 has translucent areas 212, 214 formed in
the shape of letters or labels. One or more label is
associated with each button or key. in the illustra-
tion. the labels associated with a button 216 are
"on” and "ofi". in operation, the keyboard cover is
positioned parallel to and in close proximity of the
sliding escutcheon 218. The slider mechanism
which moves the escutcheon relative to the opaque
top layer of the keyboard is operated by a thumb
wheel 220. The sliding escutcheon carries a first
and second contrasting color, i.e. contrasting to the
color of the top layer, and, inbetween the two
contrasting colors, a color which is the same as
that of the top layer. In the position illustrated, the
first contrasting color is underneath the "otf" label.
This label would thus be "lit". ’
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Thumbwheei mechanism 220 is activated by
the user to select the category of appliance to be
controlled, i.e. thumbwheel 220 controls the posi-
tion of category selector switch 14 of Figure 1. The
same button can thus be used for different com-
mands, depending upon the selected category. For
example, pressing a given button may turn a VCR
off, or turn a television set on.

The IR driver circuit illustrated in Figure 5 is a
standard driver circuit illustrated her for complete-
ness only. It consists of a first amplifier stage
including a transistor 610 having an emitter resistor
620 and a collector resistor 630. Three diodes 640
are connected in parallel with resistor 630. The

20

25
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collector of transistor 610 1s connected to the bagy
of a second-transistor 650 connected as an emittg
follower. Two light emitung diodes 660 are con
nected in the emitter circuit of transistor 650. The
light emitting diodes emit nfrared radiation unde,
control of signals appliec to the base cCircuit of
transistor 610 by microprocessor 10.

Although the invention has been illustrated in 3
particular preferred emboaiment, it is not intendeg
to be limited thereto. Many variations in operatign
and construction will readily occur to one skilled i
the art and are intended 10 be encompassed in thg
invention as set forth in the foliowing claims.
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:i Appendix to Fiqures 3A, 3B, 3C, 3D
:: Re ce numbe scription
i 300 insert battery
é! 301 pp initializes set flag
i: 302 enter sleep mode
g% 303 standby circuit checks for any keyboard key
&3 pressed
gf 304 any key pressed
{3 305 standby circuit activates "reset” and *standby”
“ lines on pp. up reinitializes

306 pp executes keyboard scan program in internal

ROM
307 determine which key(s) was pressed
308 store keyboard position number of key pressed

in internal RAM

) 309 read category switch store result in internal
: : RAM
Ef 310 read dipswitch store result in internal RAM
§% N multi key patch (Figure 3B)
] 312 # of keys pressed
: 313 =22
? 314 are they record + play?
i 315 read category switch
316 category = VCR or audio tape?
317 set keyboard data = record
318 is it record key?
319 . is it play?
320 read category switch
321 category = VCR?
A§~ 322 set category number in RAM = TV value
‘? 323 read dipswitch + store in RAM
3 324 ‘  set key data = "0"
: 325 execute “send" functions
’5 326 ' set key data = "3°
B 327 ‘execute "send” functions
328 set category number in RAM = VIR value
% 7
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329 set key data = “play" ,
330 using stored category switch data and dipswitch
data calculate address of command table in
external EPROM
331 using command table address and key position
number get formatter address and data out of
command table ) )
332 check currently selected category against
category type found in table
333 do they match?
334 replace category data in RAM with category data
found in table
335 jump to formatter starting address. Execute
instructions to send IR code to IR driver
336 scan keyboard
337 same key still pressed?
338 unlatch standby circuit
339 . repeat flag on?
commands in response to user's selection thereof; l-'
Claims 30 o
means for scanning said first and second user-:.
operable setector means and said command and .
1. Unit for remotely controlling a plurality of appli- select means and generating an address signal
ances each belonging to a one of a plurality of corresponding to the user selected category, mode! "
categories, each having a mods! number signifying 35  number and operation command:
a given mode! of a given manufacturer, each adapt-
ed to camry out a predetermined function upon memory means storing a plurality of comman
receipt of a remote control signal having a pre- tables in individually addressable storage locations
determined format, comprising:

' 4“0 and a readout means for receiving said address-’
transmitter means for transmitting remote control signal and reading out command table data in said
signals having formats corresponding to transmit storage locations under control thereof, and apply-.
control signals applied thersto; ing the so-read out command data to said transmit-

ter means. whereby said transmitter means trans- .}
first user-operable selector means for generating a %5  mits a remote control signal having the correct .
first selector signal signitying the selected one of format to control the user-selected appliance to .
said plurality of model numbaers; perform the user-selected operation.
sacond user-operable selector means for generat- ) 2. A remote control unit as set forth in claim 1, -
ing a second selector signal signifying the user- 50  wherein said command display and select means _:
selected one of said appliance categories; comprises an array of command display elements,

and third means operable in dependence upon
command display and select means for displaying operation of said second user-operable selector
user selectable commands associated with the se- means for acisplaying commands associated with
lected one of said appliance categories, and for 5  the user-selected appliance category in corre-
generating a command signal signifying one of said sponding ones of said command display elements.

8
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1. A remote control unit as set forth in claim 2,
wherein said command display and select means
is a keyboard having a plurality of keys and at least
a first and second command respectively asso-
ciated with a first and second one of said cate-
gories associated with at least one of said keys;

wherein said command display element associated
with said at least one of said keys comprises a first
and second symbol respectively signifying said
first and second command positioned in proximity
of said button;

wherein said third means comprises a slider carry-
ing means for making said first or said second
symbol legible depending on the relative position
of said slider means to said symbols; and

wherein said third means comprises means Coup-
led to said second user of operable selector means
for moving said slider means in correspondence to
movement of said second user-operable selector
means.

4. A remote control unit as set forth in claim 3,
wherein said second user-operable selector means
comprises a rotary selector mechanism.

5. A remote control unit as set forth in claim 2,
wherein said third means is mechanically coupled
to said second user operable selector means.

6. A remote control unit as set forth in claim 1,
wherein at least one additional command is asso-
ciated with a predetermined one of said selected
commands for transmission in a predetermined
time relationship to the latter;

wherein said readout means is operative under
control of program means: and

wherein said program means automatically controls
said readout means to read out command table
data associated with said selected and said asso-
ciated commands in said predetermined time rela-
tionship upon receipts of an address signal asso-
ciated with said predetermined one of said com-
mands.

7. A remote control unit as set forth in claim 6,
wherein said at least one of said predetermined
selected commands is a VCR "play” command
and said associated command is a TV channe!
switch command generated prior to said VCR
“play" command.

20
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8. A remote control unit as set forth in clam 1,
wherein said user-selectable commands further
comprise commands associated with an additional
appliance category operationally associated with
said selected one of said appliance categones.

9. A remote control unit as set forth in claim 8.
wherin said selected one of said appliance cate-
gories is the "VCR" category and said additional
category is the “television” category, whereDy user
control of a television set can take place when said
remote control unit is set for controlling a VCR.

10. Apparatus tor remotely controlling a first and a
second appliance respectively responsive to com-
mand signals having a first format and a second
format different from said first format, comprising

memory means for storng format defining data for
each of said appliances in addressable memory
locations:

user controllable means for selectively addressing
said memory locations and reading out said format,
defining data stored therein:

user controllable means for géneraling command
signals signifying a desired operation of said appli-
ance;

means connected to said command signal generat-
ing means and said memory means for formatting
said command signal in accordance with said read
out format defining data, thereby creating a for-
matted command signal, and

transmitting means connected to said formatted
command signalling generating means for transmit-
ting said signals to said appliance to be controlled.

11. A remote control unit as set forth in claim 10,
wherein operation of said first appliank:e in re-
sponse to a first command requires transmission of
a second command to said second appliance;

further comprising means responsive 0 said first
command signal for automatically generating'said
second command signal, formatting said second
command signal and said first command signal in
accordance with read out format defining data cor-
responding to said second and first appliance. re-
spectively, and means for applying the so for-
matted first and second command signals to said
transmitting means in a predetermined sequence
for transmission to said first and second appliance,
respectively.

Universal Remote Control Exhibit: 1055 Page 000208
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12. A remote control unit as set forth in claim 11,
wherein said first appliance is a video cassette
recorder and said second appliance is a television
receiver;

10
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wherein said first commanag is a "play” commang
and said second command is a “switch to pre.
determined channel” command: and wherein sajg
transmitting means to transmit said second com.
mand prior to transmission of said first commang,
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AT\ HUGH M. GILROY

exBATENT, TRADEMARK, COPYRIGHT, —_
LICENSING AND RELATED KAJANE MCMANUS
INTELLECTUAL PROPERTY LAW MATTERS PATENT AGENT

OF COUNSEL

TELEPHONE (312) 382-6500
€ DOUGLAS B. WHITE

TELECOPIER (312) 382-6895
TELEX 28-3415 ‘ CHICAGO OFFICE
CABLE USPATLAW X : 39 SOUTH LA SALLE STREET
CHICAGO., ILLINOIS 60603
(312) 443-1997

December 1, 1987

\ : Commissioner of . Patents
(A " and Trademarks ,
P Washington, D. C. 20231
. Re: Our File Ref. 87290

New U.S. CIP Patent Application
For : UNIVERSAL REMOTE CONTROL DEVICE

Dear Sir:

The enclosed application is belng filed under Rule
1l.16(e) and Rule 1.10 with no executed Declaration and
without any filing fee.

Please be advised that we will file the executed
Declaration and appropriate filing fee" upon receipt of
your Notice to File Missing Parts.

Very truly yours,

THOMAS VIGIL & ASSOCIATES

s A Vs

Thomas R. Vigil

TRV/st
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O an assignment of the invention to : . L

O acertified copy of a i i ‘ : application.

DO associate power of attorney.

O verified statement to establish small entity status under 37 CFR 1.9 and 1.27.
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O Any additional filing fees required under 37 CFR 1.16.

- O Any pitcnt application processing fees under 37 CFR 1.17.
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S5 UNIVERSAL RE MOTE .CONTROL DEVICE

BACKGROUND OF THE INVENTION

This Is a confi, ; /‘n;(wrfzy ,y?wm Seand Wo, 07/109336 navlfatboandons

The present invention relates to a universal remote control
device of the type which is hand held and which can be coupled
via coded infrared signals with a remote control receiver built
into a television or other remotely controlled electrical
apparatus to turn on the apparatus, such as the television, at a
distance, to adjust the volume, tone and brightness, to change
channels, and to turn the television off.

Additionally, the present invention relates to a method for
acquiring the infrared codes for a controlled apparatus, such as
a television, generating code data related to these infrared
codes for storage in a remote control device and methods for
using the remote control device for finding, in a librqry or
table of code data for generating infarared codes for operating
different electrical apparatus manufactured by different
manufacturers stored in a RAM of the remote control device, the
code data for generating infrared coded signals for operating a
particular apparatus, such as a television, and then for using
the stored code data for generating the coded infrared signals
for operating the controlled apparatus.

Description of the Prior Art

Heretofore it has been proposed to provide a reconfigurable
remote control device and brogrammable functions for such a
remote control device which will énable one to learn, store and
retfansmit infrared codes that are emitted from the controller
for a remotely controllea apparatus, such as a television.

For example, in the Welles IT U.S. Patent No. 4,623,887 and
the Ehlers Uu.s. Patent No. 4,626,848, there is disclosed a
reconfigurable remote control device which has the ability to
learn, store and repeat remote control codes from any other

infrared transmitter. Such a reconfigurable remote control

o 6/7/87.

Vor
/5
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transmitter device includes an infrared receiver, a
microprocessor, a non-volatile random access memory, a scratch
pad random access memory, and an infrared transmitter.

According to the teachings of the Ehlers patent, the
infrared signals received by the remote éontrol device are in
bursts of pulses and the device counts the number of pulses in
each burst as well as the time duration of each pause in a
transmission between bursts.

As will be described in greater detail hereinafter, the
universal remote control device of the present invention utilizes
a single non-volatile RAM and does not provide a separate scfatch
pad RAM or, more importantly, a ROM.

In learning the infrared code and transforming same to code
data which is then stored in a RAM of the control device and
later used to generate infrared codes, a novel mefhod is utilized
wherein no counting of pulses takes place, and only the time
duration of the pulses in a burst of pulses from the leading edge
of the first pulse in a burst of pulses to the trailing edge of
the last pulse in the burst as well as the time duration of the
pause between bursts are sensed and used to learn and later to

generate the infrared codes.

Additionally, unique methods for use of the remote control

device are provided so that a number of infrared operation code
Sequences can be generated by the remote control device for
operating various types of electronic apparatus.

SUMMARY OF THE INVENTION

| .
\ﬁg/ﬂ///:;ing to the invention, there is provided in a universal

remote contro ystem having input‘means and signal output means

for supplying a sIygal to a controlled device and a central

processing unit coupled said input means and said signal

output means, no ROM and a sin non-volatile, read-write RAM

4

coupled to said central processing uni

//
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Further according to the invention, there is provided a
method of 1loading a RaM in' a ROM-less microprocessor system
comprising a central' processing ﬁnit, a single non-volatile,
read-write RAM, input means, output means, and means for coupling'
said .central processing unit, said RAM, said input means, and
said output means together, said method including the steps of:

(a) disabling the ‘central processing unit;

(b) connecting a separate microprocessor sysﬁem to said RaM;

(c) transferring instructions and/or data to said RAM;

(d) re-enabling the central processing unit to enable the
éentral processing unit to execute the instructions so
transferred.

Still further according to the present invention, there is
provided a process of learning, storing and reproducing the
remote control codes of any of a diverse plurality of remote
control transmitters, comprising the steps of:

(&) receiving a transmission of a train of pulses from a
remote control transmitter;

(b) recording the point-in-time of an edge of each pulse in
a train of said pulses;

(c) transforming the recorded point-in-time data into a list

-of instructions for generating a replica of said train of pulses;

(d) timing the duration of a train of said pulses;

(e) timing the period between trains of pulses;

(f) associating a function key of a universal remote control
device with said time duration of said train of pulses and said
list of instructions for generating a replica of said train of
pulses;

(g) determining whether or not repetitions of the
transmission of train of pulses is present;

(h) ignoring repetitions of the train of pulses;

(i) noting that repetitions are present; and
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(J) storing for use in a universal remote control device,

the information acquired in steps (c), (d), (e), (f) and (i).
BRIEF DESCRIPTION OF THE DRAWINGS

E}G. 1 is a front perspective view of the universal remote
control deviée constructed according to the teachings  of the
present invention.

EIG. 2-is an exploded perspective view of the control device
shown in FIG. 1.

FIG. 3 is an enlarged fragmentary sectional view through two
of the push buttons of the control device shown in FIGS. 1 and 2.

Ezg. 4 is a fragmentary corner view of a push button
containingAbanel and a base panel.

E}G. 5 is a fragmentary corner view similar to FIG. 4 as the
panels are brought together and shows one of the push buttons cut
away from the push button containing panel.

\?IG. 6 is a fragmentary sectional view of the assembly 15
formed by brlnglng the push button containing panel into
engagement with the base panel.

FIG. 7.is a plan view of thé circuit board assembly mounted
insidé_:;e control device viewing the control device from the
back side thereof with a back cover panel removed.

FIG. g‘is a block diagram of the operating circuitry in the
control device.

FIGS. 93 & 9B ‘are a detailed schematic circuit diagram of
the oégg;;ing circuitry shown in FIG. 8.

FIG. 10 is a perspective view showing the connection of a
progg;mmingzconnector over the central processing unit of the
operating circuitry in the control device, the programming
connector being connected to a microprocessor, being operable to
disable the central processing unit, and being used to program

the random access memory (RAM) of the operating circuitry.

FIGS. lla. to 11i.are graphical representations of several
. .

T
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modulation schemes which are used in infrared remote control
transmitters.

FIG. 12A is a flow chart of a first part of a method for
captg;ing an\iR code and FIG. 12B.is a graph of the envelope of
the code. i

RIG. ;3A-is a flow chart of a second paft of a method for 5
capturing an IR code; FIG. 13B is a waveform of the IR bit stream
and filtered bit stream; athFIG. 13C is a graph of the waveform
of a filtered repetition of a filtered bit stream.

FIG. 14 is a flow chart of the method used for generating an
infrared code.

FIG. 15 is a front plan view of the control device shown in
FIG./I—;hd shows the various pushbuttons of the device.

FIG. 16 is a flow chart of the search and set procedure
followed in using the control device of the present invention.

#EE; 17 is a flow chart of a direct-entry/quick-set
procedure followed in using the remote control device.

‘EEEQ‘ 18A is a flow chart of the procedure followed in
setting a "DO" command and FIG. 18B is a flow chart of the method
for executing a "DO" command.

FIG. 19A is a flow chart of the method used to identify wPat
type é;—;nit the remote control device is set for and FIG. 19B is
a table of the identifying blink code.

E£§:~‘20 is a fragmentary perspective view with portioné
broken away of a connector with conversion circuitry therein and
a special battery case cover for the control device by which new
data can be inputed into the RAM of the operating circuitry of
the control device.

~FEG. 21 is a schematic circuit diagram of part of the
conversion circuitry in the connector shown in FIG. 20.

FIG. 22 is a schematic circuit diagram of another part of

the conveérsion circuitry in the connector shown in FIG. 20.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to FIG. 1 in greater detail, there is
illustrated therein a universal remote control device 10
constructed according to the teachings of the present invention.

" As shown, the device 10 includes a housing 11 including an
upper housing member 12 having a base panel 14, and a lower
housing member 16. An overlay face panel 18 is positioned over
the base panel 14.

The two panels 14 and 18 have openings 22 and 24 (FIG. 2)
therethrough for receiving elastomeric pushbuttons 25, all of
which extend from and are fixed to or integral with an
elastomeric body panel 26 as shown in FIG. 2.

The pushbuttons 25 are arranged in rows and columns and are

identified as follows on the overlay face panel 18:

VCR 1 Cable TV Power
VCR 2 CcD DO 1 DO 2
Rec TV . VCR étop Pause
Rew Reverse Play Fast Fwd
Mute
1 2 3 Vol Up
4 5 6 Vol Dn
7 8 9
0 Enter CH Up

Recall CH Dn

DO
A o] E G
B D F H

This arrangement is shown in FIG. 15 and the manner in
which these pushbuttons 25 are utilized in operating the control
device 10 will be described in greater detail in connection with
the description of FIGS. 15-19B.

At a top or forward end 28 of the device 10, there is
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provided an opening 30 for three light emitting diodes, LED 1,
LED 2 and LED 3. The opening 30 is covered by an infrared-
transport lens 31. Also, provided on a top surface 32 of the
upper housing member 12 of the control device 10 is a 1light
emitting diode, LED 4, by which information, in the form of red
and green blink codes, is communicated to the user of the device
10.

FIG. 2 is an exploded view of the components of the device
10. As shown, the device 10 includes the overlay face panel 18
with pushbutton-receiving, generally rectangular openings 22, the
upper housing member 12 with base panel 14 having a plurality of
generally rectangular, pushbutton receiving openings 24, the
elastomeric body panel 26 having pushbuttons 25 extending from an
upper surface 34 thereof; a printed circuit board 36 having
conductive switches 38 on an upper surface 40 thereof and
operétinq circuitry 42 (FIG. 7) mounted on the underside 43
thereof, the lower housing member 16, a cover 44 for a battery
compartment 45 (FIG. 7) for receiving batteries 46 (FIG. 10) for
the circuitry 42 of the control device 10, and the infrared-
transport lens 31.

It will be noted that the base panel 14 of the upper housing
member 12 has puéhbutton openings 24 completely across each one
of fourteen (14) rows across and four (4) columns down. However,
not all of these openings or holes 24 have pushbuttons 25
extending therethrough, as noted by the lesser number of
pushbutton-receiving openings 22, in the overlay face panel 18.
Likewise, the body panel 26 initially has pushbuttons 25 arranged
completely across the upper surface 34 thereof in fourteen (14)
rows across and fourteen (14) columns down.

The printed circuit board 36 has conductive switches 38
aligned with each one of the pushbuttons 25 so that more switches

38 are provided than may be necessary for this particular control
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The availability of additional pushbutton openings 24 in the
base panel 14 will enable the control device 10 to be modified as
necessary by the addition of further pushbuttons 25 to perform
numerous other functions as called for. |

This mechanical construction of the upper and lower housing
members 12 and 16 and the panels 14 and 18 and circuit board 36
enable the control device 10 to be modified to include additional
cifcuits in the oﬁerating circuitry 42 and pushbutton switches 25
for performing additional functions, if desired. In this
respect, overlay face panel 18 is easily replaceable to modify
the device 10 to include more or 1less pushbuttons 25 and
associated switches 38.

The simplicity of the construction of the pushbuttons 25,
the base panel 14 and the overlay panel 18 is shown in FIGS. 3-
6. As shown in FIG. 3, the body panel 26 has a plurality of
raised pushbuttons 25 formed - thereon. Each raised rectangular
button 25 has a recessed area or hollow 48 on the underside 49 of
each button 25 in which is mounted a conductive plunger or puck
50 adapted to engage one of the conductive switches 38 on the
circuit board 36. With the pushbuttons 25 and the panel 26 being
formed from a sheet of elastomeric material it is an easy matter
to remove the buttons 25 that are not necessary with a scissors
or other cutting element, as shown iﬁ FIG. 4.

Then, the pushbutton body panel 26 is moved into engagement
with the base panel 14, as shown in FIG. 5, to form the assembly
shown in FIG. 6.

After the pushbutton body panel 26 and the base panel
portion 14 have been assembled as shown in FIG. 6, the overlay
face panel 18 is mounted on top of the base panel 14 and the
circuit board 36 is mounted within the housing member 12.

Referring now to FIG. 7, there is illustrated therein the
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operating circuitry 42 of the control device 10 which includes
batteries 46 (FIG. 10) mqunted in the compartment 45 for
providing power for the circuitry 42 and a lithium battery 52,
which backs up a statuc RAM 54. A central processing unit (CPU)
56, is coupled through a latch 58 to the RAM 54. Three LEDs,
LED 1, LED 2, and LED 3 are coupled to the circuitry 42 for
communication with the apparatus to be controlled. Aall elements
of the circuitry 42 are mounted on the circuit board 36 mounted
in the upper housing member 12. A further LED, LED 4 is coupled
to CPU 56 for communication with the user of the device 10 as
will be described in greater detail below. ‘

A block schematic circuit diagram of the operating circuitry
42 is shown in FIG. 8 and includes CPU 56, the infrared light
emitting diodes, LED 1, LED 2, and LED 3 coupled to the CPU 56,
serial input/output ports 60 of CPU 56, the RAM 54 coupled to CPU
56 and backed up by lithium battery 52 and a 4 x 14 keyboard 61
coupled to CPU S56. The four AAA batteries 46 are also shown.

FIGS. 9A and 9B are a detailed schematic circuit diagram of
the operating circuitry 42. The operating circuit 42 includes
the central processing unit 56, the latch 58, the random access
memory 54 and LED 1, LED 2, LED 3 and LED 4.

The operating circuitry also includes several subcircuits.
One of those subcircuits 62 (FIG. 9B) includes the keyboard 61
having pushbuttons 25, each of which is connected to a port 63 of
the CPU 56 shown in FIG. 9B and can be referred to as the
keyboard circuit 62. 'The X's in FIG. 9B indicate the pushbuttons
25 and when one of those pushbuttons X is pressed, current flows
through a resistor in a column line, e.g., when button 25' is
pressed current flows through resistor 64 in column line 138
going to the button or key 25°'. That raises the voltage on a
supply line VCC to the CPU 56 of the microprocessor.

Accordingly, whenever a button 25 is pressed, it will
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increase the voltage on line vecc which initiates a switiching

process in a wake up circuit 70 for "waking up" or energizing the

CPU 56 in the manner described below.

In addition to the keyboard circuit 62 and the wakeup
5 circuit 70, the subcircuits include a reset cifcuit 74, and a
- write protect circuit 7s.

When the voltage on line vce goes up, a signal is passed
through'capacitor 102, to the base of a transistor 104 in the
wake up ciruit 70. This turns on the transistor 104 which in

10 V/turn turns on transisto{’;gﬁ——fhis turning on of'ihe transistors
104 and 106 will bring volggge on line VCC to the full DC voltage
?IR of about 5A1/2 volts. When the voltage on line VCC reaches §i1/2
volts, the CPU 56 begins to operate.
When operating, the CPU 56 establishes a signal on line ALE
15 108 which is passed through a resistor 110 and filtered by
capacitor 102. Once the ALE signal is established, it causes a
voltage to be generated at the base of transistor 104,
maintaining transistor 104 turned on, which in turn maintains
transistor 106 turned on, thus enabling the CPU 56 to continue to
20 run. The CPU 56 can turn itself off by executing a HALT
instruction which causes the ALE signal to cease, thus turning
off transistors 104 and 106 and removing power via line VCC to
the CPU 56.
It is to be noted that the wake up circuit 70 can be
25 activated by depression of a key or button 25 or by an input
signal at serial port 3 coupled to an input port 112 of the CPU
56.
The circuit elements described above form the wakeup circuit
70 for activating the operating circuitry 42 of the device 10.
30 This circuit uses substrate statié-protection diodes 114 in a
CMOS chip coupled to the keyboard 61. With this arrangement,

source current is supplied to transmitter 104 via line vcC when a
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key or pushbutton 25 is depressed.

The RAM 54 is connected to the lithium battery 52 and, when
the device 10 is not being used, draws about 39 nanoamps from the
battery 52, which gives the device 10 a shelf life between‘g_and
10 years. A backup capacitor 116 is coupled to the RAM 54 and has
(at 20 nanocamps) a discharge time of about 10 minutes, providing
ample time to change (if necessary) the battery 52 without losing
the instructions and data stored in the RAM 54. Capacitor 116 is
kept chargea by battery 46 through diode 117 when the device 10
is operating and,. at other times, by battery 52 through diode
118.

After the CPU 56 has been powered up, or awakened, the CPﬁ
56 makes a scan of row lines 121-128 to the keyboard 61 by
sequentially forcing each line 121-128 low and then polling the
other lines to find out which button 25, such as button 25', has
been pressed. As a result of pushbutton 25' being pressed, a low
impressed upon row line 121 will cause a low on column line 128
and that will result in the row line 128 being low.

The CPU 56 first sets row line 121 low and then begins
scanning, starting with the row line 122, for another row line
having a low voltage thereon and by finding the row line with the
low voltage, in the above example, row line 128, the CPU 56 knows
that button 25' at the intersection of row line 128 and column
line 138 has been depressed.

If the CPU 56 had not found a low on another row 1ine,.such
as row line 128, after having set line row 121 low, line 121 is
returned to its previous value and row line 122 is then set low,
and the scan continued until a low row line is found to identify
which button 25 has been depressed.

When the CPU 56 determines which pushbutton 25 has been
dépressed the CPU 56 will then know what function is to be

carried out.
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It is to be noted that the keyboard circuit 62 is uniquely
designed to include only eight (8) row lines 121-128 and eight
(8) column lines 131-138 each having a resistor 64 and a current
directing diode 114 therein and each being arranged across the
row lines 131-138 so that 56 switch positions are provided with
only eight (8) 1lines.

All memory cycles exercised must involve the 1latch 358
because the CPU 56 has_its data bus multiplexed with the lower 8
bits of the address bus on lines 141-~-148.

Coming out of the CPU 56 to the latch 58 S a group of nine
(9) lines 108 and 141-148. One of the lines, line 108, carries
the ALE signal. The eight (8) lines 141-148 between the latch 58
and the CPU 56 are the multiplexed data and address bus lines.
These lines comprise the lower 8 bits of the address bus. A
group of multiplex lines are identified with reference numeral
150. Five more lines 151-155 comprise the upper five bits of the
address bus, making a total of 13 bits of address.

An inverting OR gate 156 having an output line 158 and two
input lines 160 and 162'together with ground line 164 are coupled
between the CPU 56 and the RAM 54. The line 158 defines an
output enable for the RAM 54.

Accordingly, when.the CPU 56 wants to do a read, it actuates
either of the two input lines 160 o°r 162 going into the OR gate
156. Line 160 is a PSEN line for telling the RAM 54 that it is
to be enabled to receive data and line 162 is a Read output line
to tell the RAM 54 that the CPU is going to read the information
stored in the RaM 54. With OR gate 156 the two lines and
functions are combined on one line 158. In other words, the CpU
56 tells the RAM 54, through the OR gate 156, that it wants to
read information stored in the RAM 54.

The circuitry 42 also includes the write protect circuit 78

which has the .double duty of being a 1low battery indicating
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circuit. The circuit 78 includes a resistor 170, a transistor
171, two resistors 172, 173 and a Zener diode 174 connected as
shown. )

A write enable line 176 is connected between the transistor
171 and the CPU 56.

When the CPU 56 desires to write information into the RAM
54, it places the address on the address bus lines 141-148 and
151-155, strokes the lower 8 bits of the address bus on lines
141-148 into the 1latch 58 wusing ALE line 108, places the
information on the data bus lines 141-148, and then brinés the
write enable-line 176 low.

When the write enable 1line 176 goes 1low, unless the
transistor 171 is turned on by virtue of the battery voltage
being more than 4.3 volts, a line 178 going into the RAM 54 at
the collector 180 of the transistor 171 (which is the '"write
enable" for the RAM 54), is prevented from going low, maintaining
the RAM "Write Protected". This condition also is created when
the battery 48 is 1low. The "write enable" 1line 176 also
functions as ‘a low battery detector because, during execution of
the program, a check is made to see whether writing to the RaM 54
is enabled. If-it is not, this shows that the batteries are weak
and a signal is sent to the user by flashing the red LED, of LED
4, E_times.

Note that LED 4 includes a red LED and a green LED
incorporated into one package so that when both LEDs are turned
on, a yellow light is emitted, making LED 4 a tricolor LED. Such
tricolor LED 4 enables the device 10 easily to communicate to the
user by way of the color, number and sequence of light blinks. .

A clock circuit 182 including a crystal resonator is coupled
to the .CPU 56.

Three serial ports.1-3 are coupled to the CPU 56 and include

port 1 which is a transmitting port, port 2 which is ground and
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port 3 which is a receiving port. Serial port 1 is-connected to
row line 121 so that data can be serially transmitted in the form
of highs and lows by CPU 56 from the RAM 54 over row line 121 to
serial port 1. 1Incoming data is received serially at serial port
3 and conveyed to input port 112, when it is desired to update
the code data and/or instructions in the RAM 54.

The three infrared-emitting LEDs, LED 1, LED 2, and LED 3
are connected in the circuitry 42 as shown.

The reset circuit 74 includes two resistors and a capacitor
connected as shown and coupled between line VCC and a reset line
184.

As will be described in greater detail in connection with
the description of FIGS. 11-14, the manufacturer of the dgvice
10, using known methods or .the method described herein with
reference to FIGS. 12A-13C, will decipher the infrared codes for
operating various pieces of equipment, such as 5 TV, a VCR, a CD,
a Cable Converter or other equipment which is controlled by a
remote infrared transmitting device.

After the infrared code 1is deciphered, the code data
therefor and instructions .for generating such code (see the flow
chart in FIG. 14) are stored in a programming computer 200 (FIG.
10) and the device 10 is programmed as explained below.

It is to be noted that the circu;try 42 has no ROM and all
instruction codes and code data are loaded directly into the RAM
54. This allows for infinite upgradability in the field via the
serial ports 1, 2, 3.

FIG. 10 is a perspective view of a programming computer 200
coupled by a cable 202 to a special connector 204 which is
adapted to be received over the CPU 56 in the operating circuitry
42 for disabling the CPU 56 and for enabling the RAM 54 to be
programmed by the programming computer 200. Essentially this is

done by tri-stating the CPU 56 and placing the RAM 54 into the
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address gpace of the Computer 209 which writeg initial
instruction code including code for the seria) port driver, angd
subsequently serially, other instruction code and code data into

the RaM s54. For this bPurpose the bProgramming computer 200 has

pPin to three pin, 9 vo1t to 5 volt, signal coupling ang
converting assembly 206 (FIG. 20). The updating can be done by
adding to the data in RaM 54 or by rewriting (writing over) the
data in RAMv54. The assembly 206 ig described in greater detail

manufactured by the same or different manufacturers, In FIG. 11,
which is identical to FIG. 1 in US Patent No. 4,623,887, there
il Al
are illustrateqd Several modulation schemes for infrareqd codes,
FIGs. lla-11g illustrate different types of 'gated carrier
frequencies, Typical carrier frequencies for infrareq remote
transmitters are 20 Khz to 45 Khz, with the majority being at 38
Khz and 49 Khz. The gating Schemes illustrateq include both

_ 55
Universal Remote Control Exhibit: 1055 Page 0002



g

S

10

‘15

Wy

20

25

30

16
fixed and variable bit periods, non;return to zero (NRZ),
variable burst widths, single/double burst modulation schenes,
and a final catch-all category called random because there is no
readily distinguishable pattern of ones and zeros.

In addition to these schemes, there is also a transmitter
which puts out a different continuous frequency (CW) for each key
as represented in FIG. 1llh.

Finally, several new types of transmitters do not use a
cafrier frequency at all but instead send a stream of pulses

here the Eizg,ie encoded in the spaces between the infrared
pulses as sho&nhin FIG. 11i.

Data modulation schemes'for most transmitters have a higher
level of data organization which may be called a keyboard
encoding scheme which causes different data to be sent depending
upon the transmitter and the key pressed. This will be described
in greater detail hereinafter in connection with FIGS. 15-19.

The code data for the infrared codes may be obtained from
vendor information sheets and specifications, can be determined
using the methods disclosed in U.S. Patents Nos. 4,623,887 and
4,626,848, or by the method disclosed herein.

In the method for learning or acquiring code data for
infrared codes disclosed herein, no counting of pulses is carried
out. Instead the method involves the following steps: v

(a) receiving a transmission of a train of pulses from a
remote control transmitter;

(b) recording the point-in-time of an edge of each pulse in
a train of the pulses;

(¢) transforming the recorded point-in-time data into a list
of instructions for generating a replica of the train of pulses;

(d) timing the duration of a train of the pulses;

(e) timing the period between trains of pulses;

(f) associating a function key of the universal remote
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control device 10 with the time duration of the train of pulses
and the list of instructions for generating a replica of the
train of pulses;

(g) determining whether or not repetitions of the
transmission of train of pulses is present;

(h) ignoring repetitions of the train of pulses; '

(i) noting that repetitions are present; and

(j) storing for use in a universal remote control device,
the information acquired in steps (c), (d), (e), (f) and (i).

Typicélly, each pulse has a fixed duty cycle and in carrying
out the above described method it can be assumed that each pulse
has a fixed duty cycle.

The manual and computer steps followed in practicing this
method are set forth in Figs. 12A and 13A.

FIG. 12A is a flow chart of the first part of this method
for capturing an IR code and FIG. 12B is a graph of a pulse train
comprising a portion of the code.

There is shown in FIG. 12B, adjacent the transforming step
in FIG. 12A, a graph of the waveform of the captured, and later
recreated, infrared codes, showing when the infrared signal is on
and when it is off. When the CPU 56 executes the instructions
set forth below the waveform in FIG. 12B, infrared-emitting LEDs,
LED 1, LED 2, and LED 3 are turned on when the instruction IR-ON
is executed and turned off when the instruction IR-OFF is
executed. No operation is performed when the instruction NOP is
éalled for. In this‘way the infrared codes are transformed into a
bit stream of 0's and 1's.

FIG. 13A is a flow chart of a second part of the method for
capturing an IR code.

FIG. 13B shows the IR infrared'bitstream and an envelope of
the filtered bitstream.

FIG. 13C shows the filtered waveform that is analyzed for

AN
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repetition. The repetition scheme and a pointer to indicate, upon

regeneration of the infrared code, which key will generate that
g » which key g ‘/

code are stored in a memory for later inputting into the RAM 54.

[

FIG. 14 is a floﬁ.chart of a sequence of eleven (}E) séeps

5 that a user initiates to generate a specific IR code for
performing a specific function, namely, for generating a captured
IR code stored in the remote cont;ol device 10. The code data is
stored in the RAM 54 of the remote control device 10 and the
sequence of steps the circuitry 42 goes through to take the code

10 data in the RAM 54 and generate the infrared code therefrom is
set forth in this Figqure.

FIG. 15 is a plan view of the keyboard 61 and shows the
different keys or pushbuttons 25 of the control device 10
extending through the base panel 14 of upper housing member 12

15 and the face banel 18 where the label or ideptification for each
pushbutton or key 25 is shown. The light emitting diode, LED 4,
is also indicated.

FIG. 16 is a flowchart of the steps initiated by a user of
the device 10 in a step and set procedure for searching for code

20 data in the device 10 for the infrared code needed to operate the

? user's specific apparatus and to set the device 10 for that code

data.
FIG. 17 is a flow chart of the steps initiated by a user in
carrying out a direct-entry/quick-set procedure for matching the
25 user's equipment or apparatﬁs to the device 10.
The steps of this procedure include:

?5 STEP 1. Look up make and model number of the controlled
apparatus in a table provided to the user in an instruction
booklet.

30 STEP 2. Model number is found and matched with a series of 8
"R"s and "G"s. »

fﬁ" STEP 3. Here the operator presses the desired mode button or
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key.

STEP‘ij Press DO, Enter, Recall. This tells the device 10
to do a Quick-Match.

STEP 5. Next enter the sequence of eight red and green
blinks found in -TABLE I (set forth below) provided in the
instruction booklet. This is done by pressing Channel Down for
"R" and Channel Up for "G",

STEP 6. Here a determination is made if a key other than
Channel Up or Channel Down, was pressed.

STEP 7. The device 10 tricolor LED 4 will flash red or green
depending on what button is pushed.

STEP 8. When all eight codes are entered, the program goes
on to STEP 9.

STEP 9. Here a check is made to see if the blink code is in
the table in the RAM 54 of the remote control device 10.

STEP 10. If the device 10 has successfully Quick-Matched to
the controlled apparatus, the LED 4 will flash green twice.

STEP 11. If it did not match, it will flash yellow
indicating that codes for that controlled apparatus are not

loaded into the RAM 54.
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TABLE I is set forth below
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FIG. 18A is a flow chart of the steps for setting a "Do*
command macro, for achieving a function that normally requires
the actuation of several buttons, by programming one particular
button to perform the functions required of the several buttons
to achieve a specific function.

FIG. 18B is a flowchart of the simple two pushbutton steps
required for executing the "DO" macro command created in FIG.
18A.

FIG. 19A sets forth the steps initiated by a user to
determine the various blink codes which identify what equipment
or apparatus the remote control device 10 is set for.

FIG. 19B illustrates a sample blinking grid of eight red and
green blinks which will be presented (ng’fhe user. Once a
particular pattern of eight red or green blinks has taken place,

the user of the device 10 will look up the blink pattern or code

‘in TABLE I ‘included in a user handbook. This table shows the

user which pushbuttons 25 1labelled A-H are associated with
additional functions stored which may be stored in the RAM 54.
Additional functions beyond the eight éupported by pushbuttons A-
H are performed by pushing "DO", and then the two-digit sequence
shown in TABLE I.

The instructipﬁs for using the control device 10 which are
supplied to a purchaser thereof in an instruction booklet are set

forth below.

_
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Matching the Device to Your Equipment
The device 10 can control most remote controlled TV's,
VCR's, cable converters, and CD players, but it needs the user's
input to match it to your particuldar equipment. The easiest way
to do this is to STEP-and-SET your device 10. You will only
need to do this once for each different type of device you have.
41. To STEP-and-SET your device 10, first press DO, Enter.
2. Press one of the following equipment selection buttons to

tell the device 10 what kind of equipment to match.

VCR1 Cable v
YCR2 ¢
3. Aim the device 10 at the equipment and try various

function buttons to see if the equipment responds correctly.

Make sure you are reasonably close to the equipment and that
nothing is blocking the path. The light (LED 4) at the top of
the device 10 will shine green whenever it is sending an infrared
code, or.it will not light at all if it does not send a

code for a particular button.

4. If your equipment did not respond correctly or did not
respond at all, press DOl to change thé-device 10 so that it will
send the next set of infrared codes in its library, or press D02
to change it so it will send the previous set of
codes.

5. When you use DOl or D02 to step the device 10 setting
forward or back, its light w{II—;link yellow each time you step
it. The settings step around in a circle. Whenever you get back
to the setting where you started the device 10 light will .
blink red to notify you.

6. Use DO1 and‘Egélto step through the sets of codes and

keep trying out functions until your equipment responds

correctly. The device 10 will then be set to send the proper

—r
infrared codes for operating your particular equipment.

4

v
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é‘ 7. When you are satisfied that the device 10 is properly
matched, press DO, or any of the equipment selection buttons to’
restore the DOl and DQ2 buttons to their normal functions. »///

ﬁm 8. If your quEE;;nt is responding to your device 10 but

5 some buttons are causing the wrong thing to happen, keep going.
Some equipment responds to the infrared codes of other brands of

equipment.

S

9. If you try out all of the codes in the device 10 library
and your equipment still does not respond, it is probably because
10 the code data for generating the infrared codes for operating

your equipment is not in the library of your control device 10.

‘L‘ The Keyboard 61
Take a look at the keyboard. There are four groups of
buttons: -
.EL 15 }; Equipment Selectiqn Buttons tell the device 10 which
R equipment is to be controlled:
E8% VCRL Cable v
o YCRr2 foio]
3 2. Basic Function Buttons are used to control your TV, VCR,
20 CABLE and CD. They work in much the same way as in older remotes
which typically have the following buttons.
i7°ﬁx Power
Rec. TV.VCR Stop Pause
Rewind Reverse Play Fast Fwd
25 Mute
1 2 3 Vol.Up
4 5 6 Vol.Dn
7 8 9
0 Enter Chan.Up
30 : Recall . Chan.Dn
6 3. Extended Function Buttons perform any special functions
your equipment may have, such as color control, picture control,
s
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tint control, etc. These buttons are identified with the
following alphabet letters.

A C E G

B D F H

4. DO Buttons are used to perform very powerful DO Commands

which are explained below.
Special Features
| Besides the basic functions such as channel up/down and
volume up/down that most TV remote controls have, there could be

special features as well, for example:

Color up/down.

Picture up/down.

Tint up/down.

Sleep.

Your VCR's remote control can also have special features

such as:

Frame advance

Channel up/dow
Your cable converter remote control can also have additional

features such as:

Channel recall

Delete

Your CD player remote control can have special features such
as:

Repeat

ac ogqrammin

Once you have matched the device 10 to your TV, VCR, Caﬁle
Converter and c¢D player, all functions that were controlled by
your old remote control devices can now be controlled by the
device 10. You may even notice some extra features that weren't
controlled by your old remote.

Since the device 10 can control such a wide range of
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equipment, there is not enough room on it for buttons for every
possible feature of every remote control. Instead, there are
eight extended function buttons at the bottom labelled A through
H. To find out what these eight buttons control for your
5 particular TV, VCR, cable converter and CD player:
jé‘ 1. Get your pen and paper ready.
2. Press DO and then the button (TV VCR1 VCR2 Cable CD) of

the device you want to know the special features of.

(El_ 3. The device 10 will blink "red" or "green" 8 times. Every
10 time it blinks "red" write down an "R". Every time it blinks
5 "green" write down ‘a "G". When you're finished writing it

should look something like this:

RRRGRRRG

O " This is the "Blink Code" for your device. If you miss it the
15 first time around, just press DO and the device button a second
time.
6 4. Look at TABLE I and find the sequence of "R"é and "G"s
that matches the one you wrote down.
Fﬂ 5. Read the special features chart next to your Blink Code
20 sequence which tells you what functions the A through H buttons

control for your particular device.

—_— For example, the feature chart of your TV might read:
V2gor A: Color Up C: Picture Up
B: Color Down D: Picture Down
fﬂ 25 6. To turn the color up in this example, you would press TV

(of course if the device 10 is already set to control your TV,
you do not have to press TV again but it doesn't hurt if you do

so), then A.

VR
Y{’ 7. To turn the color back down, you would just press B.
4,Xw 30 8. Write down what special functions are controlled by the A
through H buttons on the handy stick-on labels enclosed with the
control device 10.
~d
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9. After writing down the special functions on the labels,
stick them on to the back of the control device 10 for quick and
easy refefence.
If The Controlled Equipment Has More Than 8 Extended Functions

Usually, the eight A through H buttons are enough for most
controlled equipment. If they're not, don't worry. If your
controlled equipment has more than eight special features these
too are coﬁtrolled by the device 10.

Beyond the A through H function buttons, any additional
functiéns are performed by pressing DO then two of the 0-9
number buttons. For exampie, your TV's feature chart may show
additional functions like these:

25: SAP 26: Reset 27: Q/V
28: Display ) 29: Mono 30: Stereo

If yoﬁ did have these features and wanted to use them, you
wou;d press DO and then the two-digit number for that feature.
For example, you might: '

Press DO,3,0. This would turn your TV's stereo broadcast
feature on.

If you use a feature like this frequently you may want to
assign it to a DO command, our next topic of discussion.
Setting DO Commands

DO Commands give you the power to perform a multitude of
different functions with the push of just one or two buttons.
DO Commands let you assign any of the following buttons to tell
the device 10 to automatically perform a series of keystrokes you

use often:

DO1 D02
Rec TV.VCR Stop Pause
Rewind Reverse Play Fast Fwd.
Mute
Vol. Up
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Vol. Dn
Enter Chan. Up
Chan. Dn
A (o] E G
—— B D F H

)
( To tell the device 10 to do what you want, you must teach
it. As an example, you can teach the device 10 to turn your

whole system on and set the TV to channel 4 by doing the

following:

Q— 10 1. Press DO, Recall. This tells the device 10 that you want

, to teach it something to do.

2 © 2. Next, you must assign a button 25 you will use to DO

. whatever you teach it. You can use any of the device 10's
. buétons 25 set forth above. For example, let's use DOl at the
15 top of the keyboard: Press DOl.

é‘ 3. Now, you must tell the device 10 what button sequence you
would press to turn your whole system on and set the TV to
channel 4.

é 4. Press TV Pover. This tells the device 10 to turn your

20 TV on. .

@ ] §. Press 4, Enter (pressing Enter may notvbe required for

) your TV). This tells the device 10 to set your TV to channel 4.

2— _i. Press VCR, Power. This tells the device 10 to turn your
VCR on. »

3 o5 7. Press Cable, Power. This tells the device 10 to turn
your cable converter on.

’ Now you have pressed all the buttons you want the device 10
to learn for this example.

Q, 8. Press DO, Recall. This tells the device 10 that you are

30 finished teaching it and to remember what you have taught it.
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Now the device 10 knows how to turn your TV, VCR, and cable
converter on and set the TV to channel 4, just by pressing one
button.

9. Aim the device 10 at your equipment and press DOl. Make
sure you keep the device 10 pointed at your equipment while the
light is flashing.

Now that you know how DO Commands work, you can teach the
device 10 to "DO" practically any sequence of keystrokes. Just
remember to keep the following in mind:

To perform a DO Command, press DO then the button you
assigned to remember the DO Command. However, if you assigned
the DOl or DO2 buttons to remember a DO Command, you do not have
to press DO first, just press DOl or DO2.

If the device 10 light (LED4) starts blinking green, yeliow,
red while you are trying to teach it, it is telling you that RaM
654 is full. The DO command you are teaching is automatically
erased. You can teach the device 10 a shorter DO command, or
erase some other DO command you have already taught the device 10
to obtain more memory space.

After the DO Command is finished, the lagt apparatus 10
selected within the DO Command will be the apparatus the device
10 will work with next.

Erasing a DO command

If you just want to change a DO Command, you do not have to
erase it first - just set up the new DO Command in its place.
However, to get rid of a DO Command without replacing it with a
new one:

l. Press DO Recall.

2. Press the button you have assigned to the DO command that
you want to erase. For example, to erase the DO command you
taught the device 10 in the above example:

Press DO1.

Universal Remote Control Exhibit: 1055 Page 000269



30

0

o 3. Press DO, Recall again. The old DO Command is now
erased.

< OUICK-MATCHING To_Your Equipment

;

\

There is a quicker way to match your equipment to the device
5 10 by Quick-Matching. Quick-Matching is a way to set the device
10 directly to match any controlled equipment in its library.

Follow the steps below to do a Quick-Match:

?32- 1. Match the device 10 to your equipment using STEP-and-SET.

Ll_. 2. Press DO, then the desired device button (IV, VCR1l, VCR2,

10 Cable or CD). The device 10 light will blink red or green eight
times.

3. Write down the sequence of red and green blinks. This is

the "Blink Code" for the particular device.

v 4. Press DO Enter Recall. This tells the device 10 to do
15 a Quick-Match.

5. 'Enter the correct sequence by pressing Ch Dn for "R" and

Ch _Up for "G". The device 10 light (LED 4) will flash "red" or

“green"vdepending on what button you push. The €h _Dn and Ch Up

} buttons 25 are labelled with the correct color for each.
72‘ 20 - 6. When the device 10 has successfully Quick-Matched your
equipment it will automatically flash green twice. If it did
not match, it will flash yellow. If it fails to Quick-Match, it
is probably because the requisite code data is not stored in the
library in your device 10.
-L 25 UICK-MATCHING Between Controlled Equipment
One of the great benefits of Quick-Matching is that you can
- switch the device 10 functions between the remote controlled TVs,
VCRs and cable converters you may own. This is done by using
"Quick-Match" within a "DO command".
5 30 Let's suppose you have two TVs in your house and only one

- device 10. Here's how to switch between them:

s
¥ 1. Press DO Recall. the button you want to use to switch to

L
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your other TV set.

For example, press D02. This tells the device 10 that you
want to teach it a DO Command.

E: Press DO Enter Recall. This tells the device 10 that you
want to do a Quick-Match.

,9‘ Enter the R and G blink sequence of the second TV you
want to control by pressing Ch Dn for "R" and Ch Up for "G".

4. Press DO, Recall. This tells the device 10 that you are
finished teaching it a "DO command".

Now, to set the device 10 to control your second TV, press
DO02. This tells the device 10 that you will be controlling your
second TV.

To go back to controlling your first TV, simply teach device
10 another "DO command". Just repeat the steps above, except use
a different button and the correct R and"G sequence for your
first TV.

The qevice 10 can easily be taught to control a whole
houseful of infrared remote controlled equipment - just teach the
device 10 a DO Command to QUICK-MATCH each additional piece of
equipment.

In FIG. 20 is shown a unique signal coupling and converting
assembly 206 which includes a connector assembly 207, a cable 208
and a special cover plate 210 for the battery compartment 45.
The cover plate 210 has on the underside thereof three pins 212,
214'and 216 which are positioned to connect with the three
serial ports 1, 2 and 3. The pins 212, 214 and 216 mounted to
the cover plate 210 are connected by three wire conductors 224,
226 and 228 in cable 208 to connector assembly 207 which has
conversion circuitry 230 therein. The connector assembly 207 has
a nine pin array 250 of sockets 251-259 for receiving nine

pins and the conversion circuitry 230 which enables one to use

"some of the nine sockets 250 of the connector assembly 207 for
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communication with the three pins 212, 214, 216 that are
connected to the serial ports 1, 2 and 3 as shown in FIGS. 21 and
22.

FIGS. 21 and 22 are a schematic diagram of the conversion
circuitry 230.

In FIG. 21 is shown circuit portion 230A. 1In this circuit
portion, plus nine volts goes into pin 4 of connector DB-9 or pin
20 of connector DB-25 and minus 9 volts goes into pin 7 of
DB-9 or pin 4 of connector DB-25, which are connected to the
circuit portion 230A of the conversion circuitry 230. This
provides a constant source of positive and negative voltage and
is used as the power supply for the circuit. Note that two
different types of personal computer host female connectors can
be used, namely, female connector DB~9 or female connector DB-25
in the connector assembly 207.

Serial information is transmitted by the hand held control
device 10 via line HTXD at serial port 1 and is level translated
by the operating circuitry 42 from a range of from plus 5 volts
to zero volts to a range of from minus 9 volts to plus 9 volts.

fn this respect, when g_volts is present at serial port 1,
transistors Ql and Q2 are turned on such that +9 volts is
supplied from pin 4 of connector DB-9 or pin 20 of connector DB25
through transistor Ql to pin 2 of connector DB-9 or pin 3 of
connector DB=-25.

'Then, when +§; volts 1is present at serial port 1, the
emitter-base of transistor Q2 is reverse biased, turning off
transistor Q2 which turns off transistor Ql. Aas a result, the9
volts at pin 7 of connector DB-9 or pin 4 of connector DB-25 is
supplied through resistor 270 to pin 2 of connector DB-9 or pin 3
of connector DB-25.

The circuit portion 230B is shown in FIG. 22 and performs a

receiving function for the control device 10. When pin 3 of
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connector DB-9 or pin 2 of connector DB-25 is at -9 volts, its
normal resting state, then HTXD at serial port 3 is at 0 volts.
When pin 3 of connector DB-9 or pin 2 of connector DB-25 goes to
+9 volts, HTXD at serial port 3 goes to plus 5 volts. Pin 5 of
connector DB-9 or pin 5 of connector DB-25 is directly connected
to serial port 2 and always stays at ground.

In transmitting data to the control device 10, the
programming computer supplies +9v or i?y to pin 3 of connector
DB-9 or pin 2 of connector DB-25. When +9v is present on IBMTXD,
4.3 volts established by Zener diode 272 is passed through diode
274 to serial port 3.

When -9v is present on IBMTXD, the Zener diode 272 clamps to
—0.6 volts resulting in conduction through transistor Q3 pulling
serial port 3 to 0 volts.

The diode 274, the transistor Q3 and a resistor 276
connected as shown are provided to allow pressing a key 25 on
keyboard 26 to "wake up" CPU 56 (actuate the wake up ciréuit 70)
even though circuit portion 230B is connected to the control
device 10.

From the foregoing description, it will be apparent that the
universal remote control device 10, the signal coupling and
converting assembly 206, the disclosed methods of learning and
storing infrared codes, and the methods for operating the control
device 10 of the present invention have a number of advantages,
some of which have been described above and others
‘of which aré inherent in the device 10, assembly 206 and the
methods of the invention disclosed herein. For example:

%) With no ROM in the circuitry 42, the instruction codes
and code data in the RAM 54 can be upgraded at any time via the
serial ports 1, 2 and 3.

Ag) By loading the instruétion codes and initial code

diregtly into the RAM 54 by tri-stating the CPU 56, the circuitry
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' 42 is enabled to function without a ROM.

L Ag) The serial ports 1, 2 and 3 together with the signal
coupling and converting assembly 206 enable new data to be input
into the circuitry 42 from an RS-232 interface device to the

5 serial ports 1, 2 and 3.

“£ 44) The visible LED 4 providing red/green/yellow/off blink
code provides a means for communicating to the user where the
device 10 has "landed" after searching for codes to control a
specific apparatus. The user can then look up in the instrucéion

10 booklet what extended functions are available via the letter keys

)* " A-H or number keys, plus the DO key for that particular apparatus
or equipment. .

g A§) The write-protect circuit 78 prevents corruption of the
operating program or data in the RAM 54 during transient states

15 when the microprocessor is being turned on or turned off.

&& 6) The multiplexing of the address and datallines between the

RAMA54 and the CPU 56 enables scrambling of the instruction codes

and the code data so that the memory image in the RAM 54 is

encrypted.
ié& 20 NZ) The construction of the keyboard 61 enables one to have
E 56 keys which can be decoded using only 3Abidirectional input
(and output) ports 63.
:Eg 8) The keyboard 61 including the keyboard circuitry 62 plus

AT
the wakeup circuit 70 provides a system whereby pressing any key

25 turns on power to the CPU 56.
~ A A%) The provision of three infrared LEDs 1, 2 and 3 with no
current-limiting resistors enables the device 10 to use maximum
energy to create the infrared control pulses with a minimum
amount of energy wasted.
ﬂsg 30 f}O) The DO keys together with the numeral and letter Xkeys
allow a number of DO functions to be performed with the device 10

by a user.

Y
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A
universal remote control device 10.

11) Any combination of products can be controlled with the

A}Z) The step-and-set method for locating the code'data for
generating the infrared code necessary to operate the user's
equipment or for the user to learn that such code data is not
present in the library in the RAM 54. '

Also modifications can be made to the device 10, the
assembly 206 and the described methods of the present invention
without departing from the teachings of the present invention.
Accordingly, the scope of the invention is only to be limited as

necessitated by the accompanying claims.
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CLAIMS.

transmission of a train of pulses frod/a

jtter;

pulses;
kg) determining whether repetitions of the
tfansmission of train of pulses is present)
20
(J) storing for use in a universal remote control device,
the information acquired in steps (c), (d), (e), (K and (i).
2. The process of claim_1 including the step assuming a
fixed duty cycle for each pulse. S
3. A mdthod of loading a RAM in a ROM-less microprocesizg///
- system comprising central processing unit, a non-volatile,
;L read-write RAM, input me put means, and means for coupling

{
{'A+’ said central processing id RAM, said input

5 means, and said output means togeth said method including the

steps of:

_—

%
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“(a)
(b) arate microprocessor system to said RAM:;

4(, (c) or data to said RaM;

(4q) ssing unit to enable the

central processing unit to e instructions so

transferred.

4. The method of c

and signal output ns for supplying a signal to a controll

C:;EEB device and a central procé

means and said signal output

ing unit (CPU) coupled to said input
e improvement comprising

5 no ROM and a single non-volatile, read-write RAM coupled to said

central processing means.

fﬁ%f The system of claim,g'further including a latch coupled

—

-olanl>, between said RAM and said CPU.

2

for causing, by depression of said keyboard,

operation of said wake-up circuit to wake up er up) said CPU.

‘f ;K The system of claimlj'%urther including RAM writeprotect

circuit means coupled between said RAM and said CPU and having
means for enabling writing in said RAM only when certain

conditions have been met.

!
{/9/ The system of clai%_including a multicolor 1light

indicating means for presenting codes to a user comprising light

blinks of different colors, number of blinks, -and sequence of

blinks. i}
— 10. ocessor system comprising a central processinz////
C'fg.’ unit (CPU), a single non ile, read-write RAM, no ROM, and

L\ B
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«l E*EZ{. The system of claimzig:further including a latch coupled
_th§> between said RAM and séid CPU,
:;’~ 12. system of claim 11 including a plurality of lower
¢ 4, bit address lines WEéglsaidllatch and said CPU and a
yszz/ plurality of equal nu plex lines coupled respectively
L\ between said address lines and said
1¢ . The system of claim_giﬂincluding‘a plurality of upper
bit address lines coupled between said CPU and said RAM.
lo 74. The system of»clahnéu(including an OR gate having an
output coupled to said RAM, an instruction fetch ‘enable 1line
coupled between said CPU and an input of said OR gate and a RAM
data read enable line coupled between said CPU and an input of
QQJI)S said OR gate.
7

15.

e system of claim_ 10 further including a keyboard
—

having a set of § coupled to said CPU and CPU wake-up circuit

fa_;? means coupled to sai

/ keyboard - for causing, by dep

including circuit means in said
of any key on said keyboard,

5 operation of said wake-up circuit to wake (power up) said CPU.

'}L 6. The system of claim gé wherein said keyboard includes a
plurality of conductor row lines coupled to inputs of said CPU, a
plurality of conductor column lines extending across said row
lines, each row line being connected through a current directing

5 diode to one of said column lines and said column lines being
coupled through impedance means to a power source, and a
plurality of conductive members each connected to one of said
keys and positioned adjacent an intersection of a row line with a
column line and operable on depression of a key to

10 electrically connect a row line to a column line.

i 17. The  system of claim 15 wherein said wakeup circuit
—
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62;? said switch mea turped on until a HALT signal is generated by

%? said CPU.

/
‘+}JL The system of clahnu%§ further including RAM write-
protect circuit means coupled between said RAM and said CPU and

having means for enabling writing in said‘fﬁg’gnly when certain

i >~conditions have been met.
flh VN l(q:%\

19. he system of claim uif//wherein sald write protect
circuit includ electronic switch means for coupling a write

enable input to sai with a write enable line coupled to said
CPU, said switch means bding turned on when voltage is

5 7~ supplied to said CPU and s ltage is above a predetermined
foalue so that said write p circuit also se;ves as a low
battery indigating circuit.

20. The system of claim 10 including utput means comprising

ﬁ}g> infrared 1light generating means and driver chrcuit means coupled
4  between said CPU and said light generating means)

|7 ;f. The system of clahnf}ﬂfincluding a multicolor 1light
inaicating means for presenting codes to a user comprising light

P blinks of different colors, number of blinks, and sequence of

fé \ blinks.‘

22. The tem of claim 10 including three serial ports

17 —
Zf coupled to said CPU, o being coupled to ground, one port
being coupled to an inp

d CPU and one port being coupled
to an output of said CPU.

. LA :
’T‘ %{. The system of claim ié;including signal conversion and

coupling means for coupling interface means of  a computer

operating at a given voltage to said three serial ports operating
at a different voltage, said signal conversion and
5 coupling means including signal receiving circuit means and

signal transmitting circuit means.

4*/ 24. The sy m of claim 10 including input means comprising
7

keyboard circuit mean ple& to said CPU and including a

ULy
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\
:@:{—[Lﬂ/ keyboard includ\

AN -\ function keys, and at 1

o
! urality of keys comprising mode keys,

e key for making a command.

L —

z %{. The system of claim704 wherein said plurality of keys
further includes a set of number keys and a set of auxiliary
function keys.

21,7/. The system of claim 2 herein said set of auxiliary
(L“:;f\ keys include keys lettered A to H.

7 ==

~
-

A mgthod for operating a universal remote control de;ij;/
having a libra d

Yy of sets of code data for generating infrdfe

codes for opedating a plurality of different, remotely

5 manufacturers, in a memory of the device, the device

( including data processing means, infrared light generating means

ﬁ and keyboard circuit meals, including mode keys, function keys,

‘b i and a key for making a coxma 3id method comprising the steps
'é\ of:

¢ 10 pressing the ke for myking copmand, one or more
preselected additional

- apparatus;

pressing at least dne preseleck@d stepping key to cause the

data processiﬁg means to bé“se o retrieve a different set of
15 code data from said library in order to ggnerate infrared codes;
pressing randomly selected function kgys and noting if the
controlled device responds to thé generated set of infrared codes
by executing the function selected,
if so, pressing one of a designated set of\keys to restore

20 said at least one preselected stepping key to its normal

function; and if not,
repeating the step of pressing said at least one ) eselected
stepping key and then randomly selected function keys unkil the

controlled apparatus starts executing the selected functio

25 FEQB/GEVTEE_TEEIEEEEE—tw the user that all sets of codes
- R

v,/*—"‘\\\

Universal Remote Control Exhibit: 1055 Page 000280

S or




10

15

20

41
ibrary-Have bee ted—and the requisite code data for operatineg
the controlled device has not been found.

28. The hethod of claim 27 wherein said step of indicafing

—_—
to the user that all sets of codes in the library have beep tried
and the requisite code data has‘ not been found includes/the step
of presenting a light blink code to the user.

29. A method for operating a universal remote ontrol device ,
having a library of sets of code data for geperating infrz;éé/
codes for operating a plurality of different, emotely
manufactured by different controlled, electfical apparatus
manufacturers, stored in a memory of Ahe device, the device
including data processing means, infrafed light generating means
and keyboard circuit means including mode keys, function keys, a
key for making a command, aNd a/key for retrieving code data,
means for presenting a lilght blifk code to the user and means,
including two of the select¢d functiofi keys, for inputting a
light blink code into the/device, said method comprising the
steps of: ' '

selecting a controlfied apparatus to be controlled:;

pressing the key for making a command, and one or more
preselected addition4l keys to set the device for making a quick
set for operating the selected controlled device;

looking up /in a table, the blink code for operating the
selected contr¢lled device; and

inputting the blink code into the device by pressing said

two selected function keys in a predetermined sequence thereby to
quickly sgt the device for operating the selected controlled
apparatys.,

0. A method for operating a universal remote control devizj////
having a library of sets of code data for generating infrared
c-:es. for operating a plurality‘ of different, remotely

on Q ed ele ica apparatu ram-f£a ea b different
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including data processing means, infrared light generating meafis
and keyboard circuit means, including mode keys, function Keys,
and a key for making a command, said method comprising tife steps
of:
10 pressing the key for making a command and /one or more
preselected additional keys;
pressing a key to assign that key to a mac¥o command;
recording a desired sequence by pressing/desired mode and
function keys;and
15 pressing the key for making ﬁ cgmmand and one or more
preselected additional keys to set thé device for performing a

sequence of operations merely by préssing the key for making a

command and the assigned madxo compand key.

Z universal remote control device
ode datgx for generating infrare

plurality of different, remotely

» 31. A method for operating
having a library of séts of
codes for operating
controlled, electrical apRagratus manyfactured by different
5 manufacturers, stored i ] mémo ¥ of the device, the device
including data processiyg means; infrared light generating means,
keyboard circuit meansg/, including mode keys, function keys, and a
key for making a . command, and 1light emitting means for
identifying the coptrolled apparatus to a user including the
10 steps of: l
pressing tfe key for making a command;
pressing’ the mode key for the controlled apparatus;
recordjhg a light blink code emitted by said light emitting
means and fpresented by the device to the user;- and
15 ) logking up the light blink code in a table to determine what
’9ont--lled apparatus the device is set for. //{

) ;E%-z 32. A un te control system comprising data
C’p“ processing means, input me including a keyboard and keyboard
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circuit means upled to said data processing means, signal

output means including frared light generating means coupled
emory means for storing a set
of instructions and a libréry ode data for generating

infrared codes coupled to said 'data proce

ing means.
.

10

',i }8’ The system of clain@Z including an OR gate having an
\A

output coupled to said memory means, an instruction fetch enable

line coupled between said data processing means and an input of

said OR gate and a data read enable line coupled between said

2

set of keys coupled to said data processing means and system

data processing means and another input of said OR gate.

§i{ The system of claim __ﬂyherein said keyboard includes a
wake-up circuit means coupled to said data processing means and
including circuit means in said keyboard for causing, by
depression of any key on said keyboard, operation of said wakeup
circuit to wake up (power up) sa#d system.
'\;Z . The system of claim wherein said keyboard includes a

. —

plurality of conductor row lines coupled to inputs of said data
processing means, a plurality of conductor column lines extehding
across said row lines, each row line being connected
through a current directing diode to one of said column lines and
said column lines being coupled through impedance means to a
power source, and a pluraiity of conductive members each
connected to one of said keys and positioned adjacent an
intersection of a row line with a column line and operable on
depression of a key to electrically connect a row line to a

column line.

36. The system of claim 35 wherein said wakeup circuit

circuit means coupled between sa witch means and said data

processing means for maintaining said swit@s _means turned on

A~
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/¢4 . i&ntil a HaLT sig;;I\Eg:égthated by said data processing meanii

\ e
v 5} The system of claim éé'_gurther including write-protect

circuit means coupled Lbetween said memory means and said data
processing means and having means for enabling writing in said

memory means only when certain conditions “have been met.

enable input to said me Y means with a write enable 1line

turned on when voltage is supplie id data processing means

and such voltage is above a predetermined™~walue so that said

write protect circuit also serves as a low batt indicating

circuit.

335'3 . The system of claim ;ééyincluding a multicolor 1light

indicating means for presenting codes to a user comprising light

blinks of different colors, number of blinks, and' sequence of

blinks.

40. The stem of claim 32 _including three serial ports

coupled to said data pre essing means, one port being coupled to
ground, one port being Lo an input to said data

processing means and oneApor pled to an output bf said

5 .data processing means.,
- j%%&f The system of claiﬂ/ég/including signal conversion and
. Py

coupling means for coupling interface means of a computer
6perating at a given voltage to said three serial ports operating
at a different voltage, said signal conversion and

5 coupling means including signal receiving circuit means and
signal transmitting circuit means.

. The system of claim wherein said keyboard includes a
plurality of keys comprising mcde keys, function keys, and at
least pone key for making a command.

? . The system of claim gvzperein said plurality of keys
57,
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further includes a set of number keys and a set of auxiliary

functﬁigr keys.

. The system of claim }/fwherein said set of auxiliary
™™
keys include keys lettéred A to H.

ol o

R . N
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Th 'vefsal r&mote control system includes input means,

signal output means upplying a signal to a controlled device

and a central processing unit ¢ o the input means

and the signal output means, no ROl ingle non-volatile,

_ read-write RAM coupled to sag? céntral processing umit.

mtcré;;:::;;:;:gysttmr
The RAM in the ROM-less i is loaded by

N
carrying out the following steps: (a) disabling the central

processing unit; (b) connecting a separate microprocessor system -

to said RAM; (c) transferring instructions and/or data to said
anl__

RAM:«(d) re-enabling the central processing unit to enable the

central processing unit to execute the instructions so

transferred.

e control codes of any of a diverse plurality of remote

control tkansmitters are learned, stored and reproduced by
carrying out “the following steps: (a) receiving a transmission

of a train of

1ses from a remote control transmitter; (b)
recording the point-~Yn-time of an edge of each pulse in a train

of said pulses; (¢) trangforming the recorded point-in-time data

into a list of instructiors for generating a replica of said

train of pulses; (d) timing the duration of a train of said
pulses; (e) timing the peri . Etyeen trains of pulses; (f)
associating a function key of a rsal remote control device
with said time duration of said train oX pulses and said list of

instructions for generating a replica of

aid train of pulses;
(g) determining whether or not repetitions of\the transmission of
train of pulses is present; (h) ignoring repetitlons of the train

of pulses; (i) noting that repetitions are present; and (3)

storing for use in a universal remote control device, e

information acquired in steps (c), (4), (e), (f) and (i).
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