1 Sinplified Progranm ng of a Videocassette Recorder having nmultiple and
singl e Channel Signal Sources 5 The present application concerns the fiekd
of video- cassette recorders (VCRs) and apparatus for pro- granmm ng t gem
I t is related to patent dpplications 9209050.5,9209051. 3 and 92090533 9,
and 10 to a further co-pending patent application 9210344.9 entitled
Sinplified Programm ng of a Videocassette Recorder having < % fgle BhEnrel
Signal Source. It is generally believed that many, if not the vast 15
majority, of people are sinply unable to programtheir VCRs to record a
desired tel evision progran1on a givwen channel, at a given tine and date.
VCR manuf act ur er ave ed different og a schenes in an attenpt
to address this é §5 oA, © ?h Fgghé§§ﬁék% s.. Early VCRS —
such as the VET 650 Rmtderuha&:mg REA Chpper ahdosingls anapol is, Indiana,
wer e programred by NegRs u ons ed on the front panel 25° of
the VCR The pushbuttons con?r %agﬂ%]i eoen{"%%/ of tinme-on, tine-off, date,
and channel nunber-dat-a:-feedback -was provrded-to -the ~user- by neans of a
front-pgnel -mounted LED (light emtting diode) display. Whi | e such

systens acg npllshed the 3 ro rann1 t ask, fhe re not rceived as
bei ng user ThF BFRSFNE ARP %%R§g ??EﬁPEhﬁs%ﬁga dyfel viE2800

manuf act ur eééset&n&mﬁdeeemms) D @ired cappafratushEsasipta-El ectric
S?LS?;‘;’}H "GHPARES £ or ERS hake pfSar anking THE NHha TooB SRR dat i ng
and conf usépplicatienk.9209050.5, 905kl 2sand 9209%4’%, and
10 to a further co-pending patent application 9210344.9
entitled Simplified Programming of a Videocassette
Recorder having a Single Channel Signal Source.

It is generally believed that many, if not the vast
15 majority, of people are simply unable to program

their VCRs to record a desired television program on

a given channel, at a given time and date. VCR

manufacturers have provided different programming

schemes in an attempt to address this undesirable
20 situation, with little success.

Early VCRs such as the VET 650 manufactured by RCA ¢
Corporation, Indianapolis, Indiana, were programmed
by means of pushbuttons mounted on the front panel

25 of the VCR. The pushbuttons controlled the entry of
time-on, time-off, date, and channel number data.
Feedback was provided to the user by means of a
front-panel-mounted LED (light emitting diode)
display. While such systems accomplished the

30 programming task, they were not perceived as being
user-friendly. |

Later VCRs such as the Panasonic model PV-4800
manufactured by Panasonic Company, Division of



:3 may still be confused by the nunerous programm ng steps involved.
Panasoni ¢ VCR nodel PV-2812 enpl oys a bar-code reader for programmng the__
recdrding of television shows. In this 5 system a user draws a bar-code
read across the appropriate codes printed on a bar-code sheet. This
solution is considered i nadequate for several reasons. First, nost
newspapers do. not print tel evision schedul e bar-codes. Second, such
printed bar- code sheets tend to be relatively |arge pieces of paper which
1 0 should be stored in a place, presumably near the VCR, where they wll
be readily avail abl e for progranmm n Third, the user nust use yet another
pi ece of equipnment (i.e., the bar-cdde reader) in order to read-in the code
for his desMatsusbisei Flecthibo. Colrporaltdoms eof | ém&rss’@scrswu@ﬁa cabl e

tel evision ge jaeaf %%fggyz qghﬁﬁli #gy be-
greatly rrultlplleégggmc use |t |§lﬂ€orrrmn practice m%a@?ete eV|5|on :

systens to FPaﬁ%@lﬁﬁ e PEPSFAERI NG cFRe hICR nBr n"ﬁss' aiptipidatdng and
different "gohkasingannel . thagk.exanpl e, a1nﬁ¢ﬁggné1b§§ﬁgran1hmggﬁgast on
channel 29 may be received by a cable 20 television subscriber on cable
channel 09. Thus, when the channel listed in the channel guide of the |ocal
newspaper is not the channel upon which the desired television showis
-actual Iy conveyed by the user's cable TV service, the VCR pr.ogranmm ng task
may appear insurnountable. 25 : Recently, a programm ng
sinplification system known as VCR [err], manufactured by Censtar

Devel opnent Cor poration, Pasadena, California, has becone avail abl e.

Qi efly, the apparatus of the VCR [err] systemresenbles a standard renote
control handunit. The handunit is preprogrammed with 30 the codes for
controlling the VCRs and cabl e control boxes of many manufacturers. The
handunit is then programmed by the user with a unique code conprising 1 to
8 digits, which code corresponds to a particular.tel evision show broadcast
on a given channel, at a given tinme and date, and having a given duration.
A : : _



35 television show whi ch is broadcast at the nost popul ar viewing time -
(for exanple, 7 pm) may have a code which conprises only 1 digit.

Conversely, a television show which is broadcast at the |east popul ar

viewing tine (for exanple, 3 am) may have a code which 4 conprises th‘g

full 8 digits. These codes are printed in the channel guide section of the

viewer's hﬁsa'snmpvtfeowxfugé&ns%vwﬂé1 ﬁﬁlﬂemmwgrg@{ﬁ ?gdemel

i nformation After entering the unique 1 to '8 for a particul ar
tel evisi dMH¥%d% 6 be recorded, 5 the user places the handunit in a
cradl e nmounted on hPanaQﬂwOVﬂRun&)ddlaP\&—mlﬁaB bysls ben' tbde proper

et kP et 8PSkl ide TRl rhotdifg' Br (LIRS oSEL 3 Blis' Ver' o
turn St osysiem, paogsqmdraw[sOarmr@dmereadgr ragross| thei sa.pmomrmteshow Wi l e

at Tirst ghanc nritéda@di’%‘rﬁart&?de tmevmmﬂgraolﬁﬁ%heig Wn¥fderele consurter’ s
VCR- progr.a em’ [ﬁ?mal ns. 1f the

fu3| on gLobI en i‘l? fi-cant prob
user is alf@ Sﬂ arl’*”el 8y WVERas J638Pber FifHe MO MAWSRAPSIEHPaBOho way of 15
knowi ng vybmﬂh telexdsions tschbduhe | bara¢ederssi Seednd suwhc@mﬁbhebahannel s of

above. o Gl Shbt Bnd 38 oe® EEMGRLY ol¥Ee RReFRcof deET R m . o O
chanh@ - nehmild gber storetliia - aopladeyr presumabdr hear ]thdnaVﬂ]Ra,l wheret th:d:gannel 29
S actual " GEuaNyO G 2labie Wk pRIBAAFRIAD. Tird/Thd Siek sk

prowdes a ne | ecti ng eac I‘O ramm n pOSItIOI‘TS to
effect tHASE Oi66- ANQHICE NRISRE| ORuPRRIPINGRIO (bBur the hay repder)t iRk of S~

sel ecti ngoriee htdP @ehadiian thercodeafoe! hisedesiredi ﬁelemiérseﬂh‘ovsonewhat conf usi ng o/
and time-consum ng robI emthat is -

encount er ed when us%&?natt?%rfﬁertbs raeggpacr&g reeigv?s?%l?]re ‘Eﬁ’n a some
cabl B5t el systernprhisysorfusiom cMemhegseVCHblprdgrammmgonnaysberrs require the

e o o Ay Ruikidtied, NOECHRIseY if T ORGP BacRcE M TR %) S5t LoP

converter ,0 . so-called
prem um delgwision Sénsaerg&ra:ntﬂr@asl@te eproggnwdefaomr thelr normal "air"

channel to a different "cable” channel. For example, a television
program broadcast on channel 29 may be réce_ived by a cable

20 television subscriber on cable channel 09.  Thus, when the channel
listed in the channel guide of the local newspaper is not.the
channel upon which the desired television show is actually
conveyed by the user's cable TV service, the VCR programming -
task may appear insurmountable. ' :

25 Recently, a programming simplification system known _ U‘,
as VCR PLUS™, manufactured by Gemstar Development a
Corporation, Pasadena, California, has become available. Bneﬂy,
the apparatus of the VCR PLUS™ system resembles a standard
remote control handunit. The handunit is preprogrammed with

30 the codes for controlling the VCRs and cable control boxes of many
manufacturers. The handunit is then programmed by the user
with- a unique code comprising 1 to 8 digits, which code
corresponds to a particular television show broadcast on a given
channel, at a given time and date, and having a given duration. A

35 television show which is broadcast at the most popular viewing
time (for example, 7 pm) may have a code which comprises only 1
digit. Conversely, a television show which is broadcast at the least
popular viewing time (for example, 3 am) may have a code which




‘encrypted) and nust be descranbled (i.e., decoded or decrypted) in the

cabl e box The cabl e box descranbl es the prem um channel and converts its—
RF cRryier frequency fromits assigned cable channel frequency to a cable
box o t put frequency, normally that 3 5 of channel 2, 3, 4, or 5. Thus; if
the VCR were directly connecied to the incoming cable; and if cable channel
40 wer e acenrprigdse theprfaiii BrrdcglmneThemammmm prhansYCﬁ tther eleanrelcabl e

channel 4 seet I [ I Th t th
usabl e, gi@%n%c Hvérfs&gen Q&" I@ggLannegﬁé@p;af%g ‘gg@t e gut :oﬁt ofe
t he cabl eﬂbﬁmaéntlmﬂemﬂ shannel gnﬁox.manen 5. Aftenf entq;mg eihg, uniqe¢re VCR
vwere to bg ¢oupl s ﬁ@o&@efdiablﬁarﬁéiﬁlﬁ" Eﬁéﬁis\iontmtf@&bkéé&ﬂeao tune and
recor%al Ihnonscr aﬁ annel s%r\gag% ‘f ?ﬁl t he VCR has
no com r ofMHHSETt CE%HPE ‘H’r’rhﬁﬂef‘ t‘PBHnEq A é?péﬂdl ng U K
pat ent apphsmai |that GReoRnafdanidi Bclinstre q;mpegremntmmysﬁoem built into'a
VCRV\/mch 0 [r ' I ogr.a g c lit
That appli (’aﬂg oém@eéﬂ? quﬁﬁé%ﬁgnn%le% 8’? e pr gdurﬁepﬁa%/ bey
greatly spneperf itmme,bshmytalj, PRI ST bpndgnarrmangtmsa Rreodes tocthee and

Pr ogram akCRCES \ifird RMGHP|dnd HR0dalE e o FBOGIdIhé NNifdP IERidiBhde |1 st

only t ose channel's are ac ive, msteagll requiring the user to
sel edt0 al sho¥s possi bl e channel - programm ng positions. It is herein

recogni sed that when a uskhilbag fiesic gharice, ditCappenrs Yehiagthei ¥ GR cabl e box,
and to bl e system dj,rectl th err] . channel mapping
foatur e nEDASPE Rt SO “Hi Eombumer s, VCR Pharshubfid (eoRBRR . oob! ¢
BeX, thuspsobleim,f wi significantr pgplﬂem mgmains: mif eheAuser i rey cable he present

[ ovent ! ontolb IRi6h | bREAKELI el VO SPEBNTA! LostkF Hal o FAYTSE 51 10 @ Tuner
or tun| ng I|t evisiqQn rrermry circuit
for 4 BOWHRENM lfﬁlu'amalcaatt & annaISf |ar§ta$51§peéntp awht,cdbm 1$st: a

cont roI | ethaPiel§ O6f rthe | ugkd'ss pafticular cable service. Thus, to use the
same example as given above, a user who is a cable television
subscriber must perform a channel-mapping procedure to inform
the VCR PLUS™ handunit that channel 29 is actually received on

20 cable channel 09. The VCR PLUS™ system provides a method of
selecting each of its channel-programming positions to effect this
one-time channel-mapping procedure. However, the task of
selecting each position for channel-mapping is in itself somewhat
confusing and time-consuming.

25 There is a further problem that is encountered
when users attempt to record a television show from a some cable
television systems in that these cable television systems require .
the use of a receiver unit, normally referred to as a cable box, or
set-top converter. In these systems, many cable channels (i.e., the

30 so-called premium channels) are scrambled (i.e., encoded or
encrypted) and must be descrambled (i.e., decoded or decrypted)
in the cable box. The cable box descrambles the premium channel
and converts its RF carrier frequency from its assigned cable
channel frequency to a cable box output frequency, normally that

35 of channel 2, 3, 4, or 5. Thus, if the VCR were directly connected
to the incoming cable, and if cable channel 40 were a scrambled
premium channel, programming the VCR to record cable channel
40 would cause the VCR to record a scrambled signal. That is, the



tuner and storing said data in said nmenory circuit; and data input

circuitry for use by a viewer for entering data; said controller cau5|ng““_f,._
said tuner to performan autoprogramming function in which data |nd|cat|%g'

of active channels is stored in said first list; said controller
associ ating a channel guide nunber with a respective active channel

nunber in response to data 6 i nputs by sald viewer,; and storing sald

channel gui de nunber. in said second list, said second list storing on

subset of dt$abhgnnlessrambledpyersion oL £7 %ﬁlEha§&%%ﬁﬁ%gagﬁﬁér§econd
list for a gtvehecbatpeit ®E deheushbleabdx! o dnedoEy chairthglyep, ghannel

ohn e ok ra, BEGReRAelIS] 3% BRNRRCRR N E BBl THEC S,

second | i stt;healc(ah:'lcmtboh:l gliopetiyes then thestabilityecoad qamacieam ned
mode  of Opefé‘&b%h é’fh‘?rﬁ Hsgi-ar?]taﬂrg%é Fébl@d&xé’ﬁngﬁg hoQiasHyd f8§ftr°[ ! er'

uses said given annel gul tuni ng; sal d second Hode o
oper ati on cresat Ebe| ¥eRybas aodéP@GFPLﬂQMﬁﬁNthﬁuﬁﬁhl¢dPOFUﬁhﬁQneﬁigure

1 shows, ingdl@ekidhagigBuigrp. a VCR incorporat- -ing the subject

invention. Figure 2 is a flowchart showing a portion of the control program

‘of the controller of Figure 1. Figures 3a-3u are illustrations show ng
di spl ay scréspengiagude i patener (#pphcuthonhezmlandﬂécmﬁ@eé as a

cont ol | er RO tﬂe&@f@.}%ﬁm BRI, Ao vER MRLEE RN B

EEPROM of RISt " 1capaduirldistytaand ammmnammneapabndmea VERatto a

cabl e tel evighPles¥$6frecognised that the channel-mapping procedure'
may be greatly simplified by using the autoprogrammlng
feature to locate and program all actlve channels, and
then by mapplng in a channel gulde list only those
channels which are active, instead of requlrlng the user
to select all 125 possible channel-programmlng p031t10ns
It is herein recognised that when a user has access to a
cable system via a cable box, and to the cable system-
directly, that the VCR pLus™ channel mapplng feature
may be automatically performed for premium channels from
the cable box, thus'simplifying the prcgramming even
more.

According to the present invention, there is provided a
videocassette recorder,'comprising a tuner for tuning to
each of a plurality of television channels; a memory
circuit for storing channel related data in a first list
and a second list; a controller for controlling said
tuner and storing said data in said memory circuit; and
data input circuitry for use by'a”viewer'for”entering
data; said controller causing sald tuner to perform an
autoprogramming function in which . data 1nd1cat1ve of
active channels is stored in said first list; said
controller associating'a channel_guide number with a
respective active channel number in'lreSponse to data

s,



7 FIGQURE 7 shows a flowchart of another portion of the control program of
the controller of FIGURE 1. FIGURE 8 shows a flowchart of yet another ——
portion of the control programof the controller of FIGURE 1. 5 10

Ref er¥i ng to FIGURE 1, radio frequency (RF) signals are applied to an RF

I nput termnal of a tuner assenbly 102. Tuner assenbly 102 selects a
particul ar RF signal. under control 1.5 f a tuner control unit 104 which
applies a tuning control si gnal to tuner “"assenbly 102 via a wire 103, and
appl i es bandewputhibyy sagdalviewera @nd rstomingosaidlwehkanvedt rguldre t

104 is cont rfidisdl: byn 3498t 58ELRA. 118t C%a&holde%th%g@ &o?ﬁégbﬁnﬁ

ni croprocessor or m Crocon uter includes _a central processin ani
(CPU) 112, R re3Bsshl ¢ 1191‘11‘aer&N@g?ﬁréﬁzce§§1§erﬁ91?t!{9%19§nd an

external el efddr6Bing Géailﬁdms%d&i& edlst "E6RI Ya (djEGBﬂWcﬂéﬁne@orgﬁther
causi, g t.uner control unit 104t ’

110 generates ontr n g

cont ?ol t undty¥ @JQP?‘ ?ﬁ‘ff ?%u?ﬁf" ROV fhanpel guide 7y

user - ent erecsamlthtsol;hersu%&s famwrassdoiated eabtive mmm[l.fnumbem'
nfrared (I e R, 2 e cod e
l:ontrol sfgr?a : ?ﬁg\és tt?‘éoﬁ faq'c'ﬁhuf etéo%tuﬁf %%??‘ %gﬁuneﬁaﬁﬁﬂgi
produces a g‘ghdle mumbemtémade gecgushclimtr) s&idpgiantriolliers
processing %ér&é@sc‘iﬂpré Sfb‘!Qs% Q:r 3 VisdeRdrd é¥é5)et%%iﬁ¥&n%o°d§96f an

AFT circuit, "a video detector, sQun I ng St age

Pr ocessi ng lﬂﬂqral‘BBOBroﬂﬁéé?Hl G&Ee‘ﬁﬁﬁﬁ géﬁ’ﬁ&sﬂ‘i@%l%€0°9F§|¢§I1‘{q\ﬁalénd a

sound carri ejotgballerd hase@ungasar rgﬁeﬁl @ranhélappiiae trtudBexvdEor
signal processor _unit_135 which jgcludes _an audi o d tect or

i ncl ude a stetRdlgtoR %ﬁdls@’s gfS CPREMRBGE toﬁ%rﬁiﬂu‘aﬁe§$ﬁéeband
audi o si gnalcorshabldaat nmes hendebaalti ghahneili number tfokStuning. :

Figure 1 shows, in block d:.agram form, a‘ VCR incorporat-
ing the subject invention. -

Flgure 2 is a flowchart showing a port:.on of the control
program of the controller of Flgure 1. '

Figures 3a-3u are illustrations show:.ng dlsplay screens
produced in accordance with the invention.

U Figure 4 is a flowchart showing the channel mapping
portion of the control program of the controller of
Figure 1.

Figure 5 shows blocks’ of memory locatlons of the EEPROM
of Flgure 1.

Figures 6a-6c show various connections of a VCR to a
cable television system '



8 The baseband video signal (TV) is coupled to a video processor unit 155
and is also applied to signal switch unit 137. Video and audio signals are
al so applied to a tape recorder unit 165 which causes the signals to be{}
recorded onto video tape. 5 Tape recorder unit 165 has a control |nput\§hd
operates under control of a tape recortler unit controller 160, which may be

a m cr?pr?cessorlFit?URE emthders dnfloweshart Jf! sﬁoﬂat@Q §rt¥6h tdf[ théffmt _rﬂloed
y control signals cont r control of controller 110, an
on- scr SRR Sl g n‘é&%tlggjﬁﬁ%l ‘Character signals, and.

applies themto aFKEU&EI 8 rshowsoh flosiehast gxfayeptanodmopotﬁﬁn 6br i ncl usi on.

in the o) gﬁﬂ" m{ﬁgt 137 is controlled by
control PE € glﬁgb con [ nplﬁfmgerm na 0 Sel ect audi o and video
Si gﬁal s from audi o si gnal __pr ocessor 135 and vi-deo signal processor. 155, or
15 fromthe output terminals of tape recording unit 165 in the playback
nmode, and to apply the selected signals to a nodul ator 139 for nodul ation-
onto a particular channel frequency carrier, typically that of channel 3 or
channel 4. The circuitry described thus far. is known from RCA vi deocassette
recorder nodel 20- VR520. Unlike the RCA VR520, which has as its nmain
progranmmi ng feature a TI MER PROGRAM node of “operation, apparatus according'
t ol Ohe subj ect invention includes both a TI MER PROGRAM programing feature
and a VCR [err] 25 programm ng feature. The contrdl programfor the

above- nenti oned tyres r of . cont l-er '
"Electrically- eraséﬁf31 eETIHLO R iﬁﬁiﬁﬁ Heggc\{l%]fy PﬂGVPiLSlN is coupl ed.

t o contarel Applidd Oto and RIeriupat aermlmnofodammbe gprent for storing

sisensily
iﬁéﬁﬁ;f‘%%“aﬁgewﬁf "2 R, i hank: m@ﬁﬁi@agfmﬁawﬁﬁg"éor@rg@?daﬁn% S;L]
5 thof antunemncontrobmmtnbM hwh ¢ aomniog controlisignak subj ect

case tihe tieD a§9?

control er can ﬁ
the actSigRalsn¥ime §ongg sQHFerl gonfﬁgﬂ%m pRif tﬂé Ehannel napping task

i's redudairoiled ttyy sah@bhﬁmm P10.t h€ontroller 1T@PPWhicH iahybleea ! m nation. of
t hose channel s which a
mlcroprocessor of mlcrocomputer includes a .central processing .
20 unit (CPU) 112, a read-only memory (ROM) 114 a. random access -
memory 116, and an -external electncally-erasable read only
memory (EEPROM) 117. Controller 110 generates a control signal
for causing tuner control unit 104 to control tuner 102 to select a
particular RF signal, in response to user-entered control sxgnals |
25 from a local keyboard 120 and from an infrared (IR) receiver .
122. IR receiver 122 recelves ‘and decodes remote control
signals transmitted by a remote control unit 125.
Tuner 102 produces a signal at an intermediate
frequency (IF) and applies it to a procéssing unit 130 comprising
30 a video IF (VIF) amplifying stage, an AFT circuit, a video | _
: detector, and a sound IF (SIF) amplifying stage. Processing unit
130 produces a baseband composite video signal (TV), and a
sound carrier signal. The sound carrier Sign-al' is applied to an .
audio signal processor unit 135 which includes an audio detector .
35 and may include a stereo decoder. Audio signal processor unit
135 produces baseband audio signals and applies them to a
signal switch unit 137. :

i, e 32?“3‘%@1‘&“ Mnds BBl Vi ng only



i nacti ve. 9 The present |nvent|on W Il be descrr bed wrth reference to
FI GURES 2, and 3a through 3n. Wth respect t'0 Fl GURES 3a through 3n, assume .
t hat 3a,VCR according to the present invention is coupled to a television

set 3%0a-300n, havi ng a picture tube 5 310a-310n, respectively. FIGURE

3a shows a di spl ay screen di spl ayed in regponse to the pressr ng of the

PROGRAM key of .reno 5. t r ei t her
key 1 or key 2, the&‘ﬁgeﬁgécé;%n q&%sig{}ér Q% g% c&ﬁgééjq/cfﬁ I ng by
means of PIGSCVED [oait ]15§/§tndmls)r 89 applied © SigMaROSRCW mnu lﬁacor di ng,
Goser | bed g, 438 labte ?ﬁg@‘%%a?éea‘%aaé oA o5 o AREORER WA ot
the di spl hé;?s‘t‘fpé‘gh ‘@I“SE?’ Eswq $ '&-ﬁ)&r 5?8%‘ eﬂhPﬁFP pY‘Gl\?PdEéPeanot her |i st

?f ?hsgt rt Dape reeoede¢r nmit t B6S lhanablconttdle inpar dmi Jopi:ratssgelndebacr and

or e in e agcast or -
"air" éflﬁﬁg%lﬁ%? % H?& ?ﬁ%@&o@gﬁ E@ﬁﬁﬂgkwk’"é‘(‘bh Mb% gequencr es.

Sel ectr ngmicroprogessaus eslape ASTORRIGRAIL faondroller t160bds |11p|tumant ed in which
tuner 10 r a e an gneipi l e a

list of gcodrﬁrﬁg%ﬁr\e?t ﬁhﬂéﬁl ava?ﬁ%% H)nﬁ'ﬁ%l'ei’ lf@ Itﬁk%lflhose whi ch are

i nacti ve @hconteolier Heloskapp@a spreen dEsplay) @mmosr 14@ngenemates) allows a
userigo a@trhrac&haﬁrg@rhlé Oah&eaﬂ)pﬁés Qheﬂ?'t@tﬁ Qe&hﬁi"iﬁ ui refMviill€o aut opr ogr am

scan |ist.. g rlg g va.nt t.o t,he subje n ntron%land need

not be dedu&Pf éH°ﬁ8$Sé’f 2t 4OFi Hif 5?10951 PrPe H¥E‘ess 18R di spl ay of.

g&e screeSngstabvrrwntoh FRIBYRE3 Bcis Ebﬁtﬂﬁlﬂeﬂc mtmlhbr\/l:ﬂ)[war]a CHANI(;IEL ISET uP
een, S n and col um

| abel | ed%ﬁg kﬁﬁﬁkﬁé{ﬂ%ﬁ?og @)M%é %1%%#’ %}{eg gi aieén?pé her than

t he | abelaudirvpignabepraeesseor 133 and widep cripnal evré@pssnr ddde @Arlier with

rFﬁarﬁgt 3tt@oﬁh%§caﬁmt%m‘alfl&JREpébreddirdiﬂ? it L1635 i@y tﬁéafm' € shown in

irst, 5 enfries o ntio autopro mlist are
(i spl ayePlaKbEsk. Woden AT 1 GRRLY Ahen SeRsted HEnalS, oA crotiator
139 for modulation onto a particular channel frequency -carrier, '
typically that of channel 3 or channel 4. The circuitry described
thus far is known from RCA videocassette recorder model

20 VRS20

Unlike the RCA VR520, which has as its main
programming feature a TIMER PROGRAM mode of operation,
apparatus according to the subject invention includes both a
TIMER PROGRAM programming feature and a VCR PLUS™

La 25 programming feature. The control program for the above-
mentioned features resides in ROM 114 of controller 110.
Electrically-erasable programmable read only memory (EEPROM)
117 is coupled to controller 110, and serves as a non-volatile
storage element for storing autoprogramming channel data, user-

30 entered channel data, and VCR PLUS™ channel mapping data.

It is herein recognized that it is a clear advantage for
the unit which contains the VCR PLUS™ control code (in the - -
subject case, the VCR) to be coupled to the television antenna line,
so that the controller can determine which channels are active. By

35 displaying only the active channels, consumer confusion regarding
the channel mapping task is reduced due to shortening of the
channel mapping list by elimination of those channels which are
inactive.



e gt K 1

active channel s has produced the list shown in the righthand 3 5 colunn
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That is, the software contained in ROM 114 assuned that the tel evision—— ..

program actual Iy received on channel 4 was a program transnitted by the’}‘é
br oadcaster who actually broadcasts on channel 4. As a starting point, -t
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over tHRUTOPROGRAM function to be implemented- in ‘which tuner 102 is

controlled to search for all active channels and-compile a list of

20 channels which are available to be tuned, and those which are
inactive and are to be skipped over. The seleetign_ of menu item 4
allows a user to add a channel to the list or delete a channel from
the autoprogram scan list. Menmu item 5 is not relevant to.the
subject invention and need not be described here " Selection of

25 menu item 3 causes the display of the screen -s’hown in FIGURE 3c.

FIGURE 3c shows the VCR PLUS™ CHANNEL SET UP

screen, comprising a lefthand column labelled CATV and- a
rlghthand column labelled GUIDE CHANNEL (GUIDE CH). The label
CATYV is present rather than the label NORMAL, because of a

30 NORM/CATV selection made earlier with respect to the screen
menu of FIGURE 3b. In the particular example shown in FIGURE
3c, the first 5 entries of the above-mention autoprogram list-are
displayed in the lefthand column. A one-for-one mapping of the
active channels has produced the list shown  in the righthand

35 column. . That is, the software contained in ROM 114 assumed that
the television program actually received on channel 4 was a c
program transmitted by the -broadcaster. who actually broadcasts _
on channel 4. As a starting point, the same assumption is made
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30 previ ous inplenentation of.the V'[err] system+i.s that the display of
the VCR [err] system handunit conpri-ses--a Si- ngle l.ine of data, while the
subj 8@4 apparatus displays five lines of data on a television screen.; This
arrangenent produces two advantages. First, it presents the user W|th fi.ve
times as nmuch channel 3 5 mapping inf qrd*r'atlon at any given tine, and
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to progr the su Vi err ui pped For exa t he handunit of
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VCR or tphmcu;]xaonunmt, and) on eaparticabar @Ihahaatjum tthis loaser deannel provide
t he REVI f | sting

renot e cggér%an un| h@%@%bﬁwﬁl\@hwe s are used to
scrdl@ t histimgh witk mmndpsmblﬁgi |anst  decodedEprasiugad tisg ¢ham@t rate |
scrollin eghi thih 1 n ping list.
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(i.e., ace as his en r cethe value if
the del e!'i@ﬁat% w \"F’é‘r FBEY W rh?rc a veﬁgﬁ SeWsorrectly
del eted tie emitiey. béfoee uher change, 0 ande FEGUREISUeshows ofhet Batrgey i re |ine by
after the change (i.e., after the channel 29 data is entered).
20 As a result of the channel mapping operation, when
the channel guide channel number 29 is descrambled and decoded
from the VCR PLUS™ code, tuner 102 will be controlled to tune to
cable channel 09, on the proper date, at the proper time. The
basic operation for descrambling and decoding an entered VCR
{_ 25 PLUS™ code is shown in FIGURE 2. All the elements of FIGURE 2
with the exception of elements 235 and 245 are known from the
previous implementation of the VCR PLUS™ system. 'Elements 235
and 245 will be discussed in detail below. ,
A further advantage of .the subject apparatus over the
30 previous implementation of the VCR PLUS™ system is that the
display of the VCR PLUS™ system handunit comprises a single line
of data, while the subject apparatus displays five lines of data on
a television screen. This arrangement produces two advantages.
First, it presents the user with five times as much channel
35 mapping information at any given time, and second, it more
effectively conveys the .notion that the user is viewing a portion of _
a list.comprising multiple entries.. It is felt that both of these
advantages tend to reduce user confusion.




sinply scrolling the dashed entry off of the screen. Wen that portion of «
the list fornmerly containing the dashed entry is next displayed, the entr++&'_

| ine associated with the del eted entry will be 3 0 absent fromthe list,ly
as shown in FIGURE 3h (i.e., channel 13 entry missing). Having finished ﬁf
mappi ng all necessary channels, and del gi ng all channels which were
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di spl ay Fl GURE, 3n |sg[13‘?1 %‘v‘é’?iﬁ? -as_is known fromthe prior art, for
e

f.
manual 15? tF‘?Wb‘y AYHng BEQSESStt s inportant to note that
controller 110 "r REIURES 3¢ aiﬁRS[henHilsmae the proeess of deletingsanrecording

(I.€.. entry from the guide channel list stored in EEPROM 117. In .
FIGURE 3g, the list was scrolled until the 1nd1cator pomted to the .-
20 entry to be deleted in this case channel 13. “Then the STOP key of
remote control umt 125 was pressed to. perform the deletion.
Note that the line containing channel 13 remains- on the display. of
FIGURE 3g with the GUIDE CHANNEL entry erased (i.e., replaced by -
dashes). This enables the user to replace ‘the value if the deletion -~
25 was performed in error. However, if the user correctly deleted - .~ \J
the entry, the user can complete the deleuon of the entire line: by
simply scrolling the dashed entry off of the-screen. 'When that
portion of the list formerly containing the da_s'hed -entry -is next
displayed, the entire line associated with the deleted entry will be
30 absent from the list, as shown in FIGURE 3h (i.e., channel 13 entry .
missing). Having finished mapping all necessary channels, and :
deleting all channels which were undesired, the PROGRAM key is
pushed to exit the VCR PLUS™ SET UP routmes once agaln produce_.
the screen of FIGURE 3a. : : '
35 ' Pressing key 1 will cause the . dlsplay of the screen of
FIGURE 3i. In FIGURE 3i the user is instructed: to enter the VCR
PLUS™ code from his local TV listing. In FIGURE 3] a particular 4
digit listing 3538 has been entered. After pressing the ENTER key.




stores data in a nenory |ocation of EEPROM 117), and if so, 25
automatically selects VCR [err] node for the next recording. That is, the._
prog@n in ROM 114 controls the display of the screens such that, if VCR
PLUS node was sel ected for the recordi ng the last TV show, then the next
time that the PROGRAM key i s% pressed the §creen of " GURE 3a i s ski pped
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contay ns LIRIGHIAR! SRARTICubkA S Hie &atew{é o {t hecglekgn of the 1 0

aut opr ogr anm ng scan |st co rlses menory, seven for
channel nrRegramanngt his ¥i(ghivar the dd M, mequ. slzmblsstth?us for

e part'Cdi'sﬁ[ayélaamhnewwn%rélubf’pfwrtw ﬁ&g&ﬁﬁﬁﬁﬁfg@ systaifis f afgred, both
't he aut opr oquamﬂ ng .channel scaﬁgl i st and the channel mapping list 1 5 are

aut omat i cAIRFIYEBYr Withe L1% In identical channel data. Thereafter,
both 1B8sts may be nuDufrirg omctepgaitertdl FIGURBCa,oifhthe ubér hadi rrportant to

note that kol fieySar TRAR PROGRAMI O IBHE haveeaflbd ! OPT 00r ami ng
dlsplay of the screen of FIGURE 3m, which is essentially the same
as the display of FIGURE 3k for the VCR PLUS™ programming
example. If key 1 ONE TIME PROGRAM is pressed, then the

20 display of FIGURE 3n is produced, ‘as is known from the prior art,
for manual filling-in of the necessary data. :

| It is important to note that controller 110 ,

"remembers” if VCR PLUS™ was selected for the last recording (i.e.,
stores data in 2 memory location of EEPROM 117), and if so,

\/ 25 automatically selects VCR PLUS™ mode for the next recording.
That is, the program in ROM 114 controls the display of the
screens such that, if VCR PLUS™ mode was selected for the .
recording of the last TV show, then the next time that the
PROGRAM key is pressed, the screen of FIGURE 3a is skipped and

30 the screen of FIGURE 3i is the first screen displayed.

A portion of the control program for controller 110, for
controlling a channel mapping operation, is illustrated in the
flowchart of FIGURE 4. For ease of understanding, FIGURES 4 and
S will be explained with reference to each other. The channel-

35 mapping routine of FIGURE 4 is entered at step 400. At step 405,
the channel mapping list stored in the channel mapping list area
of EEPROM 117 (shown in the nghthand portlon of FIGURE 5) is
displayed.



20 channel mapping list nust be updated for the active channels in his new
area. The task of reprogranmm ng the user's VCR is eased by the subject - _ .
appar at us because choosi ng the AUTOPROGRAM feature fromthe nmenu of FIGURE. .
3b automatically reprograns both the autoprogramrng scan list and the N
channel mapping list 2 5 at essentially thg sane tine. Additional channels
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control 1061¢irogram I n-program ROM 114 assunes. a ‘one-t o0-one o
‘It is important to note that if the. user moves. to 2 new_ _
geographic area, his' autoprogramming channel. scan list and
20 channel mapping list must’ be updated for the -active channels 1n
his new area. The task of reprogrammmg the user's VCR is eased
by the subject apparatus because choosing the. AUTOPROGRAM
feature from the menu of FIGURE 3b- automatlcally reprograms ‘
both the au,toprogra_mmmg scan list and the channel mapping list
25 at essentially the same time. Additional channels added to the |
autoprogramming scan list (i.c., via the ADD/ERASE function from ”
the menu screen of FIGURE 3b, or via ADD/ERASE keys (not ”
shown) of remote control handunit 125) will automatically be
added to the channel mapping list. However, channels deleted
30 from the autoprogramming scan list (i.e., via. the ADD/ERASE o
function from the menu screen of FIGURE 3b, or via ADD/ERASE
keys (not shown) of remote control handunit 1'25) will' not
automatically be deleted from the channel mapping list. To . N .
understand the reasoning behind this method of operation, recall
35 that if a channel is programmed into the autoprogrammmg scan
list, then the tuner will always stop at that channel when scanmng
down from the next higher channel, or when scanning up from the
next lower channel with the CHANNEL DOWN and CHANNEL UP




. correspondence of active channels to. channel guide channels unless

otherwi se informed. Thus in step 405,  the sane channel nunber data is -
di spl'ayed in the righthand channel guide colum as shown in FI GURE 3c. The
cont¥8l program now begins to | ook 20 for keyboard entries fromthe user.
At step 415, a determnation is made if an entered keycode is that of the
PROGRAM key. As can he seen from F| c, the P Mkey js used to exit
the chann%YﬁpﬁSHSCPBﬁm-nel.;'é_j_f}l pagtien y&ﬂf@‘qqs_“t 21dQm rdchedatf key,
then the nueri nayadvishces defetst ¢p fAdm ther Aitopro@amighgr soamatlisenid s made
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step 422 aduringla issanpdmtt theyeeanf stibwbe hamred byadarecaschemmelent ered. | f
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e scrollTed up-one ) 42 _ _ .
advance diabdetioy reeoxt ap speeificorteleyision showhonithpt partigularhseldomi ne t hen
1 oops ar owpgiched Séipdhrel > vid WCR! mmm%?tﬂﬁrﬂiﬁge'e%ﬁ g6.is! f at
‘st/'ep 420, the received k ﬂﬁ was not that .of 5 NNEL UP, the routine

eyco .
advances 9tsPEpsamIMed dRio. hisnaRianrogramming, Scat listed keycode is t hat
of CHANNEL DOMN. |f Retarningeto FIGUREady aqsc avtéd abiowp, 4Re edmrel n a check

dat a1 | 5t ieé]e&&%@ﬁ"‘%&?ﬂﬁlf?is&ﬁ?f%eeaﬁfoé{ﬁgé’y% "be serolled 10
down one [coneespondpnaseot aqtiwotqhannsl.ﬂrdotich@nmflglédeanbenuebectly to step
436 for sen@dd RHihéRgise! fifotmedOWTh6in’ Qrep 03, Ntk | ioRe Aoy Lo step
415 to Corfxtlllm ber ea%arnn s %sﬂlgggclivfnd t %y%{)gq'letﬁand channel guide column '
as shown in FIGURE 3c. The control program now begins to look
20 for keyboard entries from the user. At step 415, a determination
is made if an entered keycode is that of the PROGRAM key. As
can be seen from FIGURE 3c, the PROGRAM key is used to exit the '
channel mapping routine. If the keycode is that of the PROGRAM
key, then the routine advances to step 417 wherein a
{_ 25 determination is made as to whether or not new channel data has
been entered. If so, the new channel data is stored (step 419) and
the routine is exited. If not, the routine is exited at step 425.
If at step 415, the received keycode was not that of
the PROGRAM key, then the NO path is taken to step 420, wherein’
"30 a check is made to see if the received keycode is the CHANNEL UP
keycode. - The control program interprets a CHANNEL UP or '
CHANNEL DOWN command as an indication that the user is
finished modifying the current line. Note that because of this
interpretation, there is no need for an ENTER key (which is not
35 opresent on all existing remote control handunits). Therefore, at -
step 422 a check is made to see if new channel data has been
entered. If so, the new channel data will be stored (step 424), and
then the display will be scrolled up one line (step. 426). If not, the -



|f at step 430, the received keycode was not that of CHANNEL DOMN, the *
routine advances to step 440 to check 15 whether or not the received ; =
keycode is that of the STOP key. |If so, The current line is deleted. As-

not ed above, this neans that two dashes replace the data in the display of

"t he channel mappl ng |ISt as shown in FI GURE 3g. As expl ai ned above, if the
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oops iobB i, 8 estnd kexbOas OBl or FREARIYEL: BITWET 46 Bon  heho
pat h i sroutimn advaicep wiStepetI2 rwherein acokedk iis made t® seeexiif t he
receive Qﬂﬁal %a&%aﬁaffb%ﬁy eRrerRa kﬁy ' fm&O{.ewt Eﬁ?nh%lh%@"té esponds to

an |rreﬁevan 3nored by e rou case,. the
rout i neWilope atosedd(step s¢24),4and wthemo she 1 display mill he issrolled ot her

oy cpdo pun, Ones e Litep| AS6R 1Enas e ?“"@ﬁ'é” e e channel
i S
ma)p/)pl ng'¢ oﬁﬁ‘%? n‘éé/@atﬁ’rb%crpiﬁﬁﬁeﬁ'e éﬁs@é’f nHB&‘t"ed %th reyjing égﬁf‘v&i’ﬂ?eycode is
t hat of aamnd)ftoﬁl Iseepn Ub® r tk epomtinres rexdminihg pettdlved kekeodes StEp 453 At v
step 450, new cha a n eycode is
di SB| ayed at _the gﬂrregﬁzb 430, lﬁl 6&%88 Qﬁ%%ﬁgﬁ n&dﬂﬁ{eﬁgt he routine
| oops afSIMANNEL SDQ)WN,SthWPOHtmGspd%QHQQS thstep G4l to oliegkonds of st eps
411,55 @x%th@fn%r% thé x‘e%eﬂﬁefde% zaaa?tﬁeﬁfﬁPBQYhessq‘dmc@ r mended

maxi num nugher ]L cceie a was ét tha% i's “prudent to check -
to see 9 t EHEWH&I ipg i dsleteden %eﬂfﬁég 2@ Yfer lﬁaﬂ‘e\ﬂ%t@"é wite cycle
by needt\eesﬂaslﬁdsowephce the data in the display-of the channel mapping -

list, as shown in FIGURE 3g. As explained above, if the display is
then scrolled to a position in which the dashes are off screen, then -
20 the entire line is deleted. Thereafter, scrollmg the display back to
its original posmon reveals a display screen in. whxch the entire
previously-dashed line is deleted. Conversely, if des1_r_ed__ the
program may be written to_ maintain the :dashe',df- entry, to enable -
easy reprogramming of the deleted line of channel information. o
25 After replacing the previously-diﬁplayed data with dashes, the .~ <
routine exits from step 442 and loops around to ‘step 415 to - '
continue examining received keycodes. . S
If the keycode at step 440 did not correspond to that
of the STOP key, then the NO path is taken to step 445 wherein a’
30 check is made to see if the received keycode is that of any -
number key. If not, then it corresponds to -an irrelevant code and
will be ignored by the routine. In that case, -the routine loops
around to step 415 without taking any action. In other
embodiments, the particular action associated with the - received
35 keycode (e.g., volume down) can be accomplished, and thereafter
the channel mapping routine can be resumed, or terminated. If -
the received keycode is that of any of the number "keys,’. then the -
YES path is taken to step 450. At step 450, new channel data



unchanged data. It is recognized thathsuCHEa5check would be 1 0

unnecessary with a storage nedium having a viftually unlimted nunber of---

MW|t§?/ycles Del etion of entries in the channel guide list via use of the
e

STQP Key is desirabl e because, unf ortunately, t he aut oprogranm ng functi-on

may find spurl ous channels and list 1 them as active channels. If so,

they w " ohalx{g‘etoa‘{ﬁepf&%ﬁ@éﬁn éd‘r?é‘ il 85%15139#; aFBtBBeguHéh? t he
st W responden cause the

channel r&gﬁeone
fol | owi ng k)‘l"GbI@mS howayin Bl 3de and dhem g@rﬁ?‘é@n‘i’ dommoeaél € channel
13 is inacktete, 408 -has' a s_purlous si gnal whlch S 20 detected by the

aut oprogranmm ng funct4,on there sel,y .l dent | | ed n_acti cabl e
channel . This causest‘yﬁﬁnﬁap Q %‘F‘ 8‘5’|P5g¥§77m ng scan
list add tnazcmdnéBZgut de noted . thEunhbeEERkQMa udedt hamamnel 13 is an
active bro e I 6840 hanne1
22. In 25 or er 0 rzlllrr%% l?ﬁéa cas‘%éi-chann Tég’ %ﬁe C annel §

user will Hnitdisuprudenhdo| eheckoftor see dfitther sbaam ﬁgt%dm beea cont al n| ng
channel 22¢hanged hetRér [thanC ¥ashs RONIRE '&n‘ﬂ §Rringunoer to

§Rkri
13. However S no aboye,. channel S fa el e f S an actlve
cabl ¢ chanfBeha %&ﬁffvsgzta Y€ 5 Reaaenizad ghat spe PnZIae@ﬁ puld; be
correi;ﬂbndennecesswyawiﬁi d 3stofagdr emedivmelhayinge al ivittually Slmhnﬂed

si tuation, ui |.ist has two entries of channel 13. Wen a VCR
[err] code B}%‘%@ﬁ gnt% cggleghtered by a user, it will be descranbled and

gﬁfoded, and then a fedetionoof eneriehdnnthe gahuaaeellgudeohsevmarsnebfs 5 13
ry wllihe op o;porkr%d §r l;metggcggyn rfundigly tﬁﬁil rst entry of
oun

channel 13 to be be the f nﬁ entlfl d capl nnel 13, and
not the co?\’@ﬂmgﬁ?‘fﬂy‘m&n’éﬂ%ﬁq’o% ﬁfi QPU"PMSS tuner to
tune 16 i ngrimVas cagbive chmk 13f so, ltheynstithappeac gl ehe:hannel and

e e Bl ahlog Sl by, 56 “GREBGE o Do 1
from t he chanreithgai deettosone correspondence This may cause the
following problem. Assume a cable television service in which -
cable channel 13 is inactive, but has a spurious: signal which is
20 detected by the autoprogramming function thereby falsely
identified as an active cable channel. This causes channel 13 to
appear in both the autoprogramming scan list and the channel
guide list. Further assume that channel 13 is an active broadcast
channel delivered by the cable service on cable channel 22. In
\_s 25 order to remap broadcast channel 13 to cable channel 22, the user
will scan down to the line of the autoprogramming scan list
containing channel 22, and change the corresponding channel
guide channel number to 13. However, as noted above, channel
13 was falsely identified as an active cable channel, and was
30 automatically mapped in a one-to-one correspondence to channel
13 of the channel guide list. In such a situation, the channel guide
list has two entries of channel 13. When a VCR PLUS™ code for
channel 13 is entered by a user, it will be descrambled and
decoded, and then a secarch of the channel guide list for a channel
35 13 entry will be performed from the top down. Note that the first
entry of channel 13 to be found ‘will be the falsely identified cable
channel 13, and not the correct entry remapped to channel 22.
This will cause the tuner to tune to inactive cable channel 13



5 As a further exanpl e, assume that cable channel 02 was o7
del eted fromthe channel guide |ist because it was inactive when the V

[err] set up was performed. Assume further that at a later date channel \,9;2

is added to the cable television service's system |If the VCR [err] code

for a television show broadcast o - channel 02 is thereafter entered by

a user, eiiane 'of)?cla‘Mé'clPﬁm‘é?Sﬂariht e é%%ﬁ@m WSkitbe found in

the chan gui de T|si (see el enent ﬁ
one- t o- oREt clof rrespEdedlencin ATdsF ooy sakve ¢ %P&Pb éhet'bseéhgmfél gui de

number wubletbetmﬁm‘d inésrrebventry of editine?453 ofromh GHRE chanAdl and -
channel be tuned for recording, even though t he channel 02 entry:

was del eSE €f)r vi'ousl y. The present invention will now be described with . =
refeSence to FI GURES 3 fartheanex@mple,Saksumet thatl gablel Odtrannhb 02r egoi ng has

|
e TS B AR e S e L
via a camhemghe sYOR PEHSM™ 188t up wa maeds Assume Surher that unit 102
Pont | gur oy £ aee Esﬁhw““épwqﬁewﬁ Sl °€5§1ﬁ1@ﬁ‘ﬂb“’c§‘3.s§§§°ﬁs the
cabl e925 y?‘&%v?ﬁ te ?&F@ %’eﬁf Th cféﬂ 9 ﬁgggtﬁio?a@tﬂ%ﬁp Xcabl e box.
. i's reui channel 102s tis hthareaftdr gutex‘edoby ahusétCthuﬂﬂeleZSwlllt tber ecord all-
Lol evi'si G HORIBET 4R ABEFAP O RHICHER oo CHARNRE in IO iR CParnel 2

or 4) ecogni ze at I N according to Fl GURE 6b,

t he abovsuut%dtsitbéséecﬁ&mt m;ﬁﬁmg‘l@lﬂmf St uﬂ‘éten@@mg,e aepnmtna@n;fu The

set-up. p&@ﬁ%‘iﬁbﬁd&ﬂée <F‘f Sbr%‘ﬂﬂi:hﬂturﬁah%ﬁ REmbePURF Schanfd i %u&é'own in \J
en,.the VCR. s fir nd t he :

bt oot am RUGRST Ml be AsSamEdn §% Phow T, 1B lement 1243 PLATCHIE Sie 35
appdaf s aadephaiiela0d wAH) bePuwmed rtbrkmcoﬁdi@eavéﬁomdughsebet he di-spl ay 3
heprogP AEBFENE SiirELWas; el @il pReponsy .t 21 y sol ot od NCRVAL as
opposed to CATV fr dihes present3inventionswill haow the describedcavitles t he di spl ay
of the siRPnQ 165! AAEERIS' 86P and 6%. Substantially all of the
foregoing has concerned a VCR connected dlrectly to ‘a cable - .
20 television service, as shown in FIGURE 6a. In FIGURE 6b, a VCR is
'shown coupled to the RF input via a '.-cabl'_e.-b'ox'-' 610b. Tuner 102 of
FIGURES 6a-6b is the same :tunér.'uni_t_- '.'1-02'-.'pr¢viously described
with respect to FIGURE 1. FIGURE 6b is the configuration used
when all of the television channels provided by the cable . N
25 television service are encoded in some fashion (i.e., a cable box is - . {y
required). In such a configuration, the VCR- will be set to record |
all television programs on the cable box output channel (typically, - -
channel 2, 3, or 4). It is herein recognized that in a system .-
- according to FIGURE 6b, the above-described channel mapping
30 feature may be eliminated.  The. set-up procedure for this -
configurations of FIGURES 6a-6d is shown in -FIGURE 7, and is as
follows. When the VCR is first turned on, and the program key of
its remote control is pressed, the screen of FIGURE 3a appears
(step 700 and 705). Pressing key 5 (step 710) causes the display
35 of the screen of FIGURE 3r (step 715). If key 3 is pressed (step -
720), the program checks to see if the user had previo‘usly-
selected NORMAL as opposed to CATV from ‘'screen 31.. If Yes, then
the routine causes the display of the screen of "FIGURE. 33u (step



730). FIGURE 3u is the channel mapping screen for NORVAL (i.e., air or
broadcast) channels, and is essentialfy the same as FI GURE 3c, previously _ .
descxibed. If at step 725, it was found that CATV had been sel ect ed, then
the routi ne advances along the NO path to 5 step 735 wherein the screen
of FIGURE 3s is displayed. At step 74 If key 1 is pressed it neans that

th h & whi.ch d ble b
This e thd300 JFIGHBE S0, RF FHensefemiping Srnen tor NORMAL iy o "
FI GURE 3c atr dxrsbtwgms()scbaiﬁ&ls,) andf isaessamtjaliyl @hei sirae af RK?ETR}: 10 or
3

conf i gur at 3533”8%'@2”& Sefftidy "5 CSieB? 725, 3P1As Xl BEPCATY.
be di scussBa QFEF)selPﬁteébtql?@P thesgouting advangesoplongathe BO; Baf(h 49l ayed,

f)l tis 5&0 beepu tr7t3<5r Wlﬁ’ﬂéltd ()] s‘ci‘fen @3 FIGURE wwtdxsfh@ﬁﬂe' ?i s‘tf : ca{ol e
ox, and i n e U ou chan i nfor mat i-on
Is stored ?éﬁ ?7%0‘5[3]}/ IFfp'i?é% 1&&?@%?@?‘ ﬁ? ?%é"n C§Bf It nmeans that
al | channetelewrsion esexviced whmhtdheescmbterekluu'e( ai cwb],e blox. cdhhisgis aheon of
FI GURE 6b | t |1
be substlzﬁfﬂggp}&%r % anlﬁg S en e?%éc; \?ﬁaqp&t %?ﬁnﬁﬁg&é‘?@%foqﬁa{c?s yno
channel IGHREi 3¢ nSsdlsplzﬂﬁQdeGStal? U3), dhat sepp?dlr exthexiofskeys & 760)
S | ?%“ﬁ’ﬁﬁag i W‘é*s%?r fip nehis TRACHIRE ustihas Y EaBE BB g (E W P00
that confi SBFQSPE#HO‘%Sh p?reg?mgﬁﬁe‘géq%r"espﬁ‘% &éae\ﬂtn Rﬁﬁ&lﬁ“e box
ggd ?lhl ot hﬂdswdllrbcltdlycuisrsem laloer) 251In i eicheri o@s;aﬂhleescﬁehegf FKGURAEFI GURE .
: e in e " | may be
o RCA 2 wab S pispHye, B 387t B ﬁlﬁs&%iwa%eﬁqﬁe e TR
El ect r oni cehannel. of Ghe cablsubosi and iis tantem@o b @o\:ﬁﬂrhdand thee i nput of
cabl ellgpx 5&%&“ EhQn h?nfﬁrﬂ'ﬁd’udwﬁﬁ)uétofgd #ﬁﬁ;ﬁmwoﬁ Ky CQUW&Q to one

i nput of sw tch_unit as an A-B sw tch),

whi ch may ‘B’éeéﬁ HA TSGRt 3h hba'é?a"ﬁu Anng &fsyf%ﬁ%%nv@onsurrer
El ectroni ceche bable bbxe (oié.pithe odori rﬁﬁbheobMGISR@tﬁﬁ)eQddométefcﬁ&rml ni ng

6300 i s ol &aols i Rutrul Ehannsl il ipomafiogthd b, SeRsUEH: FEE: ot on,
some channall clerpiels enteredquia ¢hie NOCR: RRAES atodesel Thiti ish o <haanel ved
direchly TrappiRg £2RbGuittd SMValC add e BlodtanTod e () FEHISVIE -
the NO path from step 755. If however, key 3 was entered from
screen 3s, it means that the user has the configuration shown in
FIGURE 6c. In that configuration, the premium channels are
recorded via the cable box, and all others directly from the
(s 25 incoming: cable. ' : -
Referring to FIGURE 6c, the incoming cable is applied to a
signal splitter 620c, which may be an RCA 2-way splitter ‘'model
number AHO047, sold by Thomson Consumer Electronics, Inc.. One
output of splitter 620c is coupled to the input of cable box 610c.
30 The other output of splitter 620c is coupled to one input of an RF
signal switch unit 630c (commonly known as an A-B switch),
which may be an RCA A-B switch model number AHO41, sold by
Thomson Consumer Electronics, Inc.. The output of the cable box
is coupled to the remaining input terminal of A-B switch unit
35 630c. The output of A-B switch unit 630c is coupled to the RF
input terminal of the VCR. In this configuration, some channel
mapping is required for those channels which are received
directly from the cable via switch terminal A. Rather than causing -



19 the user to remap all of the prem um channels received fromthe cable

box to the cable box output channel, it is herein recognized that no e

channel mapping is required. This is, because the prem um channels are a&
received on 5 the cable box output channel, and can be treated as
follows. The flowhart of FlI GURE 8 is |dent|cal to that of FIGURE 2 with

o < bieo VBt PR G RE O Setnl, Ybae R Re B0 B Proph fu 0 ©
channel dbde hoxbler thl@e@hi@t bepp@mputnChmd Gt ishhewedh rpgogeiiddst, t hen
the user mg}eﬁgdcﬁgﬁ)‘ga l;g qu g@tl] IS assurred Thus, all that is

f

necessary for {(ﬁg{)l um ch nne is to del e them({romthe
channel gU| de 1s,a§c§§ dPE"’;(BF'éﬁnn apRelse 2% t- r’&j‘&l“(ff & GURES 3g

and 3? g Ithei sabwg boxt bat utnchhmelcoarid aanmatbeo trefabrl Wsefolloes. relrnyrbt te:L t%
turn n { sel ec e
t er m nal (ﬁ‘%%i‘l%l’t %ﬁg\ﬁ'@%ﬁt 86§0£&%|E%ca?etop%méff ﬁﬁ\%& ﬁg i Si on sets
(such as exCaptignoroft &l&emmi-onnr&spehdencm)délstmt%lé cand B45R) Im i ncl ude

| t | t Fl GURE 6d
o P AT whECHTi8he PRYUNE (el Walh SenfiEirdd *FL#?“%%%%%R?. ty. In
FI GURE 6 c,trfeaAdscgdﬁf &hme? guigle inimber.doss net tmemn -
el ect Oonldlfﬂrin\élcgﬂid@'liﬂd they, eRO! aoés-entekdd eabla @eREdﬁt 13 @wrméqtt ically

select the B i anngl |de nuj ar in the
channel ddi H%S‘FBE‘% %caﬁl g‘atthlét essary t‘ﬁ‘%ﬁe‘l U} o be
recor ded dhmneﬂﬁescabldelmx)herﬁhstoms;he:tcfhan&eli gdeI EkBEaﬁ simwl be

pr oper témﬁedalthatson this-’ conflguratrmst € Higes mustbremembesr toetiirng

vi delt;§f-s~°(§1btl@ b&EBHR dmcédlééﬂ]ghé/cﬁdﬂi'r&hmb'dﬂdt YeRRd hdt Bor ogranm ng
capabi | i rein

users ha\}gﬂ'g %@bpg b%ﬁsswugﬂl unit 83

It is known from modern television: sets (such as RCA color -
television receiver modél number CTC- -140R) to- include multlple
RF input terminals and RF terminal selection circuitry. FIGURE 6d
20 shows a VCR i_nt:_Orporating'.-. such RF t_e_rmi_x_ial selection. capability. -
" In FIGURE 6d, the A-B- switch unit 630d is internal to the VCR, and
is electronically- controlled (by controller 110 of FIGURE 1) to
automatically select the B input when the channel guide number -
fails to appear in the channel guide list (indicating that it is a
25 premium channel to be recorded from the cable box). That is, step
845 of FIGURE 8 would ‘be modified to also select. RF terminal B.
The configuration of'.FIGUR'E 6d relieves the user of having to
remember to set the A-B switch to select the proper terminal.

30 - Thus, there has-been described, a videocassette
recorder including VCR PLUS™ capability and autoprogramming
capability, wherein the channel-mapping procedure is greatly
simplified for users having cable boxes. -

bng procedure is greatly SIer|Ierd for -

13
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20 Aainms 1. A videocassette recorder, conprising: a tuner for tuning to
each of a plurality of televi- sion‘'channels; a menory circuit for storing
chagnel related data in a first list and a second+-st—a—ecentroller for

control ling said tuner and storing said data in sai /. circuit; and
data input circuitry for use by a viewer for enter- lﬂﬁiﬁ : MU ]H
controller causing said tuner to perforggan autopro U o i n

whi ch data indicative of active channels is stored in said first |ist; said
control l er associating a chanhel gui de3iBber with a respective active
channel nunber in response to data input by said viewer, and storing said
channel guhﬁe-nﬁgber i n sajd second list, said second list storing only a
subset of al’l c lﬂhge?ﬁﬁﬁﬁgﬁﬁﬁbﬁ?g?rgﬁfd ESWPF&?&@P’searching sai d second
list for a givema duner|fouitteningbto eadhupdnaf pldirad ity dfyitetewehannel
gui de nunbef [ rol l er uses an associ ated active channel nunber for.
t uni ng; up§%0®;4ﬁ4§§%%é%ipd sai d_gi ven channel guide nunmber in said second
list, said cont@omenompeiredit nfars skering ghasaedd relatad datrditinde of

oper ati on, QMR ikt il A r SécoRGe19Etoperation said controller uses
said given channel %ﬁide nunber for tuniqg; and jn said second node of

operation said Corfonfrellerctor gontol A1t HYReTs anG FHOKREND .
The vi deocsaid Gavca daidimemoryn ¢itouiber andm prising, a switch having

ot b5 P SR ECERLNLG LUl U S Rkl cboP il Y
: ing data; _

- said controller causing said tuner to perform an

autoprogramming function in which data indicative of

active channels is stored in said first list; _

said controller associating a channel guide number
with a res?ective active channel number in response to
data input by said viewer, and storing said channel guide
number in said second list, said second list storing only

a subset of all channel guide numbers;

said controller searching said second list for a
given channel guide number and upon finding said given
channel guide number said controller uses an associated
active channel number for tuning;

\_ upon failing to find said given channel guide number
in said second list, said controller operates in a first
or a second predetermined mode of operation, wherein

in said first mode of operation said controller uses
said given channel guide number for tuning; and

in said second mode of operation said controller
uses a default channel number for tuning.

2. The videocassette recorder of claim 1 further com-
prising, |

a switch having a first input terminal for receiving
television signals on a plurality of said television
channels, having a second input terminal



21 for receiving television signals on a chaEEETETHEﬁTTfTEd—by—said def aul t

tel evi si on channel nunber, and an output ter l ng a
tel evision signal selected fromone of said i M’ zﬂﬁl 'sai d out pg

of said switch providing television sggnals to sdi dttumers
vi deocassette recorder of claim2, wherein said switch is external to said

vi deocassette 10 recorder and is user operated. 4. The videocassette

@, |

recorder of cEgimm zecgikying stied ewisdion ssiigrads o8 i ¢hannedassette
recorder and g é{)@#&'é&d 8@l gaeca@fghl@aeslé%ém& wrggagngq_ssette

recorder substanti a

rein scribed with reference to the

acconpanyi ng ggmhe@s and an output terminal for developing a

10

15

television s1gna1 selected from one of said 1nput
terminals, said output of said switch prov1d1ng

telev1s1on s1gnals to said tuner.

3. The videoCassette“recorder of claim 2, Wherein'

said sw1tch 1s external to sa1d v1deocassette
recorder and 1s user operated

4, The videocassette recorder of claim 2, Wherein'

said sw1tch is 1nterna1 to said v1deocassette
recorder and is controlled by said control means.

5. A video cassette recorder substantlally as -
herein descrlbed with reference to- the accompanylng_

drawings.



