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SEGMEN1ED BAR DISPLAY FOR A PROGRAMMABLE TIJNER 

Field of the Invention 
. The subject invention relates to the field of tuning 

5 systems for - television receivers. 

Background of the Invention 
The term television receiver as used herein includes 

television receivers having a display device (com_monly known as 
1 0 television sets) and television receivers without a display device, 

such as videocassette recorders (VCR's). Many modern television 
receivers include· circuitry for generating ·an on-screen indication 
useful for t~ning the television receiver to selected channels. 

In medium-priced and higher-priced television 
·.-;I 5 receivers, the- inclusion of an alphanumeric o.n-screen display 

(OSD) generator circuit for providing an on-screen display of 
programming information such as channel number is _quite 
common. However, in lower-priced television receivers, the use of 
a s~parate OSD circuit is generally not cost-effective. 

2 0 It is known in lower-cost television receivers to use a 
ve.rtical tuning bar to display tuning information. In such a 
system the relative horizontal· position of the vertical tuning bar is 
indicative of chan~el number. The horizontal displacemen~. of the 
tuning bar is generally a functiOn of magnitude of the tun~Jig 

2 5 voltage required to turie each channel. Band information (VHF- . 
low, VHF-high, UHF in the United States or Bands I. II, III and UHF 

:) in Europe) is usually indicated by the color of the tuning bar. 
'·"" Such a system as described thusfar fs known from U.S. Patent 

. ' 
4,410,913 (Chin et al.) issued 18 October 1983. 

3 0 The lowest-priced television receivers· of all tend to be 
monochrome portable television receivers. Such receivers need 
an inexpensive and non-complex arrangement. for producing a 
display of pi"ogramming positions_. Such receivers would also 
benefit from_ the use of the low-cost tuning bar display of Chin et 

·· 3 5 al. but clearly cannot use the color of the tuning bar as a tuning 
band indi~ation. 
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Summary of the Invention 

It is herein recognized that a segmented vertical bar 

displayed on a display screen may be used to indicate a ·plurality 

of tuner programming positions. 
5 It is further recognized that a selected one of the 

10 

programming positions may be indicated by displaying a· single 

illuminated portion of a second, interrupted vertical bar adjacent 

to the above-mentioned segmented vertical bar indicative of 

programming positions. 

Brief Description of the D~awing 

FIGURE 1 illustrates in block diagram form portions of 

· a television receiver suitable for use with the inv~ntion. 

FIGURES 2, 2a, and 2b are flowcharts showing portion~ 

1 5 of the control program suitable for use with the microprocessor of 

FIGURE 1. 

20 

FIGURES 3, 4, 5, and .6 are illustrations of display 

screens showing displays in accordance with aspects of the 

invention. 
FIGURE 7 is an detailed view of the remote control unit 

of FIGURE 1. 

Detailed Description of the Drawing , . 

Referring to FIGURE 1, a television receiver includes 

2 5 an RF input terminal 100 which receives radio frequency (RF) 

signals and appli_es them. ~o a tuner assembly 102. Tuner 

assembly 102 selects and amplifies a particular RF signal under 

control of a tuner controller 104 wh_ich provides a tuning voltage 

via a wire 103, and bandswitching signals via signal lines 

3 O . represented by the broad double-ended ·arrow 103', to tuner 

assembly 102. 
Tuner assembly 102 converts the received RF signal to 

an intermediate frequency (IF} signal and provides an IF output 

signal to video (VIF) and sound (SIF) amplifier and detector unit 

3 5 108. VIF/SIF amplifier and detector unit 108 amplifies the IF 

signal applied· to its input terminal and detects the video and 

audio information contained therein. The detected video 

information is applied as one input of a video processor unit 122 .. 
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The detected audio signal is applied to an audio processor 106 for 
processing and amplification befo.re being applied to a . speaker 
(not shown). Digital-to-analog (DIA) converter 130 converts 
digital signals from control microcomputer 110 (via wire 111) to 

5 analog signals that control audio processor 106. 
Tuner controller 104 (which may be within control 

microcomputer 11 O} generates the tuning voltage and 
bandswitching signals in response to control signals applied from 
a system control microcomputer (µC) 110. The terms 

1 O "microcomputer",· "controller", and "microprocessorn, as used 
herein; are equivalent. It is also recognized that the ·control 
function of microcomputer 11 O may be performed by an 
integrated circuit especially manufactured for _that specific 
purpose (i.e., a "custom chipn), and the term "controller", as used 

15 herein, is also intended to include such a device. Microcomputer 
11 O receives user-initiated commands from an infrared (IR) 
receiver 119 and from a "local" keyboard 118 mounted on the 
television receiver itself. IR receiver 119 receives IR 
transmissions from remote control transmitter 128. 

2 O Microcomputer 11 O includes program memory (ROM) 112, and 
stores channel-related data in a random-access memory (RAM) 
120. RAM 120 may be either internal . to, or external to, 
microprocessor 110, and may be of either the volatile or-:·non­
volatile type. The term "RAM" is also intended to include-

2 5 electrically-erasable programmable read only memory. (EEPROM). 
One skilled in the art will recogni~e that if volatile memory is 
utilized, that it may be desirable to use a suitable form of 
standby power to preserve its contents when the receiver is 
turned off. 

3 0 Video signal processor 122 supplies a composite video 
signal via wire · 123 to a sync separator unit 160 which produces 
vertical (V) and horizontal (H) synchronizing signals at respective 
outputs. .The horizontal and vertical synchronizing signals are 
applied to a horizontal and vertical deflection unit 170 for 

3 5 generating scanning control signals for application to the yoke 
windings of a picture tube assembly (not shown). 

·The separated horizontal and vertical· synchronizing 
signals (sync signals) are also applied to respective inputs of 
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·controller 110. ControUer 110 ( which may be a Toshiba 

TMP47C237 microprocessor) includes a TV line counter unit 180 

which is initialized by 'the vertical sync signal (INTI) interrupt 

. service routines· (as shown .in FIGURE 2a) and clocked by the 

horizontal sync signal. TV line counter unit 180 provides an 

interrupt signal (INT2) to the control processing unit (CPU) 113 

portion of controller 110 at the end of . every fourth horizontal 

line. 
Controller 110 also includes an on-screen display unit 

1 0 185. On-screen display unit 185 has an output coupled to a 

second input of video signal processor 122, or the kine driver 

circuitry (not shown), for generating and displaying a vertical bar 

on the display screen. When enabled, on'-screen display unit 185 

causes the display of a uniform area of brightness along 

1 5 successive horizontal scanning lines for a period of approximately 

2 microseconds (2 µs.). The effect produced on a display screen is 

that of a vertical bar having a width of approximately one­

thirtieth {1/30) of the width of the display screen (i. e., 2/60 µs, 

where 60 µs. is the approximate period of the viewable portion of 

2 0 a horizontal line in NTSC). 
On-screen display unit 185 includes circuitry for 

generating a high frequency dot clock. The dot clock is phase­

locked to the incoming horizontal sync signal when the tuµer is 

tuned to an active TV channel, or free running at a multiple· of the 

2 5 nominal horizontal sync frequency when . the tuner is not tuned to 

an active TV channel. The dot clock ·defines the positions in which 

the vertical bar may be displayed. .· In this case, the maximum 

number of possible display positions which are viewable on the 

screen is 256. Thus, a vertical bar may be -displayed at a specific 

3 0 point on the display screen .by specifying ·a number in the range 

from 0-255,' and applying that number to the on-screen display 

unit to specify the horizontal start position of the bar .. 

Controller 110 is programmed to use the four-line 

interrupt signal' provided 'by TV LINE COUNTER unit 180 to 

3 5 alternately turn-on and turn-off the display of the vertical bar. 

Alternately turning-on and turning-off the display of the vertical 

bar a given number of times produces the ciisplay of a segmented 

vertical bar, as shown in FIGURES 3, 4, 5 and 6. 
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FIGURE 7 shows a detailed view of remote control unit 
128 of FIGURE l. ·Remote control unit 700 of FIGURE 7 i_ncludes, 
among other keys, a PROGRAM- key 705, a PROGRAM+ key 710, a 
TUNING- key 720, a TUNING+ key 730, a BAND key 7 40, and digit 

5 k_eys 0-9 generally designated 750. 
The television receiver of FIGURE 1 provides 16 

programming positions each of which_ may be programmed with 
data relating to a particular television cha~nel. A viewer may 
directly access the individual program positions by use of the 

1 0 remote control unit ·128. Programs 1 to 9 are selected by pressing 
keys 1-9 respectively. Program 10 is selected by pressing key 0. 
As shown in FIGURE 3, when a program is selected, the on-screen 
display (OSD) is enabled for approximately 3 seconds to produce 
display 320 on display screen 310 of televi_sion receiver 300. 

1 5 Display 320 of FIGURE 3 may be caused to blink _during that · 
period. To select programs 11 to 16, the viewer presses key 1 
which causes the s·election of program 1, accompanied by the 
blinking .display described above. While the OSD display is 
blinking, if the viewer enters another digit, in the range from 1-6 

2 0 then a program between 11 and 16 will be selected. The display 
of FIGURE 3 shows the selection of program 16 by the elongation 
of the upperm.ost eight-line dot 330 of display 320. In this 
example, the programs are numl;>ered from the bottom, ~-~ginning 

with 1 and ending at the top with 16. Program 16 may be 
2 5 reserved for an audiovisual input from a VCR. 

Referring to FIGURE 3 the vertically oriented array . of 
dots 320 is formed . by segmenting a 2µs-wide bar display by 
turning the bar on and off at appropriate lines. . The elongated 
portion of elongated dot 330 is generated by extending the time 

3 0 period in which the display is enabled for an ·additional 2µs. A 
simplified flowchart for a typical program executed by controller 
110 when performing this operation is shown in· FIGURE 2. Each 
dot is eight lines high, and is separated from other dots by spaces 
of either four or eight lines. Separating. groups of five . 

3 5 programming-position dots by eight-line spaces provides for 
easier .reading of _the display. 

For the flowchart of FIGURE 2, the "BAR-ON" lines are 
TV lines 24, 40, 52, 64, 76, 88, 104, · 116, 128, 140, 152, 168, 180, 

iiflni1ir 



5 

-6- RCA 85,755 
.: 

192, 204, and 216. The "BAR-OFF" lines. are 32, 48, 60, 72, 84, 96, 
112, 124, 136, .148, 160, 176, 188, 200, 212, and 224. These line 
numbers may be ·stored in a "~ook-up" table and used in 
comparison steps 210' and 220' respectively. The routine 
illustrated in the flowchart of FIGURE 2 is entered at step 200'. If 
the current line is a BAR-ON line then a check is made. to see if the 
current line is representative of the · selected program. As noted 
above, each of the dots .of the display corresponds to a 
programming position. Step 215' compares the currently selected 

1 0 position with the current TY line position. If the· current line is 
the starting line of the dot which corresponds to the currently 
selected programming position, then a command is. issued to the 
on-screen display unit ·to turn on the dot for 4µs. (step 235' 
followed by step 228'). If not, then a command is issued to the 

1 5 on-screen display unit to tum on the dot for only 2µs. (step 234' 
followed by step 228'). If~ at step 210', it was determined that the 
current line is not a "BAR-ON" line, then a check is made at step 
220' to see if the current line is a "BAR-OFF" line. If so, the bar is 
turned off (step 225'). If not, then the routine is exited (step 

2 0 230'·). 
The tuning mode is entered by pressing Band 

key 740 of the remote .control unit shown in FIGURE 7. In 
response, the OSD causes the display of a tuning bar at a position 
on the screen which is indicative of the magnitude of the. -

2 5 currently generated tuning voltage. A relatively low tuning 
voltage causes . the tuning bar to be displayed on the left side of 
the display screen. Increasing the tuning voltage causes the 
tuning bar to be repositioned toward the right side of the display 
screen. Inc.reasing and decreasing the magnitude of the tuning 

3 0 voltage is accomplished by pressing TUNING+ key 730, and 
TUNING- key 720, respectively. 

Band information is displayed by segmenting the 
tuning bar, as· shown in FIGURES 4, 5, and 6. FIGURE 4 shows a 
television receiver 400, having a display screen 410. A tuning bar 

3 5 display for VHF Band I is shown at the left side of the screen. 
VHF Band I is indicated by· segmenting the tuning bar into a single 
small area (or dot) 401 separated from the main tuning bar 405 
. . 

by a single space 406. In FIGURES 5, and 6, similarly numbered 
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elements serve lhe same purpose as those in FIGURE 4 and need 
not be described again. FIGURE 5 shows the display for VHF Band_ 
III comprising three dots 501-503 separated from each other and 
from main tuning bar 505 by spaces 506. Similarly, FIGURE 6 
shows the display for the UHF Band comprising four dots 601-604 
separated from each other and from main tuning bar 605 by 
spaces 606. 

Note that the length of the tuning bar stays constant 
within a given band. Only its position changes in response to 

1 0 changes in tuning voltage, as opposed to known syst~ms in which 
the le.ngth of the tuning bar varies with the tuning voltage. Thus, 
under snowy, weak, or no signal conditions, the constant-length 
tuning bat is more clearly visi~le than a variable length tuning 
bar which may grow so short as to be lost in the snow on the 

1 5 display screen. 
The band-indicative dots described above are really 

part of the tuning bar. They are formed by blanking a portion of 
the tuning bar. Thus, the band-indicative dots move left and right 
along with the main tuning bar in response to a change in _the 

2 0 tuning voltage. 
The flowchart of FIGURE 2b illustrates a portion of the 

control program executed by microcomputer 110 upon receipt of 
the above-mentioned four-line interrupt signal generated : py TV 
LINE COUNTER unit 180. The routine is entered at step 200. At 

2 5 step 205, the current TV line number is read to determine if the 
scan is in the viewing area of the screen. Typically, TV lines 1-17 
are in the vertical blanking area at the top of the screen. 
Therefore; line 20 is the first viewable line at which a four-line 
interrupt occurs. It is felt that a more pleasing display is 

3 0 generated if the top of the ·bar begins at lin~ 24 · Accordingly, if 
the current line number is less than 24, then the routine is exited 
at step 230. If the current line number is greater than 256 (step 
210), then the current line is near the b<?ttOm of the viewable area 
of ~he screen, and the bar may be turned-off (step 270). 

3 5 If the current line nutnber is 24 (step 206), then ·the 
bar is turned on (step 225). TV line 24 is the start of the first 
eight-line dot. If the current line numb~r is between 24 and 256, 
regardless .of which band is being _tuned, the current line is 
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checked to see if it is line 32 (steps 211). The bar is turned off 
(step 270) at line ·32 .. TV line 32 is the start of the space 
separating the first eight-line dot from the remaining dots or the 
main tuning bar. If the current line is not 32, then the current 

5 line is checked to see if it is 36 (step 220). If so, then the bar is 
again turned on (step 225). If the current line is not 36, then a 
check is made (step 235) to see if Band I· is currently being. tuned. 
If Band I is currently being tuned, then the bar is turned on (step 
225), and the program is exited. If Band I is not currently being 

1 0 tuned, then checks are made (step 240 and 260) to see if the 
current line number is either 44 or 56 (i.e., the starting points of 
the next spaces separating the band-indicative dots). If so, then 
the bar is again turned off (step 270). If the current line number 
is not 44 or 56, checks are made (steps 250 and 265) to see if the 

1 5 current ·line number is 48 or 60 (i.e., the starting points of the 
second and third band indicating dots). If not, a check is made to 
see if Band III is currently being tuned (step 280).- If Band III is 
being tuned then no more spaces are necessary in the tuning bar,· 
and the bar is then turned on (step 225). If Band III is not. being 

2 0 tuned, it is assumed that the UHF band of frequencies is being 
tuned. A check is made at step 290 to determine if the current 
line is line 68. If so, then the bar is turned off~ If not, then 
another check is made at step 298 to turn the bar on again at line 
number 72. 

2 5 In the above-described manner, the bar is turned on 
at all lines other than those which occur in the appropriate 
number of spaces to indicate each respective band. 

Following the exit (step 230) from the software 
routine illustrated in FIGURE 2b, microcomputer 110 will initialize 

3 0 TV LINE COUNTER 180 if a vertical sync signal occurs. As part of 
this procedure, interrupts to TV LINE COUNTER 180 are enabled · 
by a program sequence similar to that depicted in the flowchart of 
FIGURE 2a. After entry into the program (step 200a), a. BAR OFF 
command (step 210a) is executed to insure that .the tuning bar is 

3 5 blanked. Next, interrupts to TV LINE COUNTER 180 are nabled 
(step 220a) and the routine is exited (step 230a). 

As noted above, the subject invention is particularly 
useful for producing programming and tuning. displays for black 
and white (monochrome) television receivers. However, it is 

4 0 herein recognized that the subject apparatus may be a cost 
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effective solution to the problem of providing programmmg 
information displays for low cost color television receivers as well. 

The subject invention is· also felt to be particularly 
.useful when inc·orporated within a videocassette recorder (VCR) 

5 because it ensures that programming and tuning information are 
conveyed to a user even when the output signal of the VCR is 
coupled to a monochrome television receiver. 
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CLAIMS: 

I. A tuning system for a television receiver, 
comprising: 

5 tuning means ( 102, 104) for selecting a particular RF 
signal from · a plurality of RF signals; 

control means (110) including programming means 
(113,120) coupled to said tuning means for storing tuning data 
co~esponding to selected ones of said plurality of RF signals, said · 

1 0 tuning data being associated with respective programing positions; 
characterized in that 

said control means (110) also including on-screen 
display generation means (185) for generating a video signal 
corresponding to a plurality of vertical aligned illuminated areas; 

1 5 wherein, each of said illuminated areas is indicative of 

20 

one of said respective programming positions of said 
programming means, and a selected programming position is 
indicated by the illumination of a second area adjacent to one of 
said plurality of vertically -aligned illuminated areas. 

2. The tuning system of claim 1, further characterized 
in that said television receiver is a videocassette recorder unit 
having an output terminal at which said video signals for display 
~re produced, and wherein said display means is coupled :to said 

2 5 output terminal for receiving said video signals and displaying 
images in response thereto. 
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3 The tuning system of Claim 1 further characterized 
in that 

said control means (110) operates in a first mode of 
operation in .which illuminated portions of said segmented vertical 

5 bar are indicative of respective programming positions, and a 
second mode of operation in which the number of illuminated 
portions of said interrupted vertical bar are indicative of a given 
band of frequencies and the horizontal position of said interrupted 
vertical bar is indicative of the magnitude of the tuning voltage 

1 0 within a given band; 
said control means (1.10) being coupled to data entry 

means (118;119) and changing between said first and second 
modes of operation in response to said data entered by a user. 
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