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RAPID ACC~SS TELETEXT DECODER ARRANGEMENT 

This invention relates to a .teletext decoder 

employing a so-called background or buffer memory for 

storing multiple pages of teletext incoming data. 

5 Teletext is a television-based communication 

technique in which a giv~n horizontal video line is 

utilized for broadcasting textual and graphical information 

encoded in a uigital binary representation. Such 

horizontal video line signal that contains teletext data is 

10 referred to herein as a Data-line. It is assumed.herein, 

for explanation purposes, that teletext is sent by the 

broadcaster only during the vertical blanking interval 

(VBI), when no other picture information is sent. The 

organization of the binary information in the broadcast 

15 signal is determined by the standard employed by the 

broadcaster. By way of an example only, references are 

made herein to a teletext scheme based on a standard 

referred to by the British Broadcasting Corporation (BBC) 

as CEEFAX. 
20 Each Data-line carries data synchronizing and 

address information and the codes for a Row of 40 

·characters. The synchronizing information includes a clock 
~ 

run-iri sequence followed by an 8-bit framing code sequence. 

Each Data-line contains a 3 bit code referred to as the 

25 Magazine number. A teletext Page includes 24 Rows of 40 

characters, including a special top Row called t~e 

Page-Header. Each ROW is contained in a corresponding 

Data-line. A .user selected Page is intended to be 

display~d in place of, or added to a corresponding 
' 

30 . televisiQ.n picture frame. A Magazine is defined to include 

Pages having Data-lines containing a corresponding-Magazine 

number. The transmission of a selected Page begins with, 

and includes its Page Header and ends with and excludes the 

next Page Header of the selected Magazine number. All 

35 intermediate Data lines carrying the selected Magazine 

number relate to the selected Page. 
FIGURE 1 illustrates a block diagram of a 

conventional teletext decoder that includes an ·integrated 

,•, ·, .. 
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i 
circuit (IC) referred to herein as video input processor 
(VIP) such as, for example, of the type SAA5231 made by 
Philips Corporation. The VIP receives a baseband composite 
video signal VIDEO that contains Data-lines. The VIP 

5 performs data slicing, clock regeneration and timing 
synchronization functions and generates a serial data 
signal DATA and an associated clock signal CLOCK. Signals 
DATA and CLOCK represent the data contained in the 
horizontal video lines. Signals DATA and CLOCK are coupled 

10 to a second IC of the decoder, referred to herein as 
computer controlled teletext IC (CCT) that include~ a data 
processor responsive to signals DATA and CLOCK. An example 
of such CCT is IC SAA5243 made by Philips Corporation. 

The CCT performs· data acquisition and interface 
15 function with a page memory that is included in the 

teletext decoder. For example, only a teletext Page 
.requested by the user is derived by the CCT from the serial 
data and clock signals and stored in· the page memory. The 
CCT also generates video display signals R~G, and B from 

20 the teletext data stored in the page memory to proviqe 
corresponding drive signals that contain picture 
information for display on the receiver· picture tube (CRT), 
not shown. 

A control microcomputer, not shown in FIGURE 1, 
25 that is responsive to user initiated commands, generates 

control and status messages. The messages are coupled via, 
for example, a standard IIC·bus to :the CCT, for controlling 
the operation of the CCT. 

A total of, for example, 500 Pages may be 
30 periodically transmitted during each interval of 15-45 

seconds, depending on the number of Data-lines used for 
teletext during the VBI. Consequently, ·if the requested 
teletext Page is not already stored in memory when the page 
request occurs, the user may experience a nuisance as a 

35 result of waiting a maximum of 15-45 seconds until the 
requested Page is displayed. It may be desirable to reduce 
such Page access time. It may also be desirable to utilize 
in.the_teletext decoder a standard CCT such that the 
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reduction of the access time is provided as an add-on 

feature to the teletext decoder. 
A teletext decoder, embodying an aspect of the 

invention, includes a background or buffer memory that is 

5 capable of storing multiple Pages of teletext data. The 

portion of serial data signal DATA generated by the VIP 

that meets a predetermined identification criteria, and 

therefore assumed to represent a Data-line, is stored in 

the buffer memory. At any given time after the operation 

10 of the buffer memory is enabled, such as immediately after 

the user turns on the television receiver, the buffer 

memory contains, for example, the most recently received 

teletext Pages. The maximum number of such Pages that can . 
be contained in the buffer. memory at any given time is 

15 determined by the buffer memory Page ~torage capacity. 

In order to reduce the size of the hardware 

required to identify each video line that is assumed to be 

·a Data-line, only a limited, rather than a complete 

identification operation, is initially performed. The 

20 complete identification is accomplished in the CCT, during 

a read-out operation, when the data is read-out of the 

buffer memory. 
In accordance with a feature of the invention, 

the limited identification operation for identifying a 

25 given Data-line is accomplished by identifying, in a video 

line signal, data of a sequence of the clock run-in that is 

immediately followed by a sequence of the framing code. 

When, for example, both sequences are identified, it is 

assumed that a Data-line is identified. Therefore, a 

30 portion of such identified Data-line that contains relevant 

data bits is stored in the buffer memory. Otherwise, the 

video line information is not stored in the buffer memory. 

The inclusion of the test for the data of the clock run-in 

sequence, advantageously; reduces the probability that the 

35 data that is stored is, in fact, not a Data-line. 

When the user's page request occurs, the data 

processor of the CCT receives the data that have been 

st. =ed in the huffer memory and searches for the presence 
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of a Data-line representing a Page Heade·r of the requested 

Page. The search operation that is included in the 

read-out operat~on.begins when the first data is read out 

of the buffer memory following the occurrence of the user's 

page request. 
Memory read-out cycles occur between VBI's, when 

no teletext data is received. If the Page Header of the 

user requested teletext Page is found in the buffer memory 

in the course of such memory scan or search operation, the 

10 stored data of the Page Header is transferred to the page 

memory. 
During the search operati9n, the CCT operates in 

the full channel operation mode. In the full channel 

operation mode, the Data-lines in the buffer memory are 

15 read out and transferred to the page memory in a first-in, 

first-out manner and without encountering large time gaps. 

Such large time gaps occur when teletext information is 

received by the CCT only during the VBI's. Therefore, the 

search operation occurs faster than if the Data lines were 

20 received, unbuffered, only during the VBl's. For example, 

the ·access time to a teletext Page that is already 

contained in a buffer memory capable of storing 500 

teletext Pages may be reduced to, for example, 0.8 second, 

that is, advantageously, substantially shorter than the 

25 15-:45 seconds maximum access time, referred to before. 

Furthermore, should more th·an, for. example, 600 pages be 

transmitted, the access time for a page which, at the time 

the user page request occurs, is not already stored in the 

memory, .is reduced by the time required to fill the buffer 

30 memory with teletext data. 
After the Page Header is identified in the CCT, 

other Data-lines that are associated with the requested 

Page and that are stored in the buffer memory are read-out. 

On the other hand, if no Page-Header Data-line of the 

35 requested teletext Page is found in the buffer memory in 

the course of the search operation, the unbuffered data 

received from the VIP will be coupled, after the end of the 

I -
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search operation, directly to the data processor of the CCT 

such that the buffer memory is bypassed. 

When a buffer memory with large storage capacity 

is utilized, the read-out operation that was explained 

5 before may require a longer interval than the interval 

between consecutive VBI's. It may be desirable to store 

incoming Data-lines in the buffer memory that occ·ur during 

the intervening VBI's prior -to the completion of the 

read-out operation. If such incoming Data-lines of the 

10 P~ge requested by the user were not stored, an undesirable 

situation might have occurred in which only a partial Page 

is temporarily displayed on the CRT. Such temporary 

condition may continue until after the time when the same 

Page is re-transmitted. 
15 In the teletext decoder, embodying an aspect of 

the invention, the read-out operation in the buffer memory 

occurs only outside the VBI's. Data-lines are stored in 

the buffer memory during the VBI's that occur prior to the 

completion time of the read-out operation. Therefore, 

20 Data-lines that were stored in the puffer memory after the 

read-out operation has been initiated and prior to its 

termination may be read-out and processed by the CCT. In 

this way, advantageously an incoming Data-line.that is 

included in the teletext Page that is requested may be 

25 processed during the read-out operation 
Each Data-line is stored in the background memory 

and provided to the CCT in a format that can.be readily 

processed by the CCT. For example, a Data-lin~ is stored 

as 344 bits that include a byte containing the framing 

30 code, two bytes containing hamming codes (for error 

correction) and forty bytes containing the remaining data. 

The buffer memory of the decoder of the invention 

is organized as a serial memory such as, for example, a 

first-in, first-out memory (FIFO). For example, imm~diately 

35 after teletext signal is received in the television 

receiver, the Data-lines are stored in the FIFO even if no 

user page request occurs. Thus, at the time the user 

changes the mode of operation of the television receiver 
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from providing normal picture program to providing teletext 

information, the most recently received teletext data are 

already stored in the buffer memory. 
The buffer memory may utilize, advantageously, a 

5 dynamic random access memory (DRAM) of a large capacity 

that operates as a FIFO. The DRAM may be refreshed between 

VBI's. A given storage location of the FIFO may be 

addressed by a read address pointer during the memory 

read-out operation and by a write address pointer during 

10 the VBI's when memory qtore-in operat~on occurs. By using 

separate read and write address pointers, the 

aforementi9ned advantage of storing Data-lines while the 

read-out operation is incomplete may be realized. 
A television apparatus, embodying an aspect of 

15 the invention, is responsive to an incoming television 

signal containing video lines that carry text data, 

defining corresponding data lines for generating an output 

signal that is capable of providing picture information to 

a display device. A first control signal is generated in 

20 order to select one of the data lines to be used in 

conjunction with the generation of the output signal .. A 

first-in, first-out background memory has a data input that 

is . coupled to an output of a sour_ce of the television 

signal. Storage of corresponding data lines of.the 

25 television signal in the background memory occurs each time 

such corresponding data lines occur. Prior to the time the 

first control signal is generated, the background memory 

already contains a substantial numbe~ of stored data lines 

of the television signal. During a given interval that 

30 follows the generation of the first control signal, 

read-out from the background memory of a plurality of data· 

lines of the television signal that have been stored before 

the end of the given interval occurs. The given interval 

has a duration that is substantially shorter than that of a 

35 corresponding interval between the occurrence of the first 

one of the plurality of data lines and the occurrence of 

the last one so as to reduce access time to the plurality 

of data lines. Read-out of the plurality of data lines 
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occurs in a first-in, first-out manner for generating 

during the given interval a data signal that contains the 

data of the plurality of data lines, including data lines 

-that have been stored in the background memory during the 

given interval. A data processor is responsive to the data 

signal for selecting the one data line to generate in 

accordance therewith the output signal. 

In the Drawing: 
FIGURE 1 illustrates a prior art teletext 

10 decoder; 
FIGURE 2 illustrates a block diagram of a rapid 

access teletext decoder, embodying a feature of the 

invention; 
FIGURE 3 illustrates a diagram that is useful for 

15 explaining the operation of a first-in, first-out 

background memory of FIGURE 2; 

20 

FIGURE 4 illustrates a flow chart that is useful 

for explaining the operation of the teletext decoder of 

FIGURE 2; and 
FIGURE 5 is a detailed schematic diagram of a 

linear feedback shift register that is used to provide an 

address pointer for a background memory of FIGURE 2. 
Similar symbols and numerals in FIGURES 1 and 2 

indicate similar items or functions. 
25 A baseband composite video signal VIDEO of FIGURE _ 

2 is coupled from a video detector, not shown, to a VIP 20, 

such as, for example, of the type SAA5231. VIP 20 

generates from signal VIDEO a serial data signal TTDout at 

a bit rate of 6.9375 MHz and a corresponding clock signal 

30 CLOCK that provides timing information of the bits of 

signal TTDout. VIP 20 also generates a video composi~e 

sync signal vcs derived from signal VIDEO. Signal vcs is 

coupled- to a CCT 30 such as, for example, of the SAA5243 IC 

type. In turn, CCT 30 generates a signal SAND containing 

35 the phase locking and color burst blanking information. 

Signal SAND is coupled back to VIP 20 to provide horizontal 

phase-locking information to an oscillator of VIP 20, not 

shown. 

I -
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The serial data contained in signal TTDout are 

coupled to a serial-to-parallel converter 35 that.includes 

a shift register, not_shown. Serial-to-parallel converter 

35 generates a parallel word 35a that is coupled to an 

identification unit 40. 
In accordance.with an aspect of the invention, 

unit 40 tests for the.occurrence, in signal TTDout, of a 

12-bit sequence (101011100100) of bits in the data stream, 

representing a 4-bit clock run-in sequetice immediately 

10 followed by a framing code. The checking for the 

occurrence of such 12-bit sequence is performed during a 

time window of·2.7 microseconds, starting 11.8 microseconds 

after the leading edge of a horizontal sync portion, not 

shown, of signal VIDEO. Such checking is done for each 

15 video line during the possible teletext lines, 6-22 and 

319-335, that occur in the VBI's of the corresponding field 

portions of signal VIDEO. 
When the 12-bit sequence is recognized, it is 

assumed that the video line represents a Data-line of 

20 teletext. After an assum.ed Data-line is· identified, only, 

for example, 344 bits of the assumed data-line ·are stored 

in a buffer memory 45, operating as a FIFO. 

Advantageously, the checking for the 4-bit clock run-in 
sequence in addition to the 8-bit framing code reduces a 

25 probability that nonteletext data of a video line that is 

not a Data-line will be stored in memory 45. 
A timing and control unit 100. receives sign.als 

SAND, vcs and CLOCK and generates corresponding control 

signals that, for example, control the operations 

30 associated with memory 45, such as the operation of 

identification unit 40. 
It may be desirable to utilize a DRAM IC of a 

large storage capacity such as, for example, of the 
1, 098, 586 ( 220·) bit organization as the main storage 

35 element of buffer memory 45. This is so in order to 

provide a storage capacity for a substantial number of 
teletext Pages. Also, in order to reduce the cost· and 

power dissipation of memory 45, it may be desirable to 

I -
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utilize DRAM's with slow access or cycle time that are 

typically less expensive. Therefore, the serial teletext 

data in signal TTDout is converted by converter 35 to 4-bit 

parallel words, or n~bbles 35b. The bits of each nibble 

35b ar.e stored simultaneously in buffer memory 45, 

organized as, for example, a four-bit-wide DRAM .. In this 
way, the DRAM cycle time may be longer than the teletext 

bit rate. 
For each assumed Data-line, the nibble that is 

first stored in buffer memory 45 corresponds to the most 

significant nibble of the framing code. Thereafter, .the 

remaining consecutively occurring SS nibbles are stored. 

The clock run-in bits need not be stored. 
A write counter SS generates a write address 

lS pointer, or word W-COUNT that is coupled via a 

mul tiplexe.r/comparator 60 to an address port 4Sa of memory 

4S. FIGURE S illustrates a combination of a schematic 

diagram and .a block diagram of counter SS of FIGURE 2. 

Similar numerals and symbols in FIGURES 2 and 5 indicate 

20 si~ilar items or functions. 
Write counter 55 ·of FIGURE S includes a 6-bit 

conventional binary counter 551 that produces 6 bits, 

AO-AS, of word W-COUNT. The most significant bit of 
counter. 551, bit AS, is coupled to a corresponding clock 

25 input terminal CP of each flip-flop of a conventional 

14-bit linear feedback shift register (LFSR) counter SS2. 
Counter 5S2 includes 14 D-type flip~flops that form a shift 

register. The input to a data input terminal of a first 

flip-flop S52a in the shift register chain of the 
30 flip-.flops is formed by applying suitable EXCLUSIVE OR 

operations on output signals of the first, third, fifth and 
fourteenth ·flip-flops in the shift register chain, in a 

well known manner. 
LFSR counter 5S2 requires less hardware and is 

. . 

35 faster than a conventional binary counter since it avoids 

the carry propagation associated with the conventional 
binary counter. LFSR counter S52 goes through a complete 
sequence cycle every 214-1 pulses of bit AS of binary 
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counter 551. Binary counter 551 goes through a complete 
sequence cycle every 26 clock pulses at an input terminal 
551a of counter 551. Corisequently, each of counter SS and 
word W-COUNT sequences through a complete predetermined 
cyclical sequence every 220-64 clock pulses that occur at 
input terminal 551a. 

The address of each nibble that is stored is 
supplied by word W-COUNT of counter 55 of FIGURE 2. The 
value of word W-COUNT is changed to the ·next or consecutive 

10 · value in the predeterm~ned cyclical sequence of counter 55 
after each nibble is stored. The number of different 
values in such cyclical sequence that is, for example, 
(220-64), is equal to the number of nibble storage 
locations utilized in memory 4S. Therefore, 

15 advantageously, each DRAM, having 220 ·1ocations, is 
substantially fully utilized. The number (220-64) is equal 
to an integer multiple of 86, the number of nibbles 
required for storing the 344 bits of each Data-line. As a 
result of the FIFO operation, a m~imum of (220-64) divided 

20 by 86 of the most recently received Data-lines can be 
stored in buffer memory 4S of FIGURE 2. 

FIGURE 3.illustrates, schematically, the cyclical· 

seque.n.ce of word w-comrr of write counter SS. similar 
numbers and symbols in FIGURES 2, 3 and S depict similar 

25 items or functions. The cyclical sequence includes 220-64 
values distributed in a circular manner from a1 to aQ where 
Q = 220-64. Thus, for example, after a nibble location, 
depic~ed as an in FIGURE 3, is stored in memory 4S of 
FIGURE 2, the next nibble to be stored in memory 4S is 

30 stored in a location depicted as an+l in FIGURE 3, and so 
forth. 

The number of different values in the cyclical 
sequence of counter SS of Figure 2 is equal to an integer 
multiple of 86. Therefore, Data lines are stored, for 

35 example, always in the same corresponding groups of 86 
nibbles of memory 45, such as, for example, a1-a86. of 
FIGURE 3. The most significant nibble of the framing code 
is stored, for.example, always at the same memory locations 
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of memory 45. This feature, advantageously, simplifies the 

hardware complexity of unit 100 of FIGURE 2 that controls . 
memory 45. 

FIGURE 4 is a flow chart depicting the operation 

5 of the teletext decoder of FIGURE 2 after a page request 

for displaying a requested Page on a CRT, not shown, is 

initiated by the user. Similar numerals and symbols in 

FIGURES 2-5 indicate similar items or functions. A given 

user page request that is communicated to a microcomputer 

10 65 of FIGURE 2 via a keyboard, not shown, causes 
microcomputer 65 to generate a clear page memory command 

signal. Such command signal is coupled via a conventional 

IIC bus to CCT 30. CCT 30 to stores in all the memory 

locations of a page memory 70, in response to the clear 

15 page memory c~mmand ·signal, "blank" characters, referred to 

as page memory clearing ope~ation. After a 22 millisecond 

interval of the memory clearing operation has elapsed, 

microcomputer 65 sends·a second command signal to CCT 30 

that causes CCT 30 to begin operating in a mode of 

20 operation referred to as full channel operation mode, as 

shown in step d of FIGURE 4. 
In the full challllel opera~ion mode, data is 

received by CCT 30 of FIGURE 2 during each video line in a 

given frame interval of signal VIDEO. In comparison, in 
25 normal field flyback operation mode, data is received for 

. . 
processing by CCT 30 only during lines 6-22 and 319-325 of 
the VBI's of the corresponding field intervals of signal 

VIDEO. 
In a next step, e, of FIGURE 4, microcomputer 65 

30 of FIGURE 2 sends a corresponding page request command 
signal to CCT 30. As a result, CCT 30 stores, via a bus 
70a, a correspondinq word in page memory 70 containing a 

bit referred to as Page Being Looked For (PBLF) bit at a 
TRUE state.· simultaneously, timing ~d control unit 100 

35 decodes the information on bus 70a and a corresponding 

flip-flop, not shown, of unit 100 causes a control signal 
FLAG to assume a TRUE state that initiates a read-out 

interval, or operation in memory 45. 
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To perform the read-out operation in memory 45, a 

read address counter 50, controlled by unit 100, is 
utilized. Counter 50 that may be constructed similarly to 

Counter 55, generates a read address pointer, of word 

R-COUNT that is coupled via multiplexer/comparator 60 to 

address port 45a of memory 45. Immediately prior to the 

time in which the first memory locati_on of memory 45 is 

read out following the page request command signal, that 

defines the beginning time of the read-out operation, 

10 counter 50 is pre.set to form word R-COUNT having a value 

· that is identical to that already contained in word 

W-COUNT. An example of an initial condition of the 

read-out operation is depicted in FIGURE 3 by the arrows 
representing words R-COUNT and W-COUNT that point both to 

15 location an. 
A parallel-to-serial converter 75 of FIGURE 2, 

converts each nibble 45b generated at a read-out output 

port of memory 45 to a serial data signal TTDin. The bits 

of signal TTDin at a terminal 75a of converter 75 occur at 

20 the standard teletext bit-rate •. After each location is 

read out from memory 45, word R-COUNT changes to contain 

the consecutive value in the cyclical sequence that was 
. . 

mentioned before, and the content of the next consecutive 

location is read out. Thus, the arrow in FIGURE 3 that 

25 represents schematically word R-COUNT "moves" angularly in 
the same angular direction that has been associated with 

the "movement" of the arrow representing word '.YI-COUNT. As 
a result, signal TTDin of FIGURE 2 contains data lines that 

correspond with the originally stored data-lines of signal 

30 VIDEO and that are read out from memory 45 in a first-in, 

first-out manner. 
Serial data signal TTDin is coupled via a switch 

80, controlled by signal FLAG, to a teletext data input 
terminal TTD of CCT 30 when signal FLAG is TRUE. Signal 

35 TTDin is processed by CCT 30 in the full channel operation 

mode. Therefore, advantageously, the length of the 
read-out interval that is required for reading QUt and 
processing in CCT 30 a given number of corresponding Data 
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lines that are contained in signal TTDin is, 

advantageou.sly, substantially shorter than if such Data 

lines were receiveq at input terminal TTD of CCT 30 only 

during the VBI's. 
In steps f and g of FIGURE 4, CCT 30 of FIGURE 2 

performs a search operation for identifying, in signal 

TTDin, a Data-line representing the Page Header data line 

of the user requested page, as depicted in an exit point 

"yes" from step f of FIG~ 4. The Page.Header is 

10 recognized in CCT 30 of FIGURE 2, unlike in unit 40, by 

utilizing also hamming code checking. When the Page-Header 

data line is identified, CCT 30 stores a corresponding word 

in page memory 70 via bus 70a that is related to the 

. Page-Header and that causes bit PBLF to pecome FALSE. 

15 Afterwards, as shown in steps k, 1 and m of FIGURE 4, Data 

lines are read QUt from memory 45 of FIGURE 2. Each Data 

line that is related to the requested Page is identified in 

a well known manner and stored in page memory 70. 

In accordance with another feature of the 

20 invention, at the end of a time-out interval'TOl following 

the·time when bit PBLF becomes FALSE, timer lOOa of FIGURE 

2 causes signal FLAG to become FALSE. This situation is 

shown in an exit point "yes" in step m of FIGURE 4. 

Consequently, the read-out operation that is controlled by 

25 unit 100 terminates. Termination of the read-out operation 

may also occur prior to the end time of interval TOl, as 

described later on. Time-out interval TOl, has a length 

of, for example, between 20-40 milliseconds, from the time 

bit PBLF became FALSE·. During interval TOl, the read:. out 

30 operation continues in a similar manner that was explained 

be~ore in the full channel operation mode of CCT 30. 

It is assumed that the entire .re~ested Page can 

be read out of memory 45 during interval TOl following the 

time the Page-Header data line is identified. Thus, if, 

35 for example, two Page Headers that represent the same 

requested Page are stored in memory 45, only the first one 

to be read out during interval TOl is processed by CCT 30; 

, 

0

whereas, the other Page Header and the corresponding 
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Data-lines associated with that Page·a~e not read out of 
memory 4S during interval TOl and are neither received nor 
processed in CCT 30. 

Terminating the read-out operation after interval. 
5 TOl has elapsed, advantageously; prevents a visually 

undesirable condition from occurring in which the teletext 
picture on the CRT, not shown, changes, for example, twice 
for a given user page request. Such undesirable condition 
could have occurred as a result the aforementioned two 

10 Page-Headers that are stored in memory 45. 

The read-out operation also terminp.tes, prior to 
the end. of interval TOI, when it is detected that all the 
data stored in memory 45 have been read out. Such 
situation occurs, for example, if no Dat~~line stored in 

15 memory 45 that contains· the Page Header is identified, as 
shown in step g of FIGURE 4. Such situation also occurs at 
an exit point 11yes 11 in step 1. 

When all the data stored in memory 45 of FIGURE 4 
have been read out prior to the end of interval TO!, an 

20 ?utput signal EQUAL of the comparator portion of 
multiplexer/comparator ·60 of FIGURE 2 becomes TRUE. Signal 
EQUAL becomes TRUE when word R-COUNT becomes equal to word 
W-COUNT. Signal EQUAL· at the TRUE state causes signal FLAG 
to become FALSE that causes the read-out operation to 

25 terminate. 
The situation .when signal EQUAL becomes TRUE in 

step 1 or g of FIGURE 4 is depicted by the position of the. 
arrow in FIGURE 3 representing word R-COUNT. After moving 
angularly around the circle, that arrow points to the same 

30 location, at the end of the read-out operation of memory 45 

of. FIGURE 2, as the arrow representing word W-COUNT of 
FIGURE 3. 

During the read-out operation, read out memory 
cycles in memory 45 of FIGURE 2, depicted in steps f, g, k, 

35 1 and m of the flow chart of FIGURE 4, occur only outside 
the VBI of each field interval of signal VIDEO of FIGURE 2. 
Because the storage capac·i ty of memory 45 is large, the 
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read-out operation may require a substantially longer 
period than one period between a pair of consecutive VBI's. 

In accordance with another aspect of the 
invention, during the intervening_ VBI's, that occur from 

5 the time the read-out operation begins to the time the 
read-out operation termin_ates, the Data-lines that occur 
then in signal VIDEO are stored in memory 45 that operates 
as a FIFO. Data-lines that are stored in memory 45, during 
the intervening VBI's of the read-out operation, or 

10 interval, are made available for processing by CCT 30, if 
required, during the read-out operation. Advantageously, 
this feature prevents an undesirable situation in which, 
instead of a complete Page, only a partial Page is derived 
from the data lines stored in memory 45 and displayed on 

15 the CRT, not shown. Such partial Page might have been 
displayed if some Data-lines, associated with the same 
requested Page, occur in signal VIDEO but were not stored 
in memory 45 during the intervening VBI's that occur after 
the time the read-out operation began. If sqch Data-lines 

20 were not stored in memory 45, they cannot be processed in 
CCT 30 in step k of FIGURE 4. Consequently, they will not 
be stored in page memory 70 of FIGURE 2 •. 

Assume, for explanation purpose, that the 
position of the arrow representing word W-COUNT in FIGURE 3 

25 has changed angularly as a result of storing Data-lines in 
memory 45 of FIGURE 2 during the intervening VBI's that 
occur prior to. the termination of the read-out operation. 
The position of such arrow has changed from the initial 
position, pointing to_ location an of FIGURE 3, to a new 

30 position pointing to location ~· During the read-out 
operation, the data of the the data lines that were stored 
duringhte intervening VBI's may be read out and the 
position of the other arrow, representing word R-COUNT, may 
"move" angularly around the circle more than a full circle, 

35 as shown by a helix 666. Thus, when the arrow representing 
word R-COUNT points to the same location, ap' at the end of 
such read-out operation, signal EQUAL of FIGURE 2 will 
become TRUE. Signal EQUAL indicates that of all the data in 
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the FIFO has been read out, as shown in exit point "yes" of 
step l of FIGURE 4. 

The read-out operation from memory 45 of FIGURE 2 
may terminate, in an exit point 11 yes 11 step g of FIGURE 4, 

when no Page-Header data .line has been identified or in an 

exit point "yes" of step 1. Termination at each of these 

exit points occurs prior to the end time of interval TOl 

and after all the memory locations of memory 45 of FIGURE 2 

have been read out. 
10 It is assumed that all the memory locations of 

memory 45 have been read out after a second time-out 

interval T02 of, for example, 0.8 seconds, ·has elapsed from 

.the time microcomputer 65 has sent the page request command 
signal to CCT 30. · The page request command signal has been 

15 referred to in step e of FIGURE 4~ . 
In accordance wi~ a further aspect of the 

invention, after interval T02 has elapsed, microcomputer 65 

of FIGURE 2 sends a command signal to CCT 30 that causes 

CCT 30 to operate in a field f~yback operation mode. 

20 Advantageously, microcomputer 65 establishes time out 

interval T02 by a software routine without the need for 

obtaining information from CCT 30 or from unit 100. 
At·the end of the read-out operation, signal FLAG 

of FIGURE 2 becomes FALSE, as explained before. In the 

25 FALSE state of signal FLAG, switch 80 couples signal ~TDout 

of VIP 20 to terminal TT.D of CCT 30, directly, in 
preparation for fi~ld flyback operation mode of CCT 30 that 

follows, as described below. 
In the field_ flyback operation mode, sfgnal FLAG 

30 is FALSE, as explained before, and signal TTDout is coupled 
to terminal TTD and processed by CCT 30 such that memory 45 
is bypassed. Thus, incoming teletext Data-lines related to 

the Page that is displayed on the CRT are processed in the 

field flyback operation mode of CCT 30 only during the 

35 VBI's, in a conventionally known manner. 
Because memory 45 is a serial memory, or FIFO, 

the memory location in memory 45 in which a given Data line 

of signal VIDEO or of signal TTDin is stored is 
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"transparent" with respect to CCT 30. Therefore, 
advantageously, CCT 30 can be implemented using the same 
type IC, such as of the SAA5243 type, that is used. in the 
prior art teletext decoder of FIGURE 1. Thus, inclusion of 
memory 45 of FIGURE 2 in the teletext decoder does not have 
to affect the ha~dware complexity of CCT 30. 

Timing and control unit 100 controls the 
appropriate timing of the identification operation of unit 
40 during the VBI window. It controls the store-in and the 

10 read-out operations and the refreshing of the DRAM's of 
memory 45. Modern DRAM' s may have to go through a refresh 
cycle every, for example, 8 msec, in each of 512 address 
rows of the DRAM. To accomplish the refresh cycles ~uring · 
the read-out operation, nine (9) predetermined bits of word 

15 R-COUNT of read address counter 50, such as, for example, 
AO-A6, A13 and A15 of FIGURE 5, are applied to the row 

. address lines of the DRAM's during the read-out operation. 
The nine predetermined bits change in counter 50 during the 
read-out operation in such a way that at l~ast all the 512 

20 possible binary combinations of the nine bits occur within 
each 8 millisecond interval .. A read cycle, besides 
accessfng a particular memory location, also performs a 
refresh cycle of the memory address row that is addressed. 
In this ·way, during the read-out operation, all the 512 

25 address rows of the DRAM's are refereshed. 
When no read-out operation occurs in memory 45, 

such as when no page request is pending, unit 100 
. effectuates what is known as "CAS before RAS" refresh 
operation. In ~e "~~s before RAS" ~efr~sh operation, CAS 

30 and RAS control signals of the DR,AM's, not shown, are 
gene~a~ed by unit 100 at a predetermined rate to form 
refresh cycles. On the other hand, when a page request is 
pending, the read-out operation occurs and the 
aforementioned "CAS before RAS" refresh operation is 

35 replaced by read cycles that occur during the read-out 
operation. Thus complete refresh operation of the DRAM's 
is guaranteed. 
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WHAT IS CLAIMED: 
1. A television apparatus responsive to an 

incoming television signal containing video lines that 

carry text data, defining corresponding data lines, for 

generating an output signal that is capable of providing 

picture information to a display device, comprising: 
means for generating a first control· signal in 

order to select one of said data lines to be used in 
conjunction with the generation of said output signal; 

a source of said television signal; characterized 
by 

a first-in, first-out background memory (4S) 

having a data input that is coupled to an output of said 

source; 
first control means (SS) coupled to said 

background memory (4S) for controlling storage therein of 
corresponding data lines of said television signal (VIDEO), 

wherein prior to the time said first control signal is 

generated, said background memory already ~ontains a 

20 substantial number of stored data lines of said television 

signal; 
second control means (SO) responsive to said 

first control signal and coupled to said background memory 

(4S) for controlling during a given interval that follows 

25 .the generation of said first control signal, read-out from 

said background memory (4S) of a plurality of data lines of 

said television signal that have been stored before the end 
of said given interval, said given interval having a 
duration that is substantially shorter than that of a 

30 corresponding interval between the occurrence of an initial 

data line of said plurality of data l~nes·and the· 
occurrence of a final data line thereof so as to reduce 

access time to said plurality of data lines, said second 

control means (SO) controlling read-out of said plurality . 
35 of data lines in a first-in, first-out manner for 

·-

generating, during said given interval, a data signal 

(TTDin) that contains the data of said plurality of data 
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lines including data. lines that have been stored in said 

background memory (45) during said given interval; and 

a data processor (30) responsive to said data 

signal (TTDin) for selecting said one data line to generate 

5 in accordance therewith said output signal (R,G,B). 
2. An apparatus according to Claim 1 

characterized by means (80) for coupling said data signal 

(TTDin) and said television signal (TTDout) .to said data 
. . . 

processor (30) such that prior to the time said first 

10 control. signal is generated said television signal (TTD_out) 

is coupled to said data processor (30) in a manner that 

bypasses said background memory (45). 
3. An apparatus according to Claim 2 

characterized in that throughout said given interval~ said 

15 coupling means (80) decouples said signal (TTDout) that 

bypasses said background memory (45) from said data 

processor ( 30) .• 
4. An apparatus according to Claim l 

characterized by a switch (80) having a first input (A) 

20 that is coupled between said output of said source of said 

television signal and said data inp:ut of said background 

memory (45), a second input (B) that is coupled to a data 

output (45b) of said background memory (45) and a switch 

output (80a) that is coupled to an input of said data 

25 processor (30). 
5~ An apparatus according to Claim 4 

characterized by9means (100) for generatin~ a second 
control signal (FLAG) that is coupled to a control input 

(C) of said switch (80), said second control signal having 

30 a first state for enabling said switch (80) to couple the 

signal that is.developed ·at said second input (B) of said 

switch (80) to said data processor (30) following the time 
when said first ·control signal (from 65) is generated and 

having a second state, for enabling said switch (80) to 

35 couple the signal that is developed at said first input (A) 

thereof to said data processor (30)° following the 
occurrence of the earlier of (a) a time when all the data 

stored in said .background memory (45) has been read out, 
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and (b) a time when.a first time-out interval has elapsed 

from _a tim~ when said data processor (30) selects the data 

of said f~rst data iine that is a Page Header data line. 

6. An apparatus according to Claim 4 
characterized by means ( 75.) coupled to said background 

memory ( 45), ·for generating, in accordance with the data of 

said plurality of data lines, a serial bit data signal 

(TTDin) that contains corresponding data lines that are 

read out of said background memory (45) "in a first-in, 

10 first-out manner, said serial bit data signal (TTDin) being 

coupled to said second input (B) of said switch (80), said 

switch coupling said serial bit data signal (TTDin) to said 

input of said data processor (30), during said given 
interval, and coupling the signal that is developed at said 

15 first input (A) of said switch (80) to said input of said 

data processor (30), ·outside said given interval. 

7. An apparatus according to Claim 1 
characterized by a switch (80) for coupling one of said 

data signal (TTDin) that is generated at an output of said 

20 background memory (75) and a second data signal (TTDout), 

that bypasses sai~ ba~kground memory (45), to. an input of. 
said data processor (30) when a second control signal that 

is developed at a control input (C) of said switch (80) is 

at first state and for coupling the other one of said first 

25 and second data signals to said input of said data 

processor (30) when said second· control signal is at a 

second state. 
8. A television apparatus according to Claim 1 

characte~ized by a page memory (70) responsive to said 

30 output signal for storing said output signal therein. 
9 ~ · A television apparatus responsive to an 

incoming television signal containing video line signals 

that carry text data, defining corresponding data lines, 

for qeneratinq an output signal that is capable of 

35 providing picture information to a display device, 

characterized by· 

This Sheet Has Been Replaced 

I lllWI 1111~ ml 1111111 



. .. 

I lllllll llllll lllll lllll II llll • 
* C L M S * 

-21- H.CA ~5,005 

means (65) for generating a first control signal 

in order to select one of said data lines to be used in 

conjunction with the generation of said output signal; 

a source (20) of said television signal; 

5 a first-in, first-out background memory (4S) 

having a data input that is coupled to said source (20); 

first control means (SS) cou~led to said 

background memory (45) for controlling storage therein of 

corresponding data lines of said television signal, wherein 

10 prior to the time said first control signal is generated, 

said background memory (4S) already contains a substantial 

number of stored data lines of said television signal; 

second control means (SO) responsive to said 

first control signal and· coupled to said background memory 

15 (4S) for controlling during C;1 given interval that follows 

the.generation of said first control signal, read-out from 

said background memory (45) of a plurality of stored data 

lines of said television signal, su9h that the duration of 

said given interval is substantially shorter than that of a 

20 _ corresponding interval between the occurrence of an initial 

data· line of said plural.i ty of data lines and the 

occurrence of a final data line thereof, so as to reduce 

access time to said plurality of data lines, said second 

control means (SO) controlling read-out of said plurality 

2S of data lines in a first-in, first-out manner for 

generating during said given interval a data signal that 

contains the data of said plurality of data lines; 

~ switch (80) having a first input (A) that is 

coupled to said source (20) of said television signal, 

30 having a second input (B) that.is coupled to a data output 

of said background 
memory (45) and having an output (80a) for generating a 

second data signal; 
a data processor (30) responsive to said second 

3.S data signal for s·electing said one data line to generate in . 
accordance therewith said output signal; and 

means (100) for generating a second control 

signal that-is coupled to a conr.rol input (C) of said 
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switch (80), said second control _signal having a first 

state for enabling said switch (80) to couple, to said data 
processor (30) after said first control signal is 
generated, t~e signal that is developed at said switch 

5 second input (B), and having a second state for enabling 

said switch (80) to couple to said data processor (30·) the 

signal that is developed at said first switch input (A) 

following the occurrence of the earlier of (a) a time when 

all the data stored in said background memory (45) has been 

10 read out, and (b) a time w~en a time-out interval has 

elapsed from a time when said data processor (30) selects 

said one data line that is a Page Header. 
10. A television apparatus responsive to an 

incoming television signal containing video lines that 

15 carry text data, defining corresponding data lines, for 

generating an output signal that is capable of providing 

picture information to a display device, characterized by 

first _means (65) for generating a first control 

signal in order to select ~ne of said data lines to be used 

20 in conjunction with the generation of said output signal 
(R,G,B); 

a source (20") of said television signal (VIDEO);. 

a first-in, first-out background memory (45) 
having a data input that is coupled to said source (20); 

25 second means (40) coupled to said background 

memory (45) and responsive to said television signal 
(VIDEO) for identifying in a given video line, a.data 
sequence of a clock run-in portion of a data line and for 

·storing in said background memory (45) such video lines 

30 that are identified as data lines but only when said data 

sequence of said clock run-in portion is identified (65}, 

said first means for generating a first control signal 

storing said data lines such that prior_ to the generation 
of said first control signal, said background memory (45) 

35 already contains a substantial number of stored data lines 

of said television signal; 
third means (50) responsive to said first control 

signal and coupled to said background memory (45) for 
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controlling during a given interval that follows the 
generation of said first control signal, read-out from said 
background memory (45) of a plurality of stored data lines 
of said television signal, such that the duration of said 
given interval is substantially shorter than that of a 
corresponding interval between the occurrence of an initial 

·data line of said plurality of data lines and the 
occurrence of a final data line thereof, so as to reduce 
access time to said plurality of data lines, said third 

10 means (50) controlling read-out of said plurality of data 
lines in a first-in, first-out manner 

1

for generating during 
said given interval, a data signal that contains the data 
of said plurality of data lines; and 

a· data processor (30) responsive to said data 
15 signal for selecting said one data line to generate in 

accordance therewith said output signal. 


