SYSTEM

A. Clapp

The experimental system described allows the loading into a
personal computer of Teletext pages, including the ones that are not
normally accessible on a domestic TV set equipped with a Teletext

Teletext has been incorporated with tele-
vision throughout Europe since the mid
seventies, with the first published specifi-
cation jointly issued in September 1976 by
the BBC, IBA and BREMA. This initial spe-
cification permitted the preduction of do-
mestic TV sets with Teletext. The
spemfzcahon has continued to develop
over the years, and additional facilities
have become available.

- Teletext "Level-2’ provided multi-lan-
guage text, and a wider range of display
attributes that may be non-spacing. There
is.a wider range of colours and an ex-
tended mosaic pictorial set.

“’Level-3 introduced dynamically re-
defined character sets {DRCS) permitting
the display of non-Roman characters, for
example Arabic or Chinese. Pictorial
graphic characters may also be defined,
aliowing the composition of improved il-
lustrations for the text compared with ear-
lier levels.

“Level-4”  includes full geometric
graphics, and reqiires computing power
ta generate the display from a sequence of
drawing instructions. This permits
graphic displays as good as the highest
regolution mode of the BBC-B computer.
This level offers a colour palette of over
250,000 shades.

“‘Level-5" is full-definition still pictures,
permitting an image of a better quality
thin achievable from a video camera. 1t
has no losses due to modulating on to a
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carrier, and no noise added to the picture
during transmission.

Also possible within the system at any
level is Telesoftware, which is normaily
seen as a BASIC listing for BBC compu-
ters. It can however be machine code for
any computer, and encrypted to limit ac-
cess.

Levels 4 and 5 exist as specifications,
although ievel 4 was transmitted by the
IBA as long ago as 1981. There appear to
be no TV sets able to handle these levels,
and until the editors of CEEFAX and ORACLE
use it, the extra cost would not be worth
while. Given the TV producers’ liking for
computer graphics on everything from
weather maps to pop videos, hopefully
they will come very soon.

Hidden pages

The specification for Teletext is wider
than apparent from the familiar remate
control handset. Page numbers, for

Block diagram of the experimental system.

example, are chosen from a key pad with
digits 0to 9. A displayed page has 24 lines,
Less known is the fact that the system can
accept key numbers in hexadecimal. This
means that page numbers such as 10F
could be transmitted and never seen by a
home TV set, This permits pages to be
transmitted to specially equipped recei-
vers only. The system can transmit
32 rows, 8 of which will not be displayed.
Three of these are in fact defined: two are
used to simplify and speed up related
page selection, and the third carries sys-
tem information including date, time,
channel and, when permitted, a program
definition field to enable videc recorders
to be switched automatically to recording
by TV programme rather than time.

The key point is that the specifications
and capabilities of Teletext are improving
constantly, and an embedded design can
not be altered to make use of these devel-
opments. In the case of hidden pages and
rows, it may be that the originators do not
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want to make the information generally
available.

The Teletext decoder described here
can access all definable pages and rows,
and make them available to a personal
computer {PC) for analysis. The design is
split into three units, two of which will be
described in detail in this article. These
two units are a Teletext decoder and a
data and control interface connected to a
I’C's RS232 port. The third unit in the pro-
posed system is a TV tuner., The block
diagram of the system is shown in Fig. 1.

The decoder

Phitips Components (formerly Mullard in
the UK} have long produced a family of
ICs for Teletext, and most TV sets use
them. The present decoder is based on two
ICs frony this family.
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The first is the SAA5231 Video Inter-
face Processor {VIP2), an analogue IC that
requires quite a few passive components
to be attached to make it work (see Fig. 1}.
The video processor takes a composite
video signal from the TV set, and ident-
ifies those lines carrying Teletext informa-
tion. These are subsequently transferred
to the digital Teletext decoder IC
SAA5243. The data clock is recovered
from the Teletext data stream by the VIP2,
and passed to the decoder IC. The 6 MHz
clock that runs the system is also gener-
ated by the VIP2. The 13.875 MHz is
divided by two and phase-locked to the
Teletext data to become the data clock.
Most of the resistors and capacitors
around the VIP2 chip are required to ex-
tract and phase-control the Teletext data
and clock.

The second IC, the SAA5243 ECCTC

Circuit diagram of the Teletext decoder card. The monochrome video oulput is optional, and intended for debugging purposes.

(Enhanced Computer-Controiled Teletext
Chip), is the really clever one. It takes the
stream of serial Teletext data, and ana-
lyses it. When a new page header arrives,
the information is compared with that of
the internal registers. If the new header
identifies a requested page, it is stored to
an area in the attached RAM. The decoder
is capable of doing this for 4 unrelated
pages, and holding the latest update of 4
Teletext pages at any one time.

The ECCTC also centrols the dlsplay
function of Teletext. Under the control of
internal registers, one pagein RAM is con-
verted to a displayed page. The video sig-
nal is available as RGB TTL levels with
separate sync and blanking. A mono-
chrome signal is also available.

The third function of the ECCTC is thie
one that makes it the choice for this pro-
ject: the SAAB243 is designed to work dn
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a computer network, in this case the Phil-
ips I’C bus. This is basically a two-wire
networking system specifically designed
for consumer clectronics. Fach 1'C bus
compatible [C has a unique address built
in, and a set of communication protocols
to use. The IC monitors the network, and
recognises when it is being talked to. In
response to certain commands it interacts
with the sending device on the bus.

In the present circuit thereare only two
devices on the I'C bus: the decoder and the
microprocessor. A connector is provided
on the decoder board to make the connec-
tien to other FC devices possible if ex-
perimentation is desired.

The operation of the ECCTC chip and
the F'C bus is relatively complex. By con-
tragt, the hardware required to implement
the.decoder chip in an I°C environment is
remarkably simple. The I'C hus has strict
protocols, and the timings must be ad-
hered to. The ECCTC has several registers
that have to be loaded correctly before
anything will happen. At power-up there
is little evidence of life from the device,
and the display will not even have sync,
let alone a default page of Teletext.

{tis common for complex devices to be
confrolled via a piece of software called a
device driver. With such a driver, the user
has" available a set of high-level com-
mands that allow all the functions to be
performed without the need of detailed
knowledge of that particular function, A
full discussion of the operation of the
ECCTC and the I’C bus is so detailed as
to exceed the scope of this article. Soft-
ware is available to drive the decoder
cargl, and extract from the transmission
any byte, row or page of Teletext. Readers
wishing to know how this is done in detail
arereferred to the Application Notes men-
tioned at the end of this article.

The third essential IC is a 4-t0-2 line
converter that connects the Teletext
decpder the PC network. The 4 lines go to
the external processor that transmits data
and ¢lock up and down one pair, and re-
ceives data and clock back from the
decoder,

A composite video output is available
on the decoder board to display mono-
chrome Teletext direct from the decoder.
The video output is useful for debugging
the system because switching between
grabbed pages is instantaneous while
transfer via the bus takes about 8 seconds.
The few additional low-cost components
needed to implement the video output
seefn worthwhile even if the facility is
rarely used. They can be omitted, how-
ever, from the circuit without affecting the
rest of the operation.

The composite video is taken from a
Redjffusion tuner unit that can be used to
drive the decoder card direct. The video
output from a VCR should also prove all
right. The decoder has a link that alters the
input level required to drive the card. In
the event of the source not supplying
enough signal, a buffer may be required
to connect the video source to the decoder
card: Use of a tuner unit based on a SAW

(sierface acoustic wave) filter is well worth
considering. Teletext is particularly sensi-
tive to phase distortions, and SAW filters
are a considerable improvement over [-C
[F circuits.

The ECCTC chip has 8 channels, of
which 4 are capable of grabbing a page of
Teletext as it is received. The operator se-
lects the channel to be eurrent from {Hto 3.
The required page for the current channel
is selected, and that channel will continu-
ously grab the updates for that page, even
when the current channel is changed. The
only exception occurs during page trans-
fers to the host computer. The status line,
row 25, must be examined to determine
when the required page has been re-
ceived. When a new page is requested, the
old cne is cleared, including the status
line. This is then examined repeatedly
untif the new page received is signalled.
The new page is then transferred in ASCII
to the host computer, which has to do the
graphics code conversion.

The use of the other 4 ECCTC channels
is detailed below.

Downloading Teletext
pages on a PC

The function of the controller card is to
respond to instructions received on the
R5232 link to a PC, and to return Teletext
information to a host computer. All the
timing and protecol requirements needed
to transfer information on the I°C bus are
handled by an 8051-based controiler card
(Fig. 3).

Commands from the host computer are
in the form of a single letter defining the
requirement, followed by a qualifying

XAIine row-in. hex
G dmine row intext
channel sélact
page selact
“display pdge i
rint page
SR : figondisk i
T timed page

Phbh

LEBC - exit program
Table1. Commands for the iBM PC contro!
program.

number. Available commands are listed

in Table 1. Page selection, for example, is .

made by the host PC sending the letter ¢
followed by a 3-figure page number. The
controller card then transmits the com-
mand to the Teletext deceder card. The
controtler repeatedly examines the status
line in the decoder until the requested
pageisreceived. The page is subsequently
transferred from decoder memory, via the
RS5232 interface, to the PC, which allows
the page to be stored on disk, or to be
printed.

The commands sllow the full capa-
bilities of the decoder to be available to the
host PC, while keeping traffic on the
R5232 interface to a minimum. To aliow a
wide variety of computers to be used, the
bit rate has been set fairly low at 1200/s,
This means that a page of Teletext takes
about eight seconds to transfer. Pages are
repeated roughly every 20 seconds on
Teletext, so a selected page takes about 30
seconds to receive [rom request.

Channel selection allows 1 of the §
channels to be selected as currently at-
tached to the interface. The current chan-
nel is also the oneused to form the on-card

ol s e ]
Cii MAG? ¢]
Cl1z [MAGT| o
C13 MAGEN N 0 _
ca | 0 | o
Eﬁﬁﬁ /FND U '

0 C 3
"G 0 7 67”
0 Q ¢

PU Lnits

PT tens

MAG magazine

Mu minute units

MT minute tens

HU hours units

HT heours tens

C4-C14 transmitted control bits

s page is being looked for

/FND page has been found

ERR transmission error in byte
Table 2. Row 25: status line format codes.

ELEKTOR ELECTRONICS OCTOBER 1989




COMPUTER-CONTROLLED TELETEXTSYSTEM

K3
2 o
2l o | Paralial port
S :§ 3 o |tokz
4|
Lies 4 decod
ADD/DAT o | ondecoder
B
sV 5Y sv
o
/ @
40 20 25 %
200_39f 0 o @ profBa L] ® arfe—se o, ® oo [11A00
AD1 38 po'1 prij2_ Bl ADL_ af . aels Al ol o1 12 AD1
/ADZ a7 P0.2 P1-2 1 |2 AD2 7 . [C2 asle A2 8laz pzi2 AD2
72 AD3 3645, 4 p1afe. B2 Mm 74 qafe A3 aa p3fis AD3 7
AD4 3sf.. ") pralz 12C CLK ADE 43 D5 g 03 12 A Blas I3 pafre AR
ADS gal,0 o i [ °co AD5 1a] o qehis__ A5 Siac 2764 D5 17 _ADS
AD6 3300 P16l CI5" ADB 17 373 Jors L] P |18 ADE
7 A7 32log - o1 Purfe iy AD? 1glo o ael® A7 3|ns pr |19 ACT,
___ AB 25
N G o OF A8
A8 2tfpn0 B051 papjlo PO S 29 2a]ng
A8 224, pa. (L TZD A0 23,00
ALl 23505 P32z ANALL 230 a4y
5V A1) 24, 5 prafld o RA12 2] as
A2 28, raafid - 3 e
3 26fes el N [
ca T ot Y 22] 1a] 20
N 28eer pay Iz
NrsT ALE[ES ]
31 29
——1 EA PSEN i K4
.20 - prtsmammy
2,
1 @ ook af g .
: - Ty (g 2l 5 7Cbus
X =1 a7aamHz
\\ I . 5v 3
ci c2
= BRI
[[o:
3 16
3p 33p K1
Rs232 raa a8 W 5 g
1 ADD Zxnxie  Rxos 5 B0 A4 || tore
= Mrxia  Txoa b2 RLS 3 O { <P | serial port
TXD” Sirxie Txos|3-T50 4l o lg
mha
B nmp 5
K2
e 5V 232
otle o , iC5
ot 7805
ca Cs €6 cy ca co
47p 100n 47u 100n 100n 1000
3
o]
890112 -13
e W N— ) SRR S S— o 0
— [ -]

Fig. 3. Circuit diagrain of the PC interface card that holds the 8051 controller, EPROM with firmware, and the R5232 level convertor chip.

monochrome display, i used. As already
discussed, ECCTC channels 0 through 3
are Teletext pages of the form seen on the
TV screen. Chaniels 4 through 7 are ex-
tensions of the first 4 pages. Commands
such as » (display) and 11 (hard copy;
print} use the currently sclected channel
as the seurce of data. Page selection can
vnly be achieved for channels O through 3.

Tae controller transfers pages as
r.9ns ol 24 rows of 40 characters. The
cmtedded commands of Teletext are
removed, and the 7-bit code is extended to
8 bits to allow for direct representation of
graphics.
ELERTOR ELECTRONICS OCTOBER 1989

The choice of graphic characters te use
may pose a problem in that there is no
standard for Teletext graphics. The author
used an Okidata-80 as well as an Epson
MX-80F/T printer. Both of these have a
character set that includes all Teletext
shapes. Unfortunately, the codes are dif-
ferent for cach printer. The tBM clone
used was fitted with a Hercules type
monochrome display adapter. This has
very few praphic characters, so only an
approximation of Teletext shapes is
possible. To allow the use of two printers,
the contrel card has the option of two
translations of the Teletext page. Each wiil

result in a print-out that is an accurate
black-and-white copy on the appropriate
printer. The display has only 6 graphic
characters that are similar enough to use.
Since there are 64 Teletext graphics char-
acters, the host computer transiates the
graphics character into | of the 6 which is
mostappropriate. The resultantdisplayed
page is in fact better than ene would ex-
pect. Since the quality of this display is a
function of the host computer configura-
ton, users should be able to wrike their
own graphics translation routines {o
maximize the fidelity of the repre-
sentation. The commands that transfer
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text do so with ail colour information
removec. If the computer is capable of
colour, the hex transfer command must be
used to ensure that the decoder supplies
unaltered data for translation into a for-
mat suitable for the display used. An ac-
curate monochrome display is always
available from the decoder card. Pages
savéi_i to disk are in the printer format, and
can bé printed out at any time for an exact
COpY.

Users who have other printers will
need. to make modifications to permit a
true copy. Provided the printer is capable
of producing the Teletext graphics set, one
of the approaches will work. [f the
graphics of the printer are ROM-based,
the character codes supplied by the R5232
interface card must be translated into ap-
propriate printer codes. This will be a one-
to-one translation carried out with the aid
of a'look-up table which a number of PC
communications programs, such as Pro-
comin, have available. If the printer is a
type. with a RAM-based character set,
Such:ns the Epson FX-80 or compatible,
the best approach is to reprogram it to
emulate an Epson MX-80F/T.

Since the purpose of the present
decader is to permit examination of the
data without pre-conceptions, and allow
non>ASCII data to be read, two other
trangfer modes are available.

The first of these allows transfers of a
specified row in ASCIl with graphics
modified as with the full-page mode. The
other transfers a specified row in hexade-
cimal format as it appears in memory,
allowing the host PC to process a page of
unmbdilicd dala,

Fhese two options can be demon-
strated quickly by examining channel 4:

three lines will contain data; one has plain’

ASCHI text, one Hamming-modified num-
bers :reiating to the ASCII text, and the
third" contains plain hexadecimal data
containing status infirmation on the trans-
missjon, including time, date and chan-
nel. -

PC interface card

The RS232 interface and controller card
shown in Fig. 3 is based on the 8051 micro-
controller from intel. The 128 bytes of in-
ternal RAM are sufficient to hold ali
information for contrel and temporarily
program data. An external EPROM ad-
dressed by a latch Type 7415373 holds the
machine code that forms the control pro-
gram. The UART (universal asynchron-
ous receiver/transmitter) in the 3051
C()up_-l".ed to Newport Components” single
5V RS232 interface chip Type NM232CD
result in a simple, yet reliable, R5232 link.
The NM232CD has an on-board £15V
converter,

Practical use of the system

Havipg built the decoder and the inter-
face, you are in a position to get more out
of Teletext than from a standard televi-
-sion-based system. The ability to save
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Fig. 4. Some more sample print-outs of
Teletext pages downloaded with the pro-
posed system.

pages to disk and edit them creates the
ability to build up a database. All weather
charts, for instance, over a certain pericd
could be collected if meteorclogy is a
hobby.

The BBC transmits computer programs
via Teletext, and these are available with
the present system. Once pages can be
transferred to disk, it becomes possible to
save an entire magazine. One on disk, ac-
cess to pages is much faster than waiting
for the page to come up in the trans-

mission. This is particularly true if a sub-
page is requested. A sub-page can be spe-
cified by selecting the required page, and
setting the time-page option to the sub-
page number, i.e., timed page 0003 for
sub-page 3 to display this only.

For a first challenge of beating the
hiders of information, users may like to
consider the Televox page, currently on
page 777 of ITV on HTV and presumably
elsewhere. This is an interactive page
where a subscriber can contrel the display
of information via voice control on the
telephone. On firstentry to the service, the
user is given a timed page number to set
his Teletext to. Then information is sentas
a timed page transmission, immediat
followed by a blank screen on a non-timed
page. The effect is that if the timed page is
not set, the pages appear for only a frac-
tion of a second and can not, therefore, be

read. The odds of guessing the correct.

page are small, and as subscribers log on
and off it changes.

For further reading:

1. Broadeast Teletext Specification, Septem-
ber 1986. BBC, IBA, BREMA,

2. Lewvel-4 Enhanced UK Teletexi. RH. Vi-
vian, [BA UK.

3. Evhanced Computer-Controlled Teletext
Circuiit  5AA2243. DPhilips Components
Technical Publication 255.

4. World System Teletext Specification.

The seftware developed by the author
may be ordered through the Readers” Ser-
vices under order nemboer BSSTI30 A 5L
inch 308 Kiivie MS DOS tormaited Hoppy
disk is supplicd, containing:

* the control program for [BM PCs and
compatibles equipped with an R5232
port;

* the contents of EPROM ICs on the R5232
interface card. The code is provided in
the form of a file in Intel-hex format.

Details on ordering the package are given
on the Readers” Services page eisewhere
in this issue. We regret that no PCB art-
work has been designed for the present
project.

Note: the SAAB231, SAA5243 and the
13.875 MHz quartz crystai used for build-
ing this project should be available as
spare parts from authorized Philips Com-
ponents Service Centres.

WILMSLOW AUDIO LTD

IS MOVING

After 25 September 1989, the address
of Wilmslow Audio Ltd will be
Wellington Close
Parkgate Trading Estate
KNUTSFORD WA16 8DX
Telephone (0563) 50605
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