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S ADDRESS 0 A COMMAND A P

START condition ACKNOWLEDGE STOP condition

WosuynvesahFevune 2 M (COMPLEX COMMAND)

S ADDRESS O A COMMAND A DATA A P

ojuuaniseudeyasiniifinined (READS DECODER STATUS)

S ADDRESS 1 A STATUS 1 P
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bit
0 = TEXT / MIX MODE
1 = PON (PICTURE-ON)
2 = GOOD SIGNAL PRESENT I.E. TEXT/VIDEO IN SYNC
3 = READY TO RECEIVE COMMAND
4 = NOT USED (RESERVED)
5 = NOT USED (RESERVED)
6 = NOT USED (RESERVED)
7 = POR (POWER-ON RESET) RECEIVED
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1) avde 1 uM (USER)



COMMAND = 1 BYTE = 0 b6 b5 b4 b3

b2

b1

2 bits mode
2) ande 2 Mun  (SYSTEM)

BYTE - 1

6 bit function code

BYTE - 2

COMMAND = 1 b6 - b0

b7

b0

] v
wUINTHYBIANEY AunnTeRe Uil

b76543210 FUNCTION

OOXXXKKX USER COMMAND
01X RESERVED
1O0XKKXK SYSTEM COMMAND

1 1200XXK RESERVED
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J o
Anwoiz voanhdaf1$idell (USER COMMAND CODES)

b7 =0 b6 =0
b43210 b5 = 0 bS = 1
TV MODE TEXT MODE
00000 RED
00001 GREEN
00010 YELLOW
00011 PICTURE
00100 STATUS STATUS
00101 HOLD TOGGLE
00110 REVEAL
00111 TIME CANCEL TOGGLE
01000 INDEX
01001 MODE TOGGLE
01010 BROWSE
01011 REVEAL SET TOGGLE
01100 STORE
01101
01111 SUBCODE TOGGLE
10000 \ 1 1
10001 P 2 2
10010 R 3 3
10011 o) 4 4
10100 G 5 5
10101 R 6 6
10110 A 7 7




a~

b43210 b5 =0 b5 =1
TV MODE TEXT MODE

10111 M 8 8
11000 M 9 9
11001 E 10 0
11010 S 11 SIZE
11011 12 UP
11100 13 DOWN
11101 14 CYAN
11110 15 MIX
11111 / 16 TEXT




ANE9YD9 SYSTEM i Anwaizfiy

Sle

bl =1 b6 = 0 (for BYTE - 1)

BYTE - 1 COMMAND FUNCTION SOFTWARE PACKAGE
b543210 970 971 972
000000 DAC bar (black) N X X
000001 DAC bar (red) X X X
000010 DAC bar (green) e X X
000011 DAC bar (yellow) X X X
000100 DAC bar (blue) o X X
000101 DAC bar (magenta) X X X
000110 DAC bar (cyan) X X X
000111 DAC bar (white) X X X
001000 SET DISPLAY PROMPT X X X
001001 SELECT LIST X X X
001010 DISPLAY PROMPT X X X
001011 SET ’ Pr ’ PROMPT X X
001100 SET ’ Cn ’ PROMRT X X
001101 SET ’ Ci ’ PROMRT X X
010000 FORCE OSD SYNC. X X

X = INDICATES THAT FUNCTION IS AVAILABLE



AY Mode Commands

1. <PICTURE>

begin
SET display mode to PICTURE
ABORT any running DIGIT ENTRY sequences
SET REVEAL to OFF ’
SET CANCEL to OFF
if in FASTEXT mode then
SET HOLD to OFF
if TEXT display is LARGE BOTTOM then
SET to LARGE TOP
INITIALIZE 6 second on-screen timeout
if PACKET 8/30 PROMPT LINK enabled and 8/30 received then
DISPLAY 8/30 PROGRAMME IDENT STRING in row 24
DISPLAY PROGRAMME NUMBER boxed in header row
end

2. <STATUS>

begin
INITIALIZE 6 second on-screen timeout
if PACKET 8/30 PROMPT LINK enabled and 8/30 received then
DISPLAY 8/30 PROGRAMME IDENT STRING in row 24
DISPLAY PROGRAMME NUMBER boxed in header row
DISPLAY TIME boxed in header row
end

3. <TIME>

begin
INITIALIZE 6 second on-screen timeout
DISPLAY TIME boxed in header row

end



4. <PROGRAMME> (0 - 15/1 - 16)

The interpretation of the programme number as sent by the controlling system
is dependant on the mode (UK or GERMAN MIBUS) currently selected. Note that
at power-up CTV97xS will default internally to PICTURE mode and either
programme 0 for GERMAN mode or programme 1 for UK mode. If the decoder is
therefore fitted to equipment that can power-up on different numbers, it is
the responsibility of the controlling system to send a <PROGRAMME> command
first so that the internal number maintained by the software is initialised
so that all on-screen information is displayed correctly.

When appllcable thls command w111 "also set the LIST number as used to
determine which LIST of preferred page numbers to use,.

begin
if FASTEXT mode then
PROCESS 8/30 and request INITIAL PAGE
else { in LIST mode )} begin
if NVRAM PRESENT LINK enabled then
READ LIST from NVRAM for CURRENT PROGRAMME
else ( no NVRAM }
SET LIST PAGES 100, 101, 102, 103
endif
if 8K PAGE MEMORY LINK enabled then
REQUEST all 4 pages in different chapters
else ( only 1 page memory )
REQUEST RED PAGE
endif
endif
INITIALIZE 6 second on-screen timeout
if PROGRAMME PROMPT LINK enabled then
DISPLAY PROGRAMME NUMBER boxed in header row
if PACKET 8/30 PROMPT LINK enabled and 8/30 received then
DISPLAY 8/30 PROGRAMME IDENT STRING in row 24
end



TEXT Mode Commands

1. <TEXT>

begin
if in TEXT mode then
SET HOLD to OFF
if display mode is TEXT and LARGE BOTTOM then
SET to LARGE TOP
SET display mode to TEXT
ABORT any running DIGIT ENTRY sequences
SET CANCEL to OFF
end

2. <MIX>

The function of the MIX command is essentially the same as the TEXT command
except that the resultant display is mixed PICTURE and TEXT.

begin
if in TEXT mode then
SET HOLD to OFF
if display mode is MIX and LARGE BOTTOM then
SET to LARGE TOP
SET display mode to MIX
ABORT any running DIGIT ENTRY sequences
SET CARCEL to OFF
end

3. <STATUS>

begin
if display size is L&RGE BOTTOM then
SET to LARGE TOP
INITIALIZE 6 second on-screen timeout
if display is MIX or CANCEL mode
DISPLAY boxed header row
end



4, <MODE TOGGLE>

The function of this command is to toggle the TEXT mode between LIST and
FASTEXT modes of operation. The mode that is entered at power-up is
determined by an external option link (see Chapter 2).

begin
SET display to NORMAL size
N SET REVEAL to OFF
SET CANCEL to OFF
if TEXT mode is FASTEXT then
SET TEXT mode to LIST
1f NVRAM PRESENT LINK enabled then
READ LIST from NVRAM for CURRENT PROGRAMME
“if 8K PAGE MEMORY LINK enabled then
REQUEST all 4 pages in different chapters
DISPLAY RED chapter
else . only 1l page memory )
REQUEST only RED PAGE
endif
else { no NVRAM )
if PACKET 8/30 received then
REQUEST 8/30 INITIAL PAGE for whole list
else
REQUEST PAGE 100 for whole list
endif
endif
else { already in LIST mode )
SET TEXT mode to FASTEXT
SET HOLD to OFF for all available chapters
DISPLAY PACKET 24 related to displayed page
PROCESS LINKS in PACKET 27 and store internally
endif
end



5. <RED>

begin
SET display to NORMAL size
SET REVEAL to OFF
SET CANCEL to OFF
if TEXT mode is LIST then
SET CURRENT CHAPTER to RED
SET highlight on RED position in status row
else ( in FASTEXT mode )
SET HOLD on CURRENT CHAPTER to OFF
REQUEST PAGE given by PACKET 27 link
DISPLAY PACKET 24 in status row
PROCESS LINKS in PACKET 27 and store internally
endif
end

6. <GREEN>|<YELLOW>|CYAN>

begin
SET display to NORMAL size
SET REVEAL to OFF
SET CANCEL to OFF
if TEXT mode is LIST then
SET CURRENT CHAPTER to appropriate colour
SET highlight on associated position in status row
else { in FASTEXT mode )
SET HOLD on CURRENT CHAPTER to OFF
if transmission is 'TRUE FASTEXT' then
if hnrdware link USE LCB LINK enabled then
if LCB bit for' this colour is VALID
. REQUEST PAGE given by PACKET 27 link
' DISPLAY PACKET 24 in status row
PROCESS LINKS in PACKET 27 and store internally
else
DO NOTHING { link not valid }
endif
else
REQUEST PAGE given by PACKET 27 link
DISPLAY PACKET 24 in status row
PROCESS LINKS in PACKET 27 &nd store internally
endif
else | not genuine FASTEXT )
DEFAULT to n-1, n+l, n+2 mode
endif
endif
end



7. <INDEX>

The INDEX command basically performs the function of a TEXT RESET command in
FASTEXT and LIST modes to take the decoder 'back one step’ in the hierarchy
of operation. In FASTEXT mode it requests the index pertaining to the
current page, whilst in LIST mode it refreshes (re-reads) the list from
NVMemory, if ficted.

begin
SET display to NORMAL size
SET REVEAL to OFF
SET CANCEL to OFF
if TEXT mode is LIST then
SET HOLD on all available chapters to OFF
if NVRAM PRESENT LINK enabled then
READ LIST from NVRAM for CURRENT PROGRAMME
if 8K PAGE MEMORY LINK enabled then
REQUEST all & pages in different chapters
DISPLAY RED chapter
else { only 1 page memory )
REQUEST only RED PAGE
endif
else ( no NVRAM )
if PACKET 8/30 received then
REQUEST 8/30 INITIAL PAGE for wvhole list
else
REQUEST PAGE 100 for whole list
endif
endif
else [ in FASTEXT mode )
SET HOLD on CURRENT CHAPTER to OFF
if INDEX LINK in PACKET 27 valid then
REQUEST INDEX PAGE in CURRENT CHAPTER
DISPLAY PACKET 24 for CURRENT CHAPTER
PROCESS PACKET 27 and store links internally
else [ INDEX link not present/valid )
if PACKET 8/30 received with valid INITIAL PAGE
SET CURRENT PAGE to INITIAL PAGE
else | no INDEX or INITIAL PAGE )
DEFAULT CURRERT PAGE TO 100
endif
REQUEST CURRENT PAGE in CURRENT CHAPTER
DISPLAY PACKET 24 for CURRENRT CHAPTER
PROCESS PACKET 27 and store links internally
end1f
endif
end



8. <STORE LIST>

This command must be received continuously uninterrupted for a minimum period
of 1 second before the actual store operation is executed. This is to avoid
accidental overwriting of NVRam contents by inadvertent burton pushing. 4s
mentioned before, the controlling system sending the commands to CTVI7xS may
opt to remove this level of protection. 1f a power-down imminent input is
supplied during this period, the execution is aborted and the one second
timer re-started. After the store operation, further STORE LIST comnands are
only accepted as wvalid after a non-store command has been successfully
received in the interim. It should be noted that whilst subcodes are
accepted and maintained in volatile memory in LIST mode, they are not stored
due to memory space requirements.

9. <DIGIT ENTRY> (0-9)

Digit commands may be received in a number of modes and must be valid for the
type of digit and its associated position in a sequence. When an out of
range digit is entered, the only action taken by the software will be to
restart the appropriate timeout. Upon reception of the first digit in a new
sequence, the appropriate area of the display (see Chapter 6) will be cleared
and digits will be displayed as entered from left to right, Each new valid
digit will be added to an internal buffer and final execution of the commands
below will only be initiated when the buffer is full to the appropriate
level. If the input sequence is incomplete and times out, the previous digit
display will be restored and no action will tzke place.

9.1, Page Entry (3 Dipits)

begin ( on first digit received )
if display size is LARGE BOTTOM then
SET to LARGE TOP
WAIT for complete valid digit sequence or abort
SET REVEAL to OFF
SET CANCEL to OFF
SET HOLD to OFF on CURRERT CHAPTER
SET SUBCODE on CURRENT CHAPTER to DON'T CARE
REQUEST PAGE entered
end



10, <UP>|<DOWN>

These two commands are simply another way of making a page request using only
one command. They will either respectively increment or decrement the digics
displayed at the current digit entry point. Operation is confined to the
current magazine only and wraparound will occur at the limits i.e. if current
number is 199 and <UP> is received, the request made is 100. Similarly
<DOWN> from 200 is 299. Command action is then identical to page entry
digits as outlined above. If this command is received constantly, it repeats
at approximately one second intervals.

11. <SUBCODE>

begin
if already in SUBCODE mode
SET CURRENT SUBCODE to DON'T CARE
DISPLAY SUBCODE entry prompt
INITIALIZE 1 second subcode display timer
else
if CURRENT CHAPTER has valid SUBCODE then
DISPLAY CURRENT SUBCODE VALUE
else
DISPLAY SUBCODE ENTRY prompt in header
endif
INITIALIZE 6 second entry timeout
SET MODE to SUBCODE
SET CANCEL to OFF
SET HOLD to OFF
if display size is LARGE BOTTOM then
SET to LARGE TOP
endif )
end



12. <HOLD>

begin
if HOLD is ON then

SET HOLD to OFF on CURRENT CHAPTER

if display size is LARGE BOTTOM then
SET to LARGE TOP

else
SET CANCEL to OFF
SET HOLD to ON
DISPLAY HOLD STATUS symbol in header row

endif
end
<REVEAL> .

This command is a tined reveal which, when received will displey any hidden
characters on the display for a period of 6 seconds after which the reveal is
removed.

14, <REVEAL SET>

This command has a toggle action which either sets or clears the reveal
status of the current chapter. It is also cleared by various other commands
as described above, principally those involving new page requests,

.15. <SIZE>

begin
case display size of
NORMAL :  SET LARGE TOP
LARGE TOP ¢ SET LARGE BOTTOM
LARGE BOTTOM : SET NORMAL
esac

end



16. <SFALL>

begin
SET display size to NORMAL
end

17. <TOP>

begin
SET display size to LARGE TOP
end

18. <BOTTOM>

begin
SET display size to LARGE BOTTOM
end

19, <TOP/BOTTOM>

begin
case display size of
LARGE TOP : SET LARGE BOTTOM
LARGE BOTTOM : SET LARGE TOP
esac
end

20. <CANCEI>

begin

SET CANCEL to ON

if display size is LARGE BOTTOM then

SET LARGE TOP

SET HOLD to OFF

SET REVEAL to OFF

DISPLAY picture with CANCEL STATUS
end



21. <BROWSE>

The BROWSE command has been referred to prev1ously as a single command to
make a random page request. Whilst this Is true, the actual operation is
quite lengthy and complicated. However, the follow1ng small piece of
pseudo-code should suffice to describe the observed effect. Note that BROWSE
only operates in LIST mode.

begin
SET HOLD to OFF
SET CANCEL to OFF
SET REVEAL to OFF
SET display size to NORMAL
INITIALIZE 6 second timer
repeat
REQUEST the page that is current header+4
WAIT for 1 second
until page received or timer finished
if timer finished then request INITIAL PAGE
end

System Commands

The following commands detailed in Chapter 3 are shown here with more
information regarding their interpretation.

1., <SET DISPLAY PROMPT>

begin
CLEAR out the status row
MARK PACKET 8/30 as unusable
UNBOX header row
UNBOX status row

end



2. <SELECT LIST>

begin
CLEAR unheld cﬁapters
MARK PACKET 8/30 as unusable
UNBOX header row
UNBOX status row
if NVRAM fitted then read page numbers from NVRAM
INITIALIZE page requests in all chapters
end



Description of Screen Displays

1. Introduction

This chapter describes in words and pictures the various kind of screen
display that CTV97xS can generate. The bulk of these will naturally occur

only in one of the text modes. However, use is made of the SAA5243 as a
general purpose screen-display device in order to portray other information
on the screen mixed with normal wvideo. This type of information is

essentially status-origptafed and is therefore not required to be displayed
permanently on-screen but to time-out after a pre-determined period. CTV37xS
utilizes a timeout period of 5 seconds,

2. General Text Format

The format of the display generasted by the SAA5243 (for further information
see ref. 18) is 25 rows of 40 characters each in single height mode. The
rows are numbered from O to 24 with row O being the topmost one. 1In general,
the information displayed in rows O to 23 is essentially transmitted
information received off-air with no interference of the data by the
microcontroller. The entire contents of row 24 and the first 7 characters in
row 0 together with other parts of row O are, however, explicitly ‘written’
to the screen under software control, the format being dependent on the
current mode of the decoder. Row 24 is used to display status information
whilst in TEXT mode.

3. TV Mode Displavs

3.1. Types of On-Screen Information

CTV97xS can provide four different types of on-screen information mixed with
normal video in ordinary TV mode, depending on the command currently being
executed, These are the programme number/general on-screen prompt, the
programme ident string, the analogue bars, and the time.



3.1.1, Programme Number

The programme number appears as a 1 or 2 digit single height white number
boxed on a black background in the top left hand corner of the screen. 1In
terms of actual characters displayed, the programme number occupies the first
7 characters of row O and is made up as follows:

<START BOX><START BOX><SPACE><SPACE><DIGIT><SPACE>END BOX>

for 1 digit programme numbers 0/1 - 9 and

<START BOX><START BOX><SPACE><SPACE><DIGIT><DIGIT><END BOX>

for programme numbers 10 - 15/16

3.1.2. General On-Screen Prompt

The general on-screen prompt appears as a 1 or 2 digit single height white
number preceded by 1 or 2 other characters all boxed on a black background in
the top left hand corner of the screen. In terms of actual characters
displayed, the whole prompt string occupies the first 7 characters of row 0O
and is made up as follows:

<START BOX><START BOX><CHAR1><CHAR2><CHAR3><SPACE><END BOX>

where CHAR1, CHAR2, CHAR3, and CHAR4 can be any character depending upon the
version of software used, and the system command available (see Chapter 3).

3.1.3., Programme JIdent String

This is a string of 20 characters transmitted over air. in extension packet
8/30. The intended use is for the broadcasters to show which programme is
being watched and any other status information they wish.

The software, however has sbsolutely no way of knowing what the contents of
this string are, so it simply copies the data from the receiving buffer to
the screen. The string appears in row 24 and is boxed ofi a black background.
Obviously the string can only be sensibly displayed if the decoder has
received an extension packet 8/30. CTV97xS will therefore only dicplay it if
a packet 8/30 has been received within 2 seconds of the command initiating
its display (see below). Display of the programme ident string can also be



3.2.1. Programme Change Command

Fiesure 1. On-Screen Programme Number

XX

PICTURE

Programme ident

3.2.2. Picture Command (TV Mode)

Figpure 2, Display After A TV Command

XX

PICTURE

Programme ident

ROW

.23
24

ROW

..23
24



iphibited or enabled by an external link connected to the microcontroller
(see Chapter 2).

3.1.4. Analogue Bars

CTV97xS provides a feature whereby on-screen colour bars can be displayed to
provide visual feedback of an analogue value. This feature is controlled
totally by the driving system, CTV97xS$ only displays the information which is
cent. The feature can be used to show for example tuning action, or levels
of control analogues such as contrast or brightness etc.

The analogue bar occupies some 70-80% of the screen width and is the same
height as a row of single-height Teletext characters. The bar is actually
constructed using the 25th row of CCT. It will appear on the screen (in
PICTURE mode only) upon reception of the appropriate command and will timeout
after six seconds. The format is that of a solid horizontal bar of colour
with a thin black marker superimposed at one position along its length to
indicate a value in the range 0-63 1i.e. 6 bits. The value as portrayed must
be transmitted to CTV97xS as part of the DAC bar command. There are seven
different colours available for display and it is also possible to display a
black bar, though in this case the value will be ignored as no marker can be
displayed. 5

NOTE: this feature is only available when CTV97xS is driven via 1%C since a
multi-byte command is necessary.

3.1.5. Time

The time information is already present in row 0 of the transmitted data. In
order to display it on-screen in a black box at the top right hand corner of
the display, the software simply writes the appropriate START BOX and END BOX
characters into row O.

3 2. Commznds Resulting In On-Screen Displays

There zre bacically three user command categories which resulc in on-screen
displays in normal TV or PICTURE mode. These are described Lelow to sthow the
resultant screen display.



3.2.3. Status

Fipure 3. Display After A STATUS Command

ROW
XX TIME 0
1..
PICTURE
.23
Programme ident 24

Note that the format of the time display is under the control of the
broadcasters and may vary from one programme to another.

4, Text Mode Displays

As described in the last chapter, CTV97xS text operates in either one of two
mwodes, FASTEXT or LIST. The DISPLAY CANCEL mode can be considered as a
submode of either of these. Except when in DISPLAY CANCEL or under
exceptional circumstances as detailed below, the extra status row (row 24)
will always be displayed in TEXT mode.

The following diagrams all show page prompts as "Pxxx” and subcode prompts as
"Sxxxx". This is only true when U.K. operation is selected.

WVhen the decoder is configured for EUROPEAN operation via the external link
option (see Chapter 2) the "P" page prompts become "S" and the "S" subcode
prompts become "Z". This is true for all operating modes.



The HOLD string < XXX is constructed as follows:
<START BOX><START BOX><ALPHA GRN><H><0><1><D>

if the decoder is set for U.K. operation or

<START BOX><START BOX><ALPHA GRN><H><AS<I><T>

i.e. either the word "HOLD" or "HALT" appears in the top left hand corner of
the display.

6.4.2. 1.IST Mode

6.4.2.1. List Mode Status Line

In LIST mode, all four page acquisition circuits are under the direct control
of the user as outlipned in the previous chapter. The status row (row 24) in
this mode is used to permanently display the current status of each of these
four circuits,. Row 24 1is generated entirely under software control and
consists principally of the four page numbers presently requested in each
acquisition circuit. In order to make the CTV97xS decoder as easy to operate
as possible at the user interface level, the page numbers are shown in.the
same colour order as is used for the FASTEXT mode. i.e. RED, GREEN, YELLOW
and CYAN. The number of the page/acquisition circuit that is currently being
displayed 1is indicated in the status row as a black number on an
appropriately coloured background, with the other page numbers displayed as
coloured numbers on a black background. A page that has been requested but
not yet recelved is portrayed with its associated number flashing in the

appropriate place in the status row,



6.4.2.2. Standsard Display

Firure 7. Display In LIST Mode

ROW
Py 0]

..23
LIST MODE STATUS LINE 24

The page number prompt < Pxxx > is constructed as follows:
<START BOX><START BOX><P><DIGIT><DIGIT><DIGIT><SPACE>

The same page number as < Pxxx > will also appear in one position in the
status row as described above.

6.4.2.3. Subcode Entry

Figure 8. Display For SUBCODE Entry In LIST

ROW
Sk . 0

1.

..23
LIST MODE STATUS LINE 24

The subcode prompt < Sxux»> is constructed as follows:
<START BOX><START BOM><T><DIGIT><D1GI1T><D1GIT>~DIGIT>

1f the page currently displayed already has .an associated subcode éntered by



the user, then this will appear in the prompt string e.g. S1234. If on the
other hand there is no currently selected subcode, the prompt string will
show S***x reflecting that the subcode digits are currently set to "don't
care" -

Once the currently selected page has an associated subcode, then this is
flagged in the status row by a "+" symbol &sppended to the end of the page
nunber after input of a valid digit sequence. This is true for all four LIST
pages - they can all be assigned individual subcodes, but the subcodes are
not retained in non-volatile memory after a STORE LIST command.

6.4.2.4, HOID

Fipure 9. Display For HFEID Page In LIST

ROW

..23
LIST MODE STATUS LINE 24

The HOLD string < XXXX> is constructed as follows:
<START BOX><START BOX><ALPHA GRN><H><0><1><D>

if the decoder is set for U.K. operation or

<START BOX><START BOX><ALPHA CGRN><H><AS<I><T>

i.e. either the word "HOLD" or "HALT" appears in the top left hand corner of
the display.

Any or all of the pages in the list can be independently held.



6.4.2.5. Format of the LIST Mode Status line

The forty characters in row 24 are comprised as follows:

Column

<00> .... <START BOX>

<01> .... <START BOX>

<02> .... <>

<03> .... <FLASH> / <STEADY>

<04> .... <ALPHA RED>

<05> .... <NEW BACKGROUND> / <SPACE>
<06> .... <ALPHA BLACK> / <SPACE>
<07> .... <DIGIT>

<08> .... <DIGIT>

<09> .... <DIGIT>

<10> .... <TIME CODE PROMPT> / <SPACE>
<11> .... <ALPHA GREEN>

<12> .... <BLACK BACKGROUND>

<13> ,... <FLASH> / <STEADY>

<l4> .... <NEW BACKGROUND> / <SPACE>
<15> .... <ALPHA BLACK> / <SPACE>
<16> .... <DIGIT>

<17> .... <DIGIT>

<18> .... <DIGIT>

<19> .... <TIME CODE PROMPT> / <SPACE>
<20> .... <ALPHA YELLOW>
 <21> .... <BLACK BACKGROUND>

<22> .... <FLASH> / <STEADY>

<23> .... <NEW BACKGROUND> / <SPACE>
<24> .... <ALPHA BLACK> / <SPACE>
<25> .... <DIGIT>

<26> .... <DIGIT>

<27> .... <DIGIT>

<28> .... <TIME CODE PROMPT> / <SPACE>
<29> .... <ALPHA CYAN>

<30> .... <BLACK BACKGROUND>

<31> .... <FLASH> / <STEADY>

<32> .... <NEW BACKGROUND> / <SPACE>
<33> .... <ALPHA BLACK> / <SPACE>
<34> .... <DIGIT>

<35> .... <DIGIT>

<36> .... <DIGIT>

<37> .... <TIME CODE PROMPT> / <SPACE>
<38> .... <SPACE>

<39> ,... <BLACK BACKGROUND>



6.4.3,

Displays Common to FASTEXT and LIST Modes

6.4.3.1. Displav Cancel Mode: FOUND/UPDATE

Figure 10. Display When In CANCFL

ROW
Pxxx

Picture

The page number prompt < Pxxx > is constructed as follows:

<START BOX><START BOX><P><DIGIT><DIGIT><DICIT><SPACE>

6.4.3.2, Page Digit Entry in Display Cancel Mode

Figure 11, Display When Page Enrrvy Made In CANCEL

ROW
Pxxx Header row 0
1..
Picture
.23
Status row 24

The page number prompt < PxxxX > is constructed as follows:

<START BOX><START BOX><P><DIGIT><DIGIT><DICIT><SPACE>



During a digit entry timeout period the header and status rows are displayed
if the decoder is operating in LIST mode. 1f, however FASTEXT mode is
active, then only the header row is displayed. All displays will timeout

after 5 seconds.

6.4.3.3. Double Height-Top

Figure 12. Display Format For Double Height Top

Header row

Picture

Status row

ROW
1

.Yl

24

6.4.3.4. Double Height-Bottom

Figure 13, Display Format For Double Beight Bottom
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Status row

ROW
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24



CHAPTER 7., Testing

7.1, Automated Test and Set-Up

In these days of highly automated mass production and testing, it is most
desirable to have a system designed with facilities incorporated that assist
such processes to be performed speedily, economically, and adequately.
Television manufacturing itself is especially relevant to these requirements.

The I2C bus system lends itself admirably to exploitation along these lines.
When testing boards containing microcontrollers with on- chip 12C hardware,
a testing system can simply hold the processor reset line and take control of
the bus, enabling it to access any slave device connected to it,
Alternatively, extra software can be incorporated into the target
microcontroller itself that ecan further -enhance testing and set-up
facilities. To this end, the CTV97xS concept was designed with provision to
connect an external controller onto the I?’C lines that can take control of
the bus at power-up by a pre-defined bus protocol. Whilst at the simplest
level this merely relinquishes bus control, it is hoped that in future
releases of CTV97xS there will be additional functions built in to the
software to perform specific internal testing, the execution and results of
which can be controlled by the external processor.

Note that the external device can be any system capable of working with 1%c,

"not necessarily a microcontroller with on-chip 12C hardware. In fact, an
ideal device in this particular context is the widely available PC (Personal
Computer) which provides an elegant and cost- effective solution,

7.2. Detection of an Externmal Controller

At power-up only (not STANDBY to on), the CTV97xS software will interrogate
the I12C bus to test for the presence of another 1?C device (which is in slave
receiver mode) which has the reserved dress of 62 hex (98 decimal). It does
this by attempting to write a specific string of data bytes to this reserved
address. In the current version of the software the precise string is as

follows:



1. start condition + test-processor address (62H)

2. wversion number (02H)
3. (spare byte) (xx)
4. (spare byte) (xx)

5. - stop condition

The spare bytes are present for internal reasons only and in this context are
totally unimportant. Test-mode will be entered if this transmission gucceeds
(the bytes are acknowledged). The CIV97xS processor will surmise that the
receiving device is indeed an intelligent master, will cease normal operation
and leave the I2C bus free. Any slave devices (CCT, NVMemory, plus any other.
e.g. tuning system) may now be accessed directly by the factory test
processor. This will allow functional testing plus for example programming
of default favourite LIST pages etc. to be performed in software very
quickly. Test mode may be left by switching off the mains supply, and
restoring it after removing the test processor or disabling its address
recognition.
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MIBUS Command Repetition
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3. wuaunm3e 1¥13tid  (ENCODER)
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[]
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aan%ﬁﬁaodﬁunﬁdunﬁuLuﬁuusﬁaﬂU1uﬁnumzagnsnaﬁnnﬁau Parallel/

Series Converter

1 [ 4
dygradeuadsangiivn 8-IC 7001  uwazvq 7-IC 7001  udvmsilte

<\l . - /PERe v ¥
TugLraniiuInIvonsanIudvedeeddatateediniliu (36 KHz) veilifie

]
«f @

Yt nfinnNLAY L IR0 ONE 9 UvD LU L D foudnIlugy 7

— 9ni3ududssdaun (Start Portion) a:iflu Logic "1"
tdue A¥aviun1339ATEndng IR Transmitter uar IR Receiver

- d2ulanduny (Control Bit) st Udvus sy Logic S

1} 1 o [ ]
nilefide 1Hetsnadlndnouunnny o Inllunees  Z-Y uwa: X-Y iRoudag

)
» [ 3 ¥, o

Qunﬂgnnﬂinﬁngaﬁﬁoagdtﬁuéoaﬁﬁmuﬁnﬁsﬂﬁﬂﬁﬁaﬁﬁnu DN L TULBAUUA
twved 11 nJentin 8 vesintating UsznoudludIniniloudu tdundia 111
- Toun151% System Bit (5 Bits) &nnsnideniafe 32 sy
Liuszuuﬁﬂoqmao Television, VCR ua: AUDIO iudu
-~ %agaﬁﬁéo 6 On AT 64 ande Tuns@FTeuuAun (Single

-y

1]
System) #3Tnunstnvifiulazdralinninfiinns i doniTTunnotnennas v



7-7

2 w93 IC7001 deeyfiv HIGH uasildiuaelinnnssening Z-Y wunin
7zUUﬂduqummz5azﬂﬁoﬂuaéﬂuﬁnﬁw Single Mode (SSM) #hw1 2-ic
7001 1u " Low " fiuarnawitu Combination System Mode(CSM)
Qunsits Sufludaz avdefioeils uuanie (System Command)

dunnvn 19 - IC7001 (TP-TEST PIN) ﬂqwﬂszﬁoﬁﬂ%ﬁﬁn%uiunﬁs
nﬂaau.tﬁaﬁugnﬁaa@ﬁuﬁuﬁazwﬁQﬁuUnﬁnﬁuﬁnéﬂquﬁ finvn 19 - IC7001
syludnurgadunm v wundnfionuaas Lifaanudusaneuiuie 9 uarAou
TnsadaaraniiiulunredndedunsonadouiileTinetnesaait 599101599
W3A Wity MASTER RESET GENERATOR 93V 5 a:%oﬂﬁ%oszunnqﬂvzsn
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4. piAdILeN

Aadesentstnoufiy TS 7002 uar TS 7003 %oﬂﬁnﬁsmUﬁuﬁmmﬂm
Yoya’annwn 7IC 7001 nszudivanmeatanieedves TS 7003 “lwanqu
1aloadunsniSa D003  uwa: D6004 aﬁnjﬂﬁ'7 uanoﬁeﬁmmﬂmsﬁaﬁéo
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nsaiifed

1) asdinaudIdunsnisa (INFRA-RED DETECTION)

2) nT3uifuounanuiiuny (NARROWBAND RECEPTION)

3) nﬂsMUﬁuuuutﬁanﬂdﬁué (SELECTIVE AMPLIFICATION)

4) deasguﬁquazﬁeaiu%uuﬁqzﬂﬁmmﬁm (PULSE SHAPING)

1) n1sAinaudsdunsniSa (Infra-Red Detection)
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LﬂuquUﬂLﬂﬂﬁmmﬂmauW5ﬁL7ﬂuaznaULUauuuu1ntﬁuﬁmmﬁmswﬁ1wﬁﬁ
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W3115a 15und1 Mialaten (Photo Diode) finszannvosudvagdoniin



7-8
' ' H 1
tRediunouudefinnisnues  1fwld  (Visible Light) $esnndn 800
Ca Vi ' P ‘o o ' o o 4
uNTuflipedinoouas Tavitanegratedoli audii Asdveyvrantininials

-f [ 4

o
Teadwawigesdudn Avudnolusy 8

FILTER

METAL SHIELD

—
. T e c—

FOTO DICOE

o -
ot

LENS

e
| =
.
0

2) n1s5uifunuaatuduay (Narrow Band Reception) '

1aun19d82935 L-C  iilusunsuiiunaeaInia 6001 Fa1fungas
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3) nasvvavuuuidenalud (Selective Amplification)

)
L

Lﬁanﬁﬁﬂﬂéusun1uﬁaﬂdwuéﬂu1ugLaﬁuﬂﬁﬁauaeuganuﬂiﬂ SRDL LY
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4) aquguﬁqua:qqasﬂ%uuﬁagﬂﬁmmﬂm (Pulse Shaping)
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1aauﬁ{%ﬁaéﬂunﬂﬂﬂﬁu77uwuazﬂ%ﬂﬁﬂﬂ§uqﬁaﬂ%Lﬁu"1a%ﬁa"Lﬁaﬂﬁ
dnvuarnzhn¥adenisiTou I12c wievrtIvuiiu 11c Fedonnann Inter
IC damunatidvuiiu 12c ¥y I2 C BUS 5uﬁaxﬂunﬁ$ﬁaﬁa (BUS)
wpuviler Sufisunnagon dmiudedenaTrnineted 2 qaw?auwnniw&ﬂu
lidysrnoundudeya (DATA) uar &ggrownfinn (Clock) 1fuuuy sSpA
(Serial Data) war SCL (Serial Clock) wuiuauinnissudedeya
uazﬁmmﬁmuﬁﬂnﬂﬂuﬁaaztﬁuuunaqnsuuaza:uﬁo1ﬁuﬂuazLﬁu
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(Display) yhwtindindnu Susiad uminuaanuan (Memory) 8193t vhuiling

o
LHunedlSuuas dad

sDA
/SCL
GATE LCo
. ARRAY ORIVER
MICROCOMPUTER iZc MICROCOMPUTER
A BUS 8
ADC STATIC RAM
OR EEPROM
J
51un 1
-

uenana L Judrfunarfadoudn 12¢ Gedoidudioul (Master) uie

fiaan ( Slave ) “lafaudaziTududsdeyatuliduas iinhi finfyyraunfinn

[
dwmivfudedoyadotiututleTaciiudaiasd (Address) » 1Hufagnedidue

| 4
WledonuaUstnovitudeyantes oyluid

Yy o W

L] 1
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o
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ns5u38n19Aeldndnnsdouuuusud (AND w3e WIRED AND) #etdn
fivtednneg #a1d91fudd (12C BUS)nn33an1s (Arbitation) azRanTan
nduvesdoya (SDA line)ﬂunsaﬁﬁﬁauﬁ ( Master ) wannI1 2 @1
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A dudiguw " 0 " AndInsdudn (Low Level) wuﬂUﬂdﬁuiﬁﬂummzﬁu
1ilnnsdedeyaluid
2 Fouazarumunu@iFin 12 c BUS

1 1] t 4
Aaull (Master) wuindiy  Medfdedeonat TuAundaiygrnunfinndoud

13 o o
t?uﬁuua:ﬁuqﬂﬂunﬁs%unganﬁsﬁe ﬁduﬁtﬂuﬂﬁﬁo%uuazﬁoiaya'
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A2an (Slave) wuufls ledfignnhmunifiot (Addressed) Inudiauild

o
fiagnnmiafeivuazdedoya
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Alulivanug A7 (Multi- Master) wunuda faudimany o @2fisau

VEUE L Auanu
[ 4

N159AD15¥39N15193, n15ARdUTY  (Arbitration) wwaufle 3%

1) 1
< =~ ' [ 4 -

[
n1sfias Wuuledni defifausivany « #2930d42ufuLSud i ran 1 duafu
» 1
wflifvsfuddatfvauindiy, fidguisadiaidtavdoyaiiiinnsienana
e .: 4 -
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|: a v . (LN
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Wﬁ%u%ayat%uu%auuﬁdiﬂu%agaﬁéonﬁuWUﬂﬁﬁqﬁoﬁmuﬁn 1 da(Bit) 3o
o719t fwunn 8 da [=11u (Byte)] %uuﬁazanﬁq:maonws%u—éa.

3.n15nAelld (Bus Connection)

%QLﬁu SDA ua: SCL nsdereiudedeyauvy 2 firnag aﬁu%oﬁao
A0 TUT I IMUINTAY WuANAUNY Rp (Pull-Up-Resistor) (el
sefudacdu "1 A gyu 2 (Hetiadnafie 2 1Buasissfufind iy "1

i 4 (]
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pull-up R R
resistors

SDA (Serial Data Line)

SCL (Serial Clock Line)
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SAAS5231 '

|

TELETEXT VIDEO PROCESSOR

GENERAL DESCRIPTION

The SAAS231 is a bipolar integrated circuit intended as a successor to the SAAS030. It extracts Tele-
text Data from the video signal, regenerates Teletext Clock and synchronizes the text display to the
television syncs, The integrated circuit is intended to work in conjunction with CCT (Computer
Controlled Teletext}, EUROM or other compatible devices.

Features . \

e Adaptive data slicer ’ \

o Data clock regenerator ) i

® Adaptive sync separator, horizontal phase detector and 6 MHz VCO forming display phage
locked loop (PLL)

QUICK REFERENCE DATA

Supply voltaye (pin 16) Vee typ. 12 VvV
Supply current (pin 16) lee typ. 70 mA
Video input amplitude (pin 27) {peak-to-peak value) :
pin 2 LOW V27-‘I3(p-p) typ. 1V
pin 2 HIGH V27-13(p-p) typ. 25 Vv
Storage temperature range Tsig ~20to+ 125 ©C
Operating ambient temperature range Tamb Oto+70 °C

PACKAGE DUTLINSZ
2B tead dual in-line; plastic {SOT117).
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Teletext video processor

PiNNING
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store NE E
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nore reve level E
osternal Cala nput E
e Lming E

store phae E

v [

crystal E

clock hiter E

wount [13]

dock ovtout {TTC) (14

SAaE23Y

teal computite spnc input {TCS)
28 or —
j Kon gOm;0site 3yne input (SCS)
77’ COMput.tr viBet nput

261

2€]1 black tevel

E sy COMPULTE 1YNE Dutpul
tvCs)

E puhe timing capecor

23| pulse Liming tesisior

E wndusstie input pulir (FI_./CTBI
E filter t

20| oscillator input

16 | folter 2

E wxcillatar ouipul
U, S MM ouiput (F8)

u.l by Ve

E data outout {TTO)

7291272 1A

Fig 2 Pinning diagram.

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply voltage (pin 16)
: Storage temperature range

_ Operating ambient temperature

———— e .

SAA5231

VCC max, 122V
Tstg —201t0+ 125 OC
Tamb O0to+70 ©C

Novenmber 1886
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SAAS231

CHARACTERISTICS

Vee =12 V; Tamp = 25 OC with external components as shown in application circuits unless Otherwicy

stated.
—"\

paramaeter symbol min typ. max. unit ’I
Supply (pin 16)
Supply volitage Vee 10,8 12,0 13,2 Y
Supply current Icc 50 70 105 mA
Video input and sync¢ separator
Video input amplitude (sync to white)
{peak-to-peak value)
video input select level LOW (pin 2} V27.13(p p) 0,7 1 14 %
video input select level HIGH (pin 2) V27-13(p-p) 1,75 2.5 . 3,5 \
Source impedance 125! - - 250 [y
Sync amplitude {peak to peak value) V27.13(p-p) 0.1 - 1 v
Video input leve! sefect
Input voltage LOW Va3 0 - 0.8 v
Input voltage HIGH V2.3 20 - 5,5 \
Input current LOW 7] 0 - -150 uA
Input current HIGH 12 (o] - 1 mA
Text composite sync input {TCS)
Input voltage LOW V28.13 0 - 0,8 \
Input voitage H!IGH V2g.13 2.0 - 7.0 \
Scan composite sync input (SC3)
nput voltage LOW Vas.13 0 - 1,5 A
fnput voltage HIGH V2813 3.5 - 7.0 v
Select video sym': from pin 1 ;
Input current (pin 28)

atvoyg=0to 7V l2g —-40 -70 -100 pA

atVog=10Vio Vee log -5 b +5 KA
Video composite sync output {VCS) 5 )
Output voltage LOW V2513 0 : - 04 v
Oultput voltage HIGH V25.13 2,4 : - 5.5 \
D.C. output current LOW 125 - [ E— 0,5 mA
D.C. output current HIGH l2g - - -1.5 mA
Sync separator delay time 4 0,25 0,35 0,40 HS
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SAAS5231

. qetetext video processor

r';ar—amfffef symbol min. typ. | max. unit
i
Dual polarity buffer output
TCS amplitude .
{peak to-peak value] V1.13(p-p) 0,20 0,45 0,65 v
Video sync ainplitude '
{pesk-to-peak value) V1.13(p-p) - - 1 Vv
Output current ! -3 - +3 mA
D.C. output voltage
R to ground (O V) Vi3 1,0 14 2,0 Vv
Ry toVee 12V) Viag 8,0 101 | 11,0 \%

Sandcastle input pulse (PL/CBB)
Phase fock pulse (PL)

PL on (LOW) V22.13 0 = 3 v

PL off (HIGH) V22.13 3,9 - 55 v
Blanking pulse (CBB)

CBC on {LOW) V22.13 0 - 0,5 \

CBB off (HIGH) V22.13 1,0 - 55 \"
Input current 192 ~10 - + 10 HA

Phase locked loop {(PLL)
Phase detector timing

Pulse duration

using composite video tp 2,0 2.4 28 us
using scan composite sync tp 3.0 35 4,0 Hs
time PL must be 1.OW
to make VCO run-free L 100 - - HS

6 MRz clock output (F6)
A.C. output voliage

{peak-to-peak value) V17_13(p,p)~ 1 2 3 \"
A.C. and d.c. output voltage range V17:13(max) 4 - 8.5 \
Rise and fall time 1.4 20 - 40 ns
Load capacitance Ci7.13 - - 40 pF

Video recorder mode input (VCR)

VCR-mode or (LOW) V1013 0 - 0.8 v

VCR-mode otf (HIGH) Vi013 2,0 - vee A

Input current ' lio -10 - +10 HA
———— -
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paratn:ter symbol min. yp. max, T
. \

Data ¢'icer
Data : mplitude of video'input {pin 27) |

vid..o input level select LOW {pin 2) V3713 0,30 0,46 070 : v

vidk u mput tevael Lelect THGTE an ) Vosag 0,7% 115 1.75 I Y] '
Teletext clock output
A.C. cutput voltage
{peak to-peak value) V14.13(p-p) 2,5 3,5 45 v
D.C. output voltage (centre) Visi3 30 | 40 5.0 v
Load capacitance CL - - 40 pF
Rise and fali times T tf 20 30 45 ns
Delay of falling edge re!ative to -
other edges of TTD tg -20 0 + 20 ns
Teletext data output
A.C. output voltage
{peak-10-peak value) V15.13(p.p) 2.5 3.5 45 v
D.C. output 'voltage (centre) Vis5.13 3.0 4.0 50 Vv
Load capacitance Cy - - 40 pF
Rise and fall times e tg 20 30 45 ns

APPLICATION INFORMATION s AL
47 47 n
R s e IS I vee
82 213
2 il

47 nf 47 nF
1 it Tz Taz

ics
rocasnte
1.2 npul
(2] vCs
' I I les 50 j_ '
- 22,F c8 { 10
cam’;;;.l! | . ]-"‘ - (¥} N ” of al-r———»—— TT0
v *- I N
nput l of !
28 27 26 25 2a 73022 T 20 19 ‘8 17 16 15
Srne out e——f $A45231 :;75- ."-:.

3 8 9
. Il 11 R S
! Tvs InF ~7DI:2 l’z;olmo
vt of F nf ® of
I?]D mp:(:l ked AR A d 4 I sTaL

13,875 Mz
1 et | st
H wirct 12) —_ 15 oF
(1) Coil" 50 4H at 1 kH2. Cq = 4 pF Adjust ihe free-runnirg fregquency 10 6000 kHz = 30 kHz.

1
3

12%9°62¢
Fig 3a Application aircuit using L€ errcuit in PLL.
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SAA5231

I | j: I -
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ln 4a 3 . 6
IMHI 330 F8
. 68 n
e 2.2,F =y | 203 %7) 18 22 F4—— 770
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f23 27 26 25 24 23 22 N 20 18 18 17 16 1% -J
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H f l _l. _l. _l_ .J. .J_ L—'— TIC
i f 15 1 4706 {22 270 [t00 - .
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nput 4 4, ree x4 A 7 by
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1 wlect data
1 ! oF
v r}z IgTN J; 7297623

(1) Quartz crystal e g catalogue number
6000,2 kHz = 0,2 kHz.

Fig 3b Applicatinn circuit using quertz crystal in PLL.

4322 143 04101. Adjust the free-running frequency to

10 4F 220nF k
* 3
i b Yec
470 33
eap LB 881 450
$—— e Ta
S LA
e T3
WNSCastle
1,2 Input
i vCs
g % 6
I I Tm-u_[ 330 Fs ¢
: 68 N
eamzosite 224F 25 %! 8 27 —H—— 170
—— 68 2 >a
o— — ] Tns prT of Tt uF 10nF
28 27 26 25 24 23 22 21 20 % 8 17 % 18
rnc out e SAA1231 i: T ,'3
' 23 4 5 6 1 B 8 0 u 12 13 wl
] 1 I
! ! .1 ' ] J .[ l ] - —— T7C
' ! lls A "uu'lv; < v oo
1,2 voec of n *pf n of P XTAL
Ja gy 4279 2 o,
: wiect ) ' d.ta ;?
e Rl I r07422

(1) Cerarric resonztor e g Kyucera KER 6,0 M.

£djust the free-running frequency 10 6010 kHz 2 5 kHz.

Fig 3¢ Apphcation circuit u,ing ceramic resonator in PLL.
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Component specifications .
Specifications of some exiernal components in Figs 3a, 3b and 3c.

Quartz crystal 13,875 MHz; Figs 33, 3b and 3¢
Load resonance frequency {f) 13,875 MHz, adjustment tolerance = 40-10-®

Load capacitance (C ) 20 pF

Temperature range (T) —20 to +70 OC; frequency tolerance maximum t 30-10'*
Resonance resistance (R} typical 10 2 maximum 60 N

Motional capacitance (Cy) typical 19 fF

Static parallel capacitance (Cq) typical 5 pF

Fixed inductance Figs 3a, 3b and 3¢

inductance {L) 15 pH 2 20%
Quelity factor (Q) mununmum 20

Variable inductance Fig. 3a
Inductance {L) 50 uH at 1 kH2z
Static parallel capacitance (Cg) typical 4 pF

Quartz crystal Fig. 3b
Preferred type 4322 143 04101
Load resonance frequency (f) 6 MHz; adjustment tolerance * 40-10-*
Load capacitance (Cy ) 20 pF
Temperature range (T) —20 to +70 ©C; frequency tolerance * 30.10-*
Resonance resistance {R;) 60
Motional capacitance (C1) typical 28 fF
Static parallel capacitance (Cg) typical 7 pF

Ceramic resonator; Fig. 3¢
Preferred type KBR 6,0 M, Kyocera
Load resonance frequency (f} 6 MHz, adjustment tolerance = 0,5%
Load capacitance (C( ) 20 pF
Temperature range {T) —20 10 +70 ©C, frequency tolerance maximum 2 0,3%
Resonance resistance (Ry) typical 6 2
Motional capacitance (Cy) typical § pF
Static parallel capacitance (Cg) typical 60 pF
Ageing (10 years) f maximum = 0,3%
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Tetetext video processor

- ¢

The function is quoted against the corresponding pin number,

1.

2.

6.

Synch output to TV
Output with dusl polerity buffer, a load resistor to 0 V or + 12 V selects positive:golng or
negative-going syncs.

Vidso input leve! salect
When this pin is LOW a 1 V video input level is selected. When the pin is not connected it fioats
HIGH selecting @ 2,5 V video input level.

HF filter
The video sigral for the h.f..loss compensator is filtered by a 15 pF capacitor connected to this pin.

Store h 1.
The h.f. amplitude is stored by a 1 nF capacitor connected to this pin.

Store amplitude -
The amplituce for the adaptive data slicer is stored by a 470 pF capacitor connected to this pin,

Store zero level
The 2¢ro level for the adaptive data slicer is stored by a 22 nF capacitor connected to this pin.

External data input
Current input for sliced teletext data from external device.
Active HIGH leve! (current), low impedance input.

Data timing
A 270 pF capacitor is connected 1o this pin for timing of the adaptive data slicer.

Store phase
The output signa! from the clock phase detector is stored by a 100 pF capacitor connected to this

pin,

10. Video tape recorder mode (VCR)

Signal input tocommand PLL into short time constant moce. Not used in application circuit
Fig. 3b or Fig 3c. ’

11. Crystal

A 13,875 MHz crystal, 2 x dates rat_Qconnccxed in series witn a 15 pF capacitor i, applied via this
in 10 the oscillator and divide-by-two 1o provide the 6,3373 MHz clock signal.

12. Clock filter

A filter for the 6,9375 MMz clock signal is connected 1o thi: pin.

13. Ground (0 V)

14. Tetetext clock output (TTC)

Ciock output tor CCT (Computer Controlied Teietext).
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APPLICATICN INFORMATION (cont.nu;-d)

15.

Teletext data output {TTD) .

+-Data output for CCT.- -zt

. Supply volugu VCC (# 12 Votyp.)

. C!ock output {FG] _
8 MH: clock culpul for' ummg and sandcastle geceration in CCT.

18. Oscnllatol output (6 MHz) N
A series resonant circuit is connected Between’ m.s pm and pin 20 to control me nominal frequmo, o

. ofthe VCO oy :

19. Filter 2.~ I T L S o B R IR S S ST AN AT ER i
A filter wrth a short time constant is connected O lh:s pin for the horizontal phase detector. It iy
used.in the video reccrder mede and while the loop is locking up.

20. Oscillator'i mpul (6 MHz) AR bt !

See pnn 18. \

. 2 RE) (ol 2\

21, F;Iwr 1 7
A f:lzer wuh a long time constant is connecied to thls pin for the horuzontal phase detector.

22,

ndc.xsxle mpulpulse (P—/E'_B) R .
This input aceepts 3 sanccaszle waveform wh:ch !s formcd from PL and CBB from lho CCT

i Sagnal tarpmg is shcawn m F:g~ 4

23.
24,
25,

%,

- AU ";' 9 Pe, - L '. Ll e ::, .— )"‘- -
Pulsa nmmg rcsustof - 1Y T e b

The Current “for the puise generator is detined by a 68k resistor connected to this pin.

Pulw tmunq upocnor 10 Ca .

Video compome :ync output (VCS)
This output Slsncl is for CCT.|

. o
eyelty r,’.-:'!

Black level > S
The black level for lhe adaptive sync separator is stored by a 68 nF capacitor connected to this pin
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Telctext video processor SAA5231

27. Computite video input {CVS)

The composite video signal is input via a 2,2 uf clamping capacitor to the adaptive sync
separator. s L .

28. Text compaosite sync input {TC3)/Scan composite sync input {SC3)
TCSisinput from CCT or §C3 from external sync circuit. 5TS is expected when there is no load

resistor at pin 1. If pin 28 is not connected the syn¢ output on pin 1 will be the composite video
input at pin 27 internally buffered,

= ERE My IO e ) \,
.. '::;:::’ ;? ;;7 ”/;” 1291
VIOED L /‘/ //'

SIGNAL l I
Spin271

N - . S sv
SANDCASTLE W =4 .5 ¥ 2R N .
INPUT
v
ipn22) . ' y 2
ov

LA L T T
015 41 85 . 315ty

LI A AT ATATAT LA B LA L LTS

Fig. 4 Sandcastle waveform and timing.
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Lo SAA5243 SERIES
BUS,

ENHANCED COMPUTER CONTROLLED TELETEXT CIRCUITS
(ECCT)
GENERAL DESCRIPTION y . . L
The SAAS5243 series are MOS N-channe! integrated circuits which perform all the Higitai logic functions
ol 8 625-line World System Teletext decoder, The SAA5243 series operate in conjunction with the
teletext video processor SAA5231, standard static RAMs and are controlied via the 2-.wire 1?C-bus. The
devices can be used 1o provide videotox dispilay conforming toa serinl charocter sttributn protocol. .

veooet g

Features L R .. T P .
® Microcomputer controtled for Hexibdity ® Cursor control for videotex/telesoftware
@ High quahity flicker-{ree display using a. v . ® 7-bits parity or 8-bit data acquisition
12 x 10 character matrix . . . ® Extension packet reception option .
e Field flyback {lines 210 22}, or full channel: e Standard 17C-bus slave transceiver (slave
(all tines) data acquisition * .+ vt "~ address 0010001, o Lcreu .
® Up 1o four simultaneods page requests efidbling @ Single 5 volt power supply '
acquisition during’one magazmne cyele * ® Mask progratimablé charactersets =+ ' "i i
. . . -
® Directinterlace up 1o B K hytes static RAM ® Slave synr, mods operation
® Automatit lanyuage section ut up Lo 'sever + ® Odd/even tield output for de-interlaced displays
different languages : e
® 25th display row for software generated status i
MESEBQRS e s el L L %\ el N2 N - L
- ’ - I ODD/EVEN Vpple§Wi .
CETIN A AW ey F VA AANERY Sl 8 R )
Y- = ShKs5223 =t L2 T
vro—5 R = 4 £ A\ Vel =~ ====: B ] 8l g
N - DATA . e TIMING 10 ves
T ACOWUSITION - - CHAIN - 1" San
e : N 2 ves,
; - sc3
* Y n
e et [ T "
20 N G
s0A 1 CanTEREACE 3 | emanacTen L1
sce —12 AND CONTROL GENERATOR 6] ==
. LEJ BLAN
: el
e et e st MLMORY INTERFACE st e ae tees e s .
c } Y .‘,
cﬁ'v 22123 124428 [2s 127 j7s {29 30 {30 fas {33 [2a (35 |36 (a2 |38 Jag Jan {2 {3 {¢ s
ag b A¥ 1o ae bioag Al are | a2 1 owe- .
At Al AS A7, A9 Al (o] 3 1296822 . .
N R L I . T . '
) - Fig.\ Block diagram.,

PACIAGE OUTLINE 40 lead DIL: plastic {SOT 129,
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SAA5243 SERIES

ORDERING INFORMATION

type number version \
"SAAS5243P/E/M2 \West European languages
SAAB243P/H Cast European languages
SAA5243P/K Arsbic and English languages
SAAS243P/L Arabic and Hebrew languages
vop | ! U 0] A0
an 7 1] av
a3 [35] as
o¢ 4] nEY
wE | o Ju] As
1o (5] [35] as
T’T"C [Z ] Ad
ODD/EVvEN E: 23] a3
13 E 32) A2
ves [io 31) a1
SRR SAAS5243 %AD
ETE= 3 (F) B 23] 07
R (3} 23] 06
G [ve 27] 0%
8 [s] %] 04
coh [ig] 25] 03
suan [i7] 21] 02
v (8] B
scu [ 2 D‘0
soa [20 Evss
L 2230430
Fiyg.2 Pinning disgram,
PINNING
L Vbo Power supply: + 5 V power supply pin,
2,3,40 " All, A12, A10 Chapter Address: three outputs that select which 1 K byte chapter
. of external RAM is being accessed for any read or write cycle.
4 OE Outnut Enable: active low output signal used to contro! the
reading of the external RAM. It occurs continuously at 3 | MH2
rate. °t
598 - February 1989
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Enhanced computer controiled teletext circuits

10

1

13, 14,15

16

17

18

19
20

21
2229

30.39

TTD

TTC

GOB/EVEN

[

Fé

"R,G, 8

|

[9]
-0
]

BLAN

sCL

S0A

Vss
00-D?

AQ-A9

SAA5243 SERIES

Write Enable: active Jow output signal used to control the writing ™~
of data to the externa!l RAM. it occurs for a vahd write cycle only
and is interjeaved wnh the read cycles.

Telatext Daca: input (rorn the SAAS231 Video Inpu! Processor
(VIP2). h is clamped 10 VSS tor'4 to B us of each television Ime

to majntain the correct DC level followmg the external AC
couplmg ) '.:,--. o - .

s .-,'A‘.,.,-.,,-.,. . :
. LERETEE ) . v

Teletext Clock: 6.9375 MHz clock input from the SAA5231 ltis
mlernally AC c0upled 10 an ac(we clamp mput buffer

Odd/Even 1or mlerlaced mode the outpul changes once per field at
2 ps betore the end ol line 311(624). The output is hngh lor even
fiefds and iow for odd helds A RALE LTS S

Character d:splay Hlock: 6 MHz clock mput from the b
SAA5231. lx is nnxernally_ﬁc coupled to an acnve clamn_mput
butter,

Video Compome Sync mput from the SAA5231 derlved from .
the mcornmg v.deo sugnal Sync pulses are active h:gh

Sandcastl: 3- !uvol sandcastly ‘output’to the SAA523I conu.mmq
the uhng_lockmg;wd culuur burst blankmg ]lu“]m’ 1|Q[).

Text Composite Sync/Scan Compom' Sync at an ou!put an
active low composite sync waveform TCS) with interlaced or
non-interlaced lorrpat {see Fig.6) which is fed 10 the SAA5231
to drive the display timebases. Alternatively this pin can act as an
input for an active low composite sync Wavelorm (SCS) 10 sluve
the display (nmmg c:rcuus N R 't
Red, Green, Blue these b open dram outputs’ are the’ character
video sngmls 10'the television display circuits. They are acuve
hngh and contain character and background mformauon
Contras( Roducuon open dram ac!we Iow oulput wh:ch allows
sulective contrast wducuon of xhe televmon p.cxure 10 snhance
a8 mixed mode dxsplay - R AN -
Blankmg open dram active hngh Output ‘which comrols the
blanking of the’ te!ev:suon picture 1or 2 normal text dssplay and .
101 a mixed dasplay e

Charaner foregrOund open dram acme h»gh video outpul signal
contanung all the foreground information displayed on the
television screen {e.g. fordriving a d'splas printer).

ey 'u__

Serial Clock mpux sngnal which is the l { pus clock from the
microcontroiler.

Seria! Data* is the 17 C-bus data line. It is un input/output

function with an open drain output.

Ground: 0 volts.’ '

B8 RAM data lines: 3 suxe m,‘ut/outpu( p-ns which carry the guta
by.tes to and 1rom the external RAM,

RAM address: 10 output signals that deti-rmine which byte
focation within a 1 K byte chaptes of exlcrnal RAM :s access« d lor
any read or write cycle i .

« g . e vt e
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SAAS2

43 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System {IEC 134)
para(ne.te.r cenditions | symbol min. max. unit
Supply voltage range pin 1 Voo ~0.3 15 \
Input voltage range - -
VCS, SDA, SCL, D0-D7 \'7] -0.3 7.5 v
TTC, TTO, F6, TCS/SCS Vi -0.3 10.0 v
Oulpfxt voltage rang:_:; o ’ ’ ‘
SAND, A0-A12, OF, WE,
NO D7, SDA, GPN/EVEN,
R, G, 8,BLAN,COR, Y Vo -0.3 7.5 \"
TCS/SCS : Vo -0.3 10.0 v
Storage tumperature ronye T,lg -20 +126 oC
Operating ambient temperature range =20 +70 oC

“Tamb

- 600
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Enhynced computer controlled teletext crrcuits SAAS5243 SERIES

CHARACTERISTICS
VDD = 5V * 10%; Vgg = 0 V; Tamp = —20 to + 70 OC unless otherwise specified o
parameter symbol | min. | typ. | max. unit
SupPLY e
Supply voltage (pin 1) 1 voo 45 50 .| 85 v
Supply current {pin 1) ipp - 160 270 mA
INPUTS fnoie 1)
TTD (note 2)
.E.ite'r“nal (';t‘)}‘.:pling capacitor Cext - - 50 nf
Input yoltage (psak-to-peak value) Vitp-p) 2.0 - 7.0 \'4
Input data rise and fall times (note 3) L tf 10 - 80 ns
Input data set-up time (note 4) tps 40 - - ,' ns
input data hold time (note 4) 4 '.DQ 40 - - 1 ns
Input leakage current L v % R
nVFpLI0Y ' N L2 wA
Input garcic Y & )/ % ! pF
TTC; ¥6 (note 5) a
DC input voltage range V) -0.3 - .1 +100 v
AC input voltage {peak-10-peak value) F6 Viipp) 1.0 - 7.0 \'%
AC input voltage (peak-to-peak value) TTC Viip-p} 1.5. - 7.Q. . v
Input peaks relative 10 50% dyty gycle . tVp . 0,2 - 3.8 v
TTC clock frequency ... ¢ veici . | frre. |~ 69375 | —. | MHz|
F6 clock frequency . i v oo ot fes - 8.0 = MHz
Clock rise and fall times (note 3) - t, Y 10 —. .| 80 ns :
Input leakaye current ' . . e, .
“VI“'OlO lqv ' - - 20 ;AA ’
Input capag.itance : Ci - - 7 pF
ves v
fnput voltsge LOW ViL 0 - 0.8 v
Input voltage HIGH ViH I 20 - Vpo \
Input rise and fall times {note 3) t. Y - - 500 ns
Input leakage current .
aVv;=55v L - - 1’ KA
fnput couugitance T Cy - - - 7. pF
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SAAS5243 SERIES

602

THARACTERISTICS (continued)

parameter

SCL

Input voltage LOW

input voltage HIGH

SCL clock trequency )
Input rise ana fall imes (note 3)

Input leakage current
at V| ~LuV

Input capacitance
INPUT/OUTPUTS (note 6)

TCS {output)/SCS {input)
Input voitage LOW

Input voltage HIGH

“tnput rise and fall umes {note 3)

Input leakage current
atvVyp=20twi0v
and output in hugh umpedance state

Input capacitance
Output voltage LOW
atlgy = 0.4mA

Output voltage HIGH
at -1gy = 0.2 mA
at 'OH = Q.] mA

Output rise and fail times
between 0.6 V and 2.2 V levels

Load capacitance

SDA (note 7)

Input voltage LOW

lnbul voitage KIGH

Input rise and fall times {note J)

input lea_kage current
at V| # 5.5 V with outpat off

Input capacitance

Qutput voltuge LOW
atlg =3 mA

Output fall time
betwuen 3.0V and 1 OV livels

Load capacitance

—

symbol min, typ. mex, unit
Vi : ' - ' 1.5 Y
i
!VIH 3.0 L ! Vpp | v )
| tscy - 100 | wHzi
PR Y - [ - 2 [ us
! !
" ’ L1 nA
o i 'l - | 7 { pF
i | l
; ] ‘ o
1 N | } {
l ! |
ViL ‘0 l - 1.5 v
le ! 345 | - ]0.0 v
. by s P - £00 | ns
i ! |
i | |
Ly l - - 10 HA
C l - - 7 pF
|
VOH ; 2.4 - Voo v
| .t b— | - 100 ns
CL - - 50 DF
ViU 0 - 15 v
ViH 3.0 - Voo v
Yol - - 2 HS
Iy - - 10 HA
< - - 7 pF
VOL o} - 0.5 v
4y - - 200 ns
L - - 400 pF
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Enhanced computer controlled teletext circuits SAA5243 SERIES

parameter symbol min. typ. max. unit | - - .- -
INPUT/OUTPUTS {(continued)
DQ-D7 {note 8)
Input voltage LOW ViL 0 - 0.8 v
Input voltage HIGH Vi 2.0 - Vob v
input leakage current .
"tV =0Vio55V ' .

and oulput in hfgh impedance state LAY - - 10 HA
tnput capacitance C - - 7 pF
Ou;p&t'volgége tow o '

at |0L= 1.6 mA VoL 0 - 0.4 \Y
Output voltage HIGH

a-lgy =0.2mA VORr 2.4 - Vpo v
Output rise and fall times -

between 0.6 V and 2.2 V levels .t ~ - 50 as
Load capacitance C, =~ - 120 pF
OUTPUTS (note 6)
A0-A12; OE: WE {note 8)
Output voltage LOW

atigL=1.6mA’ VoL 0 - 0.4 v
Output voltage HIGH

at—lgy =0.2 mA VOH 2.4 T~ VoD v
Output rise and fall times

berween 0.6 V and 2.2 V levels 1.t - - 50 : ns
Load capacitance CL - - 120 pF
ODD/EVEN
Output voltage LOW

atlpL = 0.4 mA . VoL 0 - 0.4 Y
Output voltage HIGH

at-lgyg =0.2mA VOH 2.4 - Vpb Vv
Output risg and tull times :

between 0.6 V and 2.2V ievels .t - - 100 ns
Load capacitance * : CL - - 50 pF’
SAND (note 9}
Output voltage LOW .

atlg =02 mA . VoL 0 - 0.25 v
Output voltage INTERMEDIATE

atig =210 gA VoI 1.1 - 3. Y
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SAA5243 SERIES

CHARACTERISTICS (continucd)

parameter symuol min. yp. muax unit
SAND (continuea) !
g Qutput voltage HIGH X X H :
i “atlgy = 0ta ~10 uA . VOH i 4.0 - Voo A%
! Output rise time Vg to Vg, i :
between 0.4 V una 0.9 V levels ey - - 400 ng
Outputrise time Vg to Vg iy l
between 3.3V and 3.8V levels 2 - - 200 ns
Output fall time Vou 1o Vg _ . l
between 3.8 V and 0.4 V levels tf - , - 50 ns
Load cagacitance CL - I - 30 pf
R;G;B;COR; BLAN;Y (nnte 10) -
Output voltage LOW
stlog -2 mA Vou o] - 0.4 \"
Qutput voltage LOW
atlgL =5mA VoL 0 - 1.0 v
Pull-up voltage as seen at pin Vpy - - 6.0 "
Qutput fall time with a load resistor
of 1.2 k32 to 6 V und micdsured between
S5Vanag 1.5V {i - - 20 ns
Skew delay between vutputs with a load
resistor of 1.2 kQ to 6 V and measured
on the falling edges ut 3.5 v ISK ~- - 20 ns
Load capucitance CL i - - 25 pF
Ourtput leakage current |
4t Vpy =010 6 V with output olt Lo (. - 10 HA
TIMING
17C bus {note 11)
Clock low period t ow 4 - - HS
| Clock high period tHIGH 4 - - Hs
D3ta set-up time tsy: pAT | 250 - - ns
Data hold time tHD. DAT' 170 - - ns
| Stop set-up time from clock high 15y-STO | 4 - - us
'Start set-up time following a stop t8UF 4 - - Hs
Start hold time tHD:STA | 4 - - HS
Start set-up time following clock .
* low-to-high transition Su;sTA | ¢4 - - ps
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SAAS243 SERIES

Enhanced computer controlled teletext circuits

symbol ' min. typ. ] max. unit ,I
R

parameter

TIMING [continued)

Memory interface {note 12)

Cycle time ey C - 500 - ' ons
Address enange to OF LOW tog ! 60 f - ' - “ns
Edress active time TADDR 450 | 500 - i ns
OE pulse duration 10gw ¢ 320 - - ns
Access time from OE 10 data valid tACC ' - - 200 ns °
Data hold time trom OE HIGH or ' ) :
address change 10H : 0 - - ns
Address change 16 WE LOW 'WE | 40 - - ns
WE pulse duranon WEW | 200 - - ns
Data set- up time to WE HIGH ips 4 100 - -7 ns
Data hold time from WE HIGH IOHWE 20 - - ns
Write recovery time WR 25 - - ns

Notes to the characteristics

1. Allinputs are protucted against static charge under normal handling.

2.  The TTOD input incorporates an internel clamping diode in addition to the active clamping

wransistor {see Fy.Jd).

Rise and {olf times beiween 10% and 90%

levels,

q. Te!etext input data set-up and hoid times are with respect to a 50% duty cycle level of the rising
edge of the teletext clock input {TTCJ. Data stable 152 2.0V, data stable 0 < 0.8 V {see Fig. 4)

5. The TTC and F6 i inputs. have nmernal clampmg diodes and are AC coupled {see Fiy.3).
6. AII ou!puts and mput/omputs are prou-cted agamsl static charge under normal handling and

connection 10 Vpp and Vss.

7. For details of 1C-bus timing see Fig 8.

8. For details ot RAM g see Fog. .

9.  For details of synchronization timing see Fig.5.

10. For details of display output timing see Fig.7.

11, The 17C-bus timings are referred 10 V-IH =3Vand V| =1.5V. For waveforms see Fiq.B.
12. The memory interface timings are referred 10 ViL = 1.5 V. For waveforms see Fig.g,
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SAAS243 SERIES '

SAAS5243
] e Sagley cots nput
F6 ————ri |__ e 2
. iy Lhen
v
e — 7 ! inioloat cll:a [T

Qs aige s tion Cutut

§
: N\

1’1_0_l 8 N atast i‘;u inpat -
4
C.’M Caty EJe.sLi0N Crcuit

clamzing pulses o boung cucuit .

livi tung 4,0 W G0 of sath et wqusl i oa
Wievagion line 10 mantaln coriact

DC lovel foitowiing saternel AC a1y

1291196.4

(a) )

Fig.3 (s} F8, TTC und TTD input circuitry (b) input wavelorm parameters.
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Enhanced computer ¢ontroliad teletext circuits SAA5243 SERIES

-— lcv
14403 typ

TTC

yle o <y

i
I" ‘o3 =i~ Yoy~ -
AUny M KU Ny ma YUy Maa, BO S iNaa.

110

Gdls Mey CNenige Usls My Cleadiye Uels INey Tusliye 12813

Dota stuble: 115220V 0is 08 V.

F1g.4 Teletext data inpul timing.

0 64
[} ]
o 407
SAND B (W Ny J m, Jrelcrvtb g S 4] ° )

15 45 EER s

2296825

sl Loy e gt

F1g.5 Synchronization timing.
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Enhanced computer controlied teletext Circuits

SAA5243 SERIES

L

i ) h
] 4ut L4
] 40,1 i
A.G B Y Cojray porus I
" —— —
v we! 1Y)
[o} LINE HATE
at UIndigs o 40
i- e 42 16 201 wiciusive (an0 355 10 604 inCunve nisrtaied) -.—_.I
h G by , Cilisid et iind I
i
1 » + +
o 4 W ne

tuv) FILLD RATE

1 fniery

N Sibm DLAN . Clustonlel olid Lus Lsisnits, X LARI] ]
Fig.7 Display outpul timing {a) hine rate (b) field rate.
- - —
SuA
o ipf —!
SCL
! | [S1-24 an
" ‘1D DAT tsy oul
PRAP S I l
A —i
1281013 2 LR AP Y tsu.s10

F19.8 1°C-bus timing.
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SAA5243 SERIES

612

APPLICATION INFORMATION 1continued)

ECCT page memory orgunizatiun

The organization ot 4 page memory 1s shown in Fuy 11 Tne ECCT provides oa suditiond! row
Compared with first gener3tion CecOUers Lrnging the diplay 10rmat up to 40 charscters by 25 romws

Rows 010 23 form the teleleat Dot ul

gl fated Loty essags

LEOaUCast atnd 10w 23 L the extid 1o, availoBle T0OF woer

A MORE DETAILLD DESCRIPTION OF ECCT UPEHATION AND APPLICATION IS AVAILABLE
ON RFQUEST

witlen g ECUT tas tmare

aftieruitittik ol ade 1t it tei

Vo oi ot o tor

e bty '] i " oprar LR TR PIIPY Jr
. wow
S E— :
[ 1
R T e P T R T 7
i Piotorg MOIEED cmiepirng yo & ewn Gid fens i 3
I l -
t
! Al FAGL Gt A a il o | ‘
! K]
1 v
. ()
" '
, ]
. N
42
I3}
Hos fuve o nagy Hee Iut Status 24
0 J 14 : h28
10 Lytes far 12 Ly
teceivey ee tir v
pole Lt Ly MR GITp Ll AR
Fig.11 Page memory organization.
Table 1 Row 25 receved control data format
D0 | PUO PTO MU0 MTO HUO HTO C7 cn MAGO [0
D1 {PUI PT1 MU MT1 HU1 HT1 c8 c12 MAG1 |0
D2 |PU2 FT2 Mu2 MT2 HU2 Ccs c9 c13 MAG2 |0
D3 | PU3 PT3 Mu3 Cc4 HU3 C6 c10 ci14 0 0
D4 |HAM.ER HAM.ER|HAM.ER|HAM.ER|HAM.ER HAM.ER|HAM.ER/HAM.ER|FOUND|OQ
D5 |0 IO 0 0 0 0 0 0 0 PBLF
D6 |0 0 0 0 0 0 0 0 o] 0
b7 |0 Io 0 0 0 0 0 0 0 0
Column U i 2 3 4 5 6 7 8 ]
Where®
MAG Maydeine MU minutes units
PU © page units I page number MT minutes tens ]
PT page tens HU hours units J Page subcode
PBLF page being locked for HT hours tens
FOUND LOW for page has been found CciCi4 transmitted control bits
HAM.ER  Hammung error 1n corresponding byte
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Enhanced computer controlled teletext circuits SAA5243 SERIES

Row 0 A

Row 0is for the page heager. The st seven cotumans {010 6 are free lor status miessiges. The eignth
15 an alphanumeric white o¢ green control character, written automatically by ECCT to give a green
rollmg header when'a page'is be-ng looked (or The last ergnt characters are for ro.lmg t-me

R0w 25 - ' e
The first 10 Dytes of row 25 contain control data relating to tne received page. Seven digits are used 10

ndenmy 3 page as shown in Table 1, The rema.nmg 14 byzes are frae for use Dy the mxcrocomputer

. .. . . i

e “ . . N .- -t ‘e .. ver er SR T . . TR

Reyister mups
ECCT mnode registers R1 1o B11 are shownn Toble 2. K to R10 wre WRITE only; R111s

READ/WRITE.
Register map (R3], tor page requests, 1s shown in detsil in Tubte 3.

Table 2 ECCT'reg]s:er.map ™~ ) H1/

o7 D6 - - | Du [ Da D3 o2 o1 00 -
TA TPl ACQ EXTENSION! DEV/ TCS T 10
- lewr ON:VF) paceet liuee | on - -] =Gel H1  Mude
o ENABLE { FitLD v }

- Bank | Aca’ acq. s START | START |START Al

! SELECT | caT et 3 COLUMN | COLUMN | COLUMN Az :' |

l a2 a0 Ao sc2 sc1 sco . ) “q'% .

T - [
— | - - pAvs  lrADs  [emo2" " | pror’ T |eRoo RI Pege reguen daie

i o
- t - - o - Al Al AD . ) H‘_Q Oiplay whaplet
BKGND | BRGND | COR COR TEXT | vEXT pON PON as  Oupley control
ouT N ouT IN ouT N ouT (1] ) (normel}
BRGND | 4KUND | COH cun X1 | Tea o POV |8 Dnsley conuian
ouT N - OuT N ouT in ouT IN ) {newsitiosh/sublitie)
STATUS | CuHSOR | CONCEAL | TG | SINETE! | bOX ON yox un [wOx ON |# ' L
HUwW ON.', HEVLAL BULIOM | DULGLE | 24 125 v N\ K/ Unipley mude
8TM TOF AW K-, HE1LAT !
-, - -, = CLLAY [ a2 Al AQ £ HE  Aclive chepter

l . . I MEM. ) ' .
-— _— — R4 Rl A2 A A0 \ RY. Achve ron
- $— c ica o (% <1 co T R10  Active wutumn

S i S e -
0?7 -1 oS D3 ol b? b1 vi°° : HI1  AClwe dule
HiWe J Hwr R . [ R mive (Rives thover - Jsﬁ.-m- -
- S z

= lel sl wot eaa!

Note: to Table 2

Tne arrows shown on the r.th of the reqister Map indicate that the register autoancrements 10 the next
one cn the following 12C transmission byte. TA and T8 must be log:c 0 for normal operation.

Allb.ts in'registers R1 10 P10 are cleared to lo,nc Gon: power up excepl bns DO and D1 of registers”

RS aud RE which ure se- Iog-c 1. : = ’ DA G

Al nemory is Lleardd 1 ' sate” {DUT00U00) uti power up, except tow O éolumin 7 chapter O, which s

3ot : Mme {00000111) o5 the dCQJlSlleH c:rcun xs enabled but a” pages are on hold

T ey . S .. PR IR Mo g
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SAA5243 SERIES

APPLICATION INFORMATION (ccntinued)
Table 2 (..ontmucd)

PRI R A

Where..‘
Rt Moue " . B .
TO. T . nterlace/non-inter!yce 312,313 line conuol
T_S_S{‘-ON_ . text composite sync or direst sync select
p_Eﬂ/F ULL FIELD tield-Hyback or tyll channet mode, .., L
: 7..f.,ﬁ<'3 BIT . 1 bitg with, parity cheqkmg ur 8- bq mpqc
TA‘.“.T‘_B “ot TR xesrbns 0 for nurrnal opuut-or}
R2 Page request address kS Trel TR R . D
STARTCOLUMN . - St Colurhi ot page ot dota - Ce
ACQCCT f i selects one of four acquisition®circuits -
BANK SE LECT y selects bank u' 'Qur page} pr:mg address«.d tor' acqunsmon
R3 Puge requesx data ) “see Tuble 3 S0 i

ST

R4 Dlsplay chap(er ' — dcxennmes whuch of rhe 8 p.xg:s is duspl..yed

RS, R6 Dnsplay comral > for normal and newsllasn/subune . A Y 3
¢ PON. p»ctyreon [P IR TR SR oA T 1'\' : )
o TEXT. A text’on i, * “li B :
-+ COR o conurast reducnon on - " ot e e T
* BKGND.. A2 - .backgmund colour on R L\ VO -

,Tr\rsc lunctions have IN and OUT“n.'

-

R7 Dusplay mode . A i - 21, N7 .
' ,UOX ONUV {1237 24) buxmg lum.uun ullowgd Bilt oA 0 (row Ve 123; 24)
BN STATUS ROW BTM/TOP raw 25 displayed abave or Lelow the main text - - . -+~

Jcnve chapler‘ row ‘column and data m'om‘atnon written 1o or read
from nage rm.morv via the I "\bus T e

R C N
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Enhanced computer controiled teletext circuits SAA5243 SERIES

Table 3 Register map for page requests (R3)

St - pape | eros | ero2 | eror [ emoo
o . 3:;;;e ! HOLD I MAG2 | maGY - MAGO
- | e N VLo it .
! ! ?a‘;:"":ns : PT3 .. E PTZ ) PT1 PTO
2 g::é:i“ pu3 l PU2 PUI pUD
’ szu?sr:ens .oX % X HTL HTO
1
) ggucr‘sr:mls g3 ‘ Hu2 HUY HUO
_ o .
° 510. Ol x MT2 MT1 © mTo
° . 3?;71: units MU3 .h‘AU2 MU1 MUO

L L . L (AT
Notes to Table 3 |
Abbreviations are as for Table 1 except for DO CARE bits.

When the DO CARE bitis set to logic 1 this means the corresponding digit is to be taken into account
for page requests. If ine DO CARE bitis set to loglc 0 !he d.gu is ignored. This allows 1or example

- )

‘normal’ or ‘timed page’ selection, - K Cta | .
If HOLD is set LOW, the page is held and not upda(ed S AL SRR A P SO *...,r .
There are four groups of data shown in Table 3, one for each acquisition gircuit (four simultaneous
page requests). - ¢t &) gt ‘

Columns auto-increment on successive 12C transmission byfes. 1+ teed son Shadiee

|r o
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APPLICATION INFORMATION {vaciinued)

CHARACTER SETS

Several yersicns ot the ECCT are availuble, atfering a variety of character sets. The fuil character sets
are :hc.wn n TaUles -h tc 4.

Thc wolld .yuum (u..u-'u s uhc stion .xllows (hu e lu.uun of nJuon..l c.h.ar.sgh.r e vu the’ p.mn
heacer (ran;mnss.un bits, C12 to C14. These bits are Jsutomatically dccoded by the ECCT, the resulting
charscter sefs are shown in Tulles ba 19 Gd: For tertan l.:xu,uages comrol 5ottaare pIOCCS.mU of the
extension packel 0013 may be required for optimum u;uge o(’ H‘c r.;r.ge c,f avanlable ch;rac‘ers Seu -
Fig. l" r.;r sphunuiene Jn.lguphu. o.mons ot - ‘ e i

Tiwrale
P
HphaNuINes iy arud sphenutnmngs alfnanumercs o
1
Weptiy 'q:-u_'. . Lhwacter Ulaal- tNra 0
" 4 Vistaler L PR PRI Sl ug) e 10
2/0 i . wiiw 4/8 .
. e -“..~-.—— :' .
1= - N
) '
[ ]
1 [
—eeeme == X 3 ¥ s haemqueead
' 3 4 3 ¥ '
' 2 oF =a e , :
LT Ik \ l e oL Adkb LR
) ‘ iy
'
; L1 =
i 2,
G il " tepresuted Wi sl [ ST
YIphits whefanter of sphecs avyxl'v W aphics Chassctier YN eacls
7o 26 MNs AL .
¢ ..
i ", N R o e e . .
. L bl M/ Dol Jisley
J . ° ot D ? wiowr
[ eyt o e L -

£ig.12 Aiphanumeric and graghic options.
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SAA5243 SERIES

Enhanced computar controlied teletext circuits
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Table 42 Craractar data input decoding, West Eurcpuean languages {SAA5243P/E/M2)
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SAA5243 SERIES

APPLICATION INFORMATION (continued)

\

Table 4b Character data input cécoding, East Edropean !J.ﬂgu-tg-z's {SAAS5243P/1)
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Enhanced computer contron.d teletext circuits

SAA5243 SERIES

Table 4c Character duta input decoding, Arubic and Enghsh lunguages (SAAS243P/K)
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Table 4d Character data input decoding, Arabic and Hebrew tanguages (SAAS5243P/L)

APPLICATION INFORMATION (continued)
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Enhanced computer controlled teletext circuits SAAS5243 SERIES

Notes to Table 4

Control characters shown in columing 0 und 1 are normally displyyed as SpJces.
Codes may be referred 10 by column and row. For example 2/5 refers 10 %.
Bluck rupresents displayesd catour White represents background.

Character rectangle shown as foHows: o

Nationa! option characters are shown in Tab.c 6.

Characters 8/6, 8/7, 9/5, 9/6 and 9/7 are special characters {for /E and /H character tables only)
to combine with character 8/5.

v e LN~

7. With bit B = 0 national option charucter will be decoded according 10 the setting of control bits
C12 10 C14 {see Table 6).

Purchase of Pnilips’ 17C components conveys a license under the
Philips"l’c patent to use the components in the 17C-system provided
the system conforms 1o the 17C specifications defined by Philips.
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SAA5243 SERIES

Enhanced computer controlled teletext Circuits
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SAA3243 SERIES
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Table 6¢ SAAS5243P/K national option character set
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National
% Semiconductor
Corporation

NMC6164AN/6164AN-L 8192 x 8-Bit Static RAM

General Description

The NMCE164A/6164AN-L is an 8182 by 8-bil, new genera-
tion, static RAM. It is fabricated with National's proprietary
microCMOS double-polysilicon technology which combines
high performance and high density with low power con-
sumplion and excellent reliability.

The NMC6164A/6164AN-L operates with a single 5V power
supply with * 10% tolerance. Additional batiery back-up op-
eration is available (L version) for data retention down 1o 2V,
with low standby current.

Packaging is evailable in standard 28-pin plastic DIP.

In addition to the inputs and outputs being TTL compatible,
the oulputs are also CMOS compatible, in that capacitive
loads are driven to Vg or Vss.

ADVANCED INFORMATION

nmmm_ .
microCMOS
March 1887

Features
® Single power supply: 5V 1 10%
M Fast access time 45 ns/55 ns/70 ns max
® Equal access and cycle times
u Completely static RAM: no clock or timing strobe
required
® Low standby power and low power operation
Standby: 10 uW, typical
Operation: 10 mW/MHz, typical
& Batiery back-up operation available {L version) with
data refention supply voltage: 2V-5.5V
Common data input and output, TRI-STATE® output
TTL compatible: all inputs and outputs
CMOS compatible: outputs drive capacitive loads to
Vee or Vss
B Standard 28-pin package configuration

Block and Connection Diagrams

Dual-In-Line Package

4 y ne—d v 2 f— Wt
A12 e — | WE
. A . Vec mrde ”
o | avomess | o nOW o | MEMOAY ARRAY AT {3 26— ts2
txPUY
. o [ DECODE § 128 % 512 o vis g N
[ ]
A3 —o AS 38 2wl A8
e > o oy ]...] Al i § 22— A1
J ¥ J— A7 22f—OF
. o fCOLUNN | » COLUMN
. o | vecooe | SELECT o | np— o
A At —Jy 20 f— £51
4 l Py A0 —{10 19 |— 1708
® 00
P 170, —J 11 1= 170,
DATA
INPUT/OUTPUT 170; —{12 11— g
2 4 1. ..] 170, —413 16— 1/0s
cHip ADDRESS Vss —{ 14 1w b—1/0,
62— iy | wance. Vo oy
? Iy TP — Top View TL/D/880B-2
O —— READ/WRITE Order Number NMCE164AN
of NMC6164AN-L
TL/D 8881 See NS Package Number N28B
Order Number
———————NMCE164AN-45L INMCE164AN-45 NMCE164AN-55L [NMCE164AN-55 NMCE164AN-7OL INMC6164AN-70
Parameler
Access 45 45 55 55 70 70
Time (ns)
lcc Standby, .
CMOS 100 pA 2mA 100 pA 2mA 100 pA 2mA

1-13
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RAAN-L

4
B

NMC6164AN/6

Absolute Maximum Ratings

i Military/Aerospace specified devices are required,

Recommended DC Operating
Conditions

contact the National Sémiconductor Sales Office/ Min Max Units
Distributors for avallability and specifications. Ve Supply Voltage 4.5 55 v
Voltage on Any Pin Relative 1o Vgs -0.6Vto +7V Vsg Supply Voltage 0 0 Vv
Storage Temperature, TsTg -55"Cto +125°C Viu. Input High Voltage
Temperature Under Bias, Tgias —10"Cto +85'C (Logic 1)
Power Dissipation, Pp 1.0W TTL 2.2 6.0 M
Current Through Any Pin 100 mA CMOS Vol Vec - 02 Vec + 02 v
ESD rating to be determined. X."gg tzpo“;t Low Voltage
TTL -0.3 0.8 v
CMOS -0.3 0.2 v
Topr. Operating Temp .0 70 ‘C
DC Electrical Characteristics atrecommended operating conditions
Symbol Parameter Conditions Min Max Units
Iu Input Leakage Current ViN = Vss to Ve -2 2 nA
ho Output Leakage Current Esz : \\;':soéslsci‘ Vi or OF = Viu -2 2 BA
Ice Active Quiescent Current, TTL All Inputs at TTL Levels 25 mA
Icc | Std | Active Quiescent Current, CMOS All inputs at CMOS Levels 2 mA
L 100 pA
lect Average Operaling Current, TTL tac = tre Min
E;s;‘: ovr.: ;TL and CS2 = Vi TTL 50 mA
All Inputs at TTL Levels
Average Operating Current, CMOS | trc = trc Min
E/—s:‘ ovr,:ACMOS and CS2 = V;;yCMOS 30 mA
All Inputs at CMOS Levels
Isg | Std | Standby Power Supply Current TS = Vi TTLor CS2 = V) TTL .4 mA
L mA
Isgy | Sid | Standby Power Supply Current C31 = V;y CMOS or CS2 = V; CMOS 2 mA
L 100 pA
VoL Output Low Voltage, TTL loL = 8 mA 0.4 v
Output Low Voltage, CMOS oL = $10 A -0.2 0.2 v
Vo Output High Voltage, TTL loq = —4.0mA 24 \
Output High Voltage, CMOS lon = 10 kA Vee - 02 | Vee + 0.2 v
Capacitance
Symbol Parameler Conditions Max Units
CiN Input Capacitance Vin = 0V (Note 5) 8 pF
Ciro Input/Output Capacitance Vi;0 = OV (Note 5) 10 pF
Truth Table
Mode WE €s1 €S2 OEF 170 Current
Not Selected * H * * Hi-Z Isg. Isp1
(Power Down) . . L . Hi-Z Ise. et
Output Disabled H L H “H Hi-Z lce. ‘e
Read H L H L Dourt ce. leer
Write L L H . Din lec. Yec

*Don't Care (H or L)

H = Logic HIGH Level L = Logic LOW Level

1-14




AC Electrical Characteristics® (ofe 1)

NMCE164AN/B164AN-L

Symbol Parameter -45 -55 -70 Units

Min | Max | Min | Max | min [ Max
READ CYCLE (Note 4)
the Read Cycle Time 45 55 70 ns
1AA Address Access Time 45 55 70 ns
o1 Chip Selection (C51) to Output Valid ’ 45 55 70 ns
o2 Chip Selection (CS2) to Output Valid 45 55 70 ns
toF Output Enable (OF) to Output Valid 20 25 30 ns
t 24 Chip Selection (CS7) 10 Output Active (Note 12) 15 15 15 ns
tLz2 Chip Selection (CS2) to Output Active (Note 12) 15 15 15 ns
toLz Output Enable (OE) 1o Output Active (Note 12) 5 5 5 ns
tHZ1 Chip Deselection (C51) 1o Output in H-Z (Notes 2 and 3) 0 20 0 25 0 30 ns
tuz2 Chip Deselection (CS2) 1o Output in Hi-Z (Notes 2 and 3) 0 20 0 25 0 30 . ns
OHZ Output Disable (OE} to Output in Hi-Z (Notes 2 and 3) 0 15 0 20 0 25 ns
1oHA Output Hold from Address Change 5 5 5 ns
WRITE CYCLE
twe Write Cycle Time 45 55 70 ns
tewr Chip Selection (CS1) to End of Write (Note 10) 40 50 60 ns
tewz Chip Selection (C52) 1o End of Write 40 50 60 ns
tAS Address Setup Time (Note 7) 0 0 0 ns
1AW Address Valid to End of Write 40 50 60 ns
twp Write Pulse Width (Note 6) 35 40 50 ns
twRt Write Recovery Time from CS1 (Note 8) 0 0 0 ns
tWR2 Write Recovery Time from CS2 (Note 8) 0 0 0 ns
twHZ Beginning of Write to Output in Hi-Z (Note 8) 0 15 0 20 0 25 ns
tow Data Valid to Write Time Overlap 20 25 35 ns
toH Data Hold from End of Write 0 0 0 ns
oMz Output Disable (OE) 10 Output in Hi-Z 0 15 0 20 0 25 ns
ow Output Active from End of Write 0 0 . 0 ns

*Apphes 1o Stancard and L Versions.

Note 1: AC test conditions To = (*C 10 + 70°C, Ve = 5V 210%,

Note 2: Lz #nd lonz are defined as the time at which the outputs schieve the open circull condition anc are determined as:
High 10 TRI-STATE, measured Vo (DC) - 0.10V
Low 10 TRI-STATE, measured Vg, (DC) +0.10V

Note 3: At any given femperature and voltage condition, L2 max is less than t_z g, both for 8 given device and from device 10 device {guaranieed, ndt tested).
Note 4; WE is high for read cycle.

Note 5: Tp = 25°C,t = 1.0 MHz This parameter is sampled and not 100% tested.

Note 6: A wrile occurs during the overlap (1yp) of & low TS1 and & high CS2 and & low WE.

Note 7: tug Is measured from the address changes 1o the beginning of the write.

Note 8: typ is measuted from the earliest of CS1 or WE going high or CS2 going Iow 1o the end of the write cycle.
Note 9: 1 CET is low sno CS2 is high during this period, 1/0 pins a%e in the outpJ! state Al this time, the Cata input signals Of Opposite phase 10 the oulpuls must
not be applied.

Note 10. if the TET low transifion occwrs simultaneously with the WE low transition or sfier the WE tansition, the outpats wili remain in a HeZ state.

Note 11: CS2 contiols the address butfers, WE butter, CS1 butfer, Dy butfer ano DE butler. When CS2 controls the data retentior. mode, all inputs (sdress, 170,
WE, TT1, DE) can be in the high impedance state. When I51 contiols the data reiention mpde, CS2 must be 8t Vj,, CMTS ALK other input levels (sd3 ess, DE,
WE, 10} can be in the high impeZance siate.

Note 12: Outpu active leve! is Oefined as steady siate TRI-STATE leve!l 2 0.1V,

’

AC Test Load

AC Test Conditions
Inpul pulse levels Vii = 3.0V, V= 0.0V waix o
Input rise and fall times Sns ﬁ‘[‘ won
4 )
All Input timing reference levels 1.5V scian | 0 G
aesimany 1 J5 & Prode

Output timing reference levels  Vpu = 2.0V, Vo = 0.8V w [mag np Capazdance)

: P

L =3

= - TL/T BBDE-D
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M MC6164AN/61536AN-L

Timing Waveforms

Write Cycle 1 (OE Clocked)
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MOTOROLA

m SEMICONDUCTOR masscussscasrmny

TECHNICAL DATA

Advance Information

COLOR TELEVISION RGB to PALUNTSC ENCODER

.-+ . 8n integrated circuit used 1o generate a composite TV signal
from baseband red, blue, green and sync inputs. The MC1377 has
color subcarrier oscillator, voltage controlled 90° phase shifter,
two DS8 suppressed carrier chroma modulators, RGB input ma-
trices and blanking level clamps. It can be operated with very few
external parts, but has the pinouts for a fully implemented, top”
quality composite signal. It is jdeal for encoding signals from color
cameras and graphics generators.

® Reference Oscillator Self-Contained Or Externally Driven
e Nominal 90° £3.0° Axes Are Optionally Trimmable

Simple PAL/NTSC Switch
Luminance And Chroma Channels Can Accept'Delay

MC1377

COLOR TELEVISION
RGB to PAL/NTSC ENCODER

20 [ P SUFFIX
N PLASTIC PACKAGE
CASE 738
DW SUFFIX
PLASTIC PACKAGE 20 @‘@
CASE 751D 3
(SO-20L) '

ORDERING INFORMATION

Line/Bandpass Elements Or Direct Connection
® Provides DC Reference To Permit Direct Drive To RF Modulator . Temperature
Device Range Package
MC13270W . S0O-20L
: MC1377P 0-70C 1 piasiic DIP
FIGURE 1 — BLOCK DIAGRAM AND APPLICATION CIRCUIT
Vee ey _ 2%
. 12 vdc Vd? |
3.5 = (] = (———:_
i G 140 V60 01 TOKO1E6NNF
[YET! ‘ ’., 10264AG
17 f
(=
I l Volage PAL 220
t4 Osc 82v !
~ 1 Switch hrom 100 62
[a=] n-’— Butler Con;voo ed e Regulator 0“1'80 mp! ,Du' ) MR
18 J 0
_ }
= 220 Chromal 1000 a3
e o) [ B %
= R A (it A
NTSC A\ Burst W -, 8-v °(_3 vl
PAL —Co=—i c f —c—] Putse Clamp 1t -3 58
Select 20 %X Drver .
.43
| o1 Midz
R-Y ;
Line Burst l— .
Ciamp Composite
Drive Iflag R-Y B-Y vs— 12 Vigeo
: yne Output
Latching Dual
—— Cotor Diference and utput ——o0
| 15 Ramp Compira Luminance Matrin 4o Amplitier 9 001]|25Vp-p
= Gen. 101 Clamp
f [ 1 i 1 ?
) 1 I ] -y -y
1 2 Jj’: IR__ 51 3 8 =
Composite 15 uF T T F 15 u‘Fo .
0 oo\I SOk 82V Sync Input la 1\5 » I\B E e 1.0k
= teme Y Dela
= inputs. 1.0V p-p v
This document containg wformation on a new product Specifications and information heren are subject 10 change withoul nolice
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' MC1377

MAXIMUM RATINGS

Rsting Symbol Value Unlt
Supply Voltage vee 15 Vde
8.2 Vde Regulator O:qu! Current IREG 10 mAdc
Operating Temperature Ta Oto +70 *C
Storage Temperature Ts10 -6510 + 150 *C
Junction Temperature TJimax) 150 “C
Power Dissipation, packape PO 1.25 w
Derate above 25°C 10 mwrC
RECOMMENDED OPERATING CONDITIONS
Supply Voltage 12 = 1.2 vdc
Sync Tip Level -051t0 +1.0 Vac
Sync, Blanting Level +1.710 +8.2
Red, Green, Bive Inputs (Saturated) 1.0 Vo-p
ELECTRICAL CHARACTERISTICS {Vce = 12 Vde, Ta = 25°C, Circuit Of Figure 1 Unless Otherwise Noted.)
Characteristic Pin No. Min Typ Max Unit
Supply Current 14 20 32 40 mAdc
Oscillator Amplitude 18 - 0.5 —_ Vip-p)
External Subcarrier Input (Oscillator Components Removed) Y - 0.25 -_ VAMS
Subcarrier Input:  Resistance 7 —_ 5.0 -—_ [N1]
Capacitance -— 2.0 — pF
Modulation Angle (R-Y] 10 {B-Y) =) 85 90 95 Degrees
{R-Y} Angle Adjustment 19 - 0.25 - Deg'nA
R, G, B Input For 100% Color Ssturation 3,45 -_ 1.0 - Vip-p)
R, G, B Input: Resistance 3,4,5 - 10 - [14]
Capacitance —_ 2.0 pF
Sync Threshold (See Figure 2e) 2 — 1.7 - \
Sync Input Resistance (Input > 1.7 V) 2 - 10 —_ kf}
Chroma Output Leve! At 100% Saturation 13 i 1.0 — Vip-p)
Chroma Output Resistance 13 - 50 - N
Chroma input Level For 100% Saturstion 10 —_ 0.7 — Vip-p)
Chroma Input: Resistance 10 — 10 - [X4]
Capacitance - 2.0 o~ pf
. — . - Vip-
s ] Rien NI S e
(See Figure 2d) EIama ) 1 y i
. Burst —_ 0.6 —_—
Output Impedance {See Note 1) ~ 9 — 50 Y . 4]
Luminance Bandwidth (3 dB), Less Deley Line 9 — 8.0 —_ MHz
Subcarrier Leakage In Output 9 —_ 20 - mVip-o}

tc about 60 mA. -

See Appﬁcab"on Note AN832 for further information.-

Nots 3; Output Impedsnce can be reduced 10 less than 10f) by using 8 1500 output losd from Pin 9 to ground. Power supply current will inceaasse

-
.
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MC1377

100%,
Green
Input
(Pin 4)

100%
Red
Input
(Pin 3)

100%
Blue
Input
(Pin 5)

Composite
Output
(Pin 8)

Sync
Input
(Pin2) -

Chroma
Output
{Pin 13)

Chroma
input
(Pin 10)

Luminance
Output
(Plh 6)

Luminance
Input
(Pin 8)

APPLICATION NOTES

R.G.B. Inputs should be set up to be 1.0 V p-p for
fully saturated levels. This is not arbitrary, since sync
and burst levels are internally fixed. The large (15 uF)
input capacitors of Figure 1 are needed for lhe 5060 Hz
vertical component.

Subcarrier Oscillator. The internal common-collector
Colpirtts can be free run or it can easily be pulled in by
a lightly coupled signal from a “master’” into Pin 17.
Also, it can be disabled entirely and a 0.25 Vg signal
driven into Pin 17.

"Modulator Phase Angles are quite accurately estab-
lishedinternally. Taking (B-Y) as 0°, burst is at 180°, and
the angle of (R-Y) is 90° = 3.0°. The (R-Y) angle can be
“tweaked.” For example, 470 k(2 from Pin 19 to ground
willincrease the (R-Y)to (B-Y) angle about 3.0°. Pullmg
Pin 19 up will decrease the angle.

Composite Output is dc referenced and can be direct
coupled to an RF modutator as shown in Figure 3. In
this case, the 8.2 V regulator output of the MC1377 is

" divided down to 5.8 V 1o provide the zero carrier ref-

erence to Pin 1 of the MC1374.

Burst Generation is provided by a sync triggered
ramp on Pin 1 and two internal level sensors. Since the
early part of this ramp is used, it is quite accurate. Fixed
R-C values are feasible, as shown in Figure 3.

Sync Input can be varied over a wide latitude but
neverless must be applied cotrectly. The typical ac cou-
pled sync signal has very little positive value and will
require a pull-up resistor to 8.2 Vdc at the input. The
sync input is a 10 k210 k) divider in the base of a
common emitter stage. For PAL operation, the correctly
serrated vertical sync interval must be used, in order to
continuously trigger the PAL flip-flop. “Block™ vertical
sync can be used for NTSC.

(R-Y)(B=Y)(-Y] signals are generated to NTSC values
(25.0%) in the input matrices. They are dc clamped at
black level by a sync driven clamp. Burst amplitude is
internally fixed to correspond to sync level, allowing for
3.0 dB loss in the chroma bandpass filter. If the filter is
not used, as shown in Figure 3, a resistor divider should
be inserted between Pin 13 and Pin 10 to provide the
proper chroma level. When the chroma bandpass is not
used, the (-Y) delay line should also be removed, but
the 1.0 k1.0 k divider from Pin 6 to Pin 8 should be
retained.

MOTOROLA LINEAR/INTERFACE DEVICES
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MC1377

FIGURE 3 — COUPLING THE MC1377 10 THE MC1374 RF MODULATOR

PAL Vee = - 12 Vde
(o) \ cC 2 470
_L——(; [ ) 1 RF Tank:
al NTSC = 01 430 470 See MC1374
VA o Data Sheet
358 20 14 0001
4.43 MHz i B2 Vdc Re!evencc 56
—17 16— —
220 [ 7 Sy
) a3k ke
1
220 g . 0u|pu!
f g ne 0 001 —
30 P it 5] 8 Output
e MC1377 Filier
g | = 8
Inputs (' 1
10k =
| St 6 Vv -
| B 0 001 51k
' 5 7 fomposite Vadeo |, (s
% 10 13 N )9
o 12 199
1 2 19 15 14 5 10
~ lg o8 Audio >
0.001 ~ [0 forts o—3
—~ In : )
1 10 uF
4 b —
10k o1 =

FIGURE § — 100% SATURATED PAL COLOR

FIGUR-E 4 — VECTORSCOPE DISPLAY
BARS ON NTSC VECTORSCOPE

OF 100% SATURATED NTSC COLOR BARS
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intel

PRELIMILIARY

8048AH/8035AHL/8049AH
8039ARL/8050AH/8040AKL

"HMOS SINGLE-COMPONENT 8-BIT MICROCOMPUTER

. ®# High Perdormance HMOS 1l - & Reduced Power Consumplion
¥ Interval Timer/Event Counter ‘ B Compalible with B08D/8085 Peripherals .
E Two Single Level Interrupts k Easily Expandable Memory and I/0

. & Single 5-Volt Supply
& Over 96 Instruclions;

B Up to 1.36 pSec Instruction Cycle

90% Single Byle All tnstructions 1 or 2 eycles

-+ The Intel MCS*-4B family are totally sell-suticient, 8-bit parallel compulers fabricated on single silicon chips

using Intel's advanced N-channe! silicon gate HMOS process.

" ‘The family contains 27 /0 lines, an B-bil timer/counter, and on-board oscillatot/clock circuits. For systems that ..
requite extra capability, the family can be expanded using MCS*-BO/MCS*-85 peripherals. co
To minimize Gevelopment problems and provide maximum fiexibility, a logically and functionally pin-compatible
version of the ROM devices with UV-erasable user-programmable EPROM program memory is available with

minor dilerences.

These microcompulsrs are designed 1o be efficient conlrollers as well as arithmelic processors. They have
exiensive bil handling capability as well es tacilities for both binary and BCD arithmetic. Efficient use of program
memory resulls from an instruclion set consisting mostly of single byte instructions and no instructions over

2 bytes in length,

Device internal Memory RAM Standby
6050AH - 4K » 8 ROM J 256 » B RAM yes
80:9AH 2K » 8 ROM i 128 » & RAM yes
BO4BAH 1K * 8 ROM | 64 » B RAM yes
8040AHL none | 256 » B RAM yes
B030LHL none ! 128 » B RAM ; yes
50354 HL none 1 64 8 RAM . yes
/%y PRy
€Locw 7 PROGRAW DATA 7 Y
L MEWORY M{MORY nqa A Bacmn
oy PORT
aestr — oo K% 5
SINGLE anDAM
STIP | &wdaHL |- REap
Ry CATERWAL
cry Min
. g — WRITE
st { PROGRAM
— | __ STORE
) ENAB.E
2511 TvER N INTERRUPY - 4DDRLSS
EVERY L3 | caren
COUNTIR VOumts ous<,7_:> EnABLE
#ORY
[~ tskanprR
STROBE
Figure 1. Figure 2, Figure 3.
Bloch Dlagram Loglc Symbol Pin Contigurstion
\
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. B048AH 803SAHLBO49AH .
ln‘ter 8039AHL: B0S0AH 8040 AHL FEELRIL A

Table 1. Pin Description

Pin Pin .
Symbol | No. Functlon Symbol | No. - Functlon
Vss 20 |[Circuit GND polential RD 8 [Output strobe activated during
: : a BUS read. Can be used to
Voo .| 26 |+5V during normal cperation. enatle dala onto the bus from
Low power standby pin, an extemal device.
vee 40 L'Li;:gpg:::a;gﬁ?ly‘ *5v Used as a read strobe to
external dala memory.
PROG 25 [Output strobe for 8243 10 (Active low)
expander, = " AP
RESET 4 |Input which is used to initialize
P10-P17 {27.34 |8-bit quasi-bidirectional port. : the processor. (Active low)
Port 1 (Non TTL ViR)
P2Q-P23 | 21-24 (8-bit quasi-bidirectior.al port. Used during power down.
P24-P27 | 35-38 |P20-P23 contain the four high - I
Pon 2 order program counter bits Used during ROM verification,
during an external program WR 10  |Output strobe during a bus
memory felch ard serve as a write. (Active low)
4-bit O expander bus for
8243. Used as write strobe to
DBO-DB7 | 12-19 |True bidirectional port which : gXfetna! data memory.
BUS can be written or read ALE 11 |[Address latch enable. This
- synchronously using the RD, signal occurs once during each
* {WR strobes. The port can also cycle and is useful as a clock
be statically latched. oulput.

Contains the 8 low order
program counter bits during an
external program memory
fetch, and receives the

The negalive edge of ALE
strobes address inlo extemnat
data and program memory.

addressed instruction under the PSEN 9 |Progtam store enatle. This
control of PSEN. Also contains output occurs only during a
the address and data during an fetch to external program
external RAM data store memory. (Active low)
:\fgu%n;:g%conuo! J 55 5 |Single step input can be used
W % : in conjunclion with ALE to

TO 1 {lnput pin testable using the “single step” the processor
conditional lransfet instructions through each instruction.
JTO and JNTO. TO can be {(Active Low)

designated as a clock output
using ENTO CLK instruction

T1 39 |Input pin testable using the
JT1, and JNT1 inslructions.
Can be designated the timer/

Used in sync mode

EA 7 |External access input which
forces all program memory
fetches lo relerence external
memory. Uselu! for emutation

counter input using the STRT . FRETRA
CNT instruction, and debu.g. (Active high)

INT 6 [interrupt input. Initiates an 3520\3 during ROM venfication
interrupt if interrupl is enabled. -
Interrupt is disabled ater a XTAL1Y 2 |One side of cryslal input for
resetl. Also lestable with intemal osciltalor. Also input for
conditional jump instruction. external source. (Non TTL V)
(Active low) interrupt musl ide of crystal input.
remain low for at least 3 XTAL2 3_|Other side y P

machine cycles for proper
oporation,
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CVROAN/OVIOATNILOVDRIARN

Nl B038AHL/BOSOAR/BOSOAHL PRELIMIBARY
Table 2. Instruction Set
Accumulalor Reglsters
Moemonk Description Bytes Cycies Mnemonic Dwacription Byles Cycles
ADD AR Add repister 1o A 1 1 INCR fncrement register 1 1
ADD A. @R Add data memory 10 A 1 1 INC @R Inciement deta memory 1 1
ADD A sdeta  Add immediate 10 A 2 2 DECR Decrement register 1 1
ADDC AR © RGO register with catry 1 1
ADDC A, @R~ 'Add dala memory 1 1
with carry Branch
ADDC A, ’ data :.dt‘r,-. g"yrr»oule 2 2 " . Description Bytes Cych
ANL AR And segister 10 A ] [ JMP aodr Jump unconditional 2 2
ANL A, @R AnO dsla memory 1o A 1 1 JMPP @A Jump inditect 1 2
ANL A 0 dels  And immediste 10 A 2 2 DJNZ R, adar D:g':k’i':“‘ togisler 2 ?
ORL AR Ot register 10 A 1 1 : .
ORLA@R  OrosumemoryloA 1 3 e oo s :
ORLA. eC2ta  Orimmednaleto A 2 2
XAL A, R Exclusive of register 1 1 JZ apor Jump on A zero 2 2
10A JNZ addr Jump on A nol 2ero 2 2
XRL A, @R Exclusive of data - 1 1 J10 agdr JumponTO = 1 2 2
memory 10 A JNTO agor JumponT0=0 2 2
XRL, A, 8 csta  Exclusive of 2 e J1Vagdr JumponTis1 2 2
immedustc 1o A JNTT 8001 JumponTis D 2 2
INC A inCrement A 1 1 JFO adar Jump on FO s v 2 2
DEC A Decrement A ) ) JF1 so01 Jumpon Fi= 1 2 2
CLRA Clear A 1 1 J1F sgar Jump on timer flap 2 2
CPLA Compiement A ) 1 JNi adar Jumpon INT = QO F4 2
DA A Decims! adjust A 1 1 JBY ad0r Jump on sccumulator 2 2
SWAP A Swap nibbles of A ] 1 bt
RL A - Rolate A leh b} ]
RLC A “" Rolle A leh 1 1
through cerry & ubroutine
RR A Rolste A right 1
RRC A Rolate A right 1 '\, Wies E»gion Byies Creies
thtouph cary CALL 8331 Jump 1o subroutine 2 2
ROY Retorn 1 2
RCTR Return and restore ] 2
Inpvt/Outpout sletus
M remonic Description Byiet Cycies
IKA P Input pon 1o A ] ? Fiape
ONLP A Oulp st A to pon 1 e
ANL P, 0 0ts  AnSimmesatetopan 3 2 Cnjeash 2 Deplirtiop Eytes Cycles
ORL P,o 02s O1 imme3.ste 10 pont 2 H SN & Cher cyfy ! !
INS A, BUS Inpat BIS 10 A ) 2 ShF fomgEgnt carry ! !
OJILBUS.A  OulputA 13 BUS 1 2 CiRt0 Cigf Yoo 0 ! !
ANL BUS.# Cau Andsimmecate 15BUS 2 2 CHED Compiement fag 0 ) !
OAL BUS. 6 csts Of immedate 10BUS 3 2 §EN Clear tu 1 ) !
MOVD AP thpul erpender pon 1 2 Chi il Coujdement tinpg 1 1 1
10A
WOVDF, A Osunn & 1o eaganoet ] e
pon
ANLD P A An3 A D espande: pot ) H
ORLDPF. A O: A 10 eapmnae pat ) 2 J
S
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8048AH B03SAHL BO49AH
ntel” BO39AHL BOSOAH BOJDAHL

Table 2. Instruction Sel (Continued)

—
Dats Moves Timet Counler
Mnemonic Deecription Bytes Cycles Hrvemonic Owecription Bytes Cycley
MOV A R More reg.ster 10 A ! 1 UOV ALY Fesad t'mer’counter 1 \
MOV A, @R Move d3ta mamory ' ' udv T A Load t mer'counter | 1
oA STRT Y Starttirer 1 !
MOV A #dita  Move mmetiato 10 A 2 2 SIQTCNT Siart 1'mer 1 1
MOVR. A Move A 1o regQister ! 1 STOP ICNT Step mer counter 1 1
MOV @R. A Move A to data ! ! TN ICNTI Eratle imer counter 1 1
memory wlern ot
MOV R, #dita  Move mmediate 2 2 CtS TCNTI Disable imer.'counter | 1
10 register nlernpt
MOV 2R, # da'a Move inmediate 10 2 2
dala memory —
MOV A, PSW Move PSW 1o A 1 1 Control
MOV PSW, A Move A 1o PSW ] 1
XCHA. R Exchange A and ) 1 M nemonic Description Bytes Cycles
1egister EN Enable oxternal 1 1
XCHA, @R Erchange A and ' 1 interrpl
data memory C:51 Oisadle eaternal 1 1
XCHD A, @R  Eachange nibdie ol A | 1 nterrupl
and register SEL RO Select register bank 0 1 1
MOVX A, (TR  Move eaternal data 1 2 SEL RBY Select register bank 1 1 1
memory 10 A SEL MR Select memory bank 0 ! )
MOVX @R, A :ﬂg;em‘\ ::oe’;'e'"d' ' 2 SEL M3 Sclact memory bank § 1 1
3 3 ; .
MOVP A, QA Mowve 10 A liom 1 2 v i S:"yb‘;e clochoyiput ! !
Ccurienl page
MOVPI A @ Move 16 A from page 3 1 2
Mrvemonic Description Bytes Cycles
LOP No operation 1 ]
10L Select icie Operation 1 1

72
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8048AH/BO35AHL/BD4SAH
BO3SAHL/BOSDAH/B04DAHL

p—

ABSOLUTE MAXIMUM RATINGS®
tmbient Temperature Under Bias ... 0°C 10 70°C

Storage Temperature .......... -65°C 10 4150°C
Voltage On Any Pin With Respect

10GIOUND Lt iiiieinernnnnnss -D5Vip <7V
Powel DiSSIPEliON. ..ot eriiiennnnnn. 1.5 Watt .

*NOTICE: Stresses above those listed under “Abso-
lute Maximum Ralings”mey cause permanent dam-
&g6 10 the device. This is 8 sliess rating only and
functional operation of device &t these or any other
condilions ebove those indicaled in the operational
seclions of this specilication is nol implied.

D.C. CHARACTERISTICS: (T4 = 0“C1070°C. Ve ¢ VDD * 5V 2 10%; Vg5 © OV)

Limits

Symbol Parameler Min | Typ | Max unit Test Conditions Device
ViL Irprut Low Voltage (All

Except RESET. X1.X2) | -5 8 v - ANl
Vi1 | Input Low Voltage _

(RESET, X1, X2) -5 6 v All
ViH Inpat High Voltage

(Al Except XTALY,

XTAL2, RESET) 20 Vee v All
Vi Ir ot High Voltage

1. %2, RESET) 38 vVee Y All
VoL |Ociput Low Voltage _

(BUL'S) 45 V |lpL:20mA Al
VoL {Qutout Low Voliage

(RO, \WR.PSEN, ALE) 45 v Ipg = 1.8 mA Al
Vorz [O«irut Low Vollage

{FROG) 45 v liop :10mA Al
Vara [Quthui Low Vollage

73 Oner Outputs) 45 V . |top #16mA AN
Vi (O et High Vollage

s oS 24 v oM Y a W N Al
Vieay [OuiraiH.gh Vollage

FI VR PSEN ALE) | 24 v ok =100 p4 Al
Vory [ O vt Hgh Voliage

(%1 Oter Ootputs) 4 V|l =40, A Al

~)

o
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. BO48AH 8035ANL BO49AH .
intel” 8039AHL B050AH BOSDARL PRELIMINARY
D.C. CHARACTERISTICS: (Tp ~ 0°Cto 70C; Ve = Vpp = SV = 10%: Vgg = 0V) {Coniined)
LimHs ]
Symbol . Parameter Min ) Typ | Max | Unh Test Condltions Device
Ity Leakage Current ]
(T1, INT) <10] uA |Vgg-VIN~VCC All
L Input Leakage Current O
(P10-P17, P20-P27,
EA, SS) =500 wA |Vgg ¢ 5.ViN<Vee All
ILi2 Input Leakage Curient
RESET 20 1300 | pA |Vgg<V|N~38V All
Lo Leakage Current
(BUS, T0) (Migh
Impedance State 210 | pA [VgguVINSVCC All
Ibp VoD Supply Current 3 5 mA 8048AH
(RAM Standby) B035AHL
4 7 mA B804SAH
E039AHL
S 10 | mA 8050AH
B040AHL
Ipp+ | Total Supply Current” 30 { 65 [ mA 8048AH
icc B035AHL
35 70 | mA B8049AH
6039AHL
40 80 | mA 80S0AH
8040AHL
VoD RAM Standby Voltage 2.2 55 V  [Standby Mode Reset All
*ViLy

*lcc + IpD is measured with all oulputs disconnected: SS. RESET, and iNT equal to Voe: EA equal to
Vss.

4
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B804BAH/B035AHL/BD4SAH

Inte.' BO39AHL/BOSDAR/BOADAHL PRELIMIKARY
A.C. CHARACTERISTICS: (T4 = 0°C 10 70°C, Ve = VDD & 5V 2 10%: Vgg = OV)
f{1) 11 MH:z Conditions
Symbol Parameler {Nole 3) Kin WMax Unit {Nole 1)
1 Clock Period V/xtal fieq 909 1000 ns {Note 3)
1L ALE Pulse Width 3.51-170 150 ns
1AL Agdr Setup 10 ALE 21-110 70 ns {iote 2)
LA Addr Hold from ALE t-40 50 ns
1ce Contiol Pulse Wioth (RD, WR) 7.51-200 4B0 ns
icc? Cohtrol Pulse Whoth (PSEN) 61-200 350 ns )
DWW Data Setup before WR 6 91- 200 340 ns
WD Data Hold afier WR 1-50 40 ns
DR Data Hotd (RD, PSEN) 15130 0 10 ns
RDI RD to Data in t1-170 375 ns
‘RD? PSEN 1o Data in 451-170 240 ns
taw Aodr Setup to WR 51- 150 30 ns
1ADY ~odr Setup 1o Data (RD) 10 51- 220 730 ns
1AD2? Adar Setop 1o Data (PSEN) 75200 460 ns
LAF CA Acorn Fioz1 1o RD, WR 21-20 140 ns {Note 2)
1AFC2 A30t Fioast to FSEN .40 10 ns {Nolte 2)
ILafCY | ALE to Contiot (RD. WR) a7s o200 ns
ILAFC? | ALE 10 Controt (PSTN) Y9174 (&) ns
tcal Controt 10 ALE (RD. WR. FROG) 1- 65 25 ns
ca? Contiot to ALE (PSTR) 41-70 <90 ns
\cp Port Contro! Sctop 1o FROG L 1ht b ) ny
e Par Control Holg te FROG IR O A0 ns
'rR FROG tp P2 Input Vaho B0 650 ny
1=Y3 inpJt Data Holg rom PROG 1408 0 120 ns
inp Cotpat Data Sciop (1-38d pi] ny
Ualy) Cutpat Data Holo LRI BN <0 ns
1rp PROG Fulse Wiath WA D o0 ns
'L Por21 0 SetupioALLE” & v 140 ne.
hr Farn21t O Koz e Al R vh [N
(V) FoaQuiputtiem ALL q e L0 ne
[TarYS] SO Rep Rete =y oo r.e
Ty Cycie Tame 1 136 PHEC P
Notes
vV Comtref Do T BOT T HUS gt ir e denre 3 Roattumes K Cty ) lic o0 RV XS Mo
[N I EONLEN o N N AL toesadhd CheTa fereal Vas P p VA (eyrtatangol

.t
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BO48AH 80ISAHL BO4SAH

I ' BO3I9AHL 5050AH 8040AHL PRELIMIMARY
WAVYEFORMS

—~RarCt—e

eeicer A ear b

1arc2 “‘ 'CC?—-I —~kll
PSEN I

instruction Fetch From Program Memory

{narct te —
ALE I | I l
]- e -['cn:-

i ST

ADDRESS I'D"' === 'wo
BUS FLOCATING x oqutoumc
FLOATING
law .--'

Write To Externst Data Memory

—-—-.ILAL. '
1 Ao
—jlaL— l ca ,
BUS FLOATING LOANING FLOATING
lADDn! 83 ‘g :lmﬂluv.‘IH.M
- 'ap?

L]6] L—J—-_—‘
arg -‘ - ~| 1A
. uoan

vUs FLoatneY X1 ' FLOATING

!ACDﬂlss - -;"ﬂol
- 1aDy - -

Read From External Data Memory

2y

fidw ,J:
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