SIEMENS

Teletext Processor SDA 5248-5
Preliminary Data MOS IC
Features
e 12C bus interface with complete direct access

to the memory area.
e Uses 64 Kx4 and 256 Kx4 dynamic RAM’s
e Can store 32 or 128 teletext pages and acquire

4 pages simultaneously
e Optional assignment of the 4 acquisition circuits

and bank select of the 128 memory areas via

the 8 page memory pointers
e Suitable for TOP Text

_ _ _ P-DIP-40-1

e Access page display via page memory pointers
¢ |2C bus interface with complete direct access to

the memory area
e Memory clear function for 8 pages after power-on
e Memory clear function via I2C bus for all pages
e Internal 24-MHz PLL for memory tuning
e 2 free programmable circuit outputs
e 12x10 dot matrix for characters and graphic
e Extra display row for status messages
e Acquisition during the vertical blanking interval or for

cable text during all lines
e 60-Hz recognition and display without additional hardware
e Field detection for non-interlace display
e STATUS information for asynchronous operation
e Forced synchronization possibility to the CBVS signal

either by inferior signal quality
e West European character set SDA 5248-5C1
e East European character set SDA 5248-5C2
e Turkish character set SDA 5248-5TR
Type Ordering Code Package
SDA 5248-5C1 Q67100-H5074 P-DIP-40-1
SDA 5248-5C2 Q67100-H5052 P-DIP-40-1
SDA 5248-5TR Q67100-H5127 P-DIP-40-1
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SIEMENS SDA 5248-5

The SDA 5248-5 multipage text is a derivate of the SDA 5243 including some additional func-
tional blocks. Using this device it is possible tp process up to 128 pages stored in an external
DRAM. The relation between the 4 acquisition circuits available and the addresses of the page
memory can be handled much more flexible than before.

In the SDA 5248-5 chip there is now a version of our teletext processors available that can
manage up to 128 pages of teletext in an external dynamic RAM. SDA 5248-5 is upward com-
patible in software with SDA 5243 and can be operated in the same hardware environment as
the latter and with the same SDA 5231-2 data slicer. The pinning differs only where the mem-
ory interface is concerned. SDA 5248-5 offers extra features however:

e For memory it only requires a dynamic RAM in x4 organization: 64 K x 4 dynamic RAMs can
be used for 32 teletext pages or 256 K x 4 for 128 pages. The control signals of the memory
interface are all derived from the 24-MHz timing, which is generated by an internal PLL. The
extra external circuitry necessary for this consists of an RC filter and the wiring of the analog
power supply.

e There is no longer firm assignment of memory address and search circuit in SDA 5248-5.
Each of the four search circuits, independently of one another, can be assigned one of 128
memory addresses. This makes management of the pages that have already been found
very much more flexible. There is no waiting for the reception of four complete teletext pages
an the reprogramming of the memory-bank selection, which is only then possible, and the
selection of four new teletext pages, as is the case with SDA 5243. As soon as a complete
teletext page has been received, a new memory area can be selected for the search circuit
and a new teletext page programmed. In this way 128 pages can be read in more efficiently
or part of the sent teletext pages stored faster. There are substantial advantages here, es-
pecially for use in TOP. Sufficient block, group and information pages can be found and
loaded faster. So this does away with the long waiting times until the TV viewer sees the
teletext pages.

e Two switching outputs, programmable on the 1°C bus, can be used to control external func-
tions.

Semiconductor Group 24



SIEMENS SDA 5248-5

The Teletext Processor SDA 5248-5 contains six function blocks (see block diagram ):

e Control with timing and system clock

e Data acquisition

e Memory interface with 24-MHz PLL

o Character generator

e 12C bus

e Refresh generator and synchronization

Teletext data and clock signals from the data slicer SDA 5231-2 are transferred to the TTX -
processor SDA 5248-5 via pins TTD and TTC. The required data are selected in the acquisition
section and stored in the external RAM via the memory interface. The data read from the RAM
passes through the memory interface to the character generator, where they are transformed
into corresponding R, G, B signals for the video output stages. Further output signals produced
include a blanking signal BLAN, a contrast reducing signal COR and a text signal Y for an ex-
ternal printer. 23 registers can be written and 1 register can be written and read over the 1?°C
bus (diagram 5, 6 and 7 ).
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SDA 5248-5

SDA 5248-5
Sys&emé Refresh >
0CK lq» Timing Genmerator 1°CBus |0 1C Bus
and SYNC and SYNC,
Signals
TELETEXT Memory B
DATA and =¥ ACDU/E\‘AT\‘DD Interface and EE%SSEE e S‘UGTBUT
Clock ] PLL "
Refresh synchronized with 64K x &4 DRAM
the normal memory access. | OF 256K x & DRAM
UEB02655
Block Diagram
Teletext Processor with DRAM Interface
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SDA 5248-5

Pin Configuration
(top view)
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SDA 5248-5

Pin Definitions and Functions

Pin No. Symbol Function Description

1 Vb +5V

2 A7 RAM Address Operation with dynamic memories with 4-
bit organization

3 A8 RAM Address When connection of 256 Kx4

4 SO Switching Signal Free programming switching signal

5 S1 Switching Signal Free programming switching signal

6 TTD Teletext Data From data slicer SDA 5231

7 TTC Teletext Clock 6.9375 MHz from data slicer SDA 5231

8 EVEN EVEN Field Field recognition output

9 F6 System Clock 6-MHz from data slicer SDA 5231

10 VCS Composite Sync Sliced sync signal, part of the CVBS sig-
nal, coming from the data slicer SDA
5231.

11 SAND SANDCASTLE Three-level signal for SDA 5231 for syn-
chronization of F6.

12 TCSI/SCS | Sync Input/Output Synchronization output during text repro-
duction.

13,14,15 |RGB Red, Green, Blue Open drain video output signal for TV out-
put stages.

16 COR Contrast Reduction Open drain video output signal for con-
trast reduction.

17 BLAN Blanking Blanking signal open drain output

18 Y Character Output Open drain video output signal for black/
white

19 SCL Serial Clock I2C bus clock input

20 SDA Serial Data Bidirectional 1°2C bus data port (open
drain stage)

21 Vss Ground Digital

22 Vssa Ground Analog Analog ground for PLL

23 RC RC RC network for PLL loop to Vssa

Semiconductor Group
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SIEMENS SDA 5248-5

Pin Definitions and Functions  (cont’d)

Pin No. Symbol | Function Description

24 V opa + 5V Analog voltage supply for PPL

25 N.C N.C Output always low

26-29 DO0-D3 RAM Data Tristate bidirectional data port

30 WE Write Enable RAM control signal (active low)

31 RAS Row Address Strobe Control signal (active low)

32 CAS Column Address Strobe | RAM control signal (active low)

33 OE Output Enable RAM control signal (active low)

34-40 AO-A6 RAM Address Operation with dynamic memories with 4-
bit organization.

Circuit Description

Data Acquisition

The SDA 5248-5 meets all the requirements of the present teletext standard.

Data arriving at the TTD pin are accepted as teletext data as soon as the start code (dia-
gram 1) appears within the data entry window. All bytes are checked for odd parity errors and
1-bit errors are corrected in the bytes with Hamming protection. The parity check for the data
bytes can be deselected for reception of 8-bit data without parity. The following acquisition fea-
tures are available:

Automatic data font changeover to one of 6 language by transmitted control bits, indepen-
dent of the selection over the 1°C bus (diagram 8 and 10) .

Data reception during lines 2 through 22 in each half frame.

Data reception in all lines of a full frame by switching over to full channel operation. In full
channel operation one must note that the automatic erase function is only partially available,
hence all lines of every page must be transmitted in sequence or the whole page erased by
software.

Memory control of storage of up to 128 teletext page, 4 teletext pages are sought simulta-
neously and when received are transferred into the memory bank selected by the page
memory pointers (diagram 7, register 13 ).

In the "don’t care” mode pages can be sought whose page numbers are not precisely know,
by inserting a don’t care bit in place of the unknown number. This causes a search for all
numbers between OHEX and FHEX at the indicated location (diagram 5, register 3 ).

Capability of receiving supplementary information (ghost rows) which can be processed in
a microcomputer. This allows reception of 24 virtual lines per page in addition to the normal
text lines, and 2 Kbytes of memory are needed to store one page (diagram 2b ).

Semiconductor Group 29



'SIEMENS .

The transmitted clock time is directly written into page memory selected for display.

Automatic erasing of stored pages 0-7 for standard teletext.

Erasure of single pages by software command.

Rolling page number during search.

Character Generation

The character generator provides 192 alphanumeric characters and 2x64 graphics symbols in
a raster comprising 12 horizontal and 10 vertical points. The various display possibilities can
be selected by means of 32 control characters contained in the text (diagrams 8-11 ).

6 language are automatically selected by the transmitted page header control bits C12, C13
and C14 (diagram 3, line 25, byte 7) in standardized 7-bit operation (diagram 10 and 11 ). In
addition the capability exist in 8-bit operation, to select nearly all characters independently of
the control bits using the I1°C bus (diagram 8).

Teletext signals R, G, B, Y, BLAN and COR are available at the open-drain outputs. The COR
signal makes it possible to reduce the contrast during the mixed mode as well as inside or out-
side of a teletext box area. The Y signal reproduces only the teletext character plane without
color information and does not have a flash function. Diagram 12 shows the active display
area.

Additional features include:

e User-controllable character-height doubling with top/bottom selection.
e Status information above or below the main text.

¢ Insertion of all control, graphics or alphanumeric characters in the 24 standard rows and in
one extra status row is possible via the 1°C bus. By doing so the selected position of the
character can be made visible by means of a cursor.
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Timing
The internal system clock is derived from the 6-MHz clock F6 provided by the data slicer SDA
5231-2. The input F6 is AC coupled internally.

Vertical synchronization with the video signal occurs via the VCS input. The noise content of
the VCS signal is reduced by integration. If the signal is too noisy or no synchronization can be
achieved for other reasons the data acquisition is disabled. The device is able to supervise
the quality of the incoming video signal at the VCS input. This is done by means of counting
the sync pulses received during 64 ps. A good line of a video signal consist of 1 or 2 pulses
during 64 us. By means of an integration over the lines of move fields a good and weak signal
quality is defined. Under worse signal conditions the data acquisition is stopped. The quality
status bit of the VCS signal (VCSOK) is stored in the 1°C bus register 11B (see diagram 6 ).
Therefore the microprocessor can be used to supervise the signal quality level.

During the normal operation of the SDA 5248-5 (reg. 0, bit d3 = 0) and weak signal quality is
detected the IC will automatically switch to the unlocked operation mode. This means PLL and
video signal are no longer synchronized.

Is the bit d3 set to "1" there is forced synchronization even if the signal quality is weak. The
data acquisition will be stopped. But if the signal quality will get weaker it has to be considered
that the PLL jitter can be increased. During this operation mode bit dO in register 11B indicates
the quality of the last line received before reading the register. In the normal mode this bit in-
dicates the quality of the VCS signal integrated during some TV fields.

One evaluation in the SDA 5248-5 recognizes by good signal (VCSOK = 1) the field frequency
of the received VCS signal (50 Hz or 60 Hz) and the result is stored in 1°C register 11B (see
diagram 6 ).

The TCS/SCS pin can be defined as an input via the I>C bus. 17 ps after the start of a line an
internal signal is used to sample the input sync signal. (Refer to diagram 13 aand 13 b ).
Therefore the input signal shall have only low distortions and low noise. The first change from
"high" level to "low" level detected by this sampling process initiates the external vertical syn-
chronization of this device (see application circuit 3c ).

To reduce the hardware expense for the synchronization of the display part i.e. 60-Hz signhals
(NTSC) the vertical external synchronization of the integrated circuit can also be done via 1°C
bus through the VCS input (see application circuit 3b ). In this case, the bit VCS_to_SCS in
I2C register 1, bit d7 (see diagramm 5 ) must be reset to 1.

There is no requirement for an external switch-over circuit including an inversion for the SCS
input. At the same time the 6-MHz clock signal F6 and due to this the internal system clock are
always synchronized to the input signal. This doesn‘t depend on the signal quality of the input
signal. Furthermore, the noise components of the sync-signals are reduced by integration.

When the TCS/SCS pin is switched as an output it deliners a sync signal (interlaced or non-
interlaced) for the TV deflection circuit (see application circuit 3a and diagram 13a ).

The SAND output delivers a three-level signal which contains the phase-lock signal PL and the
color burst blanking signal FBB. The PL signal synchronizes the 6-MHz clock in the SDA 5231-
2. If for some reasons no synchronization is possible, the PL signal component of the sand sig-
nal (refer to timing diagram 3) is switched off and the oscillator is running unsynchronized.
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The field recognition output EVEN changes its state once per field. Using this signal it is pos-
sible to realize non-interlaced displays. The synchronization of the display can be derived from
the acquisition or the display related circuits in the device (e.g. in the after hour operation
mode).

The display locked synchronization mode can be selected by means of the 1°C bus bit VCS_-
to_SCS set to 1 (register 1, d7 = 1) or the I2C bits "external synchronization" (register 1, d0 =
dl = 1). Otherwise the display synchronization is locked to the acquisition circuit. The line or
timing relation of the EVEN output signal can be seen from timing diagram 4 . The detector

for the first field can be switched off via I>C bus bit register 0,bit d2. The EVEN output will re-
main in "low" status after the detector is switch off.

Memory Interface

The following memory types can be connected to the SDA 5248-5 without additional external
components:

- Dynamic RAMS with 64 K x 4 organization
- Dynamic RAMS with 128 K x 4 organization

The refresh for the dynamic memory occurs automatically in the range SAND = 0. The circuit
configuration for the different memory types are shown in the application circuits 1-2
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Organization of the Page Memory

The external page memory is subdivided into 128 pages of 1 Kbyte each, which are numbered
0 through 127. The different pages 0 - 127 can be selected using the active chapter bits AO till
A7 in the 1°C bus register 8 (diagram 6 ).

Bytes within a chapter can be selected via the 1°C bus addressing rows (12C bus register 9)
and columns (I2C bus register 10). Please refer to the diagram 6 . In the functional block "mem-
ory interface" the row and column addresses are automatically converted into the 10 bit wide
RAM address.

For the display chapter (A2 till AO in register 4, diagram 6 ) and acquisition chapter (A2 till AO
in register 2, diagram 5 ) the addressing is done indirectly via the 8 page memory pointers (1°C
bus register 13, diagram 7).

Each CHAPTER contains 23 lines with 40 columns each for storing the normal teletext data
(diagram 2a). In addition it contains lines 0, 24 and 25. Line O is the page header. Line 24 is
used to display status information from the control computer (to the user). Line 25 contains in-
formation for the control computer and 14 bytes free for optional use.

In the ghost-row mode the visible lines are stored in CHAPTER 0-3 and corresponding virtual
lines in CHAPTERS 4-7. 8 pages are assigned to the chapters 0-7 by means of the 8 page
memory pointers (1°C bus register 13, diagram 7 ). Diagram 2b shows in which CHAPTER line
a virtual line is stored.

On switch-on reset, the memory areas 0 till 7 are erased excepted for CHAPTER 0, line 0, col-
umn 7, where "alpha-white" (0000 0111) is written. During operation, erasing is possible via
I2C bus, but the erasing cycle requires up to 22 ms per page memory. As soon as the control
bit C4 for one of the four pages being looked for is transmitted, this page is automatically
erased. The actual state of C4 is stored in line 25 (diagram 3).

For each 8-bit data word two write or read cycle are necessary. Every cycle requires 250 ns.
The timing for the memory interface is given in the characteristics and in the timing diagram 5 .
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SDA 5248-5

[2C Bus

Organization of the 12C Bus Registers

0010 001 R/w

Component address

When the supply voltage is connected, a switch-on-reset is performed. The bus lines SDA and
SCL are released. Registers 0-4 and 7-12 are set to 0000 0000, register 5 and 6 to 0000 0011.

The page memory pointers in register 13 are set with the values:

Page memory 0: 00000000
Page memory 1: 00000001
Page memory 2: 00000010
Page memory 3: 00000011
Page memory 4. 00000100
Page memory 5: 00000101
Page memory 6: 00000110
Page memory 7: 00000111

The circuit functions as slave-transmitter and slave-receiver. Registers RO to R10, R12, R13
can be written only, register R11 can be written and read (diagram 5 and 6 ).

Note: All reserved bits have to be written with "0".

Semiconductor Group
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Write
S 0010 0010 A 0000 XXXX A XXXX  XXXX A P
i T Acknowledge 1
Start Write Stop
Chip Address Byte Register Address Data Word 1
Read
S 0010 0010 A 0000 1011 A S 0010 0011 A
) )
Write Read
Chip Address Byte Register A Address 11 Chip Address Byte
XXXX  XXXX A A XXXX  XXXX P
Data Word 1 Data Words nn Last Data Word

In several registers, an auto-increment of the register or column address occurs after each byte
Is written. For example, when register 1 is addressed, the data in register 1, register 2 and the
column selected by register 2 in register 3 are written, and an auto-increment of the column
addresses 0-6 takes place in R3, i.e. 9 data bytes can follow directly after the register
address 1.

The bits are numbered in reverse order of the I2C bus data stream.
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SDA 5248-5

Register O Register Address 0000 0000 "Pin Function Switch"
Bit Function Comment

d7-d6 reserved

d5 0 = SO-pin = low

1 = SO-pin = high

dé 0 = S1-pin = low
1 = S1-pin = high
d3 0 = normal operation
1 = forced sync (free run mode blocked) | no automatic self sync by inferior
VCS signal
d2 0 = EVEN-pin active
1 = EVEN-pin = 0V
d1l not used
do 0 =register 11 A is selected

1 =register 11 B is selected

After a write to register 20 the register address is increased to 1.
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Register 1 Register Address 0000 0001 "Setting the Operational Mode"
Bit Function Comment
d7 0 = normal operation 1=VCS TO SCS for 60-Hz display mode
dé 0 = acquisition of 7 bit and parity bit parity check of TTX data

1 = acquisition of 8 bit data words no parity check
ds 0 = acquisition ON 1 = acquisition OFF
d4 1 = enable GHOST ROWS reception of lines 25 to 30
d3 0 = DEW 2-22, 1 = full channel operation DEW = data entry window for
line 2-22
d2 1=TCSON TCSISCS pin is sync output
d1/d0 |00 =312/313lines - MIX - mode with interlace
d1/d0 |01 =312/313lines - TEXT - mode without interlace 7 is inhibit in flash
d1/d0 |10 =312/313lines - TERMINAL - mode | without interlace | messages and
subtitles
d1/d0 |11 = external synchronization TCSISCS pin is an input.

After a write to register 1 the register address is auto-incremented to 2.
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SDA 5248-5

Register 2 Register Address 0000 0010 "Page Memory Selection”
Bit Function Comment

d7 Not used

dé 0 = page memory pointer 0-3 BANK selection

1 = page memory pointer 4-7

d5/d4 |00 = page acquisition control ACQCCTO |Register 3 selection, ACQCCTO, the
page memory pointer O or 4 acquired page is stored under the page
memory address in register 13 page
memory pointer O or 4.
d5/d4 |01 = page acquisition control ACQCCT1 |Register 3 selection, ACQCCT1, the
page memory pointer 1 or 5 acquired page is stored under the page
memory address in register 13 page
memory pointer 1 or 5.
d5/d4 |10 = page acquisition control ACQCCT2 |Register 3 selection, ACQCCT2, the
page memory pointer 2 or 6 acquired page is stored under the page
memory address in register 13 page
memory pointer 2 or 6.
d5/d4 |11 = page acquisition control ACQCCT3 |Register 3 selection, ACQCCTS3, the
page memory pointer 3 or 7 acquired page is stored under the page
memory address in register 13 page
memory pointer 3 or 7.
d3 1=TB 0 = normal operation Test bit.
d2-d0 |addressing of column 0-6 in register 3 With address auto-increment

After a write in register 2 the register address is increased to 3.
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Register 3 Register Address 0000 0011 "Page Request Data"

This register contains 7 columns. The column address last written to register 2 is accessed.
After every data word the column address in register 2 is auto-incremented.

Column Address 000 to 110
Bit d5-d7 are not evaluated

Column Address Bit d4 Bit d3 Bit d2 Bit d1/dO
1 =do care
000 __, magazine number |HOLD (*) | magazine number —
i I
001 —> tens position <—— page number tens position ——
010 —> units position page numlber units ——
011 — tens position 0 0 «— hourtens —
100 —> units position hour units
|
101 —> tens position 0 <——— minute tens
|
110 —> units position minute tens
|

(*) HOLD = 0 Page contents are not updated
During an uninterrupted access to register 3 the HOLD function is
automatically performed

Each page data acquisition controller ACQCCTO-3 contain one register 3 (diagram 5). By
searching the same page in several registers 3, the page data acquisition with the lowest num-
ber has the priority.

No auto-increment to register address 4.

Register 4 Register Address 0000 0100 "Display Chapter"

Register address must be transmitted (no auto-increment from register 3).
Bits 3-7 are not evaluated.

Bits 0-2 number of the page memory 0 to 7 in register 13. The page memory refer to the ad-
dress of the page to be shown.
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After a write to register 4 the register address is auto-incremented to 5.

Register 5 Register Address 0000 0101 "Display Control Normal Inside and
Outside Box"
Bit Function Comment
d7 0 = only for foreground colors outside
1 = foreground and background colors has priority over "picture outside"
outside
dé 0 = only foreground colors inside has priority over "picture inside"”
1 = foreground and background colors
inside
d5 0 = normal contrast
1 = contrast reduction outside
d4 1 = contrast reduction inside
d3 1 = text outside
d2 1 =text inside
dl 1 = picture outside
do 1 = picture inside
Inside: inside a teletext box area
Outside: outside a teletext box

After a write to register 5 the register address is auto-increment to 6

Register 6

Register Address 0000 0110

"Display Control News Flash
Subtitle"

Function analogous to register 5, valid only for flash messages and subtitles controlled by
transmitted control bit C5 or C6.

Functions

control as in register 5.

After a write to register 6 the register address is auto-incremented to 7.

Semiconductor Group
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SDA 5248-5

Register 7 Register Address 0000 0111 "Display Mode"
Bit Function Comment
d7 1 = status information in row 0

0 = status information in row 24

dé 1 = cursor "ON" for position addressed cursor blinking is possible by repeated
inreg. 9 and 10 switching ON and OFF
0 = cursor "OFF"
d5 0 = reveal function activated after conceal display controller
character
d4/d3 01 = double character height,
only lines 0-11 visible
11 = double character height
only lines 12-23 visible
X0 = normal image
d2 1 = box on attribute enable in line 24
di 1 = box on attribute enable in line 1-23 a0 in d1 inhibits the display of flash
messages and subtitle
do 1 = box on attribute enable in line O

No auto-increment to register 8

Register 8

Register Address 0000 1000

"Active Chapter"

Register address must be sent (no auto-increment from register 7)
The bits 4-7 have no function.

Bit 3-1, erasing memory contents of the addressed page. The bit is not stored.
Within one frame period, the blanking code 0010 0000 is written to all
memory positions of line 0, column 0 to line 25, column 23.

Bit 0-2, the page memory addressed 0...127 for 1°C bus access. All pages can
Bit 4-7 be addressed directly.

After a write to register 8 the register address is auto-incremented to 9.
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Register 9 Register Address 0000 1001 "Active Row"

Bit 5-7 without function
Bit 0-4 selection of rows 0-25 in page memory.

Auto-increment of row address. Row 23 is followed by row 0.
Rows 24 a. 25 can only be selected directly.

After a write to register 9 the register address is auto-incremented to 10.

Register 10 Register Address 0000 1010 "Active Column”

Bit d6 and d7 without function
Bit dO-d5 selection of columns 0-39 in page memory

An auto-increment of the column address follows. Column 39 followed by column 0 and an
auto-increment of the line address in register 9.

After a write to register 10 the register address is auto-incremented to 11.

Register 11A Register Address 0000 1011 and Register 0, d0 =0
"Active Data"

Data Bit d7 dé d5 d4 d3 dz2 dl do

Alphanumeric and Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1
control characters

After writing a data byte, the column address is auto-incremented for the next data byte. After
reading a data byte the position of the next byte to be read is automatically selected, if the last
write command selected automatical the register 11 or if the last write command created an
auto-increment from register 10 to register 11.
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Register 11B  Register Address 0000 1011 and Register 0, d0 =1
"Status Register"

Bit Function Comment
d7 0 = 50-Hz VCS signal available \I valid only for "VCS is OK."
1 = 60-Hz VCS signal available > ford0 =0 no used
] (d7 always 0)
dé-dl1 |0 \I
do 0 = VCS signal is interferred > register 0, d3=0
1 =VCS is ok J
N
0 = last VCS line was interferred I\ reqister 0. d3 = 1
1 = last VCS line was interferred |/ 9 U
/

Write access to register 11B is impossible, if write access with the address 11B is attempted
as a direct write access to the page memory by means of register 11A.
No auto-increment to register address 12.

Register 12 Register Address 0000 1100 "Address for Page Memory
Pointers"

Bit d3 - d7 without function.

Bit dO - d2 page address selection in register 13

After a write to register 12 the register address is auto-incremented to register address 13.

Register 13 Register address 0000 1101 "Page Memory Pointer"

This register contains 8 columns. The page address last written to register 12 is accessed. Af-
ter writing of an address into register 13 the content of register 12 is automatically incremented.
Therefore the next data byte received is automatically written into the next page memory point-
er.

Bit d7 without function
Bit dO - d6 address bit for page address

All 8 page memory pointers have to contain different addresses otherwise different acquired
pages are written into the same area of the memory. After power-on reset the address pointers
contain the page memory addresses 0-7.
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Absolute Maximum Ratings

T A= 25 °C (all voltages are referred to Vss)

Parameter Symbol Limit Values Unit
min. typ. max.

Supply voltage Vb -0.3 6 \%

Voltages at:

VCS, SAND, SDA, SCL, EVEN

DO to D3, A0 to A8

OE, WE, CAS, RAS, S0, S1 VN -0.3 Vb V

TTC, F6 Vi -0.3 11 Vv

TSC/SCs, TTD Vin -0.3 8.5 Vv

R, G, B, BLAN, Y,COR Va -0.3 6.5 \

Ambient temperature Ta -20 70 °C

Storage temperature Tstg - 20 125 °C

Power dissipation P tot 1.3 W

Thermal resistance Rin 39 K/W

Operating Range

Supply voltage Voo 4.5 55 \%

Temperature Ta 0 70 °C
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Characteristics

Ta= 25°C (all voltages referenced to Vss)

Parameter Symbol Limit Values Unit Test Condition
min. |typ. max.

Supply voltage Vb 45 |5 55 |V

V pba 4.5 5 55 |V
Supply current | oo 80 160 220 |mA without load

| bpa 2 4 10 mA F6 =6 MHz
Inputs TTC and F6
Input voltage” Vip -0.3 10 Vv min. and max. values
Input signal” Vipp 1 7 V
Input leakage current I 20 HA Vi=0-10V
Input capacitance Ci 7 pF
Input frequency frrc 4 6.9375|8 MHz
Input frequency fre 4 6.0 8 MHz
Rise and fall times tr, ts 10 80 ns
Input TTD
Input signal™ Vipp 2 7 Vpp
Input leakage current [ 20 HA Vi=55V
Input capacitance C 7 pF
Rise and fall times tr, U 10 80 ns
Ext. coupling capacitor ™ | Cex 50 nF
) timing diagram 1
™ test circuit 2, timing diagram 2
™) test circuit2
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SDA 5248-5

Characteristics (cont’d)

Parameter Symbol Limit Values Unit Test Condition
min. [typ. |max.

Input VCS

L - input voltage Vi 0 0.8 Vv

H - input voltage” ViH Voo |V

Input leakage current [ 10 HA Vi=55V

Input capacitance Ci 7 pF

Rise and fall times tr, tr 500 |ns

Input SCL, Input/Output SDA

L - input voltage Vi 0 15 |V

H - input voltage V1 3 Voo |V

Input leakage current [ 10 HA Vi=55V

Input capacitance Ci 7 pF

Input frequency fscL 100 |kHz

Rise and fall times tr,ts 2 HS

Max. capacity of bus C max 400 |pF

Fall time (acknowledge) te 0.2 us from3tolV

SDA acknowledge V AL 0 0.5 \Y laL =3 mA

") test circuit 2
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Characteristics (cont’d)
Parameter Symbol Limit Values Unit Test Condition
min. [typ. max.
Input/Output TCS/SCS
Input signal SCS  (TSC = high impedance)
L - input voltage Vi 0 15 \%
H - input voltage V 1 3.5 \
Input capacitance Ci 7 pF
Input leakage current I 10 MA Vi=8V
Rise and fall times tr, t 500 |[ns
Output Signal TSC
L - output voltage VaL 0 0.4 \% loo =1.6 MA
H - output voltage VH 2.4 Voo |V —lon=0.2 mA
55 V lon=0.1 mA
Load capacitance CL 50 pF
Rise and fall times tr, t 100 (ns between 0.6 and 2.2 V
RAM Data Interface DO - D3 (Tristate input/output)
L - input voltage Vi 0 0.8 \%
H - input voltage Vi 2 Voo |V
Input leakage current [ 10 WA Vi=55V
Input capacitance Ci 7 pF
L - output voltage VaL 0 04 |V loo=1.6 MA
H - output voltage V qH 2.4 Voo |V —lon=0.2 mA
Rise and fall times tr, s 20 ns between 0.6 and 2.2 V,
output active
Load capacitance CeL 50 pF
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SDA 5248-5

Characteristics (cont’d)

Parameter Symbol Limit Values Unit Test Condition
min. |[typ. |max.
Output EVEN
L - output voltage Vau 0 0.4 \% l oo =1.6 MA
H - output voltage V o 2.4 Voo |V —lon=0.2 mA
Rise and fall times tr, tr 100 |ns between 0.6 and 2.2 V
Load capacitance CL 50 pF
Output SAND
L - output voltage VaL 0 0.25 |V loe=0.6 mA
Intermediate Vawm 1.1 29 |V + 1o =30 pA
level”
H - output voltage V oH 4.0 Voo |V —1 o1 =30 pA
Rise time tn 400 |ns between 0.4 and 1.1 V
tr 200 |ns between 2.9 and 4 V
Fall time ts 50 ns between 4 and 0.4 V
Load capacitance CL 30 pF
RAM Address Outputs OE, WE, AO - A8, RAS, CAS
L - output voltage VaL 0 0.4 \% loo =1.6 MA
H - output voltage V o 2.4 Voo |V —lon=0.2mMA
Rise and fall times tr, t 20 ns between 0.6 and 2.2 V
Load capacitance CL 50 pF
Switch Outputs SO, S1
L - output voltage VaL 0 0.4 \ l o =1.6 MA
H - output voltage VgH 2.4 Voo |V —len=0.2 mA
Rise and fall times tr, ts 50 ns between 0.6 and 2.2 V
Load capacitance Cu 120 |pF

*) timing diagram 3
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SDA 5248-5

Characteristics (cont’d)

Parameter Symbol Limit Values Unit Test Condition
min. |typ. max.
Outputs R, G, B, BLAN, Y, COR (open drain output)
L - output voltage 0 0.4 \% loe =2 MA
VaL 0 1 \% loe=5 mA
H - output voltage V qH 4.9 5 \ Ri=1kQan5V
Fall time ts RL=1kQby5V
(Test circuit 1) 20 ns Ven=45 - 15V
Fall delay td with RL =1 kQ by 5
(Test circuit 1) 20 ns \Y
Output leakage I Q 20 pA Ve=5V
Load capacitance C. 25 pF
Timing for Memory Interface
Cycle time tre,twe  |450 500 500 |ns
(page mode)™
Delay address to OE? | toe 10 ns
Pulse duration OE " t oeL 400 ns
Row address hold t RAH 25 ns
hold time™
Column address tcan 60 ns
hold time™
Row address set-up|tasr 5 ns
time™
Column address tasc 5 ns
set-up time™
Data set-up time” t cac 60 ns
Data hold time” torr 0 ns
Pulse duration RAS t RasP 280 ns
(page mode)™
Pulse duration CAS ™ tcasL 80 ns
Set-up time RAS™ tre 100 ns
) timing diagram 5b
™ timing diagram 5a, timing diagram 5b
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Characteristics (cont’d)

Parameter Symbol Limit Values Unit Test Condition
min. |[typ. |max.
Timing for Memory Interface (cont’d) (test circuit 5a, timing diagram 5b)
Set-up time CAS™ tre 100 ns
Set-up time CAS™ tee 55 ns
Delay WE” twe 10 ns
Pulse duratio WE” tweL 300 ns
Data set-up time” tos 10 ns
Data hold time” t on 60 ns
to tristate” tonz 40 ns

PLL Filter Currents

Load current I cH 20 80 200 HA Vo=19V
Load current I cH 20 80 200 HA Vou=25V
Load current | bcH —-20 |[—-80 [—-200 |pA Voo=19V
Load current | bcH -20 |—-80 |-200 HA Voo=25V

) timing diagram 5a

™ timing diagram 5a, timing diagram 5b

Components Used for the PLL Loop Filter (see test circuit 3)
Cr1=1.6 nF, Rr=1.8kQ
Cr2= 100 pF
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SIEMENS

v
%D Voo
1 T1
SDA 5248-5
SDA 5248-5
+5V
Ry
R B G, 1kQ .
BLAN
Y, COR M'J D
’ v
PIN
10 nF
21 J n VIJ
@ ————O
Test Circuit 1 Test Circuit 2
VDDA l/DD
T24 Tw
SDA 5248-5
s
% F1
RC|23 F |H
R.G B, 18k8 1 gnF
BLAN, Lry
Y. COR " |
100pF
f? lzw
UES02659

Test Circuit 3
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Vi a
J«Fﬁﬂ» “— f
90 % /
V&

Vip Vi J’ T

Vipp = 100 %
PP %)
i 10 % i

b f

£T
Wy = 50 % Line Giving Equal Areas UET00135

Timing Diagram 1
Input Signals TTC and F6

90 % 90 %

ft

*fps fon fou
40ns 40ns 40 ns 40 ns
min. min. min. min.
2V 2V
T \0‘8 V 08 \/]
TTD Stable TTD Stable

UET00136

Timing Diagram 2
Input Signals TTC and TTD
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TCS— and SANDCASTLE-Output
TCS
I
0 4.66 # (us)
SAND i
Intermediate Level JAsynchronous Phase
FFB
| |
1.5 8.5 33.5 f(us)
UET00181
Timing Diagram 3
TCS and SANDCASTLE-Output
EVEN Signal synchronized by the Aquisition Circuif
a) VCS with 50 Hz Field Repefition Ratfe
EVEN in Line 624
62 f(us)
EVEN inLine 311
672 f(us)
EVEN
6241625 311312 6241625 Line
b) VLS with 60 Hz Field Repetition Rate
EVEN
1172 311312 172 Line
UET00182

Timing Diagram 4a
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EVEN Signal, synchronized by the Display Circuit:
a) VCS with 50 Hz Field Repefifion Rafe
EVEN in Line 2
f(us)
EVEN in Line 315
1 (us)
EVEN
213 3151316 Line
b) VCS with 60 Hz Field Repetifion Rate
EVEN
213 2651266 Line
UET00185
Timing Diagram 4b
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Address AO...A7

Enable WE

Data DO...D3

Row Addﬁss
Strobe RAS

Column ﬂdress
Strobe CAS

fW
4
ROW AddressY Column Address X Column Address
R, N\ 7

7N

fWE

_/

{ Data from SDA 5248 Data from SDA 5248
= fos [ n ~=— fps

Traw T+ ™ "on - fpy ™

m fWEI fOHZ

—

_/

— fRASP o
fASR fCAH
fCP fCP
4
i ——

f CASI fCASI

fASC

UET02660

Timing Diagram 5a

Data Transfer with External Memory
Dynamic Memory 64 K x4 or 128 K x 4

Memory Write (Page Mode Write Cycle)
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fRC
4
Address AO...A7 ‘ROW Addressi 9 Column Address y Column Address

fDE

Enable OE /
e 7DEI

Data
from RAM

Data DO...D3

o

Row Address
Strobe RAS _/

Column Address 4
Strobe CAS _/

fCAS\

UETO2661

Timing Diagram 5b

Data Transfer with External Page Memory
Dynamic Memory 64 K x 4 or 256 K x 4
Memory Read (Page Mode Read Cycle)
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SDA 5248-5

b

T7C
EVEN
Fb
VeSS
SAND

Flolel=]~e

N

|

N

S[z]= 5[]

||~

11D l/DD DDA

TCS/SCS
SDA 5248-5

CAS
RAS
OE
WE
RC

26

27 3 8(1) VDD
29 17153 Dynamic
34 14 AO RAM
35 13 Al
36 12
A2
37 11 A3
38 9 Goldstar
A4 GM 71C464
39 3
A5
40 7
5 5 A6
A7
3
31 16 TS
32 51—=
RAS
33 1 OF
30 4 WE
23
Vss

11 8
UES02662

Application Circuit 1

SDA 5248-5 Interfacing to 64 K x 4 Dynamic RAM for 32 Pages

Semiconductor Group

57




SIEMENS

SDA 5248-5

1

6 26 2
—7 TTD VDD VDDA DO 7 3
—110C D1
5 28 15
S EVEN D2
Bl P N 17
10 34 14
—]vcs AO
T sanp Yy B 13
121565 /5¢s Jy) SLE 12
ot Kt 11
131, SDA5248-5 |38 9
141 A5 22 8
151, Py Kl /
17 g aN A7 12 6
18 3
19! A8 16
20| S 7 5
221 spA RAS
ot 123 1
SR e—
2154 RC
VSS l/SSA

DO
D1
D2
D3
AO
A1
A2
A3
A4
A5
A6
A7

s
RAS
OE

WE

1s
Voo

64 K x 4
Dynamic
RAM

Goldstar
GM 71C464

VéS

118
UES02662

Application Circuit 2

SDA 5248-5 Interfacing to 256 K x 4 RAM for 128 Pages
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SIEMENS

288 ns
White Level 1.153 ys f=—
100 %_|e_eve_ — — —— —
66 (£6) % == == =——— —l_”_
0 (iZ) %%Cu-evi‘
* Clock Run—=IN
- 11100100 Magazine and 40 Data Bytes
Line Sync. Pulse Startcode  Line Address UET001 71

Diagram 1
Teletext Input Signal (Line 2 to 22 and 315 to 335)
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—] 7 Bytes Status Field for uC

a —White from Decoder in Normal Operation
a —Green from Decoder in Search Mode

Text
(continuous in search mode)

Clock Time
(continuous)
Line
0 |0 ... 6|78 .. 33| 34 ... 39
1>|<
I
Page Memory
I 40 Characters (column) per Line I
22"
23"
24 Free for Status Information from uC
25 [0 ... 91 10 ... 33

14 Bytes Free for uC

10 Bytes for Received Page Information

UED02669

Diagram 2
Page Memory Organization

* Automatic erasable lines with RESET, CLEAR MEMORY or control bit C4

Semiconductor Group 65



SIEMENS SDA 5248-5

c Vv R
H | 0
A R W
P T
T U
E E |
R L N

L D

E E

X
R R
0 O
W W
0,1,2,3,4,56,7,8,9,10,1112, ... 37,38,39, BYTE
O: / O T T T T T T T T T T T T T T T N
1 1
2* 2
3* 3
4* 4
5* 5
6* 6 _
%064 |7 Enhanced Display
g* 8 Features
9* 9
10* 10
11¥ 11
12¥ 19 s EZ%Z Related
13* 13
14* u |14
15% 28 2
16 0
17% 57 1
18* 2
19* 5
20* 24 With Parity Check**
21* 25 With Parity Check**
22 28 o Magazine Related DATA koo 30
23* 30 X Service DATA Packet*** is Store only
24 78 1 y, in Chapter 4
25 Free | UED02670
Diagram 3

Virtual Page (Ghost Rows)

* Automatic erasable lines with RESET, CLEAR MEMORY or control bit C4

* In 7-bit mode (register 1) the marking bytes are checked DD parity and MSB is set
to. Defective bytes are not tacked over in the page memory.
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Diagram 4
Page Memory Organization

Line 25, Byte 0....9

Byte Data Bits

D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 HA PU3 PU2 PU1 PUO
1 0 0 0 HA PT3 PT2 PT1 PTO
2 0 0 0 HA MU3 MU2 MU1 MUO
3 0 0 0 HA C4 MT2 MT1 MTO
4 0 0 0 HA HU3 HU2 HU1 HUO
5 0 0 0 HA C6 C5 HT1 HTO
6 0 0 0 HA C10 C9 C8 C7
7 0 0 0 HA Cl4 C13 C12 Cil1
8 0 0 0 FOUND 0 MAG2 MAG1 MAGO
9 0 0 PBLF 0 0 0 0 0

Information Bits

HA
FOUND
PBLF

Page Number

High, Hamming error found in corresponding column
Low, when a header has been found
High, page search in progress

MAG =  Magazine number 0 to 7 (000....111)

PU =  Page number units (0...9)

PT = Page number tens (0...9)

MU =  Minutes units

MT =  Minutes ten usable as additional page sub

HU = Hour units code

HT = Hour ten

Control Bits

C4 = erase page C7 = suppress header

C5 = news flash C8 = update indicator

C6 = subtitle C9 = interrupted sequence
C10 = inhibit display
Cl1 = serial magazine sequence

C12, C13, C14 character set selection
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d7 dé d5 d4 d3 d2 d1 do Bit
Register 0 * * s1 S0 NO EVEN * SEL 11B Mode 0
FREE RUN OFF
Register 1 VSC TO SCS 7+P ACQ GHOST DEW TCS Sync-Mode 1 | Sync-Mode 0 | Mode 1

ROW ENABLE FULL

Register 2 * BANK ACQ ACQ B START START START Page
SELECT CCT CCT ROW ROW ROW Request
A2 Al A0 SR2 SR1 SRO Address

RAM ACCESS REGISTER

d4 d3 d2 d1 do Bit
_| — \
DO HOLD MAG2 MAG1 MAGO ROW 0 (MAGAZINE)
] CARE

DO PT3 PT2 PT1 PTO ROW 1 (PAGE TENS)
CARE

DO PU3 PU2 PUL PUO ROW 2 (PAGE UNITS) Eage
CARE Dgga“w

4 X Register 3 DO . « HTL HTO ROW 3 (HOURS) >
CARE
*not

DO HU3 HU2 HU1 HUO ROW 4 (HOURS) dBe.ft'“'f]d

CARE (Bits have
written

DO . MT2 MT1 MTO ROW 5 (MIN. TENS) with *0")
CARE

DO MU3 MU2 MUL MUO ROW 5 (MIN. UNITS)
CARE

/
| ©
I
| ACQ CCTO
ACQ CCT1
ACQ CCT2
ACQ CCT3

Diagram 5
Register Configuration
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d7 dé d5 d4 d3 d2 d1l do Bit
Register 4 * * * * * A2 Al A0 DISPLAY
CHAPTER
Register 5 BACK- BACK- CONTRAST | CONTRAST | TEXT OUT | TEXT IN PICTURE | PICTURE |DISPLAY
GROUND | GROUND REDUC- REDUC- ouT IN CONTROL
ouT IN TION TION NORMAL
ouT IN INSIDE
AND
OUTSIDE
BOX
Register 6 BACK- BACK- CONTRAST | CONTRAST | TEXT OUT | TEXTIN PICTURE | PICTURE |DISPLAY
GROUND | GROUND REDUC- REDUC- ouT IN CONTROL
ouT IN TION TION NEWS
ouT IN FLASH OR
SUBTITLE
Register 7 STATUS CURSOR | CONCEAL |[TOBOTTOM| SINGLE BOX ON BOX ON BOX ON [DISPLAY
ROW ON REVEAL DOUBLE 24 1-23 0 MODE
BTM TOP HEIGHT
RAM ACCESS REGISTER
d7 dé d5 d4 d3 d2 dl do Bit
Register 8 A6 A5 A4 A3 CLEAR A2 Al A0 ACTIVE
MODE CHAPTER
Register 9 * * * R4 R3 R2 R1 RO ACTIVE
ROW
Register * * C5 C4 C3 Cc2 C1 Cco ACTIVE
10 COLUMN
Register BIT 8 BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 ACTIVE
11A DATA
Register 60 Hz 0 0 0 0 0 0 VCSOK/ |STATUS
11B LLNOR
* not defined
(Register have to be written with “0”)
Diagram 6

Register Configuration
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Register 12 *

8 x Register 13 *

* * * * PA2 PAl PAO

A6 A5 A4 A3 A2 Al AO
* A6 A5 A4 A3 A2 Al AO
* A6 A5 A4 A3 A2 Al AO
* A6 A5 A4 A3 A2 Al AO
* A6 A5 A4 A3 A2 Al AO
* A6 A5 A4 A3 A2 Al AO
* A6 A5 A4 A3 A2 Al AO
* A6 A5 A4 A3 A2 Al AO

* not defined
(Register have to be written with “0”)

Address for Page Memory Pointers

Page Memory Pointer 0

Page Memory Pointer 1

Page Memory Pointer 2

Page Memory Pointer 3

Page Memory Pointer 4

Page Memory Pointer 5

Page Memory Pointer 6

Page Memory Pointer 7

Diagram 7

Register Configuration
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HIGH 0 0 X X 0 0 0 0 1 1 1 1 1 1 | BIT 8
NIBBLE| o | o | O] Of 1| 1| 1t 1ol 1] 1|1 1] 1]|BIT7
0 0 1 1 0 0 1 1 0 0 0 0 1 1 | BIT 6
LOW 0 1 0 1 0 1 0 1 0 1 0 1 0 1 | BITS
NIBBLE 0 1 2/A|3/B| 4 5 6 7 8 9 C D E F
ooooo| B | e | OGP T pE@E&Aali A
coot 1| BF | Ymae | B H [ QP g e e L) =
ooiol2| ¢ | e P72 BR B aaalludE
o113 i | Yo HE IO S cs£&HEeaX
orool+| e | ‘o | 2T | £ B HS IS I
0101 5| imeo | weer, o0 B E|U|eu EEa /2 |0
orrols] W | e | B[N v D SO O
011117 " | e | T | A g 6 = P[0
rooofs| fen |eneae) | || BRI X | B2 R | B O S22
1001(9| Ty |omees | XY L w32 & T 2 £E
rotofalead) (el xhe 2 | E| ==L 1L g=mE
10118 sene) | o0 || = | &R T | E2&Aa D
1100(C| gt | oot o | o) = O L | O 1a O ¢ & &)=
11010] 558 | sacraroms | — || == 1] | L] 902 ]
role] %0 | oy . = N @ 01 TS b
mifr| s M A2 0 o EdH  HH O P
BBBB GERMAN E S I FB S
[T11 N C T RE P
TTTT G A A EL A
L N L NG N
4321 [ D [ CI [
S I A HA S
H N N N H
A
\%
I
A
N UED03396
Diagram 8.1

Character Set Selection
Display of the Complete Character Set SDA 5248-5C1

(1) Reset before the start of each row

(2) Is implemented for the control character and not just the following characters

(3) These control characters have to be transmitted twice in succession implementation begins between control characters
(4) Not implemented

Comment: The random access to [J, 3 and § can be done only when the language selection bits
C12, C13, C14 are adjusted to the German language.
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SIEMENS

SDA 5248-5

HIGH
NIBBLE X X 0 0 BIT 8
0 0 1 1 BIT 7
1 1 1 1 BIT 6
0 1 0 1 BIT 5
LOW
NIBBLE 3/B 3/8B 6 7 HEX
S = L -u u
= =
= = = =
] el el =l el
[
(] (] = (]
St i e i B [ e
== ==
E= == == ==
oo 1 3 ] o e e
= =
oolm e
—1 1
] ] ] ]
s s s 5L
—1 1
= = = =
o110 o g e D
= =
=== == == ==
N e =
—1_I
ool m o w = =
== =
= = = =
" e S =" = o
= =
= = = =
o s m_aE 5 BoE
1
== == = ==
D o= o
(=
1100 ] o o Y
B
= = = =
11010 | e=em EE=E EE EE
= = = =
= = = =
1110t === EHE EHE EE
] ] 1
== == == ==
T = EHE EHE EHE
= = = =
BBBB|H
|11
TTTT|E| GBM /BM | GBM | ZBM GBM | ZBM GBM | ZBM
43211]X
SG: Separated Graphics UED02672
CG: Contiguous Graphics

Diagram 9.1

Graphic Characters SDA 5248-5C1 (West European)

Graphics mode is activated by control character (0001 0XXX).
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SIEMENS

SDA 5248-5

Diagram 10a
SDA 5248-5C1 (West European)
10.1 National Character Set Selection Using the Transmitted Control Bits

Bit 8 transmitted parity bit is reset to 0.

The national characters in diagram 10 are implemented in the corresponding positions in

diagram 9.2 .

Trans- |English|German |Swedish |ltalian |French |Spanish |[Dynamic Reserve

mitter Character
Redefinition

Control

bits

C12 0 0 0 0 1 1 1 1

C13 0 0 1 1 0 0 1 1

Cl4 0 1 0 1 0 1 0 1

Siemens |[English |German |Swedish |ltalian |French |Spanish [English English

SDA

5248-5C1
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SIEMENS SDA 5248-5

6/0 6/8 7/0 7/8

NC = EE: =
6/1 G}é B ;/1 H‘7/9

NC
6/4 7/¢C
s |
ops s T
:M‘n;u A . E B NC
T
TR R NC

T

UED02673

Diagram 10.2
Basic Character Set SDA 5248-5C1 (West European)

Basic character set (code: high nibble/low nibble for bit 8 = 0)
NC = National Character (diagram 11 )
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SDA 5248-5
7/8  7/c 7/D  7JE

6/0

5/F

2/4  4/0  5/8B

German

2/3

H H H4 In| TIT 1T
H =8 H H b HH H
5. =8 H H fiH EH H
| Shianm HH g E < gHRHE
it w L w w l
&, ~ ~NH | ~ ~ H ~
HHHH N~ N ~ N~ HT ~
HH H ﬁmll LT [m In) HH HH
Ht H H u sl H 2% 5 &
7 o Hilk o [EiHH- o a ™ BHHE
i =5 ~ S HHE ~ ~ a5 NHH |
T [ N HHE [ TITT ~ T M~ TITT
- E=ER" " am HH =8 g e H
H H H H o~ H
85 aE & o O B o B © e — -
HH =8 ~ “HH | N HH H NHH tH ~H H
TIrT N~ M~ TIT N~ TITT ™~ Tt M~ T
s S = a n ma T T mamas
m HHHH m m m ~
~ ~ ~ ~ ~
~ EHHHHH ~ ~ ~ ~
oe T EE
o o i o o
X BeEL s X X
© © TTTT © [(s]
=
m
il
il N
L L b Lo ~
NS N 1 N N
n [To) uf n n
o = |
E FH
HH <
w Lo pHEHE w -
N = T N N
To) n [Te) [T9)
FriiiH FrilH 2}
(] i o (] 1t (=] ~
N\ HHHIH N N\ HHH N N
1 HHHHIH N L0 HHHIH n Te)
== m ™ == m T manammanms] mammmnanms]
H | H H T HH H HH H
H il H H fiH H H HH H
T T [N | 1 1
T O o HEH o FHE o AR &
H H N %mwm ~MH H N ui N H H ~HH H
H W B w0 HHHH 0 HT n HH 0 it
H 0 T == n mamammanma]
A HH H H H H
H HiF H H H H
HiF
HIFH it HIF it
T m | m T m o 1
= H N H HH \H H N S\ HH a5
NS n HH wn NN n n Tt
T = ™ T manas
=" i EH H
H H o o FHiEH c o
O N ~ H ~
~ ~ o
[ TTT o
o =
o (gt =
N N m <
N O N
o~ C « O <
< = < %)
0 o [ I3} o—
= C O c [
2w g O m . ° ™ o
S XH H O N S XH H NS aQ
Ll o~ Tt v — « Tt L. o n

SIEMENS

UED03397
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National Characters (NC) SDA 5248-5C1 (West European)

Semiconductor Group

Diagram 11.1a



SIEMENS SDA 5248-5

¢/s c¢/6 c¢/7 Db/5 D)6 D/T E/5 E/6  E)T

TTTT

TTTT
T
T
T
TTTT
iman
T
iman
iman

T

T

T

inEmE:

T T im
Tt ma; IEEEEEEREE] T

F/O F/1 F/2  F/3  F/4 F/S  Ff6 /7

T
imm
imm
T

TTITTITT
T
T

T - u T T TP T
INEEEEEEEE] TTTTIIITLT TIITITT TTIT TTT INEEEEEEEE] innsnssnnnsMunn; TTT

F/8 F/9 F/A F/B F/C F/D

jmans 1 B

:]
ﬂ H T
i*ﬁ TP T ﬁ
TITIIITT TTITTLT TTT TIT TITTITT

| mm EE

| mm_EE

THTTY
T
imm
T

TITTT
T
T
TTTTT

Diagram 11.1b
National Characters (NC) SDA 5248-5C1 (West European)

Fixed special characters
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SIEMENS SDA 5248-5

NIBBLE 0 1 2/A3/8 1=
wm%ﬁﬁ\ﬂ@ﬂ@@@@@@@ﬂ
oou | [y | Eeecd
S v 2BHbraaas b
0011]3] e | veeie |3 FH TS | =80 E&E I
WMW%ﬁHMHWMMHH@WEE
oo bl e S EUeu G A0S T
0110[s| Gor | ‘v | Bd| | IF A | v ERNEN X OO L
o [P e |77 GWawBBE I
1000|8| Flash Conc'eo\(Z) s HBHHHHH[—'HH DEEEW
TS 9 TY iy Gaaz SN
1wwwm% KEEEEEECS
1011|B|Start(3) [ ESC(4) H‘Wﬁﬁﬁﬂ@@ﬁ
ol 2L S1 S B0 EsER
1101 [o] %88 oo, | === ™1 0 & LI P ][22 T
e s [ty . >N X 0L < BV
ol e e A 202 ol e 8
BBBB ROMANIAN G SHCS P S
Diagram 8.2

Character Set Selection (East European)
Display of the Complete Character Set SDA 5248-5C2

(1) Reset before the start of each row

(2) Is implemented for the control character and not just the following characters

(3) These control characters have to be transmitted twice in succession implementation begins between control characters
(4) Not implemented

Comment: The random access to [J, B and § can be done only when the language selection bits

C12, C13, C14 are adjusted to the German language.
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SIEMENS

SDA 5248-5

HIGH
NIBBLE X X 0 0 BIT 8
0 0 1 1 BIT 7
1 1 1 1 BIT 6
0 1 0 1 BIT 5
LOW
NIBBLE 3/B 3/B 6 7 HEX
A = L -J u
| =
= = = =
el el el el
(o )
= = = =
iy By B = B B
| =)
] == O] ==
T s = —
| =
s m e
=T 1
= = = =
R Mg e
=
= = = =
e
=11
= = == == ==
e
=11
oo m o m m =
I
= = = =
oo e e e s " n
| )
= = = =
ol S a5 W
= =
== == == ==
B0 e = Y
1l
100 o e e =
1
= = = =
/5 m B == B =
=1
= = = =
[aE oS gl - el 5
=
= = = - = = = =
[ E=MgE s
—1
BBBB|H
L
TTTT|E| GBM | ZBM | GBM | ZBM GBM | ZBM | GBM | ZBM
4321]|X
SG: Separated Graphics UED02672
CG: Contiguous Graphics

Diagram 9.2

Graphic Characters (East European) SDA 5248-5C2

Graphics mode is activated by control character (0001 )XXX).
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SIEMENS

SDA 5248-5

Diagram 10.b
SDA 5248-5C2 (East European)
10.1 National Character Set Selection Using the Transmitted Control Bits

Bit 8 transmitted parity bit is reset to 0.

The national characters in diagram 11 are implemented in the corresponding positions in

diagram 10.2 .

Trans- |English|German |Swedish |ltalian |French |Spanish |Dynamic Reserve

mitter Character
Redefinition

Control

bits

C12 0 0 0 0 1 1 1 1

C13 0 0 1 1 0 0 1 1

Cl14 0 1 0 1 0 1 0 1

Siemens |Polish |German |[Scandi- |German|German |Serbo- Czech- Romania

SDA navian croat Slovak

5248-5C2
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SIEMENS SDA 5248-5

6/0 6/8 7/0 7/8
NC B |
6/1 6/9 7/ /9

§ G

- 7/E
:E: NC
) - 7/F

UED02673

Diagram 10.2
Basic Character Set SDA 5248-5C2 (East European)

Basic character set (code: high nibble/low nibble for bit 8 = 0)
NC = National Character (diagram 11 )
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SDA 5248-5

SIEMENS

German

7/E

D

7/

7/C

7/8

5/8

4/0

T

TITT

(===

mm
T

-
T

TTT

TTT

TITTTT

T
i

5/F 6/0 7/B 7/c 7/D  7JE

E

5/

i

TT
T

=
H

TITT
TT
TT

T

TITT

==

1

TT
TT

T
TTTT

TITTT

Scandinavian

2/

7/E

7/D

6/0 7/B  7/C

/

2/4 4/0 5/B  5/C

3

TTT

TTTITTT

T
TTT

TTT

TTT

T
T
1

T

TTT

TTTT

(===

T
TTT

TTT

TITTTTTTTT

mm
TTT

T

T
IT

TTT

TTT

TITTTT

TITIITTT

[talian

7/E

7/D

7/C

7/8

6/0

5/F

5/E

TITT
TT

T
TITT

5/D

e eah
T

5/C

TITTT

French, Belgian

2/3

7/E

7/D

7/C

B

7/

5/ 6/0

E

5/

5/8 5/C 5/D

/0

==

4

2/4

=

TTT

=

T
T

T
T

TITT

Spanish
2/3

4/0  5/11 5/12 5/13 5/14 5/1 6/0 7/11  7/12  7/13  7/14

2/4

H

ma;

(===

T
T
T

UED03397

Diagram 11.2a

National Characters SDA 5248-5C1 (NC)

SDA 5248-5C2 (East European)
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SIEMENS SDA 5248-5

8/3 8/5 8/6 87 9/3 9/5 9/6  9/7

T HHEHH = I AL T ) |
i :=== s i T 3
I s Ll s i i T B
H F— T H i H num i

T T T T un

NS 1T T EOT T T

H
\\\\\\\\\\\\

¢/3 ¢/5 ¢/6 ¢/7 Db/3 D)5 D)6 D)7

vvvvvvvvvvvvvvvvvv
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

E/3 £/5 E/6  E/7

F/0 F/1 F/2 F/3 F/4 F/5 F/6 F/7

/8 F/9  F/A F/BF/C F/F

UED02675

Diagram 11.2b
National Characters (NC) SDA 5248-5C2 (East European)

Fixed special characters
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SIEMENS

SDA 5248-5

Display Timing

fet——————————————— A ——————————————————

Teletex Horizontal

0 16.67

0 is the Refence in Test Circuit 3

56.67 —= 1 (ps)

R, G, B, Y, BLAN Teletex Vertical
{ {
0 41 Line Number 291 312
(354) ® (604) (624)
UET01379
Diagram 12
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SIEMENS SDA 5248-5

a) Line Sync Pulse |_

Lo \

0 4.66 64 — f [us]
b) Equalizing Pulse |_| |_| |_

I I \

0233 32 34.33 64 — f [us]
c) Main Pulse |

\ \ \ L

0 27.33 32 5933 64 —® [ [us]

Times are referenced to 0 with £ 100 ns folerance

| 622 | 623 | 626 | 625 1 1 | 2 | 3 | & | S | 6 |
(309) (3100 (311 (312)

| 310 | 31 | 312 | 313 | 316 | 315 | 316 | 317 | 318 | 319 |

d)T?S” || ” ” ” ” ” | ” ” ” ” ”l ” ” ” ” || || with Inferface

| 622 | 623 | 626 | 625 1 1 | 2 | 3 | & | &5 | 6 |
(309) (3100 (311 (312

e)TTS” ” ” ” ” ” | ” ” ” ” ”l ” ” ” ” || || with Intferface

| 310 | 31 | 312 | 313 | 3% | 315 | 316 | 317 | 318 | 319 |

(1) (2) (3) (4) (5) (6)
s UTTUT T LI TTTT T U winmrerrace
| 309 ] 310 | 311 | 312 | 1 | 2 | 3 | & | 5 | 6 | *3%;;?; tmes
(310) 1 (312 BB M @ B W 5B (6) -3 ines

UET01377

Composite sync
TCS contains line sync equalizing pulses and main pulses.
D, e, f are the vertical sync signals with line numbers.

Diagram 13a
Raster Change Frequency 50 Hz
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SIEMENS SDA 5248-5

a) Line Sync Pulse

B \

0 47 63.6 —= #(us)
b) Equalizing Pulse J J

| || \

02.3 31.8 34.1 63.6 —= 1(us)
¢) Main Pulse

\ I L

0 27.1 31.8 58.9 63.6 —= f(us)

1522 1523 1524 5251 1 | 2 | 3 | 4 | 5 | 6
(259) (260) (261) (262)

| 260 | 261 | 262 | 263 | 264 | 264 | 266 | 522 | 268 | 269 |
M @ @ @ © (6

Equivalent line number in parenthesis. UET01378

Diagram 13b
Raster Change Frequency 60 Hz
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SIEMENS

SDA 5248-5

b

LIy
P

\
i

e

Q

©
/@@@@@@

R@Q@@@@@G

VIX — MODUL

@ @ =;::

t )
HHH!H

d.

& 0000000

_(©  SIEMENS AG _.v——_
@@@@@@@@@@@@

UES02677

Layout / Plug-In Location Plan
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SIEMENS SDA 5248-5

C1023
100 nf 1C1003 100 nF

HYB 514256 =]
@ R1018 C1026
C1022 8 kQ 1. 6 nF
47 pF C1009
22 uF
"IT [ C1002 SDA 5248-5 22 pF

C1025 W > ki)
2 Oﬁw@%’
@ O— R1014
1.2 kQ
] O— R1011
1.2 kQ)
1 BC 548
'|' Ti003

C1021 z C1o1a 01017 C1o 16 C1o15 Ct 014 C1o 13 Cy o oL

F
100 n R1005
2 2 k()
R1008

Q1o12 1 3875MHZ 10 nF 100 pF270 pF22 nF470 pF 1nF 15pF 1.2 kQ
O— R1009
Cro21 J— 1.5kQ
15 pF '|' R1006
1.5kQ
I C1001 1001
SDA 5231 O"H
Cioto C1003  T1o01 T1002
22 uF Q1001 Cioos 22 pF R1003 0 220pF  BC 548 BC 548

%Qi[%@éé ¥

04F Cio03 Cro02 Cioot Riooz  Riote R1007 R1013  Rio1o
220 uF 68 nF 470nF 56k 820 150Q 150Q 150Q

R
seon  ST1001 12pole

Cai

szo /?1017
22 nF 3300

T

C1005 C1004
33nF 330 nF

|—u—| |—n—

UES0267¢

Plug-In Location Plan
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SIEMENS SDA 5248-5

HGHT o | o [ x[x[oJololo[ 1111 1]1]8ITS
NIBBLE| o 0O | oot |ttt o]t t|[1t] 1| 1]|BIT7
o | o | 1|t1]|oflo|1]1|lolo|o]o0o]| 1] 1]|BITS
o\ | 0 | 1 Jolt]joftjojt]|oflt1]o[t]o0o]|1]|BTS5
NIBBLE 0 i 2/A[3/8 456|718l 9l ClDIE[F
0000 0| ghie | esae \\ﬂ\@\?\\*\@\@\\?\\e\\aé =1
oot [1] e | Ve 1dje&A
0010)2 Ghan | 'teen ”HEHEHEHhHFL;JEWEﬂ@EET
o113 e | Wi S CS|lcsEMEelaX
orools] 7 | ' Bl DT dESGSE 1S5 T
010115 | uobus | ueeare | w0 o E | 2| GEN SRR O
oot |t B4&FWVFVEIRIS D20
o111 7] Mk | T G o EEN = [N O
1000]8] i | cores ) | |SER[HIX [l 11 B O &R |am
1001)9) Y |t }\\?HI\\?HE\@&J@W@E@
1010 Alena (13)] Somercied [nfe 3 \—Hi_é\ﬁ =2/% |
1011(B| Start (3) | esC (4) e aaE
100|C Higﬁm(qﬁlZ) Sgocckl;rgu’ig ;J‘{HL‘W‘E-HE‘LZJWEWEE‘
11010] v | scgroons | — | = 11 L3 o L= | =i 1 [OX
1110 [E] SO (4) GrepH:ilcd(Z) = EH
IEEC ﬁH%H#\E\#H#@Fﬂ
3888 GERMAN E T I FB S
R
4321 L K L NG N
I 1 1 ¢cI 1
S S A HA S
H H N N H
Diagram 14a

Display of the Complete Character Set SDA 5248-5TR

(1) Reset before the start of each row

(2) Is implemented for the control character and not just the following characters

(3) These control characters have to be transmitted twice in succession implementation begins between control characters

(4) Not implemented

Comment: The random access to [J, B and § can be done only when the language selection bits
C12, C13, C14 are adjusted to the German language.
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SIEMENS

SDA 5248-5

H%EQLE X X 0 0 BIT 8
0 0 1 1 BIT 7
1 1 1 1 BIT 6
0 1 0 1 BIT 5
LOW
NIBBLE 2/A 3/B 6 7 HEX
000019 g} Lé
= L& — 1
= = = =
SNl il el Pl
| L L -
| L L L
cotofo | M T Z e e
— L — | ——
B . B N .
XN i e e e e e
| L . N1
cloofm M m  w e
| L. L -
. . ] .
o W E S e E
| B | _§ 1
| L L L
o o]o)m = "= T S
- L L. -
N . I . N . N .
e mliel = =
- L L. -
ooole] m _m  m =l
| L. - =
L L | L
oot o[ " mm ™ Py e
|__ B L. 0|
= = = =
ool & W S 8 5 B 5B
| L U -
N . I . N . I .
BRI o= =
= L == ===
1100 | o
| L. i u
. . ] .
oo ] e o e e gy S =
= | L= ==
= ﬁ = =
T110(E(/mmmm | il Il
| B L L -
I . I . N I .
| |[ammgs sy s
= L == ===
BBBB (H
1111
TTTT|E| SMG [ CMG | SMG | CMG || SMG | CMG | SMG | CMG
4321(X
CMG= Continuous mosaic graphic UEDO4361
SMG= Separated mosaic graphic

Diagram 14b

Graphic Characters turkish Character Set SDA 5248-5

Graphics mode is activated by control character (0001 0XXX)
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SIEMENS

SDA 5248-5

9.1 National Character Set Selection Using the Transmitted Control Bits

Transmitted parity bit is reset to 0.
The national characters in diagram 10 are implemented in the corresponding positions in

diagram 9.2 .

Trans- |English |German |[Swedish |Italian |French |Spanish |Dynamic Reserve

mitter Character
Redefinition

Control

bits

C12 0 0 0 0 1 1 1 1

C13 0 0 1 1 0 0 1 1

Cl4 0 1 0 1 0 1 0 1

Siemens |English |German |English [ltalian |French |Spanish |Turkish English

SDA

5343 TR
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SIEMENS SDA 5248-5

NC i
= s/ 6/4 6/C__7/4 7/C
NC d . i

5/D
NC
‘15/E
NC
T 5/F

:‘} % NC

Basic Character Set (—Code:
High Nibble /Low Nibble for Bit 8=0)
NC=National Character (Diagram 10)

Diagram 9.2
Basic Character Set

Basic character set (code: high nibble/low nibble for bit 8 = 0)
NC = National Character (diagram 10 )
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SIEMENS SDA 52485
German
2/3 2/4 4/0 5/8 5/ 5/D 5/E 5/F /0 7/B 7/C 7/D TJE
English
2/3 2/4 4/0 5/B 5/C 5/b 5/E 5/F 6/0 7/8 7/C 7/  7JE
Tk : g i ] m Eagslﬁ
Turkish
2/3 2/4 4/0 5/B 5/C 5/D 5/E 5/F 6/0 7/B 7/¢C 7/0 7/E
[talian
2/3 2/4 4/0 5/B 5/C 5/b 5/E 5/F 6/0 7/8 7/C 7/  7JE
French, Belgian
2/3 2/4 4/0 5/B 5/C 5/D 5/E 5/F 6/0 7/B 7/¢C 7/0 7/E
. H :”mx g: = B il - H R % H H
Spanish
2/3 2/4 4/0 5/B 5/c 5/D 5/E 5/F 6/0 7/8 7/C 7/  7/E

UED04863

Diagram 15a
National Characters (NC) SDA 5248-5TR
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SIEMENS SDA 5248-5

8/s 8/6 8/7 9/5 9/6  9/7

EDIFIE)S)
¢/5 /6 b/7 E/5 E/8 E/T _
= 0 = e
PO F/1 F2 F: /7

F/8  F/9 F/A F/B F/C F/D  F/E F/F

UED04864

AM
k-1
Ty

Diagram 15b
National Characters (NC) SDA 5248-5TR
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