VPS Data Line Decoder SDA 5640

MOSIC

Type ‘ Ordering code ' Package

SDA 5640 ‘ Q67100-H8087 ’ DIP 14

Description of function

In conjunction with a video processor (data slicer), the SDA 5640 as data line decoder,
receives and decodes additional information for the video program system (VPS) in data
line 16 of the TV signal (see diagram 1, 2). Subsequently, the information is forwarded for
further processing via the 12C bus interface.

Since each program is identified by an encoded label during transmission, the data line
decoder provides for the recording and controlling of a specific program on the video
recorder. As a result, erroneous recordings caused by program changes or postponements
are prevented.

Description of applications

The application circuit 1 shows a complete data line recorder comprising a VPS decoder
and a data slicer.

Circuit description

Essentially, the data line decoder consists of three function blocks, namely, a timing, a data
acquisition and a data output block.

Timing block

This unit recognizes line 16 from the VCS signal (see diagram 3) and enables the data
acquisition block for this time period. By means of counters, the pulse widths of the VCS
signal are measured and the vertical sync signals are subsequently derived from these
measurements. The location of the first line pulse after the frame sync roll pulses (including
the post-equalizing pulse), defines the first or second half-frame. In the case of the first
half-frame, a counter counts up to the 16th line pulse and enables the data acquisition
block until the 17th line pulse.

Data acquisition block

While the timing block indicates line 16, the biphase data signal arriving on the DZDA line
is searched for the start bit (see diagram 4). This bit is used to synchronize the decoding
circuitry and is the only bit that does not comply with the biphase code format (Manchester
code format). As a prerequisite for transferring the data into the output register, the start
code must be recognized in the six bits following the start bit.
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From a total of 15 words with 8 bits each, only words 5 and 11 to 14 are relevarit to the
evaluation process in the video recorder. Therefore, only these 40 bits are transferred into
the shift register. During the entire data telegram the biphase antivalence rule is checked.
At the end of word 14, the relevant 5 words are transferred into the transmit register bank
if the start code is identified, no biphase violations are detected, and the IC is not simultaneously
addressed via the I2C bus interface.

After reading out the VPS data, the transmit registers are cleared (all bits logic “1”) and
reloaded after line 16 is received without errors. As data line 16 is transmitted once within
a full frame, the intervals between reads should be greater than 40 ms.

Data output

Data output is performed via an 12C bus interface (slave transmitter). The time relationship
between the SDA and the SCL signal lines during the read-out phase is shown in diagrams 5
and 6.

The data transfer format is:

Chip address As | Word 11 AM | o | Word 14 am | Word5
f. slave

START
f. master f. slave f. slave

NAM STOP

The information contents of words 11...14 and word 5 are shown inthe data sheet on page 312.

Sequence

1. The processor (master) prompts a start condition (SDA changes from High to Low,
while SCL = High). Subsequently the master clocks the SCL line for the duration of the
protocol.

The word address counter is reset and points to word 11.

2. Synchronous to the first 8 SCL clocks, the master forwards an 8 bit chip address onto
the SDA line (VPS decoder must be hardware programmed for this address).

3. During the ninth clock phase, the master enables the SDA line (SDA changes to high,
due to an external pull-up resistor) and the decoder (slave) generates an acknowledge
(returns SDA line to low; AS).

4. During the next 8 SCL clocks the slave forwards the address word to the SDA line.

5. Intermediate clock for master acknowledge (AM), causes the slave transmitter toincrement
its word address counter.

6. Repetition of steps 4 and 5, unti! all data values are output. However, the master does
not acknowledge the fifth data word, indicating to the slave the end of transmission
(no acknowledge; NAM).

7. The master ends the protocol with the stop condition during the last SCL clock period
(low-high change of SDA while SCL = high).
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Description of additional decoder functions

1. Without special measures, the color burst would be available as a data signal on the DZDA
line in addition to the VPS data. in order to prevent the VPS decoder from synchronizing
to the color burst, the decoder supplies the data slicer with a color burst blanking signal
(SAND) to reset the data separation circuitry and the clock phase detector in the video
processor (see diagram 7). The data output of the data slicer as well as the DZDA input
of the VPS decoder are forced to low for the duration of the SAND pulse, so that the
coupling capacitor is precharged to low during the SAND pulse phases.

The decoder generates the SAND pulse for each TV line, it is however synchronized
with the VCS signal only once per full frame.

2. The DAVN signal indicates whether VPS data is being received by the SDA 5640.
When a data line is present, puises with the vertical frame frequency appear at the DAVN
output (see diagram 3). The output is set each time at the beginning of line 16 and reset
with the data transfer pulse (internal signal at the end of word 14 within line 16). When
the transfer pulse is not generated due to missing data line information, the signal line DAVN
will remain high.

In addition the DAVN signal is set to high when the chip is addressed via the I2C bus.
This corrects an accidental low level on DAVN due to a missing CVBS (composite video
blanking signal).

3. By means of the test pin (TI = high) the DAVN output can be switched to serve as a test
signal output. The internal signal Z16N (when CSO = low) or ADIX (when CSO = high)
is connected to the DAVN output.

4. A data query via the 12C bus is started by the master by transmitting the chip address,
which must be identical with the hardware address of the VPS decoder. Two different
chip addresses can be selected through input CSO0:

Chip address

CSO0 (hexadecimal)
low 21H
high 23 H
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Maximum ratings

Supply voltage range
Input voltage for DZCL, DZDA
Input voltage

Ambient temperature range
Storage temperature range
Total power dissipation
Power dissipation per output

Operating range

Supply voltage
Supply current
Operating frequency
Ambient temperature
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min typ max Remarks
Voo —0.3 6 \
Vimz —-0.3 10.5 \
Vimi —-0.3 6 v Exception:
DZCL, DZDA
Ta 0 70 °C (see Vi)
Totg —40 125 °C
Piot 300 mw
PQ 10 mw
Voo 4.5 5 55 \Y
Iop 50 mA
fs 4 5 6 MHz
Ta 0 70 °C
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Characteristics

TA =25°C

min typ max
Input signals SDA, SCL
H input voltage Vin 3.0 Voo \
L input voltage Vie 0 0.8 \
Input capacitance C 10 pF
Input current Iy 10 uA
Input signals VCS, CS0, T, SWI
H input voltage Vig 2.0 Voo v
L input voltage ViL 0 0.8 \
Input capacitance C 10 pF
Input current Im 10 pA
Input signal DZCL
H input voltage SWI>2V Vin 20 Voo \
L input voltage Swi>2Vv ViL 0 0.8 \
DC voltage portion SWI <08V Veuoe 4 8 A
Amplitude SwWil <08V Vousss 1 4 \
Input capacitance C 10 pF
Input current Iy 10 pA
Input signal DZDA
H input voltage SWI >2V ViH 2.0 Voo Vv
L input voltage SWI>2V ViL 0 0.8 \'
Amplitude Swi <08V Veusss 2 7 \
Input capacitance C 10 pF
Ext. coupling capacitance SWI <08V Cec 10 50 nF
Input current SWi>2V IM 10 nA
Output signals SAND, DAVN
H output voltage Io=—100 pA Vau Vop-0.5 \
L output voltage Io=1.6mA VaL 0.4 Vv
Output signal SDA (open drain stage)
L output voltage Io=3.0mA VaL l \ { 0.4 ’ \Y
permissible H-output voltage Van 5.5 \'
Crystal oscillator input XTAL1
H input voltage Vin 2.0 ‘ [ Voo Vv
L input voltage Vie 0 0.8 \
With external clock injection at XTAL2
H input voltage XTAL1 =0V Vin 2.5 Voo \
L input voitage XTAL1 =0V ViL 0 0.8 \'
Crystal characteristics
Resonance resistance R, 100 Q
Load capacitance C. 20 pF
Shunt capacitance Co 4.5 pF
Max. permissible load 10 mw
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Block diagram for data line decoder
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Pin description

Pin Symbol Designation Function
1 Vss Ground Negative voltage supply
2 SCL 12C bus clock Clock line for 12C bus
3 SDA 12C bus data Data line for I2C bus
4 CS0 Chip select To switch the hardware address of the chip
from 21H (CS0 =low) to 23H (CSQ =high) with
pin CSO
5 TI Test switch To switch the DAVN output for use as test signal
output with the test pin. As a function of the
CS0 pin, the internal signal Z16N (when CS0
=low) or ADIX (when CS0 =high) is connected
to the DAVN output for test purposes
6 DAVN VPS transmitter The form of the output signal provides infor-
recognition mation whether the set transmitter is transmit-
ting a VPS data line.
7 SWI Data slicer sel. The interface can be adapted to different types
of video processors via the SWI pin
8 DZDA Biphase data VPS bi-phase data arrival at the DZDA pin
(transmission rate 2.5 Mbit/s)
9 XTAL1 Osc. input Crystal oscillator input
10 XTAL2 Osc. output Oscillator output for system clock generation,
in case data clock DZCL. cannot be used as
system clock
11 DZCL Reg. data clock Regenerated biphase data clock
12 VCS Sync. signali Data slicer derives the synchronous signal
from the composite video blanking signal
13 SAND CBBS Blanking signal forwarded from VPS decoder
to data slicer to separate color burst from
biphase data (is used at the same time as
control for an active clamping circuitry in the
VPS decoder)
14 Voo Supply voltage Positive voltage supply
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Application circuit

Data line receiver with SAA 5230 as data slicer
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SDA 5640

Diagram 1

CVBS signal with position of VPS data line
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Diagram 2

Insertion of data line into CVBS signal
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Diagram 3
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Diagram 4
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Diagram 5
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Diagram 6

I2C bus timing

Clock frequency

Inactive time period prior to new
transmission start-up

Hold time during start condition
(subsequent to this time period the first
CLOCK puise will be generated)

LOW phase of clock

HIGH phase of clock

Start-up for data

Rise time for SDA and SCL signal

Fall time for SDA and SCL signal

Start-up time for SCL ciock during STOP
conditions

Ali values referred to Viwand V_levels.
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Diagram 7

Video signal - SAND - DZDA

as|nd DUAG auIm 8y} jo a6p3 Mo BUl UUM BuuuiBeg ZHW G =12 uaymsT 06 = vS)
st gp| pue st g0l Uaamaq pPaLElS dg Ued uoissiwsuei] (. slgi>M1>0

T

(Japoosg o}
e » 1901 Bleg woij [eubis)
1 B kingy vaza

1
[}
|
|
|
1
|
1
|
1
|
vl

-
F

(19011S E1RQ 0}
| 18p022Qd woyy |eubig)
“ oz<w

s G0l

1
|
| as|Ng QUAS 3ulT “
(,uoissiwsuei] ejeq | |

o e 0\ g
\\\\\\\\\\\\\\\\\\\\\\\\\\\ LI | WNOIS S8R0

| .
! ! T-\lﬂ:.:‘lln
_“ po————sTEg———

T!\III\QE\.'.

303



SDA 5640
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