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Data Slicer for Teletext SDA 5231-5
Preiiminary Data Bipoiar iC
Features

@ Crystal-stable data clock regeneration for a bit rate

of 6.9375 MHz
@ Separation and regeneration of teletext information

[ ]

Separation of the horizontal and vertical synchroni-
zation signals

® Phase-locked coupling of 6-MHz oscillator with
comp. video

@ Optional adjustment to 1 V or 2.5 V comp. video
level P-DIP-28-1

o
U
-~

@ Output of negative and positive synchronous sig-
nals to television set

Type Ordering Code Package
SDA 5231-5 Q 67000-A5162 P-DIP-28-1

The SDA 5231-5 has been designed to separate teletext signals from TV signals for a

microcontrollar- nnnrn‘l‘nrl T2 (" hiie concant The vidan nrocacenr maete tha raatiiramante for
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teletext data clock regeneration and synchronization of the TV set during teletext operation. At
the same time, the video signals (CVBS) provided by the television set are evaluated for the
teletext decoder.

Functional Description

The SDA 5231-5is used in an I2 C bus controlled teletext system. Its function is the processing
of the teletext informations, the system clock generation and the switching of HV
synchronization signals.

The SDA 5231-5 can also be used to process the data line 16 (VPS).
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a) Signal Processing

The analog signal is processed at the amplitude filter (clamping of the video input signal and
separation of the sync. impulse) and by means of the data slicing level. The data slicer

rnmnancatoce tha attaniiatinn nf tha da
A\ v )| IIPGI IoGULLUO LTV QL TUCiutIvIL Vi LU iiv uouu.

response the |IF-amplifier.

As in case of sync. impulse separation, an adaptive circuit is used for separating the data,
i.e. the clipping ievel is aiways in the middie of the sync. impuise andjor the data signali,
independent of the signal amplitude.

Both the clipping level and the control voltage for the AGC (Automatic Gain Control) are
generated while bit synchronization takes place at the beginning of the teletext line and are

P ot ~ ol ko, ~ A Y aTetataTat
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b) Synchronization of Data Clock

Clock synchronization is obtained by means of a phase detector + a phaseshifter.

A control voltage proportional to the phase difference between the free running oscillator
and the incoming data bits is generated by the phase detector. A small time constant is used
during bit synchronization, for the rest of the time a 10 times larger constant is used.

The teletext processor generates a picture pixel raster from the 6-MHz system clock. Thus,
synchronization of the 6-MHz clock with the CVBS line frequency is necessary for any

mivard_manda with talatavt
mixed-modge wiin eieiext.

By shortening all sync. impulses to approximately 2 us, interference from synchronization
frame pulses can be avoided by means of a mono flop. The SANDCASTLE derived from

the 6-MHz clock signal is synchronized in a phase-locked loop to the shortened sync.
impulse. A shorter time constant is used dllrlnn Q\/nr*hmnpatmn If the CVBS Q!nnal is noisy

[t i v aa i 2 AT T A v VoS D

or durlng after-hours operation, 2 points are |mpor1ant. Data acquisition has to be stopped,
and the 6-MHz VCO must oscillate with its nominal frequency. For this purpose the teletext
processor controls the VCS signal and switches off the signal component PL of the
SANDCASTLE signal, if the CVBS signal is noisy or does not exist.

d) Operating-Mode Switch

Operation Switch System Clock Usage
Mode by Sync. to
CVBS Pin 28 = NC CVBS i.e. sub-titles
TCS Vog < 6.1V CVvBS interlace/non-interlace mode
SCS Pin 1 =NC SCS Slave-Mode
i.e. external synchronization

Semiconductor Group 6
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Block Diagram
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Pin Configuration

(top view)
- o

sTiv |1 28] ] TCS/SCS

viL []2 27| ] cves
e 12 apl | o an
RFF | |3 26| | BLACK
RFA [ 4 25[ ] ves
fal s} I_ = N4 _| Fal¥ T2tV aY
LLIF |_ o) L4 J UMUNV
ZERO [ |6 23| | RMONO
EXDA [ |7 22 ] sanp
M [ ]8 21] ] pLL2
cpp [ o 20[ ] veol
hrrv= I R A1 o

VCR | |10 131 | PLL1
XTAL [ |11 18[ ] veo

(1] I_ A 4"_| gl o4

FiL |_ 14 1/ J ro
GND [ |13 16[ ] Vs

TT '_1A 1E_| TTh
WAV |_ 14 IJ _I v

UEP0O187
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Pin Definitions and Functions

Pin No.| Symbol |Function Description
1 STTV Svne -outniit Svne -Ouitnut: nosgitive or neaative svnchrononiig
1 D11V Syne.-output sync. -Quipuil posiiive or negatlive syncnronous

signal to synchronize the TV set. Connection of load
resistor to pin 1 (1.2 kQ) against Vs = negative
synchronous signai. Connection of load resistor to
pin 1 against ground = positive synchronous signal.

2 VIL Level CVBS Input Level Selection: with LOW the gain is
selection adjusted to a 1 V level and with an open input to
2.5V level.
3 RFF RF-filter RF-Level Stabilizer: capacitor for filter time constant
RFA RF-amplitude RF-Level Stabilizer: capacitor for internal
amplitude-dependent control voltage
5 CLIP Clipping level Input capacitor for Clipping Level of adapted
Data Separation
6 ZERO Zero level Input capacitor for Zero Level of adapted
Data Separation
7 EXDA External Data input for External Teletext Data (already
teletext data separated)
8 TIM Time Capacitor for Time Characteristics of adapted
characteristics Data Separation
9 CPD Ciock phase Ciock Phase Detector: connection for input
detector capacitor
10 VCR Video tape Video Tape Recorder Mode: switch-over to short
recorder mode horizontal hold-time constant
11 XTAL Crystal 13.875-MHz Crystal Connection: frequency for
double teletext data rate
12 FiL Fiiter connection |Fiiter Connection for 6.9375-MHz data ciock
13 GND Ground Ground (0 V)
14 TTC TTC-output TTC Output
15 TTD TTD-output TTD Output
16 Vs Vs Supply Voltage +
17 F6 F6-output F6 Output: 6-MHz ciock (signai with negiigibie
harmonic wave)
18 VCO VCO-output 6-MHz VCO Output for frequency-determining
resonant circuit
19 PLL1 PLL-low-pass- PLL-Low-Pass-Filter with small time-constant by

filter async. operation (filter 2)

Semiconductor Group 9
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Pin Definitions and Functions (cont’d)

Pin No. | Symbol | Function Description
20 VVCOI VCO-innut 6-MHz VCO innut for freauencv-determinina
=V v~ bl bl ke WOREEN G W ARSRS ERIpOWAR IV TV MUVIIYy Mlrinmnniy
resonat circuit
21 PLL2 PLL-low-pass- PLL-Low-Pass-Filter with bigger time-constant for
filtar etandard nnaratinn
L1 (AT RAVCISIRN ) U'JGI ALVl
22 SAND Sandcastle pulse | Sandcastle Pulse
23 RMONO | R-Monoflop Chronology Resistor of the monoflops
24 CMONO | C-Monofiop Chronoiogy Capacitor of the monofiops
25 VCS VCS-output VCS-Output: synchronous signal separated from
comp. video
26 BLACK |Black level input |Black Level Input Capacitor for the adapted
capacitor synchronous pulse separator
7 M\/RQ M\/RQ_inniit AVRQ lnninit Qinnal via nnninlina rananitAar with 1 \/
<y} VRO sV DOUTIHIUL UVIJ\._)_III'J(:II. \-Jlgllﬂ_l VI-G_UUUPIIIIH ua}_.lauu.\.u VVII.I-I 1 Vv
signal level when pin 2 is connected to ground
28 TCS/ TCS-, (8CS)- Synchronous Signal-Input TCS during text play-
SCS input back (or SCS, when pin 1 is open)

Semiconductor Group
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Absolute Maximum Ratings
T A =25 °C (all voltages are referred to Vss)

[ » PP NP Yo [« Y7oy PPy |
rFardaliiicLel QYITIVUI
min
Supply voltage Viens
Ctnranno tamnaratiira rannao T i _ AN
WLV (AuU lUIII'JUIuLUIG |u||uG 4 Sy e AV
Output current VCS — [ 25H
Output current TTD — 1151
Output current TTC — T1an
Output current F6 — I
O kNt c1irrant eune 7
\Iulr.lul AL IE R 1Y \J]IIU il
Thermal resistance Rithsa
system-air
Operating Range
Supply voltage Viens 10.8 3.
A cmm bt cmd Fomnnm vm o nmm gy i Eam amomm oo e E o e n TN
AITIDICTIL Iernperawdie 1 vpeirauull 1A (V) TAY,
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Characteristics

Ta=25C; Vs=12V +10%

Davamaltar Cuimblanal 1 svmnid 1A I lmid

rairdaliicisli OyIIIUUI LITINIL uco WL

min. typ. max.

Supply current Is 53 70 100 mA

CVBS Input, pin 27

Input signal level

Pin 2 to ground Var 0.7 1 1.4 \

Pin 2 open Va7 1.75 2.5 3.5 VvV

Synchronous signal amplitude V 27 sync 0.1 1 \'

Teletext data level

Pin 2 to ground Va7 vrp 0.3 0.46 0.7 \

Pin 2 open Vo7 viD 0.75 1.15 1.75 \

Generator resistor Reor 250 Q

Adaptation to CVBS Level

Input voltage

Vz =1V when VonsL 0 0.8 V

Vo =2.5V when VorsH 2.0 55 Vv

Input current e 0 150 uA
I2n 0 1.3 mA

Teletext Data

Outnut <sianal TTH 1n4g 25 35 A5 \/

Output signal TTD 15 2.5 3.5 4.5 y

Transition times tr, t1 20 30 45 ns

Max. permissible capacitative load | C1s13 40 pF

Data clock signal TTC V14 25 3.5 4.5 \

Transition times tr, tt 20 30 45 ns

Max. nermissible canacitative C1a3 40 nF

Max. permissible capacitative | Cups 10 o

Time deviation with respectto TTD |z« - 20 0 20 ns

DC voltage at outputs V14,1513 \'

Semiconductor Group 12
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Characteristics (cont'd)

Parameter Symbol Limit Values Unit
min. typ. max.
Synchronous Pulse Separation VCS
(Signal at teletext decoder)
Output voltage V251 0 0.4 \'
V 251 24 5.5 \'
Output current I251 0.5 mA
— [ 25H 1.5 mA
Delay with respect to CVBS sync. |td 0.5 us
Sync Output Driver
(Signal at TV set)
Output voltage
TCS operation Vi 0.45 \
Comp. video operation Vi 1 Vv
Positive synchronous signal
DC voltage load resistor to ground |V, "3 1.4 \%
Output current — I 3 mA
Negative synchronous signal
DC voltage load resistor to Vs Vips 10.1 \'
Output current 11 3 mA
6-MHz Clock F6
F6-output signal Viz 1 2 3 \
(negligible harmonic content)
Transition times Ir, tt 20 40 ns
AMav narmiccilhla rnananitativin laad VTN AN nE
IVIQA PUI 1HTOOIVIT UGPGUILGLIVU vau ©1/713 \v) |JI
DC voltage at output Virns 4 8.5 \%
CQunnanhraniaatinnm Calantianm QV/C
Oyl ICINVIITSALUIVII CIGVUVLULIVII OV WY
Input current during
TCS operation V2 =0 ... 6.1V — 128 40 70 100 uA
cvBSY — Iz 15 uA
CVBS Va2 =10 ... Vs 12 -5 5 uA
TCS Operation
Input voltage
Load resistor at pin 1 V28l 0 0.8 \'
Load resistor at pin 1 V 28 2 6.1 \

Semiconductor Group
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Characteristics (cont'd)

Parameter Symbol Limit Values Unit
min. typ. max.

SCS Operation

input voltage

Pin 1 open Vsl 0 1.5 \

Pin 1 open V 28H 3.5 1 \

Line synchronous pulse width

TCKS onaration fo 2 "

1 NJs \.lr.lvlull\.lll tp — P\J

SCS operation tp 3 us

VCR Operation

Input voltage during

VCR operation Vo130 0 0.8 \'

Standard operation |ZELED 2 Vs \

Input current I1o -10 0 10 pA

Sandcastle Pulse Input

Phase locked mode

Input voltage PL V 221131 0 3 \

Input voltage PL V 22131 3.9 5.5 \'

PL-low-time for free-wheeling tpL 100 ms

oscillator

Reset pulse for data separation

input voitage CBB V221130 0 0.5 \'

Input voltage CBB V221131 1 5.5 \%

Input current 122 -10 10 pA

Input for External Data (current source driving)

Internal data processing

Inniit clirrant2 I- —-10 n 100 A

Illr.lul ASA IR Y v 1\ L5 1\ Hl\

Voitage V7

I7=-10to+ 100 uA

External data processing

Input current

for low 2 I -175 -40 -25 uA

for high 2 I7v - 1000 - 500 - 325 uA

Voltage V7 7 8 \'

I7=-25t0 - 1000 pA

) Remarks: Test circuit 1
2) Test circuit 2

Semiconductor Group
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Test Circuits

SDA 5231-5

UES00030

and MNEivaczd 4
Col VITLUIL |

During CVBS operation the output current of pin 28 shall not exceed 15 pA (the pin 12 of the
decoder SDA 5242-3 is high-impedance connected)

UES00031

Test Circuit 2

The output current of pin 7 cannot be higher than 10 pA if the processing of the teletext data
(which is in CVBS) must occur.

Semiconductor Group 15
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Application Circuit Crystal
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CSIEMERNC SDA 5231-5
I IVIEIYJ
C1 CS
[ || I
'_|U_|_LIR s rE L - - oV
C ¢
2 LA e 15;LF£; J—22nF
B F T
< 0]
TCS
< b)
Sandcastle
22pF 1) s
o _ —_ oW ‘ > 0
2.2uk \ I M N F6
c — = 68 k0 ' 3300 -
cvgsﬂ% T_E:BnF ZZOpFlTl H ITl ‘ TTD(CSGM)
28 27 26 25 24 23 22 21 20 19 18 17 16 15 J
SDA 5231-5 = 15 uH
7pF
4 Q>20
1 2 3 4 5 6 7 8 9 10 11 12 13 14
|
e v L L L L 1 L L,
M oV TTispr [inF 470 pF [220F “T270p7 100 pF TTC{Clock)
12ke L -~ S A L - “«o
i T i
C—113.875MHz
__L UES01380
( 15 pF
{E Y 1) 6 MHz Ceramic Resonator I
s i.e. Murata

Application Circuit Ceramic Resonator

Loop Filter Components

Standard Application

Optimized PLL Behaviour

Ci 1 uF 10 uF

C: 47 nF 1 uF

Cs 220 nF 330 nF

Ca 47 nF 33 nF

R 1 ko 500 @

R 3.3 kQ 3.3 ko
Semiconductor Group 18



CIERAERNIC SDA 5231-5
w Il IVIEIVYJ
S I ¢
G " K 15uF== ==22nF
|—”—1| |>—| J
« )]
s
Eqndcusfle
10 pF | 50 uH " s
2.2 uF - e
i L l Moo ﬁ ! i
P Taser Toanpr L | | N
CVBS | |vv'”" “—‘—up‘ ‘ | | | 77D (Data)
28 27 26 25 24 23 22 21 20 19 18 17 16 15 )
SDA 5231-5 237 " 15 puH
p
4 Q>20
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Sync
ey v L L L L L. L
M o - = = =T - = TTC (Clock)
u1.2kQT |15pF ‘1nF ‘470p|-— ‘ZZHF ‘ ‘270pF‘100pF 0
j; L. 4L 4 L L4 & L 4 C113.875 MHz e
o 15 pF UES00057
L1 I
uVS

Application Circuit LC-Tank-Circuit

Loop Filter Components Standard Application Optimized PLL Behaviour
Ci 47 uF 47 uF
C2 47 nF 4.7 uF
Cs 47 nF 2.2 uF
Ca 47 nF 220 nF
R 82 o 82 o
R 3,3 ke 390 ¢
Semiconductor Group 19



‘jnoJio uoypolddo peypjed ey ueAlb esuodsas T4 peziwido

1o} sen|bA jusuodwod B8y} BSN O} PBPUBLULLIODES BM
}InoJ4|> Xup} 97 Jo —
JOJDUOS8] DJWDIBD —

p osn o} pebupyo s; g} uid pup gz ud jo pnoao syp 4 (&

DJDINN 8"
JoJpUOSeY OJWIDIE) s - ATL+

(T | —
d —
rE000S3N e N A %ea ZHAS)

20

v
4
Ll

2
L

V)

0910z Vas — i
£802 vas R el Lo HN e |ﬁ l oAZI+
shg— ||__| 55DlUd #o0}y by | dd/z 5
80,1 1900} 6| 24015 HA 9 » &
Bupuu 40{p)|1980 I_ﬁ
T T ozl s biog i AU H H
e 0OLYXT %INNI__ 9|20l 0z 7] LV ary
SA s | spnjyjduwy | doyiL4 481 J R
0} .._mm|=| 840jS In_n_.n_ 17 - .
[ -y TR | AR Loy L 41022 01
1LY _H_ 4} AT = T
x¢ a|I__| 18Y114—4H N DR
[ ddg e eIy DI AT+
$05/501 $95/501 Ipusepl] [§7 ¢t
] 8C ol —
oz<M or 77 osz mc_E_,_._o.»_,Mo_m__ T H_m__‘
) D
o4 6 s¢ o4 1oo1g [oz .E|__‘
Wvya oLl ° f,  siees  STATT—onge H2A
Iyes vas L 14} vas SEAD Il — oopl
8xX) 8 aLl 3 ) aLl ALLS ARG EAAL NI PIA
* 1no—rouig
MOH[g—— _4_ oA }
Y o1z}
! n
- -BoN *s0d
7\ 29 mvH /N 29 mve N\ 29 mve
HETIT
W m AZL+ H S
2190 9 Y T
8z V)
4 ke %y gy
_ oz | vozz oY N.F_” vozz| | or r.__”_ 0077 _ onz'y| | voze| | vogs
quzz ”Hu B -
‘ L1441
T . u_l |_v_” 1SDJJUOY 4xa)]
* AZI+ _ , U100}
onzi[] ersod o N.__“ 8¥508) |gwzi[ 187508 |onzi[]8¥so08 2vS 08 [ 1ox 24
|E|
ATh+ puno.g 4 9 8 Bupiuojg ebpyjop jspajuoy

t with SDA 5241

ircui

Semiconductor Group

Application C



v
_r_n
<
m

>
wn

0 4.7
I
, I
° |
|o.5 5.2
C I— =
” i i
1 1
1 1
1 1
005 25 3.0
d
I
1.5 8.5 33.5
0
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:
0.5 j
1.5 2.53.0
f
0 4.7
€— Beginn in CCT

SY
2V

V€S
Pin 25

Output
Menoflop
SCS Operation

Sandcastle
PL + CBB
Pin 22

Phase Detector
Current at
Condensator
Pin 19

Pin 21

SCS Operation

UED00035

Pulse Diagrams
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SDA 5231-5 v =12V
7hV +7;%V
JI O 70uA
4 % 0 28
1.4V
' j
177 <
to O >
Syne.— from Amp. Filter
Driver
TCS Operation: V,,<6.1V UES00037
Pin 28
SDA 5231-5
£ [p Y I +VS
from Data
SeporcﬁijY ?
o J_ 25uA
S BN - T
to No q
Output
Register T
9.3V
I o | |
4 ﬂv—':i_’_o7
L
External Data Processing: /; > 25 uA UES00038
Pin7
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