TDA3592A

SECAM-PAL TRANSCODER

GENERAL DESCRIPTION

The TDA3592A transcoder circuit converts SECAM input signals into true PAL signals, and can be
used in combination with all types of PAL decoder.

Features

® Limiter input for chrominance signal

® SECAM demodulator

® Clamp circuits and de-emphasis for
colour difference signals

® Modulator to provide true PAL signals

® 4 43 MHz oscillator

® Sandcastle pulse detector

QUICK REFERENCE DATA

® |dentification circuit for horizontal and

vertical SECAM identification
@ Can be used with all types of PAL decoder
® Power-saving feature operates when

supply voltage falls to (typ.}) 5 V:

SECAM processing shuts down but

SECAM signal path remains active

parameter conditions symbol min. | typ. |max. [unit
Supply voltage {pin 17} Vp 9,0 (12,0 13,2V
Supply current {pin 17} Vp=12V i ip 65 |90 115 [mA
Supply current {pin 17 and 18) ;

{SECAM only) Vp=5V : tp 16 |20 |24 [mA
Chrominance amplifier and demodulator
Input signal SECAM (pin 3)

(peak-to-peak value) V3_1(p_p) - — 1100| mV
Input signal SECAM (pin 3)

(peak-to-peak value) V3-1(pp) |12 |100 300 mV
Output signal PAL (pin 9)

{peak-to-peak value) pin 3 =280 kHz V9-1(p—p) — 820 |- my
ldentification

| Input voltage range for horizontal

identification (pin 4) V4.1 41 | — vp |V
Input voitage range for vertical

identification (pin 4) Va1 0 - 29 |V
Identification at pin 6 Ve6-1 - 10,6 |— \
Slicing level reference voltage (pin 5) V5.1 — 7.0 |- Y
Sandcastle pulse detector
Vertical blanking level Vig.1 - 16 |- \
Horizontal blanking level Vig - 35 |- Vv
Burst gating level V191 - 70 |- Vv
Luminance amplifier
Luminance input signal {peak-to-peak value) Vis-1pp) | — 1.2 |- \
Luminance amplifier gain at 4,4 MHz G16-15 — 70 |- dB

PACKAGE OUTLINE

24-lead DIL; plastic with heat spreader (SOT-101B).
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SECAM-PAL decoder

TDA3592A

PINNING

1

0 N oo

1
12

24,

. Ground.
2. Limiter feedback.
3.
4

. Identification selection input using a DC level to preset the identification mode.

Limiter input: chrominance input SECAM; identification input SECAM/SECAM.

At V4 <29V the TDA3592A is preset for frame identification.
At V4 >4,1V the TDA3592A is preset for line identification.

. Storage capacitor input for floating level identification.

. Storage capacitor input to SECAM/SECAM identification circuit.

. Double time-constant input to SECAM/SECAM identification circuit.
. 4,43 MHz oscillator.

. Sequentially modulated output.

. Decoupling capacitor for miller integrator feedback circuit.

. Direct input chrominance signal.

. Delayed input chrominance signal.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

PAL/PAL input signal from PAL decoder.
Chrominance output signal.

L.uminance output signal.

Luminance/SECAM input signal.

Positive supply voltage {(Vp).

Decoupled positive supply voltage.

Three-level sandcastle pulse input.

De-emphasis circuit connection: R =560 £2;C = 1 nF.
Storage capacitor connection for {R-Y) clamp.

Storage capacitor connection for {(B-Y) clamp.

Demodutator reference tuned circuit: nominal frequency = 4,33 MHz; nominal Q = 2,45.

As for pin 23.
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TDA3592A

FUNCTIONAL DESCRIPTION

Demodulation

The chrominance and identification demodulators of the TDA3592A both share the same reference
tuned circuit (pins 23 and 24). The identification circuit automatically detects whether the incoming
signal is SECAM or SECAM (NTSC, PAL or black-and-white).

When the incoming signals are PAL they are diverted via pin 16 to the chrominance output at pin 14
and no signal demodulation takes place. The delay line connected to pin 16 delays the signals to
equalize the delay of the SECAM-PAL transcoding process. When SECAM signals are received, the
PAL signal path is switched off.

Incoming SECAM signals are applied to pin 3 via an external bell filter. The signals are amplified,
limited and then demodulated. Only one demodulator is necessary as the colour difference signals

are available sequentially. After demodulation the colour difference signals are separated by an

H/2 switch and then applied to (R-Y) and (B-Y) clamp circuits where the black levels are clamped to
the same DC level. With all conditions at pin 4, artificial black levels are inserted during the horizontal
blanking periods. This is done because of the possibility of horizontal burst signals not being available.
The artificial levels may not be identical to the detected black level due to circuit spread but this can
be corrected by detuning the reference tuned circuit.

The two colour difference signals are combined again after clamping and then applied to the
modulator via de-emphasis, blanking and reinsertion circuits. The ratio of (R-Y) to (B-Y) at the
de-emphasis output (pin 20) is 1,78.

Modulation

A burst signal is reinserted into the combined SECAM signal at the input to the PAL modulator. At
this input the phase relationship for magenta colour is +(R-Y) and —{B-Y). The modulation carriers
for the (R-Y) and {B-Y) signals are 90° out of phase; for a magenta colour the modulated (R-Y)
component has the same phase position as the (R-Y) burst. The (B-Y) burst is modulated 180° out of
phase with respect to the {B-Y) component of a magenta-coloured input signal.

identification SECAM/SECAM

Identification of the SECAM signal is performed using the fact that only SECAM signals have a
line-to-line difference in voltage level. The identification circuit compares the phase of the
demodulated voltage difference waveform with the phase of the flip-flop output. If the phase
relationship is not correct, the flip-flop is reset by an extra pulse from the flip-flop trigger generator.
For horizontal identification the phase comparison is performed during the period of pulse ‘B’ (see
Fig. 2). When vertical identification is selected, the comparison is performed only during the
horizontal scan of the vertical blanking. The SECAM identification circuits operate when selected by
the voltage on pin 4; this may be horizontal, vertical or combined horizontal and vertical identification,
depending on the switching arrangements of pin 4.

These are as follows:

— Horizontal identification preset when V4.4 <29 V;
— Vertical identification preset when V4.1 > 4,1 V;
— Horizontal/vertical combination when sandcastle pulse is present on pin 4,

Information obtained from the identification detector is also used for colour killing and, if required,
for switching to PAL.

1838
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SECAM-PAL decoder TDA3592A

Sandcastle pulse detection

The sandcastle pulse detector requires a three-level sandcastle pulse to provide horizontal blanking,
vertical blanking and burst gate pulses. The detector burst gate pulse triggers a pulse generator which
produces two timing pulses, pulse ‘A’ and pulse ‘B’ (see Fig. 2). Pulse ‘A’ is used to time the PAL
modulator burst and to sample the (R-Y) and (B-Y) clamping pulse generators. A (R-Y) clamping pulse
is generated only during a red line and a (B-Y) clamping puise only during a blue line. Puise ‘B’ times
the SECAM horizontal identification.

burst
>3,45us
gate pulse
- [+ 130ns —| [+ 02us
pulse generator 2355

pulse ‘A’ output

—| l«-70ns

pulse generator
pulse 'B" output

7280974 1

Fig. 2 Burst gate timing pulse generation.

Carrier generation

The carrier signal for the PAL modulator is obtained from a 4,43 MHz oscillator. An internal Miller
integrator operates in conjunction with the decoupling capacitor at pin 10 to provide the required
90° phase shift.

PAL matrix

The signal output from the PAL modulator at pin 9 is sequentially modulated with (R-Y) burst phased
in the +(R-Y) direction, and (B-Y) burst phased in the —(B-Y} direction. This PAL signal is applied
directly to pin 11 and via a 64 us delay to pin 12. A true PAL signal is constructed in the PAL matrix
by means of an additional/substraction process {in a correct H/2 sequence) using the delayed and
undelayed inputs.
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TDA3592A

FUNCTIONAL DESCRIPTION (continued)

Coupling of identification systems

Coupling of a TDA3592A and a PAL decoder can be performed to obtain an optimum identification
system. The system operates using the functions of pins 13, 6 and 7: the voltage level at pin 13 is
controlled by the PAL/PAL detection of the PAL decoder; and the voltage level at pins 6 and 7 are
functions of SECAM/SECAM detection in the TDA3592A.

The circuit action is as follows and is summarized in Table 1.

Channel switching During channel switching pin 6 is taken rapidly to a high voitage (+ 10,2 V),
this corresponds to the SECAM mode of the TDA35692A.
PAL The high voltage level at pin 6 caused by channel switching is maintained

by the TDA3592A when it recognizes the signal as SECAM (this condition
is maintained even if reflected PAL signals are present). The PAL decoder
recognizes the signal as PAL and takes pin 13 of TDA3592A to a voltage
greater than 1,7 V. The TDA3592A is now held in the SECAM condition
by an internal current source at pin 6.

SECAM The initial high voltage level (+ 10,2 V) at pin 6 caused by channel switching
sets the TDA3592A in the SECAM mode and during this time the PAL
decoder detects a PAL signal. This causes a voltage at pin 130f < 1,1V
which prevents the internal current source of TDA3592A maintaining the
high voltage level of pin 6 which, in turn, allows the TDA3592A to detect
SECAM. The initiation of SECAM detection is delayed by the action of the
external circuit at pins 6 and 7 and commences as pin 6 approaches 7,0 V.
The SECAM signals are converted by TDA3592A to PAL signals at pin 14,
which results in the PAL decoder switching to the PAL mode (the
TDA3592A remains in the SECAM mode).

Black-and-white The TDA3592A is initially set in the SECAM mode as previously described.
The PAL decoder detects PAL and the TDA3592A detects SECAM which
results in a system operation in the colour-killing mode.

Table 1 System operating modes

TDA3592A PAL decoder mode System operating mode
SECAM PAL SECAM

SECAM PAL condition not used
SECAM PAL PAL

SECAM PAL black-and-white

System priorities
When TDA3592A pin 13 is connected to the PAL/PAL output of a PAL decoder, the system will give

PAL priority in signal identification. Connecting TDA3592A pin 13 to ground will give SECAM
priority.

Luminance and chrominance signal paths

The signal input at pin 16 is clamped by a circuit which detects the top of the luminance signal sync
pulse. This clamp, the luminance signal path to pin 15 and the SECAM signal path to pin 14 remain
active when the supply voltage falls to (typ.) 5 V. At this level of supply voltage the SECAM
processing circuits are switched off, giving a reduction in total power dissipation.

1840
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SECAM-PAL decoder TDA3592A

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)
parameter symbol min. max. ] unit

% Supply voltage (pin 17) Vp — 13,2 ] \%
Total power dissipation Piot - 1,78 w
Operating ambient temperature range Tamb -25 +70 oC
Storage temperature range Tstg -25 +150 oC

CHARACTERISTICS

Vp=V17.1 =12 V; Tamp = 25 ©C; unless otherwise specified.
The parameter values are valid only when the reference tuned circuit has been aligned as detailed in
note 1. All voltages are reference to ground pin 1.

parameter conditions symbol min. | typ. max. | unit
Supplies
Supply voltage {pin 17) Vi7 90 |12 132V
Supply current {pin 17) ‘ 117 65 | 90 115 | mA
Supply current (pin 18) 18 40 | - 160 | uA
Decoupled supply voltage {pin 18) | Rgyxt17-18 = 2 k2 ‘ Vig 88 | 118 132 |V
External capacitance (pin 18) Cig - - 10 | uF
Total power dissipation Ptot — 1,08 1,38 | W
Thermal resistance, 1

junction to ambient Rth j-a — 40 45 | K/W

| Chrominance amplifier and
| demodulator

Input signal SECAM

(peak-to-peak value) V3(p-p) — — 1100| mV
tnput signal SECAM at which

correct limiting occurs l

(peak-to-peak value) i V3(p-p) 15 100 300 | mV
Input resistance (pin 3) ‘ R3 96 | 12,1 146 | kQ
tnput capacitance {pin 3) C3 L - ) pF
Input resistance between :

pins 23 and 24 R2324 | 29 |36 43 |k
Input capacitance between

pins 23 and 24 Co324 | — 12 - pF
De-emphasis output resistance

(pin 20) Rop 09 |11 1,3 | k&2
Chrominance demodulator

zero point stability {pin 20) note 2 fo — 5 — kHz
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TDA3592A

CHARACTERISTICS (continued)

parameter

conditions

symbol

min,

typ.

max.

unit

Chrominance amplifier and
demodulator (continued)

Linearity of {B-Y) demodulation
{pin 20)

Linearity of (R-Y) demodulation
{pin 20)

{R-Y)/{B-Y) ratio {pin 20)

Relative deviation of reinserted
black level/demodulated black
level {pin 20} as a function of
temperature
(R-Y) signals
(B-Y) signals

Identification SECAM/SECAM

Input voltage for line
identification (pin 4)

Input voltage for frame
identification (pin 4)

Switching level for line/frame
identification (pin 4)

Input current {pin 4)

Voitage at pin 6 during
SECAM/PAL

Voltage at pin 6 during
SECAM/PAL

Voltage at pin 6 during SECAM
Identification at pin 6

Colour OFF for SECAM
Colour ON for SECAM

Slicing level reference voltage
{(pin b}

Sandcastle pulse detector and
clamping pulse generator

Voltage level at which the
vertical blanking pulse is
separated

Voltage level at which the
horizontal blanking pulse is
separated

Voltage level at which the burst
gating pulse is separated

note 3

note 4

note 5
note 5

note 6

Va

Vg

fV4

—lg
Ve

Ve
Vg

;VG

Ve
Ve

Vs

Vig

Vig

Vig

41

3,0

9.8
8,8

3,0

6.5

94

100
1,78

0,22
0,22

10,2

11,5
7.0
10,6
10,1
9,1

8.4

1,6

3,56

7,0

Vp
2,9

40
25

10,4
9.4

20

4,0

7.5

%

%
%

kHz/°C
kHz/0C

<K < < < < <

<
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SECAM-PAL decoder

TDA3592A

parameter conditions symbol min. | typ. max. | unit
Sandcastle pulse detector and

clamping pulse generator

{continued)

Input current Vig=0V -9 - 30 100 | uA
Width of pulse 'A’ (Fig. 2} note 7 1,85|2,35 2,85 | uA
Required width of pulse ‘B’

(Fig. 2) note 7 06 | — - us
Luminance amplifier
Input signal (peak-to-peak value)

{pin 16) V16(p-p) - 1,2 1,7 |V
Gain {pin 16 to 15) f16 = 4,4 MHz Gig.15 |65 |75 85 |dB
Input current (pin 16) e - 1,0 50 |uA
QOutput impedance (pin 15) Z15 — 20 — Q
Frequency response at —3 dB

{pin 15 and 16) f 60 |— - MHz
Gain (pin 16 to 14) f16 = 4.4 MHz G16.14 |60 |70 8,0 |dB
Frequency response at —3 dB

(pin 14 and 16) f 6,0 | — - MHz
External load resistance {pin 15} R 20 |- - k&
Limiter, chrominance

demodulator and PAL

modulator note 8
Output resistance (pin 9) Rg — 25 - Q
DC output voltage during

horizontal blanking {pin 9) Vg - 9,6 - A
Internal biasing resistor for

emitter follower {pin 9) - 9,0 — k2
External load resistance (pin 9) Ry (9) 2 - - k&
Qutput signal (pin 9} when input

to pin 3 has a Af of 280 kHz;

without external load

{peak-to-peak value) Vg(p_p) - 0,82 - mV
(R-Y)/(B-Y) ratio {pin 9) 1,60 (1,78 2,11
Chrominance/burst ratio for

SECAM (pin 9) 25 |30 3,5
Linearity of {(B-Y) signal {pin 9) note 3 85 |92 99 |%
Linearity of (R-Y) signal (pin 9) note 4 93 100 107 | %
Black level shift as a function of

temperature (pin 9)

(R-Y) signals note 9 — 0,22 — kHz/eC

(B-Y) signals note 9 - 0,22 - kHz/°C
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TDA3592A

CHARACTERISTICS (continued)

parameter conditions symbol min. | typ. max. |unit
Limiter, chrominance

demodulator and PAL

modulator (continued)
Phase reiationship of modulated

{R-Y) burst to modulated

(B-Y) burst {pin 9) 87 |90 93 |deg
Amplitude relationship of

modulated (R-Y) burst to

modulated (B-Y) burst {pin 9) ~-15/0 +1,5 |dB
Black level shift as a function of

supply voltage (pin 9)

(R-Y) signal - ~1,5 — kHz/V

{B-Y) signal - 1,0 — kHz/V
Oscillator
Oscillator frequency {pin 9)

(set with series capacitor) fosc - 4,433619 | — MHz
Frequency deviation without

spread of external components

(pin 9) Afose - — +150| Hz
Temperature coefficient of

oscillator frequency (pin 9) — -2 -3 |Hz/9C
Frequency deviation for change

of Vp from9,0to 13,2V Afgse — - 160 | Hz
DC voltage (pin 8) Vg — 4,7 — Y
Input resistance (pin 8) Rg - 1 - 39/
DC voltage (pin 10) Vio - 4.4 - Vv
Input resistance (pin 10) R1o - 2 - kQ
PAL matrix
Input resistance {pin 11) R114 700 | 900 1100| ©2
Input resistance (pin 12) Ri2 700 | 900 1100} 2
Output resistance (pin 14)

{SECAM/SECAM) R1g — 40 — Q
Internal emitter follower load

resistance {(pin 14) RinT(14)]| — 7 - k&2
External load resistor (pin 14) RiL(14) |24 |- - (39
DC voltage (pin 11) V11 - 5,0 - \
DC voltage (pin 12) V12 - 5,0 - \%
DC voltage (pin 14) SECAM mode Via - 6,2 - \
DC voltage (pin 14) SECAM mode and

line blanking Via - 49 - \

1844
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SECAM-PAL transcoder TDA3592A
parameter conditions symbol min. | typ. max. | unit
PAL matrix (continued)

H/2 ripple on chrominance

output {pin 14)

(peak-to-peak value) SECAM mode Viapp) | — - 100 | mV
Gain A; pin 11 to 14 Ga 9 10 11 |dB
Gain B; pin 12 to 14

({R-Y) at pin 9) Gg 9 10 11 |dB
Gain C; pin 12to 14

{(B-Y) at pin 9) Ge 9 10 11 |dB
Gain A - gain B GaA-Gp -0,7 |- +0,7 | dB
Gain A — gainC GA-Gg -0,71 - +0,7 | dB
GainB —gain C Ggp-G¢ -0,7| - +0,7 | dB
Phase A; pins 11, 14 to

pins 12, 14 {(R-Y) at pin 9) - 181,56 — deg
Phase B; pins 11, 14 to

pins 12, 14 ((B-Y) at pin 9) - 1,5 - deg
Phase A — phase B 178 | 180 182 | deg
Identification PAL/PAL
tnput condition for PAL {pin 13) Vii 1.7 |- Vp |V
Input condition for PAL (pin 13) Vi3 — - 1,1 {V
Input current Vig=6V 113 - - 10 [uA
Input resistance Vi3=82V R13 75 |15 15,5 | k2
Pin 6 internal current in

PAL/SECAM mode -lg 0,24 (0,4 0,58 | mA
Switching level PAL/PAL

{pin 13) Viz 1.2 |14 16 |V

January 1988
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TDA3592A

CHARACTERISTICS AT LOW SUPPLY VOLTAGE
Vp =V17.1 =5V, Taymp = 25 OC; unless otherwise specified

parameter conditions symbol min. | typ. | max. | unit
Supplies
Supply current f17+l4g | 16 20 24 mA
Supply voltage switching fevel for
preset SECAM signal path SECAM processing
OFF V171 6,5 75 8,2 Y

Luminance amplifier

Input signal (peak-to-peak value) Vi6ip-p) | — 045 | 0,56 |V
Gain (pin 16 to 15} f16= 4,4 MHz G115 |60 |70 |80 |dB
tnput current (pin 16) l1g - 1.0 |50 | puA
Output impedance (pin 15) iZ15.1! - 20 - Q
Minimum load resistance (pin 15) RL 2 — - k&2
Frequency response at —3 dB

{pin 16 to 15) f 6,0 - — MHz
Gain (pin 16 to 14) f16 = 4,4 MHz Gig.14 | 5.7 6,8 79 dB
Frequency response at —3 dB

{pin 16 to 14) f 6 - - MHz
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SECAM-PAL transcoder

TDA3592A

Notes to the characteristics

1.

10.

. The parameter value is equated by:

The parameter values given in the characteristics are valid only when the following alignment
procedure is performed:

a. Supply a SECAM signal input to pin 3 at 100 mV {peak-to-peak value) without deviation during

a red and blue line (SECAM black colour information).

b. Align the reference tuned circuit so that the output signal from pin 14 to the PAL decoder is
minimum during scan (PAL black colour information).

. When the input signal to the limiter (pin 3) changes from 300 to 15 mV (peak-to-peak value) the
zero point of the chrominance demodulator shifts by a typical value of b kHz; f = 4,33 MHz (typ.).

. {B-Y) linearity is defined by Voyt(yeliow)/Vout(blue) where fyeiiow = (typ.) 4,02 MHz;

folue = (typ.} 4,48 MHz.

. (R-Y) linearity is defined by Vg t(cyan)/Vout(red) where fecyan = (typ.) 4,68 MHz;

fred = (typ.) 4,12 MHz.

(B-D)/F — (A-C)/E " Af (kHz)
Y-X oc

_E1—E2 F=F1—F2

2 2
Where A = demodulated black level at temperature X
B = demodulated black level at temperature Y
C = artificial black level at temperature X
D = artificial black level at temperature Y
E1 = demodulated output signal at temperature X (fo — Af)
E2 = demodulated output signal at temperature X {fg + Af)
F1 = demodulated output signal at temperature Y (fg — Af)
F2 = demodulated output signal at temperature Y {fg + Af)

for B-Y: fg = fop = 4,25 MHz (Af = 230 kHz)
for R-Y: fo = fo, = 4,406256 MHz (Af = 280 kHz)

E

. During stable signal conditions V7 is always at VE{BAT85) below Vg.
. The burst gate pulse width > 3,45 us.

. The specification figures are only valid when the reference tu ned circuit is aligned as indicated in

note 1.

. Ensure that the 4,433 MHz carrier is in the correct phase; black level shift at temperature X=A

and at Y = B.
Output signal (Af = 230 kHz for B-Y; Af = 280 kHz for R-Y) at temperature X = E and at Y = F.

v =X x 230; 280 kHz

Chrominance definition — burst ratio at SECAM condition {pin 9).
Vout(p-p) Red (R-Y)

Viburst(p-p) (R-Y)

The parameter is equated by:

The parameter is equated by:

January 1988
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