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ASO PLUS / TEA5750

| - INTRODUCTION

The purpose of this note is to present the TEA5750
integrated circuit which implements the ASO plus
technology (ASO : Active Sideband Optimization).
This technique does not only intend to replace the
FM equalizer circuit (commonly used between the
head amplifier and the FM demodulator) but also
to bring the following advantagesand functions::

- Picture sharpnessimprovement : Frequency re-
sponse as wide as 3MHz can be realized in VHS
standard.

- Decrease of the sensitivity to the tearing effect
(black fishes)

- Monitoring of the overall quality of the FM play-
back signal. In doing so, the TEA5750 automat-
ically and continuously adapts the frequency
spectrum of the FM signal delivered to the de-
modulator in such a way that the S/N ratio is
improved. This function is particularly active in
case of old and aged tapes.

Il - GENERAL

In video recording systems where the luma signal
is carried by frequency modulated signal ; a high
picture sharpness is performed when the FM play-
back signal features fast frequency changes. In
practice, the picture sharpness is far lower than
expected because the necessary fast frequency
transients are slowed down by the limited band-
width of the FM playback front end (tape, heads,
rotary transformers, H-Amps). Thus it is necessary
to process the FM playback signal before demodu-
lation.

So far the commonly used solution is the FM equal-

izer circuitry. The main purpose of this solution is

to improve the balance between the sidebands

(upper and lower) and the FM carrier. This tech-

nique leads to a picture quality improvement but its

efficiency is greatly limited by the following compro-
mise : higher picture sharpness against sensitivity
to noise and "black fishes” (tearing effect) :

- Amplifying the upper sideband improves the pic-
ture sharpness but decreases the S/N ratio (S/N
ratio of tapes greatly decreases for high frequen-
cies).

- Amplifying the lower side bands improves the
picture sharpness but leads to higher sensitivity
to the tearing effect (black fishes).
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From this compromise, it results :

- Afrequency response of the demodulated signal
which starts decreasing for frequencies higher
than 1.8 to 2MHz and attenuation at 3MHz is
about 8 to 10dB.

- The sensitivity to black fishes (tearing) remains
quite high when playing back agedtapes orin still
picture mode.

ASO plus solution

In its principle the ASO plus solutionis based onan
active phase shifting of the FM carrier. This tech-
nique intends to compensate the phase errors and
delays induced in the FM playback signal delivered
by the H-Amps. In doing so, the luma transients of
the demodulated signal are sharpened.

Its totally different principle makes the ASO plus
solution almost independant from the above de-
scribed compromise ; here the high picture sharp-
ness is not traded off against the sensitivity to noise
and tearing effects (black fishes).

Typically, in VHS recording system, the ASO plus

solution gives the following results :

- The bandwidth of the demodulated signal can
exceed 3MHz (at -3dB) and very often reaches
the limits of the low pass filter used after the
demodulator (see Figure 1).

- Signal to noise ratio S/N is not decreased by an
additional amplification of the upper sideband.

- Sensitivity to tearing effects (black fishes) is
greatly reduced compared with the FM equalizer
case. This improvement is easily noticed when
playing back old and aged records and when
video heads are getting aged.

Monitoring the overall quality of the FM playback
signal is an additional function of the TEA5750 in
comparaison with the FM equalizer solution.

In the conventional solutions (FM equalizer) the
bandwidth of the playback channel remains the
same whatever the quality of the playback signal.
Then the playback of old and aged tapes produces
noisy picture because of the constant video band-
width.

In the case of the TEA5750, the video bandwidth
is automatically adjusted versus the quality of the
FM signal. A wide bandwidth is maintained when
playing back good records, and significantly de-
creased in case of poor records, in doing so the
effect of noise on the picture is attenuated (see
Figure 2).

The signal is decreased but the overall S/N ratio is
improved.
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Figure 1 : Extended Picture Sharpness Figure 2.  Video Bandwidth Adjusted versus
Playback Signal Quality
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Il - ASO PLUS PRINCIPLE

For clarity this chapter has been divided in three

parts corresponding to the three main benefits of

the TEA5750 :

- picture sharpnessimprovement by active phase
shifting,

- high immunity to tearing effects (black fishes),

- monitoring the overall quality of the playback
signal.

[11.1 - Active Phase Shifting

The amplitude of the signal delivered by the heads
decreases when the frequency of the carrier en-
creases. In combination with an external LC filter,
the TEA5750 transforms this natural amplitude
modulation into phase shifting which compensates

Figure 3 : Core of the Phase Shift Function

the delays (or phase errors) induced during the
fast frequency deviations.

I1l.1.a - Phase Shift Generation

The core of the phase shifting function is given in
Figure 3. Under normal conditions, the Vps voltage
at the phase shift input reaches the threshold of the
diodes. Then for each half cycle, as long as the
diodes conduct, a magnetic flux is stored in the
inductance L. At the phase shift input pin, the next
zero crossing time is delayed respect to the input
signal VN for a duration 6 which is proportional to
the energy W, storedin the inductance L.

The energy WL increases versus input amplitude
and period, consequently 8 increases when the
input frequency decreases.

From Head Amplifier L c

To FM demodulator
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l11.1.b - Black to White Transients (Figure 4a)
(Fast increases of the FM carrier frequency)

In this case, the input FM signal changes from
large amplitude and long period to small amplitude
and shortperiod. Consequentlythe delay produced
by the phase shifting circuit changes from large
valuesto small values. At the instance of a black to
white transient, the phase shifting induces a long
period t0 followed by a short period t1. This results
in a faster frequency shift and in shorter rise times
at the output of the FM demodulator.

l1l.1.c - White to Black Transients (Figure 4b)
(Fast decreases of the FM carrier frequency)

In this opposite case, the input FM signal changes
from small amplitudes and short periods to large
amplitudes and long periods. The corresponding
delays will increase. So during white to black tran-
sients, the period t; will be increased respect to the
input period tH. This results in a faster frequency
change and shorter fall times at the output of the
FM demodulator.

Figure 4 : Phase Shift Effect on the FM Playback Signal
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In other words, the instantaneousdelays produced
by the ASO core speed up the luma transients
compensating the effect of the limited bandwidth of
the playback front end.

[11.2 - High Immunity to Tearing Effects  (black
fishes)

The ASO plus core is a level dependant gain circuit
(Figure 5).

- When the input voltage amplitude is low the ASO
core behaves as a resonnant LC circuit damped
by the resistor R. The input voltage is amplified
by resonnance (typically Q (02 to 6).

- When the input voltage amplitude increases the
diodes start conducting and clamp the signal.

Vout

ViN

Thanks to this characteristics, the ASO plus core is
able to betterregenerate the playback signal when

The resulting gain decreases.

drop-outs and missing zero crossing appear. It
results from this a high immunity to tearing effects
(black fishes) (Figure 6).

In thisfield, ASO plus core has two benefits com-
pared with the conventional FM equalizer solu-
tions.

- Immunity to black fishes is higher.

- The signal to noise ratio is not decreased be-
cause there is no need to permanently amplify
the upper side band. The high gain requested to
regenerate the signal, is instantaneously pro-
vided when necessary and desappearsas soon
as the signal recovers a normal amplitude.

Remark : ASO plus core also rejects the "white
fishe effects” : the band pass
characteristics of the LC filter reject the
high parasitic frequencies that could
generate ultra white signals in the
demodulated signal.

Figure5: The ASO plus core is a level dependant gain circuit.
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Figure 6 : ASO Plus Core under Disturbed FM Signals
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[11.3 - Monitoring the Overall Quality of the An hysteresis level is introduced in the zero

Playback Signal crossing detection, in order to consider as an

This is an extra function compared withe the FM error the waveforms which barely cross the OV

equalizer. Purpose is to adjust the video bandwidth level. Those Waéleéorms generates parasitics

versus the quality of the FM signal. high frequencies =[jn the FM demodulator (see

The quality is measured as following : _ %D

- The signal is poor quality when the frequence of Figure 7).

missing zero crossings and drop-outsis high. _ _ _

- Quality is judged as good in the opposite case. - A signal drop-out is detected when the signal
could not reach the above mentioned hysteresis

The TEA5750 detectsthe two types of errors (miss- level for a duration longer than the expected

ing zero crossing and drops-out) as following : longest halfwave. Same as above (see Figure 7).

- amissing zero crossing is detected when no zero

crossing is detected for a period longer than TL. With this detection system and in combination with
TL is the longest normal halfwave. an external RmemCwmewm filter, the TEA5750 pro-

10 1 O duces a DC voltage Vmem proportionnal to the
In VHS case TL=3 WED 160ns average error rate (Figure 8).

Figure 7 : FM Playback Signal Errors detected by the TEA5750 Application
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! T1 : : T2 :

T1: long duration induced by a missing zero crossing
T2 : long duration induced by a signal drop-out

Figure 8 : Playback Signal Quality Monitoring
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In case of good records :

The DC voltage Vmem remains lower than 1V, there

is no action; it results a demodulated video signal -
with a full bandwidth.

In case of poor records :

The DC voltage Vmewm increases, and the TEA5750

corrects the playback signalin two steps:

- in a first step, when Vmem exceeds an internal
threshold, by means of a softswitch the ASO"
circuit change the characteristics of the correct-
ing filter. This firstcorrection is intended to reduce
the demodulated signal bandwidth in the fre-
guency range where noise is supposed to be
present and disturbing : 2.7 to 3.2MHz (see

IV - TEA5750 FUNCTIONAL DESCRIPTION

Figure 9).

in a second step : if Vmem continuesto increase,
the threshold of the diodes of the phase shifting
circuit is increased. First consequence, the
phase shifting is less effective (less flux in induc-
tance L) and this tends to decrease the demodu-
lated video bandwidth. Second consequence,
the equivalent impedance of the node at the
junction of L, C and diodes is going to increases,
providing so a higher efficiency to the correcting
filter. The combined effects of those two conse-
quences produce a high attenuation of the video
bandwidth. The displayed picture becomes soft
(Figure 9).

To better understand the herebelow explanationsthe block diagram of the TEA5750 is given in Figure 10.

Figure 9 : AutomaticVideo Bandwidth Adjustment

Demodulated
Signal A

full bandwidth

encreasing
VMEM
: : . - F(MHz)
1 2 3
1st step [ ] 2nd step
Softswitch action Diode threshold
modulation effect
Figure 10 : TEA5750 Block Diagram
TO BE
CONNECTED
lRer  CTRLGAIN ERR-MEM  IN1 Vop OuT2 TO GND

SOFTSW HYSTLVL  OUT1 ERR-DET PHSHIFT GND IN2
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IV.1 - Biasing
A Precise and stable 1.25V voltage is delivered at

Pin 14. Using an accurate resistor allows to pre-
cisely biased the internal fijr}%t'kc/ms of the TEA5750

IRer =

R14
Ri4 : 1.1kQ/1% is recommanded.

IV.2 - Phase Shifting Circuit

This function is made of :

- the gain controlled input amplifier,
- the clamping diodes,

- the output amplifier.

» The inputamplifier Al featuresalow inputimped-
ance (typ. 28Q) and amplifies the input current
into voltage. The gain can be externally control-

Figure 11 : Phase Shifting Circuitry

led at Pin 13 (Figure 11).

Control can be done either by a resistor con-
nected between Pin 13 and ground (typical ap-
plication) or by a voltage V13

Vour1 =K. [V13] Oin
Vout:1 =K [R13 x 1] . IIN

» Clamping diodes
According to the principle of the ASO plus func-
tion the threshold of the diodes is modulated
versus the error memory voltage Vmewm (or Vi2).
Characteristics are given in Figure 12.

» The output amplifier A2 also features a low input
impedance (typ. 13Q) and then amplifies the
input current (issued from the capacitor of the
ASO core filter) into an output voltage.

| ™ 500uA

Output
Amp.

Figure 12 : Diode Threshold versus Vmem on Pin 12

Vspp

Clamp Level
4 =+
3 4

-V,

£ S$GS-THOMSON
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ASO PLUS / TEA5750

IV.3 - Error Detector, Error Memory, Soft-
switch (Figure 13)

IV.3.a - Error Detector

In order to take into account the correction of the
tearing effects naturally performed by the ASO plus
core (see chapterlll.2.). The signal to be monitored
by the error detector must be the output signal
(Pin 9).

As already explained in chapter I11.3., an error is
counted when the duration between two zero
crossings (taking into account the hysteresis) is
longer than a duration fixed by the application.

The error detector works as following (Figure 14).

» At each rising edge of the output signal (Pin 9)
an internal ramp starts rising.

* When the next falling edge of the output signal
(Pin 9) is detected, the comparaison of the ramp
signal with two thresholds (comparators C2 and
C3)islatched, and then the ramp signal is reset.
- The comparator C2 whose threshold is inter-

naly fixed at 1V, belongs to a loop which main-

Figure 13 : Error Detector (simplified block diagram)

tains the slope of the ramp compatible with the
frequency of the FM catrrier.
The comparaison generates an "up/down” sig-
nal which increases or decreases the charging
currentof ramp capacitor. In doing so, the rising
time of the ramp (from OV to 1V) is maintained
compatible with the halfwave duration of the
FM carrier whatever the recording system
(VHS, S-VHS, Video 8, HI-8).
In the case of VHS standarts, the rising time to
1V is kept betwwen 104ns and 134ns
1 1 1
(10408 U5 2 amnz ' 134055 3gminy -
Remark : the speed of this control loop is slow,
because the loop is not intended to
dynamically follow the carrier
frequency.

An error is detected when the ramp signal
exceeds the threshold of the comparator C3.
The threshold is externally adjusted at Pin 4
and typically adjusted at about 3V.

1v o L
RAMP Ramp
GENERATOR Up/Down
Reset
+ Soft Switch
ERROR c3 Q3 B MEMORY
DETECT P CAPACITOR
| CHARGING
i FUNCTON | A »h
Q Q
ouT2
Q1
HYSTLW ERR MEM
Rpin2
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Figure 14 : Error Detection waveforms

VOUT
(Pin 9)

Hysteresis
level

Comments about Figure 14 :
[] Missing zero crossing
[] A missing zero crossing happening on the

negative halfwaves. This type of errors is also
detected by the TEA5750.

[] Signal drop-out.

Remark : the hysteresislevel of comparator C1
is externally adjustable at Pin 2.
HSYTievel = R12X10pA
0 < R12 £ 10kQ)

IV.3.b - Error Memory (Figure 13)

Each time, an error is detected at the output of Q3,
the memory capacitorcharging circuit sends a fixed
amount of charges AQ to Cmem capacitor (AQ

£ S$GS-THOMSON
Y/ ICROELEETRONIES

remains the same whatever the error shape,
length ; AQ O032nc).

The capacitor Cmewm is discharged by the resistor
RMEM.

In average : Vmem =Imoy . Rvem
Vmvem = AQ . ferr . RvEm
ferr : Error Frequency

IV.3.c - Softswitch

The voltage level VMEM generated by the error
detection drives a softswitch : a MOS transistor
which is used in its variable Rps on area (Fig-
ure 15).

With this softswitch, the TEA5750 can gradually
attenuate the FM signal lower side band.

More details are given in chapterV.1.e.

11/25

5750-37.EPS



ASO PLUS / TEA5750

Figure 15 : Rps on versus VErr-Mem On Pin 12
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V - IMPLEMENTATION OF THE TEA5750IN A
VHS-VTR APPLICATION

V.1 - Typical Application Description

In this chapter, is described only the direct environ-
ment of the TEA5750. The interface circuits with
the head amplifiers and the FM demodulator are
decribed in V.2 and V.3 parts.

Figure 16 illustrates a typical application diagram.

V.1l.a- Input Filter (Ras, C2)

The input filter has 2 purposes:

- to provide the input stage with a suitable signal :
referring to chapter 1V.2, the input stage Al re-
guires a current as input signal. Consequently
the R4C:z input filter is the impedance which
changes the input voltage signal (coming from
the H-amps) into the required input current. In
order to limit the harmonic distortion to less than
-40dB, the input current must be less than
(0.5mAp-pk) in the frequency deviation range.

(1) for : 3.8MHz < f< 5MHz

_\/”\‘_m_axf(_p_{)_k) < 0.5mAp-pk

\/_R“Z t 2 2

Co w

Additionally C2 performs a necessary capacitive
coupling.

- to provide the ASO core with a FM signal featur-

ing a more appropriate balance between the

12/25
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lower and upper side bands.

Looking at the frequency response of a tape
(Figure 17) it can be noticed that the high fre-
quencies are greatly attenuated compared with
the low frequencies (the attenuation between
3MHz and 6MHz is in the range of -12dB/octave
for VHS tape).

This imbalance leads to important amplitude
changes during luma transients (Figure 17).
Those very important changes in the amplitude
of the playback signal would induce a too high
efficiency of the phase shifting circuit. So the
inherant high pass characteristics of the R4C>
input filter are used to decrease this imbalance.
R4C2 cut-offfrequency fc is choosento attenuate
the lower side band versus the higher side band.
But the cut-off frequency should not be to highin
order not to decrease the S/N ratio. In case of
VHS standard fc is choosen in the range of 6 to
8MHz. Taking into account the previous point
R4Cz: is sized as following : (Figure 17).

1) M < 0.5mAp—pk
\/—R42 + > 2
C w

3.8MHz < f < 5MHz

(2)  6MHz<——— <8MHz
2TIR4 C,
Typically : Rs 0330Q, C, 068pF

(VIN max. 0 0.25Vp-pk)

5750-38.EPS
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Figure 16 : TEA5750 Typical Application
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Figure 17 : Input Filter Equalizing Effect
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V.1.b - ASO Main Filter (L2, C7, R1o)
The function of the filter L, C7 R1o has been already
explained in detailsin chapter Ill.

Basically, under normal playback conditions, the L
inductance performs a flux storage (phase shift-
ing), the Lo C7 resonnant circuit performs an ampli-
fication of low amplitude waveforms (tearing effect
suppression). R10 provides damping.

In the typical application, the frequency charac-
teristics of the ASO main filter are influenced by the
correcting filter (chapter V.1.c) (see Figure 18).

For an appropriate operation in the application, the

1S73

14/25

S$GS-THOMSON
MIEROELECTRONICS

total filter (main filter + correcting filter) is normally

dimensionned as following.

- Resonnance frequency is typically choosen at
the center of the frequency deviation of the car-
rier.

In VHS case : fresonnance 14.3MHz.

Remark : in some applications, fresonnance can be
slightly under this typical value in order to better
protectthe synchro signal againsttearing effects.
Looking at Figure 18 it can be seen that the
resonnance frequency of the total filter (main
filter + correcting filter) is about 4.3MHz (L2C~
resonnance frequency is about 3.5MHz).

5750-40.EPS
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Q factor of thefilter is choosenin order to cover
properly the carrier frequency swing range
(3.8MHz to 4.8MHz).
Fresonnance _ 4.3MHz _ 43

1MHz '
Q<43
In practice in order to provide margin, Q factor is
in the following range: 2<Q < 3.5

Rio

L2 Wres
Free transient response of the complete filter :

I:deviation

In case of signal drop outs, there is no signal at
the input of the filter which consequentlygener-
ates its own free transient response (Figure 19).
Effect of this transient response on the picture
are minimized when :
- The transient response is strongly damped :
short duration.
Damping is normally enoughwhen 2< Q< 3.5.
- The free frequency of the filter is in the range
of 4.3MHz producing then a medium grey spot
less disturbing than an ultra black or ultrawhite
spot.

Figure 18 : Main Filter + Correcting Filter Typical Frequency Response
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Figure 19 : Main Filter + Correcting Filter Free Transient Response
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Remark ; Itispossibleto locate the correcting filter
outside the TEA5750 environment.
In this case L2 C7 Rio values are simply

calculated as following

- fresonnance = %

2TWL, Cy
_qg=_Rwo
L2 Wres

V.1.c - Correcting filter (L3, Ro, Co) (Figure 18)
L3 Cg R filter simply performs an spectrum equali-
zation of the playback signal ; it attenuates the
spectrum in the range of 1.5MHz to 3MHz (center
frequency (02.2MHz) where VHS tape have a high
efficiency. Results is a better balance between the
upper and lower side band.

This filter is often located in the environment of the
TEA5750 (like in Figure 16) because ASO plus
replaces the conventional FM equalizer. However
it can be located in an other part of the FM signal
path.

The filter is dimensioned to compensate the soft
peaking which appears in the demodulated signal
frequencyresponse (Figure 20). Consequently the
requested Q factor has a low value (about 1.5).

V.1.d - Output Filter Feedback

(L1 C4) (Figure 21)

The output amplifier converts the current Ic of the
main ASO filter into the output voltage. The typical
waveforms of the current Ic show a slow slope of

Figure 21 : Inductive Feedback of the Output Amplifier

the signal in the area of the zero crossing. This
induces a high sensitivity to phase noise.

In order to avoid this problem, the feedback net-
work of the output amplifier is an inductance. Con-
sequently the output contains a component of input
signal derivate.

Vout crosses zero with a higher slope, therefore
the sensitivity to jitter is reduced.

In Figure 22, is given the output voltage waveforms
when the feedback is made by a resistor, this
waveforms would lead to high sensitivity to phase
noise (to be avoided).

C4 capacitor only provides capacitive coupling, the
resonnance frequency of L1 C4 is choosen in low
frequencies (0 150kHz) so that the filter is almost
equivalent to L1 in the FM playback spectrum
(1MHz to 10MHz). Typical values are C4 : 10nF,
L1: 120uH.

Figure 20 : Correcting Filter Effect

Video
Signal 4

without correction

Output Voltage
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Figure 22 : Resistive Feedback of the Output Amplifier

Output Voltage

V.1l.e - Error Memory Filter (C1 R3)

Each time an error is detected in the playback
signal, the error detector generates a fixed amount
of charge AQ (32nC : 40uA x 800us). So by means
of the parallel (C1 Ra3) filter, a DC voltage propor-
tional to the error rate will appearat Pin 12.

T O
V12 = R3 (112) average = R3 [%J- AQQO
-0 O

During the playback of normal quality, V12 must be
keptbelow the triggering threshold of the softswitch
(typ. 0.8V). Under those conditions, errors are nor-
mally in the range of 25 per second.

R3 < 1MQ

C1 valueinfluencesthe charge and discharge times
of the filter. Acompromize has to be found between
low time constants which lead to fast fluctuations
of the picture resolution (unstable sharpness) and
long time constants which induce long delays be-
fore picture sharpness in definitively stabilized.
Typically a 1 seconde time constant is used :
R3 C1 O1s

V.1.f - Video Bandwidth Correction
ure 23)

In case of medium error rate (0.8 < V12 < 1.2V)
softswitch is turned on and then C5 is added to the
L3 R9 C9 correcting filter. The resulting filter is
choosen to produce an attenuation of the lower
sideband of the FM playback signal in the range of
1 to 1.6MHz.

Center frequency fc 01.3MHz

(Cs) (Fig-

£ S$GS-THOMSON
Y/ ICROELEETRONIES

2nfc ===

This correction corresponds to an attenuation of
the upper spectrum (above 2.5MHz) of the de-
modulated video signal. In doing so, the expected
noisiest part of the spectrumis reduced. The signal
spectral density is reduced but S/N is improved.
When the error rates increases to high values
V12 > 1.2V, the correction performed by the L3z, Ro,
Co + Cs filter is not enough. The video bandwidth
is again adjusted by decreasing the phase shifting,
this is performed by increasing the threshold of the
diodes.

V.1.g - Error Detector Adjustment
(Figure 16)
Referring to the detailed description of the error
detector (chapter IV.3.) :
- V4 is the threshold voltage of the error detector
and selected as following :
Vs S Expected longest hardware duration
v~ Average halfwave duration

166ns
116ns

In practice at least a double margin is taken

(Rs, Rs, R7)

Va2 1V X

Re
Res + Rs
- V2 gives the hysteresis of the comparator
Hyst = R7 x 10pA
0 < Hyst typ < 300mV

V4 OVce g3v

17/25
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Figure 23 : Video Bandwidth Adjustment

Input
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1 3 F (MHz)
V.1.h - Input Stage Gain Contraol  (R2) not critical (10nF to 100nF are typical values).

R2 isintendedto control the gain of the input stage.
Gain is usually adjusted in order to get about
1.2Vp-pkat Pin 3 during the synchro (3.8MHz).

V.1.i - Other Components
Cs, Cs, C10 are coupling capacitors; their value are

Cs filters the Vcc line.

V.1.k - Typical Waveforms and Results

The following results and waveforms have been
checked in a VHS set and with the typical applica-
tion circuit of he TEA5750 (see Figure 16).

Figure 24 : Waveformsin case of medium and good quality tape. Case of a black to white transient.

. 1 Demodulated
1 Signal

Input Signal
from H-Amps

1 TEA5750
V5

4| TEAS750

ch3 2demvm Cha

200my
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Figure 25 . Waveformsin case of badly disturbed playback signal (ex : still picture mode of an aged tape)

Input Signal
1 from H-Amps
50mV/div

1 Output Signal
Vo

i 100mV/div

4 (500ns/div)

5750-48.EPS

@ Missing Zero Crossing

Most of the missing zero crossing are recovered. The picture features a far low rate of black fishes (tearing
effect).

Figure 26 : Upper Side Band Recovery. Input and output signals spectrum of the ASO plus function.
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(Video pattern is a vertical black to white transientin the middle of the line)
19/25

£ S$GS-THOMSON
Y/ ICROELEETRONIES



ASO PLUS / TEA5750

Figure 27 : Demodulated Video Signal Bandwidth versus Voltage at Pin 12 (envelope signal)

b)

Vi, =1V

Recorded signal is : video sweep with 1, 2, 3MHz markers.

Figure 28 : Demodulated Video Signal Bandwidth versus the Input Signal Amplitude

Referénce Inbul Level (0dB)

c)

Vinrep - 6dB

Reference level (0dB) corresponds to 28a) : 1.2Vp-pkat Pin 3 during synchro.
Results : the video bandwidthis not very sensitive to the playback signal amplitude.
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V.2 - Interfacing with the Head Amplifier Part

In its principle, the ASO plus function is sensitive to
the amplitude changes of the playback signal . For
this reason, a chroma trap filter is necessary be-
tween the head amplifier part and the TEA5750
application, in order to avoid parasitic phase shifts
induced by the chrominance signal.

In PAL application, the trap center frequency is
637kHz and an attenuation higher than 30dB is
recommanded (Figure 29).

Figure 30 shows an example of an interface circuit
used between the head amplifier part and the
TEA5750 application.

Remark : The group delay compensation circuit
(Q102,C104, L102, R107) is very ofteninserted in
the interface circuit but is not specially requested
by the ASO plus circuit.

Very often the head amplifier section provides two
types of playback signal : with and without AGC.
When available itis generally recommended to use
the output without gain control because of the two
following reasons :

- This signal offers a higher S/N ratio,

- againcontrolis recommended betweenthe ASO
plusfunction and the FM demodulator (see chap-
ter V.3.). Inthis case, the totalgain would become
too high if the gain controlled output of the head
amplifieris used. A high gain of the channel is not
suitable for stability, sensitivity to parasitics.

Remark : Generally, between 2 and 7MHz the
frequency response of the interface
circuit is flat, however in some
application, a small peaking effect helps
to better shape the playback signal
(especially for applications without
peaking with the head impedance).

V.3 - Interfacing with the FM Demodulator

In case of disturbed playback signal, the clamping
diode threshold level changes (see chapter IV.2).
Consequentlythe output signal amplitude is modu-
lated by the error rate, to compensate this very low
frequency modulation an AGC function can be
used between the ASO plus circuit and the FM
demodulator (see Figure 31).

Figure 29 : Chroma Trap Filter Typical Characteristics in case of PAL Standard

NE THORK
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S.BEE 3n.09 STOF Z UL QYP. 888 Hz
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£ S$GS-THOMSON
Y/ ICROELEETRONIES

21/25

5750-58.TIF



ASO PLUS / TEA5750

Figure 30 : Example of Interface Circuit between the Head Amplifier Section and the ASO*

* * l o Voo
R106 R108 C105
R109 U R101 H R103 H
27kQ | | 1.8kQ 22kQ
C101  R102 20pF  68uH To ASO plus
—I Q102 function
BC550B
C106 390pF  330Q c102 R107
From 11— [ Q101 330pF — Q103
H-Amps BC557B [ BC557B
R110 L101 R104 R105 :
22kQ 100pH 22kQ 390Q
Figure 31 : FM Playback Channel Structure
To Chroma Processing
H-AMPS
) CHROMA ASO AGC FM
Output without AGC [ TRAP ™ pLus [ ™ | FuncTion [ ™ DEMODULATOR | ®

Maximum theorical output level increase is :

AdB = 20 log %
Vi- 1

4Q?

Q = Quality factor of ASO main filter
2<Q<35

0 AdBmax.=10dB

In pratice this modulation does not exceed 6dB.

V.4 - Application Circuit Options

The TEA5750 application provides a high flexibility,
and the following part is just intended to give some
suggestions.

Remark : Those suggestions are just small im-
provements of the typical application (see Fig-
ure 16), and are not really requested.

V.4.a- Input Stage Gain Adjustment versus

the Playback Signal Envelop Signal

As described in chapter IV.2. The input stage gain
can be controlled by the voltage at Pin 13.

22/25
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Vout O=K [V13] X Iin
Vout =V3zand Iin = l11

Then it is possible to adjust the gain of the input
stage with the envelope detectionsignal (very often
provided by the H-Amps) (see Figure 32).

A very low pass filter is normally requested in the
interface circuit in order to avoid frame frequency
modulation, time constant of the filteris inthe range
of 1s.

Adapting the Input Stage Gain
versus Playback Signal Amplitude

Figure 32 :

To Pin 13
of TEA5750

INTERFACE j

CIRCUIT

H-AMPS
Env.
Detect

LPF |
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V.4.b - Video Bandwidth Correcting Filter

In the typical application, C5 is directly connected
the permanent correcting filter (L3, R9, C9) (see
chapter V.1.f). It may happen that the correction
requested cannotbe easily realized with this typical
solution. In this case it is possible to use a RLCs
filter connected to the filter (Figure 33). With this
configurationthe correction becomes independant
from the characteristics of the permanent correct-
ing filter.

Figure 33 : Video Bandwidth Correction Filter
(option)
R L
Ia'ata’al
J- c5
TEA5750
R4 c2

V.5 - Using the TEA5750 without the Error De-
tector

This type of application is no longer typical, but can

usefulin the following case :

- The VTR system already features a function
which monitors the quality of playback signals.

- There is a need to change the picture sharpness
versus the quality of the playback signal.

- To keep a high immunity to tearing effects (black
fishes).

For this type of application, the TEA5750 offers a

simple and smart solution. By driving the voltage at

Pin 12, it is possible to easily control the video

bandwidthwhile keeping a high immunity to tearing

effect, without degrading S/N and inducing para-

sitic group delay (see Figure 34).

In this case, the error detector ofthe TEA5750 must
have the lowest sensitivity as possible. To do so :
- Pin 4 must be connected to Vcc

- Pin 2 must be grounded.

Figure 34 : Architecture with External Playback
Signal Quality Monitoring
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to Pin 12
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V.6 - ASO Plus Implementation : Problems
and Solutions

This chapter does not claim to be comprehensive.
This part only claims to describe four common
problems with their solutions.

V.6.a - Ringing Effect after Luma Transients
Because of the wide video bandwidth provided by
the ASO plus, same parasitic effects of the luma
channel may be displayed. For instance the tran-
sientresponse of the low pass filter used in the FM
demodulation; in some applications the transient
response of this filter generates signal components
in the range of 3 to 3.2MHz (inside the maximum
bandwidth achievable with the ASO plus) (see Fig-
ure 35).

Solutions :

- Either the user wants to keep a very wide band-
width, insuch a case, the low passfiltertransients
characteristics have to be improved.

- Or to cut the video bandwidth with external filter
so that the attenuation is high enough above
3MHz.

Figure 35 : Origine of the Ringing Effect

Demod.
ASO | FM Signal White
PLUS DEMO
Black \
LPF Ringinginduced by the
transient response of
|—>— the LPF

V.6.b - Unstable Picture Sharpness

This effect may be described as following : the
picture sharpness easly changes versus the time
and tape quality.

This effect likely happens when the error detector
is adjusted in a too sensitive way ; so that small
changesin the quality of the FM playback signal
induces variations of the error voltage (Pin 12).

To correct this effect, the error detector sensitivity

has to be adjusted in the way it has been primarly

intended:

- V12 < 0.6V for medium and good quality tape
(normal)

Todoso:

- V4 is adjusted in the range of 3 to 3.5V,

- V2 is adjusted in the range of 0 to 250mV (typ.).
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V.6.c - Pumping Effect and Long Settling Time
This effect can be described as following :

Pumping effect : The picture sharpness widely
changesfrom soft to sharp (especially in still picture
mode).

Long settling time : It takes a few seconds (1 to 5s)
before the Picture sharpnessreachesits final state.
This specially occurs : at the beginning of a play-
back sequence occuring after stop conditions or
after a fast search sequence.

Root cause of the effectis :

In the typical application, V12 voltage can have a
large swing : 0 to 5V, and the time constant C1R3
is large (O 1s) ; the combined effect of those pa-
rameters induce slow and large changes of the
phase shift circuits.

Solution :

When such an effect is not acceptable for the user.
It is possible to greatly limit it by clamping the
voltage at Pin 12 (see Figures 36 and 37). It is
usually recommanded to clamp V12 in the range of
1.6 to 2V. This value is high enough to control the
bandwidth (enough control of the internal clamping
diodes) and to limit the time constant so that it is no

longer noticible.

V.6.d. High Influence of the Playback Level on
the Video Bandwidth

Description of the effect :
When the playback level widely changes (case of

signal delivered by the non-gain controlled output
of the head amplifier part) the bandwidth of the
demodulated signal may be influenced : low play-
back level induces low bandwidth, high playback
level induces wide bandwidth and some peaking in
the range 2MHz to 2.5MHz.

Origin of the effect:

In the typical application the permanent correcting
filter L3RoCg is directly connected to the ASO plus
main filter L2C7, so the efficiency of the correction
in a large extent depends on the amount of the
phase shift (so depends on the playback signal
amplitude).

Solution :

Since the location of the permanent correcting filter
is not critical, the above described effect can be
greatly attenuated by moving L3RoCo filter. Fig-
ure 38 gives an example of solution.

Figure 36 : Time Constant induced in the error signal. Effect of clamping.

TEA5750

without clamp

/

T1 T2

Roughtly —~3to 4

T1
T2

Figure 37 : Excessive Sharpness Variation with V12 =5V
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Figure 38 : Permanent correcting filter in the in-
put section for a better rejection of
the playbackinfluence

R4 c2
Input TEA5750
L3
c9 I R9

VI- COMMENTS AND CONCLUSION

The ASO plus is a new function, and then a lot of
detailed explanations have been given in this note,
but in practice, the ASO plus function is quite easy
to implement.

5750-67.EPS

All the examples given in this note are relevant to
VHS PAL applications, but obviously can be ex-
tended to NTSC ones and to S-VHS applications
where wide bandwidth with high immunity to tear-
ing effects is even more attractive.
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