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TDA7338

STEREO DECODER

s INTEGRATED 19KHz SC NOTCH FILTER
FOR PILOT CANCELLATION

m ON CHIP FILTER FOR PILOT DETECTOR
AND PLL

s ADJUSTMENT FREE VOLTAGE CONTROL-
LED OSCILLATOR

s AUTOMATIC PILOT DEPENDENT MONO/
STEREO SWITCHING

s NOISE BLANKING WITH PROGRAMMABLE
THRESHOLD
HIGH CUT CONTROL AND STEREO BLEND
INTEGRATED HIGH PASS FILTER FOR IN-
TERFERENCE DETECTOR

s LEVEL INPUT FOR ADDITIONAL SPIKE DE-
TECTION ON FIELDSTRENGHT SIGNAL

s VERY HIGH SUPPRESSION OF HARMONIC
AND INTERFERENCE SIGNALS

DESCRIPTION

The TDA7338 is a new concept of monolithic inte-
grated stereo decoder with noise blanking for FM
car radio applications.

With the used BICMOS technique, the 19KHz

S0O20

DIP20

ORDERING NUMBER: TDA7338(DIP20)
TDA7338D( SO20)

alized on the chip with a Switched Capacitor con-
cept.

Avoiding the use of multipliers and non linear cir-
cuits a very high performance in terms of noise
suppression and total harmonic distortion is

Notch Filter, the PLL Filter and Phase Filter is re- reached.
PIN CONNECTION (Top view)
PROG [] 1 ~ 20 [J MPX IN
vco 4 2 19 [0 MONO
GND [ 3 18 [J PILOT IND
CREF [] 4 17 [J UR
Us 5 16 [J USB
LEVEL [ 6 15 [J VHCC
TBLANK [} 7 14 [ HCL
PEAK [ 8 13 [J HCR
INLO®S 120 IN R
OUT L [ 18 11 J OUT R
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TDA7338

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce DC Supply Voltage 10.5 V
Icc Supply Current 20 mA
Tstg Storage temperature -55 to 150 °C
Tamb Operating ambient temperature -40 to 85 °C
THERMAL DATA
Symbol Description DIP 20 SO 20 Unit
Rihj-pins Thermal resistance junction-pins Typ 100 200 °C/W
ESD
All pins are protected against ESD according to the MIL883 standard.
BLOCK DIAGRAM AND TEST CIRCUIT
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TDA7338

ELECTRICAL CHARACTERISTICS (Vcc = 9V; modulation frequency: 1KHz; de-emphasis time:
T = 50us; nominal MPX input voltage: Vmpx
Rin = 40.2kQ, RouTt = 40.2kQ; Tamb = 27°C;

= 1.5Vpp; m 100% (75KHz deviation, fmod = 1KHZ);
CrEer = 4.7uF; unless otherwise specified)

Symbol Parameter Test Condition Min. Typ. Nax. Unit
Vce Supply Voltage 7.5 9 10.2 V
Icc Supply Current 5 10 15 mA
Vin MPX Input Level (peak to peak) | fm=1KHz 15 V
Vorwms A.F. Output Voltage (mono) pin 10 and 11ViN = 0.5Vrms 15 \%
MONO;
SVRR Supply Voltage Ripple Rejection | VwrippLe = 200mV; f = 1KHz 40 55 dB
VU/VR Difference of Output Voltage Levels | pin 10 and 11- mono -0.8 0.8 dB
VolVi Gain V10/V20 8.5 9.5 10.5 dB
Ro Output Resistance pin 10 and 11 10 50 Q
Vo DC Output Voltage pin 10 and 11 4.2 4.5 4.8 \Y
a Channel Separation VR - Vsg = -50mVpc 30 45 dB
THD Total Harmonic distortion 0.02 0.3 %
S+N Signal plus noise to noise ratio f=20Hz to 16KHz; 91 dB
N S =2Vrms
oM Muting Attenuation Vzand Vg < 0.6V 100 dB
Vbe Mute DC Steps at pins 10, 11 Mute at pin 8 0 4 mV
CARRIER AND HARMONIC SUPPRESSION AT THE OUTPUT
al9 Pilot Signal f = 19KHz 55 70 dB
038 Subcarrier f= 38KHz 75 dB
a57 Subcarrier f=57KHz 62 dB
a76 Subcarrier f=76KHz 90 dB
INTERMODULATION (note 1)
o2 fmod = 10KHZ; fspur = 1KHZ 65 dB
a3 fmod = 13KHZz; fspur = 1KHz 75 dB
TRAFFIC RADIO (note 2)
|  oa57 | sSignalf=57KHz | | 70 | | a8 |
SCA - SUBSIDIARY COMMUNICATIONS AUTHORIZATION (note 3)
| a67 | sSignalf=67KHz | | 75 | | a8 |
ACI - ADJACENT CHANNEL INTERFERENCE (note4)
all4 Signal f = 114KHz 95 dB
al90 Signal f = 190KHz 84 dB
MONO/ STEREO SWITCH
VINTH Pilot Threshold Voltage for stereo "ON" 12 20 28 MVgrMs
VINTH Pilot Threshold Voltage for stereo "OFF" 7 14 21 MVRrMs
Vp Pilot Indicator Saturation Voltage | | = 1mA 0.2 0.5 Vv
Ip| Pilot Indicator Leakage Current V=9V 10 HA
V1o Control Voltage for forced mono | a =< 3dB 0.8 \%
STEREO BLEND
Vi6-17 Control Voltage for Channel a = 6dB; Vg = 3.6V (note 5) -0.31 |-0.27 -0.23 \%
Separation
Vi6-17 Control Voltage for Channel o = 26dB; -85 -55 -30 mV
Separation
IST7] 311




TDA7338

ELECTRICAL CHARACTERISTICS (continued)
HIGH CUT CONTROL

Symbol Parameter Test Condition Min. Typ. Wax. Unit
Tdeemp De-Emphasis Time Constant Ci3, C14 = 1nF; V1517 = 50mV 43 50 57 us
Ri5.17 High Cut Control Resistance Vis5-17 = 50mV 43 50 57 KQ
Ri5-17 High Cut Control Resistance V1s5-17 = -0.5V (note 5) 115 150 185 KQ

VCO
fosc Oscillator Frequency with Murata CSB456F11 456 KHz
JAYili Capture and Holding Range +1 %
Vvco Vco oFrF Pin 7 0.6 \%
NOISE INTERFACE DETECTOR (test condition: Vsg > Vr + 50mV)
V1R Trigger Threshold (note 6) Vpeak = 1.3V; PROG = GND 180 mV
Vpeak = 1.3V, 250 mVv
PROG = OPEN/Vpp
VTR Trigger Threshold Vpeak = 1.5V; PROG = GND 260 mV
Vpeak = 1.5V, 340 mVv
PROG = OPEN/Vpp
Ts Suppression Pulse Duration CaLANK = 470pF 50 us
los Input Offs_et Current during 10 pA
suppression time
VN1 VpeEak (pln 8) Vin= 0mVRus 0.7 1.0 1.3 V
VN2 Vpeak (pin 8) Vin= 50mVRus; f = 150KHz 1.1 1.5 2 \
VN3 VpeEak (pln 8) Vin= 100mVRus; f=150KHz 1.7 2.3 2.8 \

NOTES TO THE CHARACTERISTICS
1 INTERMODULATION SUPPRESSION

_ Vo (signal) (atlkHz) . _
a2 = Vo (spurious) (atlKHZ) ' fs = (2 x 10KHz) - 19KHz

_ Vo (signal) (atlkHz) . _
a3 = Vo (spurious) (atlKHZ) ' fs = (3 x 13KHz) - 38KHz

measured with : 91% mono signal; 9% pilot signal; fm=10KHz or 13KHz

2. TRAFFIC RADIO (V.F.) suppression

Vogsignal) (atlKHZz)
Vo (spurious) (atlKHZ +23Hz)

a57 (V.W.F.) =

measured with : 91% stereo signal; 9% pilot signal; fm=1KHz; 5% subcarrier
(=57KHz, fm = 23Hz AM, m = 60%)

3. SCA (SUBSIDIARY COMMUNICATIONS AUTHORIZATION)

Vousignay @UKHZ) . ¢ _ 5y 38KHz) - 67KHz

a67= Vo (spurious) (at9KHZ)’

measured with : 81% mono signal; 9% pilot signal; fm=1KHz;
10% SCA - subcarrier (fs = 67KHz, unmodulated)
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TDA7338

NOTES TO THE CHZARACTERISTICS (continued)

4. ACI (ADJACENT CHANNEL INTERFERENCE)

Vo (signal) (atlKHz)

all4= Vo (spurious) (at4KHZ)’

Vo (signal) (atlKHz)
Vo (spurious) (at4KHZ)’

al190 =

; fs = 110KHz - (3 x 38KHz)

; fs = 186KHz - (5 x 38KHz)

measured with : 90% mono signal; 9% pilot signal; fm=1KHz; 1% spurious signal
(fs = 110KHz or 186KHz, unmodulated)

5. Control range typ 11% of VR (see figure 1 and figure2)

6. MEASUREMENT OF TRIGGER THRESHOLDS

All thresholds are measured by using a pulse
with TR = 2us, THIGH = 2ps, and TF = 10ps.
The repetition rate must not increase the PEAK
voltage.

FUNCTIONAL DESCRIPTION
Signal Path

The TDA7338 Stereodecoder contains all neces-
sary functions for processing the MPX signal. Due
to the external input resistance (Pin 20) the circuit
can be adapted to different MPX input levels. Be-
hind a 80kHz lowpass filter the adjustment free
PLL for the pilot Tone is placed. The only external
component needed for the PLL is the ceramic

Figure 1: High Cut Control
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resonator for the oscillator which runs at 456kHz.

The pilot detector output is designed as an open
collector output, therefore an external pullup re-
sistor is needed. To force the decoder to "MONO"
Pin 19 has to be clamped to a voltage below
0.8V.

The voltage level (signal strength from the IF part)
applied to Pin 15 (VHCC) allows to control the
time constant of the deemphasis (nom. = 50us,
see fig. 1). If the RF-signal is weak, the corner

Figure 2: Stereo Blend
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TDA7338

frequency is reduced down to 1kHz to improve
the signal to noise ratio. Furthermore the condi-
tions of the stereo separation (see fig.2) can be
controlled through the signal applied to Pin 16
(VSB). Both signal levels (VSB and VHCC) are
referred to Pin 17 (VR), with the characteristic
that the control range is 11% of VR.

By modifying the feedback resistor value of the
output stages (Pin 9 - 10, Pin 11 - 12) the total
gain of the stereodecoder can be modified.

Pin 7 and Pin 8 have an additional function. By
pulling them to ground the VCO-OFF (Pin 7) and
the MUTE (Pin 8) function are activated. The
MUTE signal disconnects the MPX-signal from
the circuit, while in combination with VCO-OFF
also the output buffers are disconnected from the
circuit. In this mode the output buffers can be
used for AM-stereo, cassette play back and other
purposes.

AM Mono Mode

By selecting VCO-OFF (Pin 7 to GND) the VCO
is switched off and the SB and HCC are disabled.
The deemphasis time constant is changed to
40ps (fc = 4KH2z).

DESCRIPTION OF THE NOISE BLANKER

In the normal automotive environment the MPX
signal is disturbed by ignition spikes, motors and
high frequency switches etc.

The aim of the noise blanker part is to cancel the
influence of the spikes produced by these compo-
nents. Therefore the output of the stereodecoder
is switched off for a time of 40us (average spike
duration).

In a first stage the spikes must be detected but to
avoid a wrong triggering on high frequency noise
a complex trigger control is implemented.

Behind the trigger stage a pulse former generates
the 40us "blanking" pulse.

This duration of 40us can be varied by changing
the capacitor at pin 7.

1.1 Trigger Path

The incoming MPX signal is highpass-filtered,
amplified and rectified (block RECT-PEAK).

The second order highpass-filter has a corner-fre-
quency of 140KHz.

The rectifier signal, RECT, is used to generate by
peak-rectification a signal called PEAK, which is
available at the PEAK pin 8.

Also noise with a frequency >100KHz increases
the PEAK voltage. The value of the PEAK voltage
influences the trigger threshold voltage Vth (block
ATC). The higher the noise level the higher the
threshold.

Both signals, RECT and PEAK+Vth are fed to a
comparator (block PEAK-COMP) which outputs a
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sawtooth-shaped waveform at the TBLANK pin 7.
A second comparator (block BLANK-COMP)
forms the internal blanking duration of 40us.

The noise blanker is supplied by his own biasing
circuit (block BIAS-MONO) to avoid any cross talk
to the signal path (block BIAS-MONO).

1.2 Noise Controlled Threshold Adjustment
(ATC)

The behaviour of the noise controlled threshold
adjustment is shown in fig. 4. It can be influenced
slightly by adding a resistor in parallel to the
PEAK capacitor at Pin 8 either to GND or Vbp. A
resistor to GND will decrease the threshold
whereas a resistor to Vop will increase it. But it is
recommended to choose one of the internal
thresholds by use of the PROG pin (see table 1)

1.3 Automatic Threshold Control by the
Stereoblend voltage (ATC-SB)

Besides the noise controlled threshold adjustment
there is an additional possibility for influencing the
trigger. It is controlled by the difference between
Vsb and Vr, similar to the Stereoblend. The rea-
son for implementing such a second control will
be explained in the following:

The point where the MPX signal starts to become
noisy is fixed by the RF part. Therefore also the
starting point of the normal noise controlled trig-
ger adjustment is fixed (fig.5). But in some cases
the behaviour of the noiseblanker can be im-
proved by increasing the threshold even in a re-
gion of higher fieldstrength, for the MPX signal
often shows distortion in this range, which leads
to an undesired triggering.

Because of the overlap of this range and the
range of the stereo/mono transition it can be con-
trolled by Vsb and Vr. This threshold increase is
programmable (see fig. 5).

1.4 Blend Mode

Another possibility to avoid a disturbing triggering
on modulation is to use the spikes on the field-
strength signal (LEVEL pin). But in the range of
higher fieldstrength the signal saturates and no
more spike detection is possible. For this reason
the TDA7338 offers the "BLEND MODE". When
"BLEND MODE" is activated a smooth transition
between the LEVEL- and the MPX-signal is used
to detect the spikes either on LEVEL or on MPX.

In the lower fieldstrength range mainly the
LEVEL-signal is used whereas in the higher
range mainly the MPX is used. This switching is
controlled also by the normal Stereoblend signal
to avoid additional pins.

"BLEND MODE OFF" is activated by connecting
the LEVEL pin to GND (LEVEL must be also con-
nected to GND if not used).
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TDA7338

Figure 3: Block Diagram of the Noise Blanker

LEE/IO_D__»
80KHz LP SIGNAL PATH i to OUTPUTS
T\ RIGHT r D |
BLANK COMP
PEAK COMP
, RECT REF
; [r40KRz HA PEAK [ AUTOMATIC
MPX IN O & /Z— W >t BUF 'Iel-LIJRTESMHACIII_D > ':LF'
' ' CONTROL 40ps
; TR ATC | PEAK+VTH v
LEVEL ¢ r Va A
' E THRESHOLD L/H
: RECT-PEAK
E BLEND
1 CONTROL
, [ ADDITIONAL THRESHOLD
BLEND . CONTROL on/off
ON/OFF ADDITIONAL THRESHOLD
CONTROL
0.1v (ATC-SB)
R S }
vsg O ‘
= CPEAK CBLANK metm |
47nF 330pF
D95AU368 I " P I
Table 1: Programming of the Noiseblanker
PIN 1 (PROG) Trigger Threshold Peak Voltage Control By Fieldstrength
GND LOW ON
OPEN HIGH ON
Vbp HIGH OFF

Figure 4: Trigger Threshold vs. Vpeak
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Figure 5: Behaviour of the Field Strength Controlled Threshold Adiustment
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Figure 6: Application Diagram
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1

N N N N B

DIM. mm ineh OUTLINE AND

MIN. | TYP. | MAX. | MIN. | TYP. | MAX. MECHANICAL DATA
al | 0254 0.010
B | 1.39 1.65 | 0.055 0.065
b 0.45 0.018
b1 0.25 0.010
D 25.4 1.000
E 85 0.335
e 254 0.100
e3 22.86 0.900
F 7.1 0.280
| 3.93 0.155
L 33 0.130

DIP20

z 1.34 0.053

|| W)

- b1
b B e
z ! . , E
e3 z | |
D
I I I I O O O N
20 11
B N

4
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TDA7338

DIM. mm inch OUTLINE AND
MECHANICAL DATA
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
A | 235 2.65 | 0.093 0.104
Al | 01 0.3 | 0.004 0.012
B | 033 051 | 0.013 0.020
c | 023 0.32 | 0.009 0.013
D | 126 13 | 0.496 0.512
E | 74 76 |0.291 0.299
e 1.27 0.050
H 10 10.65 | 0.394 0.419
h | 025 0.75 | 0.010 0.030
L 0.4 1.27 | 0.016 0.050
S020
K 0° (min.)8° (max.)
L
— h x 45°
[ \ A
A
v/ N N\
B e K Al C
- H -
D -
nnoooononon
20 11
E
1 0]
\\ )1 Y
gttt
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