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INTERFERENCE AND NOISE SUPPRESSION CIRCUIT
FOR FM RECEIVERS

GENERAL DESCRIPTION

The TDA1001B is a monolithic integrated circuit for suppressing interference and noise in FM mono

and stereo receivers.

Features

® Active low-pass and high-pass filters

® Interference pulse detector with adjustable and controllable response sensitivity

Noise detector designed for FM i.f. amplifiers with ratio detectors or quadrature detectors

.
® Schmitt trigger for generating an interference suppression pulse
@ Active pilot tone generation (19 kHz)

°

Internal voltage stabilization

QUICK REFERENCE DATA

Supply voltage (pin 9) Vp typ. 12 Vv
Supply current {pin 9) Ip typ. 14 mA
A.F. input signal handling (pin 1)

(peak-to-peak value) Vi(p-p) typ. 1V
input resistance (pin 1) R; min. 35 k2
Voltage gain (V1.16/Vg-16) Gy typ. 0,5 dB
Total harmonic distortion THD typ. 0,25 %
Bandwidth B typ. 70 kHz
Suppression pulse threshold voltage

(peak value); R13=0 Vi(triom typ. 19 mV
Suppression pulse duration tg typ. 27 us
Supply voltage range (pin 9) Vp 75t016 V
Operating ambient temperature range Tamb —30to +80 °C
PACKAGE OUTLINE
TDA1001B: 16-lead DIL; plastic {SOT38).

TDA1001BT: 16-tead mini-pack; plastic (SO16; SOT10%A).
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Fig. 1 Block diagram.
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RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (pin 9)
Input voltage (pin 1)
Output current (pin 6}

Total power dissipation
Storage temperature range
Operating ambient temperature range
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Fig. 2 Power derating curves.

in piastic DIL (SOT-38) package (TDA1001B)

Vp max. 18 V
Vi1  max. Vp V
lg max. 1 mA
—lg max. 15 mA
see derating curves Fig. 2
Tstg —65 to +150 °C
Tamb -30to +80 °C

————— in plastic mini-pack (S0-16; SOT-109A) package (TDA1001BT); mounted on a ceramic

substrate of 50 x 15 x 0,7 mm.
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CHARACTERISTICS
Vp =12 V; Tymp = 25 ©°C; measured in Fig. 4; unless otherwise specified

parameter symbol min. typ. max. unit
Input stage
Input impedance (pin 1)

f=40kHz 1Zi1i — 45 - k&2
Input resistance (pir ")

with pin 2 not connected Ri1 — 600 - k)
Input bias current {pin 1)

Vi1g=48Y li1 - 6 15 KA
Output resistance (pin 2)

unloaded Ro2 low-ohmic
Internal emitter resistance Ro.16 — 5,6 - k&2
Low-pass amplifier
Input resistance (pir 3) Ri3 10 — - M
Input bias current (pin 3) lig — — 7 uA
Output resistance (cin 4) Roa - - 5 Q
Voltage gain (V4/V3) Gya/3 - 11 -
Suppression pulse stage
Input offset current at pin 5

during the suppression time tq lios - 50 200 nA
Output stage
Output resistance {pin 6) Ro6 low-chmic
internal emitter resistance Rg-16 - 6 - kQ
Current gain {ig/lg) Gis/6 - 85 — dB
Pilot tone generation {19 kHz)
Input impedance (pin 8) 1Zigl - - 1 Q
Output impedance tpin 7)

pin 8 open 1Zo7! 150 - — k&2
Qutput bias current (pin 7) lo7 0,7 1 1,3 mA
Current gain (17/1g) Gj7/8 — 3 -
High-pass amplifier
Input resistance (pin 15) Ri15 10 — — MQ
Input bias current (pin 15) lits - - 7 uA
Output resistance (pin 14) Ro14 - - 5 Q
Voltage gain (V14/15) Gy14/15 - 1.4 -

762 December 1982



Interference and noise suppression circuit for FM receivers

TDA1001B

/ \ TDA1001BT
parameter symbol min. typ. max. unit
A.G.C. amplifier; interference and

noise detectors
Internal resistance (pins 13 and 14) R13.14 1.5 20 25 kQ
Operational threshold voltage

(uncontrolled); peak value (pin 14)

of the interference pulse detector tVigdintm | — 15 - mV

of the noise detector *Vidnm - 6.5 - mV
Output voltage (peak value; pin 11) V11-16M 5,2 58 6.4 \
Output control current (pin 12)

(peak value) Hom 150 200 250 A
Output bias current (pin 12) 012 - 25 6 uA
Input threshold voltage for onset

of control {pin 12) V129 360 425 500 mV

(Vi(tryo + 3 dB) or: - 0.66Vgg| — mV
Suppression pulse generation

(Schmitt trigger)

Switching threshold (pin 11}

1: gate disabled V1116 - 3,2 - \

2: gate enabled V1116 — 2,0 - \%
Switching hysteresis AV11.16 — 1,2 - \%
Input offset current {pin 11) lio11 - - 100 nA
Qutput current (pin 10)

gate disabled; peak value to10M 0,6 1 1,4 mA
Reverse output current {pin 10) IR10 — — 2 HA
Sensitivity {pin 10} V10-16 2,5 - — A2
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APPLICATION INFORMATION

Vp =12 V; Tymb = 25 OC; f = 1 kHz; measured in Fig. 4; unless otherwise specified

parameter symbol min. typ. max. unit
Supply voltage range 'pin 9) Vp 7,5 12 16 \Y2
Quiescent supply currant {pin 9) Ip 10 14 18 mA
Signal path
D.C. input voltage (pin 1} V116 — 45 ~ N
Input impedance {(p n 1}; f=40kHz 1Ziq1 35 - - k&2
D.C. output voltage (2in 6) Vg.16 24 2,8 - \%
Output resistance (r:in 6) Ros ow-ohmic
Voltage gain (Vg/V |) Gyg/1 0 05 1 dB
—3 dB point of low-pass filter f(—3dB) - 70 - kHz
Sensitivity for THD < 0,56%

(peak-to-peak value) Vi{p-p) 1,2 1,8 - A
Residual interference pulse after suppression

{see Fig. 3); pin 7 to ground;

Vi(tr)M = 100mV/; {peak-to-peak value) Ve-16(p-p) | — - 3 mV
Interference suppression at R13 = 0;

notes 5 and 6; Vi(yms) =30 mV; f= 19 kHz

(sinewave); Vi(trjp = 60 mV; . = 400 Hz Qjnt 20 30 - dB
Interference processing
Input signal at pin 1; output signal at pin 10
Suppression pulse threshold voltage; control

function OFF (pin 9 connected to pin 12);

r.m.s. value; note 1

measured with sinewave input signal

f=120kHz; -V1pg>1V

atR13=08 Vittrirms 8 1 14 mV

at R13=2,7kQ Vittrirms 18 28,5 40 mV

voltage difference for safe triggering/

non-triggering (r.m.s. value) AVi(rms) - 1 — mV

measured with interference pulses

f =400 Hz (see Fig. 3); peak value

atR13=0%2 Vi(tr)M - 19 — mV

at R13=2,7kQ Vi(trim - 45 — mV
Suppression pulse duration (note 2) g 24 27 30 us
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parameters symbol min. typ. max. unit
Noise threshold feedback control
(notes 1 and 3)

Noise input voltage (r.m.s. value)
f = 120 kHz sinewave
for Vi2.9= 300 mV
at R13=08 Vhi(rms) 2,3 3.3 4,3 mV
at R13 =2,7 k2 Vhilrms) — 3,2 — mV
for V12.9 = 426 mV (Vj(ty)o + 3 dB)
at R13=0% Vhi(rms) — 7,3 - mV
at R13=2,7kQ} Vhi{rms) - 16,5 — mV
for V2.9 =560 mV (Vj(t)o + 20 dB)
atR13=08 Vhi{rms) 33 45 57 mV
at R13=2,7kQ Vni{rms) - 107 - mV
Amplification control voltage by interference
intensity (note 4)
Vi(rms) = 50 mV; f = 19 kHz;
Vi(trym = 300 mV; r.m.s. value
at repetition frequency f, = 1 kHz Vo6{rms) 49 - 56 mV
at repetition frequency f. = 16 kHz V06(rms) 45 - 65 mV
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Notes to application information

1.

6

The interference suparession and noise feedback control thresholds can be determined by R13 or a
capacitive voltage clivider at the input of the high-pass filter and they are defined by the following
formulae:

Viftr) = (1 + R13/Rg) x Vj(gr)0 in which Rg = 2 k;

Vihi = (1 +R13/Rg) x Vyjjo  in which Rg =2 kQ.

The suppression pulse duration is determined by C11 = 2,2 nF and R11 = 6,8 k2.

The characteristic of the noise feedback control is determined by R12 {(and R10).

The feedback cont-cl of the interference suppression threshold at higher repetition frequencies is
determined by R10 \and R12),

The 19 kHz generator can be adjusted with R7.1g {and Ry.g}). Adjustment is not required if compo-
nents with small tclerances are used e.g. AR < 1% and AC < 2%.

Measuring conditicns:

The peak ocutput noise voltage (Vo m. CCITT filter) shall be measured at the output with a de-
emphazing time T = 50 us (R = 5 k{2, C = 10 nF); the reference value of 0 dB is Vg jp¢ with the

19 kHz generator short-circuited {(pin 7 grounded).

EVittnm 7287173
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Fig. 3 Measuring signal for interference suppression; at the input {pin 1) a square-wave is applied
with a duration of t¢ = 10 us and with rise and fall times t; = t; = 10 ns.
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Fig. 4 Application circuit diagram.
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