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Broadband compander circuit for FM radlo telephony transcejver T
noise reduction . ~—~r N P
~ ~u 3
Technology: Bipolar : ST e
Features: .
® One compressor channel ® CMOS compatible pawer down input
@ One expander channel @ Very low noise switching
® Two additional operational amplifiers for @ Single supply voltage from 4.75V .
optional use . . |
@ Independent regulation of rise and !
® One analog switch fall times i
Case: 5024
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Fig. 1: Block diagram
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Pin description 7—' 73 - #3

Pin1 A Expander-fall time constant regulated via external capagcitor

Pin 2 Mute CMOS compatible input
Mute-Low, expander is switched on
Mute-High, expander is switched off
Signals at Pin 22, 23 {expander inputs) are muted at outputs {Pin 5)
whereas signal at Pin 3 is also available at Pin 5.

Pin3 DI Data input
It has a gain factor of 1
Mute-High, signal at Pin 3 is also available at Pin § {output)
Mute-Low, output signal at Pin & is a sum of signal data output
and audio signal at expander

Pin4,18 GND Ground

Pin & 0OP,, Operational amplifier output — expander
Fin8,7 Ve =~  Supplyvoltage

Pin8 OPy Operational amplifier output — compressor
Pin9 OPyq Operational amplifier input — compressor
Pin10 0P, Operational amplifier inverted input

Control for frequency dependent compressor amplification limitation.
Noise suppression by low frequencies and regulated mid voltage output.

Pin 11 t Compressor — fall time constant regulated via external capacitor
Pin12 iz Compressor — tise tfme constant regulated via external capacitor
Pin13 I Rectifier input 1 for level detection compressor

Pini4 [, Transconductance amplifier input 1 of compressor. It multiplies the

input signal with average signal level:
Input resistance R, =15 kQ

Pin 16 OP3q Operational amplifier output 3
Pint6 Vet Reference voltage for internal use
Pin17 OP;; Operational amplifier inverted input 3

It is frequency compensated G,=40dB.
If this amplifier is used for microphone amplifier, Vhet Must be
suppressed externally,

Pin19  OP, Operational amplifier inverted input 4
it Is frequency compensated internally for G,=0dB
Pin 20 PD Power down input CMOS compatible

PD-High: Normal operation of the IC
PD-Low: Stand by operation and reduction of current consumption
Very low noise switching
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Pin 21 OP4o Operational amplifier output 4 ' .
Pin22 |/, Transconductance amplifier input 2. )
It multiplies the input signal with average signal ievel:
Input resistance R, = 15 kQ
Pin23 I3 Rectifier input 2 for level detection of expander
Pin24 ¢, Expander-rise time constant, regulated via external capacitor
Absolute maximum ratings . . I
Reference point Pin 4, unless otherwise specified :
Supply voltage Pin 6,7 Vee ’ 14 \Y
Ambient temperature range  Tame —25...+ 85 °C
Storage temperature range Teg ~85...+125 °C
Power dissipation, T, =25°C [ . 300 mwW
Junction temperature . . 125 °C
Maximum thermal resistance
Junction ambient Ryua - 120 Kw

Electrical characteristics -
Test circuit see Fig. 3, Vo =5V, T, ,,, = 25°C, Min. Typ. Max.
f=1kHz, reference point pin 4, 18 : ) ’
Vimutey = LOW  Expander output is not muted :
HIGH ICis not in PD-mode ' . -

Ven =
Voo = 0V  Nosignal on data input
" Supply voltage range Pin 6,7 Ve 4,75 5 12 Vv
Supply currents: .
input open lec L3 7 mA
PD = LOW, input open lec 600 700 PA
Reference voltage Pin 16 Vet 235 25 2.65 v
CMOS-compatible inputs ) .
HIGH voltage Vin 4.5 \")
LOW voltage ViL 0.5 \
Input currents
Vu=56V Iy . 70 100 pA

V=0V : N *+1 +1 pA
Compressor-Expander -
Input level of operational

)
S S —

amplifier at 0dB 7 -1 (] +1° dB
Channel selection cs  s0 . dB :
Rise time t, 0.9 8 ms '
Ratio of rise and fall time : :—’ 1 10

s

Distortion, V, = 0dBm d T2 %
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Min. “Typ. Max.,
Compressor
Max. input level :
Vee=4V 14 -6 ~5 dBm
Vee =56V ’ Vi 0 +1 dBm
Gain Pin 8 ’
Vo= 0dBm Gy -1 0 +1 d8
Vg=—40dBm Gy 19 20 21 dB :
Vy=—80 dBm Gy 35 40 45 dB i
Max. output current !
R =750Q Pin 8 b +1 +2 mA
Expander
Max. input level )
Vee =4V v -3 -2 dBm
Vee=5V v 0 T dBm
Gain Pin 5 - .. .
V= 0dBm Gy -1 (o} +1 dB
V=20dBm see test circuit . Gg -21 -20 —19 dB
V=40 dBm e ~45 —40 —35. dB
Output noise
no signal, ) .
f=300Hz...3.4 kHz ] ng —90 dBm
Mute ]
Vi =0 dBm, Vi, = High ASP —-60 - ) dB
Qutput current - . .
R =26Q I : +60 mA
Gain on DI - G (o] dB
oP3
Max. output level Pin 15 -
Vec=6V Vo +1 ~ dBm
Output current Pin15 o - N +2 mA
Gain adjustment Gy 40 . dB
Open loop gain G 100 dB
Input noise voltage density Ny 40 nV/vHz
Input noise current density ny 0.5 pA/vHz

Diff. input resistance 5 200 ) . kQ
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Min. Typ. Max,
orP4

Max. output level Pin 21

Vee=5V v +1dBm
Max. output current . Pin 21 Iy *2 mA
Gain adjustment Pin 21 G o] ) dB
Open loop gain Pin 21 G 100 dB

Diff. input resistance Pin 21 r 200 kQ

vt v e

Rise and fall times, t.t

Independent regulation of rise and fall times is possible, Compander (compressor and expander) circuit is
time constant dependent. Compressorand expander can be regulated with capacitors on the specified pins

whereas the appropriate internal resistive values are input amplitude (lavel) dependent.
t=R-C,
whereas (crs C,)
=R G
T 89 052‘{8
Leve!l dependent
resistance -
Level deviation
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Fig. 2 Compressor input level —»

When capacitor values for the expander and the compressor are the same {C, = Cy), the successive
expander compensates the input voltage of the compressor gain.
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Dimensions in mm
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