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GC4130A Low Distortion
AGC Amplifier

FEATURES

= high stability of sutput level

* 40 dB AGC operating range

= adjustable AGC threshold

= adjustable release time

+ levels adjustable with external components
= maximum frequency 200 kHz

¢ operates from standard 5V power supply

INTRODUCTION

The GC41304 is a low cosl, high performance, easy tousea
AGC amplifier. In the miremum component conliguration i
only requires four exiernal capacitors, The output level s
maintainad constant over 40 dB variation of inpul signal. The
GC41304 can drive a 800 2 kbad and can ba oparated vath
a power supply vallage of 4 6 1o 20volis. Mo adjusiments are
NECcesSsary.

Some potential applications ang:

irerGOrms answering machines
hands-irea ielephones modems
F.A. systems wiiCe operaled devices

Yoice racooniton sysiems infrared security conirols
idtrazonic remote condrods

ulirasooic radars & proximity swilches

FUNCTIONAL BLOCK DIAGRAM

DATA SHEET

CIRCUIT DESCRIPTION

The GC41304 containg four flunctional blocks;

1. Variable Atlenyakor

2. Lingar Armphitier

3. Altenuator Control

4. Vollage Regulator
& variable altenuator is placed at the input and is conirolied
by a DC voltage. With no DC input it has an indtial altaruation
of 110 4 dB; n AGC mode (for inpul signals larger than the
treshold) it maintaing & constant level at the inpui of the
armphfier. The DC voltage at pin 7 is 1.9V,

The amplifier has a gain of 33 dB and fogether with the
atteruator (for inpul signals iower than the thrashold}, thea gain
is approximately 31 dB. The non-inverting amplifier has a
class AB culput slage, and the phase shift of the output signal f
is lgvel independent. The minimum bandwidih (-3 dB) is
200 kHz.

The altenuator control is & window comparaior follbwed by a
constant current culput stage. The window 15 st by the chip
voltage regulator and the comparator responds o Both
negative and positive cycles, The input signal 1o ihe
comparator (pin 4) must be coupked through an exiernal
capacitor. The peak-to-peak voltage of the outpul signal is
maintained constant within 0.2 dB8 over the AGC operating
range. To smopth the DC control signal an exlernal hilter
capacHoris required . An on-chip current source, togeathar
with this capacitor, determines thereleasa time and connecling
a resisior in parallel to the capacior will reduce the release
e,

The voltage regulatar powers all the functional bocks except
ihe oulput slage of the ampdifier. The 3.2 V nominal regulated

W

P — ,:.f ..... .':EF ...... & . voltage is refevenced o a temperature-stable bandgap
: 3 2 T" ! referance. The regulator voltage is brought out at pin 3 for
' : fitering and extarmal use.
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ABSOLUTE MAXIMUM RATING DADERING INFORMATION
PARAMETER VALUE / UNIT Fart Mumiser Package Type Temparature Ranga
Power Supgly 20V 0G GC41I0AEDA BPFin PDIP -40 1o + 8510
Power Dissipation 200 mw GC41304EKA | BPin S0IC 40 1o + 8570
Cperating Temperabere Ranys 40 fey +85 50
ELECTRICAL CHARACTERISTICS
Limits apply over -25°C = T, s B5°C V. = 4.5 10 20V, Typecal valies are al T, =25°C,  The test circuit i shown in Figune 6.
Parametar [ Symbol Conditions / Notes Min. Ty Max. Linita
Supply Volage Ve 4.5 50 20 v oc
Bupply Currend g no signal 2 3 4.7 A,
Reg. Vollage Vega 300 a2 35 v
Tamp. Coeff of V.. - 100 ppmyC
Maot. OWF Cusrent bea | for Vs 1 mé
Decoupling Capacitor | Cpee | for Vg 4.7 uF
Powar Supply
Decoupling Capacior Cq optianal 10 - WF
Signal-to-Moise Ratio at amplifier CF &0 - db
v, = 100 -1000 mVp-p &t 1 kHZ)
Todal Harmonic Distortion| THD | at ampBier O/F - 05 4 e
[V = 100-1000 mVp- 8t 1 kHz Vg, o =1 Ve-p)
Inpun Signal Level Ve - 0.1 4 Vip
Output Signal Lavel Veur | i AGC mode ;| 0.85 1.15 Vp-o
Gain A in Bnea mode k3| dB
Attan. Imput Impadance | £ at 1 kHz &8 10 - ki
Cudput Impedance EE":"_ al 1 kHz 20 o
Clipgimg Violtaga ""'num 25 W
Slew Rate - 1.5 Vins
P OC Bias Level NG Sigengl - 1.8 v
Source impedance FIﬁ fior V. 7] =]
Aitenuation Range 40 - a8
WP Curnent I Source 3 - mA
Sink 3 - mA,
WP Vohage Changs IF Level Change V,, = 2010 1000 V. - 0.2
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Fig. 4 Amplifier Gain versus Frequency
TEST CIRCUIT

The test circuit is shown in Figure 6. The 20 dB
attenuator at the input facilitates measuremenits at low
input levels. The input (pin 1) must be capacitively
coupled. Any direct coupling of the input will prevent
proper operation.

The output is loaded by a 600 Q resistor through a
capacitor. The resistor is present for test purposes
only. Output loading is not necessary for normal
operation. The amplifier output is coupled with the
attenuator control (AGC,, pin 4) through a capacitor.
Bothinputs (INAand AGC, ) are internally biased and
should not be loaded with a DC current. Frequency
response should be measured at input levels lower
than the threshold. A value of 8mV, 80 mV before
the attenuator) is recommended.
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Fig. 5 Distortion Function of Input Level (AGC Mode)
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Fig. 6 Test Circuit
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Fig. 7 Minimum Components Circuit

APPLICATIONS

Figure 7 shows a minimum component configuration. This
should be adequate for most applications. With a 1 pF input
capacitor coupling, the 3 dB cut-off frequency (highpass) is
approximately 150 Hz. The AGC filter capacitor, CR, sets the
attack and release time. C_ also affects the distortion per-
formance at low frequencies. For operation down to 300 Hz,
Cg should be a minimum of 2.2 uF.

Figure 8 shows a maximum component configuration. An
optional capacitor,C_, has been added for filtering the power
supply line. Itisnotnecessarytohaveitclosetothe IC. If there
is a capacitor already on the supply line, another one is not
necessary. The threshold resistor, RT, is to be used if a higher
threshold is desired. The relationship between the threshold
voltage and this resistor is shown in Figures 2 and 3.

The release time resistor, Rg connected in parallel to Cp, will
reduce the release time. The same effect can be obtained by
reducing the value of C,.. However , using a resistor ensures
a better control of the release time.

Finally a potentiometer, R1, and a resistor, R2, are added in
order to control the output level, which can only be increased:
it cannot be decreased. The potentiometer can be replaced
by two or three resistors in parallel. The output level can be
adjusted by cutting one or two of these. In order to avoid
clipping, care should be exercised not to exceed 1.5 V p-p
output level.
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Fig. 8 Maximum Components Circuit

AVAILABLE PACKAGING

8 Pin Molded SOIC
8 Pin DIP

CAUTION
ELECTROSTATIC
SENSITIVE DEVICES <

DO NOT OPEN PACKAGES OR HANDLE
EXCEPT AT A STATIC-FREE WORKSTATION

REVISION NOTES:
-3 Product No. is changed to GC4130A
-4 SOIC pin-out added

Gennum Corporation assumes no responsibility for the use of any circuits described herein and makes no representations that they are free from patent infringement,
© Copyright February 1989 Gennum Corporation.  Revision Date: December 1931 All rights reserved.  Printed in Canada.
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