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ECG370A
AGC/BOUELCH AMP

i i Yo
PHILIPS E € 6 INC Y7E D oy
ECGI70 is a direct coupled manolithle empli- ey
fier whose voltage galn Is controlied by an oxternal I-','}%}M*
DC voltage, Tha device features: —
& Large Gain Control Range : JorurK
# Self-contalned AGC/Squelch system, with fast. . -
attack, slow-releaca, . oiam__s

n Low Distortion
# Minmum DC output shift as gain is varied

w Differential inputs, with large common-mode
Input range

® Outputs of several amplifiers may ba dlreotly
summed in multichannel systoms,

® Dissipates only 18 mW from +4.6V supply.
usable with supply up to +24V,

absolufe_:{__ngg_ imum ratings

Supply Valtage ™ 24V
L} {oh threshold set by single oxter ¥
ﬁﬂ???s‘a"ﬁ:r“““ o thres ¢ By singlo extar Stopdy! .;F.gmﬁq:i*:;i"fe -65°C 10 +160°C
‘ Operagiag Temiborature 0°C 1o +70°C
_ﬁg_,ent??ynput Voitage 119,68V
In addition to communication system squelch and < ommi;mode Input Voltage {(Vee + 041V
AGC spplications, the ECGI70 1 uselut as con?'-.i. Jutput Ehort Clreutt Duration Indefinite
stant-amplitude audic oseltlator, linear low {) ‘"\g%, ga apphlad to Pin Sor 4 +8,0V
quency maduylator, single-sideband automatic | é@:\\\lo aga applied to Pin 2 +12.0v
control, and as a varlable DG gain alen(nm&_in._,hgg ~Surga power Into Pin 6 (1 second mar.) 1000 mW
analog computation, \:‘ -iContinuous power inte Pin 6 100 mW
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CIRELID MUMILRS ANE#IK CORMECTIONY
Flgure 1. ECG370 Schematic
ECG370A 8
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Flgure 2, ECGA70 Pin Connectlons ECG370 System Block Diagram
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electtical characleristics (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DG CHARAGTEBISTICS .

DG Qutput Yoltage Yoloc) Viulddi = 0, 5.0 15.0 410 v
V {gaia contral) = O

0C Quipyt Voliage YaiDOI Vi lddi =0 B0 180 74 v
V {galn gonirol) » +2.0

DG Quegot Shit AVgitic) Virg {ddi =0
V igalnt eontrall ehanged
from 0 to 43,0V «1000 0 00

Power Supply Draini Ien Voo * 124V 13.5 ma
VYoo n t4.5Y 44
Voo = +12¥ 8.0 120 mA

Inpaat Buay Cpregr I .40 120

AC CHARAGTERISTICS

Vollags Qzin Ay ¥ {gain contraf) « @ 35.0 40.0 1]
fu{KHe

Gate Reduction Mange Ay ¥ toain conttal) changed -B0.0 ¢a
from @ 10 +3.0V. Gain
sedupiion oceyrs for

\ canfral voltages batwaan
) 2.0 and #2.6 volts, pin 3

droind, {21 KHz

Hate Nz Ta v T5%0, Vign » 12V, Vinyice # 1AV

operating notes

Voltage galn s continuously varizble from a maxh
mum value, dependent upen supply voltage, to a
minimum valua, by application of a DC ¢antrol
voltage at Pin3 or4. DC oulput voltage Is sub-
stantlally Independont of gain changes, providad
that diffarential DG Input voltage is minimized, so
that direct-oupled or fast gain-control operatlon
Is possible with minimum disturbance of succasd-
Ing amptifiers,

Input characterlstics ara simitar to those of an
operational amplifier, with common-mode Input
range extending from +4.6 volts up 1o and includ-
Ing the positive supply voltage. Lowsst distortion

oceurs at input levels of 20 mV p-p o less. Out-
puts of sevaral ampfiflars, which will have quies-
cant DC lavels approximately half of the positive
supply, may be directly connected together in
muitl-channel surming systems, without damage.

Emitter-follower control Inputs, Pins 3 and 4, may
be vsad as posttive peak detectors by connecting a
smoothing capacitor at Pin 2, in AGC applications,

APPLICATIONS

REMOTE GAIN-CONTROLLED AUDIO
AMPLIFIER

The simplest use for the ECG370 s a gain stage,
Figure 3 whose gain can be manuaily controlied,

ECG370A
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.nglselassly, by @ DG voltage from a remate loca:
tlort, Pin 4 13 bypassed by an external capacitor, o
aliminate nolse resulting from a long control llne,
T+--qain vorsus control voltage graph, Flgure 4,

')the velationship to be approximately loga-
fa...aig within the control range, This is to be
expeotad, as the variatlon mechanism is a
PN junotion, and Is an advantage In audlo systems,
as logarithmic attenuation is achisved with linear
potentlometers.

0 1N

Lol
[ M
PHILIPS E C 6 INC

FIGURE 3. Remote or Digitat Gontrol Amplifler

e 7€ D

-4 -
1.9 20 21 22 23 24 25 U6
Vacc GONTROL VOLTS

FIGURE.1, Typical Voltags Gain Vs Control
Voltage, Pin 4

For the sake of Ilustration, Pin 3, the second con-
trot polnt, 18 simultaneously connected to a TTL
gata, which gan override the manual gain contrel,
and turn off the amplifier ragardiess of the manual
control voitage. In this example, Input DG biasing
is obtaned via a resistive dividar from the positlve
supply, although subsequent examples will iflu-
strate othar [nput blasing techniques. The
common-mode input voltage may ks set anywhere
batwaen +Vg and +4.6 volts,

AGC CIRCUIT WITH TRANSISTOR DETECTOR

tn Figure B, an external PNP transistor acts as a
negative peak detector, with threshold sst by a

ECG370A

M LL53928 0003239 9

T T,

potantiometer. In Ks gulescent state, the PNP tran-
sistor is off; napoative gaing signal peaks,
ACcouplad to the detector, gause momentary
gonduction, which turns an the high Impedance
pain control Input, Pin 4, Pin 2 is bypassed by 8
relatively large capacitar which will charge, and
maiptian @ sufficlant DG voltaya to operate tha
amplifiee's galn at the correct lavel. This fevel, set
by the threstold potentlometer, s the point at
which negative peaks marginally turn on the PNP
transistor. Thus, as input signal level increases, the
¢ircult automatically lowers gain, to maintain a
constant peak-to-poak output level, Since the
capacitor at Pin 2 cannot folfow instantaneous
audio varlations, audfo frequenoy lInearity is not
disturbed, although charging from the Tow [mped-
ance of Pin2 and discharging through @ much
higher resistance, causes fast attack, slow release
AGC action.

11 this example, common-mode Input blas is
obtafned direotly from Ve, through egual resls-
tors, to minimize offsets rasulting from [nput blas
currant,

AGC USING BUILT IN DETECTORS

1n most systams, tha ECG370 will be followed by
further voltage amplification, This may be advan-
tageous, as It can provide Increased forward gain In
the AGC loop, resulting In tighter output regula-
tion. In systams having widely varying load imped-
arices, AGC derived from tha system output can
automatically compensate for additional output
loading. Connected 83 In Figure 6, the emitter
follower at Pin4 Is used as a high impadance
detector, with detector smouthing performed by a
capacitor at Pin 2, DG thrashold for the detector Is
set at any desired level by a potentiometer, dater-
mining the positive peak output voltage which
initiates gain regulation.

Bolh available AGC Inputs may be used, asin Fig
ura 7, to provide fuli-wave output dstectlon,
which responds to both positive and negativa out-
put peak voltages,

Vee
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FIGURE 5. AGC Circuit
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FIGURE 7.

SQUELCH PREAMPLIFIER WITH HYSTERESIS

Audio squelch i useful in nolsy acoustic environ.
nents, to supprass backgrgund microphbna nolses,
and In recelving systems, where the constant
clatter of an unused transmisgion channel must be
rernoved, untfl usaful informatlon 1s received, The
sauelch clrcult of Flgure 8 Intludes a number of
reflnements, which make It smooth-acting, and
e JI the ear of the listener,

V.o threshold potentiometer at Pin 7 1s manually
set to cut in at any desfred Input leval, The large
capacitor at Pin 8, and its assoclated charglny rasis-
tor, may be chosen to give squelch release times of
as much as several sasonds, while the large current
sinking capability Into Pin © assures fast attack, so
that first speech syllables are not lost.

A portlon of the voltage at Pin 6 Is fed back to the
threshold potentiometar; sInca there are two stable
valtage states at Pin B, this creates a controlled
amount of hysteresls In the squelch clreult, Thus,
there exists a “dead band” of squelch sensltivity,
which greatly enhences the sircult's immunity to
rapld transmisslon channal fading, or erratlc
speech patterns. Combinad with tha slow-release
characteristle, hysterasls glves a very well-behaved
squelch systém. A typical threshold control setting
might be one at which amplification begins above
a 20mV ppinput. With the feedback voluos
shown, the Input level must conslstently stay

M LL53928 0003230 5 WM

1"

below 12 m¥Y p-p bafore gain Is cut off. The smail
foedback reslstor mav ba sfiminated If hysteresis Iz

not regudred, T~'~77—05-05
While squélsh attack Is abrupt, relesss tollows tha
sfow charging contour of the tfme zonstant sapaci-
tor, through the logarithmfoe galn centrol region,
Thus, galn "fades out” followlng cessation of
speech,_’rsthar than the less earpleasing effeot of
conventlonial squaich eircults, In which a rush of
background noise may be heard, followsd by an
abirupt snd often parcussive qutoff,

The time constant capacitor Is cherged by a valts
aga divider, tather than a single resistor, so that fts
quiestent charged voltage Is about +3 volts, with
the valyes shown, from a +12 volt supply. Thare is
na riged to oharge the capacitor much above this
poln¢, bacause gain has already been completely
cut off, and further charging only makes more
work for the larga geomatry transistor at Pin 8, In
performing Its rapld discharge furetlon, In any
evant, if a single charging resistor is used, the
timing capacitor cannot charge above about
+8.5 vaits, because both Pins 3 and 4 are shunted
Internally by proteotive zener diodes.

In Figure 8 , tha EGG370 appears In another of Its
many posslble Input configurations, 1t is directly
driven by a low rasistanice dynamic or contralled-
magnatic microphons, with no other Input blasing
components required. The amplifier Is compact
enough to fit inside even the smallest commerolal
microphone cases; Its low current drain from
suppliss between +4.5 and +6.0 volts would permit
incluslon of batterles within the same case,

Hv

100K
EHARDIHG
<" BESISTOR

DYHAMIC
MICAOFHONE
1-$m¥qyr

SOUELCH
THRESHOLD

+
PN

ISHORT T8 GAOUND 1O
P DEFLAT MVSTERESISH

ke
-

FIGURE 8, Squalched Proamplifiar with Hystorasls

Flgure 9 Hlustratss how a larga number of such
microphones could be directly connected to a
common bus, 8t their outputs, to give a random
acGess, autonatic break-in public address or paging
system, which might be useful, for example, at a
farge conference tabls, or in & gourtroom. While
background nolges at each microphone Yocation
would bo suppressad, close talking would immedi-

ECGI70A
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tely allow one or more speakers to ba heard.

dgause squelch switching lavels are compatible
i TTL logie, a priority logie system could be
gvised, which would nat only glve certaln
peskers “break«n” priority, but allow them to
ut” ‘\}:allv cut off cartaln othar spaakers at the
an.

B LLS3928 0003231 7 WM

|_9: soytuen 10 PUBLIE ADDRESS SVSTEN
@: smﬁ‘t’cu )
PHILIPS E € G INCT
@: SGUELCH 33 ]
i L7E D
MIEROPERES

FIGURE 8. fandam Accest Micraphone System

TWIN-TEE, REQULATED OUTPUT AUDIO
O8CILLATOR

Osclilation ocours In a twin-tes circuit when laop
gain equals unity (Including Hiter losses), Goaven-
tional methods of regulating oscillater output
amptitude rely either upon the attalnmant of &
saturated Hmit cycle, or nonlinear loading of the
gain element. With a EGG970, amplitude may be sat
by detecting the output, and feeding the detected
voltage back to the gain-control input, 1n this way,
ampliffer galn T8 constantly corracted to exactly
make up for filter and loading loss, and always
remaing linear. About 40 db of excess galn s avail-
able. for this function, which is Hiustrated in Flg.
u )GOscillator output s cantrolled hiy sstting
{l AC threshold with an external potenti
ométer, and may be stablifzed at any value below
the maximum peak-to-peak avatlable output swing.
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EIGURE 10. TwinTao Osclifator with Remota
Lavel Contral, AGC

ECGI70A

A MODULATED 455 lcHz SIGNAL
GENERATOR

An Inexpensive, high "Q", 466 kHz ceramle filter
may be substituted for the twin-tee feedback nef-
work of the previous example, to create a
reguiated-output AM IF alignment generator, Flg
ure '1. If the AGC threshold voltage, which deter-
mines sigbllized output, Is varfed at a slow {audio}
rate, the output amplitude will ba foread to track

the audio modufation. T"‘??"OB"’OS

The Input configuration shown in Flgure 11 may
be wsed when lwo power supplies are avallable
glsawhare in the systam, as i allows the inputs and
output of the ECGATY t0 be ratferred to ground., Of
courss, any other sultable Input biasing schame
mey he used Instead, for the 4G5 kHz signal
genarator,

[l
ST

CERAMIC
FILTER

4

t
[t

MUBATA
§HIS50
gt
FLIEA

4,
o
X

§ | frdereee GUT

\wF

1

FIGURE 11. 465 kHz Modulated Constant Qutput Dsoilfator

12

AUTOMATIC LOAD CONTROL FOR
BSB TRANSMITTER

High power lincer RF amplifiers, used in Signsl
Sideband transmission, cause splatter and distor-
tion, when driven aven stightfy beyond thelr linear
range by the 558 excitar, Simple systems ettempt
to prevent such averdriving by automatle gain con-
trol in the early audlo stages, but this precaution
neglests the fact that the complex envelope
structure of an SSB signal does not always bear
the expected refation to modulation amplitude, To
veally assure that the power stages will not be over-
driven, It is necessary to sample the RF output
envelops, and provide RF axcitation contro! in
proportion te actual RF output vollage, This
system, Automatic Load Gontrel, or ALG, com:
pensates for variations in load impedance, final
amplifier tuning, and power supply verfations.

Tha ECGI70used as in Figure 12, responds to the
Peak Envelope at tha transmitter's output, on both
posltive and negative peaks. A capacitor at Pin 2
smooths the AF, and provides an attack tinw

‘Zhis Material Copyrighted By Its Respective Manufacturer
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.. donstent which responds to ordinary speech tra

_ lents, and reloases relatively slowly. 1f the push.
pull coupling link from the output Is Incoiveniont,
eapacitor coupling moy be sulsstituted to Pin 4;
tha glreuit will then only respond W positive out-
‘ eaks, but those are gonerally symmetrical in
« dgry spaech patterns, A potentlometer adjusts
tha threshold point at which ALC actlon begins,
and consequeently mby be used as 8 carcler lavel
contrel, fn the sbsgnce of modulation. The
approximately 2 niHz bandwidth of the ECG370
allows affaotive amplificatfon of a 456 kH2 low
level $8B sgnal.

TRANSMITTER OR TAPE RECOADER VOX

in additlon to squslching s own galn, the BCG370
can become o volceoperatedeslay control, or
VOX, to switeh high powered elsctronle or

CERAMIG

T
458 ke
sin— |
e a ]

dlactromechanleal devices, Automatie transmit,
recalve operation s passible in two way communl-

. cotion systems, or tape recordar motors may be

switched on at the first syllable of infrequent
spaech, such as in dictation, conserving tape.

To hancle large smounts of power, all that lu
needed Is a small PNP power transistor, driving a
rolay, which can have multiple poles, Agtion Is
essantially’ the seme as in stuelch operation,
exdept that the capacitor discharged by Pih 8 {s
charged by the relay driving ¢lreuitry. The am-
plifler may simultansously be used as a econtinu-
ous-running preampliffer, may be squalched along
whh the relay, or may even operate with an
Indepandent AGG signal, Inta Pin 3 or 4.

A reed retay ls shown in the schematic of Flg-
ure 13, but any fast acting relay may be used, The
rolay coll is shunted by a diode, to protsct the
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ENP transistor. If power supply Impedance Is high
the dircult may tend to osclllate; bypassing the
supply with a fairly laroe ceoscltor will eliminato

the—shlam, T-77-05 05
PR F1ICAL OPERATING HINTS

Soma ganeral pracautions should be taken with the
BQA370 Just as with any monolithle amplifier, for
hast porformance. Pecause of the high gain-
handwidth produst Inharent in monolithlc devices,
and tha multipie feedback loops used within the
olrouit, a "stiff’ power supply oan prevent
instability, If there fs any doubt, a supply bypass
capacitor at the socket Is recommendad,

PHILIPS E -C 6 INC
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M L:53928 0003233 0 -

Goln control inputs, Pins 3 and 4, are shunted by
8.5 valt zener dlodes, |f control voltags Is antlel-
pated to go abova 48,6 volts, and if the driving
saurce Is capable of providing more than about
10 mA under thesa conditions, it is advisable to
protect the zaners with a series resistance at gach
galn control Input,

Whita the Tafge geometry squelch output tran-
sistor, Q21, is capable of sinking large instan-
taneous dlscharge currents from electrolytie
capacttors, it 1s not advlsable to attempt slnking
large {more than 5O or 100 mA) continuous cur-
rents from “stiff’’ voltege sources, which may
causd laroe dissination on the chin,
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; Squelch Threshold Voltage vs Threshold Rasistance
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