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AUTOMATIC GAIN CONTROL SYSTEM

1.8 Iatraductiion

The purpese cf the XMC-839 AGC system o threefaold:

{1) %o czrablish s constane video input fevel vo the vides and
Gaeision circuits, independent of the RFP input level to the
supeLregenerative veceiver. the full dwnamic mange of Lhe
viieo and decision ciccuits is thug avallable at any BF input
Igvel, petmiti-ng wawimem ubilrzation of a fatoro sigeal ic
Ehe presence o jmrning.

{2} To ecapopgste Dor bhe inherent gain varlations of the swper-
ricneeatlve vecelver and to produce o recelving gystem of
e ractnt Bain oad Jiring sonaibiviiy, Aodopendans of socolver
Ll oy, waner voitage, 3T cither paraseccy wnclacions.

{I} v o-viside che maxioum rideo Al lforanee wlopge Far o pives

dve=r o apab slppcieio-ns boe ragdo, su Lhab a Llzies

fooLuht we” ik ade 00 fhe sicimom sigoot-d. - 0jse LRnui
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Figure i. E, etReceiver Tube Nois¢ Figure X Recelver Noise Bandwidth

AGC

idealized XMC-839 AGC System

Ideally. X, is held ¢onstant by means of & high-gain threshold cype

of AGC charackeristic. [m the absepnce ol an external RF input, AGC increases

che receiver oain until teceiver aelf-noige is ampitiffied sufficiontly to

produce the c¢omstant ocutput, E,. Tube meagurement data indicate tnat the
recgiver tube neige figuse is essentially constant. If the rece:ver band-
width 25 comzkenk, Ey we !l be constant. Since Ey and £, are censtant, arnd

BO = Gl E.; vien ol mus. foree G, to be constant, :thus compensating fox
i

[}
owe - logl [aln yarial:oan in Gl due to receiver feedbaclh, receliver tube pgm,
and oCner ooromersr voristlone.  WLEh Eu and G1 neld copstart by AGC pction,
the {irst iwc object:-ren of the EMC-539 AGC systom are achieved., The video

input to Lie vides ang declsfon cltcuibks ia held essanticlly constant at

0.25 velr peale, L pwee ot the 37-pevcenl pointa. The ficlng nensitivily
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at the receiver input conneetsr is hald essentially constant at -B3 dbm.
A 20-db losgs is inserted in the antenna~to-receiver line in order o -“ret
the specified antenna terminal f£iring sensitivity of =57 dbo nominal,

The third AGC systen objective ia accowplished by making AGC cifective
on energy in the HQ channel only, A tetorn aignal iz the YES gate 1a
unrestrained. For a given input signal-to-noise ratie, the video difference
voltege i{= greater for this cage where the RO video holds at nominal and
the YES video increases, ¢chan for the case where the YES video holds at
momipal and the {#) video decreases, as ia an AGL system sensitive to
either gete.

The disgrom of Figure 1, of course, represents an ideal which canaot
be absolutely zealized in practice, The videe oculput, Eg' must change by
some percentepe determined by the gain of the AGC loop, in erder to hold
Gl constant againglt receiver paramerar variations. Ea must also change

slightly to wffect the chang - in G, necessary to achieve ¢ssentially <on-

1
stent En over the RF iopuat range of self-oaoise to -9 dibn.  agzain, on a

practical bauis, the raeie of sutomabic 3atn control is fipsre rather chan
wnfinice  od G0 camw. be expocted to compensate for unlimited variationg
in regeiver porametery gnd RE fpput level. What musce oe done first, theo,
ig 1o reduecs the woreation of individun) parameters such as recexver feed-
back, recelver rube, heacer vollage, B+ roltage, eic., Ly their minimom

praciical valuesz., The AGC sysatem can tlen be degigned co have sufiicient

gain to compensate for bne kooyn perameter and citcuit varlations,
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A more realistic block diagram of the XMC-839 AGC system is chown in
Figure 2. This diagram has been simplified to the extent that the gain
bas been assuted constant for those elerents whosé ¥ms contribution to
the ovar-all gaic wvariatfon wouwid be negligible.

The operation of the system of Pigure 2 can be analyzed by breaking
the lcop at point X and obtaining the following twe open-igop characteristica:

{1y Open~loocp guench woltage produced by DC veles input

at poionk E.

{2) Open-loop quench required to produce IC welts ai point X.

The incersection of these cwe open- loop characteristics represents the
closed- loop operating point. The cloaed-loop vperating polnc J-sigma range
is represented approximately by the ares common ta the *2-sigma open-icop
chatacteristics. A praphical analysis of the operation of rhe system of
Figure 2, obtaiped from the superpositios of the 22-gigmo open-loc, chawe
acteristics at poznk h, Ls shown La Figure 3.

2.0 Bystem Ytescrintion ance Porformance

£.1 TDereiscr

2 2 Devector

2.3 Video Ampizizer, Goting, Stretching, and Integratinpg Cirounts

Tat vadee amplblier, pabing, stretching, and intagrating crieuxts

are described 1o detacd in DS-142302006), XMC-839 Yidev and Decasiom Circults
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Alrthough variations in thesc circuits {principally in the video amplifier)
will cange some variation of the nominal defceted receiver output, the
percentage variation is so small, compared to the variaticn caused by
other elemeats of che AGC system, that the rms coatribution to the over-
all gatin vaoiacion iz nagligible.
2.4 AGC Amplifler
To# AGD aaplifisy cilvcuit iy described in deeail in Section 2.4

of RS-1423{100A) ., #MC-839 Video and Decision Circuits. The components and

raramelers of chiz circuit which contribute to varisticas in degected
receiver output are:
(1} The 23yoit rS=poreenr refarence diode which provideg
the Eixed cathode woltape which biaszes: rtha AGG amplifiar
bevond cutoff In the absence of decemcted receiver ovtput.
{2 The wariation of che grid to cathode cutoff wvoltage, Egca’
of the AGD mmplifier tube,
T o fnlt el ey eecknd vocpiver oufpuat cogsed by Chege Dt pgsrroples
i enlegiac .. 30 Seciioa 3.4 ol vhis comwrondum, axd the =genlis ave placted

-

En dapguen 2 0 Becdion LD,

j -
-

e L onbral Citcuins
The comro’ of guench pulses with the AGS wvolraps iz degcribed in

derail fwn 00T -BGU desce Gailue Cliceorts. ‘the regpoase Clke of Lthe quench

penerator o a changse In AGC wvolkage is Fast encugh to only sliphtly increase

Llrz respounne rir? of the over-all ACD loon.

UNTLASSIFIED
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2.6 Response Time

The responst of tho XMC-839 AGC ayeten to a step-function RF inpui
to the receiver was measurved by switehing the RF input from receiver self-
noise to ~20 dbe CW with a sguare wave and photograghing the envelope of ifhe
third video gmplifier output, a5 presented on an oscilloscope externally
synchronized with che modulating Bquare wave. Raesponse time (aelfenoiae to
=20 dbm CW inmput} wag &0 milliseconds. Recovery time (-20 dbm o szelf-noize
input) was 30 milliseconda. An enlarged plob of the oscllloacape photograph
iz presenced in Figure 4.

The difference in kthe response and recovery times can be explained
by a censidevation of fhe video mtep functions iovolved in each case, For
an RF ifnpvt which steps from zelf-nolze o =20 dbe W, the wvideo drive o
the integracor-A50 amplifier circults zteps from a normalired nominal value
of L to a saturation level of 3. Due o the AUD oscillation transients
produced by . viduo ot<- functiesn of this magnitude, sieady state 1s uet
achiieved vozil oboue §F milliveconds. When vhe RF inper syitches Crom =20

dber CW Lw coti-unise. Lowever, (bc wvideo step=-fuonction inpub bo the inkerrator-

AGC eirta.ty L oanly few 1oee O omoa mevmalized basis,  This videe step fone-
Fiep, whtch .o oo’ L Jbe wpireede of che provivces vcase, results in wouch

less trangierne ADD enciliation, and ateady-stote recovery Lo achii=ved in aboud
30 milliseeecd., These response and rvecovery times are aot affecced sigrif-
icancly by e mognitude of the RF inpol step function, :wince any KF input

10 db or mo ohove coise lovel couvees Lransient video jaturation
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3.0 Desipgn Theory and Performance Compariaca
3.1 BRecelver
3.2 Decector
3.3 Video Amplifier, CGating, ISti:wel:f:l:ni.rn,g,.., and Integrating Circuits .
Desipgn theory and performance comparizon data pertainizg to the video
mmplifier, guting, srretching, and integrating circuits, are contained in

Section 3.0 of BS~1423{1006)}, XC-839 Video and Peciaion Circuits.

34 AGG Pmplifier
Tine twe paramecers which infimence che HO zoplifier DC cutput, and
- hepce the datgeted vecelvar output, are listed in Section 2.4 of this mews-
randen. The: abseluie voltage verlatiosn at the HD applifier oubput caused
. by the twe veriableg is;
{1} & v *5-percent reference dipde = 0,75 v {2lo)
(Z) Egpq {esrimated from tube cuTves =20,30 v (2lo}
T w2 g f0 ompl Ef ey output weriation dohe $o these e warisbles
in eombivaticon Lo then.
N P » 172
A MO doplifier DG b2y = 22{0 %57 2 0.507)
e 1 U0 volrs
v esrlevion of 20 voles hes been plotice in Vigure 3 to silow 1oz
zhie slizht Tuiluenca of yvidzo gmplifier geln wariations,
4,3 Joeach Concrol Circuies (RTIG)
Doeign thagry oad perfoammance comparison dara percaining to tho quench

eontrol cirspils are contalrod iq 26U=839 Range Garlor Cireuits.

. 1,6 Regpouse Time
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