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6.5.2.1 Crystal Filter

T implements the necessary frequency selactivity of the sysicm. The 1dB passhand is approaimately 46
kHz with rejection of more than ) dB &l adjacenl channels. Group delay is bess than 55 microseconds.

An the Gler inpu, B2 and B convert the signal impedance 1o 3kilohms which is requires for proper filter
mateh, This serwork has a bods of abowl 18 dB.  Due 1o this very hi:h irnp.:thh;l: and the 'Inrp: armnouni of
gain im the IF chain (635 dB), the underside of the FCB requares @ rmesial shield uncler the: filier,

Because this Niler ferminal impedamce: is shightly capacitive, the input and outpat must be maiched using
L resomators resomand @l the passhand frequency of 21.4 MHz
6.5.2.2 Variable Gain Amplifier

The IF falier outpul 15 fizd s the vanable goin amplifier stage. 01 is a dual gate MOSFET which operales
comfortably &t the crysial Rler impedance at i3 input. B3 provides input match at gate 1, the RF input,

Ciate 2 15 used for gam control.  The DO voltage al gate two s generated by the ACG control loop, R4
and C& decouple RF signals and also form & tuned pole in the 4% order coniral Toop Higher woliapes
correspond 10 higher gains, and sccur when lower RE wput levels ocowr. Therefore, higher AGC vollsges

correspond o lower input levels.  AGC voliage range at gate two range from 1V e about 5V providing
almost B0 dB of gain comrol range.

Because the gate 2 woltuge needs o go below the source weltnge for maximum sttenustion, a local DC
pecudo-grourd 15 generated by 2. The source vollzge s maimained ot about 2.1 VIXC.  The source is RF
decouplad by C3

L2 provides bias to the druin and with C8 pnd L3, provide BF decoupling

The gwin of the variable gain amplifier ranges from +27 dB 0 8 minimem of <45 4B,

C2 resonates with L2 amd the owlpul capacitance of 01 1w provide @ gain peak at 21,4 MHz

It shaould ke noted that the BF iTI.'I]'ﬁI-II'H.'lEN arouned thas umpliFrl:r re s I1'|.5|1 that i 15 imp{ﬁ;ibl: 1 probe
signals directly witlsoul serously disrdpling the circuit,

6.5.2.3 First IF Amplifier

4 is anciber dual gate MOSFET operaied imoa lised gain configuration.  Tis gain s approaimasely 30 dB
and this stage has hoen higsed for superion intercepd point.

As wilh the [rru::ﬁ.!i.n;g stage, the outpe 15 LC resonant (L2 and C7), and of I1i_|i|:|| impﬂlan.ﬂ: (3.3 kilohms),

R15 and RIS apply fixed gain bias o gate 2,

6.5.2.4 Emitter Follower

X5 is wsed 1o impedance convert the output of O to approximaiely 30 Chims s as to effectively drive the
following stage, and to bring impedances down to manageable levels to avoid radiatively induced self-
oszillation,
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6.5.2.5 Second IF Amplifier

03 15 a standard common-emiteer amplifier with a high imescept point. - R13 and R12 provide hase bias
and im paraliel with the R-pi of Q3 form a relatively resistive inpul match.  R13 also provides negative
feedhock for siabilization.  RE provides sdditional negative feedback. This stage has approximately 25
dB of gain, N5 oatpat is fed through a diode switch to the [F cutput at a bevel of approsimately =10 dBm.
In-baanel imtermodulation products are =50 dBc et this point,  Cuatpul intercept point i 20 dBm for this
singe. The same output 15 also connected o the AGC detector preamplifier for furtber amplification

6.5.2.68 Test Oscillator

8 (PNP) 18 & 21.4 MHz Colpaus oscillator which is switched-in instead of the 1F output for west and
awlomate: alignmoend purposes.  Yé 0s & crystal wsed w stabiliee the regeency al 20,4 MHz,  When
(RCEN s high, inverter OF draws current through B139, lumi:n; the ascillufor on by spplying hase bias,

LS andd 29 couple the oscillator signal to the output amd form o lowpass filker (o eliminate hanmonics.

The filter corner 15 below the operating frequency deliberately so as to attenuate the signal to the desired -
1k dBim bevel,

6.5.2.7 Diode Switch

D and the dual dicde D2 are used 1w switch between the normal IF outpu signal and the 214 MHz e
ascillator signal.  When OSCEMN is high, Q8 ssurates. This draws current through B33 which wens on DL
D shums the IF outpat signal into the BF load presemted by R33 o ensure stable operation of the
preceding amplifier stape, and @ maximize switch isolation, Q8 supplies bias (o R which, when on,
supplics current through LS @ turm on the top half of X2 when the oscillstor is selected. D2 conducts
astillator RE wo the output. D025 lower half is reverse binsed by the lower voltage at the anode of D1,

When OSCEM 15 low, [ and the top half of D02 are off and R0, B2 and R23 forward biss the lower half
af D2 to allow IF signal 1o reach the owpe. The switch bos a loss of less than | dB and an isolation of
aver 4 dB,

6.5.2.8 AGC Detector Preamplifier

A =10 dBm level is insufficient o drive a simple divele detector chirectly, for this reason, a funber amplifier
atage is added after the second IF amgdifiee.  OQF provides about 15 dB of additional BF gan, s
configuration is similar to the second [F amplifies. The ougpar of QT is the highest BF level in the circul,
and must be carcfully shiclded from the inpui. A sccond shicld canon the top of the PCE s used For this,

6.5.2.9 Peak Detector

The peak detector formed by O2, R21 and C2 1 kall wave rectifies the amplificd TP owipat sigral oo prodece
a DC control voliage,  As BF level increases, so does the DC ouiput veltage.  Afer integration filiering
and linesarization, it is applied w Gate two of the variable gain amplifier Q0 with inverted signal sense.  As
detected voltage increases, the gate voltage decreases, This decreases BF chain gain and stabilizes output
kevel af =10 dBm. 06 is used as a conventional emilier-follower peak detector,  Positive signal excursions
al its imput resalt in charge being dumped into C21, the detector filter capacitor.  With R21, it has a busic
RC response pole well ouiside the boop bandwidih,

B2 and C22 wdle the second significant pode o the AGC loop and pass flered decoctod ourpul o s
miegralon.
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6.5.2.10 AGC Loop Integrator

UAC forms a classical pure inverting integrator. 10 adds or removes charge from C36, the imegration
capaciton 1o oy and bring the voltages a1 the inverting amd mon-inverting inpuls 1o the same kevel, thus
stabilizimg the loop once the output targel BF level has boen reached.  The integrator ads a thaird pobe 1o the
4" arder loop filter funciion.

The IF targer level 18 sel by potentiomeder R33. 1 is adjusied while observing the outpul level ot TP o
achieve =10 dBm.

RS9 pnd RS0 set the integraior gains for positive going input signals (aitack) and falling signals (decay)
For falling signals, D3 conducis thus puiting RS9 in parallel with RA6D w provide additiomal inbegrator
current For decay,  Although the input resistance for decay is bess than thay for attack, aack is still fasier
because the input error funclion, or voellage offset betwesn inverting and non-inverting signals, is greater
for pasitive going signals.  The [F level setpoim woltage al pin 5 of L3 s closer to ground than the
posttive rail.  Becawse of this, when the detector voltage falls 10 grosnd, the current through RED is less
than when the inpul .1.|ng| salurales al the pesilive rail,

RA0 is pdjested while observing the cutput signal envelope (or AGC woltape), 1o obiain chese to critically
damped leop response,  The pode Toomed by RAD and O3 is dominant in the [oop response and seds the
damping [@cror, Underdamped (resasiance e low) response resulls an IF level overshaot and pnm.'ihlﬂ
saturateon of the power amplifier during stack.  Excessive resistance results in ovendamped response in
which case anlask ime & oo slow.  Th circul 15 designed for an atlsck ime of sbowl 2ms. When added
Lr e ransemilier ramp time of Dms, we achseve the specified 3 ms attack tme for the system.

The output of the integrator s further fillersd by an RO network formed by BR6d and C37. These pants
provide the Tenarth pl,:lh: in ke loop response.

6.5.2.11 AGC Clamp

A unigue circuil in this design is implemented by U300 and D6, This circuil clamps the pesilive eacursion
of the AGT voliage o hardware limit it 0 8 user specified gain setiimg,  This prevents the AGC from
commanding gaing heyond what the system antenng isolation con allow. A wvoltage, AGCLIM, is
penerated by the comtrol wnit,  This voltige corresponds to an AGC goin setfing that must nol be exceeded,
gencrally corresponding 1o en input BF level 107dB above the self-oscillation margin,

In a stesdy stope condition with AGC gain below the AGC limil threshold, the woltage st the inverting input
of LIA0Y (pan 93 is below that of the non-inverting input Cpin 100, The output of the opamp is then driven eo
the positive rail, amd [M is reverse binsed,

As the AGC voltage a1 TP13 rises and brings the inwerting input 1o the sarme level as the non-inverting, the
opamp outpul will swing low and wm on D6, DS will clamp the AGC voliage a0 the bevel ser at AGCLIM
ard prevent it from increasing.

IZI].I |'|la|.'|r|! the r]u:np duide within thi CIpuTi Tecadback I.-|r|:|-|1. sl I'n'n'ing any mel un.lh'.l.gl.' rllIsel in Lhe
clamp.

C3 mahilizes the loop when the clamp is in effect 1o prevent oscillations arising from nooenilatcral loop
pain when the clamp is on the verge of operating,

When AGCLIM is setf o maximum voltage, the clamp can be affectively defeated,
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I is imgortant 1o not that when the clamp s in effect, the AGC voltage cannot rise above a fixed level. For
this reasom, il is impossible e get RES1 information for signals thal sre below the AGC limil threshold,
Thus, ACCLIM acts a5 an inpul sensilivily control,

B.5.2.12  AGC Buffer Amplifiar

LUAE & used 1o condsison the AGC winltage which swings between aboul 1.5V and 8% at TP13, 1w a range of
0w 3% which is compatible with the control unit AT input voltage range. R34 and R51 form a voltage
divider that recluces maximum voltage fnom about BY w abowt 5V, The metwork R97 amd R9E provie a
pcudlo-ground al about 4 8%,

The DC gain aof this bulfer is abowt 1,5,

6.5.2.13 AGC Linearizer

Because the transfer funcuion of the vanable gain amplifer 1 s highly nenlinear, the loop gain varies by
an order of magnitude over the full operating range.  The dilfferent sbopes at dilfercng gain settings result in
wide fluctestions in loop gain, and hence, damping fscwoe.  Cadn seitings thal are adeguite al some gain
settings may result im loop cscillation & other settings.  To achicve stability sith the required exiremely
fast attack time, A linearizer was necded in the contred loop.

A stepwise approximation of the roughly exponemial gale 2 voltage 1o imnscomductance ransler fupclion
of 1 was implemented using U3B.  The networks RAZRAY and RAT/RSD sen “corner™ waltages al which
additienal resistors are switched in parallel a1 the inverting amplifier inpul.

Al low woliages, D4 and 00 are off and B55, 57, R4A7, R48, R49, and RS2 are owl of the circwit.  LU3EE, in
such case acts as a voltage follower with a voliage diveder &1 inpul, resulting in o DC gam of approsimasely
027, As the voliage rises ar the owpul o abowl 122V, [ sanis o conduct, adding the resasiance
consisting of RE7 in series with the parallel combination of B48 amd R49, w the inverting inpul.  The gain
is now ihe original follower gain plus the ratio of RG6L o the resistance added wo the inverting ingat, or
aboud 051, Due 1o the high impedances used, the onsel of dicde conduction is gradual, leading o a wery
smepdh linearizer response withoul ohvious cormers,

Similar 1o the first gain variation steg, a1 abowl | 4355V, 03 beging 1o condect, adding more admillance al
the inverting terminal, increasing gain to about 6.2,

The final result is a DC wransfer function with increasing shope with increasing input valiuge.  This s the
inwerse o the gaim ve. voligpe funciion of the vanable gain amglifier.

An added benelit of the lincarizer is that the AGC voltage fed to the control umit can remain log-linear as an
FS51 imclacation.

6.5.2.14 AGC Loop Filtering

4" arder 1|.'u:|1- response Wik requered om thos design, The Tewar I|.|'|.l."|'.|.am rolloff networks are R4806,
RIAC22, BV 16H andd BRAAICIT. Swcha higl‘l ordier I1r|:|-|'.| TESPHIMTSE Wik NUECESUTy 1 allow sufficaently fosi
attack, while slequately fillering any “beal frequencies” arising from the close carmer spacing.  We require
stromg suppression of boop response ab 10 kHz, 11 the boop has any appreciable gain @ 10 ke, then the IF
will be AM modulaed by the difference frequency between the 4 carrers in the passband which are spaced
10 kHe . Thas sort ol AM woald resull mossdebhands @1 10 kHzx miervals thal look exactly like g il
order and 5" order intermodulation products,  [f such sidebands are ohserved al the IF outpul, they are ot
necessarly i ::.i‘n il sl hicient alercepl r.u:rill, bl are rather the resull ol the AGL ksop acling on ihe
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multicarrier AM envelope arising from the combination of sinc waves.  Adjustiment of R60 can minimize
these: sidehands 1o =50 dBe.

While 10 kHz response is 10 be minimized, the loop stll requires a response cormer frequency of about 5
kHz in order that it can respond quickly enough 1o allow a | ms attack time-

6.5.3 Upconverter/Exciter

The upconverierfexciter subsystem takes the IF outpul signal, mixes it up 1o the final 940.2115 MHz
freguency and amglifics it 10 a level sufTicient 1o drive the final output pover amplifier module.  Along
the way, the various miver image products and bocal escillawor signals must be filiered (o prevent spuricus
emissions. Al each step, sufficient intercept point must be  maintained 1o ensore intermodulation is not
errdwesd,

Mozt of the upconverter runs off the 56V supply. It consumes about 4060 mA,

6.5.3.1 IF Attenuator

R26, R27 and R2E form a 12.5 dB pi anenuator which conditions the TF output signal to a level suitable for
the mixer's lincarity requirements, and 1o provide a good lossy 50 Ohm match 10 minimize mixer spurious

prosduicts.

6.5.3.2 First Upconversion Mixer

The first mixer mixes the 214 MHz IF signal with the 229.7063 MHz L.O. signal to oulput the desined
2511063 MHz sccond IF frequency at a bevel of approximately —3005 dBm. Mixer ks is abowt 8 dB.

6.5.3.3 First Upconversion IF Strip

The local oscillator and image frequency resulting from the first mixer operation are filtered by bwo wo
pole helical filiers FLI and FL3 before being applicd 1o the second mixer. These filters are hamd-modilicd
Mliers with 1.25 tarns remaeved from each filier bobhin,

An MMIC inernally matched 50 Ohm gaim block, (U3, ERA-4SM) is used o compensate for some first
miner and helical filer loses w resull in the input sigaal being apphed 10 the second miser beng
approgimately <23 dBm.

6.5.3.4 Second Upconversion Mixer

The second upconverter mixer U7, identical 1o the first mixer, uses tripled L0 signal at 6339, 1188 MHz 10
comvert the 251, 1063 MHz first [F frequency te the final transmil frequency of 940,225 MHz. Conversion
loss is abowt B dB resulting in an output bevel of =31 dBm.

6.53.5 L.O Buffer

The kocal oscillator signal is applied 1o the upconverier module at about +6 dBm. 11 is atlenuated by the Pi
network R41-R43 by @ dB. 11 is then buffered by UL, w a level of approximately +10 dBm. A resistive
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sphitter applies some of the owpal we the first miner, U2, at a level of abowt +7 dBm.  The remmainder of the
enerpy poes o the LO ripler,

6.53.6 L.O. Tripler

Q10 is operated in class © mode with LT acting as the base ballasi.  The circuil match at inpul s
optimized for 230 MHz.  The ompet mach, L8, C44, L9 and C46 are resonand al theee imes thal
frequency, or 6891 18R MHz. The tripher output is about +3 dBm. It is important i note that everdrive of
thit tripler can lead b reduced output, so careful control of L.AO, cutput is necessary.

6.5.3.7 LO. Fiter and Buffer

FL2, a three pole helical filter, selects the desired third harmonic of the L0 and suppresses adher products,
The filier has a loss of about & dB.  The filer oupat signal is amplifier by another MAV-11 MMEC
amplifier W 1he required mixer drve bevel of +7 dBem and applied 10 U7,

6.5.3.8 Varable Attenuator

LI is a Gallium Arsenide MMIC which iz used a8 & woltage wariable siensates. The anenuathon coalol
voltage is sourced from the contred unit and applied 1o the voltage control pin after being ranged from a 5V
seale b o LIV scabe suitabde for this device.  Higher voltages &l the coatrol pin of the adenuator
correspend 10 higher aitenuation, and lower ransmitter owpwl power,  The active ramge of the comrel
voltage is sbout | to three volis which resulis in an aflcpuation range of 1.5 (o 45 dB.

The attenaator must run &1 o veltage less than 3YDC, D9 s used as a local vollage regulatos for ihe
bl Jmpply.

6.5.3.9 Exciter Chain

The attenuator owlpit s amplified by three identical MMIC gain Blocks, U0, U4, UK, all ERA-45M.
Interspersed within this chain are two three pole digleciric filters that remwve L0, and image proclucis,
The overall gain of the exciter chain is 3253 dB.  Final exciier owpum level s opproximately 0 g +2 dBm
with an cutpui intercept point of +32.5 dBm.  Due w the high amount of gain in the exciter and power
amiplifier tandem combination (=62 dB). it is imperative that the PA outpul be well shielded from e
exgiber inpat, [t is impessible 0 energize this entirg chain wunshielded withow encountening self-
oscillation, An alominum bar with EMI gasketing is uscd for this purpose.

6.5.3.10 Exciter Power Switch

Because the power amplifier must be keyed on with & timed envelope romg, il i important thas the RF
inpral b the PA be gk Full power before it is energized,  For this reason, the exciter chain, which consumes
whined 5% mA per stage, must be energized before the PA.  The PREEN signal from the contrad unit turns
on the exciter before the transmatter is keyed. (314 i5 an RTL inverler which applees hase bins to (113
which acts as a salurating power swilch thal comnects the exciler 1o the 2.6 supply,  The exciter must be
koiryed ofl when the Iramsmaller i e cemergreid 1o ensune ihil pooostpul J:iln.al lenks st the FA moclule,
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6.5.4 Power Amplifier

6.5.5 Powear Amplifier

Final lincar transmat amplification is provided by Motorola hylbeid amplifier module,  This 15 an LDMOS
class AB linear device raed at 16W.  This wnil must be operated well below ns rted power o achieve the
necessary intermodulation  performance, which does oot necessarily follow normal linear amplifier
minthematics

13, the final power amplifier s supphed with 24 VDT, [ consumes approsimaiely 430 maA when
producing full power.  [s overall gain s wypecally 30 dB, resulting in a final oatpus power level before
filbzring of about +31_% dBm

The power amplifier is mounted perpendicular 10 the printed circuit board and heatsinked through the
nexlule housing cover imio an extrisded aheminum heatsink,  Total device dissipation is about | 1W. The
heatsink bs raved For continuous operation in ambiends up o 600, AL exireme lemperatares, the heatsink
may be too ot o owch, shout SO0,

6.5.6 Directional Couplar

A micrastrip edge coupler with approsimately 20 dB cowpling is used o sense Forward power for
trunsmiiter beveling, and reverse power for load YEWER detection.  Diede dewsctors in the coupbed arm
provvide S0 O iermination and detect BF power traveling in cach direction,

6.5.7 RF Detectors

D8 is the forward power detector. BTG coupled wath the resonam circuit CRVLIT provide a good 50
Ol mestch 1o the l.‘:ﬂl.ﬂ!l]l!-l’ Iz, D rectfwes the RF xigmd and presenls a rv:|.a|.1wi_'|r constanl DL voltage

proportional 1o average power across C91,

D9 similarly detects reverse power

These decdes have normal iempermiure dependence. Al higher iemperatures, they will read higher voliages
causing transmatter power fo back down slightly

6.5.8 Detector Buffers

4D and L4E are :|'|L|i-inwl'li.r|._g (. Impliﬁunj that buller the Forwand and reverse delecior vnllugm-i
respectively. The forward detector amg has a gain of 4.5 amd the reverse detecton has o gain of about 6

The comirel unil momitors the forward power signal and adjusts the variable abienuator control sigal
TRLEVEL tx maintain constant PEWD over temperature, system gain and load vanations. The comrol
umii 15 factory calibraied using an awtomaded rowtine 0 moke an EEPROM iable of required PFPWI
vodtages Tor every power outpat level, al | dB imtervals between 20 and +30 dBm,  The software uses
these lnhde endrics & the @rpel ponts for s clised loop power comsirol algorithm.

The control unit calculates the ratic botween reverse power and forwand power O determene il the bxad
VEWR is indicating an amicnna failwe.  In such case, a faul is signaled, and e PA is tumned off o
provent possibbe sysiem self-oscillation.  The PA is sufficbem]y rugged o survive an open or shomed load,
bauin imay draw excessive cusrenl if i goes iato self-oscillaeon with the cxciter chadn after the StienuElon.
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6.5.8 Harmonic Filter

A duzal P lowpass Nller & used o redoce output harmoenics by at beast 60 dB. The series inductive
elements are prinked macrostrip transmission linss. High €} porcelain capacitors are used in the filier o
minimize losses, Total losses in the directional coupler and filter are about 1.2 dB.  The final outpuat is
fed 10 o type N femabe comnector at the rear panel.

6.5.10 Transmit Ramp Generator and Bias Control

The transmitter 15 keyed on by the TXEN signal from the control unit,  TXEN is ssseried high when the
comlred wnal detecis i:|1F|uI EF above the wser [rr:nirumrm:l;l recesive Ehreshold, THEN makes (} 12 conduct
which discharges CH) through R87 and werns 11 on.  Collector base capacitor C500 acts as an integrator
resulting ina I.'l,lll.lll'll].l constanl wollage ramp wath a nseteme ol | ms, The 1.'|1Il|,||g4..= ak the colleciar of 11 is
a linear ramp from O w0 424 V. An sdjustable resistor divider consasting of R90 and R93 reduces the PA
bizs voliage w abowl 4.3V DC, which is near the opumum bias point foe best intermed. RO must be
adjusied during a muliicasrier test for beat imdcemisd.

6.5.11 Current Sense

The pewer amplifier supply current is monitored by the comtrel wnit to both detect a power amplifier
fuslure, or o fault condnion that resuldts in excessive currenl draw, such as a bias circuil failure or seli-
vescillatin,

RTY iz & high waltage resistor in the fimal siage supply line that bs wsed for cumem sensing.  UMC s a
differentinl amplifier that measures the voltage across R73 1o determing current. A normal supply deasw
results in n voltage of slightly kess than hall a volt scmss ihe sense resistor,

The differential amplificr ramges the current o volage conversion o yvield an owput voltage that swings
from +5% b0 zero as cumrend indreases from #erm ko up o 1A

RE2 is wsed to ser che differential amplifier quiescent seiting to yveekd OV owlpul for & sense current of 1AL
A besd resistor of 24 Ohms can be used in Licu of the power madule for this aligament.

The comtrel umit senses both over and undes current conditioms and sagnals the approprate Gl

6.5.12 Temperatura Sense

A PTC thermistor, L2 changes resistance with temperatare.  Resistance goes up with 1emperatane with
greatest slope at abouwl 90C, the desired fault irigger point.  R72 is adjusted o vield 2.5% on TEMP for a
temperatere of W, or A thermisbor resistance of 100E.

The comtrod unit shuts down the PA O the lemperature limil {programanable) is excesded,

6.6 Control Unit

6.6.1 General

The control undt is the “beains” of the OFR. 11 injerprets user inputs and mternad siates of the dewvice and
contrals all inggrnal functions, as well as user front panel indicator lights and LCD display,  The control
umil also containg vollage regulators fior the intcmal 12% and 9.6 supplics,
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The coningd uni centers abowt an OTF (One Time Programmable) single chip micrecentroller (hotorola
MOBEHCTOSBES), operating al o clock frequency of 4 MHz.  This microcomtroller implememts the wser
mierface of the OFR,  All program settings amd calibration information is stored inoa serial sonvolaile
checincally erasable ROM.  Such information s retained during poswer outages up o 10 years.  An
optromal B5-232 interface can be installed 1o allow remoie control and diagneostics. [t is possible the
conmect this imerface 10 a standard elephone modem,

The contred unit moniters internal operations and sigmals fault conditions by plazing a sainabbe lexl messape
on the front pamel display, and actustes a relay closure which can be comnectad 10 external monikring
Aapparaius via the rear parcl interface conneclor.

The comrol wni is mownted ar the front of the OFR using o sheet metal bracket with suitable printed
i i Rl L Llum;rlal.u builtans and |a.|nr.|'..

6.6.2 Power Supply Regulators

#12¥DC and +24 VI arc applicd @ J4.  The control unin operates on the 12 supply. It primarily
provides a convenient feedihrough of the +24% supply w0 e P Transmiter final stages.  Howewer, the
+24% supply is moaitors] by an A converter o detect failure of the +24Y power supply modube.  The
PWH DVA baflers ane alse posversd from +24% for maximwem dynamic range.

Fl limits corrent in the +12V0DC line to 24, LI, C2 and C3 provide filering of switching nokse on the
povwer supply input which may disrupt sensitive RF cireniry and cause spumnow sidebands in the oupu BF
signal

LIS produces a regulated +3% supply that is wsed o power the digial clreuitry on inothe control unin only,
High current loads such as the

U4, an adjustable low-dropoul lincar regulstor, produces o regulated +9.6% supply thal is used 1o power
mezst of the RF circuitry of the (0FR.

15 feeds +9.6% wthe front end and local oscillagor, 12 provides +36Y ard +24% o the TR Transmitter
{along with other sagnals).

6.6.3 Microcontroller

The cemral microcontroller, U, s a Mowsola MCSSHCTOSBS. It contains 6k byies of program ROM,
176 bywes of RAM, parallel IO, imernal timer, serial communications imerface, 8 clannel AT converies,
raet pulse widkth modulation DA converters and internal self-monitoring hardware. It is installed in a
socket which allows for field-upgrades of softwars,

Table 2: MCL Port Assignments (ports not listed are not used)

PORT Mk | SIGHNAL [ DESCRIPTION
[ 10] 3 0 [ LED daia bus
PAL 0 oa [} LD dala Dus
FAZ = DE2 W LD caia s
R | s ¥ LED cats bais
Pad 2r (w223 W L0 darla bars
FAS o] 0= 5] Il LD daia bais
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Multi-carrier Peging CFR

Muode! # OFR-PIOF

Mecenvher 199N

PAG x5 Cag 10 LCD carts bwes

PAT b 2y (La] LT clarla bues

PED 2 | PHEEN 0 Enabie praampifier, actve high

PE1 I8 TEEN ¥ Enabia final stage. actse high

PE2 i FALLT 0 Tuen on fault LED and melease oy, noiva ow

PRI 35 TELED 0 Transmit LED, on whan curan and AF detectad, actesn high
PB4 an RAXLED 0 Fecans LEL, on whan input signal alors ingger, aciree high
Pas M HS 0 LD Ragesier palac]

6 i3 AW 0 LCD Fasdihs

PE7 12 E 0O LCD clarta strobe

PCO a5 | WFECN i Function bution, actve iow

P an SO 1 Coowry baulion, acliva low

PG a7 P | Lip busthon, acties: iow

Pea a8 SPARED ] Spara L, peasitiy tof auira bution

P4 45 Al {10 Fasar parssd sinobs ke for calinalom procees, Pos poks neguessts rsod lsges
PCS a4 OSCEM o Emabies | test cacillaiorn, active Figh

PCE a3 ECLE o EEFPROM ciock

PCT &2 EDAT 8] EEPRCM DATA

AN 14 FEND Al Forserd power dicfect V= no poveor, 5% =full scale, 2 5y =nomiral
A1 13 PREV M Riverse Fower datect (W =no powar, Sv'=full scaka, 2 5V =alsem thisshoid
AR 12 MG #l MG Viotaga OV=max inpul sigrad, Sy=mn ingad sigral {56 oRm)
ARg3 11 2ATEME | A P& themal seree. 25V = danger poini

AR g THCURR | & P cument serme. 5'=no cument, (W=iul seale, 2.5=nonminal
AMG 5 NEXFLT Al Extamal bl forea. <2 0V =full 1% hysienss

AN 4 VTHDEF A Trarsmil defisal. 20V commands. mnsmil defes 1Y hyshenesis
BNT 3 24V Al 245 supply monior. BV=33% full scale

PLIA, 20 PABIAS A P, gabe bias. e bias, SW=184Vhas. 15 nominal

B 1 BGCLIM A AGE Limit {0V =loaest senstve, SV=most sansiivn

TG | 2 PURVEA cr Powar |LEL, Imar ciocks or fomes high aler all inlializaiion compketa
i s ] = ThO ] Sedal cata cut ko AS-232

5 1] S0 2] o Serial dals from FS-232

6.6.4 Clock

The micrscontraller reforence ascillstior is siahalize u:q.ing a 4 MMz cervmic resonstor, Y1, C200 C21 and
RIS provede proper load capacitance and guaraniesd siartup. This clock s divided by two inside the
ML, 10 provide an indernal bus speed of 2.0 MHz.
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