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I NTRODUCT! ON

This nanual describes the LARCAN 30 watt VHF anplifier designed for NTSC
channel s 2 through 13. Models 40D2232Gl is for channels 7 through 13, 40D2232@
for channels 2, 3, and 4, and nodel 40D2232G3 is for channels 5 and 6. These
anplifiers are used in the LARCAN- USA MX30V series transmtters and translators.

LARCAN al | -solid-state 30 WVHF anplifier were designed to operate conservatively
at 30 Wpeak sync visual RF power and 3 Waverage aural single carrier RF power,
with superb performance, reliability and operating econony. This anplifier
accepts an on-channel internally diplexed (in a 10:1 ratio vis to aur) conposite
driving signal of about 1mWpeak visual RF, as input to its RF chain.

The 30 Wanplifier and channel processor chassis' are designed to fit in a
singl e 19" custoner- provided cabinet rack, and require 7" (4RUJ) of vertical panel
space for a conplete transmitter or translator system Alternatively, a 19"
cust oner-provi ded tabl etop cabinet could be substituted if the site requires it.

The RF anplifier heatsink has its own integral cooling fan, and other sub-
assenblies are convection cooled. The sinplicity of design, the deploynent of
all nodul ar and ot her subassenblies, and the use of standard readily avail able
conponents, al so enhances serviceability.

Peak forward and reflected power are displayed on an anal og percent power mneter
| ocated on the front panel of the unit.

AWVPLI FI ER CHAI N

The internal ly diplexed conposite RF output of the channel processor is fed to a
conservatively designed broadband solid-state anplifier. This anplifier requires
no tuning or adjustnent. Sinplicity of operation, reduced mai ntenance costs and
increased reliability are a few of the nmmjor benefits derived from this
amplifier.

The anplifier chain consists of two stages of anplification for |ow band and
three stages for high band.

For anplifiers having somewhat nore gain than usual, and especially for 10 watt
output applications, the exciter driving the preanplifier may be padded down with
an inline attenuator to avoid overdrive to the preanplifier, because exciters
generally performbetter at higher output |evels.

The preanplifier uses high gain, broadband, integrated circuit anplifier(s)
operating class A. This preanplifier has two stages in high band nodel s, while a
singl e stage suffices for | ow band.

The preanplifier uses the sane circuit board that is an integral part of the
"phase quadrature control"” that is a required part of paralleled anplifier
configurations. The 30 W transmtter uses a single RF chain, consequently
quadrature phasing is not needed nor used, but sonme |ow cost conponents for it
may remain in place on the board. Renoval entails far greater overall expense
than sinply | eaving themin place.

The PA stage consists of a pair of push-pull FETs in a single case, operating in



class AB as a linear anplifier. This anplifier is capable of nore than 50 watts
RF out put when driven by the preanplifier in the present system but uses the
identical dual FET device that is used in higher powered LARCAN transnitters.

The Sound/ Aural signal of the transnitter is internally diplexed and corrected at
IF with the visual/vision signal within the exciter, and is anplified in comon
with the visual/vision signal in the anplifier chain. Internal diplexing offers
the distinct advantage of |ower cost.

The anplifier output is fed through the bandpass filter and the directional
coupl er, which provides a snall sanple of forward and refl ected out put power for
ACGC and VSWR supervisory functions. The transmtter output then passes to the
ant enna.

TRANSM TTER CONTROL

The control circuitry in this solid state transmtter is sinple. Interlocking in
the 30 Wsinply consists of junpers (marked EXT1 and EXT2) but external patch
panel link switches, or RF switching auxiliary contacts, can be connected if
desired. This |ow power |evel generally needs no interlocking.

Al control wiring of the transmtter passes through a control circuit board
(prefix 4), and facilities are provided on this board for telenetry, status, and
control connections to and froma renote control system

The transmitter interlock wiring is also brought out on termi nal block TB2.
External Interlocks 1 and 2 are all brought out on TB2 for connection as
required. Interlock 1 is provided here only for consistency with other LARCAN
transmtter designs in which this interlock is used with a fire alarmsystemto
shut of f bl owers.

In the 10 W the control is so sinmple (just a single contactor) that either
Interlock 1 or 2 can be used. The cooling fan for the PA heatsink is wred
across the power supply output, therefore will operate whenever the supply is
energized. A thernostat is provided in the PA heatsink to open the interlock
chain should an unlikely overheating condition occur.

On site it is necessary to ensure that AC mains voltage within £10%of nonmnal is
avail abl e, especially in sites where the voltage can often be extrenely variabl e,
and/or failures are conmmon. |t is a good idea to log all voltage excursions in
such sites over a period of tinme, and then specify a suitable voltage regul ator.

It may be necessary to specify a regulator capable of wide input range if site
vol tage variations are extrene.

The anplifier's 48vdc linear power supply (power-oneO type HD48-3-A) is rated
for 3A and is designed for operation from AC power |ine voltage variation of
+10% -13% The anplifier takes |ess than 240 VA

The control's 12Vdc |inear power supply is rated for 0.9A and is powered upon
application of ACinto the unit.



ELECTRI CAL AND MECHANI CAL SPECI FI CATI ONS

DOC/ FOC  ( NTSO)

POWET QUL PUL T ot et e e e e e Vi sual 30 Wpeak, Aural 3W
DI Pl EXT MO ottt internal, 10:1 Vto A
Frequency Range: .......54-216 MHz (channels 2 thru 13)
ANplifier QUEPUL T MPEAANCE: . ...ttt ettt et e e e et e e 50 U
QUEPUL CONNECT OF & L .ottt et et et e e e e e e type N
APl fier 1NpUt TNPEAANCE © L.ttt ettt ettt e e e e e e e e e 50 U
Qutput Regul ati 0N .. .. 3% (bl ack-white picture)
QUEPUL Vari ati 0N .o 2% (over 1 franme)
Anpl i t ude/ Frequency Response

-0.75 Mz to +4.75 MHz (Relative to Visual Carrier)........ ...t +0.5/-1.0 dB
Harmoni € Radi @ti 0N . ... -60 dB
Spurious Emission (fv-4.5Miz, fv+9.0 MHZ): ... -50 dB
Intermodul ation Distortion (3-Tone Method) @. ... .. e e -52 dB

ELECTRI CAL AND MECHANI CAL SPECI FI CATI ONS

ELECTRI CAL
AC Line I NpUL . 120 VAC
Power Consunption (anplifier alone):

Black Picture and aural on (typical): ... ... .. 230 VA
ENVI RONIVENTAL
ATDI €Nt TEMPEI AL UL €1 o\ ottt e et e e e e e e e e e e e e e e 0° to +45°C

HUM ity 0% to 90%
Al L L UdE: 7500 ft.

COCLI NG

Cooling air enters through the front panel perforations from the room and passes into the anplifier
heatsink. The rear of this heatsink is fitted with a 4" fan that extracts the warmed air and exhausts it
back into the room CQher parts of the anplifier are convection cool ed.

DI MENSI ONS

Amplifier and exciter/translator chassis are standard 19" rack width;
Amplifier depth is 19" including a 3" allowance for connectors.
Anplifier height is 57 (3U).

The MX30V series anplifier is marketed on the assunption that the customer prefers to provide the cabinet or
enclosure for it.



VHF AMPLI FI ER CHASSI S

)| Content s:
Part Topi c Page
1 Chassis DesCription. . ... ... e 30-1

Li st of Figures:

Fig Title Drawi ng Ref erence
1 Chassis Assenbly Diagram.............. ... 40D2232 sht 1
2 Wring Diagram Anplifier, AC Line to Neutral........ 30C1987 sht 1
3 power-one' Power Supply Data. ......... ...

1. Amplifier Chassis Assenbly 40D22328Gl t hrough 40D2232G3: FHgure 1.

The Amplifier Chassis consists of a standard 19" rack mounted 5% 3U encl osure
containing 2 linear power supplies, the anplifier heatsink assenbly, the output
directional coupler, the bandpass filter (in nost nodels), a cooling fan, a
control panel (meter and control board), an RF netering board, a line filter, and
an ACrelay. |Its basic part nunber is 40D2232.

Three frequency ranges are required to cover the entire VHF tel evision spectrum
thus there are three fundanental nodels of RF anplifier assenblies: for channels
2, 3, 4; channels 5, 6; and channels 7 - 13.

AC power input for the three Anplifier/ models is connected for system operation
fromone line to neutral, nost commonly from 115 volts AC singl e phase.

40D2232GL is the chassis for a 30 watt anplifier for operation on channels 7
through 13 (174-216 M), it has a 150 watt power supply, and its AC
is connected line to neutral.

4002232 is the chassis for a 30 watt Anplifier for operation on channels 2,
3, and 4 (54-72 MHz), it has a 150 watt power supply, and its ACis
connected line to neutral .

40D2232G3 is the chassis for a 30 watt Anplifier for operation on channels 5
and 6 (76-88 MHz), it has a 150 watt power supply, and its ACis
connected line to neutral.

Al though we indicate NTSC frequency ranges, the anplifiers are capable of

frequency coverage outside the ranges cited, for CCR systems B, D, etc.

transmtter applications in other regions worl dw de.

Figure 1 is the fundamental assenbly drawi ng of the chassis.

The heatsink cooling fan is a 48 volt DC "Muffin" nodel from Comair-Rotron; it is

PUB9S-30 rev 0: Dec. 12, 1998 30-1 30W VHF Anplifier
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VHF AMPLI FI ER CHASSI S

powered fromthe 48 volt anplifier power supply. As built, the cooling fan pulls
warmed air fromthe heatsink so the cooling air enters through the perforations
in the chassis front panel. This may be nore convenient for a desktop cabinet
arrangenent, but for cabinet racks fitted with ventilation filtering, the fan can
be mechanically reversed end for end, and renounted so that the fan forces air
through the heatsink, from which the warned air exhaust |eaves the chassis
through the front panel perforations.

A thernostat is mounted on the heatsink where operating tenperature can be
sanpl ed. If this tenperature should increase past the trip point of the
thernmostat,which is 60°C, its contacts will open and break the interlocking
circuit of the anplifier. The interlock circuit ultimately controls the power
supply to the anplifier, and the power supply will therefore shut dow and renain
shut down until the heatsink cools and the contacts cl ose again.

The chassis is wired according to one of the wring di agram shown on Figures 2.

Chassis parts lists are provided on the |ast pages of this manual. The circled
nunbers on the assenbly draw ng correspond to the "synbol" item nunbers on the
parts |ist.

40D2168Cx neans that the assenbly can be any one of the 3 |isted above, where "x
denotes the group.

PUB9S-30 rev 0: Dec. 12, 1998 30-2 30W VHF Anplifier
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)| Cont ent s:

Sec Topi c Page
1 HB Hel i cal Resonator Bandpass Filter Description (50WHB only)31-1
2 HB Low Power Bandpass Filter Description ..................... 31-3
3 LB Low Pass & Notch Filter Description. ....................... 31-4
4 RF Directional Coupler Description .............. ..., 31-5

Li st of Figures:

Fig Title Drawi ng Ref erence
1 Bandpass Filter response............. ... ... text, page 31-2
2 Bandpass Filter schematic.......................... text, page 31-3
3 RF Directional Coupler schematic.................... text, page 86
4 Generic Helical Resonator Bandpass Filter Assenbly...30Cl064 sht 2
5 Hi gh Band Bandpass Filter Assenbly.................... 20B704 sht 1

H gh Band Bandpass Filter Schematic................... 10A769 sht 1
6 Low Band Bandpass & Notch Filter Assenbly............ 20B1118 sht 1

Low Band Bandpass & Notch Filter Conponent | ocations.20B1120 sht 1
7 Low Band Bandpass & Notch Filter Schematic........... 20B1151 sht 1
8 RF Directional Coupler Assenbly....................... 20B534 sht 4

Low Band Coupl er PC Board Assenbly................... 10A1942 sht 1
1. 30C1064GL Hel i cal Resonator Bandpass Filter (used with 50 watt Hi gh
Band) :

The helical resonator was devel oped during the late 1950's and first described in
"Proceedings of the IRE'" magazine by W W MA pine and R O Schil dknecht,
"Coaxi al Resonators with Helical Inner Conductor," Proceedings of the IRE vol.
47, no. 12, pp. 2099-2105; Decenber, 1959. The sane authors |ater published
anot her magazine article "Helical Resonator Design Chart," El ectronics, p. 140;
12 August 1960.

I RE stood for the "Institute of Radi o Engi neers" which was responsible for sone
of the television transm ssion standards that renmain in use today. IRE |ater
nerged with the "American Institute of El ectrical Engineers" to beconme the
"Institute of Electrical and El ectronic Engi neers" which is known to us as the
"I-triple-E'" and which continues publication of inportant electrical and
el ectroni ¢ engineering research papers in the "Proceedings of the | EEE" and in
the "1 EEE Transacti ons" dealing with electrical and electronics interests.

% generally avoid such papers in our manual s except for the rare instance where
critical information is involved, as the content of nost of these publications
are considered to be excessively arcane and esoteric for the beleaguered
techni ci an whose sole interest is to get the transnmitter back on the air. Should
you wi sh further information, we refer you to the above cited publications, to
"Reference Data for Radio Engineers, sixth edition" published by Howard W Sans &
Co., and to the "ARRL Radio Amateur's Handbook" published annually by the

-| Comment: The footer date stanp
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1. Bandpass Filter: (continued).

LARCAN bandpass filter inplementations generally consist of a cascaded series of
coupl ed resonators. Sonme use helical resonators; essentially a self supporting
high Qcoil (the helix) mounted inside a netallic shield enclosure. One end of
the coil is solidly connected to the shield enclosure and the other end i s open
circuited except for a small trimrer capacitance to ground. The di mensions of
the coil are critical to the frequency of operation; the assenbly behaves as
though it were a quarter wave coaxial transm ssion line resonator. Several sizes
of coils and enclosures are necessary to cover the desired frequency ranges.

Fol d-out Figure 4 indicates the generic assenbly of a coupled helical resonator
bandpass filter.

The referenced drawing in Figure 4 happens to be alowband filter, but the high
band unit is laid out identically and appears al nost the same as Figure 4 except
the high band helixes have fewer turns of coarser w nding pitch, and their shield
encl osure di nensions are sonewhat snaller.

The desired response shape is presented as Figure 1 below, and the filter
electrical equivalents are presented on the next page as Figure 2. \Wen we
exam ne the assenbly, and take capacitances into account, the equivalent circuit
of a helical resonator beconmes sinply a parallel resonant LC tank circuit having
low (trimmer) capacitance and relatively high inductance. Adjustnment of the
trimer produces a change of capacitance, and the trimrer's noveable slug is
shaped to appear as a shorted turn, which alters the inductance of the helix.

Mat ching fromand to 50 ohmtransmission lines is acconplished with taps on the
i nput and out put hel i xes.

Coupl i ng between sections is electrically a bridged T network of capacitors, and
is made up of the small capacitance between the free ends of the coils,
control | abl e by the amount of capacitance to ground that is introduced by the
coupling adjustnent screws; the coupling is maxi mum when the screws are backed
out fully fromthe enclosure. Shielding partitions placed inside the encl osure
between helixes, produce fixed area apertures which affect the coupling
capaci tance between heli xes. Helix #3 in the Figure 4 drawing has taller
partitions on both sides of it, giving | ower capacitance and | ess coupling than
the ot hers.

For systemuse, the tuning and coupling is adjusted for a flat topped response
with steep sides, and the desired shape is such that f,- 4.5 Mz and
fy + 9.0 Mz are both 30 dB down, but the carriers nust be f,< 0.6 dB and
fo, < 0.7 dB departure fromflatness. |Input and output return |oss nust be 20 dB
or better over the full 6 MHz bandw dth. These idyllic sweep curves are shown
bel ow as Figure 1.
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SMALL

A HELICAL RESONATOR
IS EQUIVALENT TQ THIS: —/

AND A GROUP OF FIVE OF THEM TOGETHER
- HAS AN EQUIVALENT CIRCUIT LIKE THIS7

= SMALL COUFLED CAFACITANCE BETWEEN HELIXES (TYPF)

P 0110 1] 9

DUPLING ROD CAPACITANCE FROM HELIXES TO GRQUND ([TYF)

This is the electrical equivalent of a series of five coupled helical resonators.
Simlar lower power filters are built using conventional air wound coils and
ceramc trimrer capacitors, and these will be described next:

2. 20B704GlL Low Power Bandpass Filter for H gh Band:

Pl ease refer to Figure 5. The configuration of this filter is simlar to the
previ ously described helical resonator type in that it uses five LC resonant
circuits, but it differs in that two of these resonant circuits behave as high Q
traps for frequencies outside the band edge (_4.5 and +9 Miz), so that the
overal |l response has a reasonably flat top and steep sides. Factory adjustnent
is made to achieve the sane in-band response (carriers nust be f, < 0.6 dB and
fa< 0.7 dB departure from flatness) as described for the helical resonator
filter. (W would have preferred to use this 20B704GlL filter for the 50 watt
hi gh band systemas well, except that the ceranic trinmmers overheated due to the
hi gher RF currents at the 50 watt level, so the decision was nmade to go with the
hi gher power helical resonator filter for 50 watt high band transmtters).

Li ke the helical resonator filter, there are nine screw adjustnents and two |1/0O
mat ching (with soldering iron) adjustments that need to be nmade sinultaneously,
and all of themare interactive. Accurate adjustment is inpossible without the
aid of a network anal yzer, and because of the expense of this gear it is not as
likely to be available in the field; for this reason we say the filter is not
user-adj ust abl e.

Sure, it is possible to use a sweep generator and detector for setting the
response of either filter, but unless an accurate 50 ohmreturn loss bridge is



used with the sweep generator, there is no way to properly set up the input and
out put matching. Qur recomendation: don't ness with the filter adjustments at
all.



3. 20B1118Gl Low Pass and Notch Filter for Low Band:

Pl ease refer to Figures 6 and 7. Ten adjustable inductors, four fixed inductors
(which also can be adjusted slightly by spreading their turns with a suitable
tool), and twenty-one fixed capacitors, nmake up the conplete filter.
Functionally, it consists of two sections of shunt m-derived | ow pass network,
foll owed by four bridged-tee notch networks. |Its signal direction is intended to
be one way only, as indicated in Figure 7.

The | ow pass section (L1, L2, Cl thru C5) of the filter is designed to cut off at
a frequency | ower than the second harnonic, so that only the fundamental is able
to pass through, but harnonics are bl ocked.

The four notch sections are tuned to reject f,, 9, f, 4.5 49, and f +13.5 Mz
(down typically 18, 30, 24, and 26 dB respectively - sonetines one of the tuned
circuits at f, 9, either L3 or L5 is readjusted to f, 4.5 in order to nmake that
notch deep enough that the f,, 3.58 MHz conponent is sufficiently attenuated).

L4, L7, L10, and L13 are adjusted to set the width and depth of the notch. A
typi cal network anal yzer transfer function plot of the filter indicates the four
notches at the values stated above, and the band pass of the f, and f,
frequenci es and the channel between, having | ess than 0.1 dB of ripple.

If your particular filter appears to be mssing sone of its capacitors, don't be
concerned. Probably the "m ssing" ones are chip capacitors sol dered to the pads
on the underside of the board. The circuit board is a mature desi gn which was
made before surface nmount conponents were in w despread use; occasionally we run
out of |low value capacitors having leads. Mst RF parts used these days are
surface nmount.

4. RF Directional Coupler:

A directional coupler is based on the principles of inductive (nmagnetic) coupling
and capacitive coupling.

In the LARCAN quad directional coupler inplenentation as shown in Figure 3
(schematic equivalent) and Figure 8 (assenbly), the RF to be sanpled passes
through a microstrip transmssion line that is connected between the transmtter
output filter at J3 and the antenna systemat J4. The nagnetic field surrounding
the hot conductor of this transmission line induces a small RF current flowin
ot her conductors situated parallel to it. One end of each sanpling conductor is
termnated by a resistor to ground. Sonetines snmall capacitors are connected
across these resistors to provide a termnation that renains resistive over the
band. The other end of each sanpling conductor connects to an external |oad,
usually a 50 U input of sonething such as an RF detector for AGC, the station
denodul ator, or an RF detector for VSWR sensing.

If the sanpling systemas described in the forgoing paragraph were dependent only
on magnetic coupling and absolutely no capacitance were present, the external
| oads woul d be driven with RF sanples regardl ess of the direction they cane from
Omidirectionality is not wanted; our objective is that the system should be
directional, that is, a signal conming fromthe transmtter should be seen by the
"forward" ports, and a signal reflected back fromthe antenna shoul d be seen by
the "reflected" ports, but at the same tinme as little as possible of the forward



signal fromthe transmitter should be seen on these reflected ports.

The desired directivity is achieved by the capacitance between the main |ine and
each sanpling line. The presence of this capacitance changes the rel ative phase
of the RF signal seen in the sanpling line such that the capacitively coupled
signal adds to the inductively coupled signal at the end of the line nearest the
signal source, and subtracts fromit at the other end, thus the sanpl e becones
directive.

This capacitance is trinmred by snall "gi mm ck" capacitors designated (believe it
or not) L1 thru L4. This designation arose from a mstaken belief that
"inductances are nade of wire; ergo, these are inductances." They are in reality

short pieces of Teflon sleeved magnet wire which, although they may possess a
fraction of a nanohenry of inductance, are mainly small capacitors which are
factory adjusted by bending the wire to control the anount of coupling
capaci tance between the transnission line and the sanpling | oop concerned. The
position of the capacitor along the | oop does not seemto natter.

Termi nations are provided at the subtractive ends of each of the four sanpling
l'i nes.

In the enclosure shown in Figure 4, J3 and J4 are the filter and antenna ports
respectively, and J1, J5 are "forward" sanples which are maxi mum anplitude for
signals incident on J3; while J2, J6 are "refl ected" sanples which are maxi mum
anplitude for signals incident on J4.

Different coupling val ues are obtained fromthe spacing of conductors; the nearer
the spacing, the greater the coupling. Coupling is also greater according to
frequency, and rises at a rate of about 6 dB per octave. In the boards shown in
Figure 4, the J1 and J2 signals will be about 10 dB greater anplitude (about
36 dB bel ow the generator level at 70 MHz on | ow band or 200 MHz on hi gh band)
than the signals sanpled fromJ5 and J6 (about -46 dB). GCenerally for system
purposes the reflected signal sanple to the VSWR supervisory system should be
taken from the J2 connector because it has greater coupling and we need to
neasure a nuch smaller signal in a detector having finite small-signal
sensitivity. Systemforward signals can be taken fromJ1l for the AGC detector,
and J5 for the system nonitoring denodul ator.

A network anal yzer and extrenely accurate termnations are required for setting
up the directional coupler. The adjustnents are made to the trimmng
capacitances "L1" thru "L4", and the capacitors in parallel with resistors Rl
through R4. CQur target is directivity of 30 dB or better on each sanpling port,
and coupling (forward direction) for J1 and J2 about 36 dB down, J5 and J6 about
46 dB down.

No user adjustnments are possible nor recomrended. Very little can go wong with
the directional coupler other than fromthe antenna being hit by |ightning, and
inspection is all that is recomrended, nothing nore.



SCHEMATIC FOR QUAD DIRECTIONAL CQUPLER
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2 Preanplifier Board Assenbly, Low Band.......... 10A1453 sht 9 rev 3

Preanplifier Schematic, LowBand.............. 10A1453 sht 11 rev 4
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8 PA Qut put Board Assenbly, Hgh Band............ 20B1226 sht 1 rev 7
9 PA Schematic, Hgh Band........................ 30C1057 sht 1 rev 4
1. RF Power Anplifier & Heatsink Assenbly 30C1899GL - & - G3: Fgure
1.

The 30C1899 RF Power Anplifier basically consists of a fan-cool ed heatsink and
three circuit boards. These boards are the Preanplifier board, the Amplifier
I nput board, and the Anplifier Qutput board. This subassenbly is nounted in the
Transm tter Chassis (as an exanple, see draw ng 40D2008 - Figure 1 of the 10W50W
Chassis section). Figure 1 shows the basic construction of the RF PA assenbly.

A directional coupler (exanple shown as item 15 on the 10W50W Chassi s Assenbly
di agram Figure 07-1, and described in the RF Qutput section of this manual) is
also nmounted in the chassis and provides an AGC and netering DC signal
corresponding to the anplifier output RF.

Figure 32-1 illustrates the arrangenent of boards on the anplifier heatsink.

Cooling for the PA heatsink is provided by a 4" axial flow RotronO fan which is
nmounted on a bracket situated at the end of the heatsink, so that the fan can
extract air through the finned portion of the heatsink. Air exhaust is normally
to the rear of the chassis. |If this is not suitable for the application, then
the fan can be nechanically reversed so that it blows air into the heatsink
instead, and this air would then exhaust through the perforations in the front

-] Comment: The footer date stanp
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panel .

The heatsink fan can nove approximately 100 cfm of cooling air, and has a DC
notor that is powered by the same +50 volts that operates the anplifier.



1.RF Power Amplifier & Heatsink Assenbly 30Cl1899GlL - & - G3:

Most LARCAN exciters produce their best linearity at or near their nmaxinumrated
output levels, and often the overall systemgain is sufficient to result in
overdrive of later stages of the transmitter. The transmitter or translator
lineup may therefore include an in-line attenuator between the exciter and the
preanplifier, to prevent overdrive fromcertain nmodels of exciter-nodul ator.

This is especially true for the 10 watt system because in our basic transmtter
famly a 10 watt anplifier is sinply a lightly driven 50 watt anplifier, and a 50
watt anplifier is likewise a lightly driven 250 watt output stage running w thout
its driver/IPA.  (Qur 250 watt transmtter |ineup needs an additional |PA to get
enough drive to the identical final stage that is used in the 50 watt and 10 watt
| i neups).

2.RF Preanplifier 10A1453G5 (Low Band) and 10A1453G4 (H gh Band): Fgures 2 and 6.

This preanplifier design originally appeared in the aural/sound section of a dual
RF chain transmitter which operates two single RF chains in quadrature and
therefore requires phase and gain control of the input to each chain. The same
unpopul ated circuit board is used for the present application, therefore has the
pads and hol es for the components which performed the adjustment of RF gain and
phase in the parallel systems. In a single chain transmtter such as the present
one under discussion, there is no requirenent for control of RF phase nor
consequently its conponents; they are therefore renmoved and wire junpers
substi tuted.

In the Low Band preanp, the 50 U input cable is matched by C5, which uses the
i nductance of the traces on the PC board to forma | ow pass matchi ng network, and
fed to anplifier U2 whose output connects through a cable to the PA. W2 is a
linear anplifier designed originally for use as a w deband cable system trunk
anplifier. Cable anplifiers are nomnally 75 ohns in and out, but the MAW6185 is
capabl e of a good match with 50 ohm source and |oad. Cl2 and the |ead inductance
of a CA2885 when used as U2, perform output matching to 50 U. Cl2 is not
present in a board using an MHW185 for W2. The gain of U2 is spec'd as 18 dB,
and allowing a few dB of |osses, the gain of the Low Band preanp is 14 to 16 dB

RF power FETs operated in H gh Band anplifiers exhibit about 6 dBless gain than
they do in Low Band, so an additional anplifier is necessary to nmake up the
difference. The Hi gh Band preanplifier therefore consists of two stages.

In the H gh Band preanp, the input is matched by C5 and the PC trace inductance
whi ch together forms a | ow pass matching network, and the signal is fed to an
additional preanplifier stage W4, whose output appears as the input of U2, which
inturn feeds the board output cable. The specified gain of type MM330 in the
U4 position is 6 dB, and a type MHW185 or CA2885 (U2) is 18 dB. A few dB of
| osses exist on the board, so the effective gain of the H gh Band preanp board
10A1453G4 is about 20 to 22 dB.

H gh Band preanps 10A1453GlL used in higher powered externally diplexed
transmtter aural service, have a type MMI130 instead of an MM330 for U4.
Specified gain of an MAM130 is about 12 dB, but we don't recomrend substitution
of W in any internally diplexed systemdue to overall linearity and internod



requi rements which are nuch nore stringent in the internally diplexed case. This
is because the 30 dB (or thereabouts) of aural to colour subcarrier isolation
normal |y provided by the diplexer is not there, and it sinply means that
internally diplexed systeminternod nunbers have to be nmuch better.

At the output o U2, a match to 50 U is provided by C12 and the device |ead
i nduct ance, which together create a | ow pass natching network in boards where a
type CA2885 cable anplifier is wused; conversely a type MMW6185 device
characteristics give it a wideband match to 50 U therefore no special output
mat ching i s necessary, and Cl2 is not present.

U3 is a voltage regulator providing +24 V to the preanplifier stage(s).



3. SRF 3943-2 RF Power Anplifier: Figures 3, 4, 5 7, 8 and 9.

The Power Anplifier (PA) is configured in push-pull, using dual Nchannel
enhancenent node Field Effect RF power transistors which are packaged into a
singl e case and operated in class AB.

The Low Band and H gh Band versions of the PA differ slightly due to the
frequency ranges to be covered.

3.1 Low Band PA Gircuit Description (30Cl054 input board, 30Cl055 output board)

The PA consists of two, source grounded N-channel, insulated gate Field Effect
Transi stors (FETs) packaged in a single case, operating class AB in a push-pull
configuration. The original schematic indicates a type MR*151-Gas the dual FET
used; we now use a "selected MRF-151-G to tightly controlled specifications"
which is proprietary to LARCAN and designated type SRF 3943-2. This selection
sinply tightens the gain specification for operation in Hgh Band, and in case of
enmergency, there is no reason an MR~151-G coul d not be substituted for Low Band
operation.

Because these FETs are "enhancenent nbde Nchannel" devices, they require
positive gate-to-source bias voltage on each gate to cause source-drain
conduction. The quiescent ass ABidling bias current is set at 0.6 anpere for
each half. The gate voltage required to produce this idling current may vary
between 2 V and 5 V according to the device specification sheet, and typically is
3to 4 V. FET gate threshold voltages al so are tenperature sensitive, so thermal
conpensation is provided by RT1 and RT2.

Gate bias is supplied out of adjustable voltage dividers from +20 V regul at ed
bi as sources CR1 and CR2. Current limting to these zener diodes is provided
through RL and R8. Resistors R9, R2, R3, R4, and RT1 provide gate bias for the
"A" half of the anplifier; R10, R7, R6, R5, and RT2 provide bias for the "B"
hal f .

The RF input signal arriving in J1 is applied to balun T1 to provide two signals
180° out -of - phase. These anti phase signals are stepped down to natch the |ow
i nput i npedance of the FET through a d-network consisting of Cl, @, C3, L1, L2,
C4, and the device input capacitance, and then applied to the gates. The
capaci tance value of C4 is changed for operation on channels 5 & 6. The gate
i nput i npedance at the operating frequency is | ow conpared wth the val ues of R3
and R6, which have little or no effect at RF.

R3 and R6 provide a DC path for bias, and provide |oading at |ower frequencies
where gate inpedance is high, in order to assist in maintaining anplifier
stability. The choice of C6, C7, C20, and Q1 val ues, their series inductances,
and that of board traces, also ensures effective bypassing at critical
frequenci es.

The output matching & network, consisting of inductors L3 thru L8, and
capaci tances C13 thru Cl16, transforns the very |ow output inpedance of the FET,
upwards to a standard 50 U. The two antiphase output signals are finally
conbined in balun T2, L9. Junpers placed across parts of L7 and L8, plus the
changed val ues of Cl13, Cl4, C15 and C16, configures the systemfor channels 5 & 6



operation.

DC is applied to the FET drains through L3, L4 for the QLA half, and L5, L6 for
the QLB half. L3 and L6 are short sections of mcrostrip line which transform
the apparent RF inpedances of L4 and L5 to higher values as seen by the FET. RF
and | ower frequencies are bypassed with paralleled C, Cl0, and Cl7 for the "A"
hal f of the anplifier, and Cl1, Cl2, and C18 for the "B" half. These groups of
capacitors are selected in value and for their internal equivalent series
i nductances so that they will be an effective bypass at critical frequencies of
interest, including video, to assist in maintaining stability. The connections
for C20 and C21 al so assist in stability due to their return paths through the
ground plane of the output board. This connection provides a small anmount of
negative feedback as a primtive nmeans of neutralizing the anplifier.

The RF output |eaves the board from J2.



3.2

Low Band PA Setup Procedures

Set up a 48 V power supply, current limted to a little nore than 1.2
anps.

Rermove both fuses on the power anplifier. Turn both bias potentiometers to
their maxi mumresi stance position ( mininmmgate voltage).

Apply the 48V supply to the B+ terminal. Verify that the bias (gate)
voltage is at or near mininumby neasuring the dc voltage at the gates of
the device. This voltage should be less than 1V. Install one of the fuses
and slowly adjust the corresponding bias potentionmeter for 500 mA drain
current. Transfer the fuse to the other side and adjust the corresponding
pot for 500 mA of drain current.

Connect a 20 dB, 1 Wattenuator to the output of the anplifier as shown in
t he di agram bel ow.

Install bothl fuses and apply B+ to both supply connections of the
anplifier nodul e.

Apply a low | evel sweep to the anplifier and neasure the DC input current
(not nore than 1.2 anps) and gain. Gain of the anplifier alone should be
about 20 to 23 dB, and with the preanp in circuit the conbined gain shoul d
be between 40 and 43 dB. Flatness over the band should be better than
1 dB, as shown in the followi ng diagram Curves for chs 2-4 and 5,6 are
correct for the PA al one:
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3.3 Hgh Band PA Grcuit Description (20B1222& input board, 20B1226Gl out put
boar d)

The PA consists of two, source grounded N-channel, insulated gate Field Effect
Transi stors (FETs) packaged in a single case, and operating in a push-pull
configuration in class AB. A single specially characterized device designat ed
SRF 3943-2 is used for this Hi gh Band anplifier. These N-channel FETs are
"enhancenent node" devices, so require a positive gate-to-source bias voltage on
each gate to cause source-drain conduction. Qui escent Cass AB idling bias
current is set at 0.6 anpere for each half.

The gate voltage required to produce this idling current nay vary between 2 and 5
V due to variances anong FETs, and typically is 3 to 4 V. Gate voltages also are
tenperature sensitive, so tenperature conpensation is provided by RT1 and RT2.

Gate bias is supplied out of adjustable voltage dividers from +20 V regul ated
bi as sources CR1 and CR2. Current limting to these zener diodes is provided
through R2 and R8. Resistors R9, Rl, R3, R4, and RT1l provide gate bias for the
"A" half of the anplifier; R10, R7, R5, R6, and RT2 provide bias for the "B"
hal f .

The input RF arriving in J1 is applied to balun T1, L1 to provide two signal
outputs 180° out of phase. These signals are stepped down to match the | ow input
i npedance of the device through a dual section, twin & network consisting of Cl,
C2, L2, L3, C3, and the device input capacitance, and then applied to the gates.
The gate inpedance at the operating frequency is much Iower than R3 and R5, so
these resistors have little or no effect at RF.

R3 and R5 provide a DC path for bias, and provide | oading at |ower frequencies in
order to assist in maintaining anplifier stability. The choice of C2 and C6
val ues, and their internal equival ent series inductances, also ensures effective
bypassing at critical frequencies.

The output matching & network, consisting of inductors L5 thru L10, and
capaci tances Cl2 thru Cl6, tunes out the FET drain capacitance and transforns the
very | ow out put inpedance of the FET, upwards to a standard 50 ohns. The two
180° anti phase out put signals are finally conbined in balun T2, L11.

DC is applied to the drains through L4, L5 for the "A" half, and L6, L7 for the
"B" hal f. L5 and L6 are also short sections of mcrostrip transmssion line
whi ch transformthe apparent RF i npedances of L4 and L7 to higher val ues seen by
the FET. RF and |ower frequencies are bypassed with Cl, Cl0, Cl1, and C8, (9,
Cr.

These groups of capacitors are selected in value and for their internal
equi val ent series inductances so that they will be an effective bypass at all
frequencies of interest including video, to assist in maintaining stability.
Towards this objective of stability, in addition to resonating with the device
drain-to-drain capacitance at RF, inductor L9 places a heavy |load on the FET
output at |ow frequencies, where it behaves as a dead short.

3.4 H gh Band PA Set Up Procedures



Set up a 48V power supply, current limted to a little more than 1.2 A

Renove both fuses on the anplifier. Turn both bias potentiometers to their
mexi mum resi stance (m ni mum gate vol t age).

Apply the 48V supply to the B+ ternminal. Verify that the bias (gate)
voltage is at or near mninum by neasuring the voltage at the gates of
the device. This voltage should be less than 1V. Install one of the fuses
adj ust one of the potentioneter for 500 mA drain current. Then adjust the
other potentioneter for a total current of 1A

Connect a 20 dB 1W attenuator to the output of the anplifier as shown
bel ow.

Apply B+ to both supply connections of the anplifier.

Apply a low level sweep to the nodule and neasure the DC input current
(about 1.2 anps) and gain. Anplifier gain by itself should be 15 to 17
dB, and with preanp included, overall gain should be between 38 and 41 dB.
Sweep response should be flat within 1 dB over the band as shown in the
sweep di agram from page 4, repeated below. Note that these sweep curves
are applicable to the push-pull FET anplifier only and the preanp is not
i ncl uded.
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Li st of Figures:

Fig Title Drawi ng Ref erence
1 Anplifier Control Board Assenbly..................... 30C1829 sht 8
2 Amplifier Control Board Schematic.......................... 20B2438

1. Control Panel:

Amplifier control and nmonitoring is perforned by the Control and Metering Panel .

This 19" wide, 3 unit (5%') panel serves prinarily as a nechanical nounting for
the anplifier's control switches, status indicator lights, and a multifunction
neter. The panel is the nmounting for the control circuit board described bel ow,
and el sewhere on the chassis is an output netering circuit board which is
described later in this manual.

The Anplifier control panel features as seen fromthe front, are these:

1. 50 1A panel neter fitted with a power scale calibrated 0-125 percent;

2. The meter input selector switch for forward and refl ected power;

3. Pushbuttons for ON & OFF;

4. Three LEDs providing indications (fromleft to right) when lighted: EXT 1

interlock is closed,the output anplifier TEMP thernostat is cool, EXT 2
interlock is closed.

The anplifier is provided with a VSWR cutback function that reduces its power
output to save it fromharmin the event of very high reflected power such as an
open circuit condition.

The VSWR cutback feature is described in the Metering board section of this
manual .

’| COmment: The footer date stanp

must agree with the revision
date.




2. Anplifier Control Grcuit board Assenbly 30Cl829&: Figures 1 and 2.

There are seven connectors on the Control circuit board. These connectors
performthe follow ng functions:

J2 connects el sewhere in the anplifier, such as the thernal switch, relay, and to
the 50 1A nmeter.

J3 connects to the external interlocks.

J4 interconnects with J3 of the Metering board.

The transnitter interlock chain begins with the +12V at K1-7. Wen KL is set ON
by energizing its coil Kl-1, contacts 7 and 12 cl ose and contacts 7 and 10 open,
turning off the LED inside the OFF button S4. The +12V fromcl osed contact 7-12
lights the LED inside the ON button S3 and lights the optodiode in U3D, which
provides a logical active low out of its pin 10 for a renote control status
interface. This status signal sinply tells the remote control through J5-6 that
the transnmitter was instructed to be ON, nothing nore.

The +12V from contact 7-12 also comes out of the board on J3-5, which is one side
of the EXT 1 interlock. EXT 1 in larger transnmitters is often used with a fire
alarm systemto stop all blowers, and in |lower power transmitters it is still
worthwhile that a normally closed fire alarm contact be connected to EXT 1
because the fan(s) in the transmtter could cause enough air currents in the
transmtter roomto fan the flanes.

Wien the EXT 1 interlock is closed and the +12V appears on J3-4, the +12V is now
at DS5 (marked EXT 1) and the optodi ode of U3C which both light up to say EXT 1
is closed. The active low fromU3C pin 11 infornms the renote control via J5-14
that EXT 1 interlock is closed.

The +12V now is applied to J2-8 which connects to a normally cl osed contact in a
thernostat that responds to the tenperature of the RF power anplifier. |If a
cooling fan should stop and the anplifier should overheat, this contact will open
and prevent the +12V from appearing at J2-3. This of course breaks the chain and
renoves the 12V fromthe sol enoid of the power supply contactor.

Assuming the thernostat is cool, DS4 and the optodiode in U3B are I|ighted,
confirmng TEMP is okay. The logical active |low out of U3B pin 14 informs the
remote control of this fact through J5 7.

Assuming the thernmostat is closed, the +12V next appears at J3-3, which is EXT 2
interlock. This is the place where RF patch panel |ink contacts or coaxial
switch auxiliary contacts, and/or dummy |oad thernmostat contacts would be
connected so that the transmitter can only be ON when valid RF paths are present,



2. Anplifier Control Circuit board Assenbly 30C1829&: Figs 1 and 2.

Finally, when the interlock chain is conplete, the +12V is applied to the
sol enoid of the power supply prinmary contactor through J2-10, and the cooling
fans and power supply are all turned on. The DS3 LED narked EXT 2 is lighted, as
is the optodiode in USA. The output active low fromU3A at pin 15 informs the
remote control via J5-15 that the EXT 2 interlock is intact.

The interlocked +12V is also available at J3-6 so it can be used for special
on-site control functions.

The anplifier AGC system (overdrive protection) is based on an RF attenuator
| ocated at the input stage of the anplifier, and this is controlled by DC vol t age
supplied fromRF detectors which sanple the RF output fromthe anplifier. |f the
output rises, the DC voltage increases, and this increases the armount of
attenuation, thus the output is naintained at a constant level. The majority of
the AGC processing is done by anal og op-anp circuits in the Metering Board, but
the initial threshold setting is done in the pin attenuator board, potentioneter
R5. These sinply provide an adjustable reference bias voltage to the AGC
circuit, which adjusts the power output inversely according to this bias voltage.

In the event of a VSWR that exceeds a preset ampbunt, the AGC voltage becones
nodified a little to reduce the anplifier output by an amount proportional to the
reflected signal. This "VSWR Cutback" pernits the anplifier to remain on the air
at reduced power if the antenna should gradual ly accunul ate a | ayer of ice.

The ACC voltage and nodifications to it fromVSWR are summed in W2A which is
basically a buffer anplifier that also provides a telenetry output to the renote
control systemthrough J5-3.

Forward and Reflected neter calibration is done with potentionmeters on the
Met eri ng Board.

A 50 1A neter nmechanismthat is fitted with a scale 0-125% is connected to J2-9
and J2-7. The + ternminal of the neter connects to J2-9.

Although F1 is drawn in Figure 2 as a fuse, inreality it |ooks like any ordinary
disc ceramc capacitor, but it is a current limting device simlar to a
therm stor having an extreme positive tenperature coefficient. I'n nornal
operation it maintains a | ow resistance, until it gets hot fromtoo much current
and then suddenly switches to a high resistance state so that the current it is
able to pass is only a very small anount. This snall anount of current is
sufficient to keep it warmenough that it remains in its high resistance state.
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1. RF Metering Board 20B1235G7: Figures 1 and 2.

The function of this board is to nmonitor the forward & refl ected power. Except
for their functions and input nanmes, metering boards have identical RF detectors.

For this reason, Detector #1 for "Forward" will be described, and #2 for
"Reflected" will be referenced by its conmponent nunbers inside parentheses ( ).

a) RF Detectors:

The #1 Forward (#2 Reflected) RF power sanple is applied to J1 (J2) and is
termnated by R2 (R4). A snall anmount of forward bias is applied to CRL (CR2)
via Rl and R5 (R3, R6) to overcome the threshold voltage of the diode and enhance
its detection linearity at |low signal levels. The opposing connection of CRL
(CR2) diode junction and QL (@) enitter-base junction provides tenperature
conpensat i on.

QL () buffer anplifier provides a | ow i npedance source to drive the trap C3,
4, and L1 (G5, 6, L2), through RO (R10). This trap is broadly resonant to 4.3
MHz, and significantly attenuates 3.58 Mz NTSC col or subcarrier as well as any
4.5 MHz intercarrier that may be generated in CRL or CR2 due to the presence of
visual and aural RF signals together in the system Renoval of these subcarrier
conmponents before the signal is peak detected, enables the circuit to be
responsive to sync peak power only (for visual) or just CW (aural) power, and
relatively imrune to undesired carriers.

CR3 (CR4) is a peak detector with a time constant set by C7 and R11 (C8, R12).
The signal fromthis peak detector is fed to op-anp UL (L2) pin 5 and. The gain
of this stage is 0.5x (0.5x), and its output on pin 7 feeds the neter which is
| ocated on the front panel of the anplifier.

Ul (U2) output pin 7 zero-offset voltage is controlled by R18 (R20). This pot
shoul d be set with no RF input, so that while you watch the voltage on TP1 (TP2)
as you are setting the pot, you will observe the decrease of the voltage towards
zero. Wen it ceases decreasing, stop adjusting. Expect about 50 nV of fset

’| COmment: The footer date stanp
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vol tage when the op-anp output is alnost touching ground. |f the pot is turned
beyond this point, the output stage of the op-anp will be driven into saturation
thus unable to respond to | ow power |evels.



1. RF Metering Board 20B1235G7: Figures 1 and 2. (continued).

The output of Ul-7 (W2-7) drives the RF power meter through R32 (R30) which set
the neter deflection with a known RF signal. Ul-7 (U2-7) drives. Forward
calibration is done with full rated power and a forward RF sanple from the
directional coupler applied to J1. R32 is adjusted for a 100% readi ng on the
forward power neter position.

For Reflected calibration, the same forward RF sanple is then applied to J2, R30
is set for a 100% readi ng on the Refl ected Power nmeter.

2. RF Metering Board Test and Calibration:
(Refer also to the Pin Attenuator section of this manual)

a) Forward Power Meter Calibration - Zero Adjust

Wth no RF input connected, neasure the DC voltage at Ul-7 (or TPl) and adj ust
R18 until the output voltage at Ul-7 (TP1) drops to a nininum approximately 10
to 50 nvDC. A IC coupled scope will neke the adjustnent easier to see; the
objective is to place the Ul output as near the op-anp ground rail as possible
wi t hout the op-anp going into saturation. Turning the pot farther will decrease
the sensitivity of the systemfor snmall signals. Once this mninmmvoltage has
been reached, do not re-adjust R18.

b) Refl ected Power Meter Calibration - Zero Adjust

Wth no RF input connected, nmeasure the DC voltage at U2-7 (or TP2) and adj ust
R20 for a mninmm which should be approximately 50 nVDC. Once this minimm
vol tage has been reached, do not re-adjust R20. This adjustnent is done in
precisely the sane way as in step a) above.

c) Forward Power calibration

Set the exciter RF output for the transmitter to run at its operating power.
Adjust R32 for a forward power neter reading of 100%

NOTE: Before proceeding to the next step, ensure that the Pin Attenuator Board
has been setup according to the procedure on the Pin Attenuator Board section of
this manual (see page 34a-1).

d) Ref | ect ed Power calibration

1. Tenporarily defeat the VSWR cutback protection (if it's been initially setup)
by adjusting R36 fully clocwise (CW. Wth the transmtter still at "full power",
di sconnect the RF input cable fromJ1l and connect it instead to the reflected
power input J2. Switch to position "RFL' and adjust R30 so that the reflected
power reads 100. This now corresponds to a reflected power of 100%

2. Enable the VSWR cutback by turning R36 counter clockw se until the neter
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i ndi cates 10% output. This means that in severe VSWR conditions such as in an
open circuit, the anplifier will autonatically cuts back to 10%thus protecting
itself.

3. Replace the cables in their proper connections. RFL neter reading shoul d be
nill and the FWD neter reading should be back to 100% |f the FWD reading i s nuch
| ess than 100% R36 was probably overadj usted.



] Contents:

Sec Topic Page
1 RF Pin Attenuator Board DESCHPLON. .........uuueeeee et e e e 3a-1
AGC/Overpower ProteCtion SEIUP ........ccuiiiiiiiiiieie ettt aeaa e 3a-1

List of Figures:

Fig Title Drawing Reference
1 Pin Attenuator Board ASSEMDIY..........ccoiuiiiiiiiiiiiiieeee e 10A1255G1
2 Pin Attenuator Board SChEMALIC..........viveeiiiiiiiiiiiiiiiie e 20B1287
1. RF Pin Attenuator Board 10A1255G1: Figures 1 and 2.

(Refer also to the RF Metering Board section of this manual)

The function of this board is to limit the output power of the amplifier to about 110% for up to 3dB increase of
input power. The Pin Attenuator Board acts as a variable attenuator controlling the input level to the pre-amplifier
for AGC and cutback purposes. Operational amplifier U2B controls the amount of attenuation in the circuit.
Three inputs are summed at pin 6 from the VSWR and AGC circuits and additionally from U2A which is a
"mute” type signal. R5 controls the threshold of these signals. The circuit configuration comprising CR1, CR2
and CR3 form a matched attenuator, biased by the output of U2B, R2, R3, R7 and R8. As the output of U2B
lowers due to a voltage increase of one (or more) of the three inputs, the attenuation of the circuit increases,
thus decreasing the RF output at J2.

2. AGC/Overpower protection setup

1. Adjust R5 on the Pin Attenuator Board fully clockwise (minimum attenuation).

2. Adjust the input power from the exciter or channel processor for an output power of about 110% (11Wsp).
3. Adjust R5 on the Pin Attenuator board CCW (counterclockwise) for the output power to just starts to drop,
say by 5%. This adjustment sets the threshold and corresponds to a dc voltage of about 6V at U2 pin 7 of the
Pin Attenuator Board. Check that this is so.

Readjust power to 110% using the output level control in the exciter or channel processor.

4. Next, adjust potentiometer R39 on the RF METERING BOARD for the output to drop to 100%. This sets the
overpower protection limit to 100%.

5. Verify AGC/Overpower protection operation by increasing the input to the amplifer by about 3dB using the
exciter or channel processor control. The output of the amplifier should not increase by more than 10%.

6. Reduce the level of the exciter or channel processor so that the amplifier output is back to 100%.

NOTE: The procedure described above is valid if on the RF METERING BOARD R46 is 100 Ohms, and R39 is
a 1k potentiometer. In earlier versions R46 is 430-560 Ohms, and R39 is a 100 Ohm fixed resistor. If you have
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