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COMSTRUCTION PLANS

An POWER AMPLIFIER APAA=EQOG

The AMA-EID0 is a emall linear amplifier. [t has a brozdbarnd response to
cover freguencies of 840 kHz through 1600 kHz without tuning. [t has a nominal
power gain of 17 d2 = essentlally 50 times its input power. [ts maximum rated
power output is 5 watts., A 100 W Iopot will give a 5 wett output inte a2 50 ohm
load.

The amplifier was deslgned to boast power In carrier-current applications but
may be vsed in other erezs as well., [t can be ussd as a repeater or remote RF
arrplifier. It cam be used to drive signals through 50 chm coax cable for induction
bype broadeasting. It can be vsed in school coridars and dormitorles, churches,
condoe's, drive-in theaters, and apartment complexs.

Although the AMA-S000 Is capable of feeding an artenna systerm, eithar simple or
cormplax, it is strictly against FOC Rules. An even fair artenna and 5 watts can

cover wp to 20 miles and more under the right eonditions. IF vou use this unit for

that purposs you must be prepared to teke full responsibility.

Thea AMA-Z000 may be installed in ary cabimet yvou wish, It Frequires a duzal 12 wolt

power supply of = 12 and + 12 at .6 amps. [t was designad however ta it within
the ANM=-100 (100 mW) transmitter cebinet and share the common power supply.
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Fig. 1 Schematic Dizgram
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Al FOWER AMPLIFIER, Cont'd.

PARTS LIST

Part Numiber

=1
R2,R3
R4

EH
c1,C4
2,08
o5
Q1,02

2-heatsirks

T1

T2

FC Board
Hardware

Heckup wire

Click images for
arger views

WalueDeascription

AhAS—5000

Colar Codef/Rermarks

SCO chm trimmar pot

22 ahrm 14 watt resistar

2.2 chr 1 watt resistor

GE0 chms 1/4 walt resistor

L UFE, 12 wolt disc capasitor
330 uF, 168 walt electrolytic
w002 uF, 100 v or better disc
51908 or BSCI1873 or 2521875
Thermalioy GOZ0E or eguiv.

3 windings of 14 urns eash
#24 warnished wire (80"

2 windings of 14 turns each &

1 winding of 28 turns, all 224
varnizhed wire (76"

FParmaxls AMA-EGDD

2=gach 4-40 x 14" sorows
1=gach 3/4" 4—-a0 scraw
F=gach 4-40 hex ruts

1—each zlumircm soacer 1,20,
d-each pve spacers 1/2% long
G-gach 4=-40 » 1/4" tz2p screws
B" 2zch of blue gnd red #24

DUTPUT

RED

Tle
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II&F

Fig. 2 Assembly Drawing
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BS modnt 378" sauare
(redyFedi Bl
(RedyRedygoald)
(Blu}Gra}Brn)

may be marked 104
Fadizl leads, 378" dia.
may ke marked 202

Wound on Armidon
FTS0A-75 ferrite core
Waound on Amldan
FTS0=-758 or twa FTEQA-
73 coras held togethsr

Flg. 3 Printed Circuit Layout




Ad FOWER AMPLIFIER, Cont'd. ApAs=5000

ASSEMEBELY INSTRUCTIONS

Transformer Preparation:

Take three 20" lengths of # 24 varnished wire and lay therm out parzllel to each
other. Put one end of eash wire into the chuck of an electric drill and tighten the
chuck. Hald the wires st the other end while keeping tensien on them to reduce
amy slack in the wire. The idea now is twist the wires together gently, not too
tight nor too loose — about 3 to 5 turns to the inch. Operate the electric drill in
short bursts until the wires are twisted together properly. These will be usad in
winding tramsformear T1.

Taks btwo 20" lengths of # 24 varnished wire and do the szme thing with therm. These
will be used in winding transformer T2,

Take the Armiden FTE0A=TE core and your twisted three wires and begin winding.
Thread the wires through the center hole of the core bring it arcund and thraugh
the hole egain, ete. Stop wihen you have 14 turns. You may have an excess of wira,
but you will only need a couple of inchas of ends =sticking out.

Teke the Amidon FTES0B-75 core, or two FTS0A=T75 cores held together, and your
twisted two wires and wind transformes T2, Stop at 14 turns. Leave ahout two
inches of ends sticking out.

Take 36" of #24 varnizshed wire and wind it ento T2. Go around twice placing the
wire, one turn at a tirme, between the previcus twisted windings. Start where the
previgus winding begins, you should end where the previous winding ends.  All

the wire ends should be sbout the szme Tocetion on the core (see drawing example).
You should have 28 turns on this last winding.

Installztion of transformers

You have 3 separate windings on each transformer, Thess must be identified and
the ends installed in the proper holes in the pe boarsd.

Screpe a little varnish off the ends of sach wire. Untwist the twisted wires so they
can be separated from each ather.

With the aid of an chmmeter find each of the windings ends. Click image for
Install T1 first. Mote thet a winding's wire ends come out larger view
on opposite sides of the core. Install the ends of ohe wind-

ing in holes (a) and (d). The next winding in heles (b) and

{f). The last winding's ends go In holes () and {e3. At ho

time does any wire cross over to the other sida of tha corat

Gently pull on each wire to remeve slack and to hold the Example of T2
core against the board.
—3—



ApA POWER AMPLIFIER, Cort'd. AMAS—2000

Mow install T2. Acain find the windings with an ohmmeter. Untwist the double

wires so they are free of each other. The 28 turn winding ends go in holes (&)

and {d). Cn= of the 14 turn windings has its ends going in heles (b)) and (). The
other 14 turn winding has its ends going to holes (2) and (2). AL no time do any

wire ends cross opver to the other side of the core.

Gently pull on each wire to remowve slack and to hold the core ggainst the board.
(RECHECK YCURSELF TO BE SURE EACH WIRE 15 1M THE RIGHT HOLEY
Most of the good varnizhed wire 1z designed to burn away the varnlsh when it s
soldered. Try a plece of your wire to see if the varnish will burn awsay a2nd the
wire take a solder cozt., If it does net then you will have to sorepe away the in—
sulztion before you can solder the wire ends. Solder ends of wires and cuk off
excess wWire,

Cengratulations! You have just cormpleted the rmost difficult part of the AMNMA-B000
aszembly.

Component installation:

Takea your bawo power E,r*ansist.:r"'s. zhd gently bend the leads as shown:- @
The drawing is to szale so you can lay the transistor down on the page
to get yvour bending proper. Fasten the power transistors to their
heatsinks with 4-30 x 1/4" 2erews =nd nut as shewn, Set aside for a
moment.

Install all your resistors 2nd capacitors. Resistors R2 and R4 are =tood en end as
shawn in the gssemrbly drawing. Observe the polerity of the electrolytic capacitars
C2 gnd C3. IT these are put in wrong they could explads when power is gppliaed!
Solder all installed leads and cut off excess lead length.

Mow install the power transistors and their heatsinks. You have 6 different points
for each that have to go into heles st the same timea. Take it slowly and don't bend
ary leads, The heatsink mounting tebhs mey be bert over slightly to hold the sink

in place. When each is sscure vou may solder the transistor leads.

Install and solder red and blue wires st the polnts shown in Fig. 2. Wires should
be ahout B" long. They may be twisted togethesr to form a single unit but kKept
separate from each other gt the fres ends. These will conrect to the power supply.

Solder abare wire in ezch of the holes next ta the trimmer potertiormeter (white
& Black). Let the wlires stand up an inch or oo from the board. If the unit is not to
be installed next to the AM=100 board then go ghead and solder in white and black
wires a5 reguired,

Soldar a short lergth of wire, 2 ar 3 inches, to the point marked "output™ .



Al POWER AMFLIFIER, Cont'd. AhAA—5000

Fasten 3 pvc spacers to the hoard with 4=40 x 1/4 tap screws. Leave the hole
mizrked with a2 black dot (assembly drawing) freea.,

Uz2 the assembly drawing as a template and mark the centers of the mounting
screw holes on the bottorm of chassis pan er cabinzt. Dreill the holes in the cabinet
for 4—40 sorew clearance,

Install the board in the czbinet. Fasten it in place with 4-40 tep scrows dreivin

into the pve spacers, The remaining suppert peint (black dot on essemibly drawing)
iz fastened with a 4—40 screw 374" long, with en glumirum specer and rut, Be
sura that the alurminum specer makes electrical contact with the cebinst. IF paint
L5 in the way sorepe a little of it off around the heole.

Selder your red and blue (+ 12 volts and = 12 wolts) wires to vour power supply.
Do not connect tha white wire yet. Do connsct the bleck wireto either the AMM~100
or Lo the ground point of your power supply if the AM=100 is not used.

Yaou are rezdy for smoke testing!

TESTING
Shut off powsar it any of the following ccours; FPower supply LED is dim
“ou see or smzll srmake
Arpthing appears to be very hot
Switeh on power momentarily and check for You can not obtain a nominal
the things at the right. If any happen recheck -12 and + 12 wvolts from the
all your worl: for solder bridges, shorts, and power supoly.

posasibly T1 and T2 wires in the wrong holes.

T8 all goss well you may connect the white wire., The white and black wires of the
AbA=100 are simply cut short, the ends stripped, and are then scldered to the two
bars wires sticking up on either sidz of the trimmes pot.

Connecst the cutput wire to your coax jack cernter terminal and solder,
Make a durmmy loed by soldering wires to one of the follow lamps:

#1895 or # 1471 cr # 57 (available from auto perts stores)
ar twa # 46 lamps connected in saries (available from radloe stores)

Connact the dummy loed to wour antenna jeck. Switch on the power supply. It is
as=umed that vou have a working 100 mwW Transmitter feeding the AMA=S00D by
way af the white and black wires, Tha lamp should glow dirm. It it does mot,
adjust R1 {trimmer pot) until you get g glew. Madulaticn of tha transmitter should
causze the lamp te glow brightly. IFf music is used for modulation the lamp should
glewy dim zrd bright in tirme with the muosie and tts volumao level,. Adjust R1 for
the dasired power lewvel but kesp below disortion level (listen with your radio).

—Bw-



Ar POWER AMPLIFIER , Cont'd. AdAe-—-5000

THECRY OF QFPERATICN

The circuit is a basic push—pull class B amplifier. The push—pull configurstion
minimizes second harmonics which could cavuse interference to other redic sta-
ticns., The ipput signal is fed to T1 via R1 and R2. R1 provides a means of con-
trolling power output. R2 safeguards zgainst overloading the driving exciter or
averdriving the power amplifier,

The transformer action oFf T1 provides egual amplitude but opposite polarity drive
for the twa powar transizstor bases,. Resistors R3 end RS provide a forweard bias
potential for the transistor bases with the do path through the secondary windings
of T1. Thls bias is nacessary to minimize crass over distortion that would arlze
if the transistors were o operate "class O = without bias. Slightly more powar
l= availladle from the circuit this way 2lso, but this 2lsa results in some heating

of the transistars., Mormally the transistors will be gaitz warm when operating.
Roslstor R4 tends to stehilize the bias against wvariztion in supply woltage, resistor
tolerances, and transistor heating.

Trensformer T2 matches the output of the transistors to that of the load impedance,
o attenustes tha higher freguencies ard helps to resonate the transformer at the
lower frequencias. The overzallrasult is 2 broadband ressonse that does not Fequire
tuning over the frequencies of 5ad kHz to 1600 kHz.

Capesitars C1, and C4 bypass any stray RF signal to kesp it cut of the power supply

and other circuitry. C2 and ©3 are large value electrolvtic capacitors that are used

s "reservoira". High current peaks are drawn by the power transistors. The
starage cans help supply this current during peaks and fill g again from the power
supply between peaksz. This helps keep the =12 and + 12 welts steble for the rest of
the circuitry being fed by the power susply.

The cutput impedance of the AMA=I000 (5 nominzlly 50 ohms.
OPERATION

I¥ you have come this far yvour ANMA-BCOD is already in operation. It may oa con-—
rected directly to coax cebles of 50 ohm impedance. IF it is to be used on Tow
irmpedance transmission lines, such as the as power lines, you will need a coupling
unit. The coupling unlt is stmply a transformer like T2, Its primary winding has
2B turns of #24 varnished wire. The secondary —s - - ~- === = = - - - = ==
showld be wound with 720 wira, The nomber of I___ r
turns is caloulgted from the impedance ratio [
reguired: (assume 5 ohm ac line impedance) ':ﬂ:

1

I

.

VE50/5 = 5.15 28 turne/3.15 =8 turns @

Fuses are 2 amp types. Coupling cagps are
LU uFE, 1 RY ceramic discs. The whole unit
is enclossd in a metal box for safety. For e S s e e R e e

further datgils ses cur book "Carrier-Current™.
—5—



Al POWER AMPLIFIER, Cont'd. AMAA—-S000

The neo=modulation RF output of the AN-I100 (5 only 2 faw milliwatts, As modu—
lztion increzses the effective carrier level increases. This is what allews  wp
to 300% moduletion capabilities for the AM-100. The AMA-BO00 will of course
follow this carrier—shift (increass of carrier) during medulztion., Thes resting
carrier (mo—modulation) will also be low in power, arcund .75 to 1 watk, in=
creasing to 5 watt peaks at high moduelation levels.

Inexpensive wattmaters such az the CB units =old in many radio stores can fot
mezsure these frequencies scourately. Most of these use a directionzl coupler
rmethed of reading the output powsar. This method is sormewhat frequency depen—
dert. That is it may give an accurate reading zt the frecuency it is designed for
but will 2 much lowar reading at ethar frequarcies. [F you want to measure the
power cutput you will need a commearcial AM brozsdeast bype wattmeter er measure
the cutput with an RF voltmzter.,

To measure powsar with 20 BFE veltmeter first connect the unit to a proper load,
i this cass 50 chims resistive. fMeasure the voltage across the lead. The Cower
ls found with the fermmula:

=
£ ap
L
Exarmple; A This weuld be the normal output
0 - ) of the unit — 7 volts (rms) inte
50 SRR -l st R a 50 chm lazd for idle carrier.

For best rmodulation capability it is recormmended that the idle carrier be kept
{adjusted ford at .75 to 1 watt maximum. If vou do not need that much power it
would be best to adjust your power output to just the ameount meeded to give the
desired coverage.

There will be a grezt degl of RF current flowing sround vour unit.  Under same
conditlons this can causs hum pickup. 1f vou exparience large amounts of hurm

an the recsiving end you will reed a transformer irput to the AM-100. This
simply means that vou will have to isclate vour audio source ecuipmert frem the
AMA=100 with zn audio transformer. A& 1:1 transfermer should werk fine. IF you
need to match impedances to a 600 ohm line the vou must terminate the secondary
of the transformer with sbout 800 ochims (resistor 820 chms),

FARTS SOURCES

MOUSER ELECTRONICS AMMIDON ASSOS,

11432 WOODSIDE AVE 12033 OTSEGD ST

SAMNTEE, CA 22071 MNORTH HOLLYWOOD , S4A 81607
{619) 445-2220 (213) TE0=4425

GOCD LUCHK.
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Fig. 3 Printed Circuit Layout






