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C O N S T R U C T I O N P L A N S 

A M P O W E R A M P L I F I E R A M A - 5 0 0 0 

T h e AMA-5000 is a smal l l i near a m p l i f i e r . I t has a broadband response to 
cover f requenc ies of 540 kHz through 1600 kHz without tuning. It has a nomina l 
power ga in of 17 dB - essent ia l l y 50 t imes i ts input power . Its max imum ra ted 
power output is 5 watts. A 100 mW input w i l l g ive a 5 watt output into a 50 ohm 
l o a d . 

T h e amp l i f i e r was designed to boost power in c a r r i e r - c u r r e n t app l i ca t ions but 
may be used in other a reas as w e l l . I t can be used as a repeater or remote RF 
a m p l i f i e r . i t can be used to d r i ve s igna ls through 50 ohm coax cab le for induc t ion 
type b roadcas t ing . I t can be used in school co r i do rs and d o r m i t o r i e s , c h u r c h e s , 
c o n d o ' s , d r i v e - i n theaters , and apartment comp lexs . 

A l though the AMA-5000 is capab le of feeding an antenna s y s t e m , e i ther s i m p l e or 
comp lex , i t i s s t r i c t l y against F C C R u l e s . An even fa i r antenna and 5 wat ts c a n 
cover up to 20 m i l e s and m o r e under the r ight condi t ions. I f you use th is uni t f o r 
that purpose you must be p r e p a r e d to take fu l l respons ib i l i t y . 

T h e A M A - 5 0 0 0 may be ins ta l led in any cabinet you w i s h . I t r e q u i r e s a dual 12 vo l t 
power supply of - 12 and + 12 at .6 amps. It was designed however to f i t w i th in 
the AM-100 (100 mW) t ransmi t te r cabinet and share the common power supp ly . 

Fig. 1 Schema t i c D iag ram 

C O P Y R I G H T 1983 b y P A N A X I S P R O D U C T I O N S , Box 130, P a r a d i s e , C A 95969 
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P A R T S L I S T 

P a r t Number 
R1 
R 2 , R 3 
R 4 
R5 
C 1 , C 4 
C 2 , C 3 

Value/Description 

Q 1 , Q 2 
2-heats inks 
T 1 

T2 

P C B o a r d 
H a r d w a r e 

Hookup wire 

500 ohm t r i m m e r pot 
22 o h m 1/4 watt r es i s to r 
2.2 o h m 1 watt r es i s to r 
680 c h m s 1/4 watt r e s i s t o r 
. 1 uF, 12 vo l t d i sc capac i tor 
330 u F , 16 vo l t e lec t ro ly t i c 
.002 u F , 100 v o r bet ter d i s c 
2SC1909 or 2SC1678 or 2SC1975 
T h e r m a l l o y 6030B or equiv. 
3 windings of 14 turns each 
#24 va rn i shed w i r e (60") 
2 w ind ings of 14 turns each & 
1 winding of 28 t u r n s , al l #24 
va rn i shed w i r e (75") 
P a n a x i s A M A - 5 0 0 0 
2-each 4 -40 x 1/4" s c r e w s 
1-each 3 / 4 " 4 -40 s c r e w 
3 - e a c h 4 -40 hex n u t s 
1-each a lum inum spacer 1/2" L . 
3 -each pvc s p a c e r s 1/2" long 
6 - e a c h 4 -40 x 1/4" tap s c r e w s 
8" each of b lue and red #24 

Color C o d e / R e m a r k s 
pc mcunt 3 / 8 " square 
(Red)(Red)(Blk) 
(Red)(Red)(Gold) 
(B lu) (Gra)(Brn) 
m a y be marked 104 
R a d i a l l e a d s , 3 / 8 " d i a 
may be marked 202 

Wound on A m i d o n 
F T 5 0 A - 7 5 f e r r l t e c o r e 
Wound on A m i d o n 
F T 5 0 B - 7 5 o r two F T 5 0 A -
75 c o r e s he ld together 

RED 
BLUE 

WHITE BLACK 

F i g . 2 A s s e m b l y Draw ing F i g . 3 P r i n t e d C i r c u i t Layout 
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OUTPUT 
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A S S E M B L Y I N S T R U C T I O N S 

T r a n s f o r m e r P r e p a r a t i o n : 

T a k e three 20" lengths of #24 va rn ished wire and lay them out paral lel to each 
o ther . Pu t one end of each w i r e into the chuck of an e lec t r i c d r i l l and t ighten the 
c h u c k . Ho ld the wires at the other end whi le keeping tension on them to reduce 
any s lack In the w i r e . T h e idea now is twist the w i r e s together gent ly , not too 
t ight nor too loose - about 3 to 5 tu rns to the i n c h . Operate the e l e c t r i c d r i l l in 
shor t bu rs t s unt i l the w i r e s a re tw is ted together p rope r l y . T h e s e w i l l be u s e d in 
w i n d i n g t rans fo rmer T 1 . 

T a k e two 20'' lengths of # 24 va rn i shed w i r e and do the same thing w i th t h e m . T h e s e 
w i l l be used i n winding t r a n s f o r m e r T 2 . 

T a k e the A m i d o n F T 5 0 A - 7 5 c o r e and your twis ted three w i r e s and beg in w ind ing . 
T h r e a d the w i r e s through the cen ter hole of the co re br ing i t around and through 
the hole again, e tc . Stop when you have 14 tu rns . Y o u may have an excess of wire, 
but you w i l l on ly need a coup le of inches of ends st ick ing out . 

T a k e the A m i d o n F T 5 0 B - 7 5 c o r e , o r t w o F T 5 0 A - 7 5 c o r e s he ld together , and you r 
twisted two w i r e s and w ind t r a n s f o r m e r T 2 . Stop at 14 turns. Leave about two 
inches o f ends st ick ing cu t . 

T a k e 36" of #24 varn ished w i r e and wind i t onto T2. Go around tw ice p lac ing the 
w i r e , one turn at a t i m e , between the prev ious twisted w ind ings . S t a r t w h e r e the 
p rev ious winding beg ins , you shou ld end where the prev ious winding e n d s . A l l 
the w i r e ends should be about the same locat ion on the co re (see d raw ing e x a m p l e ) . 
Y o u should have 28 tu rns on th i s l as t w ind ing . 

Instal lat ion o f t r a n s f o r m e r s 

Y o u have 3 separate windings on each t r a n s f o r m e r . T h e s e must be iden t i f ied and 
the ends ins ta l led in the p rope r ho les in the pc boa rd . 

S c r a p e a l i t t le va rn i sh off the ends of each w i r e . Untwist the tw is ted w i r e s so they 
c a n be separated f r o m each o the r . 

Wi th the aid of an ohmmete r f ind each of the windlngs ends. 
Insta l l T1 f i r s t . Note that a w i n d i n g ' s w i r e ends come out 
on opposi te s ides of the c o r e . Insta l l the ends of one wind-
ing in ho les (a) and (d). T h e next winding in ho les (b) and 
(f) . T h e last w ind ing ' s ends go In ho les (c) and (e). At no 
t i m e does any wire c r o s s ove r to the other s ide of the c o r e ! 

Gen t l y pu l l on each w i r e to r e m o v e s l ack and to hold the Examp le o f T2 
c o r e against the b o a r d . 
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Now ins ta l l T2. A g a i n f ind the wind ings with an ohmmeter , Untwist the doub le 
w i r e s so they are f r e e of each o ther . T h e 28 tu rn winding ends go in ho les (a) 
and (d). One of the 14 turn w ind ings has i ts ends going in ho les (b) and ( f ) . T h e 
other 14 turn winding has i t s ends going to ho les (c) and (e). At no t ime do any 
w i r e ends c r o s s over to the other s ide of the co re . 

Gen t l y pul l on each w i r e to remove s lack and to hold the co re against the b o a r d . 
( R E C H E C K Y O U R S E L F T O B E S U R E E A C H W I R E I S I N T H E R I G H T H O L E ) 
M o s t of the good varn ished w i r e is designed to burn away the va rn i sh when i t is 
s o l d e r e d . T r y a p iece of your w i r e to see i f the va rn i sh w i l l bu rn away and the 
w i r e take a so lder coa t . If i t does not then you w i l l have to sc rape away the in— 
su la t ion before ycu c a n so lde r the w i re ends. So lder ends of w i r e s and cut of f 
excess w i r e . 

Congra tu la t ions ! Y o u have just comple ted the most d i f f icu l t par t o f the A M A - 5 0 0 0 
a s s e m b l y . 

Component insta l la t ion: 

T a k e your two power t r a n s i s t o r s and gent ly bend the leads as shown: 
T h e drawing is to sca le so you can lay the t rans is to r down on the page 
to get your bending p r o p e r . Fas ten the power t rans is to rs to the i r 
heats inks with 4-40 x 1/4" s c r e w s and nut as shown. Set as ide for a 
moment. 

Insta l l a l l your r e s i s t o r s and c a p a c i t o r s . R e s i s t o r s R3 and R4 are stood on end as 
shown in the assembly d raw ing . O b s e r v e the po la r i t y o f the e lec t ro l y t i c c a p a c i t o r s 
C2 and C 3 , I f these a re put in w rong they cou ld explode when power is app l i ed ! 
S o l d e r a l l ins ta l led leads and cut of f excess lead length. 

Now ins ta l l the power t r a n s i s t o r s and the i r hea ts inks . Y o u have 6 d i f ferent po in ts 
fo r each that have to go into ho les at the same t ime . T a k e i t s low ly and don ' t bend 
any l e a d s . T h e heatsink mount ing tabs may be bent over s l ight ly to ho ld the s i n k 
in p l ace . When each is secu re you may so lde r the t rans is to r l e a d s . 

Insta l l and so lder red and b lue w i r e s a t the points shown in F i g . 2 . W i r e s s h o u l d 
be about 6" l o n g . T h e y may bo tw is ted together to f o r m a s ing le unit but kept 
separate f r o m each other a t the f r e e ends . T h e s e w i l l connect to the power s u p p l y . 

S o l d e r a ba re w i r e in each of the ho les next to the t r i m m e r potent iometer (whi te 
& b lack) . Le t the w i r e s stand up an inch or so f r om the board. I f the uni t is not to 
be ins ta l led next to the A M - 1 0 0 board then go ahead and so lde r in wh i te and b lack 
w i r e s a s requ i red . 

S o l d e r a shor t length of w i r e , 2 or 3 i n c h e s , to the point ma rked "output". 



A M P O W E R A M P L I F I E R , C o n t ' d . A M A - 5 0 0 0 

- 5 -

F a s t e n 3 pvc s p a c e r s to the board with 4-40 x 1/4 tap s c r e w s . L e a v e the ho le 
marked wi th a b lack dot (assemb ly drawing) f r e e . 

U s e the assemb ly d raw ing as a template and mark the centers of the mount ing 
s c r e w ho les on the bottom of c h a s s i s pan or cab ine t . D r i l l the ho les in the cab ine t 
f o r 4 -40 s c r e w c l e a r a n c e . 

Insta l l the board in the cab ine t . F a s t e n i t in p l ace wi th 4-40 tap s c r e w s dr iven 
into the pvc s p a c e r s . T h e rema in ing support point (black dot on assemb ly d raw ing ) 
is fastened with a 4-40 s c r e w 3 / 4 " l ong , wi th an aluminum spacer and nu t . Be 
sure that the a luminum space r makes e l ec t r i ca l contact with the cab ine t . I f pa in t 
is in the way sc rape a l i t t le of i t o f f around the ho le . 

S o l d e r your r e d and blue (+ 12 vo l t s and - 12 vol ts) w i r e s to your power supply, 
Do not connect the whi te w i r e ye t . Do connect the b lack wire to e i ther the A M - 1 0 0 
or to the ground point o f your power supply i f the A M - 1 0 0 is not u s e d . 

Y o u are ready for smoke tes t ing ! 

T E S T I N G 

Shut off power i f any o f the fo l lowing o c c u r s : P o w e r supply L E D is d i m 
Y o u see o r s m e l l smoke 
Anything appears to be v e r y hot 

Sw i t ch on power momen ta r i l y and check for You can not obtain a nomina l 
the things at the r igh t . I f any happen recheck -12 and + 12 vo l ts f r o m the 
a l l your work for so lde r b r i d g e s , s h o r t s , and power supp ly , 
poss ib l y T1 and T2 w i r e s in the wrong h o l e s . 

I f a l l goes we l l you may connect the white w i r e . T h e white and b lack w i r e s o f the 
A M - 1 0 0 are s imp l y cut sho r t , the ends s t r i pped , and a re then so lde red to the two 
ba re w i r e s s t ick ing up on e i ther s ide o f the t r i m m e r pot. 

Connect the output w i r e to your coax jack cen ter te rm ina l and s o l d e r . 

M a k e a dummy load by so lde r ing w i r e s to one of the fo l low ing l amps : 

#1895 or # 1471 or # 57 (ava i lab le f r o m auto pa r t s s tores) 
or two # 46 l amps connected in s e r i e s (avai lab le f r o m radio s to res) 

Connect the dummy load to your antenna j ack . Sw i t ch on the power supp ly . I t is 
assumed that you have a w o r k i n g 100 mW t ransmi t te r feeding the A M A - 5 0 0 0 by 
way o f the whi te and b lack w i r e s . T h e lamp shou ld g low d i m . i t i t does n o t , 
adjust R1 ( t r immer pot) un t i l you get a g l o w , Modu la t ion of the t ransmi t te r shou ld 
cause the lamp to g low b r igh t l y . I f m u s i c is used for modulat ion the lamp shou ld 
g low d i m and br ight in t ime w i th the mus i c and i ts volume l e v e l . Ad jus t R1 fo r 
the des i red power l eve l but keep be low distort ion l eve l ( l is ten with your r a d i o ) . 
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T H E O R Y O F O P E R A T I O N 

T h e c i r c u i t i s a bas ic push -pu l l c l a s s B ampl i f ie r . T h e push-pu l l con f igu ra t ion 
m in im i zes second h a r m o n i c s w h i c h cou ld cause in ter ference to other r a d i o s ta-
t i ons . T h e input s ignal is fed to T1 v i a R1 and R2, R1 p rov ides a means of c o n -
t ro l l i ng power output. R2 sa feguards against over loading the d r i v ing exc i te r or 
ove rd r i v ing the power a m p l i f i e r . 

T h e t r ans fo rmer act ion of T1 p r o v i d e s equal ampli tude but oppos i te p o l a r i t y d r i v e 
fo r the two power t rans is to r b a s e s . R e s i s t o r s R3 and R5 prov ide a f o r w a r d b i a s 
potent ia l for the t rans is to r bases w i th the dc path thrcugh the secondary wind ings 
o f T1 . T h i s b ias is n e c e s s a r y to m in im ize c r o s s over d is tor t ion that w o u l d a r i s e 
i f the t rans i s to rs w e r e to opera te in " c l a s s C" - without b ias . S l i gh t l y m o r e power 
is avai lable f r o m the c i r c u i t th is way a lso , but th is a lso resu l t s in some heat ing 
o f the t r a n s i s t o r s . N o r m a l l y the t r a n s i s t o r s w i l l be quite w a r m when o p e r a t i n g . 
R e s i s t o r R4 tends to s tab i l i ze the b ias against var ia t ion in supp ly vo l t age , r e s i s t o r 
t o l e r a n c e s , and t rans is to r heat ing. 

T r e n s f o r m e r T2 matches the output of the t r ans i s to r s to that of the load i m p e d a n c e . 
C5 attenuates the h igher f r equenc ies and helps to resonate the t r a n s f o r m e r at the 
l owe r f requenc ies . T h e o v e r a l l resul t is a broadband response that does not r e q u i r e 
tuning over the f requenc ies of 540 kHz to 1600 kHz. 

C a p a c i t o r s C1, and C4 bypass any s t ray RF s igna l to keep i t out of the powe r supply 
and other c i r c u i t r y , C2 and C3 a re la rge va lue e lec t ro ly t i c capac i t o r s that a re used 
as " r e s e r v o i r s ' ' , H igh cu r ren t peaks a re d rawn by the power t r a n s i s t o r s . T h e 
s torage c a p s help supply th is c u r r e n t dur ing peaks and f i l l up again f r o m the power 
supply between peaks . T h i s he lps keep the +12 and - 12 vol ts stable fo r the r e s t of 
the c i r c u i t r y being fed by the power supp ly . 

T h e output impedance o f the AMA-5000 is nomina l ly 50 o h m s . 

O P E R A T I O N 

I f you have come th is far your AMA-5000 i s a l ready in opera t ion . I t m a y be c o n -
nected d i rec t l y to coax cab les of 50 ohm impedance. I f i t is to be used on l o w 
impedance t r a n s m i s s i o n l i n e s , such as the ac power l i n e s , you w i l l need a coup l ing 
un i t . T h e coupl ing uni t i s s i m p l y a t rans fo rmer l ike T 2 . I t s p r i m a r y w ind ing has 
28 turns of #24 varn ished w i r e . T h e secondary 
should be wound wi th #20 w i r e . T h e number of 
t u rns is ca lcu la ted f r o m the impedance ra t io 
r e q u i r e d : (assume 5 ohm ac l i n e impedance) 

\ /50/5 = 3 .15 28 t u r n s / 3 . 1 5 = 9 tu rns 

F u s e s a r e 2 amp t ypes . Coup l ing caps a re 
. 1 u F , 1 kV c e r a m i c d i s c s . T h e who le uni t 
is enc losed in a meta l box fo r sa fe t y . F o r 
fu r ther de ta i l s see our book " C a r r i e r — C u r r e n t " . 
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T h e no-modulat ion RF output o f the A M - 1 0 0 is only a few mi l l iwa t t s . As m o d u -
la t ion i nc reases the ef fect ive c a r r i e r leve l i n c r e a s e s . T h i s i s what a l l o w s up 
to 300% modulat ion capab i l i t i es fo r the A M - 1 0 0 . The AMA-5000 w i l l o f c o u r s e 
fo l low th is c a r r i e r - s h i f t ( inc rease o f c a r r i e r ) dur ing modulat ion. T h e res t i ng 
c a r r i e r (no-modulat ion) w i l l a lso be low in power , around .75 to 1 wat t , in-
c reas ing to 5 watt peaks at h igh modulat ion l e v e l s . 

Inexpensive wat tmeters such as the CB uni ts so ld in many rad io s to res can not 
m e a s u r e these f requenc ies accu ra te l y . M o s t o f these use a d i rec t iona l coup le r 
method of reading the output p o w e r . T h i s method is somewhat f requency depen-
dent . Tha t is i t may give an accu ra te reading at the f requency i t is des igned for 
but w i l l a much lower reading at other f requenc ies . If you want to m e a s u r e the 
power output you w i l l need a c o m m e r c i a l AM broadcast type wat tmeter o r m e a s u r e 
the output with an RF vo l tme te r . 

To measure power wi th an RF vo l tmeter f i r s t connect the unit to a p rope r l o a d , 
in th is case 50 ohms r e s i s t i v e . M e a s u r e the voltage a c r o s s the l o a d . T h e power 
is found with the fo rmu la : 

Examp le : 

= app rox . 1 watt 

T h i s would be the n o r m a l output 
of the unit - 7 vo l t s , ( rms) into 
a 50 ohm load for id le c a r r i e r . 

For best modulation capability it is recommended that the idle carrier be kept 
(adjusted for) at .75 to 1 watt m a x i m u m . If you do not need that much power it 
wcu ld be best to adjust your power output to just the amount needed to g ive the 
d e s i r e d coverage . 

T h e r e w i l l be a great deal o f RF cu r ren t f lowing around your uni t . Under some 
cond i t ions th is can cause hum p i c k u p . I f you exper ience la rge amounts o f h u m 
on the rece iv ing end you w i l l need a t rans fo rmer input to the A M - 1 0 0 . T h i s 
s i m p l y means that you w i l l have to i so la te your audio source equipment f r o m the 
A M - 1 0 0 with an audio t r a n s f o r m e r . A 1:1 t rans fo rmer should w o r k f i ne . I f you 
need to match impedances to a 600 ohm line the you must terminate the secondary 
of the t r ans fo rmer wi th about 600 o h m s ( res i s to r 620 ohms). 

P A R T S S O U R C E S 

M O U S E R E L E C T R O N I C S 
11423 W O O D S I D E A V E 
S A N T E E , C A 92071 
(619) 449-2229 

A M I D O N A S S O C . 
12033 O T S E G O S T 
N O R T H H O L L Y W O O D , C A 91607 
(213) 760-4439 

G O O D L U C K . 
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