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S ECTIO N I 

General I nformation 

1.1 General Description 

M i lcom RF Power Amp l ifiers are designed to be used with communications 
equ i pment operat ing in  the HF Band of 2 to 30 MHz.  The VHF band of  30 to 300 
MHz and the U H F  band of 300 to 3000 MHz.  Models  are ava i lab le  for FM, AM 
and S S B  operat ion.  

Operation with a transceiver is  s i m p l ified through the use of an internal RF 
actuated ampl ifier  bypass circu it .  D uring receive th i s  c i rcu it  routes the s ignal  
around the R F  power ampl ifier.  During transmit  th i s  circu it automatica l l y  
switches t h e  RF power ampl ifier  i n  l i ne.  RF power ampl ifiers for repeater 
operation have no need of , and therefore are not suppl ied with th is bypass 
c ircu it .  

Amp l ifiers i ntended for AM and SSB appl i cations include an RF actuated bias 
ci rcu it .  Th i s  c ircui t  automatica l l y  app l i es b ias only dur ing the power amp l if ier  
transmit  periods. A leve l ing ci rcu it i s  a lso avai lable  to  mainta in  transmit periods.  
A leve l ing c i rcuit i s  also avai lab le to mainta i n  power output over wide variat ions 
of frequency and input power. 

The ampl if i e rs manufactured by M i l com are proven designs uti l iz ing a 
com b ination of advanced technologies such as ferrite transformers, m i crostrip 
m atch ing and quadrature combi ners to provide broad band performance and 
h i g h  re l iabi l i ty. 

1.2 TYPICAL BLOCK DIAGRAMS 

F igures 1 . 1  through 1 .4 show typica l  b l ock d iagrams of M i l com desig ned 
ampl ifiers. These diagrams are presented as an aid to understanding M i l com's 
des ign approach, and not necessari ly  to assi st i n  troub le shoot ing ampl if ier  
m alfunct ions.  
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2. 1 General 

SECTION I I  

Installation 

B efore sh ip ment, a l l  power amp l ifiers undergo four leve ls  of  test and inspect ion: 

1 .  Ind iv idual  modu le  test ing 
2 .  Comp l ete power amp l ifier  assembly  test ing 
3. M i n i mu m  1 2-hour burn-in test ing 
4 .  F i na l  test and a l ignment 

The a mp l ifier  is  then packed i n  a special sh ipping carton a long with the fo l lowin g  
accessories: 

1 . D C  Power cable 
2 .  Test  Data sheet 

2.2 Init ial Inspection 

If damage to the sh ipp i ng carton is  evident,  report the extent of damage to the 
carrier's  agent. Save a l l  pack i ng materia ls  unt i l  the ampl ifier  i s  inspected 
mechanica l l y  and e lectrica l l y. 

2.3 Relay Rack Mounti ng 

The amplifier is shipped ready to mount on a standard EIA 19" relay rack or 
equ ivalent enclosed cab inet. There must be enough space around the mounted 
a mp l ifier  to perm it  free flow of cool ing a i r. 

6 
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2.4 RF Connections 

The RF inpuUoutput connectors are type N female located in  the back of the 
ampl ifier. See figure 2 . 1 ,  Ampl ifier  Rear View, and F i g ure 2.2 ,  Ampl ifier  Front 
View. 

Confirm that the exciter power output level is  compat ib le  with the amp l ifier  power 
input requirements. Do not exceed the maximum drive l evel indicated i n  the 
amp l ifier  specifi cat ions.  Page 8 shows the power input range for the d ifferent 
power ampl ifier  models .  

Connect the exciter output cab le  to the Type N input connector on the power 
amp l ifier. Connect the output of the power amp l ifier  to the antenna or combiner  
i nput.  

2.5 DC Power Conn ections 

Figure 2 . 3  through 2.5 show DC power i nterconnections and DC power 
d istri butions.  If the ampl ifier  is  suppl ied with a M i l co m  recommended power 
sup p ly ,  the requ i red D C  and AC connecting cab l es are incl uded with the power 
supply .  

2.6 Return for Service Procedures 

A Return Material Authorization ( RMA) number must be obtained prior to 
retur n ing equipment to the Factory for service .  P l ease contact our serv ice 
department to obtain this number. Phone number (7 14) 554-1710 Ext. 20 . 
Fai l ure to obta in  th is  RMA number wi l l  result  in  cons iderable delays in  receiv ing 
rep a i r  serv i ce .  

2. 7 Repacki ng for Shipment 

To i nsure safe sh i pment of the amp l ifier, i t  i s  reco m mended that the package 
designed for the amp l if ier be used . The orig ina l  packaging materia l  is  reusable .  
If i t's  not  ava i l able,  contact M i l com's Customer Serv ice Department for  pack ing 
materia l s  and i nformation.  

7 
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S ECTI O N  Ill 

P RINCIPAL O F  O PERATIO N  

3.1 Overal l  Tec h nical Description 

Th is  ampl ifier is  intended for trunk i ng and conventional repeater app l ications 
requ i ring high duty cycles. I t  con s ists of three stages of ampl ificat ion fo l l owed 
by a 7 pole low pass fi lter and associated control circu itry. RF power from the 
f ina l  ampl ifier stages is  combined through the 2 way combiner.  F igure 3.0 
shows a Functional B lock d iagram of the 1 50 Watt ampl ifier half  Model P 1 5-
1 5 L  1 .  F igure 3 . 1 shows a s impl ified b lock diagram of the a m p l ifier Model No. 
P25-2 L 1 -C 8. 

The pre-driyer RF module is  a M H W  820 Hybrid power ampl if ier provid ing 
approxi mate ly  20 d B  of power ga in .  Th is  stage suppl ies 15 Watts of input power 
to the driver ampl ifier. The driver stage provides 35 to 40 Watts to the 2 Way 
power spl itter and this power is d iv i ded equa l ly  between the 2 fi nal ampl ifier  
stages. Each final ampl ifier stage provides 1 50 Watts to the 2 Way quadrature 
combiner resu lt ing i n  250 Watts of RF output power. R ig id  l i ne coax cable and 
double sh ie lded Teflon cab le  are used for al l  h igh power RF i nterconnections.  

The D C  d istri but ion board terminates and fuses the inco m i ng DC voltage .  
Reverse-polarity protects and d i stri butes th is vo ltage to  the modular sub­
assembl ies .  

More deta i led information on the modules i n  th is ampl ifier can be found in  their 
ind iv idual  techn ica l descriptions.  
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) 3.2 900 M Hz, 2 WAY POWER S P LITTER & COM B I N E R  

T h e  power sp l i tter and power combiner are des igned uti l iz ing hybrid WI R E L I N E. 
Th i s  method offers the advantage of greater iso lat ion between power ampl ifier  
mod u les,  the source and the load . Th is combiner is  un ique i n  that approximate l y  
3 d B  o f  the power reflected from the output load is  absorbed i n  t h e  port 
term ination res istors , R 1  and R2 . This feature makes the ampl ifier  
uncondit iona l ly  stable under  a l most a l l  mismatch condit ions and v i rtua l ly  immune 
to  damage due to  mismatches on the output. F igure 3 .2  shows a schemat ic 
d iagram of the 2-Way Power Spl itter & Combiner .  

The input power sp l i tter, A8 , consists of T1 . T1  d ivides the i nput power, 35 to 40 
Watts , equa l l y  between A 1 and A2. The ampl ifier  modules,  A 1 through A2 
therefore receive about 1 5  Watts each at the i r  input termina l .  A 1 80 degrees 
phase sh ift occurs between a l ternate modules.  A 1 i s  1 80 degrees out of phase 
with A2. 

The output power com b i ner, A9, consists of T 1 . Each ampl ifier modu le ,  A 1 
through A2 ,  p roduces 45 to 50 Watts . The power output of A 1  and A2 i s  
com b i ned by T 4 resu l t ing i n  9 0  Watts of power output.  The combiner a lso sh ifts 
the phase of the ampl ified s ignals  such that 0 degr ees phase difference resu l ts 
at the output of the power combi ner. 
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) 3.3 900 M Hz, 4 WAY POWER SPLITTER & C O M B I N E R  

The power sp l itter and power combiner are quadrature designs uti l iz ing hybrid 
WI R E L I N E .  Th is  method offers the advantage of greater iso lat ion between 
power ampl ifier  modules,  the source and the load . Th is  com b i ner is  u n ique in 
that approxi mate ly  3 dB of the power reflected from the output load is  absorbed 
in the port termi nation resistors , R1 , R2 , R3, R4 , R5 and R6. th is  feature makes 
the ampl ifier  uncondit iona l ly stable under a lmost a l l  m ismatch condit ions and 
virtua l ly i m m une to damage due to m ismatches on the output. F igure 3 . 3  shows 
a schematic d iagram of the 4-Way Power Spl i tter & Combi ner. 

The i n put power sp l i tter, AB consists of T1 , T2 , and T3. T1  d ivides the i n put 
power,  48 to 54 Watts , equa l ly between T2 and T3. T2 and T3 again d ivide the 
power equa l ly between A 1 ,  A2, and A4. The amp l ifier modu les ,  A 1 through A4 
therefore receive about 1 2  Watts each at their i nput ter m i na l . A 90 degrees 
phase sh ift occurs between a l ternate modules.  A 1 is  90 degrees out of phase 
with A2 and A3 is  90 degrees out of phase with A4. The modu le  pair A1  and A2 
i s  90 degrees out of phase with the module pair A3 and A4. 

The output power combiner, A9 consists of T 4 ,  T5 and T6. Each amp l ifier  
modu le ,  A 1 through A4, produces 40 to 45 Watts. The power output of A 1 and 
A2 i s  com b i ned by T6 and the power output of A3 and A4 i s  combined by T5 . 
The p ower combined by T5 and T6 i s  then combi ned by T 4 result ing i n  1 50 to 
1 70 Watts of output power. The combiner a lso shifts the phase of the amp l ifier  
s igna l s  such that 0 degrees of phase d ifference results at  the outp ut of the 
power com b iner. 
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) 3.4 DC DISTRI B U TION BOARD 

The DC d istribut ion board serves severa l  f unctions. I t  provides a termination 
point for the inco m i ng high current DC voltage, a convenient mount ing for the 
DC power l i ne fuses, a mounting for the reverse protection d iodes and a 
d istr ibution point  for D C  power to the modu lar sub-assemb l i es.  

The compartment where the distri bution board is  mounted receives high current 
DC voltage fro m  J 1 0 1 through four RF I feed thru f i l ters FL 1 through F L4 .  Th is 
vo ltage is  term i nated at term inal  board TB 1 .  F igure 3 . 4  shows a schematic 
d iagram of the DC d istr ibution board . 

D iodes C R 1  through C R4 protect the ampl ifier from damage due to reverse 
polar ity and i nterna l  shorts. Each D . C .  d istr i bution board has seven 1 5  ampere 
fuses i nsta l led .  These fuses are not i ntended to protect the RF power 
transistors from damage due to m i smatch or over dr ive. 

The eye let term i na ls  on TB2 are used to d istri bute the DC power to the ampl ifier 
and control modules .  
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3.5 45 WATT 900 M Hz CO M M O N  BASE AMPLIFIER 

Th i s  modu le  i s  common to a l l  1 4V 900 MHz RF power ampl ifiers. I t  i s  used as a 
driver ,and final  ampl ifier. The only d ifference between the driver modu le  and the 
fina l  ampl ifier  modules is  a variab le capacitor, C2,  used i n  the driver modu le  for 
m i n i m iz ing the input VSWR when the input power i s  greater than 5 Watts, and a 
1 OOOpF ch ip  capacitor on the T 4 trace. Th is  capacitor i s  located bel ow the 56pF 
ch i p  capacitor a lso on the T4 trace. F igure 3 . 5  shows a schematic d iagram of 
the 45 Watt , 900 MHz Common Base Ampl ifier. 

DC voltage is  fed to the col lector through tuning stub T 4. The exact length of 
th is  tun ing  stub is adjusted by chang ing the locat ion of C 1 4 . L3 and L4 along 
with C 1 2 , C 7 , C 8, C 1 3 and C 1 0 decouple the DC supply l i ne from the Col lector 
match ing ci rcu itry. C 1 1 is  a DC b locking capacitor. 

The col lector l oad i mpedance is  matched to 50 ohms through metal clad mica 
capacitor CS,  porce la in  ch i p  capacitor C6, a i r  variable capacitor C9,  M i crostrip 
transmission l i nes are printed on Teflon G lass ci rcu it board . 

The emitter i s  matched to 50 ohms through metal clad m i ca capacitors C3 and 
C4,  air variable capacitor C2,  m icrostrip transmiss ion l i ne transformer T 1  and 
microstri p stub T2 . The DC return path to the emitter is  through T1 and T2 . 

The c ircu it board ut i l izes plated through holes for g round return and low 
i nductance base contacts. Ground connections to the combiner and sp l itter are 
made through mechanica l  contact with the a luminum spacer p lates. Th i s  
method h a s  proven t o  b e  h igh ly re l iable whi le  a t  the same t ime s impl ify ing 
manufacturing and fie ld  rep lacement. DC contact i s  made through two p ins on 
J 1 . 

Because component p lacement is  crit ica l  at these frequencies,  ampl ifier  
modules are manufactured on an assembly fixture to assure correct component 
p lacement and un iformity. Therefore, fie ld repai r  of these ampl ifier  modules i s  
not recommended. � - -� 

-

�� I 
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3.6 1 5  WATT, 1 6  d B  GAIN HYBRID POWER AM P LIFIER 

This  ampl ifier  module ut i l izes a 1 5  Watt hybrid power ampl ifier modul e  
manufactured b y  Motorola Semiconductor. The modu le  i s  mounted d i rectly to 
the heat s i n k  with its leads soldered to a ci rcu it  board where DC supply voltag e  
a n d  R F  i nput and output connect ions are made.  F igure 3 . 6  shows a schemat ic  
d i agram of  the Hybrid Power Amp l ifier. 

DC supply l i ne isolat ion is  ach ieved through L 1 ,  L2 , L3,  C 1 , C2, C3, C4, C5, C6, 
C7, CB, C9, C 1 0 and C 1 1 .  

RF i n put and output con nect ions are made to microstri p  transmission l ines 
connected at terminals  1 and 5.  

1 4  Volts i s  suppl ied to the fina l  ampl ifier  stage through hybrid ampl ifier p i n  
n umber 4 .  This voltage enters t h e  ci rcu i t  board a t  J 1  p i n  2 .  

A variab le voltage is  supp l i ed t o  t h e  pre-ampl if!er a n d  dr iver ampl ifier stages o n  
t h e  hybrid ampl ifier  p in number 3 .  Th i s  vo ltage i s  varied i n  order t o  adjust 
ampl ifier power output. 
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3.7 7 POLE LOW PASS FILTER 

Th i s  seven pole low pass fi lter is  a C hebychev 0 . 1 d B  r ipple desig n .  I t  
attenuates al l  harmonics by a mi n imum of 35 dB.  F igure 3 .  7 shows a schematic 
d iagram of the fi l ter. 

The inductors,  L 1 ,  L2 and L3, are 0. 020 brass stampings for m i n imum l oss and 
h igh repeatab i l ity. 

Capacitors ,  C 1 , C2, C3 and C4 are printed on Teflon g lass circu it board.  

Even though th is  fi lter only has 0 . 1 to 0 .2  d B  of  l oss i t  is  attached d i rect ly  to the 
main heat s ink to avoid heat bui ld up.  
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S ECTION IV 

MAI NTENANCE 

4. 1 AMPLIFIER SERVICE PROC EDU RES 

S i nce the fie l d  adjustments are m i n i m a l ,  if requi red at a l l ,  the primary service 
funct ion is that of verifying the proper operation of the ampl ifier and 
troubleshoot ing fa i l u res to the modu le  l evel .  Refer to figures 4 . 1 and 4.2 for a l l  
adjustment locations.  

If it  is  necessary to verify the proper operation of the ampl ifier, the test setup 
i l lustrated in  figure 4 .3  is  recommended. Care should be taken to make the RF 
output and i nput cables as short as poss ib le .  In  the 450 and 5 1 2 MHz and 806 
to 890 MHz frequency ranges the power output connect ion to the Watt meter 
should be no l onger than 1 2  inches,  and RG 2 1 4  or equivalent coaxial  cab l e  
should be used. The power output specifications are based on power ava i lab le 
at the power output connector and long o r  high-loss cables before the Watt 
meter may resu l t  in d isagreement with the publ ished specifications.  

The transmitter/exciter the ampl ifier  wi l l  be u sed with may, be substituted for the 
sweep osci l l ator and broad band power ampl ifier. Add it iona l ly ,  a spectrum 
analyzer is  not an absolute necessity, however, the test set-up i n  figure 4 . 3  i s  
the same a s  that used b y  the factory a n d  dupl ication of i t  wi l l  assure accurate 
measurements. 

A wel l  regu lated DC power supply or battery shou ld  be used as a source for the 
operat ing voltage. Power Amp l ifiers requ i re a considerable amount of current 
and therefore the power supply used m ust be wel l  regu lated and free of voltage 
transients or  damage to the ampl ifier  m ay occur during on/off cycles.  A battery 
e l i m i nator or charger shou l d  not be used as a DC power supply s ince these units 
can surge up to 20 volts under no load condit ions and damage the RF power 
transistors . 

3 1  
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4.2 AM P LIFIER ADJ USTM ENT INSTRUCTION S  

Appl icab l e  t o  t h e  models  l i sted below: 

MODEL 

P25-02L 1 -C 1 
P25-05L 1 -C 1 
P25- 2L 1 -C 1  
P25- 1 5L 1 -C 1  

FREQUENCY 

930-940 MHz 
930-940 MHz 
930-940 MHz 
930-940 MHz 

Equi pment Requ i red : See Test Set-up 

STEP 

1 .  

2 .  

3 .  

4 .  
5 .  

6 .  

7 .  

ADJ USTMENT 

C2 on A1 

PROC EDURE 

Adj ust C2 for m i n i m u m  
reflected power a t  J 1 03 

POWER I NPUT voe 

50 mW 
250 mW 
2.0  w 
1 5  w 

NOTES 

1 4  
1 4  
1 4  
1 4  

P25-02L 1 -C 1  and 
P25-05L 1 -C 1  and 
P25- 2 L  1 -C 1  only 

P25-02L 1 -C 1  and 
P25-05L 1 -C 1 and 
P25- 2L1 -C 1 only 

P25- 1 5L1 -C 1 only 

P25-02L 1 -C 1 and 
P25-05 L  1 -C 1  and 
P25--2L 1 -C 1 and 
P25- 1 5 L  1 -C 1  

P25-02L 1 -C 1  and 
P25-05L 1 -C 1  and 
P25- 2 L  1 -C 1  only 

P25-02L 1 -C 1 and 
P25-05L 1 -C 1  and 
P25- 2L 1 -C 1  only 
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NO Rr POWE R 

O U T P U T  

L OW R r  P O W E R  
O U T P U T  

w 
°' 

� .._, - L 

d e f e c t i ve e xc i t er 

d e f e c t i v e  R f"" i n t e r c o n n e c t  c ab l e s 

d e f e c t i ve RF" o u t P u t  c a b l e  

d e f e c t i v e  o u t p u t  c o n n e c t o r  

n o  i np u t  dr i ve p ow e r  

or no RF o u t. p u t c o n ne c 1. 1 o n  

q u i c k  v i s u a l  

i n s p e c l l on 

N O T E  

c h e c k  

I Rr d r i ve 

2 Rr o ut put 
c o nn e c t 1 on 

a q u t c k  v i s u a l  i n s p e c t i on s ho u l d  

be p e r f or m e d  J n  o r de r  t o  d e t e c \  

a n y  o b v i o u s  de f e c t s s u c h  as o p e n  

c o n n e c t or s .  p o o r  s o l d e r  c o n n e c t ­

t t o n s  l o o s e  u 1 r- e s  o r  b u r n t  PC b o a r d s  

� 

De f e c t i v e pouer s u p p h J  

shor t o r  o p e n  1 n  D C  

supp l y  l i ne or c o n n e c t o r  

I no v o l t a g e  I 

c:hec:k f o r  ""- � 
v o l t age on DC 

O K  

d t s t  b d  

A l 2 / �-
13 8 U D C  < n  

a l l  f u s e s  

ON AMPL I F I E RS E O U l P P E D  

'-' '-' -.../ 

o p e n  f u s e  o n  

DC d 1 s t n b u t 1 o n  b o a r d  

de f ec t i ve DC c o n n e c t or 

on modu l e 

L 

open s o l d e r  c o n ne c t i on 

on DC 0 1 s t r i bu t 1 on n o a r d  

v o h . a ge m 1 s s 1 nq o n  

o n e  o r  m o r e  m o d u l e s  

I � L 

c h e c k  f or> CPOINT A :  
c o r r e c t  DC . � 

v o l t ag e  >-�������������• 
on e ac h  GO T O  

mod u l e  POINT B 

MODULE T YP DC UOL T 

A l  1 3  5 VDC 
A2 1 3  5 VDC 
A3 1 3  5 VDC 
A'! 13 5 U D C  

AS 13 5 UDC 

A6 

P I N  l 13 5 UDC 

PIN 3 1 1  5 U D C  

A l 3  1 3  5 U D C  

qu i c k  v i s u a l  � 
A D J U S T  A L L  

PHASE M A T C H I N G  

CAPAC I T ORS r oR 

MAX IMUM P O W E R  

I POWE R O U T P U T  S T I L L  L O W  I WI TH A PRE - D R l U ( R  1 1 POWER O U T PUT S T  I L L  L O W  I 
T R Y  AD JUS T I N G R ! O 

1 ns p e c t i o n  O N  P O W E R  C O N T R O L  MODULE 
O U T P U T  

A 1 1  

CE] 
RETURN TO S E R U I C E  

F i g .  4 . 4 - 1  
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rRQM PO INT A 

<POINT B >  

lt'I t h e  f ol l o u 1 n i;  >lePs 
CheClt l h fl  DC c u r r e n t  t o  

-

e ac ri  in o o u l e  b'-1 r e<11 o v 1 n <;1  l1'1€> t-----�-----+< 
DC c o nn t- c t or and 1 n s e r t 1 n q  

.a D C  Amlft E' \ t'' 1 n  SE'T'" J E' S  

S e e  DC C u r' r e n t  cnan 

w 
-.) 

PROCEED AS F" O L L OIJS 

HOWE VER 

B..,,P ci s s  t ne s a • p  1 <  
t he amp ! i l t e r- CIOf'S  

n o t  c o n t a i n  

t ne 1 n o 1 c .a t ea s t aqe  

DErEC T I VE 

P RE AMP MODUL E  

0 V D C  

c h eo c k  DC Vo i l aq t>  

a t  TP J O I  

UOL T AGE O T  TP  J 
15 0 3 T O  0 5 VDC 

� 

DEF EE T I VE 

PRE AMP MODUL E 

DC c unent  1s 
l e s >  t h an 'i O  
qreater  t nan 2 0 0  ma 

Ch"C� 

p r t> - cimpl i  fl"' 

D C  curn?nt  

DC CURRENT 1 5  
'i O  T O  6 0  MA 

� 

DE• E C T I V E  

P R E  DRJUER MODULE 

: 

EJ 

DEFEC1 JVE 

PRE DRIVER MODULE 

I NO IMPROVE M E N T  I 

A D JUST R l O  

ON POLJE R CON T R OL 

MODULE 

c n e c k  

JF DC C URRENT I S  

>2 A M P S  A T  P I N  3 

< J  AMP A T PJN 3 
" AMPS AT PIN 2 <2 AMPS Al PIN 2 

pre-drtvt"r 
moou l e  

D C  c ur r ent  

I f  DC C U R R E N T  15 
2 ro '1 CIMPS A T  P I N  2 
I T O 2 AMPS AT P I N  3 

CHECK 

UOL TAGE Al 
TP 20 1 

I c 3 T O 0 5 VDC I 
� 

F"" i g .  4 4 - 2  

__, '-' 

CHECK 

DRIVER 

C URRENT 

D E rE C T I VE 

DRIVER MODULE 

tr C URRENT 1 5 

5 TO 7 AMPS 

� 

'-

CP01NT C )  

. 
GO TO POINT 
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A L T E R NA T E  

SHOR T - C U T  

T E S T  M E T HOD 

"' 

"' 

L 

C HE CK 

'-' '-

THE DC UOL T A G E  CAN 

BE REMOVED F ROM T W O  OR MORE 
MODULES BErDRE A RE DUC T I ON 

or R r  POWER O U T P U T  OCCCURES 

REMOUE 

DC POWE R PLUGS 

rROM P A MODUL E S  

O N E  AT A T IME 

DEF E C T I UE 

POWER SPL I T T E R  

DEFEC T I VE 

P A MODULE 

REMOUAL or DC POWER 

rROM ALL MO DULE S EXCEPT ONE 

CAUSES POWE R  OUTPUT REDUC T I ON 

DC CURRENT IS 

< J  AMPS OR >7 AMPS 

MORE T HAN ON[ MODULE I S  D E r E C T I UE 

POS S I B L E  DEr E C T I U E  SPL I T T E R  

OR COMBJN[ R .  SEE SPL I T TE R ,  

CO MBJ NE R TEST PROC[ [ DURES 

T HE MODULE THAT DOE S NOT 
CAUSE A Rr POWER OUTPUT 

REDUCTION I S  THE D E F E C T I U E  MODUL E 

P O S S I B L E  DEFECTIVE SPU T T E R 

OR COMBINER . SEE SPL I T T E R ,  

COMBINER T E S T  PROCEE DURES 

DC C UR RE NT 
AT EACH r !NAL 

P A  MODULE 

ON AL T E RNAT E MODUL ES 

OR A SINGLE MODUL E D E r E C T fUE C O M B I N E R  
SEE SPU T TER,,COMBINER 

T E ST PROCEEDURES 

DC CURR ENT IS 

B E  T W E E N  Y AND 6 A M P S  

CHECK 

L O W  PASS 

r J L  T E R  

>--------l� JF DEff E C T !UE 

REPLAC E  

F I L T E R  

CHECKS OK 

F'" i g .  L\ . 4 - 3  D E r E C T I U (  
C A B L [  O R  

CONNE C T OR 

CABLE AND 

CONNECTOR 

AR[ NOT 

SHO R T E D  

OR OPEN 

�-----., R E P.A I R  O R  R E P L A C E  

.._ 

GO BACK TO THE START 

YOU HAUE MISSED SOMET H I �  

F'UNC T ! ONALL Y RF TE ST [A 

MODULE INDIUIDUALL Y 



-----, -

) 
- ) -

) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 
) 
) 

) 
) 
) 

) 
) 
) 
) 
) 

_J 
) 

) 
) 
) 
) 
) 
) 
) 
) 



--) 
) 

_) 

) 
) 

) 
) 

) 
) 

) 
) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 

SECTION V 

Replacement Parts List 

5 . 1  Introduction 

Th i s  sect ion contains the ampl ifier parts l ists in  add it ion to i nformation necessary 
for order ing spare parts and replacement parts. 

5.2 Correspondence and Orderi ng of Spare Parts 

When orderin g  spare and replacement parts the user should fo l l ow the log ist ics 
procedures establ ished by h is  organizat ion.  Where act iv it ies are authorized to 
order d i rect ly  from Mi lcom, parts and add it ional serv ice i nformation can be 
obta ined from: 

M i l com I nternationa l ,  Inc. 
1 0891 Capital Ave. 
Garden Grove, Cal if. 
92643-4953 

Tel ephone: (7 1 4) 554-1 7 1 0 
Fax: (7 1 4) 554-3090 

When requesting i nformation, or ordering spare rep lacement parts from M i l com,  
the fol l owing i nformation should  be suppl ied:  

A Name, Model  No.  and seria l  number of the ampl ifier  

B .  Part number and/or stock number 

5.3 Parts Suppl i ed (BOM's) 

Table  5 . 0  l i sts the major components for the fol l owing ampl ifier  models :  

P25-02 L 1 -C 1  
P25-05L 1 -C 1 
P25- 2 L  1 -C 1  
P25-1 5L 1 -C 1  

3 9  



) 
- _) -

) 
) 
) 
) 
) 
) 

) 
) 
) 
) 

) 
) 
) 

) 
) 

) 
) 
) 
) 
) 



- ) 

Refer to figures 5.3-1 through 5.3-9 for parts l ocation.  

TAB L E  5.3-0 

Major Amplifi er  Components 

B O M  N O .  R E F .  DESC.  PART N O .  D E S C R I PT I O N  

5 . 3- 1  A6 540-07 1 1 5  Watt O utput, 20 dB G a i n  
Hybrid Power Ampl ifier 

5 . 3-2 A1 -A5 540-06 1 45 watt, 900 M Hz 1 4  voe 
Common Base Ampl ifier 

5. 3-3 540- 1 55 900 MHz 2-Way Power 
Spl itter 

5 . 3-4 540-1 55 900 M Hz 2-Way Power 
Combiner 

5. 3-5 540-059 900 M Hz 4-Way Power 
Spl itter 

5 . 3-6 540-087 C 900 M H z  4-Way Power 
Combiner 

5 . 3-7 A1 0 540-066 7 Pole Low Pass F i l ter, 960 
MHz C ut Off 

5 . 3-8 A1 2 540-083A DC D i stri but ion Board 
540-1 62 Power Meter Control Board 
540-1 74 Output P ower Contro l  Board 

) 

) 

_) 

40 
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PART N O .  

240-07 1 
1 95-003 
1 59-009 
1 6 1 -006 
1 60-003 
1 64-007 
1 57-003 
1 7 1 -0 1 0 
1 3 1 -51 4 

PART N O .  

240-07 1 
1 95-003 
1 6 1 -006 
1 60-003 
1 64-007 
1 57-003 
1 7 1 -0 1 0 
1 3 1 -5 1 4 

BOM 5.3-1  

1 5  Watt Output, 20 d B  Gain Hybrid Power Ampl ifi e r  

Part N o .  540-071 

2-Watt Drive 

D E S C R I PTION 

P . C .  Board 
Hybrid Ampl ifier, MHW 820 Series 
Attenuator, 1 0  dB, 2 Watt 'il1 
Capacitor, Ceram ic Ch ip  1 OOOpF 
Capacitor, Mult i layer 63 V,  0 . 1 uF 
Capacitor, Electrolytic 50 V, 2 .2uF 
Resistor, Ch ip  1 /8 Watt, 1 O Ohms 
C o i l ,  7 .5  Turns,  9/64 ID ,  20 AWG 
Connector, Molex 3 P i n  Header 

200 mW Drive 
D E S C R I PTION 

P . C .  Board 
Mybrid Ampl ifier ,  MHW 820 Series 
Capacitor, Ceramic Chip, 1 OOOpF 
Capacitor, Mult i layer 63 V, 0 . 1 u F  
Capacitor, E lectrolyt ic 5 0  V ,  2 . 2  u F  
Resistor, Ch ip  1 / 8  Watt, 1 0  Ohms 
Coi l ,  7 .5 Turns,  9/64 ID ,  20 AWG 
Connector, Molex 3 P i n  Header 

Q UANTITY 

1 
1 
1 
4 
3 
3 
2 
3 
1 

Q UANTITY 

1 
1 
4 
3 
3 
2 
3 
1 

N OTE:  Refer to F igure 5-1 for l ocation of parts. 
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A M P L I F I E R  M O D U L E  

EB 

ED 
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ED 
R F  I N P U T  � I  1 51 1 1 \I R F  O U T P U T  

cs  r1Ji C 7 I ITJ I  
C Y  C=:J €9 0 

C J  l C9  
CB ?:CJ � -9 --2 L2 :;:::::: L 3  :;:::::: 

l l _.9  � � 
ED ?  /I 

D C lO 

- EB 
-· - J 1 D C  P O W E R  

F i g .  5 . 3 - 1  

P R I N T E D  C I R C U I T  B O A R D  L A Y O U T  9 0 2 - 1 0 9  
C O M P O N E N T  L O C A T I O N A N D  F O I L  P A T T E R N S  

ttrz, Ml  LC OM 
M 1 l c o m  1 089  J C A P I T A L  A U E  

SCHEMA T I C  D I AGRAM 

- _/ -·"" -

I N T E R N A T I O N A L  
G A R D E N  GROVE , C A  926YO  

2 0  \J A T T  2 0  d B  G A I N  H Y B R I D  P D \J E R  A M P L I F I E R  M O D U L E 
M O D U L E  A S S E M B L Y N O :  5 4 0 - 0 7 1  DESC R I P T I ON 20 W 20 dB GA I N  H Y B R I D  POWER AMPL J r l E R  MODUL E 

"'" 
N 

U S E D  ON 

M O D U L E  ASSEMBLY NO 

C I RCUI T DESCRI P T I ON NO 
DRAWN B Y  L l N H  L E 

P C B  PN 5 Y O - O ? l 

T D S  9 5 0 - 1 3 3  

D A T E  O l - l l -9 3  

REV B 

I R E U  A 
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BOM 5.3-2 

45 Watt, 900 M Hz, 1 4  VDC Common Base Ampl ifier 
Part No. 540-06 1 

PART N O .  D E S C R I PTION Q UANTITY 

1 62-008 Capacitor, M in i  Meta l C l ad 1 00pF 1 
1 62-009 Capacitor ,  M in i  Meta l C lad 1 50pF 1 
1 62-003 Capacitor, M in i  Metal C lad 1 0pF 2 
1 62-0 1 2 Capacitor, M in i  Meta l C lad 1 2pF 2 
1 42-00 1 Capacitor , Var iable ,  1 . 5-5pF 1 
1 60-003 Capacitor , Multi layer C S F ,  0 . 1 u F 2 
1 64-007 C apacitor, E lectrolyt ic, 50V, 2 . 2uF 1 
1 60-00 1 Capacitor, Ceramic, 500V, . 0 0 1  uF 1 
1 6 1 -005 Capacitor, Porcela in  Ch ip ,  56pF 1 
1 6 1 -006 Capacitor, Ceramic Ch ip ,  1 OOOpF 1 
1 7 1 -0 1 0 Co i l ,  20AWG 7.5 Turns 9/64 I D  1 
1 3 1 -5 1 4  Connector , Molex 3 P i n  S G L  H eader 1 
240-06 1 P C B ,  800MHz, 1 
2 03-002 Transi stor, Power S D 1 4 1 4 ,  1 2  Volt 1 
1 00-463 H eat S i nk, KO L Wings 2 

N OTE: Refer to figure  5-3 for location of parts 
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PART N O .  

240-1 55 
1 95-2 1 1 

B O M  5.3-3 

900 M Hz, 2-Way Power Spl itter 
Part No. 540-1 55 

D ESCRIPTI O N  

P . C .  Board 
Sage,  B H CT I  2 . 0" S-S, Cut 2 . 5" 

QUANTITY 

1 
1 

4 5  
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PART NO. 

240-1 55 
1 95-2 1 1 

BOM 5.3-4 

900 M Hz, 2-Way Power Combiner 
Part No.  240-1 55 

DESCRIPTION 

P.C .  Board 
Sage, B H CTI  2 . 0" S-S,  Cut 2 . 5" 

QUANTITY 

1 
1 
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PART N O .  

240-059 
1 95-2 1 1 
1 80-1 1 6  
1 70-008 
1 6 1 -006 
1 60-004 

BOM 5. 3-5 

900 M Hz, 4 Way Power Spl itter 
Part No. 540-059 

D E S C R I PTION 

P . C .  Board 
Sage, BHCTI 2 . 0" S-S ,  C ut 2 . 5" 
D iode, Rec. 08T-M B D70 1 
Ferrite, Ind . 542-FB73-226 
Capacitor, Chip Ceramic,  1 OOOpF 
Capacitor, Mult i layer C S F  

N OT E :  Refer t o  F igure for l ocation of parts. 

Q UANTITY 

1 
3 
1 
1 
1 
1 
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PART N O .  

240-087C 
1 95-2 1 2 
1 42-00 1 

BOM 5.3-6 

900 M Hz, 4 Way Power Combiner 
Part No. 540-087C 

D E S C R I PTION 

P .C .  B oard 
Sage, BJCTI 2 . 0" S-S , Cut 2 . 5" 
Capacitor ,  Variable 1 . 5 to 5 p F  

N OTE: Refer to F igure for locat ion of parts . 

QUANTITY 

1 
3 
2 

5 1  
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PART N O .  

240-066 
1 00-1 46 

BOM 5 .3-7 

7 Pole Low Pass Fi lter, 960 M Hz Cut Off 
Part No. 540-066 

D E S C R I PTI O N  

P . C .  Board 
"U" Shaped Co i l  

NOTE: Refer to F i gure for location of parts 

Q UANTITY 

1 
3 

53 



) 
' 
� 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 
) 

_ J  
) 



- ...__ _, ,_ 

L I  

I TO C O M B I N E R  I 

>I � 
_ C l  

T 

N O T E S  
C l .C 2  . C 3  ,C't A R E  PR I N T E D  C I RC U I T  B O A R D  C A P A C I T ORS 

Vl 
... 

-- -- - � -- -

L 2  L3 

I TO A N TENNA CONNE C TOR I 
� 

C2 C 3  
� I cy 

'T' !NOT E I i � 

F i g .  5 . 6  

A S S E M B L Y  
P R O D U C T R E F E R E N C E  N O  

P 1 5 - 0 5 L l A l 2 

P 2 5 - 0 'l l  1 A l 2 

P ? S - ? I  1 A l 2 

_, � � 
� � __. .;_ .__./ .J 

/RF O U T P U T  

8 

L 3 --\...._ 

L 2 --

L 1 ----+-� 

e 

I 
� I  
C Y  _J 

C J  

C 2  

8 

rn o 1 g b! I I- ::J 
U C!'.'.  
W w 
I- L:J W z:  o o i 
Li._ _J I 

Cl'.'. o  
z: 

e 

� R F  I N P U T  

M I L  C O M  I N T E R N A T I O N A L  
S C H E M A T I C  DIAGRAM 902- 1 0 3  

DESCRI P T ION 7 POLE L OW PASS F I L TER 890 MHZ C , O  

USED  ON ALL 806 TO %0 MHZ RF AMPLIFIERS 
M O DULE ASSEM B L Y  NO S't0-066A 
P R I N T ED C I R C U I T  BOA R D  L A Y O U T  NO 902- IO't 
B I L L  or M A T ERIALS DWG NO 902- 105 
C I R C U I T  DE S C R I P T ION ND T D  J J Y  960L PFSC 



) 
' 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 

) 
) 
) 
) 

) 
) 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

- ) 
) 



) 
) 

_ )  

) 

) 

) 
) 

) 
) 

) 

) 
) 
) 
J 
) 
) 
) 
) 
) 

) 

BOM 5.3-8 

DC DISTRIBUTION BOARD 
PART NO. 540-083A 

PART N O .  D E S C R I PTION Q UANTITY 

240-083 P . C .  Board 1 
1 5 1 - 1 22 Resistor, 1 /4 Watt 1 .2 Ohm 7 
1 39-1 06 L E D ,  and 1 23G M i n i  7 
1 80-002 D i ode,  Rec. M R751 P600A 4 
1 36-1 07 Fuses,  20 Ampere 7 
1 36-1 03 Fuses,  Fuse C l i p  1 4  
1 1 5-0 1 5 Wire, #1 8 AWG ( Red ) Qty. Feet 1 

NOTE:  Refer to figure for locat ion of parts 

55 
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Part N o .  

B O M  5.3-9 

Power Meter Control Board 
Part No.  540-1 62 

Descri ption 

N OTE:  Refer to F igure for locat ion of parts. 

Quantity 
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BOM 5.3-1 0 

Power Output Control Board 
Part No. 540-1 74 
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