
S H F  S Y S T E M S  9 O 2 K  A S S E M B L Y  A N D  O P E R A T I O N A L  G U I D E

OVERVI  E I {

Th le  nanua l  desc r lbes  the  cons t ruc t l on  and  ope ra t l on  o f  t h€  SHF 9O2K l l nea r
t ransv€ r te r  k1 t ,  d€s lgn€d  by  R lcha rd  Canpbe l l  KK7B.  Th l s  t ransve r te r  f ea tu res
an  l n teg ra l ,  on -boa rd  l oca l  osc l l l a t o r .  No  add l t l ona l  nodu les  a re  requ l red  t o
ge t  t he  t ransve r te r  on  the  a l r .

902  K

The  SHF 9O2 K  l s  a  conp l€ te ,  B lng le  boa rd  t ranave r te r  a l l ow lng  l l nea r  ope ra t l on
ac rosE  the  ana teu r  900  MHz  band .  I t  f ea tu res  an  on -boa rd  l oca l  osc l l l a to r  and
produces  abou t  +13  dB tn  ou tpu t  f o r  O  dBn  l - f  d r l ve  i n  t he  range  1 { { -1aB  l , lHz .
Bare foo t  rece l ve  no l se  f l gu re  l a  {  dB  $ r1 th  an  r f  -  l - f  ga ln  o f  {O  dB .  Ae
supp l l ed ,  t he  902  K  t - f  f r equency  o f  L44  a4 l l z  co r responds  to  a  t x l r x  f requency
o f  9O2  MHz .  Op t lona l  LO c rys ta l s  a re  ava l l ab le  to  co r respond  141  MHz  to  9Or !
t lHz .

C IRCUI  T

The  902  K  cons l s t s  o f  a  c r ys ta l  con t ro l l ed  Bu t l e r  osc l l l a t o r  a t  a  non ina l
f r equency  o f  9 t l  . 75  UHz ,  e  xB  d lode  nu l t l p l l e r  and  f l l t e r s ,  and  sepa ra te
rece l ve  and  t ransn l t  n i xe rs  w l th  l - f  a t  t eo  ne te rs .  The  LO f requency  o f
758  MHz  1s  app l l ed  t o  M ln l -C l r cu l t s  SBL  - lX  m lxe rs .  On  t he  t r ansn l t  s l de ,
the  resu l t l ng  s lgna l  a t  902  MHz  l s  f t l t e red  and  anp l i f l ed  by  two  I ' IM IC
s tages ,  p roduc lng  abou t  +13  dBn  (20  n l { )  ou tpu t .  On  rece l ve ,  two  MI I IC  ga ln
s tages  d r l ve  the  n l xe r  t o  p roduce  l - f  ou tpu t  a t  t r . r o  ne te rs .  The  on l y  tun lng
requ l red  l s  t he  LO f r€guency  t r i nne r  capac l to r .  A  non lna l  5  dB  pad  l s
spec l f l ed  be tween  TX  l - f  l npu t  t o  t he  SBL-1X  D lxe r ,  and  be tween  the  n l xe r  and
RX l - f  po r t .  On  the  TX  s lde ,  no  no re  than  0  dBn  o f  t no  ne te r  pbwer  shou ld  be
app l  l ed  to  the  pad .

CONS TRUCI I  ON

T h e  t $ o  S B L - I X  n l x e r a  a r e  l n s t a l l e d  o n  t h e  g r o u n d p l a n e  a l d e  o f  t h e  b o a r d .
l l l  r e n a l i r l n g  c o r n p o n e n t s  a r e  s u r f a c e  n o u n t e d  o n  t h e  c o n p o n e n t  s t d e  o f  t h e
b o a r d .  U s r . n g  t h e  p r o v l d e d  o u t l l n e  o f  t h e  c o n p o n e n t  a l d e ,  p o s l t l o n  t h e  P a r t s
P l a c e n e n t  s h e e t  o v e r  t h e  o u t l l n e ,  a l l g n l n g  t h e  r e f e r e n c e  d o t s  l n  t h €  c o r n e r s .
I t  1 s  t h e n  o b v l o u s  n h e r e  e a c h  c o l r p o n e n t  l s  l n s t a l l e d .  A s s e n b l e  t h e  o s c l l l a t o r
f l r a t ,  p r o c e e d i n g  ' u p "  t h e  b o a r d  t o  t h e  n u l t l p l l e r / f l l t e r ,  t h e n  " r l g h t "  t o  t h e
t r a n s n l t  c o n v e r t e r ,  a n d  " d o r r n "  t o  t h e  r e c e i v e  c o n v e r t e r .  T h e  o n l y  t 1 9 h t  s p o t
o n  t h e  b o a r d  l s  l n  t h e  e r e a  o f  t h e  c r y s t a l .  I n s u r e  t h a t  t h e  1 5  p F  d l s k  c e r a n l c
a n d  Q 1  a r e  l n s t a l l e d  o n  t h e  o u t s i d e  o f  t h e l r  r e s p e c t t v e  p a d s ,  a l l o w l n g  r o o n  f o r
t h e  c r y s t a l .  T h e  p r o v l d e d  p l e c e  o f  d o u b l e  s l d e d  t a p e  c a n  b e  u s e d  t o  s e c u r e  t h e
c r y s t a l  t o  t h e  b o a r d .

T h e  o r l q l n a l  d e s l g n  e n p l o y e d  S R A  r n i x e r s  w l t h  d l f f e r e n t  p i n o u t s  t h a n  t h e  S B L - I X
n l x e r s .  R e f e r  t o  t h e  d e t e l l e d  l n s e r t  ' A "  w h e n  l n s t a l l l n g  t h e  a l x e r s  f r o n  t h e
b o t t o n  o f  t h e  b o a r d .  A f t e r  f l r n l y  p r e s s l n g  l n  t h e  n l x e r ,  s o l d e r  t h e  l e a d a  t o
t h e i r  r e s p e c t l v e  p a d s  o n  t h e  c o m p o n e n t  s l d e  o f  t h a  b o a r d ,  t h e n  a p p l y  a  d o t  o f
s o l d e r  b e t n e e n  t h e  n l x e r  c e n  a n d  t h e  g r o u n d p l a n e  l n  t i r o  p l e c e s  t o  s e c u r e  t h e
sBL-  1X .

Deta l l  "8 "  l l l us t ra tes  the  cons t ruc t lon  o f  the  lX  and RX 5  dB pads .



L

T h E  e c h e u a t l c  d l a g r a n  a n d  p a r t s  p l a c e n € n t  o v e r l a y  l n d l c a t e  a  M A R  6  o r  O E 8 5
M I I I C  f o l l o r l n g  t h e  R X  r r l x e r .  T h l s  l s  n o t  r e q u i r e d ,  a n d  l E  d e l e t e d  f r o D  t h €
PC board prov l  ded .

M l n t C l r c u l t s  M A V - I 1  M M I C  d e v l c e c  n a y  b e  p r o v l d e d  l n  y o u r  k l t  l n e t e a d  o f  M S A
1 1 O l  d e v l c e s .

OPERAT I  ON

Pore r  requ l red  l s  13 .8  V  a t  750  n l  nax l rnun .  Poer€ r  l e  app l l ed  l n  t h ree  p laces :
to  the  LO,  lX  n l xe r ,  and  RX n l xe r .  Fower  the  LO con t l nuous l y ,  and  sw l t ch  the
ml *e ra  depend lng  upon  node .  l n  ex te rne l  an tenna  re l sy ,  as  re l I  as  1 - f  sn l t ch -
l ng ,  1s  requ i red .  No  t un lng ,  o the r  t han  LO  ne t t i ng ,  l s  r equ t red .  De ta l l  'C '
l nd l ca tes  nhe re  to  app ly  power  to  the  boa rd .  Any  nodern  tno  me te r  t ransce lve r
can  be  used  as  an  1 - f  r1g .  On  t ransn l t ,  l nsu re  tha t  no  no re  than  O  dBrn  ( !  n t f  )
LE  app l l ed  t o  t he  TX  t - f  pad .  I f  excese  l - f  d r l ve  l s  a  p rob le r r ,  t he  va lueE  and
power  ra t l ng  o f  t he  th ree  ree ts to rs  nu6 t  be  nod l f l ed  to  l nsu re  tha t  no  no re
than  -6  dBn  reaches  the  SBL- IX  l - f  po r t .  App rop r l s te  va lues  fo r  50  ohn
P l -Ne twork  a t tenua to rs  nay  be  found  on  page  25 -38  o f  t he  1989  ARRL Handbook
fo r  t he  Rad lo  Ana teu r .  The  TX  Eec t l on  o f  t he  t ransve r te r  w l l l  p roduce  +13  dBn
(20  nW)  a t  1dB  conp ress lon .  Th l s  power  l eve l ,  conb lned  w i t h  an  app rop r l a te
an tenna  such  as  tha  Down Eas t  M lc rowave  3333LY loop  yagL ,  n l l l  r esu l t  l n  good
I l ne  o f  s lgh t  con tac ts .  The  s lng le  boa rd  t ransve r te r ,  an tenna ,  and  ba t te ry
supp ly  1s  a  na tu ra l  con tes t  " rove r "  conb lna t i on .  Hev€  fun l



A D D I T I O N A L  9 O 2 K  N O T E S

Here  a re  sou re  add l t l ona l  cons t ruc t l on  t i ps  conce rn lng  the  sHF go2K k i t .

INDUCTORS:

4
J

A I I  b u l l d e r  $ r o u n d  l n d u c t o r s  c o n s i s t  o f

. 1 '  f o r n .  T h e  w i r e  l s  s u p p l i € d ,  a n d  a

w h i c h  c h e c k s  i n  a t  s l i e h t l y  o v e r  . f  i n

c lose  wound.  / ,  3  lo t-T

7  o r  I  t u r n s  o f  * 2 4  w i r e  o n  a  n o m i n a l

g o o d  f o r m  t o  u s e  i s  a  7 / 6 4 .  d r i l t  b i t

d i a r n e t r F  o  I n s u r e  t h a t  t h e  c o i  I  t s

TRANS I STOR S

Two t rans i s to rs  a re  e rnp loyed  l n  the  Lo .  r  have  been  p rov i ,d ing  t ype  \ t ?s5 l7Q w i th

the  k1 t  and ,  w i l l  con t l nue  to  do  so  as  r  have  a  good  supp ly .  However ,  t hey  nus t

be  p repa red  P r io r  t o  l ns ta l l a t l on ,  end  the  l ns t ruc t l ons  a re  no t  c lea r  i n  t h i s

a rea .  Check lng  F1g .  1 ,  v j . e r r  t he  t rans l s to r  f ron  the  bo t to r ! .  Pos l t l on  the

tab  to  you r  re f t .  The  read  d l rec t l y  under  the  tab  i s  a  g round  and  shou ld  be

cu t  o f f  f l ush  n i t h  the  case ,  l eav ing  the  s tandard  th ree  l eads .  Fo rn  the  l eads

as  shown '  w l th  the  base  l ead  ben t  under  the  case .  Be  ca re fu l  no t  t o  sho r t  t he

base  l ead  to  e i t he r  en i t t e r  o r  co l l ec to r .  The  t rans i s to r  i s  t t r en  ready  to

so lde r  t o  t he  boa rd .

MMIC :

The  k i t  uses  on l v  two  t vpes  o f  MMrc  dev i cgs ,  MsA- l 104  o r  MAv - l 1  and  MSA-0885

or  MAR-6 .  I n  a l l  cas€s ,  t he  sna l l ,  85  n i l  packages  a re  the  "6 '  dev i ce ,  and  the

la rge r  14O 'n i l  packag€s  a re  t he  ' 11 '  dev i ce .  A  wo rd  abou t  po la r i t y  -  i n  a l l

cases  the  sna l l  85  m i l  packages  have  a  do t  on  the  case  deno t lng  the  INFUT lead .

Tha t  l ead  nay  a l so  be  ' s l ashed ' .  The  l a rge  ' 11 '  dev i ces  have  t he  do t  on  t he

O U T P U T  l e a d .  C h e c k  b e f o r e  i n s t a l  I  l n g  t

M  P S s l 7 9  T r a n s i s t o r

L a b e l  o n
B a c k

gs Hil-  \ t 7  r /
o

IN ouT



9 O 2 K  P A R T S  L I S T

L / 2  ! {
t /8  r {

1 4 7
2  1 0 0
4  1 0 0
1  1 0 0
2  4 7 0
3  5 6 0
1  8 2 C i
1 - ' 1 K
r  ) lo

R E S  I  S T O R S

CAPAC I  TOR S

3  . O O 1  d l s c
5  . O 1  d l s c
A  . 1  d l s c
I t  -  2 2  P F  c h t P
2  1 5  p F  d l s c
1  1 0  p f  d l s c
1  3 9  p F  d l s c
1  z - L O  p F  t r l m m e r

INDUCTORS

M M I C

4  M A R - 6  o r  M S A - O 6 8 5
4  M A V -  1 1  o r  . M S A  1 1 0 4

P A D  R E S I  S T O R S

2  33
4  15O fo r  6  dB  pad

M I S C

2 - NPN trans i  sto r ,  l {Pss\l  q
1  H P  '  2  8 3 5  d l o d e
2  S B L - 1 x  n r l x e r o R  E [ 4 { \ D O Y .
1  7 8 L 0 5  + 5 V  r e g u i a t o r
1  9 4 . 7 5  M H z  L O  c r y s t a l
1  P C  b o a r d
1  l n s t r u c t  l o n  m a n u a l

a d d l t l o n a l  n o t e s

1  -  . 33  uH nou lded  choke
{  -  8  tu rn ,  . 1 '  f o rn ,  c lose  wound  *2 t l  (w l re  supp l l ed )
L -lO lcucrt, . 

CL,)

NOTE:  a l l  r es l s to rs  a te  l / 4  ohn  un less  no ted ,  a l l  capac l to r  va lues  a re  uF
un less  no tad .

Sone  non -c r l t l ca l  va lues  a re  app rox lna te ,  f o r  €xanp le ,  a  12  pF  d i sc  nay  be
p rov lded  l ns tead  o f  a  10  pF  d l sc .
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