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A'TEMBLY HINT'
Before  beg inn ing  the  cons t ruc t ion  o f  your  un i t ,  i t  i s  impor tan t  tha t  you  read
t h e  " M I T S  K ' i t s  A s s e m b ' l y  H i n t s "  b o o k l e t  i n c l u d e d  w i t h  y o u r  k i t .  P a y  p a r t i c u l a r
a t ten t ion  to  the  sec t ion  on  so lder ing ,  because most  p rob lems in  the  A l ta i r
occur  as  the  resu l t  o f  poor  so lder ing .  I t  i s  essent ia l  tha t  you  use the  cor -
r e c t  t y p e  o f  s o l d e r i n g ' i r o n .  A  2 5 - 3 0  w a t t  j r o n  w i t h  a  c h i s e l  t i p  ( s u c h  a s  a n
Ungar  776 w i th  a  7 . |55  t ' i p )  ' i s  recommended jn  the  assemb' ly  h in ts  book le t .

Some impor tan t  warn ings  are  a lso  inc luded in  the  h jn ts  book le t .  Read them
care fu l l y  be fore  you beg in  work  on  your  un j t  - -  fa i lu re  to  heed these warn ings
cou ld  cause you to  vo id  your  war ran ty .

Check  the  conten ts  o f  your  k i t  aga ins t  the  enc losed par ts  l ' i s t  to  make sure
you have a1 1 the requi  red components,  hardware and parts.  The components are
in  p las t ' i c  enve lopes ;  do  no t  open them unt j l  you  need the  components  fo r  an
a s s e m b l y  s t e p .  Y o u  w i l l  n e e d  t h e  t o o l s  c a l l e d  f o r  i n  t h e  " K i t s  A s s e m b l y
H i n t s "  b o o k l e t .

As  you cons t ruc t  your  k i t ,  fo l low the  jns t ruc t ions  in  the  order  tha t  they  are
presented  in  the  assembly  manua l .  A lways  comple te  each sec t ion  be fore  go ing
on to  the  nex t .  Two organ ' i za t ' iona l  a ids  a re  p rov ided th roughout  the  manua l
to  ass is t  you :  I  )  Boxed-o f f  par ts  ident ' i f i ca t ion  I  i s ts ,  w ' i th  spaces  prov ided
to  check  o f f  the  components  as  they  are  jns ta l led ;  2 )  Reproduc t jons  o f  the
s i l k  s c r e e n s  s h o w j n g  a )  p r e v i o u s l y  i n s t a l l e d  c o m p o n e n t s ,  b )  c o m p o n e n t s  b e i n g
' i n s t a l l e d  a n d  c )  c o m p o n e n t s  y e t  t o  b e  i n s t a l l e d .  ( s e e  b e l o w )
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CONIPONENT INSTALLATION },IETHODS

Pages 5 through lf of the Assembly Manual describe the

proper procedures for  insta l l ing the var ious types of

components in your kit.

Read these inst ruct ions over  very carefu l ly  and refer

back to them whenever necessary.  Fai lure to proper ly

install components may cause permanent damage to the

component  or  the rest  of  the uni t ;  i t  wi l l  def in i te ly

void your  warrantY.

l4ore speci f ic  inst ruct ions,  or  procedures of  a less

general  nature,  wi l l  be inc luded wi th in the assembly

tex t  i t se l f .

Under no c i rcumstances should you proceed wi th an

assembly step without fully understanding the proce-

cures involved.  A l i t t le  pat ience at  th is  s tage wi l l

save a great  deal  of  t ime and potent ia l  "headaches"

l a te r .



IC IDENTIFICATION CIIART

P I N  I

INTEGRATED CIRCUITS ( IC 'S)  CAN CO[48 WITH ANY ONE OF,  OR A COMBINATION

OF, SEVERAL DIFFERENT MARKINGS. THESE MARKINGS ARE VERY IMPORTANT IN

DETERMINING THE CORRECT ORIENTATION FOR THE IC'S WHEN THEY ARE PLACED

ON THE PRINTED CIRCUIT BOARDS. REFER TO THE ABOVE DRAWING TO LOCATE

PIN 1  OF THE IC 'S ,  THEN USE THIS INFORMATION IN CONJL]NCTION WITH THE

INFORMATION BELOW TO PROPERLY ORIENT EACH IC FOR INSTALLATION.

WARNING: INCORRECTLY ORIENTED IC'S MAY CAUSE PERMANENT DA.I4AGE !

THE DRAWING ON THE LEFT INDICATES VARIOUS

METHODS USED TO SHOW THE POSITION OF ICIS

ON THE PRINTED CIRCUIT BOARDS. THESE ARE

SILK-SCREENED DIRECTLY ON THE BOARD. THE

ARROWHEAD INDICATES THE POSITION FOR PIN 1

WHEN THE IC IS INSTAILED.
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M O S  I C  S P I C I A L  I I A N D L I N G  P R [ C A U T I O N S

There  a re  seve ra l  MOS r ' n teg ra ted  c i  r cu i  t s
c o n t a ' i n e d  i n  t h i s  k ' i t .  T h e s e  I C ' s  a r e
ve ry  sens j  t i  ve  to  s ta t i  c  e l  ec t r i  c i  t y  and
t rans ' i en t  vo l t ages .  I n  o rde r  t o  p reven t
damag i  ng  these  componen ts  ,  read  ove r  t he
fo l l ow inq  p recau t j ons  and  adhere  to  them
a s  c l o s e l y  a s  p o s s i b l e .  F A I L U R E  T 0  D 0  S C
MAY RESULT IN  PERMANENT DAMAGE TO THE IC .
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A l  I  e q u i  p m e n t  ( s o 1  d e r i  n g  i  r o n ,  t o o l  s ,
s o l d e r ,  e t c .  )  s h o u l d  b e  a t  t h e  s a m e
p o t e n t i a l  a s  t h e  P C  b o a r d ,  t h e  a s s e m -
b l e r ,  t h e  w o r k  s u r f a c e  a n d  t h e  I C  i t -
se l  f  a l  ong  w i  t h  j  t s  con ta i  ne r .  Th i  s
can  be  accomp l j shed  by  con t i nuous
phys i ca l  con tac t  w j th  the  work  su r -
face ,  t he  componen ts ,  and  eve ry th ing
e l  se  j  nvo l  ved  j  n  t he  ope ra t i  on .

l ,^Jhen handl  i  ng the I  C ,  devel  op the
h a b i t  o f  f i r s t  t o u c h i n g  t h e  c o n d u c -
t i v e  c o n t a i n e r  i n  w h i c h  i t  i s  s t o r -
e d  b e f o r e  t o u c h i n q  t h e  I C  i t s e l f .

I f  t he  IC  has  to  be  moved  f ron i  one
c o n t a i n e r  t o  a n o t h e r ,  t o u c h  b o t h
con ta ' i  ne rs  be f  o re  do i  ng  so .

Do  no t  wear  c l  o th i  ng  wh i  ch  w i  I  I  bu i  I  d
u p  s t a t i c  c h a r q e s .  P r e f e r a b l y  w e a r
c l o t h i n q  m a d e  o f  c o t t o n  r a t h e r  t h a n
w o o l  o r  s y n t h e t i c  f i b e r s .

A lways  touch  the  PC board  be fo re
t o u c h i n g  t h e  I C  t o  t h e  b o a r d .  T r y
to  ma i  n ta ' i n  t h ' i s  con tac t  as  much  as
p o s s i b l e  w h ' i l e  i n s t a l l i n g  t h e  I C .

H a n d l e  t h e  I C  b y  t h e  e d g e s .  A v o j d
t o u c h j n q  t h e  p i n s  t h e m s e l v e s  a s  m u c h
a s  p o s s j  b l  e .

D r y  a i r  m o v i n g  o v e r  p l a s t i c  c a n  r e s u l
j n  t h e  d e v e l o p m e n t  o f  a  s i q n i f i c a n t
s t a t i c  c h a r c t e .  A v o i d  p l a c i n g  t h e  I C
near  any  such  a rea  o r  ob iec t .

I n  g e n e r a l ,  n e v e r  t o u c h  a n y t h i n g  t o
the  IC  tha t  you  have  no t  t ouched
f i r s t  w h i l e  t o u c h i n q  b o t h  i t  a n d  t h e
I C  i t s e l f .



IC  i ns ta l l a t i on

A- l -1  ICs  mus t  be  o r i en ted  so  tha t  t he  no tched  end  i s  t oward  the  end  w i t i r  t he
arrowhead pr inted on the PC board.  Pin I  o f  the IC should correspond wi th
the pad marked wi th the arrowhead.  I f  the IC does not  have a notch on one
end ,  re fe r  t o  t he  IC  Iden t i f i ca t i on  Cha r t  t o  i den t i f y  P in  l .

To prepare ICs for  insta l la t ion:
AI I -  ICs are damaged easi ly  and should be handl-ed carefu l ly  - -  especia l ly
s t a t i c - s e n s i t i v e  M O S  I C s .  A l w a y s  t n y  t o  h o l - d  t h e  I C  b y  t h e  e n d s ,  t o u c h i n g
the  p ins  as  l i t t - I e  as  poss ib le .  When  you  renove  the  IC  f rom i t s  ho lde r ,
CAR.EFULL'a st ra ighten any bent  p ins us ing needle-nose p l iers.  A11 p ins
q h n r r ' l  r l  h a  p r r p n l \ /  - ^ - ^ ^ A  - ^ A  - ] - ^ , r l d  h e  a l  r ' o n p d  r ' n  r  o t - n r i ^ h F  l ; - -- . . ^ r ' s p a c e o  a n a  s n o u - *  *  * . t  a  s L r d . r F , i l L  r r i l e ,  p e r p e n -

d i c u l a r  t o  t h e  b o d y  o f  t h e  I C  i t s e l f .

Tns ta l l i ns  ICs  w i thou t  socke ts :

1 .  O r i en t  t he  IC  so  tha t
with the aruowhead on

2 .  A l  i o n  t h p  n i n S  O n  O n e
- ^  + h - +  - ! " - +  t h o  t r ' n eJ V  L l r O  L  J  U J  L  L r l e  L f  y o

i n t n  f h e  n n n n e r  h n l e q

Pin  I  co inc ides
the  PC boa rd .

s i de  o f  t he  IC
are insented
on the board.

Lower the other  s ide of  the IC into
n l : n o  T €  f h o  ^ i n s  d o n ? t  o o  i n t g

t h e j r  h O l e s  p j s l f  r r r : r r  n n n l r  f h a  f f

h e c k  .  e x c r ' l - i n o  a  l i t t l e  i n w a r d
n n 6 c c r r h a  . n r l  J - n . -
P ! s D D U r s t  

q r r u  L r y  q 6 o r r r .  D E  P q L

The t ip  of  a smal l  screwdr iver  may
h e  u s e d  t o  h e l n  o r r i d e  t h e  n i n s  i n t o
^ l - ^ ^  I . T r - ^ ^  + L ^  t i n s  o f : l ' l  t h pp r d c e .  v Y r r e n  r n e  _ _ r _  _ ^ - _  p l - n s
have  been  s ta r ted  i n to  t he i r  ho les ,
push the IC into the board the rest
o f  t he  way .  Tape  the  IC  to  t he
boa rd  w i th  a  p iece  o f  mask ing  tape .

Turn the board over  and solder  each
n i n  t o  t h e  f o i  I  n : t t e n n  n n  i h a  h 3 g f t

side of  the boand.  Be sure to sol -
der  each n in and be car^efu l  not  to
. leave any solder  br idges.  Remove
the  mask ing  tape .

B .  I ns ta f l i ng  ICs  w i th  socke ts :

I  R a € a n n i n c  f  n  f  h a  r l n : r ^ r r ' n o  l - r a l  n r ^ r  a a i

the IC socket  in to the designated
holes on the board and secure i t
w i t h  a  p iece  o f  mask ing  tape .

Turn the board over  and solder  each
p in  t o  t he  f o i l  pa t t e rn  on  the  back
side of  the boar^d.  Be sure to solder
each p in and be carefu l  not  to  leave
any solder  br idges.  Remove the mask-
:  -  -  +  - *  ^r 1 1 B  L d P s .

Orient  the IC over  the socket  so that
Pin I  co inc ides wi th the arrowhead
on  the  PC boa rd .

A l i sn  t he  o ins  on  one  s ide  o f  t he
q o n k e t  q n  t h : l -  i r r q t  t h a  i i n q : n a

i nser ted  in to  the  ho les .

Lower the other  s ide of  the IC into
n l  r n o  T €  l - h a  n " - -  , ] ^ -  | +  - ^  ; - +- . . -  y r n s  a o n ' T  g o  l n t o
thei r  holes r ight  away,  rock the IC
back ,  exen t i ng  a  l i t t l e  i nward  p res -
su re ,  and  t r y  aga in .  Be  pa t i en t .
When the t ips of  a l l  the p ins have
been  s ta r ^ ted  i n to  t he in  ho les ,  push
the IC into the socket  the rest  of
the way.
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Make sure none of  the p ins have been
pushed underneath the IC dur ing
inse r t i on .



Res is to r  I ns ta l l a t i on

,Res i s to rs  have  fou r  (o r  poss ib l y  f  i ve )  co lo r - coded  bands

as represented in the char t  below. The four th b. rnd is  qold or

s i l ve r  and  i nd i ca tes  t he  to l -e r :ance -  I IOTE:  Tn  assemb l i ng  a

I4 ITS  k i t ,  you  need  on l y  be  conce rned  w i th  t l r e  t h ree  bands  o f

co lo r  t o  t he  one  s ide  o f  t he  go ld  o r  s i l ve r  ( t o l e rance )  band -

These  th ree  bands  deno te  t he  res i s to r ' s  va lue  i n  ohms .  The

f i r s t  two  bands  co r respond  to  t he  f i r s t  two  d ig i t s  o f  t he

r e s i s t o r ' s  v a l u e  a l t d  t h e  t h i r d  b a n d  r e p r c s e n t s  a  m u l t i p l i e r .

Fo r  exa rnp le :  a  res i s to r  w l t h  red '
v i o l e t ,  ye l f ow  and  s i l ve r  bands  has  a

va lue  o f  27O,000  ohns  and  a  t o fe rance
o f  10e " .  t sy  l ook ing  a t  t he  cha r t  be low ,
you  see  tha t  red  i s  2  and  v io le t  7 .  BY
nu l t i p l y i ng  27  by  t he  ye l l ow  mu l t i p l i e r
b a n d  ( 1 0 , 0 0 0 ) ,  Y o u  f i n d  Y o u  h a v e  a

2 7 0 , O O O  o h m  ( 2 7 0 K )  r e s i s t o r .  T h e  s i l - -

ver  band denotes t l - re lO% to lerance.

Use  th l s  p rocess  to  choose  the  co r rec t

res i s to r  ca l l ed  f o r  i n  t he  manua l -

RESISTOR CCLOF CODES

4TH BAND
S ILVER

ST BAND
RED

3RD BAND
YELLOW

Use  the  fo l l owrng  p rocedu re  to  i ns ta l l
t he  res i s to rs  on to  t he  boa rds .  Make
su re  t he  co lo red  bands  on  eacn  res rs to r
ma tch  the  co lo rs  ca l l ed  f o r  i n  t he  l i s t
o f  Res i s to r  Va lues  and  Co l -o r  Codes  q j - ven
in  t he  asse rnb l y  i ns t rucL i -ons .

zND BAN
VIOLET

COLOP,

I  R  A}JDq

L t r Z

3rd
(l ' lult i

BAND

I i e r  )

t J I A C K

Brown
Red
Orange
Ye l l ow
Green
Blue
V io Ie t
Gray
Irhite

0
T
2
3
A

5
6
7
B
9

t-
1 0 ,
l 0 -

?
LO;
r0;
r0 ;

o
1 o z
r 0 -
1 0 :
1 O v

I l s i  n o  n e e d l  c - n . ) s F  n l  i r , r s  -  h e n d  r h e
t  v u r I  r  ,

l eads  o f  t he  res i s to r  a t  r i gh t  an -
a  I  a q  l - n  m a l -  n l r  l -  h o i  r  r o q n o n f  i  r z o  h ^ r  ^ ^! , r u r  L r v L  r r u l s >

on the  PC board .

Tns ta l l  t he  res i s to r  i n to  t he  co r -
rec t  ho les  on  the  s i l - k - sc reened  s ide
of  the PC board. .

Ho ld ing  the  res i s to r  i n  p lace  w i th
one hand,  turn the board over  and
bend the two leads s l iqht lv  outward.

Solder  the leads to the fo i l  pat terr
on the back s ide of  the board;  then
c l i p  o f f  any  excess  l ead  l eng ths .

2 .

?



Capac i t o r  I ns ta l l - a t i on

A .  l l l r ' c f r t r i y L i c  a r r t l ' f a n t a l u m  C a p a c j t o r s

I ) n l  : n r ' F r r  m r r c r -  1 . e  n O t e d  O n  e I e C t f O l y t i C

n r n z ^ i f ^ - .  r n / - l  t - h + - 1 " -  ^ - ^ - ^ i + -* . - - . - - - - - .  -  . - . - -  - an ta -Lum capac r to r l s
before thev a: re insta l led.

The  e fec t ro -Ly t i c  capac i t o r s  con ta ined
i n  y o u n  k i t  m a y  h a v e  o n e  o r  p o s s i b l y  t w o
o f  t h ree  t ypes  o f  po la r i t y  mark ings .
To  de te rm ine  the  co r rec t  o r i en ta t i on .
l ook  f o r  t he  f o f l ow ins .

ELECTROLYT IC
CAPACITOR

n - . ^  + ' ' - -  . - : r r  I  v e  n l r r s  ( + )  s i o n s  o n  t h eu l r s  L y l , ( '  w t i a  1 l  r v L  l r f u o  \  t /  J r L r r

n o s r ' t i w e  e n d .  : n o t h e r  w i l l  h a v e  a  b a n d
o r  a  g roove  a rounC the  pos i t i ve  s i de  i n
add i t i on  t o  t he  p lus  s i gns .  The  th i rd
t r r n o  u r i  I  I  h : r r o  : n  1 n n ^ r ^ r  ^ n  i f  .  i n  f h o  f  i n' ' | 7 \ : . . ' - ' y

o f  t he  a r row  the r .e  i s  a  nega t i ve  ( - )  s i qn
e n d  t h e  c ; r n ; ? . i t n p  6 q s f  b e  o r i e n t e d  s o  t h e
: n n o w  n n  i  n t q  t ,  r  f  h p  n p o :  I  i r r o  r , n l : n i  l r r  -  i d a

T h e  t a n t a l r r m  c a n a c i t o r  i s  m e t a l l i c  i n
e n n e a r ; n c e  : n d  s m a l l e r  t h a n  t h e  e l e c t r o -

l v t  j  c  . . r n a c  i t o r s  -  T t -  r n . : :  t i  w c  q n c l  5 3 t
-  ^ r " -  - "  ' -  t  L  o r  a  r e d  d o t .o  P f  u D  J f B r r  v r l  r

I ns ta f l  t he  e lec t ro f y t i c  capac i t o r s  and
L a n t a L u m  c a p a c i t o n s  u s i n q  t i r e  F o l  l o w i n g
n n n c e d r r r - .  l l r L o  s l t - e  v o r r  h , r v e  t h e  c o r r e c t
c a T r a c i t n n  v a l r r ^  c a c h  l i m e .

1 .  Bend  the  two  l eads  o f  t he  capac i t o r
a t  r iEh t  ans les  t o  ma tch  the i r  r e -- -  _ - b _ _

s n e c t i v e  h o l e s  o n  t h e  b o a r d .  I n s e r t
t he  can , : r - i t o r  i n to  t he  ho les  on  the
s i l k - s c r e e n e d  s i d e  o f  t h e  b o a r d .  B e
< r r r e  t o  : l  i o n  t h e  n o q r ' t i w e  n o l a n i - l - r r

s ide  w i th  t he  r r+ r r  s i sns  D r i n ted  on
the  boa rd .

2 .  I l o l d i r r g  I i r e  c , r J r a c i t o r  j n  p l a c e ,  t r t r r r
t he  boa rd  ovc r  and  bend  the  two
l -eads  s t i gh t l y  ou tward .  So lde r  t he
leads  to  t he  f o i l  pa t t e rn  and  c l i p
o f f  any  excess  l ead  J -eng ths .

t s .  Ce ra rn i c  D i sk  r -3p6c  i  Lons

Ins ta l l  t he  ce ram ic  d i sk  capac i t o r s  us ing
the  fo l l ow inq  p rocedu re .  Make  su re  you
i rave  the  co r rec t  capac i t o r  va l -ue  each
t irne .

L .  S t r a i q h t e n  t h e  L w o  c a p a c i t o r  I e a d s
a s  n e c e s s a r y  t o  f i t  t h e i r  r e s p e c t i v e
ho les  on  the  PC boa rd .

2 .

3 .

I nse r t  t he  capac i t o r  i n to  t he  co r -
rec t  ho ]es  f r om the  s i l k - sc reened
s ide  o f  t he  boa rd .  Push  the  capac i -
t o r  down  un t i l  t he  ce ram ic  i nsu la -
t i on  a lmos t  t ouches  the  fo i l  pa t t e rn .

I { o l d i n g  t h e  c a p a c i t o r  i n  p f a c e ,  t u r n
t t r e  boa rd  ove r  and  bend  the  two  l eads
s l i gh t l y  ou tward .

So lde r  t he  two  -Leads  to  t he  f o i l
pa t t e rn  on  the  back  s ide  o f  t he
boa rd ;  t hen  c l - i p  o f f  any  excess  l ead
l e n g t h s .

I



Diode  Ins ta l l a t i on

NOTE: Diodes are rnarked wi th a bancl  on
one end indicat ing the cathode end.
Each  d iode  mus t  be  i ns ta l l ed  so  tha t
t f ,e  u"a ata=
tire latla
ure to orient tnffiy rnay
resul t  in  permanent  damage to your  uni t .

D I O D E

Use the fo l lowing procedure to insta l l
d iodes onto the board.  Refer  to the f is t
of  Diode Part  NurnJcers inc luded for  each
board to make sure you insta l l  the correct
d iode  each  t ime .

l . Bend the leads of  the d iode at  r iqht
ang les  t o  ma tch  the i r  r espec t i ve
ho les  on  the  boa rd .

Inser t  the d iode into the correct
ho les  on  the  s i l k  sc reen ,  mak ing
sure the cathode end is  property
or iented.  Turn the board over  and
bend the leads s l iqht lv  outward.

Solder  the two leads to the fo i l
pat ter :n on the back s ide of  the
boa rd ;  t hen  c l i p  o f f  an l '  excess
lead  l eng ths .

Trans is tor  Ins;  L. r l l . rL ion

To  i ns ta l f  t r ans i s to rs ,  use  the  fo l -
l - ow inq  i ns t ruc t i ons .

IJOTE: Afways check the la+_IurnbgI_o!
each  t rans i s to r  be fo re  you  i ns ta l l  i t .
(See  l i s t i ng  o f  T rans i s to r  pa r t  t Jumbers
fo r  each  boa rd .  )  Some t rans i s to rs  f ook
iden t i ca l  bu t  d i f f e r  i n  e lec t r i ca l  c l i a r -
ac te r i s t i cs ,  acco rd ing  t . o  pa r t  number -
I f  you  have  rece i ved  subs t i t u te  pa r t
n u m b e r s  f o r  t h e  L r a n s j s t o r s  i n  y o u r  k i L ,
check  the  T rans i s to r  f den t i f i ca t t on
Chart  whlch fo l lows these inst ruct - ions
to be sure you nake the correct  sub-
s t i t u t i o n s .

i r lOTE: Al -ways make sure the t ransrstor
i =  " i
insta l - led in  the hole on the pC board
l -abeleC wi th an "E".  To c leternr ine
wh ich  l ead  i s  t he  em i t t e r  l _ead ,  re fe r  t o
the  T rans i s to r  f den t i f i ca t i on  Cha r t .

l . A f t e r  t h e  c o r r e c t  t r a n s i s t o r  h a s
been se lec ted  and the  leac ls  havc :
b e e n  p r o p e r l y  o r i e n t e d ,  i n s e r t  t h e
t r a n s i s t o r  i n t o  t h e  h o l e s  o n  t h e
s i - l k - s c r e e n e d  s i c l e  o f  t h e  b o a r d -

H o l d i n g  t h e  t r a n s i s t o r  i n  1 , I a c e ,
tu rn  the  board  over  and bend the
t h r e p  I  e : r l q  s l  i n h l .  I  r z  n r r F r ^ r : r A

Solder  the leads to the fo i l  pat tern
on the back s ide of  the board;  then
c l i p  o f f  any  excess  l ead  l enqh ts .

2 .

?

l 0



TRANSiSTOR IDENTIFICATION CHART

IN THE ILLUSTRATION ABOVE THE OUTLI | ' ' IE OF EACH TYPE OF TRANSISTOR IS
SHOWN ABOVETHE PADS ON THE C IRCUIT  BOARD WITH THE CORRECT DESIGNATION
FOR IACH OF THE THREE LEADS.  USE THIS  INFORMATION TOGETHER WITH THE
INFORMATION IN  THE ASSEMBLY MANUAL FOR THE CORRECT ORIENTATION OF THE
TRANSISTORS AS YOU INSTALL  THEM.

THE FOLLOI^ I ING IS  A  L IST  OF POSSIBLE SUBSTITUTIONS:  IF  ANY OTHERS ARE
USED YOU WILL  R ISK DAMAGING YOUR UNIT :

2 N 4 4 1 0  =  E N 4 4 l 0  =  C S 4 4 l 0  =  C S 4 4 3 7 ,  C S 4 4 3 B ,  T I S 9 B ,  S T 9 B ,  5 3 8 4 7 3  ( i ' l P N )
EN2907 = 2N2907 = PN2907 = 5f2907,  CS4439 (pt lp)

I ^JHEN MAKING SUBSTITUTIONS,  REFER TO THE ILLUSTRATION TO DETERI . I INE  THE
CORRECT ORIENTATION FOR THE THREE LEADS.

*Con f igu ra t ' i on  o f  t he  l eads  on  EN2907  may  va ry .

1 1

I

/-N^C)''r-

e x  z g o z *
c s 4 4 3 6
c s 4 4 3 9
c s r t 4 3 7
c s 4 4 l o
2  N. tZ  50
2 N 3442
2r{36a5 (NO FLAT)

,n+l
h- tq+ ,
L A T

[7
l$
6C

a

/ - + . \

[ ' ; - ,  )
" \ '  t - l '

s T 2 9 0 7
s T  9 8
s  5 8 4 7  3
2X 52tO

L t t + +  |  u
EN44t 0
PN290 7
2N2907
EN290 7*
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