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1  Sa fe t v  and  wa r ran t y

1 .1  Sa fe t y

- l {arn ing
Ins ide  the  PPE 2410 ,  AC vo l tages  up  to  240  V  may  be  p resen t  !

-Connec t i on  to  the  ma ins  vo l tage
The  PPE 2410 ' s  chass i s  i s  connec ted  to  g round  by  the  g round ing
conduc to r  i n  t he  pou ,e r  co rd .  To  avo id  e lec t r i ca l  shock ,  p lug  the
power  co rd  i n to  a  p rope r l y  w i red  recep tac le .  V íhen  th i s  g round
connec t i on  i s  no t  p resen t  o r  i n t e r rup ted ,  a l l  access ib l e  pa r t s  o f
t he  equa l i se r  can  cause  an  e l ec t r i ca l  shock .

-Fuses
To  avo id  f i r e  haza rd ,  on l y  r ep lace  f uses  by  t he  same  t ype  and
va Iue .

-Se rv i  c i  ng
Do  no t  pe r f o rm  i n te rna l  se r v i ce  o r  ad jus tmen ts  un less  t he re  i s
ano the r  pe rson  p resen t ,  capab le  o f  r ende r i ng  f i r s t  a i d  and
rean ima t  i on .
T ry  t o  pe r f o rm  a I I  se r v i ce  wo rk  w i t h  ma ins  power  o f f .  Remove  ma ins
p lug  t o  be  su re  t ha t  t he re  a re  no  i n te rna l  vo l t ages  p resen t .

1 .2  l { a r ran t y

SUMMARY

Stage  Accompany  war ran ts  to  the  o r i g ina l  commerc ia l  pu rchase r  o f
each  new S tage  Accompany  p roduc t ,  f r om the  da te  o f  pu rchase  by  the
o r i g i na l  pu rchase r  un t i l  t he  end  o f  t he  wa r ran t y  pe r i od ,  t ha t  t he
p roduc t  i s  f r ee  o f  de fec t s  i n  ma te r i a l s  o r  wo rkmansh ip .

WARRANTY PERIOD

The  war ran ty  pe r iod  on  a l l  S tage  Accompany  p roduc ts  i s  f i ve  yea rs
f r om the  da te  o f  t he  f i r s t  consumer  pu rchase ,  w i t h  t he  excep t i on  o f :
-  a l l  e l ec t r i ca l  p roduc t s :  t h ree  yea rs  f r om the  da te  o f  t he

f i r s t  consumer  pu rchase ;
-  cone  assemb l ies  i n  t he  l oudspeaker  and  d iaph ragms  in  the

Compac t  D r i ve rs :  S l9g  f  rom the  da te  o f  t he  f  i r s t  consumer
pu rchase ;
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-  movab le  pa r t s ,  such  as  cas to r s ,  l ocks ,  hand les ,  h i nges ,  f ans ,
e t c :  one  yea r  f r om the  da te  o f  t he  f i r s t  consumer  pu rchase ;

-  compu te rs  and  assoc ia ted  pe r i phe ra l s :  s i x  mon ths  f r om the
da te  o f  t he  f i r s t  consu Íne r  pu rchase .

HOI{ TO VALIDATE THE WARRANTY

To  va l i da te  v ía r ran t y ,  f i l l  ou t  t he  enc losed  wa r ran t y  ca rd  and
re tu rn  i t  t o  s tage  Accompany  w i th in  ten  days  o f  t he  pu rchase  da te .
The  pu rchase r  mus t  a lways  keep  t he  o r i g i na l  b i l l  o f  sa l e  t o
es tab l i sh  t he  da te  o f  pu rchase .

ITEMS EXCLUDED FRO}T WARRANTY

Appea l  on  war ran ty  w i l l  be  vo ided  i n  case  :
o f  de fec t s  caused  by  i n f l uence  f r om the  ou t s i de ,  acc iden t ,
m i suse ,  neg lec t  o r  i n f l uence  o f  wa te r ;

-  t he  se r ia l  number  on  the  war ran ty  and /o r  p roduc t  has  been
de faced ,  a l t e red  o r  removed ;

-  o f  damage  due  to  sh ipmen t ;
-  o f  damage  resu l t i ng  f r om neg lec t i on  o f  i ns t r uc t i ons  l i s t ed  i n

the  use r  manua l ;
-  o f  damage  caused  by  i nco r rec t ,  abnorma l  o r  abuse  du r ing

de l i ve r y ;
-  t he  un i t  has  been  repa i red  (o r  shown  s i gns  o f  r epa i r )  by

someone  no t  au tho r i sed  by  S tage  Accompany ;
-  i f  t he  wa r ran t y  r eg i s t r a t i on  ca rd  has  no t  been  re tu rned  t o

S tage  Accompany  w i th in  10  days  o f  pu rchase ;
-  t he  o r i g i na l  b i l I  o f  sa l e  can  no t  be  p resen ted  wheneve r

wa r ran t y  se rv i ce  i s  r equ i red ;
the cause of  damage is  unknown

IíHAT ríE I{ILL DO

Sh ipmen t  o f  t he  p roduc t  t o  a  S tage  Accompany  dea le r  i s  a t  t he  r i sk
and  respons ib í l i t y  o f  t he  cus tomer .
S tage  Accompany  w i l l  pay  a l l  l abou r  and  ma te r ia l  expenses  fo r  a l l
r epa i r s  cove red  by  th i s  war ran ty .  S tage  Accompany  w i l l  no t  pay  the
cos t  o f  sh ipmen t  t o  the  S tage  Accompany  dea le r  o r  t o  t he  fac to ry .
However  S tage  Accompany  w i t l  pay  the  re tu rn  sh ipp ing  cha rges  i f
r epa i r s  a re  cove red  by  the  s ,a r ran ty .
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CAUTION

l {a r ran ty  work  can  on l y  be  pe r fo rmed  a t  ou r  au tho r i sed  se rv i ce
cen te rs  o r  a t  ou r  f ac to ry .  Eve ry  repa i r  o r  a t tempted  repa i r  by  a  non
au tho r i sed  pa r t y  w i l l  vo i d  t he  wa r ran t y .

S tage  Accompany  resê rves  the  r i gh t  t o  a l t e r  spec i f i ca t i ons  w i thou t
p r i o r  no t i ce .

3  Tak ing  t he  PPE 2410  apa r t

I n  mos t  se rv i c i ng  cases ,  i t  w i l l  be  su f f i c i en t  t o  r emove  t he
equa l i se r s  t op  pane l .  A f t e r  t h i s  you  w i l l  have  access  t o  a I I  t he
boa rds .
F i r s t  be  su re  tha t  t he  ma ins  p lug  i s  removed  f rom the  recep tac le .
Then  remove  the  e igh t  t op  pane l  sc rews  and  fou r  s ide  pane l  sc rews
( f i g  1 ) .  Now  the  t op  pane l  can  be  removed  and  t he  mo the rboa rd  w i t h
a l l  t he  p l ug  i n  boa rds  w i I I  be  v i s i b l e .

l'
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F ig  1 Top s ide of  the ?PE 2410

The  p lug  i n  boa rds  can  be  t aken  ou t  j us t  by  pu l l i ng  ( f i g  2 ) .
Access  to  the  f ron t  and  i npu t  /  ou tpu t  boa rd  can  be  ob ta ined  by
remov ing  the  t v {o  sc reu ís  o f  t he  app rop r ia te  ba r  a t  t he  s ide  pane ls
the  PPE 2410 .  A f te r  remov ing  the  ba rs  the  f ron t  o r  back  pane l  can
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t a k e n  o u t .
T h e  m o t h e r b o a r d  a n d  t h e  p o w e r  s u p p l y  b o a r d  c a n  b e  t a k e n  o u t  b y
r e m o v i n g  t h e  s c r e w s  t h a t  l o c k  t h e m  t o  t h e  b o t t o m  p a n e l .  F o r  t h e
p o w e r  s u p p l y  b o a r d  a n  a d d i t i o n a l  f o u r  s c r e w s  t h a t  s e c u r e  t h e  p o w e r
t r a n s i s t o r s  h a v e  t o  b e  r e m o v e d  ( s e e  f i g . 3 ) .

! ]SPL, iY & 3! : : !NS

F is  2 PPE 2410 w i th  removed top  pane l
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5  B a s i c  o p e r a t i o n  o f  t h e  e l e c t r o n i c s

T h i s  c h a p t e r  d e s c r i b e s  s o m e  o f  t h e  k e y  c i r c u i t s  o f  t h e  P P E  2 4 7 0 .  T h e
c o m p l e t e  c i r c u i t  d r a w i n g s  c a n  b e  f o u n d  o n  p a g e  1 8  t o  4 4 .

5 . 1  T h e  i n p u t  /  o u t p u t  b o a r d

T h e  i n p u t  /  o u t p u t  b o a r d  c o n t a i n s  t h e  e l e c t r o n i c s  f o r  t h e  i n p u t
a m p l i f i e r s ,  t h e  b y p a s s  r e l a y s ,  t h e  o u t p u t  a m p l i f i e r s ,  t h e  M I D I  a n d
t h e  S A n e t  c o n n e c t i o n s .

T h e  i n p u t  a m p l i f i e r  i s  a  s t r a i g h t f o r w a r d  o p a m p  d i f f e r e n t i a l
a m p l i f i e r .
T h e  a m p l i f i e r  p r o v i d e s  f o r  a  3  d B  g a i n .  C o m m o n  m o d e  r e j e c t i o n  c a n  b e
t r i m m e d  w i t h  T R 2  f o r  l o w  f r e q u e n c i e s  a n d  w i t h  T R l  f o r  h i g h
f r e q u e n c i e s .  S e e  p a g e  5 2  f o r  t h e  e x a c t  a d j u s t m e n t  p r o c e d u r e .  T h e
v a l u e  o f  R 4  i s  t h r e e  t i m e s  h i g h e r  t h a n  R 5  t o  o b t a i n  t h e  s a m e  i n p u t
i m p e d a n c e  a t  t h e  +  a n d  -  i n p u t s  ( 2 4 k 0  e a c h  l e g ) .

o{í $ttr

F i g  4 I n p u t  a m p l i f i e r

B o t h  i n p u t s  a n d  o u t p u t s  a r e  e q u i p e d  w i t h  r e i a y s  t o  p r o v i d e  f u l l
b y p a s s  i n  c a s e  t h e  p o w e r  o f  t h e  e q u a l i s e r  i s  t u r n e d  o f f .
T h e  o u t p u t s  a r e  e l e c t r o n i c a l l y  b a l a n c e d  a n d  h a v e  a  D C  s e r v o
f e e d b a c k .  T h i s  f e e d b a c k  p r o v i d e s  f o r  a  I o w  o u t p u t  o f f s e t .
T h e  o u t p u t s  a r e  c r o s s - c o u p l e d  s o  t h a t  a  s h o r t c i r c u i t  o f  o n e  o u t p u t
r e s u l t s  i n  a  6  d B  e x t r a  g a i n  o n  t h e  o t h e r  ( t r a n s f o r m e r  s i m u l a t i o n ) .
O u t p u t  s y m m e t r y  c a n  b e  a d j u s t e d  w i t h  T R S  a n d  T R 6 .  S e e  p a g e  5 2  f o r
t h e  a d j u s t m e n t  p r o c e d u r e .
T h e  o u t p u t  b o a r d  a l s o  c o n t a i n s  t h e  d i g i t a l  i n t e r f a c e s .
A  S N 7 5 1 7 6  R S 4 2 2  d r i v e r  p r o v i d e s  t h e  S A n e t  i n t e r f a c e .
M I D I ,  i s  o n l y  b u f f e r e d  a n d  t h e  c o n t r o l l e r  i s  l o c a t e d  o n  t h e  p r o c e s s o r
b o a r d

l '
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5 . 2  T h e  b o o s t  /  c u t  b o a r d

T h e  b o o s t  /  c u t  b o a r d  c o n t a i n s  t h e  e l e c t r o n i c s  t o  s u p p l y  t h e  f i l t e r s
w i t h  t h e  r i g h t  a m o u n t  o f  s i g n a l  a n d  t o  a d d  t h e  f i l t e r  o u t p u t  t o  t h e
o r i g i n a l  s i g n a l .
E a c h  o f  t h e  t w o  c h a n n e l s  h a s  i t s  o w n  b o o s t  /  c u t  b o a r d  a n d  f i g u r e  6
s h o w s  t h e  b a s i c  s e t  u p .
T h e  i n p u t  l e v e l  i s  c o n t r o l l e d  b y  D C l  a n d  e x t r a  g a i n  c a n  b e  a d d e d  Í n
t h e  f e e d b a c k  n e t w o r k  a r o u n d  R 1 3  a n d  R 1 4 .  T h e  d i g i t a l  c o d e  a t  t h e
d i g i t a l  i n p u t  o f  t h e  D A C  d e t e r m i n e s  t h e  a t t e n u a t i o n  o f  t h e  c i r c u i t .
T h i s  l e v e l  i n  d B  c a n  b e  c a l c u l a t e d  w i t h  t h e  f o r m u l a :

A = 2 0 * I o g  n
4096

w h e r e  n  i s  t h e  d e c i m a l  v a l u e  o f  t h e  b i t  c o d e .  w h e n  e x t r a  g a i n  i s
u s e d ,  a d d  1 0  o r  2 0  d B .
s i n c e  t h e  Í n t e r n a l  r e s i s t a n c e  o f  t h e  D A  c o n v e r t e r  i n f l u e n c e s  t h e
o v e r a l l  g a i n  o f  t h e  c i r c u i t ,  R 1 3 ,  R 1 4  a n d  R 1 5  s h o u l d  b e  m a t c h e d  t o
t h e  D A  c o n v e r t e r .  P a g e  2 2  c o n t a i n s  a  t a b l e  w h e r e  t h e  e x a c t  v a l u e s
can  be  found .
The  DAC res i s tance  can  be  measured  be tween  p ins  1  and  20  a f te r
has  been  removed  f r om i t s  socke t .  A  cond i t i on  i s  t ha t  you  have
supp ly  the  DAC w i th  a  vo l tage  o f  1 .2  V  be tween  p ins  3  (Gnd)  and
18  ( vdd ) .

i t
t o
p in
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F i S .  6  B o o s t  /  c u t  b o a r d  s e t  u P

N e x t  t h e  s i g n a l  i s  f e d  t o  f o u r  D A  c o n v e r t e r s  w h i c h  p r o v i d e  t h e  c u t

s i g n a l  f o r  t h e  s t a t e  v a r i a b l e  f i l t e r s .  I n  f i g u r e  6  o n l y  o n e  ( D C 4 )  i s

s h o w n  f o r  t h e  c u t  s i g n a l  o f  f i l t e r  1 .  T h i s  c i r c u i t  c a n  p r o v i d e  a
g a i n  f a c t o r  o f  - 0 . 8 9 .

A f t e r  i n v e r t i n g  t h e  s i g n a l  w i t h  I C 1 - b ,  a n o t h e r  f o u r  D A  c o n v e r t e r s
f e e d  t h e  s i g n a l  f o r  b o o s t  p u r p o s e s  t o  t h e  f i l t e r s .  T h e  b o o s t  c i r c u i t
f o r  f i l t e r  1  i s  s h o w n  ( D C 8 )  a n d  t h i s  c i r c u i t  c a n  p r o v i d e  a  g a i n

f a c t o r  o f  8 . 4 4 ,
H e r e  a g a i n ,  a I I  t h e  f e e d b a c k  r e s i s t o r s  h a v e  t o  b e  m a t c h e d  t o  t h e

D A C .  T h e  v a l u e s  c a n  b e  f o u n d  i n  t h e  t a b l e s  a t  p a g e  2 4 .  T h e  D A C
r e s i s t a n c e  c a n  b e  m e a s u r e d  b e t w e e n  p i n s  1  a n d  1 6  a f t e r  t h e  D A C  h a s

b e e n  r e m o v e d  f r o m  i t s  s o c k e t .  A  p o w e r  s u p p l y  i s  n o t  n e c e s s a r y .
T h e  o r i g i n a l  s i g n a l  i s  a d d e d  w i t h  t h e  f i l t e r  o u t p u t s  a t  t h e  i n p u t  o f
I C Z - a .  T h e  p o l a r i t y  o f  t h e  o u t p u t  s i g n a l  o f  e a c h  o f  t h e  f i l t e r s
d e t e r m i n e s  w h e t h e r  t h e  s i g n a l  i s  g o i n g  t o  b e  b o o s t e d  o r  c u t  a t  a

c e r t a i n  f r e q u e n c y .  T h e  f r e q u e n c y  i s  d e t e r m i n e d  b y  t h e  f i l t e r
s e t t i n g s  a t  t h e  f i l t e r  b o a r d
T h e  o u t p u t  l e v e l  i s  c o n t r o l l e d  b y  D C Z .

5 .3  The  f i l t e r  boa rd

E a c h  c h a n n e l
c o n t a i n s  f o u r
c o n f i g u r a t  i o n

i s  equ iped  w i t h  i t s  own  f i l t e r
s ta te  va r i ab le  f i l t e r s .  F i gu re
o f  a  s ta te  va r i ab le  f i  I t e r .

G l u

M t l r
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F ig .7 S ta te  va r i ab le

T h e  b o o s t  a n d  c u t  i n p u t s  ( f r o m  t h e  b o o s t / c u t  b o a r d )  a r e  s u m m e d  a t
I C 1 - a .  N e x t  y o u  f i n d  a  c i r c u i t  w i t h  3  m u l t i p l y i n g  D A C ' s  a n d  m u l t i p l e
f e e d b a c k .  D C z  a n d  D C 3  a r e  m a t c h e d  a n d  d e t e r m i n e  t o g e t h e r  w i t h  C 9  a n d
C l 3  t h e  c e n t e r  f r e q u e n c y  o f  t h e  b a n d p a s s  f i l t e r .  C 9  a n d  C l 3  a r e  o f
t h e  s a m e  v a l u e .  T h e  c e n t r e  f r e q u e n c y  i s  g i v e n  b y  t h e  f o r m u l a :

f c =
2 .

w h e r e  R d a c  i s  t h e  i n t e r n a l
d i g i t a l  c o d e  p r e s e n t  a t  t h e
g i v e n  b y :

n t R 6 " " ' C

v a l u e  o f  t h e  D A C
d i g i t a l  i n p u t  ) .

( w h i c h  d e p e n d s  o n  t h e
T h e  D A C  r e s i s t a n c e  i s

Rdac : 256 .  Rfb
n

n  R e p r e s e n t s  t h e  a n a l o g u e  v a l u e  o f  t h e  d i g i t a l  c o d e  ( o o o o o o o o  =  0  t o
1 1 1 1 1 1 1 1  =  2 5 5 )  a n d  R f b  i s  t h e  b a s i c  r e s i s t a n c e  o f  t h e  R - 2 R  n e t w o r k
i n s i d e  t h e  D A C .  T h e  v a l u e  v a r i e s  b e t w e e n  5  a n d  1 s  k 0  a n d  t h e  c o r r e c t
v a l u e s  o f  t h e  c a p a c i t o r s  c a n  b e  f o u n d  i n  t h e  t a b l e s  a t  p a g e  2 7 .

D C 1  d e t e r m i n e s  t h e  O - f a c t o r  a n d  i t s  v a l u e  i s  g i v e n  b y :

o

A l  I  r es i s t o r s  t ha t
t ab le  a t  page  31 .

= R d a c ' R 3 J R 4

nf f iRT

s h o u l d  b e  m a t c h e d  t o  D C l  c a n  b e  f o u n d  i n  t h e



PPE 24LO

SERVICE MANUAL

page:

date:

issue:

L4

2L-L2-1988

1

5 .4  The  c l i p  and  l eve l  de tec t i on  boa rd

The  ma in  f unc t i on  o f  t he  c l i p  and  l eve l  de tec t i on  boa rd  ( see
schema t i cs  a t  page  33 )  i s  t o  i n t e r f ace  ana log  l eve l s  t o  t he
m ic rop rocesso r .  The re  a re  two  t ypes  o f  i n t e r f aces ,  one  f o r  I eve l
de tec t i on  and  one  f o r  c l i p  de tec t i on .
Fo r  t he  l eve l  de tec t i on ,  f ou r  ana logue  s i gna l s  ( bo th  t he  i npu t s  and
bo th  t he  ou tpu t s )  a re  p rec i s i on  rec t i f i ed  (F i g  8 )  and  f ed  t o  an
ana logue  mu l t i p l exe r .  A f t e r  t he  mu l t i p l exe r ,  each  o f  t he  DC s i gna l s
i s  conve r ted  i n  a  d i g i t a l  code .

OIl IÀRJT

F is .8 Prec i s i on  rec t i f i e r

The  AD  conve r te r  i s  bu i l t  a round  IC1 ,  IC2  and  IC3 .  A f t e r  t he
mu l t i p l exe r  t he  s i gna l  i s  passed  t o  a  bu f f e r  and  compara to r  IC3
compares  the  i npu t  s igna l  w i th  the  re fe rence  s igna l  p roduced  by  DA
conve r te r  IC1 .  Th i s  r e fe rence  l eve l  depends  on  t he  d i g i t a l  code
produced  by  the  p rocesso r .  By  means  o f  succes i ve  app rox ima t ion ,  t he
p rocesso r  de te rm ines  t he  d i g i t a l  va l ue  wh i ch  i s  c l oses t  t o  t he
ana logue  l eve l  w i t h  t he  f o rmu la :

D=U in *256q_
D  i s  t h e  a n a l o g  v a l u e  o f  t h e  d i g i t a l  c o d e  ( 0 0 0 0 0 0 0 0  =  0  a n d  1 1 1 1 1 1 1 1
=  2 5 5 ) .  U , o +  i s  t h e  r e f e r e n c e  v o l t a g e  ( - 1 0 . 2 4  Y )  a d j u s t e d  w i t h  P l .
F o r  t h e  c I Í p  d e t e c t i o n ,  a l l  p o s s i b l e  p l a c e s  w h e r e  a n  o v e r l o a d  c a n
o c c u r  a r e  s e n s e d  a n d  f e d  t o  c o m p a r a t o r s .  T h e s e  a r e :

T h e  t w o  i n p u t s  o f  t h e  e q u a l i s e r  ( a n  o v e r l o a d  c a n  o c c u r  w h e n
1 0  o r  2 0  d B  e x t r a  g a i n  i s  u s e d ) .

-  T h e  f o u r  b o o s t  o u t p u t s  o f  e a c h  c h a n n e l  ( e a c h  f i l t e r  c a n
p r o v i d e  1 9 . 5  d B  o f  g a i n ) .
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The  f i l t e r  ou tpu t  summing  po in t  ( each  f Í l t e r  can  p rov ide  a
sma l l  amoun t  o f  boos t  a t  t he  same f requency  caus ing  the
ou tpu t  t o  c l i p ) .

A l l  s i gna l s  a re  s i ng le  s i ded  rec t i f i ed  and  a t t enua ted  6  dB  be fo re
they  a re  fed  to  the  compara to r .  The  compara to r  has  ou tpu ts  on  l og i c
leve l  and  a re  i n te r faced  to  the  da ta  bus  th rough  74HC244  bu f fe rs .
IC l5  l a t ches  t he  con t ro l  s i gna l s  f o r  bypass ,  i npu t  ga in  and  t he
mu l t i p l exe r .
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5 .7  The  f r on t  con t ro l  boa rd

The  f r on t  con t ro l  boa rd  con ta i ns  t he  d r i ve  e l ec t ron i cs  f o r  t he
d i sp lays  on  t he  f r on t  boa rd  and  t he  c i r cu i t r y  t o  r ead  t he  pos i t i on
o f  t he  sw i t ches .
A l l  i n f o rma t i on  f o r  t he  d i sp lays  i s  sen t  se r i a l l y  t o  t he  f r on t
boa rd .  Each  f r ame  con ta i ns  t he  i n fo rma t i on  f o r  one  co lumn  (32  b i t s ) .
Each  t ime  da ta  i s  w r i t t en  t o  a  ce r t a i n  co lumn  o f  l eds  o r  d i sp lays ,  a
read  and  a  w r i t e  cyc l e  i s  pe r f o rmed .
I n  t he  read  cyc le ,  t he  " v i deo  i n t "  l eve l  i s  l ow  and  t he  d i sp lay  da ta
i s  s to red  by  the  p rocesso r  i n to  RA l l  IC9 .  The  p rocesso r  ad ress  buss
i s  passed  to  the  RAI I  t h rough  IC l  and  IC2 .  The  da ta  con ta ins  32  b i t s
t ha t  a re  d i v i ded  ove r  8  n i bb les .  The  da ta  i s  s t o red  i n to  IC9  t h rough
IC10-A .
I n  t he  w r i t e  cyc l e ,  " v i deo  i n t "  i s  h i gh  and  d i sp lay  con t ro l  i s  t aken
ove r  comp le te l y  by  the  con t ro l  c i r cu i t .  The  RA l , {  n ibb les  a re
subsequen t l y  l oaded  i n to  IC11  and  se r i a l l y  t r ansm i t t ed  t o  t he  f r on t .
The  end  o f  t he  cyc le  i s  de tec ted  by  ICS.
The  readou t  c i r cu i t  f o r  t he  sw i t ches  comprehenses  IC12 ,  IC13  and
IC14 .  The  keybu f  s i gna l s  a re  no rma l l y  h i gh .  To  read  a  row  o f
sw i t ches ,  one  o f  t he  keybu f  s i gna l s  i s  made  l ow  by  t he  p rocesso r .
The  ou tpu t  o f  IC13  goes  l ow  and  t he  keyco t  by te  i s  t r ans fe r red  t o
the  da ta  bus .

5 .8  The  mo the r  boa rd

0n  t he  mo the r  boa rd  a l l  i n t e r connec t i ons  be tween  t he  va r i ous  PCB 's
a re  made .
I t  a l so  con ta i ns  t he  decod ing  l og i c  f o r  va r i ous  con t ro l  and  ch ip
enab le  s i gna l s .

5 .9  The  power  supp ly  boa rd

The  power  supp ly  (page  43  and  44 )  i s  a  s t ra igh t fo rward  regu la ted
supp l y  w i t h  78  and  79  se r i es  regu la to r s .
The  5  vo l t  supp l y  (ma in l y  f o r  t he  d i g i t a l  c i r cu i t r y )  i s  ex tended
w i th  a  power  t r ans i s to r  t o  p rov ide  f o r  a  h i ghe r  cu r ren t  capab i l i t y .
I t s  ou tpu t  i s  f i l t e red  t o  e l im ina te  p rocesso r  no i se  ou t  o f  t he
supp l y  and  ma ins  no Í se  ou t  o f  t he  p rocesso r  c i r cu i t .
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5 .5  The  p rocesso r  boa rd

The  p rocesso r  c i r cu i t  ( see  page  35 )  con ta i ns  a  m ic rop rocesso r ,  power
down  p ro tec t i on ,  memory  and  t he  M ID I  con t ro l l e r .
The  p rocesso r  has  th ree  d i f f e ren t  k inds  o f  on  boa rd  memory .  IC4  i s
an  EPROI ' I  wh ich  con ta ins  the  so f tware  fo r  s ta r t i ng  the  p rocesso r ,
t es t i ng  t he  o the r  memor i es  and  down load ing  t he  sys tem so f twa re .
IC3 ,  a  F lash  EPRO} I ,  con ta ins  the  sys tem so f tware  and  can  be
p rog rammed th rough  SAne t  w i thou t  remov ing  i t .
ICS  i s  a  RAL l  wh i ch  con ta i ns  p rog ram va r i ab les ,  e .g .  t he  equa l i se r
con t ro l  se t t i ngs .  Th i s  IC  i s  p rov ided  w i t h  ba t t e r y  backup  t o  save
the  se t t i ngs  when  t he  ma ins  power  i s  sw i t ched  o f f .  The  ba t t e r y  has
a  l i f e  t i m e  o f  a p p r o x .  1 0  y e a r s .
I C 7  a n d  I C 8  a r e  p r o t e c t i o n  I C ' s  t o  s a v e
i s  s w i t c h e d  o n  a n d  o f f .
I C 6  i s  t h e  M I D I  c o n t r o l l e r  w h i c h  i s  t h e
M I D I  a n d  t h e  p r o c e s s o r .
0n  the  PCB,  R7  and  C24  a re  om i t ted  and  D l  i s  rep laced  by  a  0  0
res i s t o r .  l { i t h  t hese  componen ts ,  t he  p rog ramming  vo l t age  o f  t he
f l ash  EPROI /  can  be  i n f l uenced .

5 .6  The  f r on t  boa rd

The  f r on t  boa rd  ( see  page  37  &  38 )  con ta i ns  t he  use r  i n t e r f aces :
bu t t ons  and  d i sp lays .
Bo th  t he  readou t  o f  t he  bu t t ons  and  t he  d i sp lay  d r i ve  a re
mu l t i p l exed .
The  bu t tons  a re  scanned  in  the  fo l l ow ing  v íay :
A I I  key row  s i gna l s  a re  no rma l l y  h i gh .  Keyco l  0  t o  7  a re  no rma l l y
pu l l ed ' h i gh ' by  t he  res i s t o r  ne two rk  A6 .  To  read  a  ro r f ,  o f  sw i t ches ,
i t s  key row  i npu t  i s  made ' I ow 'by  t he  p rocesso r .  Eve ry  bu t t on  t ha t
Í s  pushed  causes  a  sho r t c i r cu i t  be tween  i t s  row  and  i t s  co lumn so
a l l  o f  t he  co lumns  o f  t he  ac t i va ted  sw i t ches  a re  pu l l ed  l ow .
Unac t i va ted  sw i t ches  I eave  t he i r  co l umn  h igh .  A I I  keyco l  l eve l s  a re
read  by  t he  p rocesso r ,  t he  nex t  key row  i s  made ' I ow 'and  t he  same
procedure  fo l l ows .  By  mak ing  a l l  t he  key row s igna ls  subsequen t l y
l ow ,  a l I  t he  bu t t ons  a re  scanned .
The  d i sp lays  a re  d r i ven  i n  a  s im i l a r  way .  The  con t ro l  l og i c  on  t he
f ron t  con t ro l  boa rd  l oads  t he  da ta  f o r  a  ce r t a i n  co lumn  i n to  t he
sh i f t  r eg i s te r s  IC3 ,  IC4 ,  IC7  and  IC1 .  A f t e r  t h i s  i s  f i n i shed ,
demu l t i p l exe r  IC9  se lec t s  t he  r i gh t  co lumn .  The  reg i s te r s  a re  I oaded
aga in  aqd  t he  nex t  co lumn  i s  ac t i va ted .

memory  conten ts  when power

d i r e c t  i n t e r f a c e  b e t w e e n
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P?E-2410  res i s to r  va lues  fo r  i npu t  ga in  c i r cu i t  us ing  AD7545JN

DAC resistance rglga(!,)
5ooo=-5Z5o
5250 - 5500
5500 - 5750
5750 - 6000
6000 - 6250
6250 - 6500
6500 - 6750
6750 - 7000
7000 - 7250
7250 - 7500
7500 - 7750
7750 - 8000
8000 - 8250
8250 - 8500
8500 - 8750
8750 - 9000
9000 - 9250
9250 - 9500
9500 - 9750
9750 - 10000
10000 -  10250
10250 -  10500
10500 - 10750
10750 -  11000
11000  -  11250
11250  -  11500
11500  -  11750
11750  -  12000
12000 - 12250
12250 - 12500
12500 - 12750
12750 - 13000
13000 -  13250
13250 -  13500
13500 -  13750
13750 -  14000
14000 - 14250
14250 - 14500
14500 -  14750
14750 - '15oOO
15000 - 15250
15250 -  15500
15500 - 157s0

R13  (  0 ' l
23700
24900
26100
27400
28000
29400
30900
31600
33200
34000
35700
36500
37400
39200
40200
4t200
42200
43200
44200
45300
46400
47500
48700
49900
51  100
52300
53600
54900
56200
57600
59000
59000
60400
61900
63400
64900
64900
66500
68100
69800
69800
71500
73200

R14  (0 )
5620
5900
6190
6490
6810
6980
7320
7500
7870
8060
8450
8660
8870
9310
9530
9760

10000
10500
10700
1  1000
11300
11500
1 1800
12100
12400
12700
13000
1 3000
1 3300
13700
14000
14300
14700
14700
1 5000
1 5400
1 5800
15800
16200
16500
1 6900
16900
17400

R15  (0 )
51  100
53600
56200
59000
61900
63400
66500
69800
71500
73200
76800
78700
82500
84500
86600
88700
90900
93100
97600

100000
102000
105000
107000
1 10000
1 13000
1 1 5000
1 18000
1 18000
1 2 1000
1 24000
127000
130000
133000
1 33000
137000
140000
143000
143000
147000
1 50000
150000
154000
158000

15750
16000
16250
16500
16750
17000
17250
17500
17750
18000
18250
18500
18750
19000
1 9250
1 9500
19750

16000
16250
16500
16750
17000
17250
17500
17750
18000
18250
18500
18750
19000
1 9250
19500
1 9750
20000

73200
75000
76800
76800
78700
78700
80600
82500
82500
84500
84500
86600
86600
88700
90900
90900
93100

17800
17800
1 8200
18200
18700
19100
19100
19600
20000
20000
20500
20500
21000
21000
21500
21500
22r00

PPE 24LO

SERVICE MANUAL

pa$e: 26

date: e1-12-I988

l ssue :  I

158000
162000
165000
165000
1 69000
174000
174000
178000
178000
182000
182000
187000
191000
191000
196000
196000
200000



PPE 24LO

SERVICE MANUAL

pa$e: 24

date: eI-Lz-I988

lssue: I

Res i s to r  va lues  f o r  PPE
AD7524JN

DAC res is tance rangx ( ! . )
506,o.'- s25ó--
5250 - 5500
5500 - 5750
5750 - 6000
6000 - 6250
6250 - 6500
6500 - 6750
6750 - 7000
7000 - 7250
7250 - 7500
7500 - 7750
7750 - 8000
8000 - 8250
8250 - 8500
8500 - 8750
8750 - 9000
9000 - 9250
9250 - 9500
9500 - 9750
9750 - 10000
10000 -  10250
10250 -  10500
10500 -  10750
10750 -  11000
11000  -  11250
11250  -  11500
11500  -  11750
11750  -  12000
12000 - 12250
12250 - 12500
12500 - t2750
12750 - 13000
13000 -  13250
13250 -  13500
13500 -  13750
13750 - 14000
14000 - 14250
14250 - 14500
14500  - ' 14750
14750 - 15000

2410  boos t and  cu t  c i r cu i t s  us i ng  541010  o r

R5 ,  R6 ,  R7 ,  R8  (0 )
43200
45300
47500
49900
52300
53600
56200
57600
60400
61900
64900
66500
68100
71500
73200
75000
76800
78700
82500
84500
86600
88700
90900
93100
95300
95300
97600
100000
102000
105000
107000
1 10000
1 10000
1 13000
1 1 5000
1 18000
121000
121000
1 24000
1 27000

R1 ,  R2 ,  R3 ,  R4  (0 )
4640
4870
4990
5230
5490
5760
5900
6190
6340
6650
6810
7150
7320
7500
7680
8060
8250
8450
8660
8870
9090
9310
9530
9760
10000
10200
10500
10700
1  1000
1 1000
1 1300
1 1500
1 1800
12100
1  2100
12400
12700
13000
13000
1 3300

HHHHHHHHHHHH
ooo@@@@@@@@@
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ffi í.")í*)
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Effi
{ E  / \ / \
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ffi (r(t
ff iff i
ffi G)e)

f--""--l

rc5
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tl] IC6
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PA6E ?5 FILTER BOARD



f f i T ! IN

IN
w 3Ét<e,

Rl,+

Rl l ,  R13.  R14 S€E
o-FAcTm ÍAa-E

R11

R15 3a<2
UST ê IN

R16 g€

CUÍ ? IN

FaO, @. FE3 S€E
o-F^clu rAa-E

R21 g(e
msT 3 ÍN

Res 3a€
OJÍ 3 IN

F€Í , EIT, F!Ê SEE
o-FACTTR ïAS-E

RÍB -I€
G T . I  I N

F3+ -t€
CUÏ .+ IN

cl ,  c ,+,  c5,  c!1.  ct7,  cta,
W. c30, c:ll, C,to, C+3, C,++
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l i . l . P P
F T U T P
F I F F F
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c3,r :_ rr Êt

c a s l  I  r r G t o o N  f r L l . J F  I  L r c l r l
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s^101o I  m/ l .  - /  s^ lo lo

á1:4,€ê^ lElgF=F=?tF=+++JE-f {ZI&*,

Rrg 10K0

C.€ roru gv LJ-.|E cs tn FE ÉL ï-\: lc1'6 10ru 5tÍ
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c1l 100u 35V
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i  ssue: update I

R e s i s t o r  a n d  c a p a c i t o r  v a l u e s  f o r  P P E - 2 4 1 0  b a n d  1  f r e q u e n c y  c i r c u i t
u s i n g  S A 1 0 1 0  o r  A D 7 5 2 4 J N .  I n  g e n e r a l ,  P P E ' s  w i t h  a n  l D - c o d e  >  1 2 1
u s e  E 1 2 - r a n g e  c a p a c i t o r  v a l u e s .  H o w e v e r ,  v a l u e s  w i t h  a n  " t "  a r e  E 2 4 .
R e s i s t o r  v a l u e s  a r e  i n  o h m s ,  c a p a c i t o r  v a l u e s  a r e  i n  p i c o f a r a d s .

PPE 24LO

SERVTCE }A{NUAL

page :

date:

2Y

09-05- I  989

- (rDrzl) -
c8,cl2 B,cl3
t8m0 m

m
18m0
l5m0
m

27n
zffi
tm
3Sl

PPE 24LO

SERVÏCE MANUAL

page :

date :

28

09-05- I 989

t)AC range (0)
50m - 52s0
52s0 - sm
55m - 5/50
5/s0 - 60m
60m - 6250
62s0 - 6sm
65m - 6750
6'7$ - 70m
7m-  n f i
nfi - 75m
75m - nfi
7750 - 80m
80m - 8250
8250 - 85m
85m - 8750
8750 - Sm
sm - 92s0
9250 - 95m
gsm - 9750
97$ - 10m0
10m0 - 10250
10250 - 10500
10500 - 107s0
10750 - llm
11m0 - il250
11250 - 11s00
11s00 - 11750
117s0 - l2m0
12m0 - 122s0
122s0 - 12s00
12500 - 12750
12750 - 13m0
13m0 - 13250
13250 - 13500
t35m - 13750
13750 - 14m0
r4m0 - 14250
14250 - 14500
14500 - 14750
14750 . 1500

- (rDslzr) -
6,C12 C9,C13
l3m0 nw

R8,R9
19m
a50m
2150m
zffi
a7ffi
2430m
2550m
2610m
n40m
am
a4m)
3010m
30m
3240m
33m
34mm
3480m
3570m
37CIm
3ffi0m
3920m
4020m
4120m
4m
€20m
€20m
44?fm
4$0m
4640m
4750m
487m
49Sm
49Sm
5110m
5z30m
$60m
$60m
54W
5620m
Í/60m

12m 27m 15m0 2,m0 '
lcÍttr nw 15mr m
8m nw llmo . 24m '
68m nw l2m0 m
5600 27m0
4300 nm
6200 24m0
slm 24m0
llm ?7m0
180 27mÉ

4300 m
1500 24m0
750 24m0

2m zffi
1300 m
2700 20m0
100 m0

1500 20m
tmo 20m0
470 20m0

2m0 18m0
1500 18m0
1100 18m0
620 t8m0
m t8m0

18m 16m0
1500 16m0

820 15m0
510 15m0
m 15m0

3S0 l1m0
7m Pmo

24ffi 12m0
12m 13m0
910 13m0

t5m0 18m0
7500 ' 2,m0 '

l2m0 18u)
6800

10m
l2m0
47m
3ffi nw
27N m
12m0 l2m0
lsm 2ffi
47m 18m0
100 m

3300 l8flx)
27ffi 18m0
s600 l5m0

10m0
1500
1m0
680
n0

27ffi
5m

10m0
l8m0
18m0
l8m0
18m0
15m0
l2m0

15m

680 15m0
470 15m0
n0 l5m0

1sffn
um0
12m0
l2m
l(m

MC rarue (0)
5m - 5250
5250 - 55m
55m - t/50
Ír50 - m
60m - 6250
6250 - 65m
65m - 6"/s0
6750 - 70m
70m - nn
nfl - 75m
750 - nn
nfi - 80m
80m - &50
8250 - 85m
&5m - 8750
8750 - Sm
sm - 9250
92Í] - 95m
95m - 9750
9750 - lmo
lmo - 10250
r02s0 - 10500
10s00 - t0zso
10750 - ltm
llm0 - 11250
il250 - 11500
115m - ll7s0
11750 - l2m0
l2m0 - 122s0
12250 - 12500
12500 - 12750
12750 - 13m0
13m0 - 13250
13250 - 13sm
r3s00 - 13750
13750 - r4m0
l4m - 14250
14250 - l4sm
14500 - 14750
14750 - rsm

180

27m
47n
m
33m

8200 r8m
82m 15m
75m 12m
7500 lom
7s00 tom
6200 680
6800 470
6800 330
6800 180
6200
6200 10m
6200 l8m
6200 t8m
5600 680
5600 560

Rl7, R18
174(m
1820q)
1910m
20mm
21mm
2150m
nffi
?37cm
2430m
24Sm
2610m
2670m
amm
2870m
2940S
3010m
30$m
3160m
3320m
34m
3480m
357m
3650m
37400
3$0m
39Am
3920m
4020m
4120m
4m
€20m
44am
4$0m
4$0m
46{0m
4750m
4870m
4870m
49Sm
5t1m

1100 16m0 m t5m0
750 16m0 4700 12m0

8200 8200 lsm
100 16m0 lmo 15m0

300
m

3S)
4700
4700

Res is to r  and  capac i to r  va lues  fo r  P?E-2410  band  2  f requency  c i r cu i t
us ing  SA1010  o r  AD7524JN.  In  genera l ,  PPE 's  w i th  an  lD -code  >  127
use  E12 - range  capac i t o r  va lues .
Res i s to r  va lues  a re  i n  ohms ,  capac i t o r  va lues  a re  i n  p i co fa rads .

- (r0sr2l) - - (IDl2r) -

i  ssue :  update 1

v2,e6 Pl,c25
15m0 t50
l3m0 27n
l3m0 18m
t3m0 lzm
t2m 680
r2m0 2n
t1m0 18m
1lm0 lzm
10m0 lom
10m0 560

330
100
560
360
180
300
510
360
180
620
470
330
200
680
560

300
m
120

c21,C25
160
l5m
820
m
680
200
750
300
910
s60
m 10m0
750 9100
170 9100
180 9100
820 8200
560 8200

430 5600 470
820 5100 330
msmm
100 5600 lm

4300
4300 nm
5100 lsm
5100 560
5100 s60

w,m
15m
l2m0
12m0
12m0
12m0
10m0
10m0
lm
r0m0
r0m
10m0
t0m0
6800
4700
6800
5600
6800
6800
6800
68ff)
6800
68fl)
6800
6800
6800
6800
5600
4700
4700
5600
5m
s600
5600
5m
5m0
56fl)
3300



PPE 24LO

SERVÏCE MANUAL

pa$e :

date:

29

09-05- r 989

- (rD12l) -
DAC rarge (0)
50m - 5250
5250 - ssm
55m - tf50
5'/50 - 60m
m - 6250
6250 - 65m
6m - 6750
67s0 - 70m
70m - nfi
nfi - 75m
75m - nn
nfi - 80m
80m - 8250
8250 - 85m
85m - 8750
8750 - Sm
sm - P50
92s0 - 95m
95m - 97s0
9750 - 10m
1m0 - 1m50
1m50 - 10s00
10s00 - 10750
10750 - 11m0
1rm0 - 112s0
11250 - 11500
11500 - 11750
11750 - 12m0
ftffi- tm
t?2f0-nffi
12s00 - 12750
12750 - 13m)
13m0 - 13250
13250 - 135U)
13sm - 13750
13750 - l4m0
14m0 - 14250
14250 - 145m
14sm - 14750
14750 - 1sm0

- (rDsl2r) -
c34,c38 85,c39
910 30m
r30 36m
n0 33m
110 33m
n0 ím
150 30m
330 27m
mnf i
110 27n
510 m
4$ 2n
1Í) ?4ffi
n0 2n
390 2000
130 m
750 15m
200 nm
130 20m
270 18m
430 r6m
180 18m
130 18m
390 15m
2n l6m
m l6m
160 lm
130 l6m
390 r3m
150 lsm
120 lsm
390 12m
360 12m
330 12m
200 13m
270 r2m
1s0 13m
lm 13m
100 13m
270 llm
150 t2m

R26,M7
20som
215m
?ztw
8m
2430m
255m
2610m
274ffi
28m
a40m
3010m
30m
324m
$20m
34mm
3480m
3650m
3740m
3830m
3920m
40m
4120m
4m
$m
44ntr
4$0m
4640m
4750m
4870m
4870m
49Sm
5110m
5z30m
$60m
$60m
54$m
s620m
5-/60m
5/60m
smm

qg
10m
2m
tn
560
470
330
m
ln

470
3g)
270
12m
tm
470

3g)
270
m
180
tm
3S
330

560
m
180
150
tm
3S
560
330

270
270
m
3S
180
150

c35,C3g
39m
nm
33m
33m
nn
nm
nm
nm
nn
nn
nn
n8
m
l2m
m
18m
m
18m
18m
18m
t8m
l8m
15m
15m
l8m
12m
15m
15m
l5m
lsm
nn
10m
l2m
l5m
l2m
t2m
12m
l0m
t2m
t2m

i  ssue :  update t

R e s i s t o r  a n d  c a p a c i t o r  v a l u e s  f o r  P P E - 2 4 1 0  b a n d  3  f r e q u e n c y  c i r c u i t
u s i n g  5 4 1 0 1 0  o r  A D 7 5 2 4 J N .  I n  g e n e r a l ,  P P E ' s  w i t h  a n  l D - c o d e  >  1 2 1
u s e  E 1 2 - r a n g e  c a p a c i t o r  v a l u e s .
R e s i s t o r  v a l u e s  a r e  i n  o h m s ,  c a p a c i t o r  v a l u e s  a r e  i n  p i c o f a r a d s .

PPE 24IO

SERVTCE MANUAL

page: 60

date:  O9-05-I989

i  ssue: update I

R e s i s t o r  a n d  c a p a c i t o r  v a l u e s  f o r  P P E - 2 4 1 0  b a n d  4  f r e q u e n c y  c i r c u i t
u s i n g  S A 1 0 1 0  o r  A D 7 5 2 4 J N .  I n  g e n e r a l ,  P P E ' s  w i t h  a n  l D - c o d e  >  l 2 l
u s e  E 1 2 - r a n g e  c a p a c i t o r  v a l u e s .  H o w e v e r ,  v a l u e s  w i t h  a n  " * "  a r e
E 2 4 .
R e s i s t o r  v a l u e s  a r e  i n  o h m s ,  c a p a c i t o r  v a l u e s  a r e  i n  p i c o f a r a d s .

t)AC rarue (0)
50m - 5250
s250 - 55m
55m - t/s0
5/50 - 60m
m - 6250
6'250 - 65m
65m - 6750
6750 - 70m
70m - nfi
nfi - 75m
75m - nn
nfi - 80m
8m - 8250
&50 - 85m
8sm - 87s0
8750 - Sm
sm - 9250
9250 - 95m
95m - 9750
9750 - 10m0
10m0 - 10250
10250 - 10500
10500 - 107í)
10750 - 11m0
llm0 - 11250
11250 - 11500
11500 - 117i)
11750 - 12m0
12m0 - 122s0
12250 - 12500
12500 - 12750
12750 - l3m0
t3m0 - 13250
13250 - t35m
l35m - 13750
13750 - l4m0
l4m0 - 142S
14250 - 145m
14500 * 14750
14750 - 15m

R3s,R36
l6m
1780m
1870m
1910m
20mm
2lmm
2150m
z60m
ziam
2fiom
24Sm
2610m
2670m
2740m
28mm
a40m
301m
30$m
31ffi
?4m
3320m
34mm
3480m
357m
3650m
3740m
3$0m
39Am
4020m
40am
4120m
4m
€20m
44nm
4$0m
4$0m
4640m
4750m
4750m
4870m

c47,C51
390

100
180
180
150
150
270
120
t20
100

m
1s0

c48,62
120
15m
l2m
l2m
t2m
l0m
l0m
t0m
10m
100
680
560

10m
680
470
680
560
680
680
680
680
680
560
560
3S
560
470
680
560
470
470
470
470
3g)
470
470
470
560
330
3$

- (r0s12l) -
c47,C5l C48,C52
n0 l3m
m 13m
240 12m
n0 llm
lm 12m
n0 10m
t20 llm
180 lm
130 lom
180 910
150 910
tm 910
24fr 750
150 820
r20 820
160 750
130 7Íl
110 750
160 680
200 620
t?0 680
lm 680
200 560
120 620
110 6A
150 560
130 560
120 560
110 560
180 470
130
120

510
510

110 510
130 470
120 470
110 470
100 470
130 430
tm 430
110 430

-  ( rDl21) -

m
180
120
n0
20
180
120
100
390
470

270
470
n0
330
180
r50
150
tm
100
m.
180
330
150
n0



PPE 24LO

SERVICE MANUAL

Res is to r  va lues  fo r  PPE-2410  Q- fac to r
AD7524JN

pa$e: 51

date:  e1-L2-1988

issue: I

c i r cu i t  us i ng  541010  o r

R4,  R22, R  13 , R14
R32DAC res i s tance  range  (0 )

5000 - 5250
5250 - 5500
5500 - 5750
5750 - 6000
6000 - 6250
6250 - 6500
6500 - 6750
6750 - 7000
7000 - 7250
7250 - 7500
7500 - 7750
7750 - 8000
8000 - 8250
8250 - 8500
8500 - 8750
8750 - 9000
9000 - 9250
9250 - 9500
9500 - 9750
9750 - 10000
10000 - 10250
10250 -  10500
10500 -  10750
10750  -  11000
11000  -  11250
11250  -  11500
11500  -  11750
11750 -  12000
12000 - 12250
t2250 - 12500
12500 - t2750
t2750 - 13000
13000 -  13250
13250 -  13500
13500 - 13750
13750 - 14000
14000 - 14250
14250  - ' 14500
14500 -  14750
14750 - 15000

R2 .  R11 R29 R5 .  R23 R31
255000
267000
274000
287000
301000
316000
324000
340000
348000
365000
374000
383000
402000
4 1 2000
422000
432000
453000
464000
475000
487000
499000
51 1000
523000
536000
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7  Bas ic  ope ra t i on  o f  t he  so f tware

Th i s  chap te r  exp la i ns  t he  bas i c  changes  i n  t he  PPE 2410  when  a
bu t ton  i s  t ouched .

Inpu t  leve l  down

Frequency down

Depend ing  on  the  se lec ted  band ,  t he  d ig i t a l  va lue  o f  DC2 IDC3,
DC5/DC6,  DC8 /DC9 o r  DC l1 /DC l2  on  the  f i l t e r  boa rd  w i l l  be
dec reased .  The  new f requency  va lue  i s  d i sp layed  i n  the  f requency
d i  sp I  ay .

Frequency up

D e p e n d i n g  o n  t h e  s e l e c t e d  b a n d ,  t h e  d i g i t a l  v a l u e  o f  D C Z | D C 3 ,
D C 5 / D C 6 ,  D C 8 / D C 9  o r  D C l l / D 9 l z  o n  t h e  f i l t e r  b o a r d  w i t t  b e
i n c r e a s e d .  T h e  n e w  f r e q u e n c y  v a l u e  i s  d i s p l a y e d  i n  t h e  f r e q u e n c y
d i s p l a y .

Q-factor  down

The  p rocesso r  dec reases  the
boos t / cu t  boa rd .  The  ana log
s teps  and  t h i s  a t t enua t i on

d ig i t a l  va l ue  p resen ted  t o  DC l  on  t he
resu l t  i s  i nc reased  a t t enua t  i on  i n  dB

i s  d i sp layed  i n  t he  i npu t  l eve l  d i sp lay .

Inpu t  I eve l  up

T h e  p r o c e s s o r  i n c r e a s e s  t h e  d i g i t a l  v a l u e  p r e s e n t e d  t o  D C 1  o n  t h e
b o o s t  /  c u t  b o a r d .  T h e  a n a l o g  r e s u l t  i s  d e c r e a s e d  a t t e n u a t i o n  i n  d B
s t e p s  a n d  t h i s  a t t e n u a t i o n  i s  d i s p l a y e d  i n  t h e  i n p u t  l e v e l  d i s p l a y .
P r e s s i n g  t h e  u p  a n d  d o w n  b u t t o n s  a t  t h e  s a m e  t i m e  c a u s e s  t h e  i n p u t
s t a g e  t o  s w i t c h  t o  a n o t h e r  a m o u n t  o f  g a i n .  T h e  g a i n  i s  d e t e r m i n e d  b y
S W I  o n  t h e  b o o s t / c u t  b o a r d .  T h e  e x t r a  g a i n  i s  d i s p l a y e d  i n  t h e  i n p u t
I e v e l  d i s p l a y .

Boost / cut down

Depend ing  on  t he  se lec ted  band  and  i t s  p rev ious  l eve l  t he  d i g i t a l
va lue  o f  one  o f  t he  DAC 's  DC3. .DC10  on  the  boos t  /  cu t  boa rd  i s
i nc reased  o r  dec reased  resu l t i ng  i n  0 .5  dB  s teps  a t t enua t i on  o r
amp l i f i ca t i on .  Fo r  examp le :  i f  t he  p rev ious  l eve l  was  -5  dB  i n  band
2  t he  d i g i t a l  va l ue  o f  DC3  w i l l  be  i nc reased .0 r  :  i f  t he  p rev ious
leve l  was  +  4  dB  the  d ig i t a l  l eve l  o f  DC7  w i i l  be  dec reased .  The
changed  l eve l  i s  d i sp layed  i n  t he  boos t / cu t  d i sp lay .

Boost  /  cut  up

D e p e n d i n g  o n  t h e  s e l e c t e d  b a n d  a n d  i t s  p r e v i o u s  l e v e l ,  t h e  d i g i t a t
v a l u e  o f  o n e  o f  t h e  D A C ' , s  D C 3 . . D C 1 0  i s  i n c r e a s e d  o r  d e c r e a s e d
r e s u l t i n g  i n  0 . 5  d B  s t e p s  a t t e n u a t i o n  o r  a m p l i f i c a t i o n .  F o r  e x a m p l e :
i f  t h e  p r e v i o u s  l e v e l  w a s  - 5  d B  i n  b a n d  2  t h e  d i g i t a l  v a l u e  o f  D C 3
w i l l  b e  d e c r e a s e d . 0 r  :  i f  t h e  p r e v i o u s  l e v e l  w a s  +  4  d B  t h e  d Í g i t a l
l e v e l  o f  D C 7  w i l l  b e  i n c r e a s e d .

t h e  d i g i t a l  v a l u e
i n c r e a s e d .  I t s  n e w

o f  DC l ,  DC4 ,  DC7
va lue  i s  d i p l ayed

t h e  M I D I  p r o g r a m  n u m b e r  i s

I n  t h e  M I D I  c h a n n e l  n u m b e r  s e l e c t i o n  m o d e ,  t h e  M I D I  c h a n n e l  n u m b e r
i s  d e c r e a s e d .
I n  t h e  M I D I  o m n i  s e l e c t i o n  m o d e ,  t h e  o m n i  m o d e  i s  t o g g l e d  o n  a n d
o f  f  .
I n  t h e  p r e s e t  o n l y  s e l e c t i o n  m o d e ,  t h e  p r e s e t  o n l y  m o d e  i s  t o g g l e d
o n  a n d  o f f .
I n  t h e  l e v e l l e r  t h r e s h o l d  s e l e c t i o n  m o d e ,  t h e  t h r e s h o l d  l e v e l  i s
d e c r e a s e d .

8- fac to r  up

D e p e n d i n g  o n  t h e  s e l e c t e d  b a n d ,  t h e  d i g i t a l  v a l u e  o f  D C l ,  D C 4 ,  D C 7
o r  D C 1 0  o n  t h e  f i l t e r  b o a r d  i s  d e c r e a s e d .  I t s  n e w  v a l u e  i s  d i s p l a y e d
i n  t he  Q- fac to r  d i sp lay .
I n  t he  M ID I  p rog ram tab le
i  nc reased .
In  the  MID I  channe l  number
i s  i nc reased .
I n  t he  M ID I  omn i  se lec t i on
o f f .

mode ,  t he  MID I  p rog ram number  i s

se lec t i on  mode ,  t he  MID I  channe l  number

mode ,  t he  omn i  mode  i s  t ogg led  on  and



I n  t h e  p r e s e t  o n l y  s e l e c t
o n  a n d  o f f .
I n  t h e  I e v e l  l e r  t h r e s h o l d
i  n c r e a s e d .
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i on  mode ,  t he  p rese t  on l y  mode  i s  t ogg led

se lec t i on  mode ,  t he  t h resho ld  l eve l  i s
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Output  leve l  down

T h e  p r o c e s s o r  d e c r e a s e s  t h e
b o o s t / c u t  b o a r d .  T h e  a n a l o g
s t e p s  a n d  t h i s  a t t e n u a t  i o n

d ig i t a l  va l ue  p resen ted  t o  DC2  on  t he
resu l t  i s  i nc reased  a t t enua t  i on  i n  dB

i s  d i sp layed  i n  t he  ou tpu t  l eve l  d i sp lay .

Output  level  up

The  p rocesso r  dec reases  the  d ig i t a l  va lue  p resen ted  to  DC2  on  the
boos t / cu t  boa rd .  The  ana log  resu l t  i s  dec reased  a t tenua t i on  i n  dB
s teps  and  t he  a t t enua t i on  i s  d i sp layed  i n  t he  ou tpu t  l eve l  d i sp lay .
Wi th  bo th  up  and  down  bu t tons  p ressed  a t  t he  same t ime ,  t he  ou tpu t
i s  mu ted  (DCZ  se t  t o  ze ro ) .

K e y b o a r d  1  t o  I

W i t h  t h e s e  b u t t o n s  p r e s e t s  c a n  b e
s e t t i n g s  c a n  b e  e i t h e r  c o m p a r e d ,
m i d i  p r o g r a m ,  r e c a l l e d  e t c ,  e t c .
A l t h o u g h  n e a r l y  a l l  c h a n g e s  h a v e
o n l y  t h e  r e c a l l i n g  o f  p r e s e t s  h a s
s i g n a l  p a d .
l { h e n  a  k e y b o a r d  b u t t o n  i s  p r e s s e d
f u n c t i o n s  a r e  s e l e c t e d :

s e l e c t e d .  A f t e r  s e l e c t i o n ,
s t o r e d ,  m o n i t o r e d ,  c o n n e c t e d  t o  a

e f f e c t  o n  t h e  d i s p l a y  r e a d i n g s ,
e f f e c t  o n  t h e  h a r d w a r e  i n  t h e

f o r  m o r e  t h a n  2  s e c o n d s ,  s p e c i a l

but  t  on 1
2
3
4
5
6
7
I
4&7

s e l e c t  M I D I
s e l e c t  M I D I
s e l e c t  M I D I
M I D I  r e s e t
se lec t  p rese t  on l y  mode
se lec t  l eve l l e r  mode
rese t  p rese ts
se lec t  sys tem i n fo rma t  i on
un lock  wh i l e  t he  PPE 2410  í s  t u rned  on

p r o g r a m  t a b l e
c h a n n e l  n u m b e r
o m n Í  m o d e  o n / o f f
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o f  t h e  i n p u t  v o l u m e  d i s p l a y  c a n  b e  s e t
h o l d  t i m e s  c a n  b e  s e l e c t e d : 5  s e c o n d s
a r e  c o m p l e t e l y  s o f t w a r e  c o n t r o l l e d  a n d
o f  t h e  l e d b a r s .

pa$e: 48

date: eI

lssue: I

T h e  c h a n n e l
b o a r d .
T h e  c h a n n e l
b o a r d .
Yíhen  EO ou t  i s  ac t i va ted ,  t he  re l ays  a re  se t  i n  t he i r  unac t i va ted
s ta te  ( e l ec t ron i cs  bypassed ) .  The  re l ays  a re  I a t ched  and  bu f f e red
IC15  and  T3  /  Í 4  on  t he  c l i p  and  l eve l  de tec t i on  boa rd .
The  s ta te  o f  t he  sw i t ches  a re  i nd i ca ted  by  l eds .
Push ing  the  channe l  1  E0  i n lou t  bu t ton  wh i l e  t u rn ing  the  PPE 2410
makes  t he  d i sp lay  show  the  t o ta l  s i gna l  p resen t  t ime .

I n p u t  I e v e l  p e a k  h o l d

bu t ton  a f fec ts  re lay  1  and  3  on  the  i npu t /ou tpu t

bu t ton  a f fec ts  re lay  2  and  4  on  the  i npu t /ou tpu t

by

o n

Wi th  t h i s  sw i t ch ,  peak  ho ld
on  o r  o f f ,  and  when  on ,  two
and  i n f i n i t e .  The  f unc t i ons
on l y  a f f ec t  t he  upda te  t ime

B a n d  s e l e c t

Ac t i va t i ng  one  o f  t hese  bu t t ons  causes  t he  d i sp lays  show  the
pa rame te rs  o f  t he  se lec ted  band .  A I l  changes  made  w i t h  one  o f  t he
boos t  /  cu t ,  cen te r  f requency  o r  O- fac to r  bu t tons  a re  re la ted  to
the  se lec ted  band .
P ress ing  the  channe l  1  and  4  band  se lec t  bu t tons  a t  t he  same t ime
wh i l e  tu rn ing  the  power  sw i t ch  on  causes  the  boo t  mode  to  be
ac t i va ted .  "Boo t  E "  o r  "Boo t  P "  appea rs  i n  t he  cen te r  d i sp lay  and
th ree  f l ash ing  do t s  i n  t he  i npu t  l eve l  d i sp lay .

Band bypass

T h e  p r o c e s s o r  s e t s  t h e  b o o s t  a n d  c u t  D A C ' s  o f  t h e  r e l a t e d  c h a n n e l
o n  l o g i c  z e r o  l e v e l  w h e n  o n e  o f  t h e  b a n d  b y p a s s  b u t t o n s  a r e
a c t i v a t e d .  A  l e d  i n d i c a t e s  b y p a s s .  ï { h e n  t h e  b a n d  b y p a s s  b u t t o n  i s
p r e s s e d  a g a i n ,  t h e  s e t t i n g s  i n  t h e  c e n t e r  d i s p l a y  a r e  v a l i d  a g a i n .
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A f t e r  p u s h i n g  l o c k ,  t h e  l e d  w i l l  l i t  a n d
c h a n g e  s e t t i n g s  h a v e  b e c o m e  i n a c t i v e .  A I I
P u s h i n g  l o c k  f o r  a  s e c o n d  t i m e ,  t h e  b a n k
" _ "  a n d  t h e  l o c k  c o d e  c a n  b e  e n t e r e d  i n
P u s h i n g  l o c k  f o r  a  t h i r d  t i m e  u n l o c k s  t h e
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A l l  e q u a l i s e r  s e t t i n g s  a r e  r e s e t  t o  t h e i r  i n i t i a l  v a l u e s ,  b e i n g :

A l l  boos t / cu t  l eve l s  0  dB
A l l  Q - fac to r s  1 .0
A l  I  cen te r  f r equenc ies  t o  t he i  r  m in imum va lue

Outpu t  l eve l  peak  ho ld

Th i s  bu t t on  t ogg les  M ID I  on  and  o f f . 0n  i s  i nd i ca ted  by  a  l ed .

a l l  c o n t r o l s  t h a t  c a n
o t h e r  b u t t o n s  c a n  b e  u s e d .

r e g i s t e r  d i s p l a y  i n d i c a t e s
t h e  k e y b o a r d  s e c t i o n .
c o n t  r o l  s  .W i t h  t h i s  s w i t c h ,  p e a k  h o l d

o n  o r  o f f ,  a n d  w h e n  o n ,  t w o
a n d  i n f i n i t e .  T h e  f u n c t i o n s
o n l y  a f f e c t  t h e  u p d a t e  t i m e

o f  t h e  o u t p u t  v o l u m e  d i s p l a y  c a n  b e  s e t
h o l d  t i m e s  c a n  b e  s e l e c t e d :  5  s e c o n d s
a r e  c o m p l e t e l y  s o f t w a r e  c o n t r o l l e d  a n d
o f  t h e  l e d b a r s .

Th i s  bu t t on  se lec t s  whe the r
a re  d i sp layed .

t h e  s e t t i n g s  o f  c h a n n e l  1  o r  c h a n n e l  2

D u a l  t r a c k  c o u p l e s  t h e  c o n t r o l s  o r  c o p i e s  t h e  s e t t i n g s  f r o m  o n e
c h a n n e l  t o  t h e  o t h e r .
W h e n  t h e  d u a l  t r a c k  l e d  i s  o n ,  a l l  c h a n g e s  m a d e  w i t h  t h e  u p / d o w n
b u t t o n s  a f f e c t  b o t h  c h a n n e l s .  l í h e n  t h e  l e d  i s  o f f ,  a l l  c h a n g e s  o n l y
a f f e c t  t h e  c h a n n e l  s e l e c t e d  a t  r e a d o u t  s e l e c t .
W h e n  d u a l  t r a c k  i s  p r e s s e d  f o r  m o r e  t h a n  o n e  s e c o n d ,  a l l  s e t t i n g s  o f
t h e  c h a n n e l  s e l e c t e d  a t  r e a d o u t  s e l e c t  a r e  c o p i e d  t o  t h e  o t h e r
c h a n n e l .

Sto re  i s  a  pu re  so f twa re  f unc t i on  and  causes  t he  cu r ren t  se t t i ngs  t o
be  saved  i n  t he  cu r ren t l y  se lec ted  memory .  A f t e r  push ing  t he  bu t t on
fo r  one  second ,  ' t - - - "  appea rs  i n  t he  bank  /  r eg i s te r  d i sp lay  t o
i nd i ca te  t ha t  t he  p rocess  has  been  f i n i shed .
When  pushed  t oge the r  w i t h  l ock ,  a  new  l ock  code  can  be  en te red .

A f t e r  push ing  reca l l  f o r  t he  f i r s t  t ime ,  t he  memory  con ten t s  o f  t he
loca t i on  i nd i ca ted  by  t he  bank  /  r eg i s te r  d i sp lay  a re  shown  i n  t he
d i sp lays .  Th i s  l oca t i on  i s  now  d i sp layed  as  x  x .
Push ing  reca l l  f o r  a  second  t ime  causes  the  se t t i ngs  to  become
ac t i ve .  The  l oca t i on  i s  now  d i sp layed  as  x - x .
Push ing  reca l l  f o r  a  t h i r d  t ime  makes  t he  p rev ious  p rese t  y - y
ac t i ve .  The  reca l l  bu t ton  now togg les  be tween  the  x -x  and  y -y
p  rese t  s  .
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8  D o w n l o a d i n g  s o f t w a r e

D o w n l o a d i n g  o f  t h e  s o f t w a r e  c a n  b e  n e c e s s a r y  i n  t w o  c a s e s :

w h e n  t h e  F l a s h  E P R O i l I  h a s  u n f o r t u n a t e l y  b r o k e n  d o w n  a n d  b e e n
r e p l  a c e d .

-  w h e n  a  n e w  s o f t w a r e  v e r s i o n  h a s  b e e n  r e l e a s e d .

ïYhen the  F1ash EPROi l l  has  broken down,  S tage Accompany can supp ly  you
w i t h  a  p r o g r a m m e d  o r  a n  e m p t y  r e p l a c e m e n t .  I n  t h e  f i r s t  c a s e ,  a
s o f t w a r e  d o w n l o a d  i s  n o t  n e c e s s a r y .
A  n e w  v e r s i o n  c a n  c o n t a i n  c o r r e c t i o n s  o r  i m p r o v e m e n t s  o f  a  p r e v i o u s
v e r s i o n  b u t  a l s o  n e w  f e a t u r e s  t h a t  w e r e  n o t  p o s s i b l e  b e f o r e .
F o r  a  s o f t w a r e  d o w n l o a d  y o u  n e e d :

-  A n  I B M  o r  l B M - c o m p a t i b t e  p e r s o n a l  c o m p u t e r  w i t h  a  S A n e t
i n t e r f a c e  c a r d  i n s t a l l e d .

-  A  S t a g e  A c c o m p a n y  s o f t w a r e  p r o g r a m  c a l l e d  P R O G D E V . E X E .
A  f i  l e  c a l  l e d  P P E x x x x x .  D P F

P R O G D E V . E X E  i s  t h e  p r o g r a m  t h a t  c o n t a i n s  t h e  s o f t w a r e  f o r  t h e
c o m m u n i c a t i o n  b e t w e e n  P C  a n d  f l a s h  E P R O } { .
P P E x x x x x . D P F  c o n t a i n s  t h e  a c t u a l  s o f t w a r e  f o r  t h e  P P E  2 4 1 0 .  x x x x x  i s
a  n a m ê  t h a t  t e l l s  y o u  m o r e  a b o u t  t h e  s o f t w a r e  v e r s i o n  t h a t  t h e  f i l e
c o n t a i n s .  F o r  i n s t a n c e  P P E l  l . D P F  c o n t a i n s  s o f t w a r e  v e r s i o n  1 . 1  o r
P P E l - 1 s p  c o u l d  c o n t a i n  a  s p E c i a l  v e r s i o n  o f  1 . 1 .

T h e  d o w n l o a d i n g  p r o c e d u r e  i s  a s  f o l l o w s :

*  M a k e  t h e  c o n n e c t i o n  b e t w e e n  t h e  P C  a n d  t h e  P P E  2 4 1 0 ' s  S A n e t
c o n n e c t o r .

*  T u r n  t h e  P P E  2 4 1 0  o n  w h i l e  p u s h i n g  t h e  b a n d  s e l e c t  1  a n d  4
b u t  t o n s  .
N o w  " B O O T  P "  o r  U B O O T  E "  i s  d i s p l a y e d  i n  t h e  c e n t e r  d i s p l a y  a n d
t h r e e  f l a s h i n g  d o t s  i n  t h e  i n p u t  I e v e l  d i s p l a y .

*  F o I l o w  t h e  i n s t r u c t i o n s  o f  t h e  P R O G D E V  p r o g r a m  m a n u a l .
*  W h e n  t h e  d o w n l o a d i n g  p r o c e d u r e  i s  c o m p l e t e d ,  a l l  t h e  d i s p l a y s

s t a r t  b l i n k i n g .  T h e  P P E  2 4 1 0  í s  r e a d y  f o r  u s e  a f t e r  t u r n i n g  i t  o f f
a n d  o n  a g a i n .

A  m o r e  d e t a i l e d  d e s c r i p t i o n  o f  t h e  p r o c e d u r e  c a n  b e  f o u n d  i n  t h e
i n s t r u c t i o n  m a n u a l  o f  t h e  P R O G D E V  p r o g r a m .
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9  Ad jus tmen ts

A f t e r  r epa i r ,  a l l  ad jus tab le  s i gna l s  shou ld  be  checked  and  re -
ad jus ted  i f  necessa ry .

*1  AD conve r te r  re fe rence  vo l tage

ad jus tmen t  l oca t i on :  P l  on  t he  c l i p  and  l eve l  de tec t i on  boa rd
i  nst  rument  : DC vo l t  me te r
measure  l oca t i on  +  :  IC l  p in  15
measure  l oca t i on  -  :  IC l  p in  3
va lue : -10 .24  v  r  0 .05  v

*2  Low f requency  common mode re jec t ion  channe l  1

i npu t  vo l t age :
ou tpu t  l oad :

i npu t  vo l t age :

ou tpu t  l oad :

i n p u t  v o l t a g e :

o u t p u t  l o a d :

0
open

5  Ve f f , 400  Hz  on  p i n  2  and  p i n  3  i n
phase
open

5  Ve f f ,  2O kHz  on  p in  2  and  p in  3  i n
phase
open

a d j u s t m e n t  l o c a t i o n :  T R Z  o n  t h e  p r e a m p  b o a r d
i n s t r umen t : AC  vo l t  me te r  o r  scope  ( f l oa t i ng  i npu t )
measure  l oca t i on  +  :  equa l i se r  channe l  1  ou tpu t  p in  2
measure  l oca t i on  -  :  equa l i se r  channe l  1  ou tpu t  p in  3
va l  ue : m in ima l  r ead ing ,  I  0 . 5  mVe f f

*3  H igh  f requency  common mode  re jec t i on  channe l  1

ad jus tmen t  l oca t i on :  TRI  on  the  p reamp board
i  nst  rument  : AC  vo l t  me tê r  o r  scope  ( f l oa t i ng  i npu t )
measure  l oca t i on  +  :  êQUa l i se r  channe l  1  ou tpu t  p in  2
measure  l oca t i on  -  :  equa l i se r  channe l  1  ou tpu t  p in  3
va lue : m in ima l  read ing ,  J  1  mVe f f
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p in  2  and  p i n  3  Í n

board
scope  (  f l oa t  i  ng  i npu t  )
2  ou tpu t  p in  2
2  ou tpu t  p in  3

S  0 .5  mVe f f

i  nput  )

PPE E4IO

SERVICE },ÍANUAL

page:

date:

lssue

54

21- 1e- I9 8 8

I

*5 H igh  f requency  common mode  re jec t i on  channe l  2

i npu t  vo l t age :

ou tpu t  l oad :
ad jus tmen t  l oca t  i on :
i  nst  rument  :
measure  l oca t i on  +  :
measure  l oca t i on  -  :
va l ue :

i npu t  vo l t age :

ou tpu t  l oad :
ad jus tmen t  I oca t  i on :
i  nst  rument  :
measurê  l oca t i on  +  :
measure  l oca t i on  -  :
va l ue :

*6 Output syr*net ry

inpu t  vo l t age :
ou tpu t  l oad :
ad jus tmen t  l oca t i on :
Í  nst  rument  :
measu re  l oca t i on  1+  :
measure  l oca t i on  2+  :
measu re  l oca t i on  -  :
va l ue :

*7 Output  symmetry

i  npu t  vo l  t age :
ou tpu t  }oad :
ad jus tmen t  l oca t  i on :
i  nst  rument  :
measure  l oca t i on  1+  :
measure  l oca t i on  2+  i
measure  l oca t i on  -  :
va l ue :

5  Ve f f ,  400  Hz  on
phase
open
TR4 on the preamp
AC vo l t  me te r  o r
equa l  i  se r  channe l
equa l  i  se r  channe l
m in ima l  r ead ing ,

10  F ina l  t es t  a f t e r  se rv i c i ng

Fo r  a  f i na l  t es t ,  a  s i gna l  gene ra to r ,  a  l eve l  me te r / d i s t o r t i on
ana l yse r ,  a  PC  f i t t ed  w i t h  a  SAne t  i n t e r f ace  ca rd  and  a  so f twa re
p rog ram ca l l ed  TESTDEV.EXE i s  needed .

F i r s t  check  f r equency  response .  Th i s  shou ld  be  done  a t  an
inpu t / ou tpu t  l eve l  o f  1  V  (un i t y  ga in )  w i t h  a  600  0  l oad .  A  t yp i ca l
f requency  response  i s  shown  in  f i gu re  9 .
F ina l  t es t  no rms  a re :

Hz -> 50 kHz -0.25 dB
Hz -> 200 kHz -2 dB

2 8  D E C  8 8  2 1 : 2 8 : 1

F ig  9  Typ ica l  f r equency  response

Nex t  check  ha rmon i c  d i s t o r t i on .  F i na I  t es t  no rms  a re :

20
10

5  Ve f f ,  20  kHz  on  p i n  2  and  p i n  3
phase
open
TR3 on  the  p reamp board
AC vo l t  me te r  o r  scope  ( f l oa t i ng
equa l i se r  channe l  2  ou tpu t  p in  2
equa l i se r  channe l  2  ou tpu t  p i n  3
m in ima l  r ead ing ,  Í  1  mVe f f

channe l  1

5  Ve f f ,  400  Hz
600 0
TRS on  the  p reamp board
scope  (dua1  channe l ,  add  mode)
equa l i se r  channe l  1  ou tpu t  p in  2
equa l i se r  channe l  1  ou tpu t  p in  3
equa l i se r  channe l  1  ou tpu t  p in  1
m in ima l  r ead ing ,  S  1  mVe f f

channel  2

5  Ve f f ,  400  Hz
600 0
TRO on the preamp board
scope  (dua l  channe l ,  add  mode)
equa l i se r  channe l  2  ou tpu t  p in  2
equa l i se r  channe l  2  ou tpu t  p in  3
equa l i se r  channe l  2  ou tpu t  p i n  1
m in ima l  r ead ing ,  S  1  mVe f f

1 n

U^ , ,+  =  2 .45  Y  i n to  600  0  (+  10  dBm)- - '  
THD +  N  10  Hz  ->  100  kHz s  0 .005  x

A t yp i ca l  d i s t o r t i on  g raph  i s  shown  i n  f i g .  10 .  An
f i  l t e r  i s  used  t o  e l  im ina te  HF  p rocesso r  no i se  ou t

80
o f

kHz  low  pass
th i s  t es t .
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F Íg  10  Typ i ca l  ha rmon i c  d i s t o r t i on  a t  +  l 0  dBm

T h e  t o t a l  n o i s e  l e v e l  o f  t h e  P P E  2 4 1 0  s h o u l d  b e  l e s s  t h a n
u n d e r  0  d B m  o u t p u t  l e v e l .  F o r  t h i s  t e s t ,  a  6 0 0  0  r e s i s t o r
p l a c e d  b e t w e e n  p i n  2  a n d  p i n  3  o f  t h e  X L R  i n p u t  c o n n e c t o r .
w a y  t o  t e s t  o u t p u t  n o i s e  i s  t o  m e a s u r e  f r e q u e n c y  r e s p o n s e
i n p u t  s i g n a l .  A  t y p i c a l  g r a p h  i s  s h o w n  i n  f i g .  1 1 .

90 dB
s h o u l d  b e
T h e  b e s t

w i t h o u t  a n

eCC0líPANy PPE-ZIUB: S/N natio F BABI eg DEC 88 20il8i5

lk 18k l00k

7g,gs

88.08

90. BB

I t t t l

I

I

a

I

I

F is  11 Outpu t  no i se  ve rsus  f requency ,  @ 0  dBm
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N e x t  t e s t  t h e
s h o w n  i n  f i g .

CMRR:

common mode re jec t ion .
1 2 .  T h e  n o r m s  a r e :

A  t y p i c a l  p e r f o r m a n c e  g r a p h  i s

-  20  kHz: 80d8  20Hz

ïRGI ACC0I{PA}|y PPE-2iUB: CIIRR P 0dBn 28 DEC BB e0]90:
28 .89

Fíg  12  Typ ica l  CMR ve rsus  f requency

Nex t  make  the  SAne t  connec t i on  be tween  the  PPE 2410  and  the  PC and
run  the  TESTDEV.EXE p rog ram.  Fo l l ow  the  i ns t ruc t i ons  on  you r  sc reen .
Tes tdev  runs  a  va r i e t y  o f  t es t s  on  t he  PPE 2410 ,  such  as  d i sp lay
tes t s ,  bu t t on  t es t s  and  t es t s  on  t he  f i l t e r  cha rac te r i s t i c s .  The
p rog ram au toma t i ca l l y  t e l l s  you  i f  t he  equa l i se r  i s  ok  o r  no t .
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11  Spec i f i ca t i ons

Max imum inpu t  l eve l :

Max imum ou tpu t  l eve l :

Ex t ra  i npu t  ga in :

Inpu t  impedance :

Output  impedance:

F requency  response :

S /N  ra t  i o :

CMR ra t  i o :

Channe l  sepa ra t  i on :

THD +  N :

IMD:

T IM :

S lew  ra te :

Maximum boost  /  cut
pe r  band :

Power  consumpt ion :

2A  Hz  -  20  kHz ,  -0 .25  dB
10  Hz  -  200  kHz ,  -2  dB

>90dB ,10H2-
t yp i ca l  100dB @ 1

>80dB ,10H2-
t yp i ca l  90  dB  @ 1

>80d8 ,10H2-
t yp i ca l  90  dB  O 1

<  0 .005  X ,  10  Hz
t yp i ca l  0 .003  X  @

+20 dBm (0 dBm -

+20 dBm

0  dB ,  +10  dB ,  +20

24  kA  each  l eg  (30

25  0  each  l eg  (50

<  0 .01  %,  2  k {z  -

<0 .005  X  €  l 5kHz

7V luS

19 .  5  dB

50 vA

lssue: I

0.77s v)

dB

k0  unba lanced)

0  unba lanced )

100 kHz @ OdBm
kHz

100  kHz
kHz

100 kHz
kHz

-  100  kHz  (+10  dBm)
1 kHz

20  kHz  (+10  dBm)

(+10  dBm)

12 Ser ia l  boos t /cu t  board

T h e  b o o s t / c u t  b o a r d  t h a t  i s  d e s c r i b e d  i n  p a r a g r a p h  5 . 2  c o n t a i n s  a
p a r a l l e l  f i l t e r  c o n f i g u r a t i o n  i n  w h i c h  c a s e  t h e  f i l t e r  o u t p u t s  a r e
a I l  a d d e d  t o  o r  s u b t r a c t e d  f r o m  t h e  o r i g i n a l  s i g n a l .
A  d i s a d v a n t a g e  o f  t h i s  c o n f i g u r a t i o n  i s  t h a t  t h e  o u t p u t  s i g n a l s  o f
t h e  f i l t e r s  a f f e c t  e a c h  o t h e r  w h e n  t h e y  a r e  s u m m e d  a t  t h e  i n p u t  o f
L C Z - a .  T h i s  r e s u l t s  i n  f r e q u e n c y  c u r v e s  t h a t  w o u l d  n o t  b e  e x p e c t e d
o n  t h e  b a s i s  o f  t h e  p r o g r a m m e d  e q u a l i s e r  p a r a m e t e r s .  F u r t h e r m o r e  t h e
i n d i v i d u a l  a m p l i f i c a t i o n s  a n d  a t t e n u a t i o n s  i n  d B ' s  o f  b a n d s  a d j u s t e d
t o  t h e  s a m e  f r e q u e n c y  m a y  n o t  b e  a d d e d  t o  c a l c u l a t e  t h e  o v e r a l l
r e s p o n s e .

A  d i f f e r e n t  f i l t e r  c o n f i g u r a t i o n  i s  t h e  s e r i e s  f i l t e r  c o n f i g u r a t i o n
i n  w h i c h  c a s e  t h e  f i l t e r  o u t p u t s  a r e  i n d i v i d u a l l y  a d d e d  t o  o r
s u b t r a c t e d  f r o m  t h e  o r i g i n a l  s i g n a l .  T h i s  c o n f i g u r a t i o n  i s  s h o w n  i n
t h e  n e w  b a s i c  d i a g r a m  o n  p a g e  5 9 .

A I I  P P E - 2 4 1 0 ' s  w i t h  a n  l D - c o d e  f r o m  1  u p  t o  a n d  i n c l u d i n g  9 1  h a v e  a
p a r a l l e l  b o o s t / c u t  b o a r d  f a c t o r y  i n s t a l l e d .  P P Ê - 2 4 1 O ' s  w i t h  a n  I D -
c o d e  >  9 1  w i I l  h a v e  a  s e r i e s  b o o s t / c u t  b o a r d  f a c t o r y  i n s t a l l e d .  T h e
p a r a l l e l  b o a r d  h o w e v e r  c a n  e a s y l y  b e  r e p l a c e d  b y  t h e  s e r i e s  b o a r d .

The board  type  numbers  are  as  fo l lows:

( o l d )  p a r a l l e l  b o a r d  :  8 8 0 6 0 1 R K
( n e w )  s e r i e s  b o a r d  :  1 5 3 1 . 2 4 0 9 - 3

S e r i e s  b o o s t / c u t  b o a r d  i n s t a l l a t i o n  i n s t r u c t i o n s :

Be  su re  t ha t  t he  PPE-2410 ' s  ma ins  p l ug  has  been  removed  f r om the
recep tac le  and  remove  t he  t op  cove r  as  desc r i bed  i n  chap te r  3  on
page  6  o f  t he  se rv i ce  manua l .

T a k e  a  l o o k  a t  f i g u r e  2  o n  p a g e  7  o f  t h e  s e r i c e  m a n u a l .  R e m o v e  t h e
f i r s t  a n d  t h e  t h i r d  b o a r d  ( i n d i c a t e d  a s  b o o s t / c u t  c i r c u i t s )  f r o m  t h e
l e f t .  R e p l a c e  t h e m  w i t h  t h e  n e w  s e r i e s  b o a r d s .  B e  s u r e  t h a t  t h e
c o n n e c t o r s  ( h e a d e r s )  a r e  w e l l  r e p o s i t i o n e d  i n  t h e  r e c e p t a c l e s .

P l a c e  t h e  t o p  c o v e r  a g a i n .  B e  s u r e  t h a t  t h e  b o a r d s  a l l  f i t  i n  t h e
s l o t s  o f  t h e  c o v e r - f o a m .  T h e  r e p l a c e m e n t  o f  t h e  b o o s t / c u t  b o a r d  h a s
n o w  b e e n  c o m p l e t e d .

Turn  t he  PPE-2410  on  and  push  t he  "8 "  key  o f  t he  numer i c  keypad
un t i l  t he  <OUTPUT LEVEL>  d i sp lay  shows  t he  so f twa re  ve rs i on ,  t he
ID -code  and  poss ib l y  t he  so f twa re  f i l t e r  con f i gu ra t i on .  0n t y  i f  t he
PPE-2410 ' s  so f twa re  ve rs i on  i s  1 .2  o r  h i ghe r  you  have  t o  change  t he
so f twa re  f i l t e r  con f  i gu ra t i on .



DIGIT^I-
ATTE}'IJA'TN

Í- Ío o-rPl
IETECrlIilI
ÍÍD r..Er€- I
IIETEETI(}II DI6ITAL

ATTENIATIn

CLIP & LEVEL
DETECT I ON PROCESSOR CIRCUIT

FRONT
CONTROL
CIRCUIT

DISPLAYS & BUTTONS

faHAr.tr"EL-1'l ^
I INPUT I " ^ fcrlÁNNgl-tl' 

I ourPUT I'4 +
t_f ro--

IPfÍrlESE(n I

J__J _{-J_ _ I
- l
t t

h&*l-r ,l I qrr'Jr Gr€
( 

LrFr

I
ÍSANíÍl
IOUT I

ffi
S,AJ€Ï o.{)

LIFT

ICHANNEL e | ^
I rNPUT | 

- , ICHANNEL a I* IOUTPUT I

';]

PO|nER
SUPPLY

MAINS
SW I TCH

MATNS
F I LTER

SERIES FILTER CONFTGURATION BAST DIAGRAM PAGE 53
f..*

llGlNgl



PPE 24IO

SERVICE }A{NUAL

page: 60

date:  O9-05-1989

supplement:  I

P r e s s  t h e  < O U T P U T  L E V E L  U P >  k e y  t o  a l t e r  t h e  c o n f i g u r a t i o n  t o  " S e r " .
H o w e v e r ,  t o  d o  t h i s ,  y o u  m u s t  a l s o  p r e s s  b o t h  E 0  I N / O U T  k e y s  a t  t h e
s a m e  t i m e  a s  y o u  p r e s s  t h e  < O U T P U T  L E V E L  U P >  k e y .  F i n a l l y  p r e s s  t h e
< S T O R E >  b u t t o n  f o r  o n e  s e c o n d  t o  p r e s e r v e  t h e  n e w  s o f t w a r e  f i l t e r
c o n f i g u r a t  i o n .

F o r  t h e  d e s c r i p t i o n  o f  t h e  s e r i e s  c o n f i g u r a t i o n  c i r c u i t  p l e a s e
r e f e r  t o  t h e  t e x t  o f  p a r a g r a p h  5 . 2 .  T h e  n e u í  s e r i e s  c i r c u i t  a n d
b o a r d  l a y o u t  a r e  i n c l u d e d  w i t h  t h i s  s u p p l e m e n t  ( p a g e s  6 2  a n d  6 3 ) .
T h e  o n l y  d i f f e r e n c e  i s  t h a t  t h e  f o u r  f i l t e r s  e a c h  h a v e  a n
i n d i v i d u a l  s u m m i n g  i n p u t  s o  t h e  s i g n a l  r o u t e  h a s  b e c o m e  s l i g h t l y
l o n g e r  w i t h  t w o  m o r e  0 P A M P s .

A l s o  t h e  c l i p  d e t e c t i o n  c i r c u i t s  h a v e  b e e n  c h a n g e d .  I n  t h e  p a r a l l e l
c a s e  t h e  s i n g l e  s u m m i n g  O P A M P  i s  c h e c k e d  f o r  c l i p p i n g .  H o w e v e r  i n
t h e  s e r i e s  c a s e  a  c l i p  c a n  o c c u r  a t  t h e  o u t p u t s  o f  a l l  f o u r  s u m m i n g
OPAl /Ps .  These four  ou tpu ts  a re  combined by  IC10 in  a f , -OR-wise  manner
t o  c r e a t e  o n e  c l  i p  s i g n a l  .

B e c a u s e  t h e  f o u r  b a n d s  a r e  n o w  a r r a n g e d  i n  s e r i e s  ( c a s c a d e d ) ,  a
g a i n  i n  o n e  b a n d  m a y  c a u s e  c l i p p i n g  o f  a n o t h e r  b a n d .  T h e
c o n s e q u e n c e  i s  t h a t  y o u  h a v e  t o  c h e c k  t h e  b o o s t s  o f  a l l  p r e v i o u s
b a n d s  i f  o n e  b a n d  i s  c l i p p i n g .

P l e a s e  n o t e  t h a t  t h e  h i g h e s t  b a n d  ( 4 )  c o m e s  f i r s t  i n  t h e  b o o s t / c u t
c i r c u i t ,  t h e n  b a n d  3  a n d  s o  o n .  I n  t h i s  w a y  t h e  ( h i g h  f r e q u e n c y )
f i l t e r  n o i s e  o f  p r e v i o u s  b a n d s  i s  a m p l i f i e d  a s  I i t t l e  a s  p o s s i b l e  i n
c a s e  o f  b o o s t i n g .

T h e  i n p u t  g a i n  r e s i s t o r s  t o  b e  m a t c h e d  t o  t h e  D A  c o n v e r t e r s  a r e  R 9 ,
R 1 0  a n d  R l 1 .  T h e i r  v a l u e s  c a n  b e  f o u n d  o n  p a g e  6 4 .  T h e  v a l u e s  o f  t h e
b o o s t  r e s i s t o r s  ( R 1 ,  R 3 ,  R 5  a n d  R 7 )  a n d  t h e  c u t  r e s i s t o r s  ( R 2 ,  R 4 ,
R 6  a n d  R 8 )  c a n  b e  f o u n d  o n  p a g e  6 6 .

B r i e f  e x p l a n a t i o n  o f  p a r a l l e l  a n d  s e r i e s  f i l t e r  c o n f i g u r a t i o n s

F i r s t  w e  t a k e  o n e  f i l t e r  b a n d  t o  s h o w  s o m e  g e n e r a l  c a l c u l a t i o n s .
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S u p p o s e  w e  w a n t  t o  b o o s t  a  s i g n a l  w i t h  1 5  d B .  A  1 5  d B  a m p l i f i c a t i o n
r e l a t e s  t o  a  g a i n  f a c t o r  o f  5 . 6 2 .  B e c a u s e  t h e  o r i g i n a l  s i g n a l
r e p r e s e n t s  a  v a l u e  o f  1 ,  t h e  f i l t e r  o u t p u t  m u s t  h a v e  a  s i g n a l  o f
4 . 6 2  t i m e s  t h e  o r i g i n a l  s i g n a l  ( 5 . 6 2  -  1 ) .  W h e n  t h e  f i l t e r  o u t p u t
s i g n a l  i s  a d d e d  t o  t h e  o r i g i n a l  s i g n a l ,  t h e  t o t a l  a m p l i f i c a t i o n  o f
t h e  s i g n a l  w i l l  b e  5 . 6 2  ( 4 . 6 2  +  1 )  w h i c h  r e p r e s e n t s  1 5  d B  o f
a m p l i f i c a t i o n .

N o w  w e  w a n t  t o  u s e  t w o  b a n d s  a d j u s t e d  t o  1 5  d B  a n d  t h e  s a m e
f r e q u e n c y  t o  g e t  m o r e  b o o s t .  T h e  f i l t e r  o u t p u t s  o f  a  p a r a l l e l
c o n f i g u r a t i o n  a r e  a d d e d  t o g e t h e r  s o  t h e  t o t a l  a m o u n t  o f  s i g n a l
b e c o m e s  1 0 . 2 4  ( 1  +  4 . 6 2  +  4 . 6 2 ) .  T h e  g a i n  f a c t o r  1 0 . 2 4  r e p r e s e n t s
a n  a m p l i f i c a t i o n  o f  2 0 . 2  d B  w h i c h  i s  f a r  f r o m  3 0  d B .

A  1 5  d B  a t t e n u a t i o n  r e l a t e s  t o  a  g a i n  f a c t o r  o f  0 . 1 8 .  B e c a u s e  t h e
o r i g i n a l  s i g n a l  r e p r e s e n t s  a  v a l u e  o f  1 ,  t h e  f i l t e r  o u t p u t  m u s t
h a v e  a  s i g n a l  o f  - 0 . 8 2  t i m e s  t h e  o r i g i n a l  s i g n a l  ( 0 . 1 8 - 1 ) .  W h e n  t h e
f i l t e r  o u t p u t  i s  a d d e d  t o  t h e  o r i g i n a l  s i g n a l ,  t h e  t o t a l
a m p l i f i c a t i o n  o f  t h e  s i g n a l  w i l l  b e  0 . 1 8  ( - 0 . 8 2  +  1 )  w h i c h
r e p r e s e n t s  1 5  d B  a t t e n u a t  i o n .

T h e  s i t u a t i o n  g e t s  w o r s e  w h e n  y o u  t r y  t o  g e t  a n  a t t e n u a t i o n  o f  m o r e
t h a n  1 9 . 5  d B .  W e  t a k e  t h r e e  b a n d s  t h a t  a r e  a l l  a d j u s t e d  t o  - 1 5  d B
a n d  t h e  s a m e  f r e q u e n c y .  T h e  t o t a l  a m o u n t  o f  s i g n a l  b e c o m e s  - 1 . 4 6
( - 0 . 8 2  +  - 0 . 8 2  +  - 9 . 8 2  +  1 ) .  T h e  f a c t o r  - 1 . 4 6  r e p r e s e n t s  a n
a m p l i f i c a t i o n  f a c t o r  o f  3 . 2 9  d B  w h i c h  i s  v e r y  f a r  f r o m  - 4 5  d B !  W e
e x p e c t e d  a n  a t t e n u a t i o n  b u t  w e  g o t  a n  a m p l i f i c a t i o n  o f  t h e  s i g n a l .
T h e  p h a s e  o f  t h e  s i g n a l  h a s  b e e n  i n v e r t e d  a s  w e l l  ( t h e  m i n u s  s i g n ) .
T h i s  e x a m p l e  s h o w s  t h a t  y o u  h a v e  t o  b e  v e r y  c a r e f u l  w h e n  a d j u s t i n g
d i f f e r e n t  e q u a l í s e r  b a n d s  t o  ( n e a r l y )  t h e  s a m e  f r e q u e n c y .  T h e
r e s u l t i n g  f r e q u e n c y  r e s p o n s e  c a n  b e  v e r y  d i f f e r e n t  f r o m  t h e  e x p e c t e d
r e s p o n s e .

N o w  w e  a r e  g o i n g  t o  r e p e a t  t h e  e x p e r i m e n t  w i t h  a  s e r i e s  f i l t e r
c o n f i g u r a t i o n  t o  s h o w  t h a t  t h i s  c o n f i g u r a t i o n  d o e s  n o t  h a v e  t h e
p r e v i o u s  m e n t i o n e d  p r o b l e m s .

B e c a u s e  t h e  f i l t e r s  a r e  c a s c a d e d  t h e  a m p l i f i c a t i o n  f a c t o r  o f  5 . 6 2
m u s t  b e  m u l t i p l i e d  i n  s t e a d  o f  s u m m e d .  T h e  t o t a l  f a c t o r  b e c o m e s
5 . 6 2  x  5 . 6 2  -  3 1 . 5 8  w h i c h  r e p r e s e n t s  a n  a m p l i f i c a t i o n  o f  3 0  d B .

T h e  p r o c e d u r e  i s  e x a c t l y  t h e  s a m e  f o r  a t t e n u a t i o n .  T h e  t o t a l  f a c t o r
b e c o m e s  0 . 1 8  x  0 . 1 8  x  0 . 1 8  -  0 . 0 0 5 8  w h i c h  r e p r e s e n t s  a n  a t t e n u a t i o n
o f  4 5  d B .

F is  13 f i l t e r  s u m m a t i o n
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P P E - 2 4 1 0  r e s i s t o r  v a l u e s  f o r  i n p u t  g a i n  c i r c u i t  ( s e r i a l  b o o s t / c u t
b o a r d )  u s i n g  A D 7 5 4 5 J N

R10  (o )
23700
24900
26100
27400
28000
29400
30900
31600
33200
34000
35700
36500
37400
39200
40200
41200
42200
43200
44200
45300
46400
47500
48700
49900
51  100
52300
53600
54900
56200
57600
59000
59000
60400
61900
63400
64900
64900
66500
68100
69800
69800
71 500
73200
73200
75000
76800

Re  (0 )
5620
5900
6190
6490
681  0
6980
7320
7500
7870
8060
8450
8660
8870
9310
9530
9760

1 0000
10500
10700
11000
11300
1  1500
11800
12100
t2400
12700
1 3000
1 3000
1 3300
1 3700
14000
14300
14700
14700
1 5000
1 5400
1 5800
1 5800
16200
16500
1 6900
1 6900
t7400
17800
17800
1 8200

R11  (0 )
51  100
53600
56200
59000
61900
63400
66500
69800
71500
73200
76800
78700
82500
84500
86600
88700
90900
93100
97600

1 00000
1 02000
1 05000
107000
1 10000
1 1 3000
1 1 5000
1 1 8000
1 1 8000
121000
124000
t27000
1 30000
1 33000
1 33000
1 37000
1 40000
1 43000
1 43000
147000
1 50000
1 50000
1 54000
1 58000
1 58000
I  62000
165000

16500
16750
17000
17250
17500
17750
18000
18250
18500
1 8750
1 9000
1 9250
1 9500
19750

16750
17000
17250
17500
17750
1 8000
1 8250
1 8500
18750
1 9000
1 9250
1 9500
1 9750
20000

76800
78700
78700
80600
82500
82500
84500
84500
86600
86600
88700
90900
90900
93100

1 8200
1 8700
1  9100
1  9100
1 9600
20000
20000
20500
20500
21000
21000
21500
21500
22100

165000
169000
174000
174000
178000
178000
1 82000
182000
187000
1  91000
191000
1 96000
1 96000
200000

DAC resistance r_491 (!.)
Sooo - szso
5250 -  5500
5500 - 5750
5750 - 6000
6000 -  6250
6250 -  6500
6500 - 6750
6750 - 7000
7000 - 7250
7250 - 7500
7500 - 7750
7750 - 8000
8000 -  8250
8250 -  8500
8500 - 8750
8750 - 9000
9000 - 9250
9250 -  9500
9500 - 9750
9750 -  10000
10000 -  10250
10250  -  10500
10500 -  10750
10750  -  11000
11000  -  11250
11250  -  11500
11500  -  11750
11750  -  12000
12000 - 12250
12250 - 12500
12500 - 12750
12750 - 13000
13000  -  13250
13250  -  13500
13500 -  13750
13750 -  14000
14000  -  14250
14250 - 14500
14500 - 14750
t4750 - 15000
15000  -  15250
15250  -  15500
15500  -  15750
15750 -  16000
16000  -  16250
16250 -  16500
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Res is to r  va lues  fo r  PPE
SA1010 or AD7524JN

DAC resi st ance r-4ggl!)
5ïT6',- 5Z-
5250 -  5500
5500 - 5750
5750 - 6000
6000 - 6250
6250 - 6500
6500 - 6750
6750 - 7000
7000 - 7250
7250 - 7500
7500 - 7750
7750 - 8000
8000 - 8250
8250 - 8500
8500 - 8750
8750 - 9000
9000 - 9250
9250 - 9500
9500 - 9750
9750 - 10000
10000 -  10250
10250 -  10500
10500 -  10750
10750  -  11000
11000  -  11250
11250  -  11500
11500  -  11750
11750  -  12000
12000 - 12250
t2250 - 12500
12500 - 12750
12750 - 13000
13000 -  13250
13250 -  13500
13500 -  13750
13750 -  14000
14000 - 14250
14250 - 14500
14500 - 14750
14750 -  15000

2410  se r ia l  boos t  and  cu t

R1 ,  R3 ,  R5 ,  R7  (0 )
43200
45300
47500
49900
52300
53600
56200
57600
60400
61900
64900
66500
68100
71 500
73200
75000
76800
78700
82500
84500
86600
88700
90900
93100
95300
95300
97600
100000
102000
105000
107000
1 10000
1 10000
1 1 3000
1 1 5000
1 18000
121000
1 2 1000
1 24000
1 27000

c i r cu i t s  us i ng

R2 ,  R4 ,  R6 ,  R8  (0 )
4640
4870
4990
5230
5490
5760
5900
61  90
6340
6650
6810
71  50
7320
7500
7680
8060
8250
8450
8660
8870
9090
9310
9530
9760
1 0000
1 0200
i  0500
1 0700
1  1000
1  1000
11300
11500
1  1800
12100
12100
1 2400
12700
1 3000
1 3000
1 3300

13 New opera t iona l  ampl i f ie r

U p t o  s e r i a l  n u m b e r  9 0 ,  t h e  S i g n e t i c s  N E 5 5 3 2 A l l  d u a l  o p e r a t i o n a l
a m p l i f i e r  i s  g e n e r a l l y  u s e d  i n  t h e  P P E  2 4 1 0 .
F r o m  s e r i a l  n u m b e r  9 1 ,  t h e  P P E  2 4 1 0  w i l l  b e  e i t h e r  e q u i p e d  w i t h  t h e
NE5532Al . l  o r  the  tC33078.  Th is  dua l  opamp can be  exchanged or  mixed
wi th  the  NE5532AI {  w i thout  any  prob lem.
The genera l  advantages  o f  the  l íC33078 are  a  somewhat  lower  no ise
l e v e l  a n d  i m p r o v e d  o f f s e t  c h a r a c t e r i s t  i c s .
H o w e v e r ,  b e c a u s e  o f  b e t t e r  d r i v e  c a p a c i t i e s  i n  l o w  i m p e d a n c e s ,  I C o
a n d  I C B  o n  t h e  i n p u t  /  o u t p u t  b o a r d  s h o u l d  r e m a i n  N E 5 5 3 2 A l . l ' s .

F o r  r e p a i r  w o r k ,  t h e  b e s t  c h o i c e  f o r  r e p l a c e m e n t  i s  t h e  1 r C 3 3 0 7 8 .
T h e y  c a n  b e  o b t a i n e d  a t  S t a g e  A c c o m p a n y  ( p a r t  n o :  1 2 6 4 . 3 0 7 8 ) .
S i g n e t i c s  N E 5 5 3 2 A l . l  a r e  p o s s i b l e  a s  w e l  b u t  T e x a s  I n s t r u m e n t s
N E 5 5 3 2 A l , l ' s  s h o u l d  i n  a l  I  c a s e s  b e  a v o i d e d .
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14 Power supply update

From se r ia l  number  206940313 ,  t he  PPE 241 ,0  í s  equ iped  w i th  a  sw i t ch
mode  power  supp ly  (SMPS)  fo r  t he  5  vo l t s  vo l tage .
The new board layout  and schemat ics can be found on the pages 69 and
70 .
Th is  new pou ,e r  supp ly  rep laces  the  o ld  po$ re r  supp ly  c i r cu i t  w i th
upda te  boa rd .

Toge the r  w i th  th i s  change  o f  power  supp ly ,  t he  mo the rboard  has  been
redes igned  as  we l l .  The  t rack  l ayou t  has  been  mod i f i ed  and  a  copper
sc reen  has  been  added  on  the  componen t  s ide .  Bo th  the  schemat i cs  and
the  componen t  l ayou t  rema in  the  same.  The  74HC154  IC ' s  on  th i s  boa rd
a re  nou ,  moun ted  i n  a  sma l l e r  ve rs ion  (NT  su f f i x ) .

o lde r  PPE 2410 ' , s  can  be  upda ted  w i th  th i s  nee ,  pou íe r  supp ly .  No te
however  tha t  t he  SMPS can  on l y  be  i ns ta l l ed  toge the r  w i th  the  new
mothe rboard .  Comb ina t i ons  o f  new power  supp l i es  w i th  o Id
mo the rboa rds  resu l t  i n  a  no i sy  equa l i se r !

The  new supp ly  has  improved  the  e f f i c i ency  o f  t he  PPE 2410 ,  so  tho
ma ins  fuse  has  changed  to  500  mAT (220  vo t t s  ope ra t i on )  and  1  AT
(100 -110  vo l t s  ope ra t i on ) .
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15 Front.board Updat.e

F rom se r ia l  number  427L20392 ,  t he  PPE 2410  w i l l  be  bu i l t  w i th  a
:  les i -gned f rontboard.  This  board was redesigned to process a l l  the
uydates which have been made through the t ime.  This  new PCB, wi th
o rde rnumber  1085 .2408 /4 ,  can  rep lace  a l l  ea r l i e r  f ron tboa rds  i n
combinat ion wi th  sof tware vers ion 1.8.  A drawinq of  the new PCB can
be found on page 72.

The funct ional i ty  o f  the f rontboard has not  been changed,  but  some
important  ear l ier  updates have been in tegrated:

l - .  The ext ra capaci tors  which were needed to avoid noise f rom the new
SMPS, which has been in tegrated f rom ser ia l  number 206940313 (see a l -so
q r rnn raman f -  ?  i n  t h i s  manua l_ ) .  The  l _000uF /16V capac i to r  has  been  removed .

2.  The f rontboard is  updated to  be used wi th  a s tandard 7-segment  d isp lay,
i ns tead  o f  a  +1  d i sp lay .  No te  tha t  so f tware  ve rs ion  1 .8  i s  necessa ry  fo r
r i gh t  f unc t i ona l i t y .

3 .  The ON/OFF LED has been rotated to  match wi th  a l l -  the other  I - ,ED's  on
I N E  P U I J .

4.  A s i lk  screen has been appl ied to  ind icate which number the components
have in the schematics



* * * * * PFE 2410 special  funct ions ****

"  BANK/ l lËGI STER" f  unct  ions

These Íunctions can be selected by puslrinq the cclrrespcïrdirrg
EANK/REGISïER Lxrti:on for at least I second.
They can be termrnaLed by push:.ng either the RËCAL-L or STLIRE
Use t l re  RECAT-L but ton r - f  you want  to. ignore the changes,  use
[n-rtton r-f vou want tcr :;ave them.

br-rtton.
the STtlfiE

se t  I ' n  and  a l l  f i .  l t e r s  a re  ac t i ' va ted .  A f te rwa rds ,  t he  ppE  Z4 lO  r t se i f
can be reset ted by recal l rng a p l -eset .

x EÊUlEqG_l STER J r_rnc t i on B_!ad iqu_r*e liStr_11l orCIÈL1-en

The rnB-rt leve'l readout sllluJ=- tl-re =of tware 'yersion number. The
rdentrt;, cade r= sl-cuin in tl-re fr-equrency,/leveL,/f l-Íactor dispiay. This
number rs relate-d to the last Íour -l ' igures of tfre serial number at
the back o'f the PPE 241().

* "Sienal present t ime" fg.ado(f!

t BAt\&.:/REGISTIR frrncl_ion I l 'IIDI proqfqr'_lai.Le

Incornmrng program nurnbers cèn tF connecte'd i-o a PPE 241u preset by
mean=, o-f the I 'IIDI proqrarn table. The progr.rm number can bie selected
wi-th t-le G-FífCTOR LJP/DUIÁJI\ br-r ttons.rnd tFe relatrnq pr-eset can be
subsequent ly  se lected wi th the BANKIREGISTER bl t t tons.

x BÊ!)j5/EEGISIEB- Í urnc t r on Z__M l_DJ_c hanne 1 -_nUrntsCf

The l ' l II-11 channel nurmber can be selected with tir: U--Fê{.1-|OR LPlDOtl{ ' i
L . . ! ! - - -
t-. lJ L L(Jt 15 .

ËlAIll(/tIF.GISTER furnctron l. MIDI onurr rnode

The |ÍIDI ornnr mocje c.rn be switcl-red on/off wrth the G-FACTOR LJPlDOiJiV

but tcns.

BAt\lK/REq[SfLBlinction q HIDI res*

Thrs funct:.on resets all l" l lDl paranreters. l"l l t l l  proqrarn number I rs

cr:nnect-ed to preset J.-J., prograÍn nutmber 2 to preset J.-2 and s<: ort

urntrl prclgram nunrber 6-l wh:.r:h :.s ccrnnected to preset 8-8. Program
number 64 rs àqaLn connected to preset I--L ' 65 êqaln to preset 1-2
.rnd so s-r unt:. I prograrn number 127. lhe l"l lDl channel nurnber is

rn i t i . r l rsr :d cn L.  the onni  nrode rs selected.

t'lltÀll<,/l'?E[i I STEfi f urnc t- i on i1 " Pí_g5et__el I y__rtodg

Tl-e "preset only" nrode can be swrtct-red on/off with tfe G-FACTIFI
LirlDOr/JN buttcrns wrth both the EU IN/OJI buttons depressed at the same:

time. in tl- 'e "preset only" nx:de, presets or gettings can not be

changed,  only  preset-s can br :  act rvated.

BAí\*,:/RE[jJSTER function 7 Preset reset

Thrs - funct ion resets the PPE 2410 presets.  ThiE Ín€rans that  a l l  ing-r t
and output  at tenuators at -e set-  "of f " , tnp- l t  qarn is  set  O dB,  a l i

boost/cut values are set O dB, al I G-factors becorne I and al I
frequencies are set on tt-rerr mtnirnutm value. The Et-J in/ottt relai.s are

Tl-ie acctrrnulatrng t:.ne
pushrnq tl-rc' channel l_
on.  The uni t  ts  f rourrs.

that  srgnal  has
EG IN/0JT bt-rtton

been present can be sl-rcr"n by
wh: . Ie swrtchrnq the PPE Z4lO

Qqpjjnq the settinqE Írorn one channel to another

Al 1 settings can bt: copred frorn one clranne'l to anotFrer. First select
the channr:l thêt You want to copy wrth the READCUT h-rtton. Tl-n:n pgsh
the ruÉ{- TRACK t-lrtton untr} both th€, readout leds and tFre dual track
lec l  are l : t .  lhe set t rngs are now copred to the otFrer  channel ,

C h.rnq i nq t l-re sped_gl_lbc_geder f reqqenc)L_Ee.Le,c tton

Tl-e speed of t l-re center frequency selectron can be changed by pushing
a BË{\K,/REGISTER br_rttcn (1 for slow to Fl Íor fast speed) while ptrshrnq
one of tlre CENITER FREIïJEIICY Ltrr/lnNN hrttons. Anotl-rer way is to push
the BAI\K/REGISTER button frrst .rnd tl-ren a FREOIJENf,y up or Dor,^JI{
bnt ton.

Recal l inq prese_tE

Recal l rng presets is  s l rght ly  d: . Í - ferent  ' f  rorn t l - re f rPE 24CKt proce6ure.
wlen tk: dash between tl-re [:.rnk and il-re register indication is at the
bot torn oÍ  the d isplay,  agai r r  a preset  can be selected.  Af ter  p l rsh ing
on t-l- ie RECALL- buttcnr, t l-re dash at Ure top oÍ the display wrll lrt. At
that ncrment, a preset can Lre clranged wrtl-r:rt affecting U-re audio
ol-rtplt. These clranges can even be si-ore-d- After p_rshing RECA_L for a
second time., tFre preset. wil l be acl-rve and the ot_rtp:ut signal wii i be
changed according to tFre preset in'formatjon.
A blrnkrng dash means tl-re ccrntents of t l-re preset are diÍferent from
the actual  s i . t r - rat ior i .

Boot mode

The FPE 24lo is px-rt rn "bc-xlt mode" (for dounloading softw.:re) by
pr-rshrng the BÍrÍ\ lD SEI-ECT truttcrns l and 4 whrle turning the equalÍser- r:n.

7



*  BANK/REGISTER func t i on  6 ,  "1eve l "  mode
2410  leve t l e i  f unc t i on  can  be  sw i t ched  on  and  o f f  w i th  keypadThe  PPE

func t  i on
and down
th resho ld
b l  i nk i ng

6 ;  The  th resho ld  o f  t he  l eve l l e r  can  be  se t  w i th  the  O- fac to r  up
bu t tons ,  wh i l e  keep ing  bo th  the  EQ IN /QUT bu t tons  dep ressed .  The

ranges  f rom 0  6$  1e  +  15  dB .  The  ou tpu t  l eve l  readou t  s ta r t s
wheneve r  t he  l im i t e r  i s  ac t i ve .

The PPE 24lO
s imul  t  aneous I  y
i n i t i a l i sed  t o

w h i  l e  s w i t c h i n g  t h e
1 .

the BANK/REGISTER
PPE 2410 on.  The

but  t  ons
Iock

4  a n d T
c o d e  i s


