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Ffn. Robert Pease
National Serniconcfr.rctor
PO Box 58O9O
Santa Clara, Cal ifornia 95052-BO9O

9 Decenber 1992

Bob;

In regard to the cqnnent I nnde regarding 82E149 preanp being dr-nlc requines,
in fairness to your evaluat ion, a few explanat ions wh' ich nray not have been
obvious in the docurnentation sent you.

The problern occurs due to the nature of the transducer interface. l '4ost high
qual ity "condenser" microphones requine phantcn power of 12-4BY DC. This
poten t ia l  i s  supp l  ied  bv  the  s igna l  leads ,  t ip  and r ing  i f  you  w i  I  l ,  w i th
respect to sleeve. On npst consoles i t  is 48V sourced by 5.BK res' istors.  On
the 82E149 they are R9 and R10. l" lost micnophones load l ight ly,  so 40-48V is
present frqn both t ip and l ing with respect to sleeve. Hopefu' l ly,  no dial  tone
i s  s u p p l  i e d .

This high voltage places dernands on several conponents w'ith respect to noise
and stress. Input coupl ing capac' i tor leakage cunrent can be sign' i f icant.
Aluninum electnolyt ics are used since we've already ruled out tantaluns for
aud' io.  Low leakage Panasonic caps are usual ly OK; pedestr ian brands are
sqnet imes prob I enat ic -

Unswi tched 48V ' is  app l ied  cont inuous ly  v ia  R i1  and R12 to  keep C13-16 b iased.
Swi tched 48V,  phantanon cond i t ion ,  i s  app l ied  a t  p in  2 .  Th is  capac i to r
biasing scherne makes good sense, but with phantcrn eithen on or off lar ge
voltages are blocked by the input caps.

To preserve LF Cl'l '1R, the caps m-rst be well nntched.

Noisy resistors are corrnpn at 48V. R8 and R107 on the 82E149 are part icular ly
useless with 480 uA of cument f  lowing through thern presunably to discharge
C13 and C15. Sqne brands of res'istors sound bubbly. I found it to be srnarter
to put a bleeder across C12 and discharge C13 and C15 through R9 and R10.
Rerncval of R8 and R107 and the cornesponding no'ise contribut'ion makes a b'ig
d ' i f fe rence cons ider ing  i t s '  fo l lowed by  as  much as  60  db  o f  ga in !

Many consoles do not have ind'iv'idual phanton off switches on the channels, and
even i f  they do, are usual ly lef t  on. lnput transistors and protect ion diodes
take large hi ts as micnophones are patched with min' iatune t ip,  r ' ing, s leeve
cords. Powering cycl ing the console, bad mic cables, large potent ial
d i f fe rences  ( ie  sparks  f rsn  the  gu i ta r  s t r ings  tomic  s tand) ,  and pa tch ing
take their  tol l  on the superb noise perfornnnce of the LM349's.  Usual ly the
degr  adat ion  is  s low,  bu t  scnre t ines  you ' l l  f  ind  D1-D4,  o r  TR1-2  shor ted .  F t rm. . .



I 've cqrmissioned about 30 of these consoles when they were or ig ' inal ly
de l i vered  to  the  c l ' i en t .  on  a  48  input  desk  I 'd  a l low about  a  ha l f  day  or  npre
to get the active mic pretrrps checked out and happening. (fhis was after final
test ! )

The transformer based preanps SSL suppl ies usual ly worked and l 'd bencv' ing on
in about 15 minutes to another part  of  the console. Occas' ional ly you'd have to
loosen the tnansforrner rncunting screws sl ightly to reduce microphonics (they
wererpunted with rubber grarmets) or change a single 5534. l f  I  heard noise I
knew where to look. with the 82E149 I  had lots of places to look!

When it cones to mic preamps npst sllicon solutions are worth about what you
pay for thern. With a transformer you have vir tual  ly noiseless vol tage gain
( 150R-25K inpedance tnansforrnat ' ion),  galvanic isolat ion, nelat ive inm"rn' i ty to
input faults and other 4BV abuse. Transforrners block DC just fine. Care rrust
be taken not to magnetize the core, second harrnm"ic distort'ion cqrEs up if you
do, but hot s ignals usual ly dernagnet ize thern.

People spend thousands for transfornren input, vacuum tube
trans'istor class A discrete preanps when an LM349/5534 or
so lu t ion  is  ava i  lab le  a t  a  ten th  the  cos t .

When the 5534 becane avai lable act ive m' ic prealrps were a
oul industry l ' istened for awhi le we decided we l ' iked the
of  n ick le  s tee l  be t te r  than a luminum and s i l i con .

or discrete
SSM/ADl integnated

s e l l i n g  p o i n t .  A f t e r
sound and nobustness

What  rnakes  the  82E149 dLnb,  and o ther  s i l i con  so lu t ' ions  to  th is  p rob le rn ' i s
that i t  wasn't  designed for the r  eal  world.  The input source is not a
te rmina t ion  res ' i s to r  o r  padded osc i l la to r .  The rea l  wor ld  i s  a  hos t ' i1e  p lace
ful l  of  stored charges, noisy resistors, and' inperfect capacitors.  Low noise
audio pots don' t  l ike having DC"in thern, but I  of ten f ind op anp DC feedback
loops closed by thern in high gain prearps.

Circu' i ts have to be designed to work not only now, but jn the futune after the
ccrponents age. What wi l l  the powen suppl ies'  l ine dropout vol tage be after
the  f  i l te r  caps  have los t  20% o f  the i r  va lue  due to  age? Wi th  DC in  i t  w i l l
that pot be as quiet a year frsn now? Wi 1 I that switch or relay contact work
wel l  at  10ua of s ignal 

' level 
f  ive years frsn now?

Thanks for your '  reply to my let ter.  I  apologize for not gett ing back to you
sooner.  Bus' iness is good!

S ' i n c e r  e I y ;

Vlayne Kirkwood

PS:  2 /23 /93 .  I  wro te  th is  le t te r  and go t  s ' ide  t r  acked and d idn ' t  n ra i l  i t .  A lso
enc losed is  a  copy  o f  two ar t i c les  I ' ve  rece ' i ved  s ' ince  wr i t ing  th is  le t te r  to
you.  Whi le  AN-242 f rsn  Ana log  Dev ices  addresses  th is  p rob le rn  (and ac tua l l y
attsrpts to destroy their preanp with l'4oSFET generated switches) | know frqn
exper ience the  rea l  wor ld  i s  no t  th is  f r  iend ly .  A lso  inc luded is  an  RF Des ign
art ic le on hFE degradat ion due to avalanche.

Business real ly slowed down after the elect ion so I  have lots of creat ' ive
t ime! Good to see the spreadsheet bi t  in pr int !
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