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Whot hopp€ns ls ihlsr o common mode
slgnolls tronsmlit€d down ihe line b€twsen
lhe slnql€ pon coble ond ihe r€lur.l signol
tomed by the ground r€tlrn ot bolh ends.
Thls s commonly colied o Hybrld or Kylo
circliit os clepicted ln Flgwe L il ls olso po$ib e
to €rd dc l6€1s down the lire os we I os ihe
oc Klo dgnds or lo spllt the oudlo specirum
up for dff€rsni purposes One AM toodcost
slonon us€d this iechnique 1or some months
ln poc€ or two ondllnes when ii lilst

An lnieresnnq hlnt ior those in the PA

buslnes$ o nwber or my colleogues hov€
in ihe posi used rigu€ e ght (8) llghtlr'g r€x
wfih boloncing trcnsfomerc ot boih ends of
ihe line in poce ol very long screen€d
microphone leods, wih consideroble

Til€ dc blos for th€ preompliffs ls provided
by o s€lt-biosing 2M2 €slstor b€tw€en bose
ond col ecior. Ihis wos se €cied to set the
tronsistoas op€roting polnt io centre the
co lector volloge oi opptoxlmotely 12 V.

The 8C459 tronsisiols wer€ chosen
becouse o1 thre€ mo n toclon
l) hlgh goin. typlcol y greoter ihon 5OO.

3) ihel h€ provides preiiy we on optlmo]
inpui termlnoiing lmp€donce for o wide
ronqe of microphon€s. giving opilmum

Phantom-fed
balanced mic preamp
Thls clrcuit, C rculi B, s ld€nt1co in opetotion
io circult A- with the excepilon ot ihe
oddmon-of two 2? resistors ldng io the + 24
v rcll. ond ihe r€ve6o of lhe tontolum lnp'.ri

.N4odern condenser (copocitoD
mlcrophones and some boodcast qrollty
ol€clroi mcrophon€s ol€ oll exiernollv
powered by o nom nol 24v supplyi some
eorly microphon€s rcqu € + 48 V.ln thls cose
dc ls f€d to the mlcrophone vlo boih leods,
blpossed interno ly wnhin the mlcr@hone io
Drovlde its op€tollns voltoo6. Thls ls colled

Audio ouiput ls senl 18O deqroes oul ol
phose on the two leods i.om ihe
micrcphon€. Ihe dc ls blocked bY the
tontolum copocltors ond tl€ oudio couplod
in the some woy os in CLrcuit A

Unbalanced mic or GP amP
A genercl purpose goin sioge whlch con be
used for o my od ot uses is shown ln Clrcu t
C. App cotlons include Boxendoll-lype boss

ond Leble conirols, compr€ssort €xpondort
limitels, etc. Ihe voltoge qoin is set by lhe
rctlo ot Rc io RE. ln ihe exomple given,lh€
voltoge goln wll be opproxmotely IOO
(belno lOk/lOO) Shouid you. for €rompe,
wish io hov€ o volloge goin oi 80 iim€s. the
reqllred emitt€r res stor would be given by
the colecior rcsisior Rc dlvded by the

,v**m]il

Flgu.€ 1: hyb .t ot Klo clrcuft.

Rc/Av
or lo.OoO/8O = 125 ohms.

Dop€ndir€ on the p€okio-peok oulpul
votoge requir€d, th€ bose bios resistor (Ru)

mov need som€ odjusimeni
The lnpul lmp€dorre of ihls stoge ls equol

hFE x RE

or in the cose of lhe exomple
5OO x IOO - sok ohms.

It ls wo h noiing thoi under most
crcumstonces the volue ot tho bos€ bios
rosistor is us!,€ly lorqer thon tho nonsistor
input lmp€donc€ ond os such moy be
ignored for lhe colculoton.

Emittet lotlower
The €milier lo ower, shown n Ckcult D, hos
mony oppl cotlons. Thls clrcult hos lhe some
lnput imp€donc€ os Clrcu I C (colcu oied ln
the some woy) ond provcles slbhny ess ihon
uniiy voLtoge galn blt subslontiol cureni
go n os the ouipui impeddnce ls

The coll€cior ]s bypossed io oudio
nequencles ond tha r€ientlon or the
collector @sistor limlts the moxlmum peok
io-peok outpui voltose. For mosi
opplicotlons ln low level oudio where ihe
peok-to-p€ok voltog€s rorely €xceed 2 Vp-
p, th€ circuli wlllbe quite usetul. Should you
wish to consiruci o conventionol emlttet
follows the oddliionol bose reslsior requlr€d
between bos€ ond ground con be ploc€d
on ihe botlom ol th€ pc boord (th€ coll€ctor
reslsior con be brldged o',.t wrh o llnk).

Slmple headphone amplitier
Th s circuli opsrotes in ihe s

Circult C wlth lhe excepilon of o chonge ol
lrons stor hp€. ro eminer r€s sto. ond o lower
vo uo ol collector tes slor. Th s stoge hos on
outpui imoedonce of opproxlmdlely l5O
ohms ond wlll prodlce o peokio-peok
volloge ocross o single I hm h€odphon€ ol
1.2 V This coresponds io o power evelof2
mw whlch Wll provde o 3 dB heodroom
obove th€ moximum power roilnq ot mosi

As the stoge runs in pure closs A" it
ropresenis o good quo lty heodphone
or.p lr er for the diqltol ero ond is suilobie lor
use wiih CD ployers, DAI @corders ond os

I /'w

lru\ *"=il
o snrd o or €cordlng heodphone monilor

For hom6 recordlng wlh lh€ new
gen€olion of multtlrock recorden @ollobl€,
o s mple multlple ouipul mixdown/foldbock
system could be cocirucied io €r'obl€ €och
orllsi to r€c€iv€ o seporoie nrlx ln th€ir

Assembly hints
B€fo€ ony modues ore bul[. lt is worlh ioklng
soeclol nol€ ol th€ power supply, hove
sp€clf€d thol thls be dedved trorn on
exierno 24 V €Ouoted source. Thls ls

necessory for nolso-fr€e operolLon of oll low
level siog€s os ony rpple or noise on ihe
supply would b€ €odily omplned.

Two bypass copocitoB orc lnsto led ocross
the suppy on ihe pc boord, cBl ond C92.
CBl, o metoLlisd polyesi€r lyp€, rs us€d io
efl€clively byposs ony hlgh fr€quency nols€
while CB2, on €l€cirol!4ic, byposses low
neqlency nois€ ond p€vsnts mutuol
coudlrE betu€en stogos whlch is the cous€
of mololboonnq. lf the len€fh of lhe leods
fiom lhe pow€r supply or the pc boord
exc€€ds 2OO mm, lhe nductonce of the
cdbl6 b€cores o foctor io be conslde€d,
ond ihe use o1 bolh copocliors is sftongly

Becouse ih6 boslc boord des gn s op€ll
wih w6ll spoc€d component loyoul,
constuct on ls qrit€ stroightfotuord. Wt'eth€r
you moke your own p nied clrcu i boord or
purchose one reody moda ll ls olwoys good
orcclc€ to check i thorouohly lirsl. All the
holes shou d be d lled out ond of the ighi
dlomeier io occepi ih€ componenl l€ods.
566 thdt no tro.ks 016 over-€lched ond

When mouning compon€nb, You con
solder them in ploc€ ln ony ordsri just toke
core wllh lh€ oi€nioilon of polodsed
components, such os the tonto um ond
elecirolytic copocltors.

Or€ntouon of the tronslstors should b6
quiie cleor Now€ver you should check thelr
plnoui to see lhot the emitter bose ond
collector leods co/nclde wlth th€ bood
lovout. A quick forov wlih you muliim€ter n

the ohms ro.€E or 'dlode ch€ck" wil confirm
which ore the emliier ord bose leods. ihe
rcmo nlno leod b€lno the collelor, of course,
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