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WALKMAN AMPLIFIER
SKHui

Spe.kq conn*to6 and the plug p..k lnp so.kets ate nounte.t .n the rc parel,

THE WALKMAN TYPE radio a.d upc
player is one oI tbe mosl popular electronic
gadgels of modern rinres. Surprisingly, thcir
fanly high price tag has sudived simply bc-
cause ol onc unique featlre portabihy.

Thei.biggest disadvantage is rhat theorr
put is available to only onc pc6on. The aim
of rhis projecr n ro chanec that. ODe sohr
tion would be ro put the lilc{ul of lhe
walkman direclly inlo a biganplifier lfyou
experiDcDt *ith this you wiu lind rhar rhe
walknan doesn t sound nearly as Sood as it
used to. This is becausc it uses the head
phonecord as part of iIs anlcnna systcn. In
fact, the antenna is coupled inlo thc audio
oulpul scclion of lhe walkhan via a pan of
capacitoG. A second problen is thar rhe es
sendal portability ofrhe walkdan sysrem is
losr because lhc amplifier willrequire mains

So lhe requirementsofa walkDa! ampli-
fier arc lhat ir should be dble to narch fie
antenna correclly in ils oulput, be small,
drive a set ofsmall spcake6 to a rersonable
loudnes level rnd be powcrcd by baueries.

The ETI 1,114 walkman ampliiicr has
bccn dcsigned delibefurely to tlcklc lhis rc-
quiremcnt. Evcry walknan owncr shoul<l
build one or your uDn is just likc coree

The circun is housed in a tough mild steel
box. Il can be powered fron cithcr an ilrcF
nal batterypack, a 12vdcpluSpack forusc
as a bookshe lf Nmplitier or dircctly fronr thc
cigarcrtc liShrer socker in your or. Thc

spe. for rhis litlle beauly is shown in the

Construction
The emphasis of lhis project is on portabil-
ity ard simplicity. Conslruction oflhis proj-
ecl should take no morc than a couple
of enjoyable hours on a Sunday afrernoon.
By the elening you sbould have a tully
working amp on you. booksheli. No lime
consuningluning is required. Iheonly lool
used in lesting is a multi meler.

The pc board itsclf sits on fou! plaslic
sl.rdoffs. Onc edgc oI thc pc board hls r
swilch (Swl), and tvol.5 mn phono sock'
cls (SKl. SK2). This sidc of the board lDs
ro be fllsb againsl the netal tronr panel oI
rhe box to allow the switch and rhe sockcls
ro be accesed trom the front. This schcmc
reducts . lor oI limc consumirg wiring and
misrakcs. The only difficult rask is thc acru'
rale posilioning oI the holes $at have to bc
drilled or the box. So bclore you .semblc
lhe pc bodrd. makc surc you havc thc
mounring holc on rhe botron lloor of thc
box for thc slandofls.

In ordcr lo ecl rhe posirions ot rh. holcs
drillcd ctrrcctly. placc lhc pc trofd on lhc
floor ol thc box rgainsl th. fronr meul
p.ncl. By usins the pc bdlrd ilsclfrs a tcm-
pl!lc tnark lhc Iour holes t() be d.illcd.
Ncxl. drill lhc holcs on rhc fronr ud rcrr
p!ncls of lhc hox. lJse lhc published prnel
rrrvork in lhc dliclc as r drillins t.mplrrc

it you likc- bul don ! huch vorr pldsti.
Scot.hcalprnels t thisshSe. S.!c lhcm nn

lasl. as rhey are easily damagcd. To ensurc
the holes drilled hale thc ri8ht sizes, usethc
aclral comporenrs lo try themout. A round
needle ule or a small reamer may be nee.l-
cd. Always nafl wnh a sdall drill bit and
gradually eDlarge il lo the size reqlnedwnh
a tilc or a rcaDer. Il takes longer but you

Apad lrom gening thc right sizcs. it is
dso imporbnt to ger rhe righr positbns.
Especially the rhree holes drilled on the
front panellor SWl. SKI rnd SK2 ds they
arc rigidly soldered onto rhe p. board. Sol'
dcr thc three coDponcnis on d,e pc board
rnd see if you can mounr lhe bo.rd on rhc
srandoffs. Usually. a bit of cnlrrycmcnt oI
the holes and re-rdjustmcnr ol rhc board i!

Whcn you asentble lhe pc board, n does
n t nutlcr which componcnr you stan with.
lI rou hale all lhc componcnis rvaildble.
lh. assenbling should not takc nrorc thao
45 minutcs. To ensure succcss wrtch out
with rhe pohriry of lbe transistors. dnrdes.
clccrrolytic capNciros and the op'anps.
Pullin8 a heat sink on rhe rransisror is nor
ncccssury wilh lhis typc oi power oulput.
You can do so if you lcally sish bul makc
surc thc hclr silks do nor sho circun cach

Testing and Setting Up
Before you flick the towerswilch on. check
rgain rhar $c pohriLy olrhe I'ruery or plug
pact inpul n corect. Altholgh the anpli
ficr circuit is prorcctcd by dbdc Dl lgainst
ary .cvcrse powc. rnPut. lhe lcstrng Proce-
dure cannol prcceed wilh thc wrcng ilpur.
UnplLrg rbc cord connectinS thc wllknan
and lhc anpliiicr !nd the switchiDg action
olrhe \ocker SKI will autodrticalll, Bround
thc leh(L) rnd dgh(lt) channcls. wirh the
speNkers disconocclcd. turn on thc power
switch (SWl) and put your linscrs on thc
rru.sistus lbr 30 src to see if they gcl hol
Under nornal circumsmnccs. cspccially
*hen rh.re is nodri g bcing playcd, n
should stry cold. lI.ny of thenr do gel hot.
you rlc likely ro havc the birsing voltage
(hcncc. thc bilsing curcnr) srdns ibr rhal
lran\i\t(tr. Thc biasin-s current tor rhc t!an-
sisto$ Ql. 02 is solcly.ontollcd by R6.
R7. L8 rnd R9. Likcwisc. R2GR2] lbr
trnsistor Q3 rnd Q.1 in th. right cblnnel.
Ch..k rlut you hrv. thc righl rcsisftns in

Ncxr chcck lhc ourfut voltlgcsot rhc cir
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cuil with r multi-mclcr Thc nodc wherc lhc
tof I ohn' rcsisrors rrc j()ined sholld b.
silring al 6V dc !bo!. ground tor d 1:V n'f
plv. TIi\ rlk)*s r nui,ru$ sNinB in both
directnnrs ahovc and belo$ 6V If il i\
sliShrlv ditltrcnr Ionr 6v. ir is likclv thrL
lhe powersupply volraBc is rr)l cxrclly 12V.
ln rh. cir.uir di!srxnr. sc!cful vilrl poirus
have rhcir volrrscs rir.n so a .omparison
crn trc nrad. otr !ou,s. Ch.ck lhcn wilh
volr nrlhlncrers dc lollagc nrcasurc-

Parls Lisl
Fesslors (al 025w. r% metal lim unr€ss

Rr. F4 Rrs,RrA 1k5
F2. R3 R16,F17 120k
F5.R19. .. ..
R7. 83 821,822.. .. ... . .

46. F9. R20,R23 . . .. 2k7
Flo,R11 R12.F13.R24 R25,A26.827 .. 1F

(0 5w. rorerance 5%)

cl. clo... .... .louFr2sv (Erec)
C2,C12 .22uFr2sv(Elec)
c3,c13.... .. ... .220pF(Drscceramic)
C4,Cl4. .. .. . ... .. .33nFlcreen)
C5,C6.C16Cl1,C3,170uFr25V(Elec)
c7, cls. 1uF,35V(Erec)
C9 .. . r2onF(G.een)

Lt 12.13 ..... ...
(F@m D/ck Sfrilrr E ecl.o. cs cal L'j311)

tc1, c2 .NE5s34
o1.o4 ..
D1 1N4002or N4004

A slandard redangular banery horder lo. cary
ng eighr AA ce s Dck smrh cal -6123 A
singl€ sided pc boad. PC boald mounlino nnL
loggle swilch (Swl) lor ONIOFF could ony
ilnd ihs swrch lrcm Dick shrh Ereckonics
Two slereo 3.5mm plrono sock€ls (SKr, SK2)
wilh sw rch ng acrion can b€ obtained rrom Jay
cff E eclron cs. A 2smm DC pow€r socker
wiih swilching aclon (SK3), Dck Smilh .al
p-1665 A melar bok aboul 135 x 70 x l60mm,
oick smirh c.r. H'2744 Two sle@o clipon
type speaker connector ock smrh cal

Th€ lolowng pads may or may not be sup-
pli€d n the kr: The srereo audio abte nk be-
lv€en the walkman and the Sqnal ln on to
rhe amp [ier. A pie.€ ol prasric or barc pc
boad w h two 68A screws and nuls lor c amp,
ng lhe banery hodor. For obvious reasons a
pan or book sherl speakeB w r derinirey nol be

'--.'.-l*i*rir_.&

hcnt. Ihe ldluts you obtrin on yours do
not havc ro h. id.nricxl to mine. {{'rll!. !
fcw hundrcd milli!olrs discrcprrc) ( er-
pcctcd. Thc llnal chcck is on lhc sprkrr
ourpul cornccnn sK5 rnd sK6 M ke nf.
rhrr no dc volr!8c (0V) cxisrs at lhrt pornt,
or vour spcrker will be permancnlly d.nr

'lhc lNr rhn)8 ro mnkc is a.rble connccr-
inB lhe walknan hcadphonc output ink, rhc
'signrl-in soclct on your rnrtlilier. Prclcr
abl]. usc d doublc-core GlcrO s(eened
nlirophotrc.rblc. A srand.rd 35Nn
sr.r.o phono t{k is{tdcredon.r.h erd ol
dr. crble. Aplrr ton sdving rs an au.li()
link, lhc cablc acts Ns rn rnlcrna lir yotrr
wrlkmxn radn, (scc tlow it workt Obvi-
ously. for better rcceptn)n. lhe cablc should
be a !€ncrors lcngth.

(bnncd thc \pcakcrs thc connectus
SK5. SK6. I'lu! lhc cablc link inlo thc walt
n'rD rnd the rnlplilirr rnd rou rre rerdt n)
gol Dor'l l(rg.t itlou irc using b|xcri.s as

r fo*cr sourcc. usc nca oncs a

Hotx lt Works
lnplll secli0n
The inpul seclion begins wilh th@ FF
chokes in series wirh lhe signat. Their
lunction is to srop the amptifier tnpul
impedance lrom loading lhe W.tkman
antenna- To get good radio receptlon, a
walkman radio uses a headphone cord
thal serves as an antennt- Th. head.
phone coils inside the hea.tphone have
such a high impedance ar FF lrequen"
cies lhal it is nearly an open cncuir as
lar as FF lrequencies ar€ concerned,
For aidao lrequencios, the W6lkman
sees a dc load ol aboul 8 ohm (lor an
I ohm impedance headphone). withour
lhe coils, the cable (antenna) wirt be
loaded by the inpul impedance ol th€
amplaiier ol aboot 1.5 k. Figure 1 shows
rhe eflecrive impe.lance as sen bythe
audio and the RF frequencies.

The audio inpur ihpedance ot lhe
amplilier is simply eqoal ro the parallel
resistance of 81, F2 and R3 (F16, F15
and R17 tor the riqht channel).ll wo.ks
out to be around 1.5 k, which is a com-
proFised value afier some iterative
tesling. tower impedance is possibte
bur will start to load rhe watkman our-
p!t, resulting ih a poore. transient and
bass response. Any higher impedance
and the coils (L1, L3) will srad to pick
up strong signars nearby 

'ike 
a gene.a-

lor or a alrernaror, erc. The cutott, tre-
quency ar Ihe input is determined by an

'the amplilier

w. rorkl !i*e to thunk Di.k Sntith l:,l.tho,
La tt !tpr)t\rt{ t}1. nutknu rulb 0t
tmtkd\ se! nt nk d.vfbp"t. t ol th( rtoJ

HPEOANCE SEEN s]| AE

The amplilier is basic.lly conliguraled
as a high cu(enr outPot op-amp by
bottering rhe outpot ol the op-amp lo
drive a low inrpedance speaker. Since
rhe supply is only fixed al +12 V, il is
desnable to have the oupur sitring at a
dc level ot , 6 V lor maxinum swing in
bolh direclions. To achieve lhat input
level, pin 3 or the op-amp is lixed ar
+6Vwirhaporenrial dividerconsisting
ol B2and F3- Usingrheopampasa lin-
ear amplilying device (as opposed lo a
comparator), the inverring input ol the
op-amp (pin 2) musr cary lhe same dc
vohage (neglectinq inpul oftset voh-
ages). Hencelhedc vollage on the oul-
pul of lhe op-amp is also fixed at +6 V,
ll lhe bases ol lhe npn and pnplransis-
lors connecl directty to il, a srandard
class B amplifier is obrained, The usual
cross-over disrodion is iairly bad lor
class a operation, so rhe tansislors
have to be biased slighrly on during no
signal condilions. For the outpul
(where F10-13 joins) sirting at +6 V,lhe
base ot Ql. 02 musl be silting ar
rolghly 0.6v hiqhe.rlower lhan +6V
respectively. This requires lhat resis-
tors R6 and F7.RO and Rg be a lired
ratio. Io calc!lalerhat. assumewe have
a I 12 V supply and lhe op-amp oulpur
is sitling at exaclly 6V. We wanl the

li!H:"
!1e!!.4q! :!E! q! 4uSt! !q!!!

Flgtrc 1: fhe walknan antenna ,stem.
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