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- Mow, for something completely different, an
sol$sue devoted to the Dyna St-120 amplifier, both
elrouble shooting the stock unit (nobody out there
ypeemsto know how to properly fix one) and a do-
dt-yourself construction project - a power mos-fet
JgRower supply section for the St-120 (the same as
nive use in our complete MOS-FET 120B ampli-
affier which interfaces nicely with the stock Dyna

pQutput circuits too).

forhe Dynaco St-120 was probably the most popu-
OYar solid state amplifier ever in production with
ErGvell over 100,000 units sold. It has also (from our
Ulkxperience of building and installing new circuits
1dig thousands of them) probably had more im-
jtgiroper and incompetent repair work performed
th@n it than any other amplifier too. We get many
aiﬁ,a"S from owners and from repair shops too,
)r fisking for St-120 parts and advice as how to fix
tidhem. Almost always, people ask for the wrong
rrB@rts - parts we know do not normally fail, parts
spjnadequate to make the repair, and a parts list that
know overlooks the real “trouble spots.” We

srlhow that many units are simply junked in de-
ophair after blowing up again and again after
sefestly, but incompetent repairs, and this is not
itdfght. The unit can be made to run solidly if
sprepaired properly and of course we would much
Jieather see those “junkers” come here for our new

circuits then being thrown away or becoming a
in{'germanent resident of the closet.

NBecause Dyna St-120 amplifiers tend to blow up

€ alot and seemto be so difficult to properly repair,

2 theere is one advantage to you, dear reader. They

Y do tend to turn up cheap at garage sales and flea

Nenarkets. More than one of my customers has

2VRJuind useful St-120 amplifiers for $10.00 and
sentthem here for new circuits. With the informa-
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tion that follows, you probably can make a $10.00ial select 2N3055 transistors (more about thesepairs made with inadequate (general purpose or
special into a pretty fair little power amplifier later). toolow avoltage rating) output transistors. Dynaco
without sending it here. . _ ... _used special 2N3055 devices with a 90 volt
Much later in the production life of the amplifier _ .
. . ) . . rating. Standard 2N3055 outputs have a 60 volt
At the end of this issue, | have printed the finalmid 1970s) furtherimportant changes were made. .. .
- . . o rating and since the power supply puts out 72
version of the St-120 audio output schematic anlis the amplifier aged the front end becameOItS will fail quickly as thev are overvoltaged!
parts list (the-stock circuit, not our mos-fet outputinstable (Q1-Q2 circuits). Many amplifiers turne: tanaar d re (Iqacen)]/ents fo¥ the 2N3055 ?HE.P
circuit). Since the St-120 audio circuit wasnto full power high speed oscillators and in- CG. SK Topbisha etc.) have even poorer s eci,-
changed and, in general, improved many times stantly blew-up for no good reason. The resu |cati(;ns z;nd are e\’/en I.ess reliable iEthis cir(F:)uitl
its long production life, it is very important thatwas blown output transistors. Many times, aﬂeéssentiall if a St-120 amplifier outout sta e.
you compare your audio circuits to this schematieplacing the outputs, the amp simply blew Usils Q5 36 03,04, and DlpmustaIIbF()e re Iaged
and update your unit to this schematic which iagain! The oscillations occurred so fast, and so.,, ' <°» ~  ~_* < p

- . . . With parts meeting or exceeding Dyna’s original
the most stable version. We will go througldestructively, there was not time to measure the P g gLy 9

Dynaco’s own audio circuit changes first roblem on an oscilloscope before the am tumes(gecification for long term reliable service. A
y 9 ' P P b shorted output usually “kills” R27 too. Since it is

into slag again. The “cure” was a change in value e . .

f o . Very difficult to find high voltage 2N3055 output
rf()(r?tl:r;;ryoﬁ]?nigtd(ljtz)ot?]izftg 13:?;:?2'82; t:l?ransistors, we find a useful replacement to be the
) Y ) Y Z;uch stronger Motorola 2N5630 output transis-

rs, as used in the Dyna St-400 amplifier. In

The earliest St-120 amplifiers did not have R2
R28, R29, C13, C14, C15, and the value of C
was 5QuUF at 10 volt (non-polar). These first units ; . .
also used selected RCA 2N4347 output transig\fam reliable operation. (.:13 IS changed_from 2

. o pF to 68 pF. C15 (27 pF) is added. In addition, C1 _ ... )
tors in all applications. These were all factory, changed to a tantalum capacitopf515 addition, Q3 can be replaced with the St-400
wired units builtin 1967. By the time the first kItSv It), and C6 was changed to a |4 100 volt 2N3440and Q4 with the St-400 2N5416 predriver

were released, several changes had been mage transistors for further durability improvements.

changes you should make too if you still have ar|1|m. capacitor. Make these_changes to your arrbriginal Dynaco parts are available from Stereo
ifiertoo. The final production changes were th%ost Cutters. Box 551. Dublin. Ohio 43017

o . p
orgmal version. addition of R29 (1000 ohms) from each red t‘i/\lrite them for their Dynaco parts catalogue
The first change was the addition of R27, a 0.4@lack output jack to provide a load for the outpu Y P gue.
ohm 2 watt emitter resistor to stabilize the outcaps under open circuit operation, and the chanéhen one channel of a St-120 fails, this “over-
puts. Next R28 was added, a 3.3 ohm emitt@f driver transistors from 2N5320 and 2N5322o0ads” the power supply (common to both chan-
resistor for Q4 for further stabilization. This cartypes to a heavier TIP31 and TIP32 type. Makingels) causing (hopefully) the power supply to
be added to old cards by making a couple of foilll of these changes will give you a much moréshut down” cutting power to both channels and
cuts and soldering the resistor to the foil side, artéliable amplifier. with any luck at all, preventing further damage.
is necessary for stable operation. C14 (J0B)L Thus many people who think they have both

" o . However, the problems really start when the -
was added at this time to eliminate a turn-on “ZIpH ! P y channels out, infact, do not. Only one channel has

sound. The output devices were changed to spag-npllfler fails. In general, the major problem ISfailed, causing the power supply, and thus the
2SK135
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other channel to shut off too. To trouble shoot,at all at high frequencies. Further circuits aRemove the three long screws and spacers

disconnect the B+ supply feed from first one, andempt to shut down and protect the supply frolding PC-15 to the heat sink and remove PC-

then the other channel to find out which channetase of output failure, and other circuits try arics. Also remove Q9 from the heat sink but save

(with the other disconnected from and thus notprovide a slow turn on to avoid thumps in thiae mounting hardware.

loading down the power supply) still works. speakers. If all supply circuits are not exact

9 P pply) . P . PPy . glean the thermal compound from the heat

Many people have attempted and/or paid for twamatched, it may not turn on, it may not regu= . .
. . . sink assembly. You will need to make a trip to

channel repairs when only one channel was ddate, it may turn on too fast, it may shut off to& . -

. . e bt g adio Shack for a small tube of white thermal
fective. soon, or not at all. It is a real “bitch” to fix and .
make operate well. Thus, when we geta 12OC|Rmpound formounting the new mos-fet power
The worst case problem is when one channe1! . ' transistor and to sink the heatsink to the chassis

fails, and the user still attempts to drive the otherOr repair only with e.‘ power supply problem{J

channel. The protective circuits in the owerWe never "fix" the original power supply, bu

SUDD| Will onl F;\old up for a limited time bepfore simply install our own mos-fet power supplfRemove (unsolder) all the parts from PC-15
PPy y P from the MOS- FET 120B amplifier which lexcept the power supply diodes (D4, D5, D6,

failing too. This causes the powersupplytran5|s-sha” now tell you how to do yourself. D7). If there is already a .QiF at 1000 volt

tor to blow, and the supply deregulates, going up apacitor installed across eyelets 8 and 9 it can
from 72 to over 90 volts, thus overvoltaging the The power mos-fet transistor we use (Hitacﬁl pacilol Ye ;

o . . PR remain, if not, a new capacitor will later be
remaining good channel (and the still working 2SK133, 134, or 135) has nearly infinite cut-

: : . . . Installed.
parts in the defective channel) causing everyent gain and can be controlled by a single
transistor in the unit to melt, frazzling resistorszener diode. It has more current capacity thRefer to the layout sketch of PC-15 (power
and circuit foil too. For this, you get a plagque the transformer can deliver and can be predpply circuit board). Now install the follow-
mounted on the wall, with the stuffed back half oftected by simple B+ fuses, it needs no “sloing new parts (all on the component side): A
a cat mounted on it (a catastrophe)! down” stabilization for the single stage circujumper wire connecting Q7 C, B, and E eye-
. . is inherently stable and thus has a bandwid#is; a jumper wire in the R24 location; a new
If the power supply section fails, one of two . .

. . . into the megahertz range and can supply cér8 K ohm resistor from the top hole of D8 to
things happens. The worst problem is descrlbedﬂI . : .
L " rent for high frequencies too. It cannot thermge bottom hole of R19; and a new uE

above, an overvoltage condition, with in €XCESJun-a-way and requires no electronic protecapacitor (104K) in the R22 location. Install a
of 90 volts DC at C12+, and probable major y q P P ( ) :

damage to the audio circuits. Sometimes ihdion. Itis a simple circuit (six new electronimew 70 volt zener diode (1N4760) (banded end

supply fails open, and the voltage at C12 will beparts_ replacmg the 17 orlgl_nal supply part@bm_tmg down) in the D10 location. All con-

. . . and it will make your amplifier sound betternections are, of course, to be soldered. Add a
near zero. A simpler failure (and quite common 14F at 1000 volt capacitor (.01M) between
— especially in the summer when there is lots ofThe parts required are 1 Hitachi 2SK135 Ve foil at evelet 8 and 9 if oné is not alread
power line transients) is a blown supply diodechannel mos-fet, 1 70 volt 1 watt zener diOdF’staIIed trl)J/e in late model St-120 units onl y
(one or more of D4, D5, D6, and/or D7) which 1 .1pF at 100 volt film capacitor, 1 475 ohm 1glear the(solder from the foII;)win holes f)é)r.
will vaporize the line fuse but cause no further2 watt resistor, 1 10,000 ohm 3 watt reSiStOrréuse use solder sucker or roundg\]/vood tooth
problems downstream, assuming the shorte@nd 1 6,800 ohm 2 watt resistor. A dual fusé "~ ( )

. . . . ick): eyelets 1, 3, 4, 8, 9, the bottom hole of
diode(s) are located and replaced. Once in &lock containing two 3 ampere quick blovﬁ

while, the zener regulation diode (D10) will fail fusesis mounted onthe power supply heatsif 0, and the top hole of R23. Inspect the PC-

pon reassembly.

in a “low regulation voltage” mode. This will above the power mos-fet, and the audio cg- card very carefully to insure that no solder
cause the supply output to drop to some lowecuits and power supply capacitors are rewiredade in removing the original parts or install
voltage than the specified +72 volts. The cure fotto interface with the new power supply. A .0 9 9 P i
this simple problem is just to replace D10 with at 1000 volt capacitor is added across the dio
another 58 volt zener diode. The regulated powebridge to suppress switching transients. Weow mount the new Hitachi 2SK135 output
sible to fix reliably at a rational cost. If any described in this list) for $35.00 includingocation. Coat the transistor mounting surface
transistor goes, Q7, Q8, and Q9 must all beshipping. “Hand holding” (if you screw it up)with thermal compound, slip the mica insula-
tions (matched together) and biasing resistorAn Wav. assuming vou have a St-120 that nosvwface’ coat the insulator with thermal com-
values must be “tweaked” to get things to work yway, 9y

how you install the new mos-fet power suppl)?eatsmk with the leads pointing through. Note
This is a design problem due to the inheren{Refer to the print of the Dyna St-120 pictorig|. R - . : .
characteristics of bi-polar power transistors.diagram supplied at the end of this article) ne up” properly in one orientation (pins

' " offset towards the top of the heatsink). Press a
SL re?urlsg?:SZL:;éimozxe:fr;:;ti;o:?ggg?]vggrthrough 9, remove the black wire from Q9-C tibom the inside. Install two new #6 screws

PPl P eilhe chassis ground lug, remove the two scretkgough the transistor. Fasten the bottom screw
control 6 amperes of current, it must have up to . . .
400 milliamps of current driving its base. The sis (one in arubber foot) and remove the powfasten the top screw with a #6 solder lug
control reference is a zener diode (D10). It can ; .
only supply about 20 milliamps of current. Unsolder and remove the red wires at eafW'tCh end of the chassis) and another #6 nu,
at . .
amplified by Q7 and Q8 to provide enoughthe red (+) terminal of C11. Unsolder the ret{izzz:ztg: (?::) g! gglg?élg%rjget:]v: r?enzftstirr:i
current to supply the audio circuits. Thus wewires (three) at C12 red (+). The red wires fro P
ply regulator, which is inherently unstable. reconnected later to the new fuseblock. Sistor was not isolated as it was a different
: circuit configuration.

Thus it must be compensated (slowed down) to

ridges (Lloyd’s cousin) or foil breaks were
ing the new parts.
supply of the St-120 is a mess and nearly imposean supply a power supply parts kit (the pamsos-fet transistor on the heatsink in the Q9
replaced with transistors of Dynaco specifica-costs extral tor on the leads, press it against the mounting
has audio circuits in working order, here i%ound too and press this surface against the
properly.
Pe pins are offset and the transistor will only
i
The power supply must supply upto 6 ampere?Jnsolder all the wires to PC-15 eyelets dew shoulder washer into each mounting hole
beta (gain) of about 15. This means that toholding the power supply heatsink in the chawith a #6 lockwasher and nut firmly tightened,
supply module from the chassis. (pointing sideways directly towards the power
Thus the current from D10 must be furtheraudio channel (PC-14) eyelets 9 and 10 an ftinly tightened. Itis very important that the
end up with a multistage amplifier in the sup-the left and right audio channel Q5-C will bgr]m metal to metal contact). The original tran-
be stable and thus supplies, in effect, no current
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Install the new fuseblock on the inside of th&€Connect an insulated wire from right channehot as a do-it-yourself kit. The audio circuits use
heatsink above the new transistor. Itis fastene@5-C solder lug to the bottom right fuse lugcomplete new circuit boards and a very sophisti-
with one #6 screw through the top hole in théfurthest from PC-15). The original red wirecated layout and must be done at our shop. If you
block from the inside, through the top free hol@reviously connected at C12 red (+) is probhave successfully installed this mos-fet power
in the heatsink, and with a #6 lockwasher andbly too short and will need to be replaced witlsupply yourself, you may deduct its parts cost
nut on the outside of the heatsink, firmly tighta new wire. Connect an insulated wire fron{$35.00) from the full cost of the MOS-FET
ened. It is located so the fuses will be paralleight channel PC-14 eyelet 9 to the same lowelr20B rebuild if you send the amplifier to us for
with the bottom of the chassis. Reinstall theight fuse lug on the power supply heatsink anthe new audio circuits.

rebuilt PC-15 card on the heatsink in its origisolder all connections. Connect the red wire,
nal location and orientation reusing the thre&om left channel Q5-C solder lug to the to
original sets of long #6 screws and spacers.right fuse lug on the PC-15 heatsink. Conne

. . an insulatedvire from eyelet 9 on left channe
Install a wire from the left (power switch end) . :
. . /PC-14 to this same right top fuse lug and solc
side of the top fuse clip to the bottom fuse clip, .
all connections.

to the solder lug at the top #6 screw of the

power mos-fet transistor (solder at the bottorithis completes the wiring. Now test the pow
fuse lug only at this time). Install the 10,000supply operation before installing the two 3 an
ohm 2 watt resistor (brown, black, orangepere quick blow fuses connecting each channe
from the mos-fet solder lug to the previouslyB+ supply to the new mos-fet regulated pow:
opened top hole of R23 on PC-15. The resistaupply. A DC voltmeter is required. With the :
will be placed between the PC card and thampere slo-blo main chassis mount line fu
heatsink. Make sure a lead cannot touch thestalled, but with both 3 ampere quick-blo B
chassis, heatsink, or the mounting spacer fduses not installed in the new dual fuseholder
PC-15. Solder both ends. Install an insulatetthe power supply heatsink, plug in the amplifie
wire from the power mos-fet pin closest to PCand turn it on. If the power supply is working
15 to eyelet 4 on PC-15 and solder both endproperly, the DC voltage should read about +
Install the 475 ohm resistor (4750F) from thevolts from C12 red (+) to ground with less than 1
open bottom hole of R20 on PC-15 to thenillivolts of AC ripple. The DC voltage from C9
remaining mos-fet pin (furthest from PC-15).red (+) to ground should read about +90 volts C
Locate the body of the resistor as close to thaith less than 2 volts AC ripple. The new powse
mos-fet pin as possible and keep the leaslipply heatsink should not get hot (under al
between the body and the mos-fet as short &md) and the main line fuse should hold. If tF
possible. fuse blows, or if any voltage is improper, unplu
. . the amplifier and check your work for wiring
Reinstall the power supply module in the Chasérrors and/or solder bridges and bad connectio

sis in its original location. It is easiest to flrstIf the voltage at C12 is low then probably th
connect and solder the two red transformer

-zener diode is defective. An immediate failure
leads to eyelets 8 and 9, then coat the heatsi ﬁ - L :
- . Jﬁe line fuse (splattered) indicates a shorted m.
mounting flange with thermal compound, an

then fasten it in place with two sets of #6d|0de (B4, DS, DG, or D7). _You must achiev
proper power supply operation before connes

hardware (|nclud|ng_the original rubber footing the B+ fuses to avoid subsequent damage
on the corner mounting screw). Make sure th

red leads cannot be “trapped” or pinched byth{(f,-]e audio circuits.

sink, chassis, or cover. Look also at this time atssuming that everything checks out, turn off tf
the other power transformer leads on the outimplifier and let it set for 1/2 hour for the suppl
side of the power transformer. Many times/oltages to decay, then install the two 3 ampe
these are located so they can be “squashequick-blo fuses in the new B+ fuseblock and ti
between the chassis and the inner cover flangige amplifier again. All fuses should hold, the B
when the cover is reinstalled. Correct thivoltages should remain the same as before. 1
problem now if it exists. DC voltage from C7 red (+) for each channel

Reconnect the black wire from C9 negative (ground should read about +35 volts DC (abo

) lug to eyelet 1 on PC-15. Reconnect the re(%{]e half the regulated power supply voltage).
) 1

. ese conditions are true, you may now reinst
wire from C9 red (+) lug to eyelet 3 on PC-15 e Y/ y

. ) the amplifier in your system and hear clean

Connect an insulated wire from the top left .

?ound. Note that now each audio channel has

new fuse lug (PC-15 side) to the red (+) lug o|ndependent B+ fuse in series with its outp

C12 (solder all connections). Connect a ne\{\fansistors and an overload, output short, or au

insulated wire from C9 black (-) to C11 black . . .
(-). Eliminate the original wire from C11 blackchamnel failure will blow the associated B+ fus:

() o the chassis ground lug. Connect a neffZECCHE, T FEE BB S 0T

wire from C11 black (-) to C12 black (-). -

Connect a new wire from C9red (+) to C11 reé)peratlon.

(+). Solder all connections. The power supplyhe following are the necessary schematics, d

rebuild is now complete except for connectinggrams, and sketches for the mos-fet power sup

it to the audio circuits and testing. conversion. Note that our mos-fet audio circui
may be added to your amplifier at any time, b

7 A4 ..



