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model S/150
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Canceptual black diagram of Threshold
STASIS amplifier pperation

description

All modals are & non-inverling, complemantary-
symmelry audio power amplifier employing
Threshold patented constant-voltage!
constani-currant STASIS circultry 10 create a
tandam output stage consisting of a linear state
syslam dominating performance accuracy and
connected directly to the load, operating in con-
unction with a curren! mirror bootstrap sourcing
the working powsr and also connected dirgctiy
fo the lozd. STASIS oparation shielcs the power
oulput stage fransistors from dymamically
induced nonlingarties to achieve an oparating
accuracy 0 high thal a corrective loop system is
nat employed around the amplifier. The amplifier

oulpul stages are not VI limited and all specifica-

tions will ba met ino lully reactive loads. Dowbly
requialed active constant current sourcing is
amployed at every gain stage. Dual bias circulis
eliminate a “warm up" pariod pror to reaching
optimum performance. Power is supplied through
@ prm:isiun, heavy duty toroidal transformer and
computar grade electrolytic capacitors. Every
completed amplifier channel receives three com-
prefensive chackouts: twice prior to, and once
dgain after, a “burn-in" period during which the
charnel is seff-oscillated, al power, with a lo-
garithmic wave. Every transistor undergoes ind:-
vidual testing and characterization, as necessary,
for ransconductance, matching, noise, satura-
tion, and voltage breakoown prior to entering
parts inventory, Circuits are gold plated over a
nickel layer over the base copper path on glass-
epoxy boards, Input and output connectors

are godd plated. Input connectors are Teflon
insulated.

rated output

MODEL 5/150: 75 watts per channel.

MODEL 5/300: 150 waits per channel.

MODEL 5/500: 250 watts per charnal.

MODEL 5/1000: 500 watts,

Fated oulpul is measured into an 8 Ohm load
with 120 volt line source, both channels drivan for
dual channe! models.

harmeanic and intermodulation
distortion

Mo graater than 1% at rated output for all
models.

bandwidth characteristics

-3 B points: .5 Hz and 100 kHz. =.1 dB 20 Hz
throuwgh 20 kHz at rated output for ail models.

output transistor complement

MODEL 5/150: B high-speed, 250 wait rated
devices per channel.

MODEL 5/300; 14 high-spead, 250 wall rated
devices per channel.

MODEL 5/500: 22 high-speed, 250 watt rated
devices per channel.

MODEL S/1000: 44 high-spesd 250 watt ratad
davices.
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power supply characteristics

MODEL 5150 400 watt toroidal transformer,
30,000 microFarads capacitance, Rail voltages:
=49 volts,

MODEL 5/30:0: 700 walt toroidal transfarmer.
&0,000 microFarads capacitance. Rail voitages:
+62 volis,

MODEL 5/500 1,000 wall toroidal transformer.
120,000 microFarads capacitance. Rail voltages:
+76 volts.

MODEL 5/4000: 1,000 watt torosdal transliormer.
120.000 microFarads capactanca. Hail voltages:
+B2 volts.

input impedance

75 kOhms for all medals.

gain factor

ALL MODELS: +28.6 dB

slew capability

hum and noise

MODEL 51000 180 volts per microsecond.
ALL OTHER models: BO valls par microsecond.

Mo greater than 200 microvolis at the cutput for
all modals,

instantaneocus current capability

load rating

MODEL S/150: 10 amperes per channal,
MODEL 5/300: 15 amperes par channel.
MODEL S/500: 22 amperes par channel.
MODEL 51000 30 amperes.

Recommended minmum load impedance of
wideband characteristic: 4 Ohms for all models.,
Al models are capable of operating inta fully
reaclive loads.



model FET two

FET two conceplual schamatis.

description

Two channal non-invarting, cascade tet/bipalar
preamplifier employing a circuit topology in which
the autput voltage swing occurs in A single
bipolar transistor,

Inpul loading is provided for both high mpedance
[moving magnet) and low impedance (maving
coil} cartridges having an cuiput of at least .5 mil-
livplts at 5 centimeters per second stylus velocity
at 1,000 Hz. Three "ling” level inpuis are avail-
able. Allowance is made for the connection of

a tape recorder with instant source or tape
monitoring contral,

Front panel control lunctions consist of: Program
Sebactor, Monitor, for source or tape; Channel
Balance, Audia Level. Rear panel switching con-
sisls of capacitive or impedance matching for low
or high impedance cartridges.

Circuit components are selected from among the
finast available. All capacitors associated with
the signal path are film types. All resistors are
precision tlerance metal tiim devices. Evary
semiconductor is individually tested and charac-
ferized, as necessary, for ransconductance,
matching, noise, saluration and valtage
preakdown. Power supply gain values are indi-
vidualy trrmmed. Circuits are gold plated over a
mickel layer over the base copper path on glass-
epoxy boards. Signal routing is through low capa-
cilance co-axially shielded cable. Control switch
contacts are gold plated. All inpul and owtput
connectors are gold plaled and Teflon insulated.
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phono section

CARTRIDGE INPUT: High impedance cartridges
are provided swilch salactad capacitive loading
of 100 pF or 300 pF. Low impedance, high outpul
cartridges are optimally loaded with 1 kOhm
mpedance.

RIAA EQUALIZATION: The gain and equalization
stages of the phono section employ a combina-
tion of active and passive equalization to yield
the RisA playback charactenstic, This system
achiaves exceptional control at low frequencies,
with minimum leedback, and ihe purity of passive
equalization at high fraquencies through high
guality capacitors and resistors outside of the
feedback loop. The amplitude and phase ac-
curacy of the RIAA equalization is assured
through the selection of high precision compo-
memds and the referencing of each completed FET
bwo 1o in-house maintained RIAA pre-amphasis
sources, These sources extend their differen-
tiated characteristics 1o 400 kHz without shelving
The FET twao RIAA characteristic itself has a fully
iMagrating curve of 6 dB per octave, without
shelving, to past 200 kHz, whera il themn contin-
ues at an increased slope of 12 dB per octave.

ACCURACY: Within 15 dB of Threshold
reference AIAA source 20 Hz through 20 kHz.

DISTORTION: Less than .02% at 5 volts
prearmphfier outpul o & 10 kOhm load,

mauttad an apional s

high level section

TOPQLOGY The basic gain stage is comprised
ot four matehed N channel J-fets as a cascoded
difterential input stage lollowed by a commaon-
collector and common-amittar hipolar transistos.
Both the input pair and the first bipalar transistor
oparate al essentially constant valtage, virtually
gliminating nonlineanties induced thraugh
valtage fluctuation, with only the output transistor,
sorving as the primary voltage swing device,
seeing substantial current and voltage variations
SUPPLY REJECTION: —80 dB.

DISTORTION: Less than 02% al 5 volls
preamplifier output into a 10 kQhm load.

SLEW RATE: 25 volts per microsecond.

RISE TIME: 2 microseconds.

QOVERLOAD POINT: 14 volts preamplifier cutput
peak.

PREAMPLIFIER QUTEUT IMPEDANCE: 470
Ohms.

power supply section

[performance data ralative to 120 valt line source)

TOPOLOGY: The power supply section uses a
large, magnetically shielded toroidal transformer
followead by active regulation and passive fillering
10 achieve a rock siabla, low noise de supply
voltage lor the signal gain stages. The active reg-
ulation emplays a doubly regulated voltage refer-
ence coupled to a discrete class A gain stage,
Following thess are mylar film capacitors o pas-
sivaly filler the remaining noise and assure a low
aclive and passive source impedance for the
signal gain stages.

SUPPLY VOLTAGE: 40 volts = .25 wodlt.

STABILITY: Supply voltage regulation hald to
within 1% variation over a fine voltage of 95 valls
b 135 volts.

NOISE: Less than 120 microvolts



model FET one

FET one conceptugd schematic.

description

Two channel, non-inverting, fiald effect transistor
preamplifier employing Threshold patented
STASIS constant-voltage/ constant-currant class
A and current bootstrap technology

Two walocity characteristic cartridge inputs, one
for low impedance (moving coil) cartridges and
one for high impedance (moving magnet)
carlridges, and three “ling” level signal inputs are
available. Signal inputs/outpuls and inter-routimg
cantral lor the conmection of two tape recorders
iz pravidad. The preamplifier has dual output
connector pairs

Front panel control flunctions cansist of: Program
Setecior; Record signal routing: Monitor signal
selecton; Mode control for stereo, reverse or
mono (L + A} signal characterstics; Channel
Balance, Audio Level, Power.

Fear panel switching consists of high impe-
dance/low impadance cartridge selection, and
capacitive matching for high impedance
cartridgas.

Components are selectad from among the finest
available. All capacitors associated with the
signal path are film types. All resistors are
precision lolerance medal film devices. Every
semiconductor is individually lesied and
characterized, as necassary, for ransconduc-
tance, matching, noise, saturation and voltage
breakdown. RIAA equalizaton and power supoly
gain values are individually timmed using seaked
CERMET adjustment pots which are series-paral-
lel shunted by metal film resistors to eliminate, as
a factor, wiper contact effects and 10 avold possi-
bie degradation of the signal. Circuits are gold
plated over a nickel layer over the base copper
path on glass-epoxy boards. Signal routing is
throwgh low capacitance co-axially shielded ca-
ble. Control swilch contacts are gold plated. All
inpisl and output connectors are gold plated and
Teflon insulated.

phono section

HIGH IMPEDANCE INPUT: High impedance
cartridges ook at the exiremealy high impadance
and linear nature of the cascoded input fet of the
gain madule nsuring no sowrce/|oad interaction.
The cartridge sees no rolleff capacitance except
as provided by the pF load switch with a selection
ol 0 pF. 100 pF, and 200 pF

bl T he

LOW IMPEDANCE INPUT: Low impedance
cartridges within the range of 1 Ohm through 40
Ohms are optimally intarfaced to the gain module
through an extremely high quality step-up trans-
former, The transformer utilizes a unigue and
proprietary core material thal exhibits a mere
ona-fifih the hysteresis distorlion found in stan-
dard MU 80 cores. Iis construction features a
multiple interfeaved layer winding for low leakage
insuctanca, yielding a fial bandwidth that extends
to 170 kHz and which is quite insensitive 10 upper
spectrum noise. High frequency characteristics
show only —10 degrees of phase shift at 20 kHz.

Leve frequency distertion, traditionally a problem
in low impedanca transformers, is less than .04%
at 50 Hz at approximately one volt output — from
a transformer whose actual signal level at this
frequency is typically in the range of 10 millivolts.
At midband and high frequencies distorlion 15 o
low as lo not be practicaly measurable, reaching
aporoximately 004% &t one volt owtput at 1,000
Hz. Faraday electrostatic shields are used be-
tween the primary and sscondary sections and
combined with balanced capacitance in the
primary windings sliminate capacitive coupling
through the transformer of high fraquency en-
vironmental noise that is common to the two in-
put leads. The transtormer is ancased in double
MU metzl shielding. High gain accuracy is réal-
ized along with the unique advantages of trans-
formers: passive characleristics, complate
immunity 1o RF and power supply fluctuations,
the lowest noise charactarnistics and compiete
lack of noise modulation.

RIAA EQUALIZATION: Tha gain and equalization
stages employ a combination of active and pas-
sive equalization 1o yiek the RLAA playback
characteristic. This system achieves axceptional
control at low frequancies, with minimum teed-
back. and the punty of passive equakization at
high freguancies through high quality polystyrens
capacitors and metal film resistors positioned
outside the feedback loop. The amplitude and
phaza accuracy of the RIAA equalization is indi-
vidually calibrated lor each FET one through
adjustment of sealed trim potenfiometars, Thesae
are correlated fo high precision, vault reference
AlAA pre-emphasis sources. These carefully
maintainad sources axtend their differentiated
characienistics to 400 kHz withou! shelving. The
FET one RIAA characteristic itself has a fully in-
tegrating curve of 648/ oclave, without shelving,
to past 200 kHz whare it then continuas at an
increased skope of 12 dB8/octave.

DISTORTION: Less than 01% at § volls
preamplifier output inte & 10 kOhm load.
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high level section

TOPOQLOGY: The elements comprising each gain
circuit are sealed in matchad fet arrays that con-
tain eighl high precision, performance matched
fats, lormed on two substrates, and four preci-
sion resistors matched to the specific fets of the
array. Only one fet of each module supplies
voltage gain, Two fets are used as vaoltage follo-
wers. Tha fourth fel is used as an active constant
currant source. The ramaining four fals are used
to maintain the othar tour in constant voltage
operation so that they are shiglded from the
vollage eftects of signal swing and supply
characteristics. The mnput butter Tel ks isolated
from the feedback loop and achieves ils low dis-
tortion via its maiching to the gain fal. The output
butfer fet is currant bootstrapped by a bipolar
transistor to achigve constant-vollage/con-
stant-current operation ientical in concep! to
Threshold 3TASIS amplifiers. One addilional
bipolar transistor is used to source a constant
voltage to the gain fet, Each sealed and num-
barad array provides its own and specfic
operating conditions lor its individual fets.

DISTORTION: Leass than .01% at 5 volts
preamplifier output into a 10 kOhm load,

SLEW RATE: 25 wvolts par microsecond.
RISE TIME: 2 microseconds.
SUPPLY REJECTION: —BO dB.

DVERLOALD POINT: 14 volis preamphifier output
peak.

PREAMPLIFIER QUTPUT IMPEDANCE:
470 Ohms.

power supply section

{performance data relative to 120 volt line source

TOPOLOGY: The powar supply section uses a
large magnatically shislded toroidal transformes
followed by active regulation and passive
fitering. The active regulation employs & doubly
regulated voltage reference coupled to & discrete
class A cascoded gain stage which separately
drives two 10 ampers, 150 watt senes-pass bi-
polar transistors, one for each channed, Folowing
these are large electrolytic capacitors, shunted
with polystyrene film capacitors, to passively filler
the remaining nolse and assure a low active and
passive source impedance fof the signal gain
stages.

SUPPLY VOLTAGE: 40 volts =1 voll

STABILITY: Supply veliage regulation held to
within .05% owver a line voltage range of 85 volts
te 135 volls

NOISE: Lass than 100 microvolts,



