


































































































accomplished by switching C112 in parallel with C111 while high
crossover tuning is accomplished by switching R123 across R122,.
The JFET switches are controlled by d.c. signals from the front
panel selector switches.

9.3 VCA LIMITERS

Each crossover filter outputs 1its signal to an individual
VCA limiter stage. There are, then, three VCA limiter stages
per channel. Since all VCA limiters are identical, only the
left channel low band limiter will be described in full detail.

The heart of the VCA limiter is U303, a type 18537A voltage
controlled attenuator device. U301A, B and U302A, B compose the
input and output support circuits for VU303. Input audio is
present on TP301 while output audio is present on TP302. Pin 8
of U303 is the gain control port and 1s fed from three scurces
through a passive mixer/attenuator using R318 as the shunt

element. Zero volts on this terminal allows maximum gain of the
VCA circuit (104B). Negative voltage on pin 8 causes signal
attenuation.

One source of gain control voltage comes via the "Drive
Bus". R320 couples this control voltage to the VCA. The drive
bus sets the basic operating gain of all the VCA's by this
means.

The low and high band limiters receive an "Equalization"
control voltage from the front panel "EQ" controls. The mid
band limiter receives no such signal. The result is that the
basic operating gain of the low and high band 1limiters can be
adjusted for '"boost" and "cut" relative to the mid band.

The final source of gain control is the limiter sidechain
composed of U304 and associated components. A control voltage
is generated by this circuit which attenuates the VCA when peaks
are detected above the 1limiter threshold in the following
manner :

A sample of VCA output audio is coupled to the (-) input of
comparator U304A. A reference voltage is coupled to the (+)
comparator input. The source of this reference voltage 1is the
ALT bus which supplies a base voltage of approximately 2.0VDC.
This value changes to a lower value when the Automatic Limit
Threshold circult is operating as will be later described.

The output of U304A remains positive, clamped to about +0.6
volts by D301, when the sampled VCA audio is low in amplitude.
When the positive audio peak exceeds the ALT voltage, the U304A
output swings to negative 13 volts. The negative pulse from
U304A passes through blocking diode D302 to charge €304 via R323
which determines the charging rate. Buffer U304B couples this
negative voltage to the VCA gain control port wvia R321, thus
attenuating the audio signal wuntil the output amplitude falls
just below the ALT wvalue. An extremely high compression ratio
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limiter is thus produced.

Restoration of the gain control voltage to =zero is
accomplished by the discharge path provided by Q301. The rate
of discharge is determined by the "Release Time" control which

programs Q301 as a current sink.

9.4 SUMMING FINAL LIMITER

The three VCA limiters output their signals to the summing
final limiter composed of U511 with associated components. The
totally processed audio signal comes out of this circuit and is
sent tc the '"Peak Ceiling" circuit for final output amplitude
programming.

The summing final limiter wuses a pair of 1light emitting
diodes as soft clippers toc catch transient peaks and limit them
to approximately 1.9 volts amplitude. This defines the maximum
peak ceiling of the output signhal at this point. ALT action
(later described) maintains consistent peak levels just below
the clipping pcint and anticipates the amount of <clipping to
maintain inaudible peak protection.

A JFET switch comprising Q103, R134, and D106, removes the
soft clipper LED's from the summing amplifier in ‘"process off"
mode to eliminate clipping.

9.5 PROCESS ("PROC") SAMPLE RECTIFIER

Outputs from the three VCA limiters are summed into a full
wave rectifier composed of U103A/B and associated components.
D104 serves to cause the ocutput of U103B to contain a slight
d.c. offset equal to one diode drop. This biases the 'or"
summing diode D105 to the verge of conduction under zero signal
conditions to improve the dynamic range of the proc sample bus.
The proc sample signal is utilized by both the ALT and TEC
circuits.

9.6 OUTPUT CEILING CIRCUIT

Audic from the summing final limiter is coupled to the
wiper of S506, the "Output Ceiling"” selector. Resistors R601
through R612 are selected by S506 to set the stage gain in 1
decibel increments.

Feedback gain 1is switched by CMOS switch U507 which is
controlled by the "Range' switch. A change of 12 decibels is
provided by this gain switch to appropriately rescale the range
of the output ceiling circuit.

VR6I1 provides a + 2dB gain trim for final output
calibration. Output from this stage is a balanced differential
signal which 1is subsequently coupled to the 1line amplifier
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stage.

9.7 OUTPUT LINE AMPLIFIER

Twin inverting driver stages are used to drive the output

jack with 1low source impedance and high output current
capability. Switch S102 selects the output configuration to
balanced or unbalanced mode. In balanced mode, the gain of each
driver is unity and pins 2 and 3 of the output connector are
driven 1in phase with the 1input connector signal. In the

unbalanced mode, S102 shorts pin 2 to ground, disconnects the
pin 2 driver stage, and doubles the gain of the pin 3 driver
stage to restore caorrect output voltage swing.

Ul04A/B operates as a high speed current boosted amplifier
capable of driving low impedance loads. Direct coupling is used
to eliminate any audio baseline shifts which can disturb the
accuracy of the peak level.

9.8 AUTOMATIC LIMIT THRESHOLD (ALT) CIRCUIT (Pat.Pending)

The proc sample signal is sampled and compared to a
reference voltage by comparator U503. When peaks on the proc
sample bus exceed the reference value, then U503 sinks current
into pin 7 from the TEC module which contains the remainder of
the ALT circuit. Through a proprietary process (pat. pending)
the ALT signal is thus produced which is buffered by U501 and
thus coupled to the ALT bus.

9.9 TRANSIENT ENHANCEMENT CIRCUIT (TEC) (Pat.Pending)

U502A acts to compare the instantaneous value of the proc
sample signal to a historical average. Pulses thusly generated
are coupled to the TEC module which contains computing elements
to create a control signal., U501 buffers the TEC control signal
and couples the signal to the Drive Bus driver circuit.

9.10 METERING CIRCUIT

UB02B is a summing stage which receives input from the
display bus. The display bus receives "ored" signals
representing the AGC voltage from each VCA limiter of both
channels. The ‘'oring" 1s possible because of the blocking
diodes in each VCA limiter. R535 provides slight forward bias
on the '"oring" diodes to linearize the functlon. Current
through R534 cancels this bias offset at the display driver
output. D507 and D506 cause U502 to act as a positive polarity
amplifier to eliminate any slight negative output voltage as may
otherwise occur due to temperature drifts.

U506 is a conventional 10-segment L.E.D. driver to provide
the "Total Limiting" panel display.
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10.0 TEST AND ALIGNMENT PROCEDURES

The Studio Dominator is an interactive device, with many of
the circuits depending on and working with others. Therefore,
the following test procedure should be used in its entirety
only, as a spot test of a single function may noct provide wvalid
information. E :

10.1 MAIN BOARD
10.1.1 Power-Up

a. Apply power and immediately check for overheating
of the output transistors. Also lock for other
possible signs of power rail overloads.

b. Check all LED's and mechanical operation of the
pushbuttons.

10.1.2 Beginning Settings

DRIVE pot full CCW.

RELEASE TIME full CW.

Equalizers CENTER.

All pushbuttons GREEN.

TEC off.

OUTPUT CEILING at +6,

INPUT LEVEL SELECT (internal) set at -10

Q@m0 oY

10.1.3. Input Stage Test

Feed -104dBm 1kHz into both channels,

Measure the 1level at H504 jumpers 1-2 for left
channel and 10-11 for right channel. The
level should be O0dBm + 1/2 dB. Left and right
should be equal within + 0.2dB.

c. Switch the input level switches to +4 position.
The level at the Jumpers should drop 134dB and
still match within + 0.2dB.

oo
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10.1.4
With NO
trims.
band:

a.

D0 o

Q

VCA Balancing

AUDIO INPUT, balance all six sets of limiter

Perform the following procedure for each limiter

Check test points 301(401) to insure no gross
DC offset exists. Less than 50 millivolts is
OX.

Monitor test point 302(402).

Set DRIVE full CCW.

Measure the DC value on TP302(402).

Set DRIVE full CW.

Adjust VR301(401) to obtain the same voltage
on TP302(402) as in step 4.

Quickly repeat steps ¢ thru f to obtain
minimum shift as the DRIVE pot is turned
through the full sweep.

Now adjust VR302(402) to obtain zero volts
on TP302(402). The setting of the DRIVE pot
should not matter.

Run the DRIVE pot thrcugh a full sweep and
verify minimum shift from zero volts is
obtained.

When all six limiters are shift and offset nulled,

proc

10.1.5

a.

0

10.1.86

eed to the next step.

Gain Verification

Feed the generator into the LEFT CHANNEL at
-10dBm, 1 KHz. Check that input sensitivity
is set for -10 on both channels.

Set PROCESS to ON,

Raise DRIVE to full CW.

Check that two to four total limiting LED's

are on.

Repeat the procedure for RIGHT channel input.

Limiter Test

Raise the generator output to OdBm, RIGHT
channel feed only.

Observe that all the limiting LED's are on.
With the RELEASE TIME pot full CW, reduce
the DRIVE control to verify nominal
releasing of gain reduction.

Measure the output level with 6 to 10 dB
of limiting and the OUTPUT CEILING at +6. It
should be very close to O4Bm. Trim the
output trimmer for exactly 0dBm output.
Repeat the procedure for a LEFT CHANNEL feed.
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10.1.7

2 Q

10.1.8

ALT Test

Feed left channel 0dBm at 1Khz and obtain
about 6dB of limiting.

Set output level to -3dBm wusing the OUTPUT
CEILING selector.

Change input freguency to 100Hz.

Output level should rise about 2.84B.

Repeat the procedure for the right channel,

Output Stage Test

Feed signals into both inputs at 1KHz. Set
PROCESS to '"off".

Measure the output 1level from the left channel
with a balanced floating voltmeter.

The DRIVE control can be adjusted to get an
easy reading. .
Alternate the BAL/UNBAL switch and verify the
output level remains constant.

Repeat the procedure for the right channel.

Equalizer Test

Feed a square wave signal at 1KHz into both
channels. Switch PROCESS "off".

Look at waveforms on H504 at the jumper locations
3-4 for left, and 8-9 for right channel.
By adjusting the equalizer controcls, a good
square wave should be obtainable (a slight
difference between equalizer settings for

both channels can be expected)

EQ controls should be very near center

(12 0'Clock).
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10,

2

POWER/METERING BOARD
10.2.1 Power-Up

a. Apply power and check power supply
regulator outputs for nominal voltages.

b. Check all red and green LED's and mechanical
operation of the pushbuttons.

10.2.2 Beginning Settings

DRIVE pot full CCW.

RELEASE TIME full CW.
Equalizers CENTER (12 O'Clock)
All pushbuttons GREEN.

TEC off.

OUTPUT at +6.

Lo T (O TRe Bk o a1}

NOTE: ALL TESTS ARE CONDUCTED WITH AN INPUT TO TKE
LEFT CHANNEL ONLY EXCEPT STEP 10.2.86.

10.2.83 ALT Test

a. Set the generator for 1KHz at 0dBm but turn off
the generator output. Switch PROCESS to ON.

b. Measure the ALT voltage on pin 7 of U501. It
ahould be about 1.8 to 2.0 volts DC.

c. Switch on the generator and raise the DRIVE from
minimum while watching the ALT voltage. The
ALT voltage should drop to about 1.4 volts before
full drive is reached.

10.2.4 Metering Test

a. Set the generator to -10dBm at 1KHz. Adjust the
drive control until the ALT voltage just
starts to drop.

b. The first limiting LED should just be coming on.

c. 8Switch the generator output to 0dBm. All 10
limiting LED's should go on.

d. Now reduce the generator output in 1dB steps ang
observe the LED's go off one at a time,

10.2.5 TEC Test

Set generator to 0dBm at 5KHz.

Set PROCESS to OFF.

Raise DRIVE to obtain about 0dBm output.

Turn TEC "on".

Observe the audio output on a triggered scope

A0 oCN
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10.2.6

Turn the generator off and on several times and
observe the triggered waveform. There should be
a high amplitude beginning portion followed by a
ramped decreasing portlon followed by a long
steady lower amplitude portion.

Output Stage Test

Turn TEC "off'", and PROCESS '"on'".

Raise DRIVE until at least two limit LED's come
on. Measure the output level and adjust VR801
for exactly O0dBm out. (The OUTPUT CEILING
selector should be at +6dBu.)

Repeat the procedure for a RIGHT channel input.
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SCHEMATICS AND PARTS LISTS

Input / Bandsplit / Limiters
and Power Supply

Summing / Peak Ceiling / Output
Tec and Alt
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12.1 INPUT / BANDSPLIT / LIMITERS AND POWER SUPPLY
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12.2 SUMMING / PEAK CEILING /7 OUTPUT TEC AND ALT
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13.

0

EXPLODED VIEW AND MECHANICAL PARTS LISTS
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14.0 SPECIFICATIONS

FREQUENCY RESPONSE
Below Threshold: 20Ez to 50kHz + 0.2d4B

TOTAL HARMONIC DISTORTION (THD)
Below Threshold: typically 0.01% or less 20Hz to 20kHz
Above Threshold (15d4B limiting), typically:
20Hz - 0.1%
1kHz - 0.04%
15kHz- 0.17%

NOISE (Unweighted, 20Hz to 30kHz): 80dB below peak ceiling level

INPUT:
Type- RF Filtered true instrumentation differential
balanced
Impedance- 160kOhms
Maximum Input Level- 20dB above normalized setting of -10 or +4
CMRR~ Greater than 40dB

QUTPUT :
Type- Electronically balanced transformerless. Switchable to
operate balanced or single-ended at full output.
Impedance- 20 Ohms
Maximum Output Level- Selectable in 1dB steps from -3 to +20dBu

CROSSOVER:

Type- Phase coherent, 6dB/Octave

Bands- 3

Crossover Frequencies- User selectable - 80 or 160Hz

(lo-mid) and 1700 or 4500Hz (mid-hi)
Bandlimiters ALT Final Limiters

ATTACK TIME: 5mSec Program Dep. Instantaneous
RELEASE TIME: User Set 0.1-100S M v
GAIN TRACKING: + 0.1dB (TRACKING ON)

COMPRESSION RATIO:
Infinite above threshold with zero overshoot

POWER REQUIREMENTS:
100, 120, 220 or 240 VAC + 10% @ 20 Watts

SIZE:
1 3/4"H ¥ 19"W X 9"D ({excluding controls)

WEIGHT:
Net: 8 lbs.
Shipping: 10 1lbs.
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15.0 WARRANTY AND SERVICE INFORMATION

Aphex Systems, Ltd. warrants parts and labor for the Studio
Dominator for a period of one year from the date of purchase. If
it becomes neccessary to return a unit for repair, repack it in
the original carton and packing material, if possible. If a
warranty repair, enclose a copy of proof of purchase.

Send to:
APHEX SYSTEMS, LTD.
13340 SATICGY ST.

NORTH HOLLYWOOD, CA. 91605
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16.

0

APPLICATION NOTES
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