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1.0 General Features 

 The OSC-01 daughter board allows the easy insertion of a test tone 

to the audio chain.  The on-board, fixed frequency oscillator is of high 

purity.  This allows it to be used as a reference for THD spot 

measurements as well as a reference for amplitude.  A fine frequency trim 

allows that adjustment  to be made so even frequency can be used as a 

reference, i.e. 440 Hz in the tuning of instruments.   

 In addition to the on-board oscillator, the OSC-01 has an auxiliary 

input for the insertion of a test signal such as those from an Audio 

Precision System One, a Sound Technology, Amber or other automatic test 

system.  The third input is a highly trimmed differential input for a hum 

free interconnect. 

 All four of the aux lines are used with the OSC-01.  Aux line "a 

and b" are used for the balanced third input.  Aux line "c" is used as 

the toggle command to select between the normal inputs to the System 1000 

module and the test signal, be it the on-board oscillator or the external 

input, that has been chosen.  Aux line "d" is an unbalanced output from 

the on-board oscillator.  Jumpers allow the on-board oscillator to 

operate; 1. at all times, 2. only when selected by the external toggle 

command, 3. not at all.  See section 3.5 for specific applications and 

the necessary jumper configurations. 

2.0 Unpacking and Physical Installation - General Overview 

 As with any delicate electronic equipment, care must be exercised 

in the handling of this board.  The OSC-01 daughter board uses as a part 

of its switching circuitry CMOS logic devices.  These devices, while 

internally diode protected, may be damaged by electrostatic discharge.  

Appropriate caution must be taken in their handling, particularly in low 

humidity environments. 

 Carefully unpack the RGC-01 and place it on the work bench for 

installation on its intended System 1000 module. 

2.1 Physical Installation 

 Remove from operation the System 1000 module intended to receive 

the OSC-01. 

 Some early System 1000 distribution amplifiers were shipped without 

the eighteen header pins installed.  If your System 1000 has module pins 

installed, skip to section 2.2.  If your board does not have the header 

pins you have two options available to you.  First, and usually most 

preferable from a down time perspective, you may install the pins 

yourself.  We will supply the pins.  Secondly, you may return the board 

to the factory and the pins will be installed for your at no charge. 

2.1.1 Installation of Header Pins 

1. Read the instructions on de-soldering and re-soldering in your 

System 1000 manual. 

2. Remove the shield plate from the back of the System 1000 card. 

3. Insert the 10 and 8 pin strips into their mating housings on the 

daughter board.  You will use the daughter board as a jig to facilitate 

pin alignment. 

4. Use a static controlled work station, with a minimum of a grounded 

soldering station, grounding wrist strap, and a conductive work mat.  



Solder the 10 and 8 pin strips into the module.  The best procedure for 

this is to solder only one pin in each of the two strips.  Check to be 

sure that the strips have been seated directly against the module.  If 

some readjustment is necessary, it is very easy to do with only one pin 

soldered by simply re-heating the joint.  When you are satisfied that the 

pins are seated and in alignment, solder the remainder of the pins. 

5. De-flux the board using a solvent appropriate to the flux being 

used. 

6. Check the solder work to be sure that no solder bridges or cold 

solder joints exist.  Repair as necessary. 

7. Return the shield plate to the card. 

2.2 Installation of OSC-01 on Module 

 The OSC-01 has two sets of female header pins that extend from the 

bottom of the board.  One of these sets has ten pins and the other has 

eight.  When installing the daughter board on the System 1000 module, 

make sure that the corresponding number of pins is being inserted into 

these headers, as it is possible to invert the card. 

!!! Warning !!! 

 It is absolutely imperative that the solder joints on the bottom of 

the daughter board do not short against the tops of aluminum electrolytic 

capacitors, or wire leads that may be present.  To do so will, at 

minimum, cause improper operation and at worst may cause catastrophic 

failure of the daughter board. 

 Due to the extreme density necessary to achieve the unparalleled 

versatility and flexibility of the System 1000, the decision was made to 

allow, in some cases the two boards to come into physical contact.  If is 

is necessary, use the enclosed self adhesing insulating material to 

insulate the tops of the aluminum electrolytic capacitors.  Or a Lexanª 

sheet may be used to totally isolate the bottom of the daughter board 

from the components of the module. 

 

!!! Warning !!! 

 

 The OSC-01 may not be plugged on to a System 1000 module while 

there is power on the module.  To do so will cause damage to the CMOS 

logic on the daughter board. 

 While this could only be accomplished with the System 1000 module 

on the work bench or on an extender, it is a certainty that damage will 

occur should the engineer forget.  The combination System 1000 module and 

daughter board, however, may indeed be inserted into the System 1000 main 

frame with power on.  When plugging the combination into a powered frame, 

insert the card into its connector quickly and firmly to eliminate 

possible time difference in contact mating. 

3.0 Electrical Installation - General Overview 

 In this and other documents we will be using the term dBu.  0 dBu 

is defined as 0.7746 volts.  This is the same voltage that would be found 

on an audio transmission line operating at 0 dBm when properly sourced 

and terminated with 600 ohms.  The use of this voltage as a reference is 

desirable when using the readily accepted volume indicator commonly 

called a VU meter.  The "VU meter" is of course a voltage measuring 

device, where 0.7746 volts will give a "0" indication when fed with a 

steady tone.  Hence it is desirable to maintain the same input voltages 

with our voltage sourced system as would be found within the power 



matched system.  See "A Clean Audio Installation Guide" by Allen H. 

Burdick, a Benchmark Media Systems application note. 

 While the dBu is not a widely recognized standard it is found in 

the NORDIC standards (N-10) and is in very common usage, particularly in 

Europe.  This causes us to accept it as the most logical way to define 

the voltage reference that relates to the antiquated power matched 

system.  Occasionally, in some of our older documentation, the term dBv 

will be seen.  This has the same meaning as dBu.  Others will use dB/.7 

or dB/0.775 to indicate the same voltage reference. 

3.0.1 Oscillator THD 

 The low Total Harmonic Distortion of the oscillator was the primary 

design goal of the OSC-01, with amplitude stability virtually as 

important.  As such the design of the oscillator was chosen to be of the 

"State Variable Filter" variety with a temperature compensated active AGC 

to control the amplitude of the oscillator.  The oscillator has two 

outputs.  One is through a variable gain section, the second is a direct 

output.  The THD of the direct output is that of the oscillator and as 

such is the purest available from the card.  Its THD is in the 

neighborhood of 0.0008%.  This is available on aux line "d" as an 

unbalanced output with an amplitude of approximately +12 dBu.  If you 

desire to use this signal, it may be fed to another distribution 

amplifier, for full time distribution throughout the plant, or to a DOA-1 

for a single line, balanced output. 

 The THD of the System 1000 output will be slightly higher than that 

of the oscillator.  This is a result of the FET switches on the daughter 

board and the output stage of the System 1000 module. 

3.1 Remote Oscillator Select Switch 

 The output signal from the OSC-01 daughter board can be either the 

normal incoming audio to the daughter board or the selected test signal.  

Which you receive as output is determined by the logic voltage applied to 

aux line "c".  This voltage needs to be either "logic ground" or the +12 

volt "logic supply", both of which are available at the card edge 

connector.  Logic ground will give the normal incoming audio, while +12 

volts will yield the selected test signal. 

 We suggest that a single pair of foil shielded cable be used for 

the remote control.  There are two ways that pair can be wired.  The 

first is; the wiring of the shield to the logic ground, the +12 volts to 

the red wire and the switch return to the black wire.  You must include a 

100 ½ resistor in series with the +12 line at the card frame.  This will 

prevent any large currents from flowing should the remote line ever 

become shorted.  The input impedance of aux line "c" is high enough for 

this resistance to be insignificant.  The switch must be of the 

continuous contact type, that is NOT a momentary contact type.  It can be 

either a "Push-Push", or the bat-handle variety.  A suggested wiring 

diagram is shown in figure 3.0. 

 

� The second way to wire the remote cable is to not tie the logic 

ground to the shield, but allow the internal pulldown resistor to provide 

the "logical 0" for the switch input.  Either way that you choose to wire 

the remote cable a 100½ resistor should must be included in the +12 

supply to the switch.  3.2 External Test System Input 

 Input from an external test system may be made to the balanced 

input of the OSC-01 via aux lines "a & b".  To select the external test 

system rather than the on-board oscillator, S1, the small black slide 



switch on the lower front edge of the daughter board must be moved from 

the up position to the down position.  When in this position the remote 

toggle will give as output, the aux input rather than the on-board 

oscillator. 

3.3 Physical Wiring Particulars 

 Two pin Molex SL housings and pins are preferred for the 

interconnection of the wires to the card edge connector.  They may be 

used for both the logic power-voltage pickoff and the connections to the 

aux lines.  If two pin housings are not available, three pin housings may 

be used horizontally between pins on opposite sides of the 70 pin 

connector.  That is pin positions "a" and "c" would be handled by the top 

housing (with the center position empty), and positions "b" and "d" would 

be used with the bottom housing. 

3.4 Operational Setup 

!!! Important !!! 

 The basic signal routing for the System 1000 module has now been 

moved to the daughter board.  If the OSC-01 is to be used on a DA-101, 

where the balanced output feature is selected, that is switch 3 of DS-1 

on the module is turned on, that switch alone should be left on.  All 

other switches in DS-1 should be turned off.  With the DA-102, the dip 

switch assembly on the daughter board totally duplicates, and supersedes 

that of the module, so all signal routing switches on the module will 

need to be turned off.  Now referring to the daughter board, schematic 

select the appropriate signal routing switches for the System 1000 module 

in use.  I.e. when using the OSC-01 with the DA-101 only switch sections 

1 and 3 would be used, and which of those two would depend on wether 

input one, input two or both were being used.  With the DA-102 switch 

sections 1 and 3  will feed the left and right inputs, respectively, to 

the left output.  Sections 2 and 4 feed the inputs to the right output. 

 It is important to set up the signal routing dip switch prior to 

setting the oscillator amplitude.  If you are using the System 1000 

module as a summing amplifier, that is you are mixing two signals to one, 

then there will be a similar (6 dB) addition with the test signal used 

and the amplitude of the oscillator will have to be adjusted accordingly. 

 The basic parameters of the oscillator and input section have been 

adjusted at the factory.  You may find a need to adjust the amplitude 

potentiometer, R2108, to match your particular temperature environment 

once the card has reached its thermal equilibrium.  R2108 is physically 

next to the small black slide switch on the front edge of the card. 

3.5 Jumper Setup 

 A single jumper near the center of the board configures the 

operation of the on-board oscillator.  With the jumper in the "A-B" 

position (left two of the three pins) the oscillator will turn on when 

the test signal is selected via the external toggle.  With the jumper in 

the "B-C" position (right two of the three pins) the oscillator will 

remain off no matter what the external toggle position.  If the jumper is 

"stored" to the side on just one pin of the three, the oscillator will 

remain on at all times even though it is not being fed to the module.  

Each of these three functions have their place. 

 For most applications the oscillator may be left on at all times.  

The crosstalk into the output from the oscillator is at approximately -80 

to -90 dBu.  This is usually low enough to be of little concern.  If 

however this is of concern then the "A-B' jumper position should be 

chosen.  Turning the oscillator on at the beginning of use involves 



settling time.  The settling time is approximately 2 to 3 seconds, during 

which the amplitude will overshoot the reference level by at least 6 dB.  

This may or may not be a disadvantage, depending upon your system 

requirements.  When using the external test system input to the OSC-01, 

it may be preferable to turn the oscillator off entirely, in which case 

the "B-C" jumper position would be chosen. 

4.0 Theory of operation 

 Referring to the schematic and the parts placement diagram for the 

OSC-01, you will notice that we are using a grid system in the parts 

numbering scheme, and the resultant part numbers allow easy location on 

the printed circuit boards and parts placement diagrams.  As a result the 

part numbers do not follow the conventional sequential incrementation. 

4.1 Oscillator 

 The OSC-01 uses the "State Variable Filter" typology oscillator 

circuitry.  The state variable filter normally consists of two 

integrators, an inverter circuit and feedback loops, of which there are 

many variations.  This filter typology is now modified by the addition of 

enough positive feedback to cause oscillation and an active AGC for level 

control.  There are three distinct feedback loops in the oscillator.  

One, a positive feedback loop that helps set the basic filter parameters, 

consists of a 10 K½ resistor from the output of U111 pin 7 to pin 2 of 

U112.  The second, the positive feedback loop that brings the circuit 

into oscillation, consists of the 82.5 K½ resistor and the 20 K½ 

potentiometer that tie from pin 7 of U112 to pin 2 of U112.  Additionally 

an ultra low resistance N channel FET, Q211, has been added to the 

positive feedback loop in order to turn off the oscillator if desired.  

The third feedback loop is the AGC circuit.  The AGC circuit is a 

negative feedback loop.  The loop consists of a 10 K½ resistor from pin 7 

of U112 and goes to pin 3 of U112, the 475 ½ resistor and the FET Q113.  

Local feedback in the form of the two 100 K½ resistors around the FET 

minimize the the second harmonic distortion generated by this device. 

 The AGC controller circuit consists of: the three diodes CR113, 114 

& 115, that combine samples of the three outputs into an "analog or" 

circuit, the components in the string from pin 2 of U111 to the negative 

voltage reference U113 and the feedback components between pins 1 and 2 

of U111.  The AGC controller amplifier is an open loop device and depends 

on the continuous return of control information (amplitude) to avoid 

saturating.  Since the amplifier is acting as an integrator and there is 

no DC feedback current, the amplitude of the oscillator can be precisely 

controlled by the currents that go into and out of the summing node, pin 

2 of U111.  In that regard R1102 is the basic oscillator level set 

potentiometer.  It is normally operating at its full amplitude of +12 

dBu.  Potentiometer R2105 in the positive feedback loop is normally 

turned to minimum for the best settling time.  Potentiometer R1112 is the 

fine frequency trim and may be readjusted from the factory setting once 

the card reaches thermal equilibrium. 

4.2 Oscillator Output and Amplitude Adjust 

 The output of the oscillator takes two paths.  One is a direct path 

to the outside world via coupling capacitors to aux line "d".  The second 

path is through a variable gain stage to the test signal source select 

switch, S211.  Gain control potentiometer R2108, a front card edge 

control, has a somewhat limited range, but will cover the common 

professional system references of 0, +4 and +8 dBu.  This is true even 



for signal routing switch (S121) conditions where there is the +6 dB 

signal addition. 

4.3 External Input 

 The second input to S211 is the output of the "External Test System 

Input" differential amplifier, 1/2 U211.  This amplifier has been factory 

trimmed for better than 90 dB CMRR at low frequencies (out to 2KHz) and 

approximately 75 dB at high frequencies.  Under actual operating 

conditions a degradation of up to 25 dB may be expected depending upon 

thermal environment.  The adjustments for common mode rejection are very 

sensitive and once set should never need to be readjusted, unless some 

component in the passive bridge around the operational amplifier is 

changed, even changing the op-amp itself should not degrade the CMRR. 

4.4 Test Signal Source Select Switch 

 The output of the selection switch, S211, feeds inputs to two sets 

of FET switches. 

4.5 Normal Audio Input 

 The second set of inputs to the FET switches is fed from the 

outputs of the inverting input stages from the module.  These input 

stages are 1/2 of the dual operational amplifiers U122 or U222, the other 

half is the corresponding output amplifier section.  All of the amplifier 

sections on the daughter board are compensated for a high frequency roll 

off frequency of 319 KHz.  This is accomplished by the choice of the 

feedback resistor capacitor pair. 

4.6 Output Section 

 Four switches are contained each of the two 4066 packages, U121 and 

U221.  The state of the FET switches is controlled by two simple 

transistor inverters Q221 and Q222.  The FETs are between the input 

resistors and the summing nodes of the output amplifiers.  There 

operation is as a current switch.  They will either pass the input 

current to the summing node of the amplifier or to ground depending on 

which state has been chosen.  Again a simple single transistor inverter 

is used to control the alternate FET in the two FET pair.  The output of 

the two output stages feeds the signal routing selection switch, S121.  

This switch duplicates and supersedes any signal routing switch on the 

module.  As a result any switch or jumpers on the module that perform the 

function of signal routing, with the DA-101 exception noted above, must 

be turned off or removed. 

 

This completes the OSC-01 Instruction Manual 
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