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_Warrantp 
All equipment designed and manufactured by MOMley Aaociata. Inc. is wananted 

agaiMt defects in workmanship and material that develop under normal UM within a ptriod of one 
(1) year. or (2) years for all MRC serin equipment from the date of original shipment and is also 
warranted to meet any specifications represented in ~ting by Moseley Associata. Inc., so long as the 
purchaser is not in deiauit under his contract ot purchue and subfect to the following additional 
conditions and limitations: 

1. The sole responsibility of Moseley r\ssoc~tes. Inc. for any equipment not conforming 
to this Warranty ,hall be. at its opnon: 

A. To repair or replace such equipment or otherwise cause it to meet the represented 
SP4fclrications either at the purchaser', installation or upon the return thereof f.o.b. Goleta. 
ulifomia. as directed by Moseley- Associates. Inc.; or 

B. To accept the return thereof f.o.b. Goleta. California. credit the pwchuer' s account 
for the unpaid portion. if any. of the purchase price. and refund to the purchaser. without 
interest any portion ot the purchase price theretofore paid; or 

C. To demonstrate that the equipment has no defect in workmanship or material and 
that it mHts the represented specifications. in which event all expenMS reasonably 
incurred by Moseley Associates. Inc.. in so demonstrating. including but not limited to 
costs or travel to and from the purchaser's installation. and subsistence. shall be paid by 
purchaser to ~oseley Associates. [nc. 

2. In case of any equipment thoupt to be defective. the purchaser shaH promptly notify 
~oseley Associates. Inc .. in writing. givin1 full particulars as to the defec:tS. Upon receipt of such notice. 
~oseley Associates. Inc. will give instructions respecun1 the shipment of the equipment. or sw:h other 
maMer as it ~lectS to service this Warranty as above provided. 

3. This Warranty extends only to the original purchaser and is not assignable or 
transierable. does not extend to any shipment which has been subjected to abuse, misuse. physical 
damage. alteration. operation under improper conditions or improper installation. use or maintenance. 
and does not extend to ~uipment or parts not manufactured by Moseley Associates. Inc. and such 
eqwpment and pam are subject to only adjustments as are available from the manufacturer thereof. 

•'- '.'lo other warranties. express or implied. shall be applicable to any equipment sold by 
~oseley Assoc~tes. Inc. and no representative' or other person is authorized by Moseley Associates. 
Inc. to assume for it any liability or obligation with respect to the condition or performance of any 
equipment sold by it. except as provided in this W arrucy. This Warranty provides for the sole ri&ht and 
remedy of the purchaser and Moseley Associates. Inc. shall in no event have any liability for 
.:onsequential damaps or for loss. damaae or expense directiy or indirectiy arisin1 from the use of 
~quipment purchased from Moseley Associates. Inc. · --= q 

~ ~ 
------~~_.___..__.,,...____,.__,~.,,..__,,..._,.---------------,...._,_...._..-----~ 

• 11 CASTlLIAN 0AIV( 
GOLETA CALiflOANIA 93011 
-:'!L&PMONI. '1011 981-9121 
l'!LEX : _.., CAIL!. MOSILIY 
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I. 

INSTRUCTION MANUAL 

MODEL SCO-9 

STEREO DEMODULATOR 

INTRODUCTION 

The SCD-9 Precision Stereo Demodulator is intended to 
be used for demodulating a composite stereo waveform 
into the original left and right channels. This unit 
may be used as part of an AM composite stereo studio
transmitter link (STL) or for general purpose FM stereo 
demodulation. 

The SCD-9 may be used with the Moseley Associates 
SCG-9A Stereo Generator, or any other high quality 
stereo generator, for conveying two audio channels over 
a single composite studio-transmitter link such as the 
Moseley Associates PCL-606/C or PCL-505/C. 

The SCD-9 includes demodulation ·and de-emphasis circuitry 
as well as 15 kHz low pass filters and balanced 600 ohm 
output amplifiers for the left and right channels. 
Stereo indication is via front-panel LED with an SPOT 
relay for external stereo indication/enabling, and 
peak-reading meter for level monitoring. 

sco-9 -1- Rev. 12/1/84 
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II. SPECIFICATIONS 

composite Input 

Audio output 

Audio Frequency Response 

Signal-to-Noise Ratio 

Total Harmonic Distortion 

De-emphasis 

Stereo Indicator 
(19 kHz Pilot 
subcarrier) 

Separation 

Metering 

Power Requirements 

Operating Temperature 
Range 

Size 

Weight 

SCD-9 

10k ohms, unbalanced, nominal 
level 3.5 volts peak-to-peak, 
into female BNC connector. 

600 ohms nominal, balanced, 
floating, at +10 dBm nominal, 
adjustable over a ±3 dB 
range. 

±0.5 dB, 30 Hz to 15 kHz. 

70 dB or better, left or 
right channel, demodulated, 
with 75 µsecond de-emphasis. 

Less than 0.251, 30 Hz to 10 
kHz. 

75 µsecond standard, to 
match standard stereo gene
rator pre-emphasis. 

Front panel LED with form C 
relay contacts, brought out 
to rear panel (rated at 1 
amp/120 volts AC maximum). 

40 dB or more, left to 
right, or right to left, 
channel, 30 Hz to 10 kHz (35 
dB or more, 30 Hz to 15 
kHz). 

Full-wave switchable peak
reading meter for composite 
input, left channel output, 
and right channel output 
levels. 

120/240 VAC, 50/60 Hz, 20 
watts. 

0° C to +50° C. 

. 1 3/4" H (4.5 cm) x 19" w 
(48.4 cm) x 16" D (40.7 cm). 

7 pounds (3.2 kg). 

-2- Rev. 12/1/84 
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III. UNPACKING 

The sa>-9 should be carefully unpacked and inspected 
for any shipping damage. Keep all packing m~terial 
until performance is confirmed. Should inspection 
reveal shipping damage, or should hidden damage be 
revealed, immediately file a claim with the carrier. 

It is recommended that the top cover be removed for a 
brief, superficial inspection. 

NOTE: DO NOT MAKE ANY ADJUSTMENTS OP ANY 
KIND TO THE EQUIPMENT AT THIS TIME. 

This inspection should ascertain that the various 
components are mechanically secure. After the in
spection, replace the cover. 

IV. INSTALLATION 

The SCD-9 will generally be located somewhere in the 
vicinity of a Studio-Transmitter Link (STL). The power 
cord will be connected to any source of 120 VAC, 50/60 
Hz. The unit may be connected to 240 VAC if the power 
transformer is rewired for the new voltage and the fuse 
is changed. This is discussed under "Field Modifica
tions and Adjustments." 

If possible, the SCD-9 should be mounted between waist 
and eye height. Thie sill enable convenient reading of 
the output meter as well as convenient meter selection. 
The rack should be connected to station ground. 

The input level is normally 3.5 volts peak-to-peak, 
regardless of whether stereo or mono signals are trans
mitted. The input will normally come from the compos
ite output on an STL link such as a PCL-505/C or 
PCL-606/C. The length of the interconnecting cable 
should be such that its capacitance is less than 
1,000 pF. 

Connect the left and right output channels of the SCD-9 
to the destination, such as tne left and right program 
audio inputs of the stereo generator for the AM 
transmitter. It is recommended that a cable of the 
type having two conductors with a shielded outside 
jacket be used for each of left and right signals. The 
shield should be connected to the "GND" terminals on 
the sco-9. 

SCD-9 -3- Rev. 12/1/84 
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The normal audio output level of the SCD-9 is +10 dBm. 
some AM stereo processors or generators operate at 
input levels as low as -10 dBm. In such cases, in
stalling balanced attenuator pads as close as practical 
to the AM stereo equipment is suggested, and is to be 
preferred to mounting attenuator pads on the SCD-9 
audio output terminals themselves. 

If applicable, the remote control "F mono" (forced 
mono) connections may also be made at this time. The 
same type of cable (two-conductor with shield) may be 
used. The remote control cable may be terminated with 
a relay contact closure or a single-pole, single-throw 
switch to ground (the shield). This will force the 
sco-9 in the monaural mode, which provides the same 
output from both left and right channels. 

If the status Relay terminals are connected, the fol
lowing convention should be used: 

ARM-NC contact closure indicates the mono mode. 
ARM-NO contact closure indicates the stereo 

mode. 

The "RMT.MTR" (remote metering) terminals provide a DC 
voltage proportional to the SCD-9 meter reading. This 
remote metering may be connected to an electronic 
monitoring circuit or remote control telemetry input. 

With power and audio signals applied, the operation of 
the meter and stereo mode indicator can be observed. 
The remote forced mono, status relay and remote metering, 
if used, can also be tested. 

V. PRINCIPLES OF OPERATION 

The SCD-9 technology is the same as that used in the 
FM Broadcast industry. The stereo encoded information 
consists of the following channels of information: 

A) The MAIN (L+R) channel (30 Hz to 15 kHz); 
B) The SUB (L-R) channel (23 kHz to 53 kHz); and 
C) The 19 kHz PILOT. 

The primary advantage of this system is its ·ability to 
retain both Left and Right channels of information in a 
monaural mode, and to produce separate Left and Right 
channels in a stereo mode. 

SCD-9 -4- Rev. 12/1/84 
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L 

R 

STL LINK --
L+R ------------~ L+R 2 MAIN channel (30 Hz to 15 lc.Bz) - 2-

L-R SUB channel (23 kHz to 53 kH~ L-R 
-2- T 

Simplified stereo encoding and decoding 
Figure 1 

The encoding process can be simplified as follows: the 
MAIN (L+R) channels can be equated to a summing ampli
fier with a gain of one-half, and the SOB (L-R) channel 
can be equated to a differential amplifier wi_th a gain 
of one-half. 

Decoding the L+R and L-R channels back into separate 
Left and Right channels can be accomplished by the same 
use of summing and differential amplification with 
unity gain. 

The importance of amplitude and phase response of the 
STL link can now be evaluated using Figure 1 and the 
definitions given above. 

Assume, for example, that the frequency response of the 
SUB channel in the STL link falls 0.2 dB below that of 
the MAIN channel (i.e., high frequency roll off). This 
calculates to 1.00 for the MAIN and 0.98 for the SUB 
channel. As a result, when the L+R and L-R signals are 
demodulated, the Left and Right audio channels will 
contain approximately 11 of the other channel. To 
better illustrate this point: if the Left channel is 
the only active input, then the Right channel output 
will produce a signal about 40 dB below the Left channel 
output level. In measurement terms this is referred to 
as 40 dB of separation. 

When the amplitude is held constant and a phase differ
ence of 1 degree exists between the MAIN and SUB channels, 
a separation measurement of about 40 dB will also 
result. 

It therefore follows that an amplitude difference of 
0.1 dB combined with a phase difference of½ degree can 
result in a separation measurement of about 40 dB. 

SC0-9 -s- Rev. 12/1/84 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

VI. CIRCUIT DESCRIPTION 

The following description is made with reference to the 
Block Diagram 9201285, Schematic 9107340, and Schematic 
9107342. 

The composite .baseband input is first applied to an SCA 
subcarrier rejection filter consisting of C82, Ll, C79 
and C83. The input and output impedance of this filter 
is approximately 5k ohms. Rl08 is used to match the 
filter input impedance and R112.and R113 are used to 
match the filter output impedance. 

015 and associated components act as a buffer between 
the output of the filter and the input of the stereo 
demodulator IC and the metering circuit. C70 and C71 
act as decoupling capacitors for the stereo demodulator. 
The metering circuit is decoupled by C69. 

014 and associated components perform the stereo de
modulation function. A stereophonic composite baseband 
signal consists of: a Main (L+R) channel between 30 Hz 
and 15 kHz, a 19 kHz pilot signal, and a (L-R) sub
channel bewteen 23 kHz and 53 kHz. When the stereo 
demodulator detects a 19 kHz pilot, it demodulates the 
input signal into separate left and right audio channels. 
In addition, the stereo demodulator circuit may be 
forced into a mono condition where the left and right 
output channels produce the same signal either by a 
loss of the stereo pilot or by an external grounding of 
the forced monaural terminal on the back of the SCD-9. 
The grounding of the forced mono input activates 02, 
which forces 014 into the mono mode. Pin 11 of 014 
activates the LED to indicate when the stereo demodu
lator is in the stereo mode. · This turns on Ol, which 
activates Kl to provide alarm terminal contacts at the 
back panel. Viewed as an Alarm relay, the ARM and NC 
(normally closed) contacts make connection when a 
non-stereo condition exists (i.e., Loss of Pilot, 
Forced Mono, or Loss of Power). When the stereo de
modulator is in the stereo mode, the ARM and NO (nor
mally open) contacts are made, and the ARM and NC 
contacts are open. 

SC0-9 

Note: the 75 µsecond de-emphasis, 15 kHz Low 
Pass Filter, and Floating Balanced Amplifier for 
the left and right audio channels perform iden
tical functions; hence, the reference designators 
for the right channel will be shown in brackets 
(e.g., R55 [R72]). 
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A 75 µsecond de-emphasis circuit consists of RSS [R72] 
and C45 [C119]. This circuit is normally used in FM 
stereo transmissions where the stereo generator has a 
75 µsecond pre-emphasis. 

If the stereo generator is operated without a pre-em
phasized signal, both C45 and C119 should be removed. 

08 [023] and associated components act as a buffer be-
tween the de-emphasis network as the 15 kHz low pass filter. 

us [020], 06 [021], 07 [022] and associated components 
act as an elliptical seven-pole, 15 kHz low pass filter. 
Two of the three transmission zeroes are located at 19 
kHz and 38 kHz to maximize rejection of the stereo 
pilot and the L-R subcarrier frequencies, respectively. 
This filter utilizes a technology known as •impedance 
transformation.• Here the capacitors on the plug-in 
card (Schematic 91D7342) act as resistors, the resis-
tors act as inductors, and the operational amplifiers 
and associated components on the main PC board act as 
capacitors. This approach produces several advantages 
over conventional filter design: 

a) The hum pick-up of wire-wound inductors is 
eliminated; 

b) The component tolerances and temperature 
coefficients are greatly improved; and 

c) The capacitors used to adjust the trans
mission zeroes are equivalent to 25-turn 
vernier components. 

Referring to sheet 2 of Schematic 91D7340, 03 [018] 
acts as a buffer for the output of the 15 kHz low pass 
filter, as an amplifier to compensate for the insertion 
loss of the filter, and to provide the signal level 
required by the Balanced Floating output Amplifier. 
C23 [C97] provides a O V DC reference for the input to 
the Balanced Floating Output Amplifier. 

01 [016], 02 [017] and associated components form a 
transformerless +10 dBm, 600 ohm output amplifier. 
This amplifier provides approximately 5 dB of output 
headroom (for a +15 dBm signal) prior to clipping. 
When the output -of this amplifier is connected to a 
transformer, it is important that the output differential 
current be kept at a minimum. If repairs to this 
amplifier are performed, two items should be checked: 

SCD-9 

1) The output voltage at TP3 [TP4] should be 
less than 100 millivolts 
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2) It is important that the 0.1% resistors be 
replaced, if necessary, with equivalent 0.1% 
values. 

Both of these factors are necessary to assure the 
output amplifier will not produce a DC offset current 
into a transformer input. This can be verified by 
placing a 600 ohm resistor across the+ and - termi
nals of each amplifier output and measuring the DC 
voltage across it. In addition, the diode action of 
CR2 [CR11], CR3 [CR12], CR4 [CR13] and CR5 [CR14] 
should be checked to ensure that the output levels will 
not exceed the power supply rails in the event that a 
transient voltage appears on the output lines. 

The metering circuit input selection switch (S1) checks 
one of three levels: composite input, left channel 
output, or right channel output. The desired function 
of Sl is connected to the input of 013, which acts as a 
buffer amplifier~ · 012, 011 and 010 act as a full wave 
rectifier, with CR8 and C55 acting as the peak detector. 
09 and associated components provide acceleration to 
offset the meter's internal damping. 

The power supply (9107340, sheet 1) is a full wave 
bridge rectifier with three-terminal regulators to 
provide plus and minus 15 volts. The power transformer 
primary is of a split configuration to allow 240 VAC 
operation as well as 120 VAC operation. 

VII. LIST OF ADJUSTMENTS 

Should monitoring equipment indicate that there is a 
problem in the system, and, further, should this trouble 
be positively traced to the SCD-9, then readjustment 
may be in order. 

NOTE: Controls should not be reset unless it is 
quite certain that a specific problem will be 
solved by a specific readjustment. Description 
of the various controls is given here to assist 
a competent operator to correct misadjustment. 

The following controls are accessible by removing the 
top cover of the sco-9. 

19 kHz ADJUST (Rlll) -- This adjustment is made with 
the composite baseband input disconnected. With a 
frequency counter connected to TP6 (BLO), adjust Rlll 
for a value of 19 kHz, ±50 Hz. This adjustment sets the 

SCD-9 -8- Rev. 12/1/84 
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idle frequency of the stereo demodulator phase lock 
loop when the stereo pilot is not present. Applying 
the composite input signal should cause the output at 
TP6 to lock onto the stereo generator's 19 kHz pilot 
frequency. Applying a ground to the •F MONO" (forced 
mono) input on the sco-9 back panel should turn off the 
phased lock loop oscillator in 014. 

INPUT LEVEL (R112) -- This adjustment is made with 3.5 
volts peak-to-peak composite input at J2 for a level 
of 1.2 volts peak-to-peak at TP8 (GRAY). The 1.2 volts 
peak-to-peak level at TP8 provides for optimum perfor
mance of the stereo demodulator (014). 

AMPLITUDE ANO PHASE MATCHING 

The following tests are conducted using a low distor
tion audio generator, a stereo signal source, a stereo 
generator of known quality, an Audio Distortion Analyzer, 
and a passive mixing circuit shown below: 

Right channel 4.99k 
- 600 n, 1% l(W + 0.1% l/8W 

- Left channel 
600 n. 1% w 

+ 4.99k 
O. 1% l/8W 

Passive Mixing Circuit 
Figure 2 

--Analyzer 

NOTE: The stereo demodulated Left and Right audio 
channels have been factory-aligned for gain and 
phase matching to ensure minimum linear cross
talk of the AM stereo L+R and L-R channels. 

The de-emphasis, 15 kHz low pass filter trans
mission zero adjustments (R3, R7 and Rll), and 
the audio channel gain adjustment R31 [R148] 
interact during the phase .and gain matching. As 
a general practice, the Left channel is used as 
a reference, and the Right channel is aligned 
for optimum performance. 

Set the audio input frequency to 400 Hz and the level 
so that the output of the SCD-9 is -10 dBm (Left or 
Right). 

Set the function selector of the stereo signal source 
to L+R and establish a O dB reference on the distortion 
analyzer. 

SCD-9 -9- Rev. 12/1/84 
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set the function selector of the stereo signal source 
to L-R and measure the resulting signal in dB at 400 
Hz, 1 kHz, 5 kHz, 1 kHz, and 15 kHz. This value should 
exceed 40 dB between 400 Hz and 10 kHz, and exceed 35 dB 
at 15 kHz. 

Although the adjustments interact, the following guide
lines may be helpful: 

GAIN (R148) should be adjusted at 400 Hz. 
DE-EMPHASIS (R172) should be adjusted at 5 kHz. 
15 kHz FILTER ADJUSTMENTS (R3, R7, and Rll) 
adjust the phase matching of the low pass filter 
and have the most noticeable effect between 5 kHz 
and 15 kHz. 

NOTE: The information below provides the initial 
settings for the de-emphasis and 15 kHz low pass filter 
adjustments in the event major realignment of the gain 
and phase matching is required. 

( 

LEFT [RIGHT] CHANNEL GAIN (R31) [R148] -- Set the audio 
generator to 400 Hz and the stereo mode selector to 
(L+R). The output is measured by placing a 600 ohm 
resistor across the plus and minus terminals on the 
rear panel of the SCD-9. R31 [R148] should be adjusted 
for an output level of +10 dBm. 

LEFT [RIGHT] DE-EMPHASIS (R55) [R172] -- This adjust
ment compensates for the pre-emphasis in the stereo 
generator. If C45 and [C119] are removed, this control 
will have no effect. 

15 kHz LOW PASS FILTER ADJUSTMENTS (A2 and A3) -- This 
adjustment is facilitated by removing one end of C45 
and C119. These capacitors are located on turret lugs, 
and the terminal closest to the front panel is the end 
where the capacitors' lead should be un-soldered. Care 
should be exercised to turn off the power and use a 
grounded-tip soldering iron when disconnecting the 
capacitor leads. 

The initial procedure for adjusting the filters for 
the left and right channels is id~ntical. Therefore, 
only the procedure for the left channel will be described. 

Inject a signal at the terminal where the capacitor 
lead was removed (C45 [C119] ). This should correspond 
to Pin 3 of 08 [023]. Adjust the signal generator 
level at 400 Hz so that the SCD-9 left and right output 
levels are +.10 dBm (0 dB on the front panel meter). 

SCD-9 -10- Rev. 12/1/84 
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With a sensitive oscilloscope connected to TP3 (ORANGE) 
[TP4 (YELLOW)], align the 15 kHz filters as follows: 

Adjust the audio generator for a frequency of 38 
kHz and adjust A2R3 [A3R3] for a minimum or null 
reading. 

Adjust the audio generator for a frequency of 
19 kHz and adjust A2R7 [A3R7] for a minimum or 
null reading. 

Adjust the audio generator for a frequency of 22 
kHz and adjust A2Rll [A3Rll] for a minimum or 
null reading. 

If removed for this test, replace C45 and Cll9 prior to 
performing the gain and phase matching test above. 

METER ALIGNMENT 

NOTE: The meter is aligned under normal oper
ating conditions after the proper input and 
output levels have been verified. 

METER MECHANICAL ZERO -- Disconnect jack J7 from the 
main stereo demodulator board and adjust mechanical 
zero for an end of scale reading on the left side. 
Reconnect J7. 

METERING - COMPOSITE INPUT LEVEL (R116) -- With the 
front panel meter selector switch in the composite 
input position, adjust Rll6 so that the meter reads O 
dB. 

METERING - LEFT CHANNEL OUTPUT LEVEL (RllS) -- With the 
front panel meter selector switch in the left position, 
adjust Rll5 for a meter reading of O dB. 

METERING - RIGHT CHANNEL OUTPUT LEVEL (Rl46) -- With 
the front panel meter selector switch in the right 
position, adjust Rl46 for a meter reading of O dB. 

METERING BALLISTICS (R57) -- Set the stereo mode selector 
to the left only positiQn. Toggle the meter function 
switch between the right and composite, causing the 
meter to deflect between -20 dB and O dB. While per
forming this, adjust R57 for a 0.25 dB overshoot at O 
dB. 
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VIII. FIELD ~DIFICATIONS 

REWIRING POWER TRANSFORMER TO ACCOMMODATE 240 VAC --
The SCD-9 is normally wired for a primary voltage of 
120 VAC. The split-primary power transformer can have 
its windings in series for 240 VAC as shown on the sche
matic. The transformer has been designed for 50 Hz. 
when the transformer is reconnected for 240 VAC operation, 
the fuse should be changed to one with a 1/8 ampere rating. 

IX. OPERATIONAL SUGGESTIONS 

Some customers have expressed a desire to defeat the 
pre-emphasis and de-emphasis standard in composite STL 
links. This can be done: however, it may result in a 
reduction in the signal-to-noise ratio of the STL link 
of the order of 7 dB. If this loss of SNR is accept
able, then it is possible to operate the STL link in a 
"flat" mode. 

When the STL link is operated with pre- and de-emphasis, 
the following guidelines should be used when making 
system tests: 

The Signal-to-Noise Ratio should be measured 
with reference to an STL modulation of 1001 at 
400 Hz. 

The audio input level should- be adjusted for 
1001 modulation (as indicated on the STL link) 
when measuring distortion. 

The audio input level should be reduced -20 dB 
(below 1001 modulation of the STL link at 400 
Hz) when measuring frequency response and 
stereo separation. 

This eliminates the possibility of over-deviating the 
STL at high audio frequencies because of high-frequency 
boost by the pre-emphasis network. 

When audio processors or other equipment are between 
the signal source and th.e measuring instrument, care 
should be taken to ensure that errors are not intro
duced by limiting or other audio processing. 
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