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Vol. IT 1781 Module

SAFETY NOTICL

WARNING: THE CURRENTS AND VOLTAGES It THIS EQUIPMENT ARE DANGEROUS AND
UNDER CERTAIN CONDITIONS, COULD BE TATAL.

This manual is intended as general guidance for trained and qualifiled in-
stallation, operating, maintenance and service personnel who are famililar
with and aware of the dangers inherent to handling potentially hazardous
electrical and/or electronic circuits. It is not intended to contain a
complete statement of all safety precautions which should be observed by
personnel in using this or other electronic equipment.

THE INSTAT.LATION, OPERATION, MAINTENANCE AND SERVICING OF THIS EQUIPMENT
INVOLVES RISKS TO BOTH PERSONNLEL AND FQUIPMENT, AND MUST BE PERFORMED ONLY
BY PROPERLY TRAINED AND EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER-
SONNEL MUST FAMILIARIZE THEMSELVES WITH SATFETY REQUIREMENTS, SAFE RANDLING
AX1) OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC-
TRICAL BURNS AND ELECTRICAL SHOCK).

HARRTS CORPORATION Broadcast Equipment Division shall not be responsible
for injury or damage resulting from improper installation, operation, main-
tenance or servicing, or from the use of improperly tralned or inexperienc-
ed personnel in the performance of such tasks, or from the faillure of per-
sons engaged in such tasks to exercise due carc.

As with all electronic equipment, care should be taken to avoid clectrical
shock in all circults where substantial currents or voltages may be pre-
sent, either through design or short circuit. Caution should also be ob-
served in lifting and hoisting equipment, especially regarding large struc-
tures, during installation.

LIABILITY LIMITATION

The procedures outlined in this Manual are based on the information avail-
able at the time of publication and should permit the specified use with
minimum risk. However, the manufacturer cannot assume liability with re-
gspect to technical application of the contents and shall, under no circum—
stances, be responsible for damage or injury (whether to person or proper-
ty) tesulting from its use.

The manufacturer is specifically not liable for any damage or injury aris-
ing out of failure to follow the instructions in this Manual or failure

to exercise due care and caution during installation, operation, mainte-
nance and service of this equipment.

CAUTIONARY NOTICE

Always disconnect power before opening covers, doors, enclosures, gates,
panels or shields. Always use grounding sticks and shoxt out high volt-
age points before servicing. Never make internal adjustments, perform
maintenance or service when alone or when tired.

Never remove, short-circuit or tamper with interlock switches on access
covers, doors, enclosures, gates, panels or shields. Keep away from live
circuits, know your ecquipment and don't take chances. Proper training

of experienced personnel and observing the above guidelines will help as-
sure safe and contilnued operation of this equipment.
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WARNING: Disconnect primary power prior to servicing.
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SECTION I
GENERAL DESCRIPTION

1-1, EQUIPMENT PURPOSE.

1-2. The STEREC ANALOG wodule produces a composite stereophonic
signal from the left and right audio inputs. The composite output signal
comprises a L+R baseband audio signal from 30 Hz to 15 kMz, a 19 kHz pilot
signal at -20 dB for multiplex reference, and & L-R double sideband sup-
presged carvier sipnal centered at 38 kHz. The module interfaces with the
OVSC module to allow DTR filter provisions or use of the internal low-pass
filter as desired. Selectable 75us, S50us, 25us, or FLAT pre-emphasis is
also provided.

1-3. TECHNICAL CHARACTERISTICS.

1-4, Table 1-1 lists operating characteristics and pavameters of
the MS5-15R STEREQ ANALOG module.

SECTION II
INSTALLATION
2=1, GENERAL,
2-2, Refer to 888 1781 001, MS8-15R stereo generator, Section II,

Installation.
SECTION IIT

CONTROLS AND INDICATORS
3~1. GENERAL,
3-2. Figure 3~1 shows the location of each control or indicator as-
sociated with the M$~-15R STEREQ ANALOG module and table 3-1 lists the con-
trols and indicators with a descyiption of each item listed. Control set-
up adjustments are listed in table 3-2,

SECTION 1V

PRINCIPLES OF OPERATION

41, CIRCUIT DESCRIFTION.
4-2, INPUT CIRCUIT.
43, INPUT PROTECTION HETWORK. Two channel audio input from the RFI

filter {s applied to transformerless unity pgain instrumentation amplifiers

WARNING: Disconnect primary power prior to servicing.



Table 1-1. Technical Characteristics

FUNCTION

CHARACTERISTIC

INPUTS

POWER:

SIGNAL:

Audio (Left and Right Channel)

Pilot
CONTROL:

Stereo Switching

Mode Switching

+20 VDC @ 0.110 amperes.
-20 VDC @ 0.105 amperes.

+10 DBM + 1 DBM for 100% modulation at
400 Hz - 600 ohm balanced resistive
Input impedance.

1.7 V p-p sinusodial 19 kHz Pilot.

12 V p-p in phase and inverted 38 kiz
square waves (CMOS logic level).

12 V p-p in phase and inverted 114 kHz
square waves (CMOS logic level).

+6 VDC for Selected Mode. -6 VDC for
inhibit (CMOS logic level).

OUTPUTS
POWER: +6 VDC @ 0.025 amperes.
-6 VDC @ 0.022 amperes.
SIGNAL: 2.8 V p-p Composite Stereo Output.

WARNING: Disconnect primary power prior to servicing.
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Figure 3-1. STEREO ANALOG Module

WARNING: Disconnect primary power prior to servicing.
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Table 3-1.

STEREO ANALOG Module Controls and Indicators

REF. CONTROL/INDICATOR FUNCTION
1 -15V Indicator Illuminates to indicate the STEREQ ANALOG
(CR12) module -15 volt regulator is operational.
2 -6V Indicator Illuminates to indicate the STEREO ANALOG
(CR11) module -6 volt regulator is operational.
3 +6V Indicator Illuminates to indicate the STEREO ANALOG
(CR10) module +6 velt regulator is operational.
4 +15V Indicator I1luminates to indicate the STEREO ANALOG
(CR9) module +15 volt regulator is operational.
5 COMP LEVEL Control Adjusts the signal level output from the
(R27) STEREO ANALCG module.
6 PILOT ON/OFF Switch Enables or inhibits the pilot subcarrier.
(s1)
7 PILOT LEVEL Control Adjusts the modulation level of the pilot
(R41) carrier.
8 MONO GAIN Control Adjusts monaural audio level in relation
(R60) to the stereophonic audio level.
9 38 kHz NULL Control Adjusts DC offset between left and right
(R16) switch drivers to null 38 kHz signal.
10 RIGHT SEPARATION Adjusts right into left stereophonic audio
Control (R31) separation.
11 LEFT SEPARATION Adjusts left into right stereophonic audio
Control (R28) separation.
12 GAIN MATCH Control Adjusts the left channel gain to equal the
(R14) right channel gain for minimum crosstalk.
13 INT/DTR Filter Selects the internal low pass filter or
Selecter (J4) enables the DIR filter.
14 INT/DTR Filter Selects the internal low pass filter or
Selector (J6) enables the DTR filter.
15 75/50/25/FLAT Left Selects lefr channel stereophonic input

Channel Pre-emphasis
Selector (J1)

pre-emphasis.

WAR_NING: Disconnect primary power prior to serviclng.
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3-1. STEREO ANALOG Module Controls and Indicators (Continued)

REF. CONTROL/INDICATOR FUNCTION
16 INT/DTR Filter Selects the internal low pass filter or
Selector (J5) enables the DTR filter.
17 PRE~EMPH MATCH Adjust- | Adjusts Pre-emphasis characteristics of
ment (C4) the left channel to match the right chan-
nel pre-emphasis characteristics for
minimum crosstalk.
18 INT/DTR Filter Selects the internal low pass filter or
Selector (J3) enables the DTR filter.
19 114 kHz NULL Control Adjusts the 114 kHz level to cancel the
Control (R37) third harmonic of the 38 kHz signal
(114 kHz)
20 75/50/25/FLAT Right Selects right channel stereophonic input

Channel Pre-emphasis
Selector (J2)

pre-emphasis.

WARNING: Disconnect primary power prior to serviclng.




Table 3-2. Control Adjustments

CONTROL

ADJUSTMENT

PILOT LEVEL Control
(R41)

/

COMP LEVEL Control

(R27)

MONO GAIN Control
(R60)

!

J

1. Operate the stereo generator OUTPUT module meter
switch to B-BAND.

2. Adjust R41 to obtain the desired amount of pilot
signal (8% to 10%).

L Disconnect cthe audio inputs from the LEFT - and
+ (TP1 pins 7 and 9) and RIGHT - and + (TB1 pins 10
and 12) on the rear of the stereo generator.

2. Apply a 400 Hz sinewave at +10 dBm to both inputs
gsimultaneously.

3. Operare the OUTPUT module meter switch to L.
Adjust the 400 llz signal level until the MODULATION
meter indicates 100% (approximately 10 dBm across
input).

4. Operate the OUTPUT module meter switch to B-BAND.
Adjust R27 until the meter indicates 1007%.

5. Remove the 400 Hz test signal and reconnect the
audio inputs.

1. Disconnect the audio inputs from the LEFT - and
+ (TBl pins 7 and 9) and RIGIT - and + (TBl pins 10
and 12) on the rear of the stereo generator.

2 Apply a 400 Hz sinewave at +10 dBm to both inputs
simultaneously.

3. Remove the module. Mount the module in the
stereo generator using the extender board provided
with the stereo generator.

4, Operate the OUTPUT module meter switch to B-BAND.
Adjust the 400 Hz signal level until the meter in-
dicates 100%.

S Depress the MONO L mode switch on the STEREO
DIGITAL module. The MONO L indicator will illuminate.

6. Adjust R60 to obtain an indication of 100% on the
meter,
7. Remove the module and extender board and replace

the module in the stereo generator. Remove the 400 Hz
test signal and recounect the audio inputs.

WARNING: Disconnect primary power prior to servicing.
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Table 3-2. Control Adjustments (Continued)

CONTROL

ADJUSTMENT

38 KHZ NULL Control

(R16)

J

114 KHZ NULL Control

(R37)

1. Connect the stereo generator QUTPUT coanector (JI1)
directly to the composite input of a stereo monitor.

2 Adjust the stereo monitor to the 38 kHz position.
3. Disable all modulation to the stereo generator.
4., Remove the module. Mount the module in the

stereo generator using the extender board provided
with the stevreo generator.

9 Depress the STEREO DIGITAL module STEREO switch.
The STEREO indicator will illuminate.

6. Set the PILOT ON/OFF switch to OFF.

1 Adjust R16 to obtain a minimum indication on the
stereo monitor. /v4 [)2(0fUL

8. Remove the module and extender board and replace
the module in the stereo generator. Set the PILOT
ON/OFF switch to ON and reconnect the stereo generator
output to the load.

NOTE

P The 114 KHZ NULL Control (R37) 1s factory

preset and should not be adjusted in the
field unless the circult is repaired. Ad-
justment of R37 affects several parameters
and\;gquires subsequent completion of the
\LEFT SEPARATION Control (R28)/RIGHT SERA--
(RATION Control (R31)/GATN-MATCH—Control -
(R14) /PRE-EMPH MATCH Adjustment (C4) ad-
Justment procedure.

1. Remove the module. Mount the module in the
stereo generator using the extender board provided
with the stereo generator.

2. Disconnect the audio inputs from che LEFT - and
+ (TB1l pins 7 and 9) and 1IGIT - and + (TBl pins 10
and 12) on the rear of the stereo generator.

3. Apply a 10 kHz sinewave at +10 dBm to the left
channel only.

WARNING: Disconnect primary power prior to servicing.




Table 3-2. Control Adjustments (Continued)

CONTROL ADJUSTMENT
4, Connect a spectrum analyzer to module pin 70.
5. Operate the OUTPUT module meter switch to L.

LEFT SEPARATION
Control (R28)

RIGHT SEPARATION
Control (R31)

GAIN MATCH Control
(R14)

PRE-EMPH MATCH
Adjustment (C4)

1

P

Adjust the 10 kHz signal level until the meter in-
dicates 100%.

6. Adjust R37 to obtaln a minimum indication of the
114 kHz sidebands on the spectrum analyzer (cypical
supression >70 dB).

7. Disconnect the spectrum analyzer.

8. Remove the module and extender board and replace
the module in the stereo generator. Remove the 10 kHz
test signal and reconnect the left channel audio
input.

1. Remove the module. Mount the module in the
stereo generator using the extender board provided
with the stereo generator.

24 Disconnect the audio inputs from the LEFT - and
+ (TB1 pins 7 and 9) and RIGHT - and + (TBl pimns 10
and 12) on the rear of the sterec generator.

3. Perform the 114 KHZ NULL Control (R37) adjust-
ment procedure, steps 1 through 7.

NOTE

Correct adjustment of R28 and R31 requires
use of a dc¢ coupled oscilloscope with good
high frequency amplitude and phase response.
A X 1 probe must be used.

4, Connect the oscilloscope to module pin 70.
5. Set the PILOT ON/OFF switch to OFF.

6. Adjust R28 to obtain the flattest composite sig-
nal base line indication on the oscilloscope.

7. Remove the 400 Hz test signal from the left chan-
nel and connect the signal to the RIGHT - and + (TBl
pins 10 and 12) only.

WARNING: Disconnect primary power prior to servicing.
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Table 3-2. Control Adjustments (Continued)

1

CONTROL ADJUSTMENT

1781 002

8. Operate the OUTPUT module meter switch to R,
Adjust the 400 Hz signal level until the meter {in-
dicates 100%.

9 Adjust R3l to obtain the flattest composite sig-
nal base line indication on the oscilloscope.

10, Set the STEREO OVSC module IN/OUT switch to OUT.

11. Remove the 400 Hz test signal from the right
channel,

12. Connect a 100 Hz sinewave to both the LEFT - and
+ (TBl pins 7 and 9) and the RIGHT - and + TBl pinsg
10 and 12) (both channels strapped together so that
L+R. L=R

13. Operate the OUTPUT module meter switch to L.
Adjust the 100 Hz signal level until the wmeter in-
dicates 100%.

14. Adjust C4 to midrange.

15. Using a spectrum analyzer comnnected to module
pin 70 or a stereo modulation monitor on the exciter
output adjsuted to the L-R position, adjust Rl4 for a
ninimum indication of the L-R signal (typical supres-
sion >65 dB).

16. Remove the 100 Hz test signal from the stereo
generator audio inputs.

1l7. Connect a 15 kHz sinewave to both the LEFT - and
+ (TBLl pins 7 and 9) and the RIGHT - and + (TBl pins
10 and 12) (both channels strapped together so that
L = R).

18. Operate the OUTPUT module meter switch to L.
Adjust the 15 kHz signel level until the MODULATION
meter indicates 1007%.

19. Adjust C4 for a minimum indication of the L-R
signal (typlcal supression >60 dB). ©Note the audio
inputs.

20. Remove the 15 kHz test signal from the audio
inputs.

WARNING: Disconnect primary power prior to servicing.




Table 3-2, Control Adjustments (Continued)

CONTROL

ADJUSTMENT

21. Connect a 400 Hz sinewave to the LEFT - and +
(TB1 pins 7 and 9). For test purposes only, cross
connect the left and right audio inputs out of phase
so that L =-R as follows:

TBl pin 7 to TB1l pin 12

TB1l pin 9 to TB1l pin 10

22. Operate the OUTPUT module meter switch to L.
Adjust the 400 Hz signal level until the meter in-
dicates 1007%.

23, If a stereo modulation monitor is used, adjust
the monitor to the L + R position.

24, 1f the supression of the L + R signal is not the
gsame as the L - R signal noted in step 19, alrernately
adjust R28 and R31 slightly equal amounts in the same
direction until the L + R supression is equal to the
L - R supression noted in step 19.

25. Remove the 400 Hz test signal and straps from
the audio inputs.

26. Connect a 400 Hz sinewave to the LEFT - and +
(TB1 pins 7 and 9).

27. Operate the OUTPUT module meter switech to L.
Adjust the 400 Hz signal level until the meter in-
dicates 1007%.

28. Repeat steps 4 through 9. Ensure the separation
has not degraded.

29. Perform the PILOT LEVEL Control (R4l) adjustment
procedure, steps 1 through 7.

30. Perform the COMP LEVEL Control (R27) adjustment
procedure, steps 1 through 4.

31. Perform the MONO GAIN Control (R60) adjustment
procedure, steps 1 through 6.

32. Disconnect the oscilloscope and spectrum analyzer
from the module. Remove the module and extender board
and replace the module in the stereo generator.

33. Remove the 400 Bz test signal and reconnect the
audio inputs. Reconnect the exciter output to the

load,

10

WARNING: Disconnect primary power prior to servicing.
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Table 3-2, Control Adjustments (Continued)

CONTROL

ADJUSTMENT

34, Set the PILOT ON/CFF switch to ON.
STEREO OVSC module IN/OUT switch to ON.

Set the

WARNING: Disconnect primary power prior to servicing.
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(UL and U2 ) through input protectiocn networks (see figure 4-1). Damage
to the preamplifiey circuits from an excessive Iinput signal. is prevented
by a configuration of four diodes connected to the +15 Vdc sources. If

a signal or transient exceeding the power supply potential appears at the
module input, the portion of the Input which exceeds the power supply po-
tentlal will be shunted by the diodes to the +15 Vdc power supply to limit
the signal.

44, INPUT PHREAMPLIFIER., The dnput preamplifiers differ from stand-
ard operational amplifiers by the inputs and the methods through which feed~-
back is obtained, Each amplifier responds only to the difference in poten-
tial between the two inputs. TIf the same sipnal iz applied to both inputs
simultanecusly or 1f only one input 1s driven and the connection to the
second input is opened, the output will be zero. The amplifier therefore
behaves as a transforwer with responge to DC. The amplifiers also provide
the transformer's advantages of isolation and hum rejectlon without the
problews of limlited frequency responge and phase distortion., Pre-emphasis
selectors J1 and J2 allow pre—emphasis selection of 75us, 50us, 25us, or
FLAT response. Amplifier gain is determined by reslistors R7, R4S and the
pre-emphasis network. The PRE-EMPH MATCH control (C4) in the left channel
preamplifier input allows adjustment of the left channel pre-emphasis cir-
cuit to match the right channel pre-~emphasis characteristics. The pre-
emphasized sudio 1s applied to DTR filter selecror J3 in the left channel
and DIR filter selector J5 in the rvight channel.

45, FILTER CIRCUIT.

4-6, Pre-emphasized audioc from the input preamplifierg is applied
te DTR (Dynamic Transient Response) filter selectors J3 in the left channel
and J5 1n the right channel. OQutputs to the AC metering circuits allow
monitoring of the left and right pre-emphasized levels.

4-7, Normally the STEREQO ANALOC module will be used with the STEREC
OVSC module in which the STEREO ANALOG wodule filters are used as part of
the DTR filtering process. Howsver, the STEREQO ANALOG module includes its
own audlo low-pass fllters and can function without the STEREC OVSC module
1f desired.

4-8, The DTR filter gelectors allow selection of the OVSC module
DIR filter circultry or allow use of the STEREC ANALOG module 17.5 kHz
low-pass filters ag desired. In any case, all the DTR filter selectors

(J3 and J4 in the left channel and J5 and J6 in the right channel) must all
be positioned in corresponding locations. If the DITR filter is jumpeved
gut of the circuit (INT position), the OVSC module IN/QUT switch must be
placed to OUT or the OVS5C module must be removed from the sterec generator.

49, SWITCEING CIRCUIT.
4-10. SWITCH DRIVERS. The pre-emphasized and filtered audio is ap~-

plied to switch driver U3 in the lefr channel and U4 Iin the right channel.

12

WARNING: Disconnect primary power prior {o servicing.
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28 INT ' 8 J6 ™ | ] SWITCH et 0
: 17.5 KHZ 6 4
e gro.oxé (-.m P HRESaoLD i 6}—)‘ FILTER —-—-——-9—}”‘»" CLIPPER .._>}>\ DRIVER \ é 6
INPUT CR7,CR8 PASS FILTER CLIPPER FILTER 2 P ) 5o
30 » PRE-EMPHASTS H | 13 FL28 115 i | — AAA o o
- NETWORK DTR FILTER § i | DTR FILTER; A | 'l - |
BYPASS A ] BYPASS DTR
DTR e e o
730—1 SELECTOR TO AC METER CIRCUIT SELECTOR - MONO o—'L"‘.‘ Il
v’, 50 | RS4 T MODE |
-15 vDC o SWITCH |
J2 @ FLAT CHT | STEREO
10 PRE-EMPHASIS SELECTOR - LEFT + RI | MODE
MODE MONO L+R ; LEFT | SWITCH '\
SWITCHING MONO L ON oy - RIGHT
FROM MONO R ON llZ s STEREO I '
STERf{ngigITAL | 6 - ’._—__.Q
STEREO ON T
vl10 SOURCE |
1
g +15 VDC é el
REGULATOR w, R61
+6 VDC w CR9 "
31 SOURCE
+20 voc J = U1l +15V A
INPUT 12 I o 6 e 1 = $» LEFT DRIVE TEST POINT
REGULATOR E'Y 18
-6 VDC 4= RIGHT DRIVE TEST POINT
SOURCE = ?&70 34
Uiz o &= +15 VDC TEST POINT
-6 Ve - & 36
+6 VDC POWER TO
REGULATOR -15 vDC - P 18 - STEREO DIGITAL
SOURCE Ao CR11 & -6 VDC MODULE
41 -6V
— U13 &
-20 VDC - hid > -15 VDC TEST POINT
INPUT 42 o *15 VDC &
REGULATOR -
A S CR12 \
-15v
1781-19
NOTES
1. PINS 1,2,19,21,23 THROUGH
27,29,67,69,71,72 CONNECT FIGURE 4-1. STEREO ANALOG MODULE
TO GROUND RAM
2. SHOWN IN STEREQ BLOCK DIAG
OPERATION
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The gain of the left channel driver 1s adjusted to match the right channel
amplifier gain with the GAIN MATCH contrel (R14). The 38 kHz NULL control
(R16) adjusts 38 kHz supression by matching the DC offsets between the left
and right channel switch drivers. The LEFT SEPARATION (R28) adjusts right
into left audio and the RIGHT SEPARATION (R31) adiusts lefr into right
audic to obtain maximum channel separation,

411, A1l waveforms used in the STEREQ ANALOG module are generated
by the synchronous divider in the STEREO DIGITAL module. This ensures cor-
rect phase relationships among the 38 kHz and 114 kHz Inverted and non-
inverted switching signals and the 19 kHz pilot signal.

4~12, The twe sets of square wave switching signals Input to the ana-
log switches cause the switches to sample the left and right audio channels
at a 38 kHz and 114 kHz rate. The switches output a 38 kHz and 114 kHz
sampled audio signal which is summed with the pilot signal at the inverting
input to sum amplifier U8, The 114 kHz swplitude is adjusted to the same
amplitude as the third harmonic of the 38 kHz signal (114 kHz) by the 114 kHz
NULL control (R37). As the two signals are 180 degrees out of phase when
summed, the two gignals algebraically add to zero and cancel. Therefore the
resultant sampling waveform contalins no 114 kHz component. The pilot signal
amplitude is adjusted with the PILOT LEVEL control (R41) and the PILOT ON/OFF
switeh (S1) allows the pilot signal to be interrupted for test purposes.

4-13. After low-pass filteving, the 38 kHz double sideband L-R signal
peak amplitude must equal the L+R audioc baseband peak amplitrude. This is
accomplighed by subtracting a small portion of the left and right audio signal
fed through R20 from the sampled audio signal at the input of sum amplifier
U8, Relative signal amplitudes of the 38 kHz, 114 kHz, and inverted left and
right audioc components at the summer input are 1.0V P-P, and 0.333 P-P, and
0,03V P-P, respectively.

4-14, For monaural operation, the sampling signals and the pillot
signal from the STERE(Q DIGITAL module are inhibited. Switches in US select
the L+R, L, or R monaural modes. The signal level 1s controlled by the MONO
GAIN control (R60) with the monaural signal applied to UB through resistor
R38).

4~15. MODE SWITCHING.

4-16. Mode switching is controlled by CMOS logic inputs for stereo,
mono left, mono right, and mono left plus right from the STEREC DIGITAL
module.

4-17. MONAURAL OPERATION, IYf a wonsural mode is selected, the stereo
mode line is driven LOW which opens the four switches in UB. Operation

of the 38 kHz and the 114 kHz gampling signals and the 19 kHz pilot signal
iz inhibited by control circuitry in the STEREOQ DIGITAL module which opens
the sampling switches. A positive six volt DC level input from the STERED
DIGITAL module on the selected monaural mode line will close the appropriate

15
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mono mode switches in U5 and connect the desired audio source to the sum
amplifier i{nput through the MONO GAIN control (R60). Resistors R56, RS7,
R58, and R59 conmnected to the mono mode switch ensure the correct audio
level 1is maintalned for each mono mode.

4-18, STERECPHONIC CPERATION. 1If stereophonic operation is selected,
a positive six volt DC level output from the STEREC DIGITAL module on the
stereo mode line activates the stereo mode switches {U6). One portion of
the switch connected between the LEFT SEPARATION and RIGHT SEPARATION con-—
trols applies a portlon of the (I+R) signal required for stereophonic opera-
tion to the non—inverting input of the sum amplifier. The second portion of
the switch inhibits monaural operation by effectively grounding the monaural
audlio line. The 38 kHz and 114 kHz sampling signals and the 19 kHz pilot
slgnal output from the STEREQ DIGITAL module are enabled during stereophonic
operation.

419, OUTPUT CIRCUIT.

4-20. The cutput of the sum amplifier feeds the output amplifier
through FL-1 which provides the required low-pass filtering. Output buffer
US amplifies the signal level and provides a low impedance output. The

COMP LEVEL control (R27) adjusts the composite signal level to 1.0 VRMS for
100% modulation to drive the MOD 08SC module cirecuitry. Several cyecles of the
digital sampling signal and the 38 kHz fundsmental component as would appear
at the output of sum amplifier U8 (pillot off} are shown in figure 4-2,

1781-21

Figure 4~2. DSM Waveform

ie

WARNING: Disconnect primary power prior to servicing.
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4-21. POWER,

4-22. Pogitive 20 VDC enters the module on pins 31 and 32 and neg-
ative 20 VDC enters the module on ping 41 and 42, Regulated potentials to
operate the module intermal clrcuitry are developed by regulators ULD

(+15 VDC), U1l (+#6 VDC), D12 (-15 VDC}, and UL3 (-6 VDC). Light emitting
diodes CRY9 through CR1Z provide a visual indication of the positive and
negative fifteen and six volt supplies. Test points are provided to
aggist in checking regulator outputs. Additicnally, +6 VDC is output from
the STERED ANALOG module to power the circuiltry in the STEREQO DIGITAL
module.

SECTION V
MAINTENANCE
5-1. CORRECTIVE MAINTENANCE.
5~2, The M5-15R stereo generator module maintenance philosophy consists

of problem isolation to a specific area or individual component and subsequent
isolation and replacewent of the defective component,

5-3, TROUBLESHOOTING.

5-4. In event of problems, the trouble area must first be isolated
to a specific area. Most troubleshooting consists of visual checks. The
OUTPUT module metexr, fuse Fl, and the indicators on each module should be
used to determine in which area the malfunction exists. All module power
supplies are equipped with LEDs which indicate the module power supply
status, A& eingle dark LED would indicate a problem assoclated with an in-
dividual module monolithic voltage regulator. A consisrent pattern of dark
LEDs however, would indicate a stereo generator de distribution bus fault.

5-5. Once the trouble 1s isolated to a specific area, refer to the
theory section of this manual for ecircult discussion to ald in problem res-
clutien. Table 5-1 lists typical trouble symptoms pertaining to the in-
dividual module operarion with references to fault isolation dlagrams list-
ing probable causes and corrective actions. A corrective action given for
a trouble symptom is not necessarily the only answer to a problem. It only
tends to lead the repairman into the area that wmay be causing the trouble.
An extender board (Harris PN 992 5246 001) is provided with the stereo
generator to assist in troubleshooting. In event parts are required, refer
to Section VI, Parts List. The following information is contained in this
section as an ald to maintenance:

17
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Table 5-1.

STEREO ANALOG Module Fault Isolation Index

OUTPUT.

SYMPTOM DEFECT /REFERENCE

NO OUTPUT. Figure 5-4.

NO AUDIO FROM LEFT Figure 5-5.

AND/OR RIGHT CHANNEL

(pilot present).

NOISE. Figure 5-6.

POOR SEPARATION. Figure 5-7.

POOR CROSSTALK. Figure 5-8.

38 KHZ CARRIER ON Figure 5-9.

18

WARNING: Dlsconnect primary power prior to servicing.
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REFERENCE

Filgure 5-1
Table 5-2
Figure 5-2

Figure 5-3

TITLE

STEREQ ANALOG Module Parts Layout
STEREQ ANALOG Module Parts Index
STEREQ ANALOG Module Waveforms

STEREQ ANALOG Module Schematic

WARNING: Dlisconnect primary power prior to servicing.
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- HARRIS P/ 484

"DUAL LOVWIPASS

LOMPOSITE LOWPASS FILTER
HARRIS P/N 484-0269.000

Figure 5-1. STEREO ANALOG Module Parts Layout

WARNING: Disconnect primary power prior to servicing.
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Table 5-2., STEREQ ANALOG Module Parts Index
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION

cl Dl £29 c2 CR1 D2 J1 Cl
c2 D1 C30 D2 CRZ D2 J2 c2
C3 D1 C31 D2 CR3 Dl J3 D1
C4 DL c32 D2 CR4 Dl J4 Bl
c5 cl €33 D2 CRS D3 J5 ol
6 it C34 B2 CR6 D3 J6 B2
c7 Cl C35 B2 CR7 D2

c8 D2 C36 B2 CR8 D2

C9 D2 Cc37 Bl CR9 A3

Cc10 Dl C38 D3 CR10 A3 R1 D2
cll Ccl C39 D3 CRrR11 A3 RrZ D2
Clz Bl C40 D3 CR12 A3 R3 D2
c13 Al Cal AZ CRrR13 Al R4 Dl
Cl4 Bl C42 Al CR14 Al RS Dl
Cls C3 C43 A2 CRrR15 A2 R6 Dl
Cle C3 Ch4 Al CR16 A2 R7 D1
Cl7 Cc3 C45 A2 CR17 AZ RE8 c2
Cl8 A3 C46 A2 CR18 AZ RO Dl
C1g A3 C47 A2 CR19 A3 R10 Cl
20 A3 c48 A2 CR20 A3 R11 Bl
czl A3 C49 A2 R12 Bl
c22 a3 R13 Bl
C23 D2 R14 Bl
C24 D2 FL1 B3 R15 Al
C25 D2 FL2 cl R16 Al
C26 c2 R17 B1
c27 D2 R18 A3
C28 D3 R19 C3
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Table 5-2. STEREQ ANALOG Module Parts Index, (Continued)
SYMBOL LOCATION SYMBOL LOCATICON SYMBOL LOCATION SYMBOL LOCATION
R20 C3 R48 D2 R76 Al
R21 A3 R49 D2 R77 Al
R22 c3 R50 c2 R78 A2
R23 A3 RS1 D2
R24 A3 RS2 B2 s1 A2
R25 A3 R53 B2
R26 A3 RS54 B2 Ul Dl
R27 A2 R55 c3 u2 D2
R28 B2 R56 A2 U3 Bl
R29 B2 R57 A2 U4 B2
R30 B2 RS8 A2 us A2
R31 B2 R59 A2 U6 A2
R32 D3 R60 A2 u7 D3
R33 D3 R61 c2 U8 c3
R34 c3 R62 A2 U9 A3
R3S c3 R63 Al U10 A2
R36 D3 R64 Al U1l A2
R37 D3 R65 A3 v12 A2
R38 D3 R66 A3 Ul3 A2
R39 c3 R67 A2
R40 A2 R68 A2
R41 A2 R69 A3
RG2 D2 R70 A3
R43 D3 R71 Al
RLG D3 R72 al
R4S D2 R73 Al
R46 D2 R74 Dl
R47 D2 R75 Al

c00 T18L1
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TEST REQUIREMERTS A S kllz slgaa} input eo leflt channel.
hro f ue usted te (3 vee r
6 with the PILOT ONSOFF switch set te OFF. L xet L f
pin A with the PILO NJOFF switeh set to OM

178B1-55

Figure 5-2. STEREO ANALOG Module Waveforms
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NO OUTPUT

PLACE THE STEREQ ANALOG MODULE ON
THE EXTENDER BOARD. CHECK PINS

34 AND 40 FOR POSITIVE AND NEGATIVE
15 vDC +0.6 VDC. CHECK PINS 36 AND
38 FOR POSITIVE AND NEGATIVE 6 VDC
+0.24 VDC. ARE CORRECT POTENTIALS
PRESENT?

YES L NG

-~

1

DEPRESS THE STEREQ SWITCH ON THE
STEREQ DICITAL MODULE. ENSURE
TRE PILOT ON/OFF SWITCH IS SET

TO ON AND THE FILOT LEVEL CONTROL
IS CORRECTLY ADJUSTED. IS THE
PILOT PRESENT AT MODULE PIN 707

DEFECTIVE REGULATOR

CIRCUIT.

YES —1 NO

J

—

REFER TO FIGURE 5-5 AND TROUBLE- IS THE PILOT PRESENT
SHOOT THE LEFT AND RIGHT AUDIO AT MODULE PIN 687

CHANNELS.

YES NO 1

AT U8B PIN 67

18 THE PILOT PRESENT | DEFECTIVE STEREQ DIGITAL MODULE.

N
[~ YES

IS THE PILOT PRESENT
AT FL1 OUTPUT?

NO I
| pEFECTIVE U8 CiRrcuITRY.|

[ YES | NO

—

IS THE PILOT PRESENT AT DEFECTIVE FLY} CIRCULTRY.

U9 PIN 67
YES L no
-

[

REPAIR DEFECTIVE WIRING

[DEFECTIVE US CIRCUTTRY.

1781-35

ASSOCIATED WITH MODULE PIN
70,




NO

1781 002

AUDIO FROM LEFT AND/OR RIGHT CHANNEL (PILOT PREBENT)

15 vDC +0.6 VDC.

PRES EN ?

PLACE THE STEREO ANALOG MODULE OXN
THE EXTENDER BOARD. CHECK PINS

34 AND 40 FOR POSITIVE AND NEGAT1VE
CHECK PINS 36 AND
38 FOR PZO0STTIVE AND NECATIVE 6 VDC
+0.24 VDC. ARE CORRECT PQTENTIALS

r

YES L NO-

ENSURE STEREO AUDIG 1S

AUDLO RETURN?

CENERATOR AND ENSURE JUNPERS J1 THROUGH JA
ARE OORRECTLY POSITEONED.
OVSC MODULE IN/AUT SWiTOH TO OUT. DOES

APPLIED TO THE STEREQ

SET THE STEREQ

'YES—-I—NO—————l

ETEC‘HVE STEREO OVSC HODUlil

QPERATE THE OUTPUT
MODULE METER SWITCH
T0 L AND R. DOES
THE METER INDICATE
ACTIVITY?

I

IS AUDIO PRESENT AT L:
PIN 7 (L) OR U2 !_N (R)”

I_——_v:s—l—xo

DEFECTIVE WIRING ASSOCIATED
WITH MODULE PIN 9 (L) OR PIN
il {Rr}.

1S AUDIO PRESENT
AT UL PINS 1 A0 3 (L)
08 ©2 PEINS 1 AND 3 (R)?

Y ES—L NO——

vo—L_yEs——

1l
DEFECTIVE REGULATOR
CIRCUIT.

IS AUDIO PRESENT AT MODULE
PIN 7 (L) OR PIN i3 (R)?

I————YES—J—N()—————‘

1S AUDIN PRESENT AT MODULE
PIN 5 (L) OR PI¥ 15 (R)?

DEFECTIVE WIRING ASSOCIATED
WITH MODU.: PINS 7 (L) 0%
P 13 (R).

YES—

DEFECTIVE L1 (L),
U2 (R) CIRCLLTRY
OR PRE-EMPHASIS

CIRCGUIT COMPONENT.

DEFECYIVE INPUT OR INPUT

—

NG——

NETWORK COMPONENT.

1S AUDIO PRESENT AT U3
PIN 6 (L) or U4 PIN 6 (R)?

]
LEFECTIVE FL2A (L)
OR FL2B (P) CIRCUITRY.

—YES —L—xo

|

ENSURE POSITIVE AND NECATIVE

& VOLT 38 ¥HZ AND ll4 KHZ
SWITCHING SIGNALS ARE PRESENT

AT U7. IS CHOPPED AUDIQ FRESENT

AT U7 PIN 2 AND PIX 37

|DEI-1:‘C'.'?\FE U3 (L) OR Ut (R) COH}FONESTJ

I vES ——N0-

DEXSCTIVE
U7 AND US.

WIRING BETWEEN

731-40

No Audic from Left and/or Right Channel (pilot present)

Figure 5-5.

28

WARNING: Disconnect primary power prior to servicing.
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NOISE OR DISTORTILON

l

ITMPROPER EXCITER OR TRENSMITTER TUNING MAY
INTRO! JRTION. LOCALIZE THE PROBLEM
TO THE STEREO GENERATOR BY SAMPLING THE

STEREO GENERATOR OUTPLUT.

—

PLACE THE STEREO ANALOG MODULE ON
THE EXTENDER BOARD. CHECK PIX

34 AND 4O FOR POSITIVE AND NEGATIVE
15 ¥DC +0.6 VDC. CHECK PINS 36 AND
38 FOR POSITIVE AND NEGAT 6 VDC
+(0.24 VDC. ARE b,
FRESENT?

I YES 1
DEFECTIVE REGULATOR
CIRCUIT.

SET THE STERSO OVSC MIDULE IN/OUT
SWITC:i TO OUT. DOES THE NOISE OR
DTSTORTEON DISAPPEAR?

YES | NO

—

DOES NDISE OR DISTORT-NN EXIST

‘Buioiiuas 01 Joud 1amod Alewpd 105Uu038Iq  (ONINHVYM

6¢

*9-G 231y

9STON

DEFECTIVE STEREO OVSC MODULE.

[N ONE OR BOTH CHANNELS?

I——ON'E CHANNEI —LDOTH CHANNELS

1S DISTORTION DR NOTSE
PRESENT AT Ul (L) OR U2
(R) PIN 72

— 1

|
1S DISTORTION OR NOLSE
PRESENT AT Ul (L) OR U2
(R) PINS 1 AND 37

P 1 :
I YE NO 1

L
1S DISTORTION OR NOISE
PRESENT AT U3 (L) OR U4
(R) PIN 62

IS NOISE OR PISTORTION
PRESENT AT U8 PIN 62

l—YES—‘—NG—_I

lDEFECTIVE us c1ncuxrxv1

1S NOISE OR DISTORTIN
PRESENT AT U9 PIN 67

NO l

YES

I—YES—L}“‘

SEYECTIVE INPUT OR
INPUT CIRCUTT COMPONENT.

DEFECTIVE UQ (1) U2 (R),
OR PRE-EYPHASIS NETWORK
COMPONENT .

DEFECTIVE V) (L)
OR U4 (R) CTRCUITRY.

|

SUBSTITUTE LS. IS I

NOISE OR DISTORTION
STILL PRESENT?

I xo

[—Es 1

| svestrutE ve. 15
NOISE OR DISTORTION
STILL PRESENT?

I REFECTIVE 5. I

YES

NO:

REFECTI\Z U7.

DEFECTIVE 'J6.

]

rDE?ECfZ‘.’E U9 CIF

176138



POOR SEPARATION

1781 002

i

SEPARATION.

IMPROPFR CXCITEP OR TRANSMITTER TUNING M'AY DEGRADD
INCALLIZE THE PROBLEN TO THE STERED
GENERATOR BY SAMPLING THE STEREO GENERATOR OUTPUT.

A MONITOR CAPABLF OF ACCURATL SEPARATTION MEASURE-
MENTS QF 45 TO 33 DB MUST BE USED.
MONITOR IS5 NOT FREQUENCY SENSITIVE AND IS OPRRA-
TINC CORRECTLY.

ENSURE THE

PLACL THE STEREQ ANALOG ODULE ON
THE EXTENDER BOARD. CHMECK PINS

34 AND 40 FOR POSITIVE AND NEGATIVE
CHECK PINS 36 AND
38 FOR POSITIVE AND NEGATIVE 6 VDC
ARE CORRECT POTENTIALS

15 VDC +0.6 VDC.

+0.24 vDC.
PRESENT?

L %o

YES

IS SEPARATION (L TO R AND R TO L)
UNIFORMLY APPROXIMATELY 29 DB FOR
ALL FREQUENCIES?

DEFECTIVE RECULATOR
CIRCUIT.

[YES Lo

l

CHECK U6 PINS 8 AND 11 FOR

LR COMPONENT (APPROXIMATELY

14 MILLIVOLTS FOR 100% MOD-
ULATION OF THE LEFT OR RIGHT
CHANNEL) . 1§ THE SIGNAL PRESENT?

YES

i

DEFECIIVE U8
CIRCULTIRY.

[
NO y

SET THE PILOT OW/OFF SWITCU
TO OFF.
ONLY. MONITOR MODULE PIN 70
WITH AN QSCILLOSCOPE AND 1X
PROBE WHICH IS FLAT IX PHASE
AND AMPLITUDE THROUGCH 5 MHZ.

CIRCUITRY.

DEFECTIVE U6

AND 15 XHZ. IS THE BASELINE
FLATNESS DEGRADED?

MODULATE ONE CHANNEL

CHECK BASELINE FLATNESS AT 30 HZ

YES NO

REFER TO FIGURE 35-2 AND
ISQLATE THE PROBLEM USING
THE WAVEFORMS PROVIDED

DEFECTIVE OUTPUT MODULE.

§781-39

Poor Separation

Figure 53-7.

30

WARNING: Disconnect primary power prior to servicing.
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POOR CROSSTALK

il

TO MEASURE CROSSTALK, THE STEREO OVSC MODULE TN/

OUT SWITCH MUST BE SET TO OUT. MINOR VARIATIONS

IN STEREO OVSC MODULE CONTROL ADJUSTMENTS WILL
CAUSE THE GAIN AND/OR PHASE TO BE SLIGHTLY DIFFERENT
BETWEEN THE LEFT AND RIGHT CHANNELS.

PLACE THE STEREQ ANALOG MODULE ON
THE EXTENDER BOARD. CHECK PINS

34 AND 40 FOR POSITIVE AND NEGATIVE
15 VDC +0.6 VDC. CHECK PINS 36 AND
38 FOR POSITIVE AND NEGATIVE 6 VDC
40.24 VDC. ARE CORRECT POTENTIALS

PRESENT?
r YES R NO- =
DOES THE CROSSTALK VARY WITH DEFECTIVE REGULATOR
FREQUENCY? CIRCUIT.
NO

' YES L

-

REFER TO TABLE 3-2 AND ADJUST THE PRE-
EMPH MATCH CONTROL (C4) AND THE GAIN
MATCH CONTROL (R14).

IF THE CROSSTALK IS STILL PRESENT,
COMPARE THE GAIN OF Ul AND U2 IN THE
LEFT CHANNEL WITH THE GAIN OF U3 AND

U4 IN THE RIGHT CHANNEL. THE GAIN OF
EACH STAGE MUST BE IDENTICAL. REFER
TO FIGURE 5-3 AND REPLACE THE AMPLIFIER
BIASING COMPONENTS AS REQUIRED.

REFER TO TABLE 3-2 AND ADJUST
THE GAIN MATCH CONTROL (Rl4).

1781-37




38 KHZ CARRIER ON OUTPUT

1781 002

PLACE THE STEREOQ ANALOG MODULE ON
THE EXTENDER BOARD, CHECK PINS

34 AND 40 FOR POSITIVE AND NEGATIVE
15 vDC +0.6 VDC. CHECK PINS 36 AND
38 FOR POSITIVE AND NEGATIVE 6 VDC
+0.24 VDC, ARE CORRECT POTENTIALS
PRESENT?

YES [ NO

COMPARE THE DC POTENTIAL BETWEEN
U3 PIN 6 AND U4 PIN 6. 1S THE
DIFFERENCE O * 2 MILLIVOLTS OR LESS?

DEFECTIVE REGULATOR

CIRCULT.

NO

YES

DEFECTIVE U7

ADJUST R16 to OBTAIN A DC QFFSET
BETWEEN U3 AND U4 OF O + 2 MILLIVOLTS
OR LESS (SEE TABLE 3-2).

IF A DC OFFSET OF 0 + 2 MILLIVOLTS

IS NOT OBTAINABLE, REPLACE U3 AND/OR
U4 UNTIL UNITS WITH SUFFICIENTLY LOW
DC OFFSETS ARE FOUND AND READJUST R16.

1781-36

38 kBz Carrier on Qutput

Figure 5-9.

32
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SECTION VI
PARTS LIST

6-1. GENERAL.

6-2. Refer to table 6-1 for replaceable parts which are required for
proper malntenance of the MS-15R STEREO ANALOG module., Table.entries are
indexed by component reference designator.

33
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Table 6~1.

STEREO ANALOG Module Front Panel - 994 7989 002

REF. SYMBOL

HARRIS PART NO.

DESCRIPTION

ary.

992 43902 001

STEREQ ANALOG Module Circult Board
(Refer to figure 6-2).

34

WARNING: Disconnect primary power prior to servicing.
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Table 6-2.

STEREQ ANALOGC Module Circuit Board - 892 4902 001

REF. SYMBOL HARRIS PART NO. BESCRIPTION avy.
c1,c2 526 (0045 000 Capacitor, 330 uF, 8V, 10% 2
c3 500 0759 000 Capacitor, 100 pF, Mica 1
Ch 518 0054 000 Capacitor, 15-60 p¥, Variable 1
C5 500 0841 000 Capacitor, 750 pF, 300V, Mica 1
Cé 500 0837 0060 Capacitor, 510 p¥F, 500V, Mica 1
c7 500 0830 000 Capacitor, 240 pF, 300V, Mica 1
c8 516 0375 000 Capacltor, 0.01 uF, 50V 1
s 326 0049 000 Capacitor, 6.8 uF, 35V, 20% 1
Cl0 516 0375 000 Capacitor, 0.01 uF, 50V 1
Cll 526 0049 000 Capacitor, £.8 uF, 35V, 20% 1
ci2 500 0815 000 Capacitor, 39 pF, 500V, Mica 1
Cl3,C14 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 2
C15 500 0806 000 Capacitor, 15 pF, 300V, Mica 1
Cl6,Cl17 516 0453 Q00 Capacitor, 0.1 u¥F, 100V, 20% 2
Cl8 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 1
C19 516 0453 000 Capaclcor, 0.1 uF, 100V, 20% 1
C20 526 00438 000 Capacitor, 6.8 uF, 35V, 20% 1
c21 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 1
22 500 0821 000 Capacitor, 68 pF, 500V, Mica 1
C23,C24 526 0045 000 Capacitor, 330 uF, 6V, 10% 2
c25 500 0759 €00 Capacitor, 100 pF, Mica 1
C26 500 0811 000 Capacitor, 27 pF, 500V, Mica 1
c27 516 0375 000 Capacitor, 0.01 uF, 50V 1
C28 526 004% 000 Capacitor, 6.8 uF, 35V, 20% 1

35
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Table 6-2. STEREO ANALOG Module Circuit Board - 992 4902 001 (Continued)
REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.
C29 500 0841 000 Capacitor, 750 pF, 300V, Mica 1
C30 500 0837 000 Capacitor, 510 pF, 500V, Mica 1
C31 500 0830 000 Capacitor, 240 pF, 500V 1
C32 516 0375 000 Capacitor, 0.01 uF, 50V 1
€33 526 0049 000 Capacitor, 6.8 uF, 35V, 20% a
C34 500 0815 000 Capacitor, 39 pF, 500V 1
€35,C36 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 2
Cc37 516 0375 000 Capacitor, 0.01 uF, 50V 1
C38 500 0811 000 Capacitor, 27 pF, 500V, Mica 1
€39,C40,C41 516 0375 000 Capacitor, 0.01 uF, 50V 3
C42 thru C49 526 0049 000 Capacitor, 6.8 ufF, 35V, 20% 8
CR1 thru CR8 384 0284 000 Diode, 10D4/1N2070 8
CRY9 thru CR12 384 0661 000 LED, Green 4
CR13 thru CR20 384 0431 000 Diode, 1N4001 8
FL1 484 0260 000 Filrer, Dual Low Pass 1
FL2 484 0259 000 Filter, Low Pass 1
J1 thru J6 610 0679 000 | Plug, Shorting 6
R1 540 1170 000 Resistor, 430 ohm, 1/2W, 5% 1
R2,R3 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 2
R4 548 0394 000 Resistor, 5110 ohm, 1/4W, 1% 1
RS S48 1396 000 Resistor, 8060 ohm, 1/4w, 1% 1
R6 548 0340 000 | Resistor, 1Sk ohm. 1/4W. 1% 1
R7 548 1370 000 Resistor, 105k ohm, 1/4W, 1% 1
36
WARNING: Disconnect primary power prior to servicing.
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Table 6-2.

STEREO ANALOG Module Circuit Board - 992 4902 001 (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.
R8, RS 540 1102 000 | Resistor, 100 ohm, 1/2W, S% 2
R10,R11 548 0279 000 Reaistor, 2000 ohm, 1/4W 2
R12 540 1205 000 Resistor, 1200 ohm, 1/2W, 5% 1
R13 548 1396 000 Resistor, 8.06k ohm, 1/4W 1
R14 550 0398 000 Potentiometetr, lk ohm, 1/2W, 10% 1
R15 548 0366 000 Resistor, 22.lk ohm, 1/4W 1
R16 550 0922 000 Potentiometer, 10k ohm, 1/2W 1
R17 548 0366 000 Resistor, 22,1k ohm, 1/4W 1
R18 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R19 548 0366 000 Resistor, 22,1k ohm, 1/4W 1
R20 540 1165 000 Resistor, 3300 ohm, 1/2W, 5% 1
R21 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R22,R23 548 0279 000 Resistor, 2000 ohm, 1/4W 2
R24 540 1116 000 Resistor, 1000 ohm, 1/2W, 5% 1
R25 540 1129 000 Resistor, 1500 ohm, 1/2W, 5% 1
R26 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R27 550 0927 000 Potentiometer, 2k ohm, 1/2W 1
R28 550 0922 000 Potentiometer, 10k ohm, 1/2W 1
R29,R30 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 2
R31 550 0922 000 Potentiometer, 10k ohm, 1/2W 1
R32,R33 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 2
R34 548 0314 000 Resistor, 75k ohm, 1/4W, 17% 1
R35 548 0366 000 Resistor, 22.lk ohm, 1/4W 1

37
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Table 6-2. STEREQ ANALOG Module Circuilt Board - 992 4902 001 (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION aty.
R36 548 0416 000 Resistor, 30.1lk ohm, 1/4W 1
R37 550 0922 000 Potentiometer, 10k ohm, 1/2W 1
R38 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
R39 540 1184 000 Resistor, 15k ohm, 1/2W, 5% 1
R40 540 1115 000 Resistor, 470 ohm, 1/2W, 5% 1
R41 550 0927 000 Potentlometer, 2k ochm, 1/2W 1
R42 540 1170 000 Resistor, 430 ohm, 1/2W, 5% 1
R43,R44 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 2
R45 548 0394 000 Resistor, 5110 ohm, 1/4W, 1% 1
R46 548 0932 000 Resistor, 100k chm, 1/4W 1
R4T7 548 1396 000 Resistor, 8060.ohm, 1/4W, 1% 1
R4 8 548 0340 000 Resistor, 15k ohm, 1/4W, 1% 1
R49 548 1370 000 Resistor, 105k ohm, 1/4W, 1% 1
R50 548 0279 000 Resistor, 2000 chm, 1/4W 1
R51 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R52 548 0279 000 Resistor, 2000 ohm, 1/4W 1
R53 548 1360 000 Resisgtor, 8450 ohm, 1/4W, 1% 1
RS54 540 1205 000 Resistor, 1200 ohm, 1/2W, 5% 1
R55 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R56 S40 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
R57 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1
R58 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
RS9 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1
38
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Table 6~2. STEREQ ANALOG Module Circuit Board - 892 4902 001 (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.
R60 550 0822 000 Potentiometer, 10k ohm, 1/2W 1
R61 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R62 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1
R63 540 0292 000 Resistor, 22 ohm, 1lW, 5% 1
R64 ,R6S 540 0314 000 Resistor, 180 ohm, 1W, 5% 2
R66 540 0292 000 Resistor, 22 ohm, 1W, 5% 1
R67 540 1187 Q00 Resistor, 1300 ohm, 1/2W, 5% 1
R6B,R69 540 1115 000 Resistor, 470 chm, 1/2W, 5% 2
R70 540 1187 000 Resistor, 1300 ohm, 1/2W, 5% 1
R71 thru R73 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 3
R74 548 0932 000 Resistor, 100k ohm, 1/4W 1
R75 thru R78 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 4
S1 604 0859 000 Switch, Toggle, DPDT 1
Ul,02 382 0473 000 Integrated Circuit 2
U3, u4 382 0472 00C Integrated Circult 2
Uus,u6,07 382 0474 000 Integrated Circuilt 3
U8, us 382 0472 000 Integrated Circuilt 2
Uu10 382 0359 000 Integrated Circuit, MC7815CP 1
U1l 382 0471 000 Integrated Circuit 1
U12 382 0470 000 Integrated Circult 1
Ui3 382 0360 000 Integrated Circult, MC7915CP 1
XUl,XUu2 404 0674 000 Socket, IC, 14 Contact 2
XU3, XU4 404 0673 000 Secket, IC, 8 Contact 2

39
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Table 6-2. STEREQ ANALOG Module Circuit Board - 992 4902 001 (Continued)
REF. SYMBOL HARRIS PART NO. DESCRIPTION aTy.
XU5 thru XU7 404 0674 000 Socket, IC, 14 Contact 3
XU8, XU9 404 0673 000 Socket, IC, 8 Contact 2
404 0513 000 Heat Sink, PA1-1CB 2
410 0344 000 Insulator, Kapton 4
612 03801 000 Jack, Printed Circuit Mount 28
843 1603 001 Printed Board 1

40
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1-1.

1-2.

SECTION L
GENERAL DESCRIPTION

EQUIPMENT PURPOSE.

The STEREO DICITAL module generates the 328 kHz and 114 kHz

stereophonic switching signals, the phase controlled 19 kHz pilot signal,
and the stereophonic/monaural mode switching signals. The module also
allows power up mode selection of any steveophonlc or monaural mode, and
interfaces with remote control of mode selection.

1-3.

1-4,

TECHNICAL CHARACTERISTICS.

Table 1-1 lists operating characteristics and parameters of the

MS~15R STEREC DIGITAL module.

2-1.

22,
lﬂtioﬂ«

3-1.

3-2.

SECTION II
INSTALLATION
GENERAL.,

Refer to 888 1781 001, M5-15R sterec generator, Section 11, Instal~

SECTION I1IX
CONTROLS AND INDICATORS
CENERAL.

Figure 3-1 shows the location of each control or indicator as-

sociated with the MS-15R STEREC DIGITAL module and table 3-1 lists the con—
trols and indicators with a description of each item listed. Control set-
up adjustments are listed in table 3-2,

4-2.

4-3.
generates

SECTION IV
PRINCIPLES OF OPERATION

CIRCUIT DESCRIFTION.

SIGNAL GENERATION.

OSCILLATOR. A CMOS gate (U4A) used as a crystal oscillator
a stable 456 kHz reference frequency which is used to produce

WARNING: Disconnsct primary power prior to servicing.



Tablz 1-1., Technical Characteristics

FUNCTION CHARACTERISTIC
INPUTS
POWER: +6 VDC @ 0.025 amperes.
-6 VOC @ 0.022 amperes.
CONTROL :

Remote Switching

SCA-2 Inhibit (used in MS-15
FM Exciter)

OUTPUTS
SIGNAL -
Pilot
CONTROL ;

Stereo switching

Moca Switching

+18V to +24 VDC riomentary Level.

+6 VDC for Stereo Inhibit.
-6 or O VDC for Stereo Operate.

1.7V p-p Sinusodial 19 KHZ Pilot.

+12 V p-p 38 KHZ Square Wave
-12 V p-p 38 XHZ Scuare Wave
+12 V p-p 114 KHZ Square Wave
-12 V p-p 114 KHZ Square Wave

+6 VDC for selected mode
-6 VDC for inhibit

WARNING: Disconnect primary power prlor to servicing.
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1781-26

997 V0L SUILO DIGITAL

%

STEREO MONO L' R

Figure 3-1. STEREO DIGITAL Module

WARNING: Disconnect primary power prior to servicing.



Table 3-1. STEREQ DIGITAL Module Controls and Indicators

REF. CONTROL/INDICATOR FUNCTION

1 MONO R Switch (S1) Enables the mono R mode to output a
mono sigrnal from the right channel and
mute the left channel.

2 MONO R Indicator Indicates the mono R mode of operation is

(CR2) enabled when illuminated,
3 MONO 1. Switch (S2) Enables mono L mode to output a mono
signal from the left channel and mute the
right channel,
4 ¥ONO 1. Indicator Indicates mono L mode of operatiocn is
COR4) enabled when illuminated.

5 MONO L4+R Switch Enables the mono L+R mode to output a
(S3) mono signal from both steieo channels.

b MONO L+ Indicator Indicates mono L+R mode of operation is
(CRS) enabled when ill-minz-ed.

7 STEREO Switch (S4) Enables stereo mode operz:ion.

8 STEREO Indicator Indicates ste.2o mode of operation is
{CR6) enabled when  lluminated.

& AUTOMAT™ C PHASE Adjusts phase comparator U8 voltage off-
CONTWKOL OFFSET set to zera.
Adjustment (R19)

10 PILOT FREQUENCY Adiusts frequency of pilot signal.
Control (Cl)

11 PILOT FILTER Adjust— Tunes pilot low-pass filter.
ment (L1)

iy SCA INTERLOCK L+R/ Selects monaural mode STEREO DIGITAL
LEFT/RIGHT Program module will enter if simultaneous 41
Jumper (J2) kHz SCA and stereophonic operation is

attempted (Factory se* for L+R mono).
13 POWER UP STEREQ/LEFT/ | Selects the mode in which the module

RIGHT/ +R Puogram
Jumper (J1)

will initialize when power is applied
(Factory set for stereo).

WARNING: Disconnect primary power prior to servicing.

£00 I8LT



1781 003

Table 3-2. Control Adjustments

CONTROL

ADJUSTMENT

AUTOMATIC PHRASE CON-
TROL OFFSET Adjustment
(R19)

1. Remove the module from the exciter and mount the
module in the exciter using the extender board pro-
vided with the unit,

2. Disconnect the stereo audio inputs from the LEFT
FRONT + and - (7Bl pins 1 and 3) and the RIGHT FRONT
+ and - (TBl pins & and 6).

3. Connect a 50 Hz sinewave to the LEFT FRONT + and
- {TB1 pins 1 and 3). For test purposes only, Cross
connect the left and right exciter sterec audio inputs
out of phase so¢ that L-R as follows:

TB1l pin 1 to TBL pin 6
TB1 pin 3 to TBL pin 4

4. Depress the LEFT MODULATION meter switch. Adjust
the 50 Hz signal level until the MODULATION meter
indicates 100X.

NOTE

Correct adjustment of R19 requires use of an
oscilloscope and X1 probe which are flat in
phase and amplitude from de to 38 kHz. There
must be no oscilloscope distortion when the
vertical display is expanded.

5. Connect the ogcilloscope to module pin 70. Syn-
chronize the oscilloscope to the LEFT FRONT audio.

6. Expand the verticsl display until the zero cros-
sing can be observed in detail. Adjust R19 until the
pilot pincheoff points line up =2¢ shown in figure 3-2.

7. Disconmect the oscilloscope from the module.
Remove the module and extender board and replace the
module in the exciter.

8. Remove the 50 Hz test signal and recomnect the
stereo audio inputs.

WARNING: Disconnect primary power prior to servicing.




Table 3-2. Control Adjsutments (Continued)
CONTROL ADJUSTMENT
—_— "/
i 178141
Figure 3-2. Couposite Waveform
PILOT FREQUENCY 1. Remove the module. Mount the module in the ex~
Control (Cl) citer using extender board provided.
2. Connect a frequency counter to pin 67.
3. Adjust Cl to obtain an indication of 19 kHz +1 Hz.
4. Disconnect the frequency counter, remove the mod-
ule and extender board, and replace the module.
PILOT FILTER Adjust- 1. Remove the module. Mount the medule in the ex-
ment (L1) citer using the extender board provided.
2. Connect an oscilloscope to module pin 67.
3. Adjust L1 to obtain a 1.7V P-P voltage peak.
4. Disconnect the oscilloscope, remove the module
and extender board, and replace the module.

WARNING:

Disconnect primary power prior to servicing.
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the 114 kHz and 38 kHz sampling signals and the 19 kHz pllot (see figure
4~1). The PILOT FREQUENCY control (Cl) provides an oscillator frequency
adjustment and a test point {(pin 15) assists 1in oscillator frequency meas-
urements. A divide-by-two counter (UlA) following the oscillator acts as
a buffer and ensures symmetry of the 228 kHz clock pulse.

44, FREQUENCY DIVIDER CBAIN. The frequency divider chain divides
the input clock frequency from the oscillator buffer into the 114 kHz and
38 kHz stereophonic switching signals and the 19 kHz pillot. The synchro-
nous nature of the counter ensures coincident output transitlions and uni-
form phase relationships among the output signals.

4-5, All flip-flops in the frequency divider chain are clocked by
the 228 kHz signal from UlA, Flip-flop UZA divides the 228 kHz clock by
two to produce the 114 kHz switching signal (refer to figure 4-2). Flip-
flops ULB and U2B form a divide-by-three counter which outputs a 76 kHz
slgnal. The 76 kHz signal and the 114 kHz signal from UZA are input to
gates U4B and U4D which comprise a2 divide-by-six counter with U3B and out-
puts the 38 kHz switching signal. The 76 kHz signal and the 38 kHz signal
from U3B are applied to a divide-by-two counter consisting of U4C and U3A
which outputs the 19 kHz pilot frequency. The three signals are simulta-
neously clocked out of the divider chaln by larch ULl which ensures synchro-
nous output, Independent of minor differences in IC manufacture.

b6, SWITCHING SIGNALS. Two 38 kHz and 114 kHz outputg, each outputb
180 degrees out of phase, are obtained from the frequency divider chain. The
signals are applied to the STEREQO ANALOG module through the transmission gates
in V13 which enables the cutput whenever the output control gate (USD) out-
puts a HIGH condition. The switching signals control the generation of the
composite stereophonlic signal,

4-7. PILOT SIGNAL. The pilot signal is generated by a phase-contyol-
led closed loop which is referenced tc the 19 kHz output of Ull in the fre-
quency divider chain., Twoe 19 kHz outputs from the frequency divider chain,
each signal 180 degrees out of phase, are differentially applied to two RC
low-pass filters. Outputsg from rthe RC low-pass filters are obtalned across
capacitor Cl2 and the light dependent resistor VIRS. The two ocutputs are sum—
med at the input to the pilot buffer amplifier (U7) and produce a constant
voltage with the phase shift variable fyom 0 to 180 degrees, dependent upon
the reslstance of VIRS. Amplifier U7 buffers the phase shifted signal and
drives the low-pass filter which ensures that the output of the module will
be a pure sinewave. The PILOT FILTER contyol (L1) provides an adjustment to
peak the low-pass filter. The pllot signal 1s applied to the STEREQ ANALOC
module feor addition into the cowposite stereophonic signal.

4-8, Automatic Control of Pilot Phase. The pilot is sampled by
comparator U8 which senses zero voltage crossings of the 19 kHz pilot signal
and generates a square wave of the same phase, The output of U8 drives tran-
aigtor Q2 as a buffer which provides z fast rising edge to trigger phase de-
tector U9. The DC voltage offset of U8 is adjusted to zero by the AUTOMATIC

WARNING: Disconnect primary power prior to servicing.



PHASE CONTROL OFFSET (R19). As long as the phase of the regenerated square-
wave from Q2 and the frequency reference from Ull coincide exactly, the cir-
cuit is considered correctly phased. If the phase of the pilot lags the
reference signal, CR2 will conduct. If the pllot phase leads the reference
signal, CRl will conduct. Any discrepancy in pilot phase will cause pulses
from the diodes to charge or discharge capacitor C20. The voltage on C20 is
buffered by Q1 and acts as the control voltage for _ight deperdent resistor
VITRS5. This charge determines the current “hrough VIRS5 and controls the
phase shift a_ U7. The correction will continue until the phase of the pilot
macches the phase reference to U9, Test poilnts are provided at the out-

put of buffer Q2, the output of diodes CR1l and CR2, and at the output of
driver Ql.

4-9 CONTROL CIRCUITS.

4-10, MODE SELECTION. Stereophonic/monaural mode seleciion and latch-
ing is performed by three DC flip flops. The DC flip flops are implemented
by pairs of cross-coupled NAND gates which are controlled by levels rather
than transitions., When a mode 1is selected, either by depressing a mode
switch or by app.ying an irput on the selected remote control input, & mo—
mentary LOW (-6 VDC) sets the associated flip flop and resets the remaining
flip flops. When all flip flops are reset, the module will enter the stere-
ophonic mode.

4-11. ) Depressing switch SI1 wi.l set the MONO R flip flop (U5B and UbA),
depressing switch S2 will set the MONO L flip f_op (U5A and UlOB), and de-
pressing switch S3 will set the MONO L!R flip flep (US5C and U6B). As each
pair of f.ip flop is set for a particular function, the remaining flip flops
are reset., As each mode is selected, ~he corresponding indicator on the
module front panel will illuminate and the respective mode se.ection line

to the STEREO ANALOG module will be driven HIGH.

4 12, Depressing switch S4 (STEREO) resets all flip flops and enables
the stereophonic mode. This condition causes rhe stereo control gate (UlDA)
to output a LOW condition and enable the frequency divider chain The signal
also causes the output contro” gate (U5D) to output a HIGH and enable the
switching signal output, activate the stereo mode selection line and illumi-
nate the STEREO indicator (CR6) througr driver Q6.

4-13. SCA INTERLOCK. Operation of 41 kHz SCA simultancously with
stereo results in mutual ‘aterference because the 41 kHz SCA and the stereo
L-R difference channel occupy the same spectrum. The STEREO DIGITAL

module contains circuitry which inhibits stereo operation when it recelves

a 41 kHz SCA presence signal from an SCA generator. This circu’t does not
function when used in the MS-15R stereo generator mainframe. Yt functions
only in :the MS5~15 FM exciter mainframe when used with a 41 kHz SCA generator.

WARNING: Disconnect primary power prior to servicing.
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WARNING:

UlB
U2B
U2A
U3B
U3a

Frequency Divider Chain Waveforms

11

Disconnect primary power prior to servicing.



4=14, POWER UP MODE SELECTION, When power is applied, capacitor C29
is discharged. Until the capacitor fully charges through diode CR12, a
LOW condition will exist on the mode selection line determined by the
position of POWER UP jumper J1. This will initilize the equipment In the
selected mode at power application. Resistor R37 acts as a hleeder to
ensure capacitor C29 discharges when power is removed,

4~15. REMOTE CONTROL. Remote control mode selection is provided by
optical isolator Ul2. The input side of the optical isolator is protected
from reverse bias by diodes CR8, CR9, CR10, and CR11l. Current limiting
resistors for each remote control input are located on the RFI filter.
Remote control mode selection consists of application of a positive 18 to
24 VDC potential on the particular input line.

4-16. POWER.
4-17. DC power is obrained from regu’ators on the STEREO ANA’.OG module.
Pogitive gix vclts DC enters the module on pins 35 and 36 anc negative six
volts DC enters the module on pins 37 and 38,

SECTION V

5=1, CORRECTIVE MAINTENANCE.

5-2. The MS-15R stereo generator module maintenance philosophy consists

of problem isolation to a svecific zrea or individual component and subse-
quent 1soclation and replacement of the defective component.

5=3. TROUBLESHOOTING.

5-4, In event of problems, the trouble area must first be isolated to
a specific area. Most troubleshooting consists of visual checks. The
OUTPUT module meter, fuse Fl, and the indicators on ezch module should be
used to determine in which area the malfunction exists. All module power
supplies are equipped with LEDs which indicate the mocduvle power supply
status. A single dark LED would indicate a problem associated with an
individual module monolithic voltage regulator. A consistent pattern of
dark LEDs however, would indicate stereo generator dc¢ distribution bus
fault.

5-5. Once the trouble is isolated to a specific area, refer to the
theory section of this manual for circuit discussion to aid Za problem
resolution. Table 5-1 lists typical trouble symptoms pertaining to the
individual module operation with references to fault isolation diagrams
listing probable causes and corrective actions. A corrective action given
for a trouble symptom is not necessarily the only answer to a problem, It
only tends to lead the repairman into the area that may be causing the
trouble. An extender board (Harris PN 992 5246 001) is provided with the
stereo generator to assist in troopleshooting.

12
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Table 5-

1. STEREO DIGITAL Module Fault Isolation Index

SYMPTOM

DEFECT /REFERENCE

NO PILOT.

Figure 5-4.

PILOT OUT OF PHASE. Figure 5-5.

NO STEREQO SWITCH
SIGNAL OUTPUT.

LOCAL AND REMOTE

SELECTION INOPERATIVE

(any mode).

REMOTE MODE SELE
INOPERATIVE (any
mode) .

ING Figure 5-6.

MODE( Figure 5-7.

CTION| Defective Ul2,

WARNING: Disconnect primary power prior to servicing.
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In event parts are required, refer to Section VI, Parts List. The following
information is contained in this section as an aid to maintenance:

REFERENCE TITLE NUMBER
Figure 5-1 STERED DIGITAL Module Parts Layout ~— ===——-
Table 5-2 STEREO DIGITAL Module Parts Index = —=-—-=
Fi¢ure 5-2 STEREO DIGITAL Module Waveforms = —————=
Figure 5-3 STE £C DIGITAL Module Schematic 852 8407 001
1%

WARNING: Dlsconnect primary power prior to servicing.
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Figure 5-1.

WARNING:

STEREQO DIGITAL Module Parts Layout

Disconnect primary power prior to servicing.
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Table 5-2. STEREO DIGITAL Module Parts Index.

SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION | SYMBOL | LOCATION
¢l D1 C29 A3 CR10 Al R1 D1
C2 D1 €30 A3 CR11 Al R2 €2
c3 D1 €31 B1 CR12 A3 R3 D1
c4 c2 C32 Bl R4 c3
cs c2 €33 Bl RS c2
Ccé c3 C34 Bl R6 C2
c7 D3 C35 Bl R7 B3
c8 Cc2 €36 B1 R8 B3
c9 B3 C37 D2 VTRS B2 R9 B2
C10 B3 C38 D2 R10 B2
11 B2 €39 — R11 B2
c12 B2 C40 c2 J1 A3 R12 B3
c13 c2 C4l C3 J2 B3 R13 B2
Cl4 c2 R14 B2
c15 B2 R15 B2
Cl6 B2 Ll 3 R16 B2
c17 c3 R17 c2
c18 c3 R18 C2
c19 c3 Q1 B2 R19 €2
c20 B2 CR1 c2 Q2 c2 R20 c2
c21 c2 CR2 c2 Q3 A2 R21 c2
c22 c2 CR3 A3 Q4 A2 R22 A3
€23 A3 CR4 A2 Q5 Al R23 A3
C24 A3 CR5 A2 Q6 Al R24 A2
€25 A2 CR6 Al Q7 B3 R25 A2
C26 A3 CR7 A3 R26 A3
c27 Al CR8 Al R27 e
c28 A3 CR9 Al R28 A3

£00 T8LT
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Table 5-2. STEREO DIGITAL Module Parts Index (Continued)
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMEBOL LOCATION

R29 Al S1 A3
R30 A2 S2 A2
R31 B2 S3 A2
R32 A2 S4 Al
R33 Al
R34 Al
R35 Al Ul C3
R36 B3 u2 D3
R37 A3 U3 D2
R38 A3 U4 D2
R39 D2 Us A2
R40 D2 U6 A2
R41 D2 u7 C2
R42 D2 U8 c2
R43 D3 U9 c2
R4 4 D3 ulo0 A3
R45 C2 Ull D2
R46 B3 Ul12 Bl
R&47 Al Uil D2

Y1l Cl




TEST REQUIRE‘MNTS: A, Depress

1a

Freguency divider chain ac Ul pin 3 7456 1he).

i Frequemcy divider chata yr U1 pin L (228 rH2).

ic Frequensy divider chaln ac U2 pin 1 (114 kilz).

in Frequeney divider ehain ae UL pin 13 (76 kMz)-

TEST REQUIREMENTS: A. DPepress the STERED switch.

JA Pilot phase control with pilot phase leading at U9 pin !
a Pilot ghase contrel with pilot phase leading at 'Y pin 1)
b1 Pillor reference with piloc phase leading at U1l pin 11

ib Filot sutput with pilot phase leading at rodule pin 67.

TEST REQUIREMENTS: A

18

REQ swite

corceel at U9 pd

scc st U9 pin 13,

‘tlot relecence with pflot phase correct az UL1 pan L)Y,

Figure 5-7.

WARNING:

STEREO DIGITAL

TEST REQUEREMENTS: A. Depress the STERE( switch

pEY Frequency divider chain at 12 pin 1) {76 kHz)
5 Frequency divider chain at U3 pln 15 (38 kHz).
2L fFrequency divider chain sc UY pin 3 (19 kiz).
20 Freguency divider chaim ac U1l pin 11 (1% kHe)

TEST RFQUIREMENTS: A, Dapress the STEREQ switen,

44 filot phase contro)l wich pilac phase lagging at U9 pin 2.
B Pilot phase contral with pilot phage lazging st U9 pin 13
“C Pilo: reference with piloc phase lagging st Ull pin 11,
“h Pilot output with pilot phase lagging at rodule pin 67,

TEST REQUIREMENTS!: A.  Depress the STEREO switch.
) 36 kHz outpur at

6 Inverted IR iz output at module

6 114 kRz

&D 3 114

(13 19 KWz pilot output ac

1781-42

Modu_e Waveforms

Disconnect primary po'er prior :o servicing.

£0C 18/T



P ur— momst
‘;;.‘. e Ity ¥ \- 3 Byt -4y
1604 ey "['m b4
8 i
)
» L
0 N |
-{-: i D 1 oo wor
—" ; o S0 " > n:j-—-‘ wa s wor
il (L]
3 ” L SRRk S andois o
i = P 5
=t & pinig a th
P i L0 ] - A ik e ! %
)5 400 T isesr ,I’c;, i T K:N Lz s T ™ ,I’:f: > a1
[
_t}__
7 /7[7 ’ T
Loy J-‘-!': = L] s
T s [ " » u
o ] e > T Lo madem st 0
\ APA e 1. P At
Y i Lt 1" ! r T
toanzt ‘\ 3k} AT
1 ) —
- b —
H4 - oy ’
" L] R i " AAA
- 3
LR T - g ::: I'- L] a . - .:'
o e ‘—‘“VH
:‘;- (v_'»: - AAA 0 rel— e
L} .
i 2 a
i +— Wi o
i L] @
ol 2w
L—'l I -~ 1
I-:?u ﬂl} '_l
o = of catnr a
sra : Jy a1
pan — e $ri /_J; i
e wiy
oA A 1on
K Ve
W 5 e [ i
wi.ne 1
I ‘f P o i ¥ 0T o
o = . f”“ i "
0 il i AT B WICs IE 1 M = - 1"
: i 1) (0 I+ - g
18 4 e bl L i 3] ti i
Th Sl () VTR bt T hr ,h
ﬁ W njcoaser o W) e I it |
e 28 i} > J 3 5
v 1 bl
l 7] [ 4} [ T=5"%3
J i L2 Wi { = L . ot ; w
- +— |4 = |4 L3
[T RTLEY] " i wign* AAA
qo.. :,I.‘E;" 1 SILRIG “wign 1] d"@ hl ] I L T
,_’,: ULy LN AAA N
7 Wi " [
ia o
g “ e 20 |
=t 2 : D ssa ¥ g et
gy i ] | pIITTS
H o, 1 | o .
¢ ¢ Al e\ i} » 4 - @
ORI bt Té: /%;rl‘ll 1 E:-u:-; I‘-’.‘{"Z—
4 i [ ey ¢ 3 43— T
. T 5
] L]-J
I..w. ity
.- = T
-[::: & N _i-F cwige 7 I'ULt 31 Ydee @
[y :
) 4 STLRLD wign Y A ¥ p— @
11
(1]
| iy o
0 & § A
b ot vy ] :
oy o e 1T W
2 W ¥ ;r Al i = n W o— koo
2 el e NEND arala s o = '
. ub o L SELTLPEE - L eay L k |Ma:|17—‘ e
::.&gfﬁn 1 e i i1 (311 g il (-3 =2 y K = i Tw
T\ " At N T s 3 0 r— me
' & o L
| "e {2 Nl B Jl - |7
. = (:]) =¥ 7 Sl
I ) P P oK
7
— 5
L — I — g
S Ll T ol i e
. o= . Y b — wae
i 1 LIS —
- = =~ G e — — - — L e
3" Ot % ( -

T FIGURE 5-3.  STEREO DIGITAL MODULE
SCHEMATIC
852 8407 001

e
~3
(4

19/20



CONINEVM

‘Buiojaies 0} Joud semod Agwiud josUUoNsIO

TZ

"9-¢ 2In3Tg

30TRd ©N

1781 Q03

NG PLLOT

FLACE THE RTEREO DICITAL MODULRE
ON THE EXT:ZNDER BOARD, CHECK
PINS 35 aND 37 POR POSLTIVE
AND NEQATIVE 6 VDC +D.24 VDL,

1§ CORRECT POTENTTAL PRESENTY

{ES

| ®o

1S THE PLILOT PRESENT AT
U3l rIiw 27

YES | no

]

DEFECTIVE REGULATOR CIRCULIT
I8 STEREC ANALOG MODULE.

|

IS THE PILOT FRESENT AT

1S THE PLLOT PRESENT AT

|

IS THE PILOT PRESENT

Uil PINS 11, 127 U4 PIN 107
YES JM NG
|DEFECTIVE U3 CIRCULTRY.] lxs THE P1LOT PRESENT
AT U3 PIN 157
YES NOo | fES I o ‘
DEFECTIVE - - -
11, [perEcTTvE ¢ circorTRy ] [ oerctive vs]

AT U7 PIN 37

¥Es | no

1S THE PILOT PRESENT
AT U7 PIN 62

k4

DEFECTIVE CDMPOMENT
IN RC LOW-PASS FILTER.

YES

N

|

IS ™HE PILOT PRESENT AT
MODULE PIN §77

TES r NO

[DEFECTIVE U7 CIRCUITRY.}

L 1

DEVECTIVE WIRING ASSOCIATED

| DEFECTIVE LOW-PASS FULTEE. ]

WITH STEREQ DIGITAL MODULE
PIN 67 pN2 STEREO ANATOC
MODULE PIN 68,

178143



1781 003

PILOT OUT OF PHASE

PLACE THE STEREO DIGITAL MODULE

ON THE EXTENDER BOARD. CHECK PINS
35 AND 37 FOR POSTITIVE AND NEGATLVE
6 VDC +0.24 VDC.

IS CORRECT POTENTIAL PRESENT?

AT U8B PIN 7 WITH U8 PIX 3
IS THE PHASE IDENTYCAL?

YEs | o
IS PILOT PRESENT AT U3 DEFECTIVE REGULATOR CIRCULT
PIN 77 IN STEREO ANALOG MODULE.
TES [ NO
COMPARE THE PILOT PHASF [DEFECTIVE U8 CIRCUITRY.]

YES

[ o

IS THE PILOT PRESENT A
Q2 COLLECTOR?

YES I N0

| AbJusT R19 FOR MInIMUM OFFSET.]

CHECK U9 PINS 13 AND 2 FOR
PULSES PROPORTIONAL IN WIDTH
TO THE PHASE ERROR. ARE THE
PULSES PRESENT?

YES | NO

|DEFECTIVE Q2 CIRCUITRY. |

1T81-44

DEFECTIVE PHASE CORRECTT” I |DEF‘ECTIVE U9 CIRCUITRY.I

(CR1, CR2, C20, Q1, Vv~
ASSOCTATED COMPONENT.

Pilot Out of Phase

Flgure 5-5,

22

WARNING: Disconnect primary power prior to servicing.
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DEFECTIVE

IN STEREQ ANALOC

Us PIN 1

IS8 THE

TERTIAL PRE

LEFER TO
THE HWODF SEL.

FOR A +6
JRRECT F

FIG

SENT?

YES J

CTIVE VS,

1

CHECK THE FOLLOWING POINTS. ALL
SIGNALS SHOULD BE FPHASED AS SHOWN

IVE OSCILLATOR
RY (V4. Y1).

IN FICURE 5-2.
Ul PIN 1; U2 PIN 1; Ul PIN I5;
U2 PIN I3; U3 PIN 15; U3 PIN 2
ARE THE SICNALS CORRECT?

s § so
P il

CHECK Uil PINS
ACTIVE OUTPULS.
SIGNALS

2, 3, 9, 10 FOR DEFECTIVE FREQUENCY D(VIDER
ARE THE CORRECT CHAIN (UL, L2, U3).
PRESENT?

YBJ X0

i

CHECK FOR ACTIVE OUTPUTS AT
MCDULE PINS 43, 45, 47, 49.
ARE CORRECT SICHALS PRESENT?

YSSlNO

l

YSOLATE REFECTIVE WIRING FROM STEREO
P(GLY . MODULt TO THE STERZO ANALOC MODULE
PLNS 43, &5, &7, 4%

‘ DEYECTIVE Ull CIRCUIT l

DEFECTIVZ 01}

1701. &3




1781 003

LOCAL AND REMOTE MODE SELECTION INOPERATIVE (ANY MODE)

PLACE THE STEREO DIGITAL MODULE
ON THE EXTENDER BOARD. CHECK PINS
35 AND 37 FOR POSITIVE AND
NEGATIVE 6 VDC +0.24 VDC.

IS CORRECT POTENTIAL PRESENT?

YES

NO

DETERMINE WHICH MODE IS NQT
OPERATIVE AND MONITOR THE
RESPECTIVE MODE SIGNAL CUTPUT
FROM THE MODULE (PINS 5, 7, 9,
OR 11.

DEPRESS THE SWITCH FOR THE
DEFECTIVE MODE. THE MODULE
MODE SIGNAL OUTPUT WILL
CHANGE TO A +6 VDC LEVEL

AND REMAIN HIGH. IS THE
CORRECT POTENTIAL PRESENT?

YES NO

l

DEFECTIVE REGULATOR CIRCUIT
IN STEREQ ANALOG MODULE.

MONITOR THE BASE OF EACH LED DRIVER
TRANSISTOR (Q3, Q4, Q5, AND Q6) AND
DEPRESS THE SWITCH FOR THE DEFECTIVE
MODE. THE BASE WILL CHANGE TO A
POSITIVE VOLTAGE AND REMAIN HICH.
USE THIS INFORMATION TO ISOLATE

DEFECTIVE MODULE WIRING.

MONITOR THE INPUT TO THE DEFECTIVE GATE
AND DEPRESS THE RESPECTIVE MODE SWITCH.
THE LEVEL WILL CHANGE FROM +6 VDC TO O

VDC WHEN THE MODE SWITCH IS DEPRESSED.

IS THE CORRECT POTENTIAL PRESENT?

YES

NO

DEFECTIVE GATE IN U5, U6, OR UlQ
AS APPLICABLE.

[cm-:cx THE MODE SWITCHES
. AND POWER SUPPLY
| comNECTTON.

i781- 46

Local and Remote Mode Selection Inoperative (any mode)

Flgure 5-7.

24

WARNING: ODisconnect primary power prior to servicing.
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SECTION VI
PARTS LIST

6-1. GENERAL.

6-2. Refer to table 6-1 for replaceable parts which are required

for proper maintenance of the MS-15R STEREQ DIGITAL module.
are indexed by component reference designator.

WARNING: Disconnect primary power prior to servicing.

Table entries

25



Table 6-1.

STEREO DIGITAL Module Front Panel - 994 7590 002

REF. SYMBOL

HARRIS PART NO.

DESCRIPTION

ary.

992 4901 001

STEREQO DIGITAL Module Circuit Board
(Refer to figure 6-2).

26

WARNING:; Disconnaect primary power prlor to servicing,
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Table 6-2. STEREO DIGITAL Module Circuit Board - 992 4901 001

1781 003

REF. SYMBOL HARRIS PART NO. DESCRIPTION Qty.
Cl 518 0054 000 Capacitor, 15-60 pF, Variable 1
c2 500 0803 N0OO Capacitor, 5 pF, 500V, Mica 1
c3 500 0759 000 Capacitor, 100 pF, 500V, Mica 1
C4 thru C7 516 0375 000 Capacitor, 0.01 uF, 50V 4
C8 thru Cl1l 516 0063 000 Capacitor, 0.002 uF, 1kV 4
C12 500 0833 000 Capacitor, 390 pF, 500V, Mica 1
C13 S00 0804 000 Capacitor, 10 pF, 500V, Mica 1
C14,C15 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
Cl6 516 0375 000 Capacitor, 0.01 uF, 50V 1
Cl17 500 N842 000 Capacitor, 820 pF, 300V, Mica 1
Cc18,C19 508 0414 000 Capacitor, 0.01 uF, 50V, 5% 2
€20 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 1
C21,C22 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 2
C23 thru C28 516 0375 000 Capacitor, 0.0l uF, 50V 6
€29 526 0340 000 Capacitor, 1 uF, 35V, 10% 1
C30 thru C36 516 0375 000 Capacitor, 0.01 uF, 50V 7
C37,C38 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
C40,C41 S16 0375 000 Capacitor, 0.01 uF, 50V 2
CR1,CR2 384 0205 000 Diode, Silicon, 1N914 2
CR3,CR4 384 0662 000 LED, Red 2
CRS 384 0664 000 LED, Yellow 1
CR6 384 0661 000 LED, Green L
CR7? 384 0205 000 Diode, Silicon, 1NG1l4 1

WARNING: Disconnect primary power prior to servicing.




Table 6-2.

STEREO DIGITAL Module Circuilt Board - 992 4901 001 (Continued)

REF. SYMBOL HARRIS PART NO. BESCRIPTIGN aTy.
CR8 thru CRI1 384 0431 000 Diode, 1N4001 4
CR12 384 0205 000 Diode, Silicon, 1NS14 1
J1,J2 610 0679 000 Plug, Shorting 2
Ll 492 0363 000 Inductor, Variable 1
Q1 380 0319 000 Transistor, MPS Al4 1
Q2 380 0190 000 Transistor, 2N3906 1
Q3 thru Q7 380 0319 000 Transistor, MPS Al4 5
R1 540 0153 000 Resistor, 22 Megohm, 1/2W, 5% 1
R2 540 1165 000 Resistor, 3300 ohm, 1/2W, 5% 1
R3 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1
R4 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 1
RS thru RS 540 1153 000 Resistor, 8200 ohm, 1/2W, 5% 4
R9 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R10 540 1162 000 Resigtor, 1 Megohm, 1/2W, 5% 1
R11 540 1102 000 Resigtor, 100 ohm, 1/2W, 5% 1
R12 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1
R13 540 1129 000 Resistor, 1500 ohm, 1/2W, 5% 1
RLl4 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1
R15 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
R16 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1
R17 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1
R18 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
R19 550 0813 000 Potentiometer, 5k ohm 1

28

WARNING: Disconnect primary power prior to servicing.
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Table 6-2. STEREO DIGITAL Module Circuit Board — 992 4901 001 (Continued)
REF. SYMBOL HARRYIS PART NO. BESCRIPTION ary.
R2D 540 1122 000 Resistor, 47k ohm, 1/2W, 5% 1
R21 thru R29 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 9
R30 540 1116 000 Resistor, 1000 ohm, 1/2W, 5% L
R31 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 1
R32 thru R36 540 1159 000 Resistor, 100k ohm, 1/2W, 5% S
R37 540 1212 000 Resistor, 220k ohm, 1/2W, 5% 1
R38 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1
R39,R40 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 2
R41 thru R44 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 4
R45 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1
R46 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 1
R4 7 540 1116 000 Resistor, 1000 ohm, 1/2W, 5% 1
S1 thru S4 604 0866 000 Switch, Pushbutton 4
Ul 382 0466 NOO Integrated Circuit, Digital 1
U2 382 0397 Q00 Integrated Circuit 1
U3 382 0466 000 Integrated Circuit, Digital 1
U4 382 0287 000 Integrated Circuit 1
Us 382 0288 000 Integrated Circuit 1
U6 382 0396 000 Integrated Circuit 1
u7 382 0472 000 Integrated Circuit 1
UB 382 0452 000 Integrated Circuit, Comparator 1
us 382 0397 000 Integrated Circuit 1
Uulo 382 0396 000 Integrated Circutit 1
29

WARNING: Disconnect primary power prior to servicing.



Table 6-2. STEREO DIGITAL Module Circuit Board - 992 4901 001 (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.
Ul1 382 0548 000 Integrated Circuit, CD4042CN 1
Ul2 382 0510 000 Integrated Circuit, ILQ-74 1
U13 382 0474 000 Integrated Circuit 1
VTR5 570 0032 000 Light Dependent Resistor 1
XUl 404 0675 000 Socket, IC, 16 Contact 1
Xu2 404 0674 000 Socket, IC, 14 Contact 1
Xu3 404 0675 GOO Socket, IC, 16 Contact 1
XU4 thru XU6 404 0674 000 Socket, 1IC, 14 Contact 3
XU7,%xu8 404 0673 000 Socket, IC, 8 Contact 2
XU9,XUl0 404 0674 000 Socket, IC, 14 Contact 2
XU11,XU12 4C4 0675 000 Socket, IC, 16 Contact 2
XUl3 404 0674 0OCO Socket, IC, 14 Coniact 1
XYl 404 0267 000 Socket, Crystal 1
Yl 444 2534 000 Crystal, 456.00 kHz 1
612 0901 000 Jack, Printed Circuit Mount 14
843 1597 0OC- Printed Beard 1

30
WARNING: Disconnect primary power prior to servicing.
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SECTION I
GENERAL DESCRIPTION

1-1. EQUIPMENT PURPOSE.

1-2. The STEREQ OVSC module provides a special filtering process

which operatas independently of limiters to limit the overshoot on M stereo-—
phonic transmiggion to two percent maximum on any input program material proc-
essed by any limiter. Typlcally, a two to six dB increase in loudness can be
achieved due to elimination of overshoot with no other audible effect, which
allows high sipnal levels to be maintained without degrading signal quality.
Low—-pass filters prevent audio interference with the 19 kHz pilot signal and
eliminate interference between the L+R and L-R signals. The filters are trans-
parent to audio within + 0.5 dB of the passband of 30 Hz to 15 kHz and provide
60 dB of attenuation at 19 kHz and above. Indicators on the module front panel
aid In level setup and provide overshoot limiting indications during operation.

1-3. TECHNICAL CHARACTERISTICS.

14, Table 1-1 lists operating characteristics and parameters of the
MS5-15R STEREQ OVSC module.

SECTION II

INSTALLATION
2-1. GENERAL,
2-2. Refer to 888 1781 001, MS-15R stereo generator, Section II,
Installation.

SECTION I1II

CONTROLS AND INDICATORS

3-1. CENERAL.
3-2. Figure 3~1 shows the location of each control or indicator zs-

soclated with the MS5~15R STEREQ OVS5C module and table 3-1 lists the controls
and indicators with a description of sach {tem listed. Control setup adjust-—
ments are listed in table 3-2,

WARNING: Oisconnect primary power prior to servicing.



Table 1-1. Technical Characteristics

FUNCTION

CHARACTERISTIC

INPUTS

POWER:

SIGNAL:

LEFT AND RIGHT CHANNEL AUDIO

OUTPUTS

OVERSHOOT COMPENSATION (METERING)

LEFT AND RIGHT CHANNEL OVERSHOOT
COMPENSATED AUDIC

+20 Vdc @ 0.100 amperes.
-20 Vdc @ 0,120 amperes.

Pre-emphagized 1.41 Volts Peak for 100%
modulation.

5.36 Volts Peak indicates 100% over—
shoot.

DIR low-pass filtered 0.707 Volts Peak
for 100% modulation.

WARNING: Disconnect primary power prior to servicing.
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Table 3-1.

STEREO OVSC Module Controls and Indicators

REF. CONTROL/INDICATOR FUNCTION
1 -15V Indicator (CR25) | I1luminates to indicate the STEREO OVSC
module -15 volt regulator is operational.
2 +15V Indicator (CR26) | Illuminates to indicate the STEREO OVSC
module +15 volt regulator is operational.
3 R ADJ OUT Control Adjusts the right channel output thresh-
(R33) old to the STEREO OVSC module.
4 R ADJ IN Control Adjusts the right channel imput thresh-
(R10) old to the STEREO OVSC module.
S RIGHT Indicator Indicates operation of the right channel
(CR28) overshoot control circuitry when il-
luminated.
6 IN/OUT Switch (S1) IN position: Enables operation of the
DTR filter.
OUT positien: Enables the conventional
low-pass filter.
¥ LEFT Indicator (CR27) | Indicates operation of the left channel
overshoot control circuitry when 1i1-
luminated.
8 L ADJ IN Control (R64)| Adjusts the left channel input threshold
to the STEREO OVSC module.
9 L ADJ OUT Control Adjusts the left channel output threshold
(R87) from the STEREO OVSC module.
10 Left Channel Pre- Adjusts DC voltage offset of left channel
amplifier Offset preamplifier.
Adjust (R94)
11 Right Channel Pre-

amplifier Offset
Adjust (R93)

Adjusts DC voltage offset of right chan-
nel preamplifier.




Table 3=-2. Control Adjustments

CONTROL

ADJUSTMENT

L ADJ
(R87)

L ADJ
(R64)

R ADJ
(R33)

R ADJ
(R10)

CUT Control

IN Control

CUT Control

IN Control

\

Adjustment of the DTR filrer consists of setting
internal compensation thresholds te a level corres-
ponding to 100% total modulation as follows:

1. Ser the STEREQ OVSC module IN/OUT switeh to IN,

2. Adjust all four STEREQ OVSC module front panel
controls to the maximum clockwise pogition. These
controls are four turn potentiometers without stops at
the end of thelr range.

3. Depress the STEREQC DIGITAL module STEREC switch.
The STEREO indicator will 1illuminate.

4. Disable the 5CA input,

5. Discomnect the left and right inputs from the
LEFT (-) and (+) and RICGRT (-) and (+) connections on
the rear of the stereo generator (TBl terminals 7 and
9, 10 and 12,

6. Apply a 400 Hz sinuscidal signal at +10 dBm into
the left channel only at TBl terminals 7 and 9.

7. Operate the QUTPUT module meter switch to B-BAND.

8. Adjust the sinusoidal signal level until the
meter Indicates 97% total modulation.

9, Operate the OUTPUT module meter switch to L. The
meter will indfcate 100%. The apparent 3% discrepancy
is due to the norwal phase relationshipe between the
pllot and the 38 kHz DSB signal.

10. Adjust the STEREO OVSC module L ADJ OUT control
counterclockwilise until the LEFT indicator illuminates.
Adjust the control clockwise until the indicator just
goes out,

11. Adjust the STEREC QVSC module L ADJ IN control
counterclockwigse until the LEFT indicator illuminates.
Adjust the contrel clockwise until the indicator just
goes our.

12. Disconnect the 400 Hz sinusoidal asignal from the
left channel.

WARNING: ODlsconnect primary power prior to servicing.




Table 3-2. Control Adjustments (Continued)

CONTROL

ADJUSTMENT

Left Channel Pre-
amplifier Offset
Adjust (RI4)

Right Channel Pre-
amplifier Offset
Adjust (R93)

13. Apply the 400 Hz sinusoidal signal at +10 dBm into
the right channel only at TBl, terminals 10 and 12.

14. Operate the OUTPUT module meter switch to B-BAND,.

15. Adjust the sinusoidal signal until the meter in-
dicates 97% total modulation.

16. Operate the OUTPUT module meter switchi to R. The
meter will indicate 100%. The apparent 3% discrepancy
is due to the normal phase relationghips between the
pillot and the 38 kHz DSB signal.

17. Adjust the STEREO OVSC module R ADJ OUT control

counterclockwise until the RIGHT indicator illuminates.

Adjust the control clockwise until the indicator just
goes out,

18, Adjust the STEREO OVSC module R ADJ IN control
counterclockwise until the RIGHT indicator illumin-
ateg. Adjust the control clockwise until the indi-
cator just goes out.

19, Disconnect the 400 Hz sinusoidal signal from the
right channel input and reconnect the audio inputs to
the left and right channels.

1. Remove the module from the stereo generator and
remove the side cover.

2., Mount the module in the stereo generator using the
extender board provided with the stereo generator.

3. Connect a DC millivoltmeter to pin 6 of Ul2 in the
left channel or Ul in the right channel.

4, Adjust R94 1n the left channel or R93 iIn the right
channel to obtain a DC indication of 0 Vdc + 0.01 Vde.

S. Disconnect the millivoltmeter from the module,
remove the extender board, replace the module side
cover, and replace the module 1n the stereo generator.

WARNING: Disconnect primary power prior to servicing.
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SECTION IV

PRINCIPLES OF CPERATION

4-1, CIRCULT DESCRIPTION.
4-2, GENERAL INFORMATION.
4-3, The STEREQ OVSC (overshoot compensator) module provides 15 kHz

low-pass filtering of the left and right channel audio signals prior to mod-
vlation of the carrier to prevent interference with the 19 kHz pilet and to
eliminate Interference between the L+R and 1-R signals. Low-pass filtering
allows high dynamic separation and eliminates the raspy noilses characterisrice
of harmonic interference between L+R and L-R.

b4b, Overghoot 18 usually caused by the effect of low-pass filtering
the sudio to remove signals above 15 kHz. A conventional low-pass filter
changes two independent characteristics of the input gignal. In addition to
changing the amplitude response versus frequency, the filter also changes the
phase relationships among different frequencies within the filter passband.

4-5, Although the pre—emphasized output of most FM limlters ils ac~
curately amplitude~limited, this is not necessarily true after the limlter
output has been low-pass filtered. The filter output may ring and overshoot
above 100% modulation even though the input is constrained to 100%. The over-
shoot 1s due to (1) elimination of harmonics which serve to reduce peak ampli-
tude, and (2) non-uniform time delay (nonlinear phase) which rearranges signal
components in time such that new peaks result. The MS-15R Dynamic Transient
Response (DTR) filter low-pass filters the limiter cutput with no more than
two percent overshoot, allowing high modulation levels to be maintalned with
no logs of audio quality.

4-6, MODULE SET UP.

4-7. The audio signal input to the stereo genevator should be processed
by an FM type peak limiter, that is, a limiter with pre-emphasis protection,
Use of an AM limiter or no limiter at all after pre-emphasis will result in the
lnput signals exceeding certain module internal cvershoot sensing thresholds,
If normal audio exceeds these thrasholds, the module will assume the signal to
be overshoot and limliting and distortion will result. If the audis input is
correctly limited, only overshoots will exceed the internal thresholds producing
limiting which will not result in distortlon. Refer to "A New Filtering Proec-
ess for Optimal Overshoot Control" in Appendix A.

{ rov-
4-8, Because the DIR filter)presupposes that the input audio signal
has been properly amplitude limited!to exactly 100% wmodulation, 1t is impor-
tant to ensure that audlo levels the limlter to the exciter are exact.

This 1s considerably more important with the M5-15R than with conventional
stereo genevator. ILf the limiter ourput is applied to the stereo generator at
80% wmodularion, the DIR filter will elimimate overshoots above 1007 bot will
allow overshoots to extend from 807 to 100% modulation. In this case the mod-
ulation meter will ghow that 100% modulation is being maintained when in facr
it is only overshoots that are reaching 100Y% program material peaks remalning
at 80% modulation.

WARNING: Disconnect primary power prior to servicing.



On the other hand, if the limiter is driving the stereo generator st a

level corresponding to 120% modulation, the DTR filrver thresholds will assume
that normal program peaks are overshoots, and severe distortion will result.,
For optimum loudness with no degradation of audic gqualiry, the output from the
limiter to the exciter audic inputs should be maintained at exactly 100%.

4-9, When the DTR filter is in use, special care must be observed so
that the exciter audio inputs are not even slightly overdriven., This may be
checked by operating the QUTPUT wmodule meter switch to L or R and noting the
level indicated by the meter. The output of the FM limiter should be adjust¢-
ed to the 100%7 level on the meter.

4-10. Due to the unconventional DTR technique, 1f it 1s desired to in-
crease medulation, the output level of the FM limiter should not be increased,.
The STEREQC OVSC module will assume the Iincrease is overshcot and limit the
signel accordingly. This will result in distortion but no increase in modula-
tion. To dncrease modulation, the STEREQC ANALOG module COMP LEVEL control
ghould be adjusted.

4-11, Normally the STERED OVSC module and the STERE(C ANALOG module will
be used together in which case the STEREQ ANALOG module low-pass filters are
used in the DTR f{ltering procesas. The STEREQ OVSC module IN/OUT switch is
provided to bypasms the overshoot control circuits and provide conventional
low-pasg filtering 1f desgired.

4-12. Some FM limiters contain low-pass filters and/or notch filters at
thelr outputs. When such & limiter is used with the MS-15R stereo generator

there 13 not only a duplication of circuityry, but the filters in the limiter will

overshoot, making the limiter less effective. For maximum modulation without
filter overshoot, the internal low-pass filters of thege FM limiters should be
disabled. In most cases thisg will be a simple reversible operation.

4-13. The DTR £1ilter must be disabled to measure crosstalk as the gain
and phase of the filter is not exactly the same between channels. The dif-
ference in gain and phase will affect crosstalk, but not separation. Rea-
sonable crosstalk measurements will be obtained using the DTR filter. How-
ever, atated performance will be guaranteed only in the conventional filirer
mode with the IN/OUT switch set to OUT.

4=14. Since some FM limiters have finite attack times and/or non-
uniform limiting characteristics, it is preferable to set up limiter levels
with actual programming rather than with test tones. Steady-stare test tones
do not take into account attack times. Nor do they check limiting level at
any morve than one frequency at a time. Therefore, 1t 1is advisable to select
musical programming with a wide spectral discriburion as a test signal. With
programming applied to the limiters at a level sufficlently high such that
they are in limiting, simply adjust the left and right audlo output levels of
the limiters such that the L and R meter switch positions on the OUTPUT module
indicate 1007 modulation on peaks.

WARNING: Disconnect primary power prior to servicing.
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4-15. SIMPLIFIED DESCRIPTION.

4-16. The DIR filter coumprises two low-pass filters, an all-pass filter,
an Iinput threshold clipper, and an output level clipper. A block diagram is
provided in figure 4~1.

4-17. The first f£ilter has a cutoff frequency of 15 kHz. The second
filrer hag a cutoff frequency of 17.5 kHz and i{s preceeded by an all-pass
filter which linearizes the gsignal phase from DC to the cutoff frequency of
the first filter (15 kHz). The combination of the all-pass filter and the
second low-pass filter presents a uniform time delay of approximately 100
microseconds between DC and 15 kHz., Since the passband of the first filter

is contained within the linear phsse passband of the second filter, the second
filter changes nelther the phase nor amplitude relationships of the first out-
put but adds only time delay.

4-18. If the firsc low-pass filter overshoots, the gsecond low-pass
filter will overshoot 100 microseconds later. The Iinverse is also true: if
the filrst filter does not overshoot, the second filter will not overshoot.

The overshoot is controlled by the threshold clipper which passes only peaks
which excead 100% modulation {(overshoots), The operation of a threshold clip~
per 1s the inverse of a conventional clipper. As a conventional clipper pre-
vents the signal amplitude from exceading a certaln level, a threshold clipper
will not pass a signal unless the gignal amplitude exceeds a certain level.
Then, only the portion of the signal which exceeds the threshold will be ocut-
put and therefore may be used to separate overshoots from the signal level.

In the MS8~15, overshoots from the threshold c¢lipper are algebraically sub-
tracted from the 15 kHz £ilter output in 2 sum amplifier to effectively cancel
overshoots applied to the all-pass filter.

419, The output of the all-pass filter loopz out of the STEREO OVSC
module through the STEREC ANALOG module 17.5 kHz low-pass filters and back to
the STEREC OVSC module. Due to several approximations in the filtering proc-
ess, the gsecond filter will occasionally overshoot a few percent, however
¢lipping the remaining overshoots will produce negligible harmonic components
The filtered audio 1s routed through the output clipper which passes levels
corresponding to modulation levels of less than 100% only. The flltered over—
shoot compensated audlo is then ocutput to the STEREC ANALOG module.

4-20. Comparators across the clipping dlodes sense whenever overshoot
correction occurs. The comparator outputs are wire-OR'ed and drive a one shot
timer which illuminates the LEFT or RIGHT LEDs to provide a visual indication
of overshoot correction.

421, DETATILED DESCRIPTION.
4272, As the operation of the lefr and right channels is ddentcical,
only the left channel will be referenced in the detalled description. Refer

to the detailed block diagram (figure 4-2) and the schematic diagram (figure
5-3) for the following discussion.

WARNING: Disconnect primary power pricr to servicing.



4-213, INPUT CIRCUIT. Audio is input from the STERED ANALOG module
through contacts of the STEREC OVSC module IN/OUT switch (S1). The switch
bypasses the overshoot control circultry and provides conventional low-pass
filtering 1f desired. The audio is fed through a 15 kHz low-pass filter {(FL~
1B) and drives audio preamplifier (Ul2). Control R94 provides a preamplifier
BC offset adjustment.

h=24, THRESHOLD CLIPPER., The ocutput of presmplifier Ul2 is applied to
a threshold clipper containing an active programmable zener dicde (U2). The
L ADJ IN control (R64) adjusts the zener wvoltage to the peak voltage level
corresponding to 100%Z modulation minus the voltage drops across temperature
compengating disdes CR21 and CR22 so that the threshold clipper will pass
only overshoots. The overshocts are cutput from the junction of diodes CR23
and CR24 to the AC meter circuits and the inverting input of sum amplifier
Ul4., Audio from the low-pass filter (¥FL-1B) 1is summed with the audio over—
shoots from the threshold clipper at the input to amplifier Ul4. Because Ul2
inverts the slgnal, the overshoots are also inverted and are therefore sub-—
tracted from the filter ocutput by summing amplifier Ulé4.

4-25, ALL~PASS/LOW-PASS FILTERS. Audio from summer Ul4 is applied to
all-pass filter Ul5. The all-pass filter (phase equalizer) is flat in fre-
quency responge but produces a phase shift dependent upon frequency. The
signal 1s looped out of the STERED OVSC module, through 17.5 kHz low-pass
filter FL-2A Iin the STERED ANALOG module, and back to the STEREO OVSC module.
The overall response of the all-pass and low-pass filter characteristics com-
bine to yeilld a linear phase low-pass characteristic.

4-26. CLIPPER. The output of the 17,5 kHz filter drives amplifier Ul$
and a threshold c¢lipper which contains an active programmable zener diode
(U17). The L ADJ OUT contrel {(R87) adjusts the zener voltage to the peak
voltage level corresponding te 100% modulation winus the voltage drop across
temperature compensating diodes CR15 and CR16. Because the threshold clipper
is in the feed back path of Ulé, all overshoots exceeding 100% wmodulation will
be clipped. The clipper output level 1is established by resistor R31 c¢apacitor
C24, and a terminating resistance in the STEREO ANALOG wodule input circulc.

4-27. INDICATORS. Overshoots from each threshold clipper network and

each output clipper network are applied to OR circuits which opevate the LEFT
and RIGHT light emitting diodes to provide a visuval indication of rhe amount

of filter overshoot which 1is being corrected by the module.

4-28. The LEFT and RIGHT light emltting diocdes indicate how often over-—
shoot control is occurring in each channel. Quad comparator Ul0 monitors the
voltage across clipping diodes CR23, CR24, CR13 and CRL4 in the left channel.
Whenever any of these diodes conduct, the assoclated comparator turns on and
allows dual rimer Ull to begin a short (11 millisecond) timing cycle which
1lluminates CR27 for a sufficiently long time to provide a visual indication
of overshoot control. Test points are provided at both outputs from the dual
timer to check the indicator drive.

4-29, POWER. Regulated positive 20 Vdc 1s input to the module on pins
31 and 32 and regulated negative 20 Vdc is input to the module on pins 41 and

19

WARNING: Disconnect primary power prior to servicing.
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42, The 20 Vdc inputs are re-regulated into +15 Vde sources by U7 and U8 as
required to operate the module Internal cireuitry. Diodes CR29, CR30, CR31,
and CR32 provide reverse current protection for each regulator and subsequent
circuits. The +15V indicator (CR26) and the -15V indicator (CR25) monitor the
regulated outputs and pins 24 and 26 are connected as convenlent test points
to assist in checking the repulator output voltage.

SECTION V
MAINTENANCE
5-1. CORRECTIVE MAINTENANCE.
5-2. The MS-15R stereo generator module maintenance philosophy consists

of problem isolation to a specific area or individual component and subsequent
I1splation and replacement of the defective component,

5-3. TROUBLESHOOTING.

5-4, In event of problems, the trouble area must first be ilsolated to

a speclfic area. Most troubleshooting consists of visual checka. The QUTPUT
module meter, fuse Fl, and the indicators on each module should be used to
determine in which area the malfunction exists. All module power supplies

are equipped with LEDs which indicate the module power supply status. A

single dark LED would indicate a problem assocfated with an 1individual module
monolithic voltage regulator. A consistent pattern of dark LEDs however, would
indicate a atereo generator d¢ distribution bus fault.

5-5. Once the trouble is 1solated to a specific area, refer to the
theory section of this manuval for circuit discussion to aid in problem resolu-
tion. Table 5-1 lists typical trouble symptoms pertaining to the individuval
module operation with references to fault isolation dlagrams listing probable
causes and corrective actions. A corrective actlon given for a trouble symp-
tom is not necessarlily the only answer to a problem. It only tends to lead

the repairman into the area that may be causing the trouble. An extender
board (Harris PN 992 5246 (001) is provided with the stereo generator to assist in
troubleghooting. In event parts are required, refer to Section VI, Parrs List.
The following information is contained in this sectlon as an aid to mainte-
nance:

REFERENCE TITLE NUMBER
Figure 5-1 STEREQ OVSC Module Parts Layour  =——=—-
Table 5-2 STEREO OVSC Module Parts Index = =—=—=—=
Figure 5-2 STEREO OVSC Module Waveforms = e~-—--
Figure 5-3 STEREO 0VSC Module Schematlc 852 8395 001

15

WARNING: Dlsconnect primary power prior o servicing.



Table 5-1. STEREO OVSC Module Fault Isolation Index
SYMPTOM DEZECT/REFERENCE
OVERSHOOTS. Flgure 5-4.
DISTORTION Figure 5-5.
NOISE. Figure 5-6.
UNABLE TO SET COMPEN- | Figure 5-7
SATION THRESHOLD.
EXCESSIVE HARMONIC Figure 5-8.
CONTENT.
LEFT OR RIGHT INDI- Figure 5-9.
CATORS INOPERATIVE.
NO OUTPUT. Figure 5-10.
16

WARNING: Disconnect primary power prior to servicing.
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Figure 5-1.

WARNING:

992.400) <3
OVERSHOOT COMPENIATD

000-9920-¥8% N/d SIHHVH
YL HOLYSNIAWOD TvNa

STEREO OVSC Module Parts Layout

Disconnect primary power prior to servicing.

1781-25
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Table 5-2. STEREO 0OVSC Module Parts Index
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBQOL LOCATION

Cl C3 C29 A3 C57 Al CR21 Al
Cc2 C3 Cc30 A3 C58 Al CR22 Al
C3 C3 C31 Cl C59 Al CR23 B2
Cé4 B3 C32 Cc3 C60 Bl CR24 B2
C5 A2 G33 D2 C61 B2 CR25 A3
C6 A2 C34 D2 C62 B2 CR26 A3
c7 C3 C35 D2 CR27 A2
C8 C3 C36 D2 CR28 A2
C9 C3 C37 Cl CR1 B2 CR29 A3
C10 D3 Cc38 Bl CR2 B2 CR30 D3
Cl1 D3 Cc39 Bl CR3 A2 CR31 A3
Cl2 D3 C40 Cl CR4 A2 CR32 D3
Cl3 D3 C4l A2 CR5 B3
Cl4 D3 C42 Al CR6 B3
Cl5 B2 C43 Cl CR7 A3 FL1 A2
Clé6 B3 C44 Cl CR8 A3
Cl7 B3 C4S Cl CR9 A3
C18 B3 C4b6 D1 CR10 A3
Cl9 B3 ca47 D1 CR11 A3 L1 Cc3
C20 B3 C48 D1 CR12 A3 L2 D1l
cz1 B3 C49 D1 CR13 Al
c22 B2 C50 Dl CR14 Al
c23 B2 Ccs51 Bl CR15 Al R1 A2
C24 B2 C52 B2 CR16 Al R2 B3
C25 A3 CS3 Bl CR17 Al R3 B3
C26 A3 C54 Bl CR18 Al R4 B3
c27 A3 C55 Bl CR1S B2 RS c3
Cc28 A3 CS56 Bl CR20 B2 R6 C3

700 T8LT
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Table 5-2. STEREQ OVSC Module Parts Index (Continued)

SYMEOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION
R7 B3 R35 A3 R63 A2 R91 Cc2
R8 A2 R36 A3 R64G Al R92 Cl
R9 A3 R37 C3 R6S Al R9 3 Cc3
R1O A2 R38 c2 R66 Al R94 B1
R11 A2 R39 C2 R67 Cc2
R12 A2 R40 C2 R68 Cc2
R13 Cc? R41 D2 R69 C2 S1 A2
R14 c2 R42 C2 R70 Cl
R1S C3 R43 D2 R71 Cl
R16 C3 R& 4 Cc2 R72 Cl Ul C3
R17 G3 R4S D2 R73 Cl U2 A2
R18 Cc3 R46 D2 R74 Cl U3 C3
R19 C3 R47 D1 R75 D1 U4 D3
R20 D3 R48 C2 R76 D1 us B3
R21 D3 R49 D2 R77 Dl U6 A3
R22 D3 R50 D2 R78 D1 u7 A3
R23 D3 RS51 A3 R79 Al (4):) A3
R24 D3 RS2 A3 R80 Bl U9 C2
R25 B3 RS3 A3 R81 Al ulo C2
R26 B3 RS4 A3 R82 Bl Ull D2
R27 B3 R5S A2 R83 Bl vl2 Cl
R28 A3 RS6E Bl R84 Al Ul3 Al
R29 B3 RS7 Cl R85 Al Ul4 Cl
R30 A3 RS8 Cl R86 Al U15 D1
R31 B2 R59 Bl R87 Al Ul6 Bl
R32 A3 R60 Bl R88 Al Ul7 Al
R33 A3 R61 Bl R8&9 Al
R34 A3 R62 Al RI0 B2




1781-47

Figure 5-2. STEREO OVSC Module Waveforms

20

WARNING: Disconnect primary power prior to servicing.
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QUERSHOOTS

T THh GVERSHOOT INDICATION LS NOT CAUSED
5 T0 MEASURE OVERSHOC HMANY
i WAL

[ IN TILT ON LOW
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lll)TLA I0H
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ENSURE THE STLREO ANALOG »
CORRECTLY ADJUSTED
TIE L ANl & ADJ IX ,.A

£YEL CONTROL 1§
2 MID ADIUST
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-
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2
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|

400 HZ SYNEWAVE TO T)
L ALDIN IRPLT,
P PIN 14

GENERATOR
AM OSCILLO

TROT, COUNT
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0OF THE

SLNEWAVE W'PEAR LWVERTED?

KO YES

VES X0

DEFECTIVY LEFT CHANNEL DEFECTIV: RIGHT CHANNEL
THRLSKOL( CLIPPER HOLD CLIPPER.

AUSUST THE R AD) IN CONTROL CLOCKWI
SETTING. ALJUST THE R ADJ OUT CC
UNTIL THE RIGHT INUVICATOR Ii
AND NEGATIVE PEAKS OF THE SI

£ TO THE ORIGINAL
R TLLUMINATES.
L PEAKS LlF THE SINEWAVE APPE

hik 4[ YES Yrp$ l _NQ
| I [
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ITS ORIGINAL § '['1'1 ( 1O THE STEREG
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€1ve RIGHT CHAKNEL CLIPPER. l

(2 JERY

Figure 5-4, Overshoots

23

WARNING: Disconnect primary power prior to servicing.
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ACROSS

1S THE VOLTAGE
ReG -0.18 vDC?

[oees

CTIVE REGULATOR cmcun.1

R3% +0.18 vDC?

YES I 50
1S THE VOLTAGE ACROSS CORRECT REFERENCE VOLTAGE ON
R40 AND READJUST THE R AND L

ADJ IN

i

vwe | an
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DOES DISTORTLON CEASE?

N0 YES

| CHANNEL
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ES DISTORTION
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UNTIL T

L ADJ OUT CONTROL
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I THE R ADJ TN
GINAL SETTING.

DOLS DISTORTIOK CEASE?

CONTROL COUNTERCLOCEWI
ADJUST THE R ADJ OUT CONTROL
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THRESHOLD CLIPPER.

YES

|

NO I YES

DEFECTIVE LEFT CHRANNEL
CLIPPER

7 ADJ OUT CONTROL COUNTER-
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ui 78)- 49
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Figure 5-5.
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Disconnect primary power prior to servicing.
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1761-31

Unable to Set Compensation Threshold

Disconnect primary power prior to servicing.
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EXCESSIVE HAIMUNIC CONTENT

HE STERZE0 ANALOC MODULE COMP LEVEL
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1781-62
Figure 5-8., Excessive Hz:monic Conten ™
27

WARNING: Disconnect primary power prior to servicing.
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Disconnect primary power prior to servicing.

WARNING:
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NO OUTPUT
—————

PLACE THE STEREQO OVSC MODULE ON
THE EXTENDER BOARD. CHECK PINS
24 AND 26 FOR POSITIVE AND NEGA-
TIVE 15 VDC +0.6 VDC. IS COR~-
RECT POTENTIAL PRESENT?

YES NO

INDICATE ACTIVITY?

ENSURE PROGRAMMING IS APPLIED AND THE
IN/OUT SWITCH IS SET TO IN. DO THE
OVSC MODULE LEFT AND RIGHT INDICATORS

DEFECTIVE REGULATOR CIRCUIT

NO

YES

DOES ACTIVITY EXIST AT
Ul2 PIN 6 (L) OR Ul PIN
6 (R)?

YES NO

DEFECTIVE THRESHOLD DEFECTIVE Ul2
CLIPPER CIRCUITRY. (L) OR Ul (R).

H

1

DOES ACTIVITY EXIST AT
MODULE PIN 8 (L) OR
MODULE PIN 14 (R)?

YES XU
DEFECTIVE U3 DEFECTIVE Ul6 (L) OR LEFT CHAN-
CIRCUITRY. NEL CLIPPER OR DEFECTIVE Ul (R)
OR RIGHT CHANNEL CLIPPER.

IT81-84



6-1.

6-2.

GENERAL.

Refer to table 6-1 for replaceable parts which are required

SECTION VI

PARTS LIST

for proper maintenance of the MS-15R STEREO OVSC module. Table entries
are indexed by component reference designator.

30

WARNING:

Disconnect primary power prlor to servicing.
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Table 6-1. STEREO OVSC Modu_e Front Pane. - 994 799. 002

REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.
——————— 992 4903 Q0. STEREO OVSC Module Circuit Board 1
(Refer to table 6-2)
31

WARNING: Disconnect primary power prior to servicing.



Table 6~2., STEREO OVSC Module Circuit Board - 992 4903 001
REF. SYMBOL HARR{S PART NO. DESCRIPTION ary.
Cl,C2 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
C3 S16 0453 000 Capacitor, 0.1 uF, 100V, 20% 1
Ch 500 0803 000 Capacitor, S pF, S00V 1
C5 526 0045 000 Capacitor, 330 uF, 6V, 10% 1
Cé6 526 0057 000 Capacitor, 100 uF, 20V, 20% 1
c7,C8 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
(04°) S00 0808 000 Capacitor, 22 pF, 500V, Mica 1
C10 500 0878 000 Capacitor, 1500 pF, 500V, 5% 1
Cl1 500 0910 000 Capacitor, 6200 pF, 300V 1
Cl2,C13 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
Cl4 500 0809 000 Capacitor, 22 pF, S00V, Mica 1
C15,C16 526 0045 000 Capacitor, 330 uF, 6V, 10% 2
Cl7,Cl18 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
C19 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 1
C20 500 0804 000 Capacitor, 10 pF, 500V, Mica 1
Cc21 500 0809 000 Capacitor, 22 pF, 500V, Mica 1
C22 526 0045 000 Capacitor, 330 uF, 6V, 10% 1
Cc23 526 0045 000 Capacitor, 330 uF, 6V, 10% 1
C24 500 0842 000 Capacitor, 820 pF, 300V 1
C25 526 0045 000 Capacitor, 330 uF, 6V, 10% 1
C26 526 0057 000 Capacitor, 100 uF, 20V, 20% 1
C27 thru C32 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 6
C33 516 0375 000 Capacitor, (.01 uF, 50V 1
32

WARNING: Disconnect primary power prior to servicing.
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Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 (Continued)

REF. SYMBOL HARRIS PART NO. [ DESCRIPTION QTy.
C34 508 0408 000 Capacitor, 0.1 uF, 50V, 5% 1
€35 516 0375 000 Capacitor, 0.01 uF, 50V 1
C36 508 0408 000 Capacitor, 0.1 uF, 50V, 5% 1
C37,C38 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
C39 500 0803 000 Capacitor, 5 pF, 500V, Mica 1
C40 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 1
c4l 526 0045 000 Capacitor, 330 uF, 6V, 10% 1
C42 526 0057 000 Capacitor, 100 uF, 20V, 20% 1
Ch3,C44 526 0049 000 Capacitor, 6.8 uF, 35V, 207 2
C45 500 080% 000 Capacitor, 22 pl', 500V, Mica 1
C46 500 0878 000 Capacitor, 1500 pF, 500V, 5% 1
C47 500 0910 000 Capacitor, 6200 pF, 300V 1
C48,C49 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
Cc50 500 0809 000 Capacitor, 22 pF, 500V, Mica 1
€51,C52 526 0045 000 Capacitor, 330 uF, 6V, 107 2
C53,CS¢4 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2
C55 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 1
C56 500 0804 000 Capacitor, 10 pF, 500V, Mica 1
CS57 500 0809 00O Capacitor, 22 pF, 500V, Mica 1
CS8 526 0045 000 Capacitor, 330 uF, 6V, 107 1
C59 526 0057 000 Capacitor, 100 uF, 20V, 20% 1
C60,C61 526 0045 000 Capacitor, 330 uF, 6V, 10% 2
62 500 0842 000 | Capacitor, 820 pF, 300V, Mica 1

WARNING:

Disconnect primary power prior to servicing.

33



Table 6-2.

STEREO OVSC Module Circuilt Board - 992 4903 001 (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION aTy.
CR1,CR2,CR3 384 0205 000 Diode, Silicon, 1N914 3
CR4 thru CRS 384 0321 000 Diode, Hot Carrier 6
CR10,CR11,CRI12 384 0205 000 Diode, Silicon, 1IN914 3
CR13,CR14,CR15 384 0321 000 Diode, Hot Carrier 3
CR16 thru CR21 384 0205 000 Diode, Silicon 1N914 6
CR22,CR23,CR24 384 0321 000 Diode, Hot Carrier 3
CR25,CR26 384 0661 000 LED, Green 2
CR27,CR28 384 0662 000 LED, Red 2
CR29 thru CR32 384 0284 000 Diode, 10D4/1N2070 4
FL1 484 0265 000 Filter, Dual Low-Pass 1
L1l,L2 492 0645 000 Inductor, 100 mH, 2% 2
R1 548 0678 000 Resistor, 4750 ohm, 1/4W, 1% 1
R2 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1
R3 540 1184 000 Resistor, 1/2W, 15k ohm, 5% 1
R4 S48 1424 000 Resistor, 95.3k ohm, 1/4W, 1% 1
R5,R6 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2
R7 548 1431 000 Resistor, 78.7k ohm, 1/4W 1
R8 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1
R9 540 1145 000 Resistor, 6800 ohm, 1/2W, 5% 1
R10 550 0914 000 Potentiometer, 10k ohm 1
R11 540 1189 000 Resigtor, 9100 ohm, 1/2W, 5% 1
R12 540 1182 000 Resistor, 2200 ohm, 1/2W, S% 1
R13 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
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Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION aty.
R14 540 1129 000 Resistor, 1500 ohm, 1/2W, 5% 1
R15 548 1186 000 Resistor, 27.4k ohm, 1/4W, 1% 1
R16 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1
R17 548 1431 000 Resistor, 78.7k ohm, 1/4W 1
R18 thru R21 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 4
R22 540 1105 000 Resistor, 5100 chm, 1/2W, 5% 1
R23,R24 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 2
R25,R26 540 1228 000 Registor, 12 ohm, 1/2W, 5% 2
R27 548 0279 000 Resistor, 2000 ohm, 1/4W 1
R28 548 1358 000 Resistor, 6650 ohm, 1/4W, 1% 1
R29 540 1145 000 Resistor, 6800 ohm, 1/2W, S% 1
R30 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1
R31 548 1430 000 Resistor, 23.2k ohm, 1/4W 1
R32 540 1147 000 Resigtor, 27k ohm, 1/2W, 5% 1
R33 550 0914 000 Potentiometer, 10k ohm 1
R34 540 1189 000 Resistor, 9100 ohm, 1/2W, 5% 1
R35,R36 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 2
R37,R38 540 1160 000 Resistor, 22k ohm, 1/2W, 5% 2
R39,R40 540 1188 000 Resistor, 270 ohm, 1/2W, 5% 2
R41,R42 540 1122 000 Resistor, 47k ohm, 1/2W, S% 2
R43 thru R46 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 4
R47,R48 540 1187 000 Resistor, 1300 ohm, 1/2W, 5% 2
R49,R50 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 2

35
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Table 6-2.

STEREO OVSC Module Circuit Board - 992 4903 001l (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION arty.
R51,R52 540 1323 000 Resistor, 3.3 ohm, 1/2W, 5% 2
R53,R54 540 1187 000 Resistor, 1300 ohm, 1/2W, S% 2
R55 548 0678 000 Resistor, 4750 ohm, 1/2W, 1% 1
RS56 548 1424 000 Resistor, 95.3k ohm, 1/W 1
RS7,RS8 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2
R5¢ 540 1184 000 Resistor, 15k ohm, 1/2W, 5% 1
R60 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1
R61 S48 1431 000 Resistor, 78.7k ohm, 1/4W 1
R62 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1
R63 540 1145 000 Resistor, 6800 ohm, 1/2W, 5% 1
R64 550 0914 000 Potentiometer, 10k ohm 1
R65 540 1189 000 Resistor, 9100 ohm, 1/2W, 5% 1
R66 540 1182 000 Resistor, 2200 ohm, 1/2W, 57 1
R67 540 1129 000 Resistor, 1500 ohm, 1/2W, 5% 1
R68 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
R69 548 1186 000 Resistor, 27.4k ohm, 1/4W, 1% 1
R70 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1
R71 548 1431 000 Resistor, 78.7k ohm, 1/4W 1
R72,R73 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2
R74 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1
R75,R76 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 2
R77,R78 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2
R79 540 1145 000 Resistor, 6800 ohm, 1/2W, 5% 1
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Table 6-2. STEREO OVSC Module Circuit Board — 992 4903 001 (Contilnued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.
R80 548 0279 000 Resistor, 2000 ohm, 1/4W 1
R81 548 1358 000 Resistor, 6650 ohm, 1/4W, 1% 1
R82,R83 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2
R84 5S40 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1
R85 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1
R86 540 1147 000 Resistor, 27k ohm, 1/2W, 5% 1
R87 550 0914 000 Potentiometer, 10k ohm 1
R88 540 1189 000 Resistor, 9100 ohm, 1/2W, S7% 1
R89 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1
R90 548 1430 000 Resistor, 23.2k ohm, 1/4W 1
R91,R92 S40 1144 000 Resistor, 200k ohm, 1/2W, 5% 2
R93,R94 550 0930 000 Potentiometer, 200k ohm, 1/2W 2
Sl 600 0S81 000 Switch, Rotary, 8PDT 1
Ul 382 0472 000 Integrated Circuit 1
U2 382 0520 000 Integrated Circuit, Regulator 1
u3,Uu4,u05 382 0472 000 Integrated Circuit 3
U6 382 0520 000 Integrated Circuit, Regulator 1
u7 382 0359 000 Integrated Circuit, MC78L5CP 1
033 382 0360 000 Integrated Circuit, MC7915CP 1
U9,uln 382 0521 000 Integrated Clrcuit 2
Ull 382 0381 000 Integrated Circuit, NE556A 1
ul2 382 0472 000 Integrated Clrcuit 1
Ul3 382 0520 000 Integrated Circuit, Regulator 1

37
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Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 (Continued)
REF. SYMBOL HARRIS PART NO. DESCRIPTION aTty.
Ul4,U15,016 382 0472 000 Integrated Circuit 3
ul7 382 0520 000 Integrated Circuit, Regulator 1
XUl thru XUS 404 0673 000 Socket, IC, 8 Contact 4
XU9,XU010,xv11 404 0674 000 Socket, IC, 14 Contact 3
XUl2 thru XUlé 404 0673 000 Socket, IC, 8 Contact 4
939 3564 001 Printed Board 1
38
WARNING: Disconnect primary power prior to servicing.
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SECTION T
GENERAL DESCRIPTION

1-1. EQUIPMENT PURPOSE.

1-2. The OUTPUT module provides metering functions of the sterec input
signals (L and R), the sum and difference signals (1+R and L-R), and total
modulation (B-BAND). Additional circuits in the module provide output signal
amplification and phase and amplitude equalization to compensate for deficien-
¢ies din assoclated equipment,

1-3. TECHNICAL CHARACTERISTICS.

1-4, Table 1-1 lists operating characteristics and parameters of the
MS~-15R OUTPUT module.

SECTION II

INSTALLATION
2~1. GENERAL.
2-2. Refer to BB8 1781 001, M5~15R stereo generator, Section II, In-
stallation.

SECTION 111

CONTROTLS AND INDICATORS

3-1. GENERAL.
3-2. Figure 3-1 shows the location of each contyol or indicastor as—

socliated with the MS-15R QUTPUT module and table 3-1 lists the controls and
indicators with a description of each iteu.

SECTION IV

PRINCIPLES OF OPERATIOH

4-1, CIRCUIT DESCRIPTION.
4-2. METERING CIRCUIT.
43, INPUT CIRCUIT. The left and right channel audio inpute are applied

to the LEFT GAIN (R1) and the RIGHT GAIN (R3) potentiometers which function as
meter sensitivity adjustments (see figure 4~1). The resultant signals are ap-
plied to sum amplifier ULD and difference amplifier ULC which produce the L+R
and L-R signals which are used for wetering purposes only. The metering signals
(L, R, L#+R, L-R, and B-BAND) are all applied to a five position switch which
selects the metered function.

WARNING: Disconnect primary power prior {o servicing.



Table 1-1. Technical Characteristics

FUNCTION CHARACTERISTIC
INPUTS
POWER +20 VDC @ .054 amperes.
-20 VDC @ .042 amperes.
SIGNAL:
LEFT AND RIGHT CHANNEL PRE- +10 DBM +1 dB for 100% modulation at
EMPHASIZED AUDIO 400 Hz. 600 ohm balanced resistive
input impedance.
STEREO COMPOSITE DRIVE 2.8V P-P, 10k Resistive input impedance.
EXTERNAL COMPOSITE DRIVE 2.8V P-P,. 10k Resistive input impedance.
OUTPUTS
STEREO COMPOSITE DRIVE 2.5 P-P to 12.0V P-P, adjustable.

WARNING: Dlsconnect primary power prior to servicing.
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Table 3-1.

OUTPUT Module Controls and Indicators

REF. CONTROL/INDICATOR FUNCTION
1 EXPAND X10 Switch (S2) |[Multiplies the meter sensitivity X 10
when depressed to provide a full scale
indication of 11.0%.
2 LED Meter (CR13-CR25) Displays signals as selected by the B-
BAND/L-R/L+R/R/L switch.
3 LEVEL OUT Control (R43) |Adjusts the total modulation signal level
output by the OUTPUT module from 2.5V P-P
to 12.0V P-P.
4 B-BAND/L-R/L+R/R/L Selects the desired signal to be monitor-
Meter Switch (S1) ed by the LED meter.
5 RIGHT GAIN Control (R3) [Adjusts wmeter right channel sensitivity.
6 LEFT GAIN Control (R1l) |Adjusts meter left channel sensitivity.
7 DISPLAY CAL Control Adjusts meter calibration.
(R36)
8 Equalization In/Out Energizes or bypasses the amplitude and
Jumper (J1) phase equalizer.
9 H.F. TURNOVER Control Adjusts the frequency at which high fre-
(R48) quency cut or boost occurs.
10 L.F., AMP. Control (R50) [Adjusts the amount of low frequency cut
or boost.
11 L.F. TURNOVER Control Adjusts the frequency at which low fre-
(R51) quency cut or boost occurs.
12 H.F. AMP. Control (R49) |Adjust the amount of high frequency cut
oY boost.
13 H.F. PHASE Control (R45)[Adjust the phase of the high frequency
slgnal without affecting amplitude.
14 -15 Volt Indicator Illuminates to indicate the OUTPUT module
(CR11) -15 volt regulator is operational.
15 +15 Volt Indicator Illuminates to indicate the OUTPUT module

(CR6)

+15 volt regulator is operational.

WARNING: Disconnect

primary power prior to servicing.
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Table 3-1. OUTPUT Module Controls and Indicators (Continued)

REF. CONTROL/INDICATOR FUNCTION

16 +15 Volt (A) Indicator |[Illuminates to indicate the OUTPUT module
(CR26) +15 volt (A) regulator 1s operational.

17 ZERO ADJ Control (RL0) [Adjusts meter null.

18 GAIN BAL Control (R19) |Adjusts for symmetrical meter rectifier

operation.

WARNING: Dlsconnect primary power prior to servicing.



Table 3-2. Control Adjustments

CONTROL ADJUSTMENT

H.F. TURNOVER Con- 1. 1. Disconnect the ac powet source.

trol (R48)
2. Remove the module and remove the side cover.

H.F. AMP. Control

(R49) 3. Set jumper J1 in the position closest to U8
(equalizer out).

L.F. AMP. Control

(R50) 4, Replace the module in the stereo generator

L.F. TURNQOVER
Control (R51)

H.F., PHASE Control
(R45)

J

using the extender board provided with the stexreo
generator.

i Connect the ac power source.

6. Apply programming to the stereo generator and
measure the stereo separation and distortion of the
system from 30 Hz to 15 kHz at the transmitter site
or off the air. If the separation is less than
desired and 1f the separation is not limited by dis-
tortion and noise in the composite transmission sys-—
tem, separation may be improved through use of the
phase amplitude equalizer as described in steps 7
through 16. If adjustment is not desired, proceed to
step 15.

7. Disconnect the ac power source.

8. Set jumper J1 in the position furthest from U8
(equalizer in).

9. Adjust R48, R49, R50, and R51 to mid-~range.
10. Adjust R45 fully counterclockwise.

11. If separation 1s depraded at low frequencies
only, the problem may be corrected by adjustment of
R50 and R51.

12, 1If separation is degraded at high frequencies
only, the problem may be corrected by adjustment of
R48 and R49.

13. If separation is uniformly degraded, the problem
may be corrected by adjustment of RA4S.

14, Combinaitons of control adjustments may be used
where the composite transmigsion system problems are
complex.

WARNING: Disconnect primary power prior to servicing.
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Table 3-2. Control Adjustments (Continued)

CONTROL

ADJUSTMENT

LEVEL OUT Control (R43)

LEFT GAIN Control (Rl)

RIGHT GAIN Control (R3)

ZERO ADJ Control (R10)

GAIN BAL Control (R19)

15. Disconnect the ac power source.

16. Remove the module and extender board. Replace
the module side cover and replace the module in the
stereo generator.

1. Adjsut R43 as required to obtain the desired
level of sterec composite drive output by the
sterec generator (2.5V P-P to 12.QV P-P).

1. Disconnect the audio inputs from the LEFT - and
+ (TB1 pins 7 and 8) and RIGHT -~ and + (TB1l pins 10

and 12) on the rear of the stereo generator.

2. Apply a 400 Hz signal at +10 dBm to both inputs
simultaneously.

3. Operate the meter switch to L.

4, Adjust RI until the 100% meter indicator just
11luminates.

5. Operate the meter switch to R.

6. Adjust R3 unti{l the 100% meter Indicator just
11luminates.

P Remove the 400 Hz test signal and reconnect the

audio inputs.

1. Disconnect the audio inputs from the LEFT - and
+ (TBl pins 7 and 9) and RIGHT - and + (TB1l pins 10
and 12) on the rear of the stereo generator.

2 4 Remove the module. Mount the module in the
stereo generator using the extender board provided
with the stereo generator.

3, Depress the EXPAND X10 switch and adjust R10
until all the meter indicators are ocut.

4, Remove the module and extender board and replace
the module in the stereo generator. Reconnect the
audio 1inputs.

1. Remove the STERED ANALOG module from the stereo
generator.

WARNING: Disconnect primary power prior to servicing.




Table 3-2. Control Adjustments (Continued)

CONTROL

ADJUSTMENT

DISPLAY CAL Control

2, Remove the module. Mount the module in the
stereo generator using the extender board provided
with the stereoc generator.

3. Apply the positive terminal of a 1 to 1.25 Vdc
source to module pin 10. Connect the negative termi-
nal to ground. Note the meter indication.

4, Reverse the polarity of the voltage source so
that the negative termianl is connected to module
pin 10 and the positive terminal is connected to
ground. Note the meter indication.

5. Adjust R19 until the meter indicates the same
level for both positive and negative polarities.
Repeat steps 3 through 5 as required.

6. Remove the module and extender board and replace
the module in the stereo generator.

7. Replace the STEREO ANALOG module in the stereo
generator.

1. Remove the module. Mount the module in the

(R36). stereo generator using the extender board provided
wlth the stereo generator.
2, Disconnect the audio inputs from the LEFT - and
+ (TBl pins 7 and 9) and RIGHT - and + (TBl pins 10
and 12) on the rear of the stereo generator.
3. Apply a 400 Hz signal at +10 dBm to both 1nputs
simultaneously.
4. Operate the meter switch to B-BAND.
5. Adjust R36 until the 100% meter indicator just
illuminates.
6. Remove the module and extender board and replace
the module in the stereo generator. Remove the 400 Hz
test signal and reconnect the audio inputs.

8

WARNING: Disconnect primary power prior to servicing.
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4=t PRECISION FULL WAVE RECTIFIER. The metered signal is applied to
operational amplifier U2 which is used as part of the peak reading meter rec-
tifier. Diodes CRl and CR2 are enclosed in the feedback path of U2 which al-
lows precision rectification by eliminating the gradual turn on character-
1stics of the diodes. Due to the high open loop gain of U2, the forward
drops of the two diodes appear added to the signal at the output of U2. The
positive half cycles of the signal appear at the cathode of CRl and the neg-
ative half cycles appear at the anode of CR2 with wmeilcher signal belng offset
by the forward drop of the diodes. The EXPAND X10 switch (52) increases the
gain of U2 by a factor of 10 which allows the modulation meter to be used to
accurately set the pilot injection level. The ZERQ ADJ control (R10) adjusts
the offset voltage of U2 to zero.

4-5, Positive half cycles are applied to the noninverting input of U3
and the negative half cycles are applied to the inverting inmput of U3. The
resulting output of U3 1s a precision full wave rectified version of the sig-
nals applied to U2 without the effects of diode turn on voltages. All but a
small portion of the feedback for U3 is obtained from the output of the peak
detector.

4=6, PEAK DETECTOR. The peak detector consists of Ql, CR3, C8, Q2,
and the associated circuit components. Amplifier Ql boosts the output cur-
rent capability of U3 to approximately 0.4 amperes as limited by R30. This
current provides fast charging of peak detector capacitor C8. Darlingten
transistor Q2 buffers the input to amplifier UlA and reduces the blas current
which discharges C8. TFeedback for U3 1s obtained from the emitter of Q2 which
not only decreases the charging time of C8 but also provides high accuracy
independent of the forward turn on voltages of Ql, Q2, and CR3 as these semi-
conductors are all enclosed within the feedback path of U3.

4-7. METER DISPLAY. The 13 operational amplifiers used as comparators
are driven by output amplifier UlA. The gain of UlA is adjusted by the DISPLAY
CAL control (R36) which functions as a calibration control for the LED meter
display. The 13 operational amplifier inverting inputs are biased by a 1%
precision resistor network at levels corresponding to 10%, 207% 307%, 407, S50%,
607%, 70%, 80%, 90%, 95%, 100%, 105%, and 110% cof total modulation. As the
output of UlA goes positive, the operational amplifier corresponding to the
level of modulation and all additional operational amplifiers below this level
are turned on. The resulting display is a row of illuminated LEDs, the number
of which 1s determined by the peak modulating level. Each indicator turns on
at the Indicated percentage level for each respective LED.

4-8. OUTPUT CIRCUIT.

4-9, OUTPUT AMPLIFIER. The output amplifier and phase and amplitude
equalizer comprise U8, U9, and the associated circultry. Summing amplifier

U8 accepts the stereo composite signal from the STEREQC ANALOG module, and an
external modulating signal (SCA) at a one volt RMS sinewave level which cor-
responds to 100% modulation. The modulating signal (B-BAND) is amplified by
U8 to an adjustable level between 2.5V P-P and 12.0V P-P as determined by the
adjustment of the LEVEL OUT control (R43). This signal may be used as the
output drive by positioning jumper J1 to defeat the phase and amplitude equal-
lzer circuit.

11

WARNING: Disconnect primary power prior to servicing.



4-10, PHASE AND AMPLITUDE EQUALIZER. Amplifier U9 features frequency
dependent input and feedback circuits which allow variable amounts of high

and low frequency boost or cut. To disable phase equalization, the H.F. PHASE
control (R45) iz adjusted fully counterclockwise until the wiper of R45 is at
ground level and U8 operates as inverting amplifier with the input obtained
from UB.

4-11. The H.F. AMP. control (R438) adiusts the amount of high frequency
boost or cut and the L.F. aMP. control (RS50) adjusts the amount of low fre-
quency boost or cut. The two controls boost or cut the frequency response by
changing the ratio of feedback to input impedance at the high and low frequen-—
cy extremes. The H.F. TURNOVER control (R48) and rhe L.F. TURNOVER control
(R51) control the frequency at which the cut or boost occurs.

4-12. If the amplitude equalizer controls (R49 and R30) are adjusted
for flat response, the H.F. PHASE control (R45) approximates an adjugtable
active all-pass filter circuit which has flat frequecny response Independent
of phase shift (adjusts high frequency phase without introducing e change in
the frequency response). Speclifically, adjusting R45 changes the phase lead
of the higher frequencies to a maximum of approximately 67 degrees of phase
lead at 53 kHz with respect to the low frequencies.

413, Usually, no phase correction will be required except for the
correction obtained from the amplitude equalization controls (R49 and R50).

A simple deficlency in amplitude response due to a transformer, coupling
capacitor, or shunt roll off capacitor will cause phase shift in addition to
amplitude roll off, If the amplitude responge is corrected with the equaldizer
cireult, the phase sghift will also be automatically corrected. Therefore, ad-
justment of the amplitude equalizer controls (R49 and RS50) is usually all that
is required to correct for both amplitude and phase problems. If independent
control of amplitude and phase 1s required at the high frequencies due to
complex phase and/or amplitude distortion problems, R4S must be adjusted from
the phase flat position (fully counterclockwise) to compensate for the distor—
tion.

414, POWER.

4-15. Posiltive 20 Vdc enters the module on pins 31 and 32 and negative
20 Vde enters the module on pins 41 and 42, A regulated potential to operate
the module internal circuitry is developed by regulators US (-15V dc), Ub
(+15V dc¢), and U7 (+15V dec A). Lighr emitting diode CRLl provides an indica-
tion of the -15V supply, light emitting diode CR6 provides an indication of
the +15V supply, and light emitting diode CR26 provides an indication of the
+13V A supply. Two fifteen volt regulators with equal loads are used due to
the high current requirements of the LEDs used in the merer circult. Diocdes ’
around each regulator protect the circult against shorts and reverse peolarity.

1z

WARNING: Disconnect primary power prior to servicing.
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SECTION V

MAINTENANCE
S=1s CORRECTIVE MAINTENANCE.
5-2. The MS-15R stereo generator module maintenance philosophy con-

sists of problem isclation to a specific area or individual component and
subsequent isolation and replacement of the defective component.

5-3. TROUBLESHOOTING.

=4, In event of problems, the trouble area must first be isolated to
a specific area. Most troubleshooting consists of visual checks. The OUTPUT
module meter, fuse Fl, and the indicators on each module should be used to
determine in which area the malfunction exists. All module power supplies
are equipped with LEDs which indicate the module power supply status. A
single dark LED would indicate a stereo generator dc distribution bus fault.

5~5. Once the trouble is isolated to a specific area, refer to the
theory section of this manual for circuit discussion to aid in problem reso-
lution. Table 5-1 lists typical trouble symptoms pertaining to the individ-
ual module operation with references to fault isolation diagrams listing prob-
able causes and corrective actions. A corrective action given for a trouble
symptom 1s not necessarlly the enly answer to a problem. It only tends to
lead the repalrman into the area that may be causing the trouble. An extend-
er board (Harris PN 992 5246 001l) is provided with the stereo generator to
agsist in troubleshcoting. In event parts are required, refer to Section VI,
Parts List. The following information 1s contained in this section as an aid
to maintenance:

REFERENCE TITLE NUMBER
Figure 5-1. OUTPUT Module Parts Layout ——
Table 5-2 OUTPUT Module Parts Index ——
Figure 5-2 OUTPUT Module Waveforms _—
Figure 5-3. OUTPUT Module Schematic 843 2087 001

13

WARNING: Disconnect primary power prlor to servicing.



Table 5-1. OUTPUT Module Fault Isolation Index

SYMPTOM DEFECT /REFERENCE
NO OUTPUT. Figure 5-4,
OUTPUT LEVEL WILL NOT Defective R43.
ADJUST.
INADEQUATE OUTPUT. Figure 5-5.
DISTORTION OR NOISE. Figure 5-6.
METER INDICATES FULL Figure 5-7.
SCALE (All Switch
Positions).
METER INOPERATIVE. Figure 5-8.
14

WARNING: Disconnect primary power prior to servicing.
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Figure 5-1. OUTPUT Module Parts Layout

WARNING: Disconnect primary power prior to servicing.

1781-11
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Table 5-2. OUTPUT Module Parts Index
SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION
Cl B2 C29 C2 CR22 D2 R14 C3
C2 C3 C30 c2 CR23 D2 R15 C3
C3 Cc3 C31 D2 CR24 D2 R16 ==
C4 Cc3 C32 D2 CR25 D1 R17 C3
CS c2 C33 D1 CR26 B3 R18 C2
c6 Cc2 R19 C2
Cc7 Al R20 c2
C8 Cl CR1 c2 J1 Cc2 R21 C2
c9 D1 CR2 Cc2 J2 - R22 c2
ClQ Cl CR3 Ccl R23 Cc2
Ccl1 B2 CR4 B2 R24 Cc2
Cl2 B2 CR5 B2 Q1 C2 RZS Cc2
Cc13 B2 CR6 B3 Q2 Cl R26 C2
Cl4 B2 CR7 B2 R27 cl
Cl5 A2 CR8 B2 R28 C1
Cl6 A2 CR9 A2 R1 Ccl R29 B2
cl7 - CR10 A2 rR2 c2 R30 c2
Ccl8 .B1 CRrR11 A3 R3 Cc2 R31 B2
cl19 Cl CR12 Cl R4 C2 R32 Cl
C20 B1 CR13 D3 R5 B3 R33 Cl
c21 Bl CR14 D3 R6 B3 R34 €l
c22 Bl CR15 D3 R7 B3 R35 Cl
C23 Al CR16 D3 R8 B3 R36 Cl
C24 Al CR17 D2 R9 C3 R37 Bl
Cc25 A2 CR18 D2 R10 C2 R38 Bl
C26 Al CR19 D2 R11 c2 R39 Bl
c27 Bl CR20 D2 R12 Cc3 R40 Bl
Cc28 Bl CR21 D2 R13 C3 R41 B2
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Table 5-2. OUTPUT Module Parts Index (Continued)
SYMBOL LOCATION SYMBOL LOCATION SYMBQOL LOCATION SYMBQOL LOCATION

R4G2 Bl R70 D2 Ul Dl
R43 D1 R71 D2 U2 Cc3
R4 4 Bl R72 D2 U3 C2
R4S Al R73 Dl U4 D1
R46 B2 R74 D3 Us A2
R&47 Bl R7S5 D3 Us B2
R48 Al R76 D3 u7 B2
R49 B2 R77 D3 U8 Bl
R50 B1 R78 D2 U9 Al
R51 Al R79 D2 Ul10 D2
RS2 B2 R80 D2 Ull D2
R53 B2 R81 D2 Ul2 D1
RS4 Bl R&2 D2

RS55 A2 R83 D2

R56 A2 R84 D2

R57 B3 R85 D2

R58 B2 R86 D1

R59 A3 R87 B3

R60 D3 R88 D3

R61 D3 R89 D2

R62 D3

R63 D3

R64 D2 S1 D1

R6S D2 S2 D3

R66 D2

R67 D2

R68 D2 TP1 Cl

R69 D2




Composite stereo waveform without 2. Compogite stereo waveform with

pilot at J1 (OUTPUT connector). pilot at J1 (OUTPUT comnector).

Flat baseline Indicates correct (L+R) A. Avdio input to one channel only.
to (L-R) ratlo for maximum stereo B. STEREO ANALOG module PILOT ON/OFF
separation. switch set to ON.

A. Audio input to one channel only.
B. STEREO ANALOG module PILOT ON/OFF
gwitch set to OFF.

Subcarrier (L-R) without pilot at 4. Subearrier (L-R) with pilot at

J1 (OUTPUT connector). J1 (OUTPUT connector).

Zexo crossing points indicate good A, Audio input to one chamnel only.
38 kBz suppression. B. Audio input strapped so that

A. Audio imput to one channel only. (L = -R).

B. Audio input strapped so that (L = -R). C. STEREO ANALOG module PILOT ON/OFF
C. STEREO ANALOG module PILOT ON/OFF switch ser to ON.

switch set to OFF.
1781-%56

Figure 5-2, OUTPUT Mcdule Waveforms (Sheet 1 of 3)

WARNING: Disconnect primary power prior to servicing.
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Composite stereo waveform with 6. Main channel (IL4+R) with pilot at

insufficient (L-R) at J1 J1. (OUTPUT connector).

(OUTPUT connector). A. Audio input to one channel only.

A. Audio input to one channel only. B. Audio input strapped so that (L = R).

B. STEREQ ANALOG module PILOT ON/OFF C. STEREO ANALOG module PILOT ON/OFF
switch get to ON. switch set to ON.

Composite stereo waveform with phase 8. Composite stereo waveform with excessive
error between (L+R) and (L-R) components (L-R) at J1 (OUTPUT connector).

at J1 (OUTPUT connector). A. Audio Input to one channel only.

A.  Audio input to one channel only. B. STEREO ANALOC module PILOT ON/OFF

B. STEREO ANALOG module PILOT ON/OFF switch set to ON.

switch set to ON.
1781-57

Figure 5-2. OQUTPUT Module Waveforms (Sheer 2 of 3)

19

WARNING: Disconnect primary power prior to servicing.



Subcarrier (L-R) with pilot 10. Subecarrier (L-R) with pilot correctly

incorrectly phased at J1 (OUTPUT phased at J1 (OUTPUT Connector).
CONNECTOR) . A. Audio input to one channel only.
A. Audio input ot one channel only. B. Audio input strapped so that
B. Audio Input Strapped so that (L = -R)

(L = -R) C. STEREQ ANALOG module PILOT ON/OFF
C. STEREO ANALOG module PILOT ON/OFF switch set to ON.

switch set to ON.
1781-58

Figure 5-2. OUTPUT Module Waveforms (Sheet 3 of 3)

20

WARNING: Disconnect primary power prior to servicing.
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NO OUTPUT

ENSURE PROGRAMMING IS AFPLIED TO THE441
STEREO GENERATOR AND THE L AND R METER

POSITIONS INDICATE ACTIVITY. OPERATE

THE METER SWITCH TO B-BAND. DOES THE

METER INDICATE ACTIVITY?

YES

‘ NO l

REMOVE THE MODULE AND REMOVE THE SIDE-
COVER. PLACE THE MODULE ON THE EXTEN-
DER BOARD. CHECK U5 PIN 2, U6 PIN 2,
AND U7 PIN 2 FOR POSITIVE AND NEGATIVE
15 VDC +0.6 VDC. ARE THE CORRECT
POTENTIALS PRESENT?

4[7 YES— I NO

DEFECTIVE
SET JUMPER J1 TO THE POSITION REGULATOR
FURTHEST FROM U§. IS OUTPUT CIRCUIT.
ESTABLISHED?
I———YES—I—NO —I
DEFECTIVE U9 DEFECTIVE U8
CIRCUITRY. CIRCUITRY.

APPLY A 1.0V RMS SIGNAL TO THE
EXT INPUT CONNECTOR (JZ) ON THE
REAR OF THE STFREO GENERATOR.

DOES THE METER INDICATE ACTIVITY?

r——YES l NO

l

DEFECTIVE STEREO
ANALOG MODULE.

ISOLATE DEFECTIVE WIKiNG
ASSOCIATED WITH MODULE
PINS 50 AND 54.

1781-32
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INADEBUATE OUTPUT
RIS,

ADJUST THE OQUTPLT ARJ CONTROL.
IS ADEQUATE OUTPUT ESTABLISHED?

lCONTINUE OPERATION. | ENSURE FROGRAMMING IS APPLIED AND
OPERATE THE METER SWITCH TO L AND

R. DOES THE METER INDICATE 100%7

YES NG
1

l INADEQUATE AUDIO INPUT LEVELS. B
B-BAND. DOES THE METER

OPFRATE THE METER SWITCH TO
INDICATE 10077

YES NO

REMOVE THE MODULE AND REMOVE THE SIDE COVER. IDEFECTIVE STEREQ ANALOC MODULE. l

PLACE THE MODULE ON THE EXTENDER BOARD. CHECK
U5 PIN 2, U6 PIN 2, AND U7 PIX 2 FOR POSITIVE

AND NEGATIVE 15 VDC +0.6 VDC.
POTENTIALS PRESENT?

ARE THE CORRECT

YES NO

SET JUMPER J} TO TH

FURTHEST FROM US.
DUTPUT ESTABLISHED?

E POSITION
IS ADEQUATE

N
k)

[—*-YES

!DEFECTIVE REGULATOR CIRCUIT. '

178131

‘Dﬂ%ﬁl%lﬁ.'
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DISTORTION OR NOISE

PLACE THE MODULE ON THE EXTENDER BOARD.
IS DISTORTION PRESENT AT MODULE PIN 507

YES NO

DEFECTIVE STERED REMOVE THE MODULE SIDE COVER AND

ANALOG MODULE. CHECK US PIN 2, Ué PIN 2, AND U7
PIN 2 FOR POSITIVE AND NEGATIVE
15 VDC +0.6 VDC. ARE THE CORRECT
POTENTIALS PRESENT?

YES NOG

IS DISTORTION PRESENT AT
TEST POINT TP4?

CIRCUIT.

YES NC

DEFECTIVE U8. DEFECTIVE US. I

Figure 5-6. Distortion or Noise

WARNING: Disconnect primary power prior to servicing.

| DEFECTIVE REGULATOR

1781~30

25



METER INDICATES FULL SCALE (ALL SWITCH POSITICNS)

REMOVE THE MODULE AND REMOVE THE
SIDE COVER. PLACE THE MODULE ON
THE EXTENDER BOARD.

REMOVE THE STEREO ANALOG MODULE FROM
THE STEREQ GENERATOR.

IS 0 VDC PRESENT AT TEST POINT TP37

YES NO

1781 005

IS A VERY LOW DC POTENTIAL PRESENT
AT TEST POINT TP27

YES NO
[ |

lDEFECTIVE uz. l

IS A 0 VDC POTENTIAL PRESENT
AT TEST POINT TPL?

YES NO

[DEFECTIVE Ul. I ! DEFECTIVE U3, Ql, OR Q2.I

178129

IDEFECTIVE STEREC ANALOG MODULE. I

Meter Indicates Full Scale (All Switch Positions)

Figure 5-7.

26

WARNING: Disconnect primary power prior to servicing.
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METER INOPERATIVE.

ENSURE FPROGRAMMING IS APPLIED AND
OPERATE THE METER SWITCH TO B-BAND,
DOES THE METER INDICATE ACTIVITY?

REMOVE THE MODULE AND REMOVE THE
SIDE COVER. PLACE THE MODULE ON
THE EXTENDER BOARD.

IS A 1.26V PEAK (APPROX.) SIGNAL
PRESENT AT TEST POINT TP3?

[YES

NO

IDEFECTI\TE STEREQO ANALOG MODULE. l

DEFECTIVE METER SWITCH OR

DOES TEST POINT TP2 INDICATE
ACTIVITY?

[YES NO—

ASSOCTATED WIRING.

IS A 3 TO 4 VDC POTENTIAL PRESENT IDEFECTIVE u2. I
AT TEST POINT TP1?

YES NO

|DEFECTIVE Ul. ' IDEFEC’IIVE U3, Ql, OR Q2. '

1781-28



6~1. GENERAL.

SECTION VI

PARTS LIST

6~2. Refer to table 6-1 for replaceable parts which are required for
proper maintenance of the MS-15R OUTPUT module. Table entries are indexed by
component reference designator.

28

WARNING:

Disconnect primary power prior 1o servicing.
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Table 6-1, OUTPUT Module Front Panel - 992 5129 001

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTyY.
—————— 992 5130 001 OUTPUT Module Circuit Board 1
(Refer to table 6-2)
29

WARNING: Disconnect primary power prior to servicing.



Table 6-2. OUTPUT Module Circuit Board - 992 5130 001
REF. SYMBOL HARRIS PART NO. DESCRIPTION aTy.
Ccl 526 0049 000 Capacitor, 6.8 uF, 35V 1
C2 500 0813 000 Capacitor, 33 pF, Mica 1
C3 526 0049 000 Capacitor, 6.8 uF, 35V 1
C4 500 0817 000 Capacitor, 47 pF, Mica 1
C5,C6 526 0049 000 Capacitor, 6.8 uF, 35V 2
C7 500 0803 000 Capacitor, 5 pF, Mica 1
c8 526 0310 000 Capacitor, 0.22 uF, Tantalum 1
C9 thru Cl6 526 0049 000 Capacitor, 6.8 uF, 35V 8
C18,C19 526 0045 000 Capacitor, 330 uF, Tantalum 2
C20,C21 526 0049 000 Capacitor, 6.8 uF, 35V 2
C22 500 £803 000 Capacitor, 5 pF, Mica 1
Cc23 500 0759 000 Capacitor, 100 pF, Mica 1
C24 526 0049 000 Capacitor, 6.8 uF, 35V 1
C25 500 0813 000 Capacitor, 33 pF, Mica 1
C26 526 0049 000 Capacitor, 6.8 uF, 35V 1
C27,C28 526 0308 000 Capacitor, 22 uF, Tantalum 2
C29 thru C33 526 0049 000 Capacitor, 6.8 uF, 35V 5
CR1,CR2,CR3 384 0321 000 Diode, HP2800 3
CR4 ,CR5 384 0284 000 Diode, 10D4 2
CR6 384 0610 000 Dicde, LED, Green 1
CR7,CR8,CR9, CR10 384 0284 000 Diode, 10D4 4
CR11 384 0610 000 Diode, LED, Green 1
30
WARNING: Disconnect primary power prior to servicing.
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Table 6-2. OUTPUT Module Circuit Board - 992 5130 001 (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTyY.
CR12 384 0205 000 Diode, INSG14 1
CR13,CR14,CR15 384 0662 000 Diode, LED, Red 3
CR16 384 0664 000 Diode, LED, Yellow 1
CR17 thru CR25 384 0661 000 Diode, LED, Green 9
CR26 384 0610 000 Diode, LED, Green 1
J1 610 0679 000 Plug 1
Q1,Q2 380 0319 000 Transistor, MPS-Al4 2
R] 550 0913 000 Potentiometer, 5k ohm, 4 Tumm, 1

1/2w, 10%
RrR2 540 1113 000 Resistor, 18k ohm, 1/2W, 5% gl
R3 550 0913 000 FPotentiometer, 5k ohm, 4 Turm, 1
1/2w, 10%
R4 S40 1113 000 Resistor, 18k ohm, 1/2W, 5% 1
RS 540 1160 000 Resistor, 22k ohm, 1/2W, 5% 1
R6 540 1150 000 Resistor, 2.2 Megohm, 1/2W, 5% 1
R7 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
R8 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 1
R 540 1144 000 Resistor, 200k ohm, 1/2W, 5% 1
R10 550 0930 000 Potentiometer, 200k ohm, 4 Turm, 1
1/2w, 10%
R11 540 1105 000 Resigtor, 5.1k ohm, 1/2W, 5% 1
R12 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 1
R13 548 0317 000 Resistor, 301k ohm, 1/4W, 1% 1
R14 548 0932 000 Resistor, 100k ohm, 1/4W, 1% 1

WARNING: Disconnect primary power prior to servicing.




Table 6-2. OUTPUT Module Circuit Board - 992 5130 001 (Continued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTy.
R1S 548 1397 000 Resistor, 8.25k ohm, 1/4W, 1% 1
R17 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1
R18 540 1129 000 Resistor, 1.5k ohm, 1/2W, 5% 1
R19 550 0935 000 Potentiometer, 2k ohm, 4 Turn, 1

1/2w, 10%
R20 540 1145 000 Resistor, 6.8k ohm, 1/2W, 5% 1
R21,R22,R23 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 3
R24,R25 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 2
R26 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 1
R27 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1
R28 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1
R29 540 1160 000 Registor, 22k ohm, 1/2W, 5% 1
R30 540 1134 000 Resistor, 33 ohm, 1/2W, 5% 1
R31 540 1337 000 Resistor, 12 Megohm, 1/2W, 5% 1
R32 540 1165 000 Resistor, 3.3k ohm, 1/2W, 5% 1
R33,R34 540 1114 000 Resigtor, 4.7k ohm, 1/2W, 5% 2
R35 540 1153 000 Resistor, 8.2k ohm, 1/2W, 5% 1
R36 550 0913 000 Potentiometer, 5k ohm, 4 Turn, 1
1/2%, 10%
R37 540 1154 000 Resistor, 7.5k ohm, 1/2W, 5% 1
R38,R39 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 2
R40,R41 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 2
R42 548 0414 000 Resistor, 8.87k chm, 1/4W, 1% 1
32

WARNING: Disconnect primary power prior to servicing.
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Table 6-2. OUTPUT Module Circuit Boaxrd - 992 5130 001 (Continued)
REF. SYMBOL HARRIS PART NO. DESCRIPTION Qry
R43 550 0%41 000 Potentiometer, 50k ohm, 4 Turn, 1
1/2w, 10%
R4 4 540 1159 000 Resistor, 100k, 1/2W, 5% 1
R45 550 0928 000 Potentiometer, 20k ohm, 4 Turn, 1
1/2w, 10% ’
R46,R4T7 540 1111 000 Resistor, 10k, 1/2W, 5% 2
R48,R49 550 0928 000 Potentiometer, 20k ohm, 4 Turn, 2
1/2wW, 10%
R50,R51 550 0929 000 Potentiometer, 50k ohm, 4 Turm, 2
1/2W, 10%
R52,R53 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 2
RS54 540 1192 000 Resistor, 51 ohm, 1/2W, 5% 1
R55,R56 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 2
R57,R59 540 1187 000 Resistor, 1.3k ohm, 1/2W, 5% 2
R60 540 1164 000 Resistor, 390 ohm, 1/2W, 5% 1
R61 thru R64 543 0363 000 Resistor, 100 ohm, 1/4W, 1% 4
R65 thru R73 548 0278 000 Resistor, 200 ohm, 1/4W, 1% 9
R74 540 (0327 000 Resistor, 620 ohm, 1W, 5% 1
R75,R76 540 0328 000 Resistor, 680 ohm, 1W, 5% 2
R77 thru R87 540 1187 000 Resistor, 1.3k ohm, 1/2W, 5% 11
R88,R89 540 1117 000 Resistor, 150 ohm, 1/2W, 5% 2
81 600 0584 000 Switch 1
§2 604 0866 000 Switch, Pushbutton 1
Ul 382 0415 000 Integrated Circuit, LM324N 1
33

WARNING: Dlsconnect primary power prior to 8ervicing.



Table 6-2. OUTPUT Module Circuit Board - 992 5130 001 (Centinued)

REF. SYMBOL HARRIS PART NO. DESCRIPTION aTty.
U2,U3 382 0472 000 Integrated Circuit, LM318N 2
U4 540 1332 000 Integrated Circuit, RAO8-100KN 1
US 382 0360 000 Integrated Circuit, MC7915 1
U6,07 382 0359 000 Integrated Circuit, MC7815 2
U8, Us 382 0472 000 Integrated Circuit, LM318N 2
Ul0,Ul1,Uu12 382 0415 000 Integrated Circuit, LM324N 3
XUl 404 0674 000 Socket, IC, 14 Pin 1
XU2,XU3 404 0673 000 Socket, IC, 8 Pin 2
XU4 404 0675 00O Secket, IC, 16 Pin 1
Xu8, Xu9 404 0673 000 Socket, IC, 8 Pin 2
XU10,XU11,XUl2 404 0674 000 Socket, IC, 14 Pin 3

404 0523 000 Jacks, PC 3
943 2088 001 Printed Circuit Board 1
404 0513 000 Heat Sink 1

34

WARNING: Disconnect primary power prior to servicing.
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