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EQUIPMENT LOST OR DAMAGED IN TRANSIT 
When delivering the equipment to you, the truck driver or carrier's agent will present a receipt for your signa­
ture. Do not sign it until you have (a) inspected the containers for visible signs of damage and (b) counted 
the containers and compared with the amount shown on the shipping papers. If a shortage or evidence of 
damage is noted, insist that notation to that effect be made on the shipping papers before you sign them. 

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage. If concealed 
damage is discovered, immediately notify the carrier, confirming the notification in writing, and secure an in­
spection report. This item should be unpacked and inspected for damage WITHIN 15 DAYS after receipt. 
Claims for loss or damage will not be honored without proper notification of inspection by the carrier. 

TECHNICAL ASSISTANCE AND REPAIR SERVICE 
Technical assistance is available by letter or prepaid telephone or telegram. Equipment requIring repair or 
overhaul should be sent by common carrier, prepaid, insured and well protected. Do not mail equipment. We 
can assume no liability for inbound damage, and necessary repairs become the obligation of the shipper. 
Prior arrangement is necessary. Contact Customer Service Department for a Return Authorization. 

FOR TECHNICAL ASSISTANCE 
Phone (312) 576-3591 

WARRANTY ADJUSTMENT 
Warranty information is included on the last page of this manual. In the event of a warranty claim, replacement 
or repair parts will be supplied F.O.B. factory at the discretion of the manufacturer. The customer may be 
required to return the defective part or equipment. Warranty replacements of defective merchandise will be 
billed to your account. This billing will be cleared by a credit issued upon return of the defective item. 

RETURN, REPAIR AND EXCHANGES 
Do not return any merchandise without our approval and Return Authorization. We will provide special shipping 
instructions and a code number that will assure proper handling and prompt issuance of credit. Please furnish 
complete details as to circumstances and reasons when requesting return of merchandise. All returned mer­
chandise must be sent freight prepaid and properly insured by the customer. 

REPLACEMENT PARTS 
Replacement and Warranty Parts may be ordered from the address below. Be sure to include equipment 
model and serial number and part description and part number. 

MOTOROLA AM STEREO 
1216 Remington Road 
Schaumburg, Illinois 60173 

312-576-2879 

TELEX NUMBERS 
TTY 28-2562 
TWX 910-693-4078 

-or-
910-693-4079 

PROPRIETARY NOTICE 
This document contains proprietary data. No disclosure, reproduction, or use of any part thereof may be made 
except by prior written permission from the manufacturer. 

MODIFICATIONS 
The manufacturer reserves the right to modify the design and specifications of the equipment in this manual 
without notice. Any modifications shall not adversely affect performance of the equipment so modified. 

NOTE: The model 1410 modulation monitor is manufactured to Motorola Inc. specifications and quality by 
Broadcast Electronics, Inc. Any inquires about this product should be directed to Motorola AM Stereo at the 
address shown above. 
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1-1. INTRODUCTION. 

SECTION I 
GENERAL INFORMATION 

1-2. Information presented by this section provides a general 
description of the Motorola Model 1410 AM Stereo Modulation Monitor and 
lists equipment specifications. 

1-3. EQUIPMENT DESCRIPTION. 

1-4. The Motorola Model 1410 is a totally solid-state modulation 
monitor designed to decode C-QUAM AM stereo within the AM broadcast band 
(refer to Figure 1-1). The unit is programmed for 10 kHz increment 
operation with 9 kHz increment operation available from an optional 
feature. The following text presents ordering information, optional 
features, and recommended spare parts kits. 

MODEL PART NO. 

1410 907-0100-900 

1410 907-0100-903 

907-0104 

DESCR I PTI ON 

Model 1410 AM Stereo Modulation Monitor 
designed for C-QUAM system operation on a 
single specified frequency in the AM broad­
cast band. 10 kHz increment programming. 
19 inch (48.21 cm) rack mount, 117V ac 
50/60 Hz operation. 

Model 1410 AM Stereo Modulation Monitor 
designed for C-QUAM system operation on a 
single specified frequency in the AM broad­
cast band. 10 kHz increment programming. 
19 inch (48.21 cm) rack mount, 220V ac 
50/60 Hz operation. 

9 kHz increment programming option. 

597-0105-1 

FIGURE 1-1. MODEL 1410 AM STEREO MODULATION MONITOR 
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977-0004 

977-0005 

977-0006 

Recommended spare parts kit for the Model 
1410 AM stereo modulation monitor. Includes 
selected fuses, meters, crystals, and 
switches. 

Recommended semi-conductor kit for the Model 
1410 AM stereo modulation monitor. 

100% semi-conductor kit for the Model 1410 AM 
stereo modulation monitor. 

1-5. ELECTRICAL DESCRIPTION. 

1-6. The Model 1410 is a completely solid-state second-generation 
modulation monitor designed to decode C-QUAM AM stereo. Advanced de­
coding techniques such as a single RF AGC circuit and digital pilot de­
tection provide accurate and reliable signal monitoring. Metering fea­
tures include analog modulation meters, a high resolution moving bar LED 
RF/pilot level display, two adjustable peak modulation indicator dis­
plays, and three fixed peak modulation indicators. An exclusive mod­
ulation meter autorange feature allows the operator to conveniently 
observe a wide range of signal levels. Front and rear panel test recep­
tacles provide the operator with convenient access to the decoded audio 
signals. 

1-7. DECODING CIRCUITRY. The monitor decoding circuitry employs a 
single RF AGC circuit at the signal input. This type of circuit exhibits 
accurate and stable decoding and eliminates tracking errors inherent in 
dual AGC decoding circuitry. Precision filters in the decoding circuit 
eliminate overshoot and enhance modulation monitoring accuracy. The de­
coding circuitry also features a digital pilot detection circuit which 
provides increased pilot detection stability and reliability. 

1-8. METERING CIRCUITRY. The metering circuitry consists of a 
combination of analog and LED displays. Two analog meters present the 
left/L+R channel and right/L-R channel modulation level parameters. 
Modulation meter range is displayed on a six LED range display. An ex­
clusive autorange feature allows the operator to conveniently observe a 
wide range of modulation levels without manual meter adjustment. Two 
adjustable peak modulation indicator displays allow monitoring of left/ 
L+R channel and right/L-R channel modulation parameters from 0% to 133%. 

1-9. Carrier/pilot level parameters are presented on a high res-
olution moving bar LED display. +125% L+R, -100% L+R, 100% L-R, and 
pilot tone parameters are displayed on individual peak indicators. Me­
tering parameters are selected from front panel microswitches with LED 
indicators to provide easy recognition of operational parameters. 

1-10. PHYSICAL DESCRIPTION. 

1-11. The monitor circuitry is designed in modular assemblies to 
provide ease of maintenance. A hinged upper circuit board allows con­
venient access to lower circuit board components. Front and rear panel 
audio receptacles are provided for convenient test equipment connections. 
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1-12. EQUIPMENT SPECIFICATIONS. 

1-13. Refer to Table 1-1 for the electrical, physical, and environ-
mental specifications of the Model 1410 AM stereo modulation monitor. 

TABLE 1-1. ELECTRICAL. PHYSICAL. AND ENVIRONMENTAL SPECIFICATIONS 
(Sheet 1 of 2) 

PARAMETER 

ELECTRICAL 

OPERATING FREQUENCY RANGE 
Standard 

Optional 

RF INPUT IMPEDANCE 

RF INPUT LEVEL 

RF ATTENUATOR 

MODULATION METER CALIBRATION 

MODULATION METER RANGE 

MODULATION METER ACCURACY 

MODULATION METER FUNCTIONS 

PEAK INDICATOR FUNCTIONS 

ADJUSTABLE PEAK INDICATOR 

REAR PANEL OUTPUTS 
Left Channel 
Right Channel 
L+R 
L-R 

SPEC I FI CATIONS 

530 to 1620 kHz as specified. 
Programmable in 10 kHz increments. 

522 to 1620 kHz as specified. 
Programmable in 9 kHz increments. 

50 Ohms. 

500 mV to 15 V RMS. 

Adjustable from 0 dB to 30 dB in 6 dB 
increments. Fine adjustment: 0 dB to 
6 dB. AGC controlled. 

0% to 133% (-20 dB to +2 dB). 

+2 dB to -70 dB, Autorange or manual. 

±2% at 100% modulation. 400 Hz Ref­
erence. 

Left/L+R, Right/L-R. 

+125% envelope. 
-100% envelope. 

100% phase. 

From 0% to 133%. Positive or Negative 
indication. 

::J-- 0.775V RMS 'q"'" 100' .,d""t",. 

1-3 



TABLE 1-1. ELECTRICAL, PHYSICAL, AND ENVIRONMENTAL SPECIFICATIONS 
(Sheet 2 of 2) 

PARAMETER 

Pilot 

Left/Right channel 
Audio Impedance 

Left/Right channel 
Audio Level 

HEADPHONE OUTPUT 

AC POWER REQUIREMENTS 

PHYSICAL 

DIMENSIONS 
Width 

Height 

Depth 

WEIGHT 

ENVIRONMENTAL 

AMBIENT TEMPERATURE 
RANGE 

MAXIMUM HUMIDITY 

MAXIMUM ALTITUDE 

COOLING 

SPECIFICATIONS 

0.775V RMS equals 5% pilot injection. 

600 Ohms, Active Balanced. 

2.45V RMS at 100% modulation. 

2 watts into 8 Ohms. 

97V to 133V ac, 50/60 Hz 
or 

194V to 266V ac, 50/60 Hz. 

19 inches (48.3 cm). 

5.25 inches (13.3 cm). 

17 inches (43.2 cm). 

25 lbs (11.3 kg). 

95%, Non-condensing. 

15,000 feet above sea level (4572 m). 

Natural convection and conduction. 
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2-1. INTRODUCTION. 

SECTION II 
INSTALLATION 

2-2. This section contains information required for the installa­
tion and preliminary checkout of the Motorola Model 1410 AM stereo mod­
ulation monitor. 

2-3. UNPACKING. 

2-4. The equipment becomes the property of the customer when the 
equipment is delivered to the carrier. Carefully unpack the modulation 
monitor. Perform a visual inspection to determine that no apparent 
damage has been incurred during shipment. All shipping materials 
should be retained until it is determined that the unit has not been 
damaged. Claims for damaged equipment must be promptly filed with the 
carrier or the carrier may not accept the claim. 

2-5. The contents of the shipment should be as indicated on the 
packing list. If the contents are incomplete, or if the unit is 
damaged electrically or mechanically, notify both the carrier and 
Motorola. 

2-6. INSTALLATION REQUIREMENTS. 

2-7. Refer to the environmental specifications in Table 1-1 and 
ensure a proper operational environment exists prior to installation. 

2-8. INSTALLATION. 

2-9. Each modulation monitor is assembled, operated, tested, and 
inspected at the factory prior to shipment and is ready for installation 
when received. Prior to installation, this publication should be 
studied to obtain a thorough understanding of the operation, circuitry, 
nomenclature, and installation requirements. Installation is accom­
plished as follows: 1) Preliminary Installation, 2) Placement, 3) 
Wiring, and 4) Installation Adjustments. 

2-10. 

WARNING 

PRELIMINARY INSTALLATION. 

ENSURE NO PRIMARY POWER IS CONNECTED TO THE 
MONITOR BEFORE PROCEEDING. 

2-11. Refer to the following information and perform the prelim-
inary installation procedures. The procedures will require the unit be 
placed ona work surface with the top-panel removed. After completion 
of the procedures, replace the unit top-panel. 
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2-12. CIRCUIT BOARD PROGRAMMING CHECK. The monitor circuit boards 
are factory programmed during final test. To assure the circuit board 
jumpers and switches have not become dislodged or changed during ship­
ment, refer to Figure 2-1 and check the position of each circuit board 
jumper and switch. 

WARNING ENSURE NO PRIMARY POWER IS CONNECTED TO THE 
MONITOR BEFORE PROCEEDING. 

2-13. INPUT VOLTAGE CHECK. The monitor is programmed for the 
proper power supply voltage when shipped from the factory. Ensure the 
power supply voltage programmi ng is correct as follows. 

2-14. Ensure the power supply voltage to be used (100V, 115/120V, 
220V, or 230/240V) is visible from the ac line voltage selector device 
on the monitor rear-panel. If the ac line voltage must be changed, 
proceed as follows: 

2-15. 
the fuse 
for 100V 

2-16. 

A. Remove the ac voltage selector circuit board with 
a small pair of needle-nose pliers. Re-insert the 
circuit board so that the correct ac line voltage 
is visible from the ac voltage selector device window. 

Remove the fuse from the ac voltage selector device. Ensure 
and the spare fuse are slow-blow types rated at 1.0 amperes 
to 120V operation or 0.5 amperes for 220V to 240V operation. 

PLACEMENT. 

2-17 The Model 1410 modulation monitor requires 5.25 inches (13.3 
cm) of a 19 inch (48.3 cm) cabinet and may be mounted in any convenient 
location within reach of signal and power cables. An additional 1.75 
inches (4.4 cm) of cabinet space above and below the unit is required to 
provide adequate cooling. The unit should not be mounted directly above 
or below heat-generating equipment, otherwise no special requirements 
need be observed. 

2-19. 

2-20. 
(located 
RMS. 

2-21. 
a ground 
quired. 

WIRING. 

RF WIRING. Connect the RF input to the RF IN receptacle 
on the rear-panel). Ensure the input voltage is less than 15V 

GROUND. A terminal is provided on the monitor rear-panel for 
connection. Connect an earth ground to the terminal as re-

2-22. REMOTE INDICATIONS. Remote meter indications are provided 
on the REMOTE 1 and REMOTE 2 rear-panel connectors. Refer to Figure 
2-2 and construct remote interface cables as required. Mating con­
nectors for the cables are provided in the monitor accessory kit. 

2-2 

I 
1 , 

! 

( , , 

I 
t 
i 
\ 

I 



N 
I 

W 

1 

1 
2 
3 

t II [\,n1~~~I'/~~ I 
0 

J48 R8S 

(9 
~ 

I~ 

VCO DISABLE JUMPER 
J48: 
INSTALL JUMPER. 

/ 

------------ / 
/ ..L 

/// 
\ 

0"'L< 

O""1j 

DIGITAL PILOT DETECTION 
CIRCUIT TEST JUMPER J36: 
INSTALL JUMPER. 

O""1j 

J36 

R~ 30 0 fiR 
5 Cl2 ~~ 

COPYRIGHT ® MOTOROLA. INC. MARCH 1968 

597-0105-2 
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REMOTE 1 

Ilaaaaa:!] 
123456 

REMOTE 2 

11= a a. a a a II 
1 2 3 4 5 6 

AUDIO OUT 

3 456 

--~-

REMOTE 1 
PIN 
[!] • REMOTE LEFT/L+R MODULATION METER OUTPUT 

[g] • GROUND 

~ • REMOTE RIGHT/L-R MODULATION METER OUTPUT 

~ • GROUND 

[iJ • REMOTE LEFT IL+R ADJUSTABLE PEAK INDICATOR} +12VOC @ 10mA WHE 

[§J • REMOTE RIGHT/L-R ADJUSTABLE PEAK INDICATOR ACTIVE (LOGIC 1) 

REMOTE 2 
PIN 
[!] • REMOTE +1251 L+R PEAK INDICATOR} +12VDC @ 10mA WHEN 
[g] .. REMOTE -1001 L+R PEAK INDICATOR ACTIVE (LOGIC 1) 

131 • GROUND 

~ • REMOTE 1001 L-R PEAK INDICATOR 

} 
+12VDC @ 10mA WHEN 
ACTIVE (LOGIC 1) [iJ .. REMOTE PILOT INDICATOR 

[§J .. GROUND 

AUDIO OUT 
PIN 

[!] .. +} LEFT CHANNEL 
[g] .-
~ .. GROUND 

~ • +} RIGHT CHANNEL 
[iJ .. -
f6l • GROUND 

AUDIO OUTPUT 
IMPEDANCE: 600 OHMS 
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FIGURE 2-2. REMOTE INDICATOR AND AUDIO WIRING 
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2-23. AUDIO OUTPUTS. Balanced, 600 Ohm left and right channel 
audio outputs are provided on the AUDIO OUT rear-panel connector. Refer 
to Figure 2~2 and construct an audio interface cable as required. A 
mating connector for the cable is provided in the monitor accessory kit. 

2-24. INSTALLATION ADJUSTMENTS. 

2-25. RF ATTENUATOR. Installation adjustments involve the adjust­
ment of the RF attenuator which determines the acceptable carrier input 
level to the internal AGC circuitry. Once the RF attenuator is correct­
ly positioned, future adjustment will not be required. To adjust the RF 
attenuator, proceed as follows. 

2-26. Apply power to the monitor by connecting the ac cord to an 
appropriate power source. 

2-27. Apply the normal operating RF signal to the monitor. 

2-28. Refer to Figure 2-3 and observe the RF ATTENUATOR and the RF 
HIGH and RF LOW indicators. With the RF ATTENUATOR at the 0 dB posi­
tion, adjust the control clockwise to the -6 dB position. Wait approx­
imately 30 seconds to allow the internal AGC circuitry to track the new 
input level and observe the RF HIGH and RF LOW indicators. Continue 
slowly adjusting the attenuator as directed by the indicators until both 
the RF HIGH and RF LOW indicators are extinguished. 

2-29. After adjusting the RF ATTENUATOR, ensure the front-panel RF 
indicator on the RF/PILOT switch/indicator is illuminated and observe 
the RF/PILOT LEVEL display (refer to Figure 2-3). Both indicators in 
the NOM display must be illuminated. If only one indicator is illu­
minated, adjust the RF ATTENUATOR one position clockwise or counter­
clockwise as required until: 1) both RF LEVEL NOM indicators illuminate 
and 2) both the RF HIGH and RF LOW indicators extinguish. 

2-5 
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SECTION III 
OPERATION 

3-1. INTRODUCTION. 

3-2. This section identifies all controls and indicators asso­
ciated with the Model 1410 AM stereo modulation monitor and provides 
standard operating procedures. 

3-3. CONTROLS AND INDICATORS. 

3-4. Refer to Figure 3-1 for the location of all controls and in-
dicators associated with the Model 1410 AM stereo modulation monitor. 
The function of each control or indicator is described by Table 3-1. 

INDEX 
NO. 

1 

2 

3 

4 

5 

TABLE 3-1. CONTROLS AND INDICATORS 
(Sheet 1 of 6) 

NOMENCLATURE 

LEFT. RIGHT, L+R, 
L-R, and PILOT 
Connections 

+125% L+R Peak 
Indicator 

-100% L+R Peak 
Indicator 

LEFT/L+R Channel 
Modulation Meter 
RANGE Indicators 

LEFT/L+R Channel 
Modulation Meter 
AUTORANGE Switch/ 
Indicator 

FUNCTION 

Decoded audio samples for external test 
equipment. 

Indicates +125% L+R peak modulation when 
illuminated. The indicator is independent 
of the INPUT L/L+R switch/indicator and 
continuously monitors positive peak L+R 
modulation. 

Indicates -100% L+R peak modulation when 
illuminated. The indicator is independent 
of the INPUT L/L+R switch/indicator and 
continuously monitors negative peak L+R 
modulation. 

Indicators which illuminate to indicate 
the various LEFT/L+R channel ~odulation 
meter ranges. 

SWITCH: Selects manual or autorange opera­
tion of the LEFT/L+R channel modulation 
meter. Autorange operation is selected 
only when simultaneously operated with 
the RIGHT/L-R channel AUTORANGE switch/ 
i ndi cator. 
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INDEX 
NO. 

6 

7 

8 

TABLE 3-1. CONTROLS AND INDICATORS 
(Sheet 2 of 6) 

NOMENCLATURE 

RF/PILOT LEVEL 
Switch/Indicator 

LEVEL Display 

RIGHT/L-R Channel 
Modulation Meter 
AUTORANGE Switch/ 
Indicator 

FUNCTION 

ON INDICATOR: Indicates autorange operation 
of the LEFT/L+R channel modulation meter 
when illuminated. 

OFF INDICATOR: Indicates manual operation of 
the LEFT/L+R channel modulation meter 
when illuminated. 

SWITCH: Selects RF or pilot level parameters 
to be presented on the LEVEL display. 

PILOT LEVEL INDICATOR: 
level parameter is 
when illuminated. 

Indicates the pilot 
selected for display 

RF LEVEL INDICATOR: Indicates the RF level 
parameter is selected for display when 
i llumi nated. 

Displays the RF LEVEL or PILOT LEVEL param­
eters as selected by the RF/PILOT LEVEL 
switch/indicator. 

RF LEVEL DISPLAY: 
Scale: -5% to +5% 

I 

Operation: Two NOM indicators illu­
minate to indicate a correct RF input 
level. Carrier shift is displayed by 
individual indicators which illuminate I,! 
at 1% increments between -5% and +5%. . 

PILOT LEVEL DISPLAY: 
Scale: 0% to 10% 
Operation: Two NOM indicators illu­

minate to indicate 5% pilot injection. 
Additional pilot level parameters are 
displayed by individual indicators 
which illuminate at 1% increments be­
tween 0% and 10%. 

SWITCH: Selects manua 1 or autorange operati or 
of the RIGHT/L-R channel modulation 
meter. Autorange operation is selected 
only when simultaneously operated with 
the LEFT/L+R channel AUTORANGE switch/ 
indicator. 
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NO. 
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10 

11 

12 

13 

14 

15 

TABLE 3-1. CONTROLS AND INDICATORS 
(Sheet 3 of 6) 

NOMENCLATURE 

RIGHT/L-R Channel 
Modulation Meter 
RANGE Indicators 

L-R 100% Peak 
Indicator 

PILOT Indicator 

RIGHT/L-R Channel 
Adjustable Peak 
Modulation 
Indicator 

RIGHT/L-R Channel 
Adjustable Peak 
Modulation 
Indicator Control 

RIGHT/L-R Channel 
Test Receptacle 

RIGHT/L-R Channel 
Modulation Meter 

FUNCTION 

ON INDICATOR: Indicates autorange operation 
of the RIGHT/L-R channel modulation 
meter when illuminated. 

OFF INDICATOR: Indicates manual operation of 
the RIGHT/L-R channel modulation meter 
when illuminated. 

Indicators which illuminate to indicate the 
various RIGHT/L-R channel modulation meter 
ranges. 

Indicates 100% L-R peak modulation when 
illuminated. The indicator is independent 
of the INPUT R/L-R switch/indicator and 
continuously monitors L-R modulation. 

Illuminates to indicate the detection of a 
25 Hz pilot tone. 

Illuminates to indicate the right/L-R channel 
modulation as selected by the right/L-R chan­
nel adjustable peak modulation indicator 
control. 

Selects the right/L-R channel modulation per­
centage displayed on the right/L-R channel 
adjustable peak modulation indicator. 

Decoded right/L-R channel audio samples for 
external test equipment. 

Displays right channel or L-R channel modula­
tion levels. The modulation parameters are 
displayed by semi-peak and average meter 
ballistics. 

METER RANGE 

o dB,­
-10 dB--.l-

-20 dB}--30 dB 
-40 dB 
-50 dB 
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INDEX 
NO. 

16 

17 

18 

19 

20 

TABLE 3-1. CONTROLS AND INDICATORS 
(Sheet 4 of 6) 

NOMENCLATURE 

R/L-R INPUT 
Switch/Indicator 

RIGHT/L-R -/+ 
POLARITY Switch/ 
Indicator 

MON ITOR Leve 1 
Control 

MONITOR Receptacle 

L/L+R INPUT 
Switch/Indicator 

FUNCTION 

SWITCH: Selects right channel or L-R channel 
information to be presented on the right/ 
L-R channel modulation meter, adjustable 
peak modulation indicator, and front­
panel test receptacle. 

L-R INDICATOR: Indicates L-R modulation in­
formation is presented on the right/L-R 
channel modulation meter, adjustable peak 
modulation indicator, and front-panel 
test receptacle when illuminated. 

R INDICATOR: Indicates right channel modula­
tion information is presented on the 
right/L-R channel modulation meter, ad­
justable peak modulation indicator, and 
front-panel test receptacle when illu­
minated. 

SWITCH: Selects positive or negative peak 
right/L-R channel information to be dis­
played by the right/L-R channel modula­
tion meter and adjustable peak modulation 
i ndi cator. 

+ INDICATOR: Indicates positive peak infor­
mation is displayed on the right/L-R 
channel modulation meter and adjustable 
peak modulation indicator. 

- INDICATOR: Indicates negative peak infor­
mation is displayed on the right/L-R 
channel modulation meter and peak mod­
ulation indicator. 

Adjusts the headphone level. 

Headphone receptacle. 

SWITCH: Selects left channel or L+R channel 
information to be presented on the left/ 
L+R channel modulation meter, adjustable 
peak modulation indicator, and front­
panel test receptacle. 
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INDEX 
NO. 

21 

22 

TABLE 3-1. CONTROLS AND INDICATORS 
(Sheet 5 of 6) 

NOMENCLATURE 

LEFT/L+R -/+ 
POLARITY Switch/ 
Indicator 

LEFT/L+R Channel 
Modulation Meter 

FUNCTION 

L+R INDICATOR: Indicates L+R modulation in­
formation is presented on the left/L+R 
channel modulation meter, adjustable peak 
modulation indicator, and front-panel 
test receptacle when illuminated. 

L INDICATOR: Indicates left channel modula­
tion information is presented on the 
left/L+R channel modulation meter, ad­
justable peak modulation indicator, and 
front-panel test receptacle when illu­
minated. 

SWITCH: Selects positive or negative peak 
left/L+R channel information to be dis­
played by the left/L+R channel modulation 
meter and adjustable peak modulation in­
dicator. 

+ INDICATOR: Indicates positive peak infor­
mation is displayed on the left/L+R 
channel modulation meter and adjustable 
peak modulation indicator. 

- INDICATOR: Indicates negative peak infor­
mation is displayed on the left/L+R 
channel modulation meter and adjustable 
peak modulation indicator. 

Displays left channel or L+R channel modula­
tion levels. The modulation parameters are 
displayed by semi-peak and average meter 
ballistics. 

METER RANGE 

o dBI .. 
-10 dB~ 

-20 dB[]--30 dB 
-40 dB 
-50 dB 
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INDEX 
NO. 

23 

24 

25 

NOTE 

NOTE 

3-5. 

TABLE 3-1. CONTROLS AND INDICATORS 
(Sheet 6 of 6) 

NOMENCLATURE . FUNCTION 

LEFT/L+R Channel Illuminates to indicate the left/L+R channel 
Adjustable Peak modulation as selected by the left/L+R adjust-
Modulation able peak modulation indicator control. 
Indicator Control 

LEFT/L+R Channel Selects the left/L+R channel modulation per-
Adjustable Peak centage displayed on the left/L+R channel 
Modulation adjustable peak modulation indicator. 
Indicator Control 

LEFT/L+R Channel Decoded left/L+R channel audio samples for 
Test Receptacle external test equipment. 

THE FOLLOWING PROCEDURE ASSUMES THAT THE 
MODULATION MONITOR IS COMPLETELY INSTALLED AND 
IS FREE OF ANY DISCREPANCIES. 

OPERATION. 

3-6. 
monitoring 
monitoring 

The following text presents operating procedures for specific 
functions. Perform the appropriate procedure for the type of 
function desired. 

3-7. PRELIMINARY OPERATION. 

3-8. Apply primary power to the monitor by connecting the ac power 
cord to an acceptable power source. Check for an acceptable RF input 
level by ensuring: 1) the two NOM indicators on the front-panel LEVEL 
display are illuminated and 2) the rear-panel RF HIGH and RF LOW indica­
tors are extinguished. If RF input level adjustment is required, refer 
to the INSTALLATION ADJUSTMENT procedures in SECTION II, INSTALLATION. 

3-9. RF/PILOT LEVEL MONITORING. 

3-10. The RF/PILOT level display normally operates in the RF LEVEL 
mode. Depress the RF/PILOT LEVEL switch/indicator to illuminate the 
PILOT indicator and observe the pilot level parameter on the RF/PILOT 
LEVEL display. 

3-11. INPUT SELECTION. 

3-12. Depress the L/L+R INPUT or the R/L-R INPUT switch/indicators 
to illuminate the desired parameter indicator. The parameter will be 
presented on the associated channel modulation meter, adjustable peak 
modulation indicator, and front-panel test receptacle. 
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3-13. ADJUSTABLE PEAK MODULATION INDICATOR OPERATION. 

3-14. Operate the adjustable peak modulation indicator control to 
the desired modulation percentage. The adjustable peak modulation in­
dicator will illuminate at the selected modulation parameter when 
applicable. 

3-15. MODULATION METER OPERATION. 

3-16. AUTORANGE OPERATION. Select autorange operation of the mod-
ulation meters by simultaneously depressing BOTH the LEFT/L+R channel 
and RIGHT/L-R channel AUTORANGE ON/OFF switch/indicators. The AUTORANGE 
ON indicators will illuminate to indicate autorange operation. The 
meter circuitry will automatically select the correct operating range 
and present the value on the RANGE display. 

3-17. MANUAL OPERATION. To select the manual mode of operation, 
proceed as follows: 

A. Depress the desired channel AUTORANGE ON/OFF switch/ 
indicator to illuminate the OFF indicator. 

B. To select the meter operating range, depress the channel 
AUTORANGE ON/OFF switch/indicator. The meter circuitry 
will increment -10 dB and present the value on the 
RANGE display. Continue depressing the AUTORANGE ON/ 
OFF switch/indicator until the desired operating range 
is presented on the RANGE display. 

3-18. POLARITY SELECTION. 

3-19. Depress the LEFT/L+R channel POLARITY +/- or the RIGHT/L-R 
channel POLARITY +/- switch/indicators to illuminate the desired param­
eter indicator. The selected parameter will be presented on the asso­
ciated channel adjustable peak modulation indicator and modulation 
meter. 

3-20. AUDIO MONITORING. 

CAUTION DO NOT CONNECT MONOPHONIC HEADPHONES TO THE 
MONITOR RECEPTACLE. 

3-21. The MONITOR headphone receptacle accepts a wide variety of 
stereophonic headphones. The MONITOR receptacle will not accept mono­
phonic headphones without damage to the monitor circuitry. Ensure that 
only stereophonic headphones are connected to the headphone receptacle. 

3-22. Insert a stereophonic headphone into the MONITOR receptacle 
to monitor program audio. 

3-21. Operate the MONITOR level control to adjust the headphone 
level as required. 
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4-1. INTRODUCTION. 

SECT! ON I V 
THEORY OF OPERATION 

4-2. This section presents the theory of operation for the 
Motorola Model 1410 AM stereo modulation monitor. A simplified sche­
matic of the unit is presented in Figure 4-1. Refer to the simplified 
schematic as required for the following functional equipment 
description. 

4-3. When applicable, the text will describe the operation of the 
left/L+R channel and the right/L-R channel audio circuits. The left/ 
L+R and right/L-R channels contain identical circuitry, therefore only 
the left/L+R channel will be discussed. 

4-4. FUNCTIONAL DESCRIPTION. 

4-5. RF DEMODULATOR CIRCUIT BOARD. 

4-6. RF INPUT CIRCUIT. C-QUAM AM stereo is applied to the monitor 
through a ~ to -30 dB RF attenuator which provides coarse level control 
of the input signal. Impedance matching transformer T1 provides un­
balanced-to-balanced signal conversion and dc isolation. Integrated 
circuit U1 functions as the control device of an RF AGC circuit which 
acts to maintain a constant RF input level for precision decoding opera­
tions. Transistors Q1 and Q2 operate as a buffer stage and provide dc 
bias transformation. 

4-7. The C-QUAM signal from the transistor buffer stage i~ ap~lied 
to intermediate frequency (IF) down converter U3. Down converS10n 1S 
accomplished by subtracting the RF input signal from a synthesizer fre­
quency (carrier frequency + 450 kHz) to yield a 450 kHz C-QUAM signal. 
The output of the down converter is applied directly to a 4th order 450 
kHz band-pass filter consisting of inductor-capacitors pairs L1-C27, 
L3-C47, L2-C28, and L4-C48. 

4-8. The band-pass filter output is applied to unbalanced-to-
balanced signal converter U2. The output of the signal converter is 
applied to a buffer stage consisting of transistors Q16, Q17, Q21, and 
Q22 for distribution to the decoding circuitry. 

4-9. FREQUENCY SYNTHES,lZER CI RCUIT. The frequency synthes i zer is 
a phase-locked-loop circuit which generates and maintains the phase and 
frequency of a voltage-controlled-oscillator (VCO) to a high level of 
precision. The circuit is designed with the ability to synthesize: 1) 
111 frequencies within the 530 kHz to 1620 kHz AM broadcast band in 10 
kHz increments, or 2) 123 frequencies within the 522 kHz to 1620 kHz AM 
broadcast band in 9 kHz increments (with 9 kHz increment programming 
option 907-0104). 
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4-10. The synthesizer operates from binary coded carrier frequency 
information entered through programming switch 51. Programming switch 
51 and resistor network R133 function together to generate a binary for­
mated frequency which is routed through tri-state data driver U9 to pro­
gram frequency synthesizer U7. A secondary frequency programming cir­
cuit is included as a provision for a preselector. 

4-11. Frequency synthesizer U7 operates from a 10.24 MHz oscillator 
reference (Yl) and the frequency programming information. Once program­
med, U7 will output a series of rectangular-wave pulses to loop filter 
U13A and low-pass filter UI3B. U13A and U13B function together to gen­
erate a stable dc control voltage for application to a voltage-control­
led-oscillator (VCO) module. The control voltage is used by the VCO 
module to generate a precision frequency reference (4 [carrier frequency 
+ 450 kHz]). 

4-12. The output of the VCO module is applied through a transistor 
amplifier/buffer stage (06 and 07) to divider U14. U14 is a divide-by­
four counter which significantly improves the phase noise of the fre­
quency synthesizer circuit. The output of U14 (carrier frequency + 450 
kHz) is applied directly to the RF input circuit down converter (U3). 

4-13. Precision alignment of the VCO output is maintained by the 
phase-locked-loop design. Feedback samples from the VCO are monitored 
by a phase comparator circuit within U7. If the VCO frequency shifts 
from the programmed operating state, the output of U7 will change to 
adjust the control voltage and maintain a stable VCO output. 

4-14. AM Band Decoder Circuit. Integrated circuits U12, U8A, and 
transistor 05 operate as a AM band decoder. The synthesizer requires 
maximum gain at the upper end of the AM band. The band decoder oper­
ates to determine the programming of the synthesizer and control the 
gain of the circuit via transistor 08. At the upper end of the AM band, 
08 is biased off to allow maximum synthesizer loop gain. At the low end 
of the AM band, 08 is biased on to divide the synthesizer loop gain and 
increase the stability. 

4-15. AUTOMATIC-GAIN-CONTROL (AGC) CIRCUIT. The monitor is equip­
ped with a single dual-speed automatic-gain-control circuit (AGC). The 
circuit acts to maintain a constant RF input level for precision de­
coding circuit operations. 

4-16. The AGC circuit operates from an L+R feedback sample gener-
ated by the decoding circuit. The L+R audio sample is applied to first 
stage 10 Hz low-pass filter U4A. U4A is a second order low-pass filter 
which generates a stable dc voltage for application to AGC circuit in­
tegrator U4B. Integrator U4B evaluates the dc voltage from U4A and 
generates a ~orresponding dc control voltage. The control voltage is 
routed through AGC disable jumper J31 and driver 03 to light-dependent­
resistor LORI. LORI is a continuously variable active device which acts 
to control the gain of AGC circuit amplifier Ul. As the control voltage 
from U4B goes negative, the resistance of LORI will increase which de­
creases the gain of Ul. As the control voltage goes positive, the 
resistance of LORI will decrease which increases the gain of the Ul. 
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4-17. The AGC circuit contains two 
RIll determines the audio output level. 
AGC circuit range. 

potentiometers. Potentiometer 
Potentiometer RI12 adjusts the 

4-18. AGC Circuit Speed Control. The AGC is designed to operate at 
two speeds: 1) normal speed and 2) high speed. Operational amplifiers 
U5A and U5B function as a window comparator circuit which evaluates a 
voltage sample from low-pass filter U4A. The AGC circuit will operate 
at a normal rate when the voltage sample from U4A is within the window 
comparator threshold limits. When the voltage sample is above or below 
the window comparator limits, the comparator will output a HIGH to bias 
light-dependent-resistor LDRI on which increases the AGC speed and the 
rate of RF level correction. As the RF level nears the optimum point, 
the output of the window comparator will go LOW to return the AGC cir­
cuit speed to normal. 

4-19. RF LEVEL CIRCUIT. A voltage sample from U4A is also routed 
to the RF level circuit. The sample is applied to second stage 10 Hz 
low-pass filter U6A. U6A is a second order low-pass filter designed to 
further refine the signal from U4A. The output of U6A is applied to 
operational amplifiers U6C, U6D and potentiometer RI13 which function 
as a RF level calibration circuit. The output of the calibration cir­
cuit is inverted by U6B for application to the RF/pilot level display. 

4-20. DECODING CIRCUIT. The decoding circuitry consists of: 1) 
three individual detector circuits, 2) a correction circuit, and 3) a 
reference oscillator circuit. The circuits operate as part of a closed 
loop to accurately decode the C-QUAM signal into L+R and L-R audio. 

4-21. Envelore Detector Circuit. 450 kHz C-QUAM from the transis­
tor buffer stageQl6, Q17, Q21, and Q22) is applied to a second ampli­
fier/buffer stage (U24). The output of buffer stage U24 is applied to 
U35 which functions as an amplitude limiter. The limiter provides a 
carrier and phase reference for application to the envelope detector. 

4-22. Integrated circuit U28 operates as an envelope detector to 
decode the L+R portion of the C-QUAM signal. The output of U28 is 
applied through a 900kHz notch filter (L9) to buffer stage U25. Cal­
ibration of the envelope detector is provided by potentiometer R33I. 

4-23. Q Detector/] Detector Circuits. 450 kHz C-QUAM from the 
transistor buffer stage (QI6, Q17, Q2I, and Q22) is also applied to in­
tegrated circuits U20 and U2I which operate as a correction circuit am­
plifier. The function of the amplifier is, to introduce a correction 
signal which converts the applied C-QUAM into quadrature modulation 
(QUAM) for application to a conventional quadrature (Q) detector. 

4-24. The output of the correction circuit amplifier is applied 
through a transistor buffer stage (Q14, Q15, Q19, and Q20) and balance 
control R323 to the Q and] detector circuits. Phase references for the 
detector circuitry is provided a phase-locked-loop oscillator circuit. 
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4-25. Integrated circuit U27 functions as a conventional quadrature 
(Q) detector. U27 compares a phase reference to the input signal to ac­
curately decode the L-R information from the applied signal. The output 
of U27 is applied through 900 kHz notch filter L7 to the L-R audio cir­
cuit. Calibration of the Q detector is provided by potentiometer R327. 

4-26. Integrated circuit U26 operates as the I (in-phase) detector. 
The function of U26 is to decode in-phase L+R information from the ap­
plied signal for application to the correction circuit. 900 kHz notch 
filter L6 is provided to attenuate the second harmonic in the output 
signal. 

4-27. Correction Circuit. Due to the removal of a modulation com-
ponent in the C-QUAM encoding system for envelope detector compatibil­
ity. the C-QUAM demodulating circuit requires the re-generation of the 
component for L-R decoding operations. The modulation component is gen­
erated by a correction circuit which processes envelope and I detector 
samples for application to a correction circuit amplifier. The ampli­
fier converts the applied C-QUAM into normal quadrature modulation 
(QUAM) to allow the use of a conventional quadrature detector for L-R 
decoding. 

4-28. Samples of the envelope and I detectors outputs from buffer 
stage U25 are applied to integrated circuits U22 and U23 which are con­
figured as a differential amplifier. The circuit differentially ampli­
fies the input signals to generate a correction signal. The differen­
tial output of the circuit is amplified by Q23 and Q24 and applied to 
correction circuit amplifier U20 and U21. U20 and U21 are configured as 
a variable gain amplifier which adds the correction signal to the ap­
plied C-QUAM. 

4-29. Comparator U34A/U34B and transistor Q12 function as a correc-
tion circuit limiter. U34A/U34B compares the correction signal to a 
fixed voltage reference established by limit level control R332. If the 
correction signal increases above the reference, the comparator will 
bias diode 036 and transistor Q12 on to clamp the signal at a maximum 
level. This circuit is required to increase the stability of the de­
coding circuit by preventing the excessive application of correction 
signal. A 1.8 MHz notch filter (L8) is provided in the circuit to 
attenuate the correction signal fourth harmonic. 

4-30. Reference Oscillator Circuit. An L-R sample is routed to a 
phase-locked-loop oscillator circuit which generates and maintains a 
phase reference for the Q and I detector circuits. The sample is ap­
plied to integrated circuit U30A which operates as a pilot tone invert­
ing band-pass filter. The inverted output of U30A is summed with a non­
inverted L-R sample to provide pilot tone cancellation. Potentiometer 
R329 provides pilot tone filter frequency adjustment. Potentiometer 
R330 is provided as a pilot tone null control. 
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4-31. The output of the pilot tone cancellation circuit is applied 
to oscillator loop filter U30B. U30B produces a stable dc control volt­
age for application to a voltage-controlled-oscillator (veO). The con­
trol voltage is used by the veo to generate a precision reference signal. 
The output of the veo is applied through buffer stages Q11 and Q13 to 
divider U18/U19. U18 and U19 are configured as a divide-by-four counter 
which generates four phase references for application to the Q and I 
detector circuitry. 

4-32. Reference Oscillator Loop Filter Control Circuit. The speed 
of the oscillator loop filter is determined by a control circuit. An I 
detector sample is routed to U31D which functions as a differential am­
plifier. The differential output of U31D is routed through second order 
low-pass filter U31A to integrator U30C which operates to control the 
speed of the loop filter. Resistors R231, R232, and capacitor C166 
operate as a control voltage processing circuit. Buffer U30D provides 
isolation between the processing circuit and active control device LDR3. 

4-33. When a sample from low-pass filter U31A increases above the 
threshold limit of integrator U30e, the integrator will output a voltage 
to the RC processing circuit. The circuit will respond by generating a 
control voltage to gradually bias LDR3 on and increase the loop filter 
speed. As the decoding loop stabilizes, the sample from U31A will de­
crease below the threshold limit of U30C. The output of integrator U30C 
will go LOW. Capacitor C166 in the RC processing circuit will discharge 
to gradually bias LDR3 off and return the loop filter speed to normal. 

4-34. L-R AUDIO CIRCUIT. L-R audio from Q detector U27 is applied 
to differential amplifier U29C. The differential output of U29C is 
applied to forth order low-pass filter U29A/U29B. The output of the 
filter is applied through separation control circuit U29D and R328 to 
the audio circuit board input circuit. 

4-35. L+R AUDIO CIRCUIT. L+R audio from buffer stage U25 is ap-
plied to differential amplifier U31C. The differential output of U31C 
is applied to U31B and U33A which are configured as a fourth order low.­
pass filter. The output of the filter is inverted by U33B and routed to 
the audio circuit board input circuit. 

4-36. POWER SUPPLY CIRCUIT. The power supply circuit consists of a 
dual rectifier network which generates a variety of dc voltage poten­
tials. A 38.5V ac potential from power supply transformer T1 is full­
wave rectified by diodes D17 through D20 and filtered by capacitors C63 
and C64 to produce unregulated ±20V dc potentials. The ±20V potentials 
are routed to regulators Ul, UIO, Ull, and U16 to produce ±15V and 
±16.5V dc supplies. 

4-37. A 20.5V ac potential is full-wave rectified by diodes D13 
through D16 and filtered by capacitors C62 and C65 to produce unreg­
ulated ±12V potentials. A sample of the +12V potential is regulated by 
U17 into a +5V dc supply. 

4-38. All power supply circuit regulators are operated as fixed 
voltage devices and contain internal thermal and short-circuit current 
limiting features. The regulators are further protected from reverse 
polarity potentials applied to the inputs and outputs by diode networks. 
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4-39. AUDIO CIRCUIT BOARD. 

4-40. AUDIO INPUT CIRCUIT. L-R and L+R audio from the demodulator 
circuit board is routed to input buffers U1A and U1B. The outputs from 
U1A and U1B are distributed to: 1) the audio dematrix circuit, 2) the 
pilot detection circuit, and 3) the L-R/L+R indicator circuit. 

4-41. AUDIO DEMATRIX CIRCUIT. L-R and L+R audio is routed to in­
tegrated circuits U3A/U3B and U4A/U4B which are configured as a preci­
sion audio dematrix circuit. The dematrix circuit decodes the L-R and 
L+R audio into separate left and right channel information for applica­
tion·to several audio circuits. 

4-42. PILOT DETECTION CIRCUIT. L-R audio is routed to U2A/U2B 
which is configured as a 25 Hz band-pass filter. The output of the 
band~pass filter is applied through amplifier stage U7A to the pilot 
indicator and level circuits. 

4-43. Pilot Indicator Circuit. A pilot sample from U7A is applied 
through pilot circuit test jumper J36 to a digital pilot detection cir­
cuit. Integrated circuits U17A/U17B are configured as a 25 Hz digital 
signal converter. U17A/U17B convert the analog pilot information into a 
digital format. Integrated circuit U20A operates as a digital frequency 
detector and U20B functions as a digital bandwidth detector. 

4-44. The circuit functions by processing the pilot information 
through the signal converter, frequency detector, and bandwidth detector. 
As 25 Hz pilot information is detected by U20A and U20B, control logic 
U17C will go LOW. The LOW from U17C will generate a HIGH from indicator 
timer U19B to indicate the detection of pilot tone information. 

4-45. Pilot Level Circuit. A pilot sample from U7A is also routed 
to a pilot level circuit. The sample is applied to integrated circuit 
U10A and diodes 01 and 02 which operate as a half-wave rectifier. The 
rectified output from U10A is applied through buffer U10B to the RF/ 
pilot level display circuitry. Potentiometer R37 provides pilot level 
calibration. 

4-46. L-R/L+R INDICATOR CIRCUITRY. L-R audio is applied to 100% 
L-R indicator comparator U5C. When the L-R level increases above the 
reference established by 100% L-R peak indicator calibration control 
R48, the output of U5C will go HIGH. The HIGH from U5C will generate a 
HIGH from 100% L-R peak indicator timer U19A which is applied to the 
right/L-R channel indicator driver array. 

4-47 L+R audio is applied to +125% L+R indicator comparator U5A. 
When the positive L+R level increases above the reference established by 
+125% L+R peak indicator calibration control R11, the output of U5A will 
go HIGH. The HIGH from U5A will generate a HIGH from +125% L+R peak 
indicator timer U6A which is applied to the left/L+R channel indicator 
driver array. 
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4-48 L+R audio is also applied to -100% L+R indicator comparator 
U5B. When the negative L+R level increases above the reference estab­
lished by -100% L+R peak indicator calibration control R15, the output 
of U5B will go HIGH. The HIGH from U5B will generate a HIGH from -100% 
L+R peak indicator timer U6B which is applied to the left/L+R channel 
indicator driver array. 

4-49. LEFT/L+R CHANNEL METER INPUT CIRCUIT. Left channel informa-
tion from the audio dematrix circuit is routed to integrated circuits 
U11A/U11B which are configured as a left channel pilot notch filter. 
The output of the filter is applied to the left/L+R select circuit. 

4-50. Left/L+R Select Circuit. Left or L+R parameter selection is 
accomplished by a front-panel toggle switch and control logic circuit. 
Left channel information from the pilot notch filter is applied to switch 
U13A. L+R audio information from buffer U1B is applied to switch U13B. 

4-51. Input commands from left/L+R select switch/indicator S2 are 
routed through pulse stabilizer U9A/U9B to left/L+R select logic U16A. 
The commands direct flip-flop U16A to select either left channel or L+R 
channel audio via switches U13A and U13B. The selected audio from the 
switch matrix is routed through summing amplifier U21A to the front panel 
test receptacle and the left/L+R channel polarity select circuit. An 
indication of the parameter selection is initiated by select logic U16A 
which routes a control pulse to the left/L+R channel LED driver array 
for application to the input indicators. 

4-52. Left/L+R Polarity Select Circuit. Left or L+R polarity se­
lection is also accomplished by a toggle switch and control logic cir­
cuit. Left or L+R information from buffer U21A is applied to switch 
U13C. A sample of left or L+R information is also routed through in­
verter U21B to switch U13D. 

4-53. Input commands from left/L+R channel polarity switch/indica-
tor S3 are routed through pulse stabilizer U9C/U9D to left/L+R channel 
polarity select logic U16B. The commands direct flip-flop U16B to 
select either positive or negative audio via switches U13C and U13D. 
The selected audio from the switch matrix is routed through summing am­
plifier U56A for application to the meter amplifier circuit. An indica­
tion of the parameter selection is initiated by select logic U16B which 
routes a control pulse to the left/L+R channel LED driver array for 
application to the polarity indicators. 

4-54. LEFT/L+R CHANNEL METER AMPLIFIER CIRCUIT. Audio from the 
meter input circuit is applied to meter amplifier U56B. U56B is config­
ured as a mUlti-range amplifier designed to provide the appropriate 
gain required for the applied input signal. The gain of the amplifier 
is determined by a CMOS switch and resistor network. Control of the 
network is provided by an automatic/manual meter range circuit. 

4-55. Once the gain of meter amplifier U56B is established, the 
output signal is applied to a half-wave rectifier circuit consisting of 
integrated circuit U24A and diodes D1 and D2. The output of the recti­
fier is applied through buffer U24B to meter ballistics control switches 
U41C and U41D. 
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4-56. Meter Range Circuit. Control of the meter amplifier is pro­
vided by the meter range circuit. The circuit utilizes comparators and 
up/down counter technology to change the range of the meter circuit. 

4-57. A sample from the meter amplifier output is applied to U26A 
and U26B which are configured as a peak detector and hold circuit. The 
circuit detects and holds peak energy for range circuit evaluation. 
The output of the peak detector circuit is applied to window comparator 
U27A/U27B. The window comparator evaluates the applied input signal 
and determines if the signal is within the normal full-scale range of 
the modulation meter. 

4-58. The output of the window comparator ;s routed to NOR gates 
U28A, U28B, and U28C which function as up/down/hold logic. The output 
of the up/down/hold logic controls the actions of up/down counter U35. 
U35 is binary up/down counter which determines the range of the meter 
amplifier. The binary output of U35 is routed directly to BCD-to­
decimal decoder U37. U37 decodes the binary output of U35 and routes 
control signals to: 1) the meter amplifier gain control network and 2) 
meter ballistics control switches U41C/U41D. 

4-59. Meter Gain Control Network. Resistors R159, R166 through 
R171 and CMOS switches U39A through U39D and U41A are configured as a 
meter gain control circuit. Control signals from BCD-to-decimal de­
coder U37 direct the operations of switches U39A through U39D and U41 to 
establish the appropriate gain of the meter amplifier for the applied 
input signal. 

4-60. Meter Ballistics Control. CMOS switches U41C and U41D con-
trol the application of the rectified audio signal to the meter cir­
cuitry. Control signals from BCD-to-decimal decoder U37 close switch 
U41D for application to the peak meter ballistics or U41C for applica­
tion to the average meter ballistics. 

4-61. LEFT/L+R CHANNEL METER MODE CONTROL CIRCUIT. The left/L+R 
channel modulation meter is designed for two modes of operation: 1) 
manual and 2) autorange. Autorange/manual meter operation is accom­
plished by control switch commands and a digital logic circuit. The 
logic determines if the meter range circuitry is operated in the auto­
range or manual mode. 

4-62. Manual Operation. Manual meter operation is initiated when 
left/L+R channel autorange switch/indicator Sl is operated to the off 
position. The command is applied through pulse stabilizer U9E/U9F to 
one-shot generator U30A. U30A generates control signals for applica­
tion to AND gate U31A and the autorange reset logic. 

4-63. With the control input from U30A, AND gate U31A will gener-
ate a pulse to autorange on/off logic U33A. U33A generates a control 
pulse which produces a LOW from AND gate U31B to enable up/down counter 
U35. U33A also generates two additional control pulses which: 1) in­
structs U35 to count in the up direction and 2) disables the clock 
oscillator. The result of this action operates the control logic and 
meter range circuitry to the manual mode. 
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4-64. Manual meter range selection is accomplished by continued 
operation of autorange switch/indicator Sl. Feedback from autorange 
on/off logic U33A to AND gate U31A prevents the autorange on/off logic 
from operating to the automatic mode. When a meter range command is 
initiated, U30A will route a clock pulse through the clock disable/ 
manual control line which instructs up/down counter U35 to count up one 
increment. U37 decodes the command from U35 and lowers the meter range 
one increment. 

4-65. Autorange Operation. Automatic operation of the meter cir-
cuitry is initiated at the application of primary power or by operation 
of both the left/L+R and right/L-R channel autorange on/off switch/ 
indicators. When autorange on/off switch/indicators Sl and S5 are si­
multaneously depressed, command signals are processed through pulse 
stabilizers U9E/U9F (left/L+R channel) and U8E/U8F (right/L-R channel) 
to one-shot generators U30A (left/L+R channel) and U30B (right/L-R chan­
nel). U30A and U30B will simultaneously generate HIGH outputs to AND 
gate U32A. The output of U32A will go HIGH to activate autorange reset 
logic U34A. U34A applies reset pulses to autorange on/off logic U33A 
and U33B to operate the logic to the autorange mode. With the logic in 
the autorange mode, control pulses from U33A and U33B will be routed to 
AND gates U31C/D to enable the clock circuit. 

4-66. To operate the left/L-R channel meter range circuitry for 
autorange operation, U33A will apply a control pulse to AND gate U31B 
which allows the up/down/hold logic to control counter U35. The opera­
tion of U33A to the autorange state also allows the window comparator to 
establish the count direction of U35 which controls the direction of the 
meter range. 

4-67. PRESET POWER CIRCUIT. Integrated circuit U34B and transistor 
Q1 operate as a preset power circuit. Whenever power is applied to the 
monitor, the preset power circuit will act to initialize the logic cir­
cuitry to a preset format. 

4-68. HEADPHONE CIRCUIT. The modulation monitor is equipped with a 
stereo headphone circuit for audio monitoring. Left and right channel 
audio is applied to potentiometer R1 which provides headphone level con­
trol. Audio from R1 is routed through left channel headphone amplifier 
U52 and right channel headphone amplifier U45 to the headphone recep­
tacle. 

4-69. REGULATOR CIRCUIT. ±12V dc potentials from the demodulator 
circuit board are regulated into ±6V dc supplies by U49 and U50. Reg­
ulators U49 and U50 contain internal thermal and short-circuit current 
limiting features. The regulators are further protected from reverse 
polarity potentials applied to the inputs and outputs by diode networks. 

4-70. METER CIRCUIT BOARD. 

4-71. The meter circuit board contains two types of meter ballistic 
circuits: peak and average. The peak meter ballistic circuitry consists 
of a peak detector and driver stage. Integrated circuits U1A and U1B 
function as a peak detector and hold circuit. U2B functions as a driver. 
The circuit generates peak audio information for application to the mod­
ulation meter. 
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4-72. The average meter ballistic circuit consists of a low-pass 
filter and amplifier stage. Resistors R9, RIO, and capacitor C4 func­
tion as a passive low-pass filter. Integrated circuit U2A operates as a 
gain stage. The circuit generates average audio information for appli­
cation to the modulation meter. 

4-73. AUDIO CONTROL CIRCUIT BOARD. 

4-74. The audio control circuit board contains all the metering 
control switches and indicators. The control circuitry consists of the 
following individual circuits. 

A. L+R indicator circuitry. 
B. Left/L+R channel meter control and indicator circuit. 
C. Left/L+R channel adjustable peak indicator circuit. 
D. RF/Pilot level indicator circuit. 

4-75. L+R INDICATOR CIRCUITRY. L+R maximum modulation parameters 
are displayed on two status indicators. +125% L+R indicator DS1 and 
-100% L+R indicator DS2 illuminate to indicate the status of the L+R 
information. The indicators are controlled by L+R indicator circuit 
signals which are processed through left/L+R channel indicator driver 
U43 to provide isolation. 

4-76. LEFT/L+R CHANNEL METER CONTROL AND INDICATOR CIRCUITRY. 
Display of left/L+R channel meter operating parameters such as input 
conditions, autorange status, and range status are presented by a net­
work of indicators. Control of the meter operating parameters is accom­
plished by toggle switches which utilize ±6V switching logic. Indicator 
control signals are processed through meter range indicator driver U22 
and left/L+R channel indicator driver U43 to provide isolation. The 
following list presents a description and reference designator of each 
left/L+R channel operational switch and indicator. 

REFERENCE DESIGNATOR 
DS3 through DS8 
DS9 

DS10 

DSll 
DS12 
DS13 
DS14 
Sl 

S2 

S3 

DESCRIPTION 
Meter RANGE Indicators. 
LEFT/L+R Channel AUTORANGE OFF 

Indicator 
LEFT/L+R Channel AUTORANGE ON 

Indicator 
LEFT Input Indicator 
L+R Input Indicator 
LEFT/L+R Channel - Indicator 
LEFT/L+R Channel + Indicator 
LEFT/L+R Channel AUTORANGE ON/OFF 

Switch/Indicator 
LEFT/L+R Input Select Switch/ 

Indicator 
LEFT/L+R Channel Polarity Switch/ 

Indicator 
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4-77. LEFT/L+R CHANNEL ADJUSTABLE PEAK INDICATOR CIRCUIT. The 
left/L+R channel adjustable peak indicator circuit provides peak modula­
tion monitoring of channel information from 0 to 133%. Selection of the 
modulation percentage is accomplished by an adjustable selector switch 
and a formated resistor network (R2 through RI3). When a modulation 
value is selected, the adjustable switch will route a dc voltage through 
the resistor network to produce a representative control voltage. The 
control voltage is applied through calibration circuit UIA and potenti­
ometer R15 to comparator UIB. UIB compares the control voltage to a 
left/L+R channel peak audio sample. When the audio sample is above the 
reference voltage, UIB will output a HIGH to adjustable peak indicator 
driver/timer U5. The output of U5 will go HIGH to illuminate adjustable 
peak indicator DSI7. 

4-78. RF/PILOT LEVEL INDICATOR CIRCUIT. RF and pilot level para-
meters are presented on a moving bar LED display. Selection of the 
desired parameter is determined a control and driver circuit. 

4-79. RF and pilot level samples are routed to a control circuit 
consisting of RF/pilot level select switch/indicator S4 and CMOS 
switches U3A through U3D. The desired parameter is selected by switch 
S4 which opens the appropriate CMOS shorting switch. The output of the 
control circuit is applied to summing amplifier U2B. The output of U2B 
is routed directly to integrated circuit U4. 

4-80. U4 is a bar/dot display driver which controls the operation 
of RF/pilot level display DS33. DS33 is a ten-segment LED display oper­
ated in a moving bar format. Due to the dual-function design of the 
RF/pilot level circuit, special control of the first, fifth, and sixth 
segments of the display is required. Control signals from display 
driver U4 are routed to the following special control circuits: 1) first 
segment driver circuit consisting of comparator U2A, 2) fifth segment 
driver circuit conSisting of transistor 02, resistor R32, and diode 03, 
and 3) sixth segment driver circuit conSisting of transistor 03, resis­
tor R33, and diode 04. 

4-81. Display driver U4 also controls the operation of the rear-
panel RF high and low indicators DSI and DS2. Control signals from U4 
are applied to driver 01 and 02 to illuminate or extinguish the indica­
tors as required in response to the applied RF sample. 

4-82. INTERFACE CIRCUIT BOARD. 

4-83. The interface circuit board contains all the circuitry re-
quired for external communication. All remote control commands and 
remote indications are processed through optical couplers to provide a 
high degree of isolation. All test signal outputs are protected from 
RFI by PI-section LC low-pass filters. The circuit board also contains 
the RF high/low indicators and the associated driver components. 
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SECTION V 
MAINTENANCE 

5-1. INTRODUCTION. 

5-2. This section provides general maintenance information, elec-
trical adjustment procedures, and troubleshooting information for the 
Motorola Model 1410 AM stereo modulation monitor. 

5-3. SAFETY CONSIDERATIONS. 

5-4. Low voltages are used throughout the monitor circuit boards, 
however maintenance with power energized is always considered hazardous 
and caution should be observed. All high voltages have been shielded, 
however do not touch any component within the monitor chassis with 
power energized. Good judgement, care, and common sense must be prac­
ticed to prevent accidents. The procedures contained in this section 
should be performed only by experienced and trained maintenance person­
nel. 

5-5. FIRST LEVEL MAINTENANCE. 

5-6. First level maintenance consists of precautionary procedures 
applied to the equipment to prevent future failures. The procedures 
are performed on a regular basis and the" results recorded in a perform­
ance log. 

WARNING DISCONNECT ALL MONITOR PRIMARY POWER BEFORE 
ATTEMPTING ANY EQUIPMENT MAINTENANCE. 

5-7. The monitor should be cleaned of accumulated dust as required 
using a brush and vacuum cleaner. Check the circuit boards "for improp­
erly seated semiconductors and components damaged by overheating. Also, 
periodically check the circuit boards and chassis for loose hardware. 

5-8. SECOND LEVEL MAINTENANCE. 

5-9. Second level maintenance consists of procedures required to 
restore the modulation monitor to operation after a fault has occurred. 
The following procedures are divided into electrical adjustments and 
troubleshooting. 

5-10. The maintenance philosophy of the monitor consists of iso-
lating a problem to a specific assembly with subsequent troubleshooting 
as required to isolate the defective components. The defective compo­
nents may be repaired locally or the entire device may be returned to 
Motorola for repair or replacement. 
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5-11. ELECTRICAL ADJUSTMENTS. 

5-12. The following text provides adjustment procedures for all 
The pro-controls associated with the Model 1410 modulation monitor. 

cedures are presented as follows: 

A. Test Equipment Preparation. 
B. RF Demodulator Circuit Board Adjustments. 
C. Meter Circuit Board Adjustments. 
D. Audio Circuit Board Adjustments. 
E. Monitor Control Circuit Board Adjustments. 

F. Operating Frequency Reprogramming. 

5-13. TEST EQUIPMENT PREPARATION. 

5-14. The electrical adjustment procedures will require the use of 
a high qual ity signal source. It is strongly recommended that the pro­
cedures be performed with a C-QUAM signal generator such as the Delta 
Electronics Model CQS-3. As an alternative, the procedures may be per­
formed using an AM stereo exciter as the signal source. However, per­
formance inaccuracies may be introduced into the monitor due to the 
operating condition of the exciter. 

5-15. SIGNAL SOURCE - AM STEREO EXCITER. If an exciter is used as 
the signal source, ensure the exciter is in peak operating condition. 
Do not adjust the exciter to obtain peak monitor performance. 

5-16. The exciter sample transmitter circuitry generates the signal 
required for the monitor alignment procedures. Connect an appropriate 
test cable to the exciter sample transmitter output receptacle as re­
quired for the adjustment procedures. 

5-17. SIGNAL SOURCE - C-QUAM SIGNAL GENERATOR. If a C-QUAM signal 
generator is used as the signal source, the monitor voltage-control led­
oscillator (VCa) module must be disabled. To disable the VCO module, 
refer to Figure 5-1 and proceed as follows: 

A. Disconnect the monitor primary power. 

B. Disconnect ribbon cable connector J1 on the audio cir­
cuit board. 

C. Remove the five Phillips-head screws securing the audio 
circuit board to the RF demodulator circuit board and 
place the audio circuit board in the vertical position. 

D. Remove VCO disable jumper J48 on the RF demodulator cir­
cuit board. 
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FIGURE 5-1. RF DEMODULATOR CIRCUIT BOARD ACCESS 

5-18. RF DEMODULATOR CIRCUIT BOARD ADJUSTMENTS. 

5-19. 450 kHz BAND-PASS FILTER ALIGNMENT. 450 kHz band-pass 
controls L1 through L4 adjust the filter corner frequencies. Alignment 
of the filter will not be required unless replacement components are 
installed in the filter circuit. To align the 450 kHz band-pass filter, 
proceed as follows. 

5-20. Required Equipment. The following equipment is required to 
align the 450 kHz band-pass filter. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 

D. Tracking Generator (Tektronics Module 25 for 7613 
Oscilloscope Main-Frame or equivalent). 
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E. Spectrum Analyzer (Tektronics 7613 Oscilloscope Main­
Frame and 7L5 Spectrum Analyzer with Module L3 or 
equivalent). 

5-21. Procedure. To align the 450 kHz band-pass filter, proceed as 
follows: 

5-22. 
panel. 

Disconnect the monitor primary power and remove the top-

5-23. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 

5-24. Record the monitor RF ATTENUATOR level 
Adjust the attenuator to 0 dB. 

_______ dB. 

5-25. Refer to Figure 5-2 and install AGC circuit enable jumper J31 
in position 1-2. 

5-26. Connect the tracking generator to the monitor rear-panel RF 
IN receptacle. Adjust the tracking generator for a -13 dBv output at 50 
Ohms. 

5-27. Refer to Figure 5-2 and connect the spectrum analyzer test 
probe to TP-18. Connect the test probe ground to TP-23 (refer to Figure 
5-2). Adjust the spectrum analyzer as follows: 

A. Input: 1 Meg Ohm. C. Center Frequency: 450 kHz 
B. Level: -23dB D. Frequency Span: 200 kHzjdiv 

E. Vertical Scale: 10 dBjdiv 

5-28. Apply power to the monitor. 

5-29. Refer to Figure 5-2 and adjust 450 kHz band-pass filter 
controls Ll through L4 for a peak and s¥mmetrical pass band as shown in 
Figure 5-3A. 

5-30. Adjust the spectrum analyzer as follows: 

A. Frequency Span: 10 kHzjdiv 
B. Vertical Scale: Linear 

5-31. Adjust filter controls Ll through L4 for a spectrum analyzer 
presentation as shown in Figure 5-3B. 

5-32. Disconnect the monitor primary power. 

5-33. Remove all test equipment, re-adjust the RF ATTENUATOR, in-
stall AGC enable jumper J31 in position 2-3, replace the audio circuit 
board, and return the unit to service. 

5-4 

WARNING: DISCONNECT POWER PRIOR TO SERVICING 

! 
) 



::;: 
:.> 

'" % 
~ 

% 

'" 
'" ~ 
"" n 
0 
% 
% 
rn 
n 
--l 

-0 
0 
::;: 
rn <n 

'" I 
<n 

-0 

'" ~ 
0 

'" 
--l 
0 

"" ..., 
'" <: 
~ 

n 
~ 

% 

'" 

® 
FREQUENCY SYNTHESIZER Q(REFERENCE SUPPRESSION CONTROL 
CALIBRATION CONTROL RI14 

® ~I 

RI14 

TP27 
AGe CU\CUIT ENABLE 
,JUMPER J3t 

@
1.8 MHz NOTCH FILTER t;! 
CONTROL L8 

o J31 I': ~ AGC RANGE CONTROL Rll2 

, Rl12 FILTER CONTROL 
L8 ; 2 0 ~ 450 kHz BAND-P 

TP9 f) '" CONTROL R326 r10l 0 Q( 
CORRECTION LOOP GAIN . Ll THROUGH L4 

R326 f) L2 [b! Ll . , . 

CORRECTION LOOP BALANCE ~ TPIO 
CONTROL R325 

" 
._ Q DETECTOR BALANCE R325 

RIll 
o 

TP23!O L4 ~) ~ 
SEPARATION ADJUSTMENT, 
CONTROL R328 I ch

i CONTROL R327 
ENVELOPE DETECTOR 

il327 ' ~ BALANCE CONTROL R331 
_ QUADRATURE R33I ~ 

/ 
DETECTOR NOTCH 

@ 
FILTER CONTROL L7 

r (;) L0 iLbd (~~ 
TPI7 L7 L6V ~ 

R1l3 ~ TPI2 I () TPll 

RF LEVEL CALIBRATION 

R328l29 

~ 
ENVELOPE DETECTOR NOTCH 
FILTER CONTROL L9 

L0 IlfIi 
L9/ ~ 

(;) TPI5 

CONTROL RI13 I DETECTOR 
NOTCH FILTER CONTROL 

TPI9 (;) L6 

PILOT INJECTION ~ 
LEVEL CONTROL R 

R33D {) 3 
TP14 3 

a( 
PILOT FREQUENCY NULL 

R CONTROL R329 

3 
2 

a 9 

OUTPUT LEVEL 
CONTROL Rlli 

L3~ 

TPIS 
(;) 

CORRECT! ON LIM ITER CONTROL ~ 
R332 ____ ~ 

R332 

597-0105-21 
COPYRIGHT ® MOTOROLA. INC. MARCH 1988 

FIGURE 5-2. RF DEMODULATOR CIRCUIT BOARD ADJUSTMENT CONTROLS 



/ -.1; dB 2:} ~ 4 ~ _i ( 10 V 4ij " 
/ \ 

1\ 
I \ 

I "-
~ 

10 8/ 301< ~Z 00 FH't": 
/ \.. 

3~ liZ OK ~Z 

FIGURE 5-3A FIGURE 5-3B 

COPYRIGHT @ MOTOROLA. INC. MARCH 1988 
597-0105-22 

FIGURE 5-3. 450 kHz BAND-PASS FILTER ALIGNMENT 

5-34. 900 kHz NOTCH FILTER ADJUSTMENTS. Individual notch filters 
attenuate the 900 kHz component of three detection circuit outputs (re­
fer to the information below for control descriptions). Adjustment of 
the filters will not be required unless replacement components are in­
stalled in the notch filter circuits or the complete RF demodulator 
circuit board is replaced. To align the 900 kHz notch filters, proceed 
as follows. 

NOTCH FILTER CONTROL 
L6 

L7 

L9 

FUNCTION 
I Detector Notch 
Fi Her Contro 1 

Quadrature Detector Notch 
Fi Her Control 

Envelope Detector Notch 
Filter Control • 

5-35. Required Equipment. The following equipment is required to 
adjust the 900 kHz notch filters. 

A. Flat-Tip Screwdriver, 4 inch (10.2 em) blade, 1/4 inch 
(0.6 em) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 em) blade. 
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D. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

E. Spectrum Analyzer (Tektronics 7613 Oscilloscope Main­
Frame and 7L5 Spectrum Analyzer with Module L3 or 
equivalent). 

5-36. Procedure. To adjust the 900 kHz notch filters, proceed as 
follows: 

5-37. 
panel. 

Disconnect the monitor primary power and remove the top-

5-38. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 

5-39. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 

5-40. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-41-
TP-15 
for a 

Refer to Figure 5-2 and connect 
on the RF demodulator circuit board. 
900 kHz indication. 

5-42. Apply power to the monitor. 

the spectrum analyzer to 
Adjust the spectrum analyzer 

5-43. Operate the signal source without modulation. 

5-44. Refer to Figure 5-2 and adjust envelope detector notch filter 
control L9 for a minimum 900 kHz indication on the spectrum analyzer. 

5-45. Refer to Figure 5-2 and connect the spectrum analyzer to 
TP-l1 on the RF demodulator circuit board. 

5-46. Refer to Figure 5-2 and adjust I detector notch filter con-
trol L6 for a minimum 900 kHz indication on the spectrum analyzer. 

5-47. Refer to Figure 5-2 and connect the spectrum analyzer to 
TP-12 on the RF demodulator circuit board. 

5-48. Refer to Figure 5-2 and adjust quadrature detector notch 
filter control L7 for a minimum 900 kHz indication on the spectrum 
analyzer. 

5-49. Disconnect the monitor primary power. 
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5-50. Remove all test equipment, re-adjust the RF ATTENUATOR, 
replace the audio circuit board, and return the unit to service. 

5-51. 1.8 MHz NOTCH FILTER ADJUSTMENT. Notch filter control L8 
attenuates the 1.8 MHz component in the correction loop. Adjustment of 
the filter will not be required unless replacement components are in­
stalled in the filter circuit or the complete RF demodulator circuit 
board is replaced. To align the 1.8 MHz notch filter, proceed as 
follows. 

5-52. Required Equipment. The following equipment is required to 
adjust the 1.8 MHz notch filter. 

5-53. 
follows: 

5-54. 
panel. 

5-55. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 

D. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

E. Spectrum Analyzer (Tektronics 7613 Oscilloscope Main­
Frame and 7L5 Spectrum Analyzer with Module L3 or 
equivalent) . 

Procedure. To adjust the 1.8 MHz notch filter, proceed as 

Disconnect the monitor primary power and remove the top-

Refer to Figure 5-1 and place the audio circuit board in the 
vertical pos iti on. 

5-56. Record the monitor RF ATTENUATOR level 
Adjust the attenuator to 0 dB. 

_______ dB. 

5-57. Connect the Signal source to the .monitor rear-panel RF IN 
receptacle. 

5-58. Refer to Figure 5-2 and connect the spectrum analyzer to TP-9 
on the RF demodulator !;ircuit board, Adjust the spectrum analyzer for a 
1.8 MHz indication. 

5-59. Apply power to the monitor. 
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5-60. Operate the signal source without modulation. 

5-61. Refer to Figure 5-2 and adjust 1.S MHz notch filter control 
LS for a minimum 1.S MHz indication on the spectrum analyzer. 

5-62. Disconnect the monitor primary power. 

5-63. Remove all test equipment, re-adjust the RF ATTENUATOR, re-
place the audio circuit board, and return the unit to service. 

5-64. DECODING CIRCUIT ALIGNMENT. Adjustment controls R325 through 
R327. R331, and R332 align the decoding circuit (refer to the informa­
tion below for control descriptions). Alignment of the decoding circuit 
will not be required unless replacement components are installed in the 
circuit. To align the decoding circuit, proceed as follows. 

DECODING CIRCUIT CONTROL 

R325 
FUNCTION 

Correction Loop Balance 
Correction Loop Gain R326 

R327 
R331 
R332 

Q Detector Balance 
Envelope Detector Balance 
Correction Limiter Control 

5-65. Required Equipment. The following equipment is required to 
align the decoding circuit. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 

D. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

E. Oscilloscope (Tektronics 7613 Oscilloscope Main-Frame 
or equivalent). 

F. Audio Analyzer (Tektronics Model AA-501 or equivalent). 

5-66. Procedure. To align the decoding circuit, proceed as 
follows: 

5-67. 
panel. 

Disconnect the monitor primary power and remove the top-
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5-68. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 

5-69. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 

5-70. Refer to Figure 5-2 and connect the oscilloscope to TP-10. 

5-71. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-72. Apply power to the monitor. 

5-73. Operate the signal source without modulation. 

5-74. Adjust correction gain control R326 for a -3.5V dc oscillo-
scope indication. 

5-75. Refer to Figure 5-2 and connect the audio analyzer to TP-17 
and connect the oscilloscope to a audio analyzer output receptacle. 

5-76. Operate the audio analyzer to the audio level display mode. 

5-77. Adjust the signal source for a 95% L+R modulation output at 1 
kHz. 

5-78. Place the audio circuit board in the horizontal position. 

5-79. Adjust Q detector balance control R327 for a minimum audio 
analyzer indication. 

5-80. Operate the audio analyzer to the distortion display mode. 

5-81. Adjust envelope detector balance control R331 as follows: 

A. Adjust the signal source for a 50% left channel 
modulation output at 1 kHz. 

B. Observe the audio analyzer indication. 

C. Adjust the signal source for a 50% right channel 
modulation output at 1 kHz. 

D. Observe the audio analyzer indication. 

E. Operate the signal source as required to adjust 
envelope detector balance control R331 to obtain 
equal distortion performance from both input con­
ditions. Refer to Figure 5-2 as required for the 
location of envelope detector balance control R331. 
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5-82. Adjust correction loop balance control R325 as follows: 

A. Adjust the signal source for a 75% left channel 
modulation output at 1 kHz. 

B. Observe the audio analyzer indication. 

C. Adjust the signal source for a 75% right channel 
modulation output at 1 kHz. 

D. Observe the audio analyzer indication. 

E. Operate the signal source as required to adjust 
correction loop balance control R325 to obtain 
equal distortion performance from both input con­
ditions. Refer to Figure 5-2 as required for the 
location of correction loop balance control R325. 

5-83. Place the audio circuit board in the vertical position. 

5-84. Adjust the signal source for a 75% right channel modulation 
output at 1 kHz. 

5-85. Adjust correction limiter control R332 counterclockwise until 
the oscilloscope signal presentation begins to clip, then adjust the 
control slightly clockwise for an unclipped signal presentation. 

5-86. Disconnect the monitor primary power. 

5-87. Remove all test equipment, re-adjust the RF ATTENUATOR, re-
place the audio circuit board. and return the unit to service. 

5-88. AGC CIRCUIT ADJUSTMENTS. Range control Rl12 and output level 
control RIll adjust AGC circuit operation. Adjustment of the AGC cir­
cuit will not be required unless replacement components are installed in 
the circuit or the complete RF demodulator circuit board is replaced. 
To align the AGC circuit. proceed as follows. 

5-89. Required Equipment. The following equipment is required to 
align the AGe circuit. 

A. Flat-Tip Screwdriver. 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 
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D. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

E. Audio Analyzer (Tektronics Model AA-501 or equivalent). 

5-90. Procedure. To adjust the AGC circuit, proceed as follows: 

5-91. 
panel. 

Disconnect the monitor primary power and remove the top-

5-92. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 

5-93. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 

5-94. Refer to Figure 5-2 and connect the audio analyzer to TP-19. 

5-95. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-96. Refer to Figure 5-2 and install AGC circuit enable jumper J31 
in position 1-2. 

5-97. 

5-98. 
1 kHz. 

Apply power to the monitor. 

Adjust the signal source for a 100% L+R modulation output at 

5-99. Operate the audio analyzer to the audio level display mode. 

5-100. Refer to Figure 5-2 and adjust AGC range control Rl12 for a 0 
dBm audio analyzer indication. 

5-101. Disconnect the monitor primary power. 

5-102. Refer to Figure 5-2 and install AGC circuit enable jumper J31 
in position 2-3. 

5-103. Apply power to the monitor. 

5-104. Refer to Figure 5-2 and adjust output level control RIll for 
a 0 dBm audio analyzer indication. 

5-105. Disconnect the monitor primary power. 

5-106. Remove all test equipment, re-adjust the RF ATTENUATOR, re-
place the audio circuit board, and return the unit to service. 
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5-107. PILOT TONE NULL. Frequency null control R329 and injection 
level null control R330 null the pilot tone in the decoding circuitry. 
Adjustment of the pilot null circuit will not be required unless re­
placement components are installed in the circuit. To adjust the pilot 
null circuit, proceed as follows. 

5-108. Required Equipment. The following equipment is required to 
adjust the pilot null circuitry. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 

D. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer. 

Alternate: AM Stereo Exciter. 

E. Audio Analyzer (Tektronics Model AA-501 or equivalent). 

5-109. Procedure. To adjust the pilot null circuitry, proceed as 
follows; 

5-110. 
panel. 

Disconnect the monitor primary power and remove the top-

5-111. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 

5-112. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 

5-113. Refer to Figure 5-2 and connect the audio analyzer to TP-14. 

5-114. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-115. 

5-116. 

5-117. 

Apply power 'to the monitor. 

Adjust the signal source for a 5% pilot tone output. 

Operate the audio analyzer to the audio level display mode. 

5-118. Refer to Fi~ure 5-2 and adjust pilot frequency null control 
R329 and pilot injection level null control R330 for a minimum audio 
analyzer indication. 
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5-119. Disconnect the monitor primary power. 

5-120. Remove all test equipment, re-adjust the RF ATTENUATOR, re-
place the audio circuit board, and return the unit to service. 

5-121. FREQUENCY SYNTHESIZER CALIBRATION. Calibration control C61 
and reference suppression control R114 align the frequency synthesizer 
circuitry. Adjustment of circuit will not be required unless replace­
ment components are installed in the oscillator circuit. To calibrate 
the frequency synthesizer circuit, proceed as follows. 

5-122. Required Equipment. The following equipment is required to 
calibrate the frequency synthesizer circuit. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 

D. Calibrated Frequency Counter (Hewlett-Packard 5315A or 
equivalent). 

E. Spectrum Analyzer (Tektronics 7613 Oscilloscope Main­
Frame and 7L5 Spectrum Analyzer with Module L3 or 
equivalent). 

5-123. Procedure. To calibrate the frequency synthesizer circuit, 
proceed as follows: 

5-124. 
panel. 

Disconnect the monitor primary power and remove the top-

5-125. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 

5-126. Refer to Figure 5-2 and connect the frequency counter to 
TP-27 on the RF demodulator circuit board. 

5-127. Ensure the VCO assembly is enabled (refer to Figure 5-1). 

5-128. Refer to Figure 5-7 and program frequency synthesizer switch 
S1 for 1080 kHz. 

5-129. Apply power to the monitor. 

5-130. Refer to Figure 5-2 and adjust frequency synthesizer calibra-
tion control C61 for a 1,530,000 Hz frequency counter indication. 

5-131. Disconnect the monitor primary power. 

5-14 

WARNING: DISCONNECT POWER PRIOR TO SERVICING 

J 

I 
I 

! 
( . 



5-132. Refer to Figure 5-2 and connect the spectrum analyzer to 
TP-27 on the RF demodulator circuit. Adjust the spectrum analyzer for a 
center frequency equal to: 

Center Frequency= Station carrie~ frequency + 450 kHz. 

5-133. Refer to Figure 5-7 and program frequency synthesizer switch 
S1 for the station operating frequency. 

5-134. 

5-135. 
R114 to 
grammed 

5-136. 

Apply power to the monitor. 

Refer to Figure 5-2 and adjust reference suppression control 
null the 40 kHz side-bands (36 kHz side-bands if unit is pro­
for 9 kHz operation). 

Disconnect the monitor primary power. 

5-137. Remove all test equipment, replace the audio circuit board, 
and return the unit to service. 

5-138. RF LEVEL CALIBRATION. RF level calibration control R113 
adjusts the RF level circuit. Adjustment of the RF level calibration 
circuit will not be required unless replacement components are installed 
in the circuit or the complete RF demodulator circuit board is replaced. 
To adjust the RF level calibration control, proceed as follows. 

5-139. Required Equipment. The following equipment is required to 
adjust the RF level calibration control. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 

D. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

5-140. Procedure. To adjust RF level calibration control R113, pro-
ceed as follows: 

5-141. 
panel. 

Disconnect the monitor primary power and remove the top-

5-142. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 
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5-143. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 

5-144. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-145. Apply power to the monitor. 

5-146. Adjust the signal source for a carrier signal output without 
pilot tone and modulation information. 

5-147. Ensure the LEVEL switch RF indicator is illuminated. 

5-148. Wait approximately 60 seconds to allow the AGC circuitry to 
track the RF input. 

5~149. Refer to Figure 5-2 and adjust RF level control Rl13 until 
the two NOM indicators on the front-panel LEVEL display illuminate. 

5-150. Disconnect the monitor primary power. 

5-151. Remove all test equipment, re-adjust the RF ATTENUATOR, re-
place the audio circuit board, and return the unit to service. 

5-152. SEPARATION. Adjustment control R328 determines the decoding 
circuitry separation. Adjustment of the control will not be required 
Unless sep'aration degrades or the RF demodulator circuit board is re­
placed. To adjust separation control R328, proceed as follows. 

5-153. Required Equipment. The following equipment is required to 
adjust the separation control. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 

D. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

E. Audio Analyzer (Tektronics Model AA-501 or equivalent). 

5-154. Procedure. To adjust separation control R328, proceed as 
follows: 
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5-155. 
panel. 

Disconnect the monitor primary power and remove the top-

5-156. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 

5-157. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 

5-158. Connect the audio analyzer to RIGHT/L-R channel front-panel 
test receptacle. 

5-159. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-160. Apply power to the monitor. 

5-161. Adjust the signal source for a 50% right channel modulation 
output at 1 kHz. 

5-162. Operate the audio analyzer to the audio level display mode. 

5-163. Operate the RIGHT/L-R channel INPUT switch/indicator to illu-
minate the R indicator. 

5-164. Operate the audio analyzer to obtain a reference display. 

5-165. Adjust the signal source for a 50% left channel modulation 
output at 1 kHz. 

5-166. Refer to Figure 5-2 and adjust separation control R328 for a 
minimum audio analyzer indication. 

5-167. Connect the audio analyzer to the LEFT/L+R channel front-
panel monitor receptacle. 

5-168. Operate the LEFT/L+R channel INPUT switch/indicator to illu-
minate the L indicator. 

5-169. Adjust the signal source for a 50% right channel modulation 
output at 1 kHz. 

5-170. Refer to Figure 5-2 and adjust separation control R328 for a 
minimum audio analyzer indication. 

5-171. Repeat the procedure as required for a minimum audio analyzer 
indication in both channels. 

5-172. Disconnect the monitor primary power. 

5-173. Remove all test equipment, re-adjust the RF ATTENUATOR, and 
return the unit to service. 
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5-174. METER CIRCUIT BOARD ADJUSTMENTS. 

5-175. RIGHT CHANNEL/LEFT CHANNEL METER CIRCUIT BOARD ADJUSTMENTS. 
Peak calibrate control R3 and average calibrate controlR12 adjust the 
meter circuitry for proper operation. Adjustment of the meter circuit 
will not be required unless replacement components are installed in the 
circuit or the complete meter circuit board is replaced. To adjust the 
meter calibrate circuitry, proceed as follows. 

5-176. Reguired Eguipment. The following equipment is required to 
adjust the meter calibrate circuitry. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

5-177. Procedure. To adjust the meter calibrate circuitry, proceed 
as follows: 

5-178. 
panel. 

Disconnect the monitor primary power and remove the top-

5-179. Record the monitor RF ATTENUATOR level 
Adjust the attenuator to 0 dB. 

_______ dB. 

5-180. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-181. Apply power to the monitor. 

5-182. Adjust the signal source for a 100% L+R modulation output at 
1 kHz without a pilot tone. 

5-183. Operate the LEFT/L+R channel INPUT switch/indicator to illu-
minate the L+R indicator. 

5-184. Operate the LEFT/L+R channel modulation meter to the manual 
mode by depressing the LEFT/L+R AUTORANGE switch/indicator to illuminate 
the OFF indicator. 

5-185. 
range. 

Operate the LEFT/L+R channel modulation meter to the 0 dB 
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5-186. Refer to Figure 5-4 and adjust peak calibrate control R3 on 
the LEFT/L+R channel meter circuit board for a 100% LEFT/L+R channel 
modulation meter indication. 

5-187. 
kHz. 

5-188. 
range. 

Adjust the signal source for a 25% L+R modulation output at 1 

Operate the LEFT/L+R channel modulation meter to the -20 dB 

5-189. Refer to Figure 5-4 and adjust average calibrate control R12 
on the LEFT/L+R channel meter circuit board for a 125% LEFT/L+R channel 
modulation meter indication. 

5-190. Adjust the signal source for a 100% L-R modulation output at 
1 kHz without a pilot tone. 

5-191. Operate the RIGHT/L-R channel INPUT switch/indicator to illu-
minate the L-R indicator. 

5-192. 
mode by 
the OFF 

5-193. 
range. 

Operate 
depressing 
indicator. 

the RIGHT/L-R channel modulation meter to the manual 
the RIGHT/L-R AUTORANGE switch/indica,tor to illuminate 

Operate the RIGHT/L-R channel modulation meter to the 0 dB 

5-194. Refer to Figure 5-4 and adjust peak calibration control R3 on 
the RIGHT/L-R channel meter circuit board for a 100% RIGHT/L-R channel 
modulation meter indication. 

R3 CONTROL R12 
(

PEAK CALIBRATE CONTROL (AVERAGE CALIBRATE 

~. ~ 

® @ 

) 

1 
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FIGURE 5-4. MODULATION METER CIRCUIT BOARD ADJUSTMENT CONTROLS 
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5-195 . 
1 kHz. 

Adjust the signal sburce for a 25% L+R modulation output at 

5-196. Operate the RIGHT/L-R channel INPUT switch/indicator to 
illuminate the R indicator. 

5-197. 
range. 

Operate the RIGHT/L-R channel modulation meter to the -20 dB 

5-198. Refer to Figure 5-4 and adjust average calibrate control R12 
on the RIGHT/L-R channel meter circuit board for a 125% RIGHT/L-R channel 
modulation meter indication. 

5-199. Disconnect the monitor primary power. 

5-200. Disconnect all test equipment, re-adjust the RF ATTENUATOR 
and return the unit to service. 

5-201. AUDIO CIRCUIT BOARD ADJUSTMENTS. 

5-202. PILOT LEVEL CALIBRATION. Pilot level calibration control R37 
adjusts the pilot level circuit. Adjustment of the pilot level calibra­
tion circuit will not be required unless replacement components are in­
stalled in the circuit or the complete audio circuit board is replaced. 
To adjust the pilot level calibration control, proceed as. follows. 

5-203. Required Equipment. The following equipment is required to 
adjust the pilot level calibration control. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

5-204. Procedure. To adjust pilot level calibration control R37, 
proceed as follows: 

5-205. 
panel. 

Disconnect the monitor primary power and remove the top-

5-206. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 

5-207. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-208. Apply power to the monitor. 
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5-209. Adjust the signal source for a 5% pilot tone output without 
modulation. 

5-210. Depress and hold the LEVEL switch/indicator to illuminate the 
PILOT indicator. 

5-211. While depressing the LEVEL switch/indicator (PILOT indicator 
illuminated), refer to Figure 5-5 and adjust pilot level control R37 un­
til the two NOM indicators on the front-panel LEVEL display illuminate. 

5-212. Disconnect the monitor primary power. 

5-213. Remove all test equipment, re-adjust the RF ATTENUATOR, and 
return the unit to service. 

5-214. +125% L+R, -100% L+R, AND 100% L-R PEAK INDICATOR ADJUSTMENTS. 
Adjustment controls on the audio circuit board allow calibration of the 
+125% L+R, -100% L+R, and 100% L-R peak indicators (refer to the infor­
mation below for control descriptions). Adjustment of the controls will 
not be required unless replacement components are installed in the cal­
ibration circuit or the complete audio circuit board is replaced. To 
adjust the peak indicator calibration controls, proceed as follows. 

ADJUSTMENT CONTROL DESCRIPTION 
Rll +125% L+R Peak Indi cator Calibration 

Contro 1 

R16 -100% L+R Peak Indicator Calibration 
Contro 1 

R48 100% L-R Peak Indicator Calibration 
Control 

5-215. Reguired Equipment. The following equipment is required to 
adjust the +125% L+R, -100% L+R, and 100% L-R peak indicator calibration 
controls. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Calibrated Signal Source (Delta Electronics Model CQS-3 
C-QUAM Synthesizer or equivalent). 

5-216. Procedure. To adjust the +125% L+R, -100% L+R, and 100% L-R 
peak indicators, proceed as follows: 

5-217. 
panel. 

Disconnect the monitor primary power and remove the top-

5-218. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 
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R37 

~ LEFT CHANNEL PILOT 
R55 ~ NOTCH CONTROL R55 

~- RIGHT CHANNEL PILOT 
R63~ NOTCH CONTROL R63 

~[I U41 J ryq 

~ 
PILOT LEVEL CALIBRATION 
CONTROL R37 

100% L-R PEAK INDICATOR 
CALIBRATION COIHROl R48 

+125% L+R PEAK INDICATOR 
CALI8RATION CONTROL Rll 

-100% L+R PEAK INDICATOR 
CALIBRATION CONTROl RI6 
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FIGURE 5-5. AUDIO CIRCUIT BOARD ADJUSTMENT CONTROLS 

5-219. Connect the C-QUAM synthesizer to the monitor rear-panel RF 
IN receptacle. 

5-220. Apply power to the monitor. 

5-221. Adjust the C-QUAM synthesizer for a +125%/-100% L+R modula-
tion output at 1 kHz. 

5-222. 
ibration 
minate. 

5-223. 
ibration 
minate. 

Refer to Figure 5-5 and adjust +125% L+R peak indicator cal­
control R11 until the +125% L+R peak indicator begins to illu-

Refer to Figure 5-5 and adjust -100% L+R peak indicator cal­
control R16 until the -100% L+R peak indicator begins to illu-

5-224. Adjust the C-QUAM synthesizer for a 100% L-R modulation out-
put at 1 kHz. 
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5-225. 
ibration 
minate. 

Refer to Figure 5-5 and adjust 100% L-R peak indicator cal­
control R48 until the 100% L-R peak indicator begins to illu-

5-226. Disconnect the monitor primary power. 

5-227. Remove all test equipment, re-adjust the RF ATTENUATOR, and 
return the unit to service. 

5-228. PILOT NOTCH ADJUSTMENT. Left channel pilot notch control R55 
and right channel pilot notch control R63 adjust the pilot notch filters 
in the left and right channel audio circuitry. Adjustment of the notch 
filters will not be required unless replacement components are installed 
in the filter circuitry. To adjust the pilot notch controls, proceed as 
follows. 

5-229. Required Equipment. The following equipment is required to 
adjust the left and right channel pilot notch controls. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

5-230. Procedure. To adjust the left and right channel pilot notch 
controls, proceed as follows: 

5-231. 
panel. 

Disconnect the monitor primary power and remove the top-

5-232. Record the monitor RF ATTENUATOR level _______ dB. 
Adjust the attenuator to 0 dB. 

5-233. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-234. Apply power to the monitor. 

5-235. Adjust the signal source for a 5% pilot tone output without 
modulation. 

5-236. Operate the LEFT/L+R channel INPUT switch/indicator to illu-
minate the L indicator. 

5-237. Operate the modulation meters to the manual mode by depres­
sing the AUTORANGE switch/indicators to illuminate the OFF indicators. 
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5-238. 
range. 

Operate the LEFT/L+R channel modulation meter to the -50 dB 

5-239. Refer to Figure 5-5 and adjust left channel pilot notch con-
trol R55 for a minimum LEFT/L+R channel meter indication. 

5-240. Repeat the procedure for the right channel. Adjust the cir-
cuit with right channel pilot notch control R63 (refer to Figure 5-5). 

5-241. Disconnect the monitor primary power. 

5-242. Remove all test equipment, re-adjust the RF ATTENUATOR, and 
return the unit to service. 

5-243. AUDIO CONTROL CIRCUIT BOARD ADJUSTMENTS. 

5-244. ADJUSTABLE PEAK INDICATOR CALIBRATION. LEFT/L+R channel ad-
justable peak indicator control R15 and RIGHT/L-R channel adjustable 
peak indicator control R50 calibrate the adjustable peak indicator cir­
cuitry. Calibration of the adjustable peak indication circuitry will 
not be required unless replacement components are installed in the cir­
cuit or the complete audio control circuit board is replaced. To cali­
brate the adjustable peak indicator circuitry, proceed as follows. 

5-245. Required Equipment. The following equipment is required to 
calibrate the adjustable peak indicator circuitry. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 

C. Calibrated Signal Source (refer to TEST EQUIPMENT 
PREPARATION in the preceding text for signal source 
application information). 

Recommended: Delta Electronics Model CQS-3 C-QUAM 
Synthesizer or equivalent. 

Alternate: AM Stereo Exciter. 

5-246. Procedure. To calibrate the adjustable peak indicator cir-
cuitry, proceed as follows: 

5-247. 
panel. 

Disconnect the monitor primary power and remove the top-

5-248. Record the monitor RF ATTENUATOR level 
Adjust the attenuator to 0 dB. 

_______ dB. 

5-249. Connect the signal source to the monitor rear-panel RF IN 
receptacle. 

5-250. Apply power to the monitor. 
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5-251. Adjust the signal source for a 100% L+R modulation output at 
1 kHz without the pilot tone. 

5-252. Operate the LEFT/L+R channel INPUT switch/indicator to illu-
minate the L+R indicator. 

5-253. Operate the LEFT/L+R channel adjustable peak indicator con-
tro 1 to 100%. 

5-254. Refer to Figure 5-6 and adjust LEFT/L-R channel adjustable 
peak indicator calibration control R15 until the LEFT/L-R channel ad­
justable peak indicator begins to illuminate. 

5-255. Repeat the procedure for the RIGHT/L-R channel. Perform the 
RIGHT/L-R channel adjustment procedure with a 100% L-R modulation input 
at 1 kHz without the pilot tone. Adjust the circuitry using RIGHT/L-R 
channel adjustable peak indicator calibration control R50 (refer to 
Fi gure 5-6). 

5-256. Disconnect the monitor primary power. 

2-257. Remove all test equipment, re-adjust the RF ATTENUATOR, and 
return the unit to service. 

5-258. OPERATING FREQUENCY REPROGRAMMING. The monitor operating 
frequency is determined by a frequency synthesizer on the RF demodulator 
circuit board. The synthesizer is programmed by one eight-segment DIP 
switch. To re-program the monitor operating frequency, proceed as 
follows. 

~~G~~d 
RRRRRR 
334434 
892071 

RIGHT/L-R CHANNEL ADJUSTABLE ~c. 
PEAK INDICATOR CONTROL ~1 

L: ____ ~_ '" i

RSO 

===--"" --=~="" 

d66666 
RRRRRR 
62574 3 

\ 
LEFT/L+R CHANNEL ADJUSTABLE 

. PEAK INDICATOR CONTROL R15 I 

~R15 . 

'---1. ____________ .. __________ _ 
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FIGURE 5-6. AUDIO CONTROL CIRCUIT BOARD ADJUSTMENT CONTROLS 
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5-259. Required Equipment. The following equipment is required to 
re-program the monitor operating frequency. 

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch 
(0.6 cm) tip. 

B. Non-Metallic Adjustment Tool. 
C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade. 

5-260. Procedure. To re-program the moni tor ope rat i ng frequency, 
proceed as fo 11 ows: 

5-261. 
panel. 

Disconnect the monitor primary power and remove the top-

5-262. Refer to Figure 5-1 and place the audio circuit board in the 
vertical position. 

5-263. Refer to Figure 5-7 and program frequency synthesizer switch 
S1 for the desired operating frequency. If the frequency synthesizer is 
configured from 10 kHz programming to 9 kHz programming, 10.24 MHz crys­
tal oscillator Y1 on the RF demodulator circuit board must be replaced 
with a 9.216 MHz oscillator (refer to 1410 9 kHz SPACING OPTION in 
SECTION VI, PARTS LIST). Refer to RF demodulator assembly diagram 
AD917-0063 in SECTION VII, DRAWINGS and replace crystal oscillator Y1. 

5-264. 
service. 

5-265. 

Replace the audio circuit board and return the unit to 

TROUBLESHOOTING. 

5-266. Troubleshooting within the Model 1410 monitor is not con-
sidered hazardous due to the low voltages and currents involved. All 
high voltages used within the monitor have been shielded, however do not 
touch any component within the monitor when power is energized. 

5-267. The troubleshooting philosophy for the monitor consists of 
isolating a problem to a specific circuit board. The problem may be 
isolated by referencing Table 5-1 which presents the monitor trouble­
shooting information. 

WARNING 

CAUTION 

CAUTION 

DISCONNECT ALL MONITOR PRIMARY POWER BEFORE 
REPLACING ANY COMPONENTS. 

INADVERENT CONTACT BETWEEN ADJACENT COMPONENTS 
WITH TEST EQUIPMENT CAN CAUSE SERIOUS DAMAGE 
TO THE MONITOR CIRCUITRY. 

5-268. Once the trouble is isolated and power is totally deenergized, 
refer to the schematic diagrams and the theory of operation to assist in 
problem resolution. The defective component may be repaired locally or 
the entire device may be returned to Motorola for repair or replacement. 

5-26 

WARNING: DISCONNECT POWER PRIOR TO SERVICING 

\ . 

I 



10 kHz PROGRAMMING 

EIGHT - SEGMENT EIGHT - SEGMENT 
SWITCH PROGRAMMING SWITCH PROGRAMMING 

FREQUENCY 12345678 FREQUENCY 1 2 3 4 5 678 FREQUENCY 

530 kHz 1 0 1 1 1 0 0 1 1080 kHz 01100110 522 kHz 
540 kHz o 0 1 1 1 0 0 1 1090 kHz 10100110 531 kHz 
550 kHz 1 1 0 1 1 0 0 1 1100 kHz 00100110 540 kHz 
560 kHz o 1 0 1 1 0 0 1 1110 kHz 11000110 549 kHz 
570 kHz 1 0 0 1 1 0 0 1 1120 kHz 01000110 558 kHz 
580 kHz 00011001 1130 kHz 10000110 ,,67 kHz 
590 kHz 11101001 1140 kHz 00000110 576 kHz 
600 kHz 01101001 1150 kHz 11111010 585 kHz 
610 kHz 10101001 1160 kHz 01111010 594 kHz 
620 kHz 00101001 1170 kHz 10111010 603 kHz 
630 kHz 11001001 1180 kHz 00111010 612 kHz 
640 kHz 01001001 1190 kHz 11011010 621 kHz 
650 kHz 10001001 1200 kHz 01011010 630 kHz 
660 kHz 00001001 1210 kHz 10011010 639 kHz 
670 kHz 11110001 1220 kHz 00011010 648·kHz 
680 kHz 01110001 1230 kHz 1 1 101 G , u 657 kHz 
690 kHz 10110001 1240 kHz 01101010 666 kHz 
700 kHz 00110001 1250 kHz 10101010 675 kHz 
710 kHz 11010001 1260 kHz 00101010 684 kHz 
720 kHz 01010001 1270 kHz 11001010 693 kHz 
730 kHz 10010001 1280 kHz 01001010 702 kHz 
740 kHz 00010001 1290 kHz 10001010 711 kHz 
750 kHz 1 1 1 0 0 0 0 1 1300 kHz 00001010 720 kHz 
760 kHz 01100001 1310 kHz 11110010 729 kHz 
770 kHz 10100001 1320 kHz 01110010 738 kHz 
780 kHz 00100001 1330 kHz 10110010 747 kHz 
790 kHz 11000001 1340 kHz 00110010 756 kHz 
800 kHz 01000001 1350 kHz 110 100 1 0 765 kHz 
810 kHz 10000001 1360 kHz 01010010 774 kHz 
820 kHz 00000001 1370 kHz 10010010 783 kHz 
830 kHz 11111110 1380 kHz 00010010 792 kHz 
840 kHz o 1 1 1 1 1 1 0 1390 kHz 11100010 801 kHz 
850 kHz 10111 110 1400 kHz 01100010 810 kHz 
860 kHz 001 1 1 1 1 0 1410 kHz 10100010 819 kHz 
870 kHz 11011 110 1420 kHz 00100010 828 kHz 
880 kHz o 1 0 1 1 110 1430 kHz 11000010 837 kHz 
890 kHz 100 1 1 1 1 0 1440 kHz 01000010 846 kHz 
900 kHz 00011110 1450 kHz 10000010 855 kHz 
910 kHz 1 1 101 1 1 0 1460 kHz 00000010 864 kHz 
920 kHz o 1 101 1 1 0 1470 kHz 1 1 1 1 1 100 873 kHz 
930 kHz 10101110 1480 kHz o 1 1 1 1 100 882 kHz 
940 kHz o 0 1 0 1 1 1 0 1490 kHz 10111100 891 kHz 
950 kHz 1 100 1 1 1 0 1500 kHz 00111100 900 kHz 
960 kHz o 100 1 1 1 0 1510 kHz 11011100 909 kHz 
970 kHz 1 000 1 1 1 0 1520 kHz 01011100 918 kHz 
980 kHz 00001110 1530 kHz 10011100 927 kHz 
990 kHz 1 1 1 1 0 1 1 0 1540 kHz 00011100 936 kHz 

1000 kHz o 1 1 101 1 0 1550 kHz 11101100 945 kHz 
1010 kHz 10110110 1560 kHz 01101100 954 kHz 
1020 kHz 00110110 1570 kHz 10101100 963 kHz 
1030 kHz 11010 1 1 0 1580 kHz 00101100 972 kHz 
1040 kHz 01010110 1590 kHz 11001100 981 kHz 
1050 kHz 10010110 1600 kHz 01001100 990 kHz 
1060 kHz 00010110 1610 kHz 10001100 999 kHz 
1070 kHz 1 1 100 1 1 0 1620 kHz 00001100 1008 kHz 
1080 kHz 01100110 1630 kHz 11110100 1017 kHz 

1026 kHz 
1035 kHz 
1044 kHz 
1053 kHz 
1062 kHz 
1071 kHz 

9 kHz PROGRAMMING 

EIGHT - SEGMENT 
SWITCH PROGRAMMING 
12345678 FREQUENCY 

11001001 1080 kHz 
01001001 1089 kHz 
10001001 1098 kHz 
00001001 1107 kHz 
11110001 1116 kHz 
01110001 1125 kHz 
10110001 1134 kHz 
00110001 1143 kHz 
11010001 1152 kHz 
01010001 1161 kHz 
10010001 1170 kHz 
00010001 1179 kHz 
11100001 1188 kHz 
01100001 1197 kHz 
10100001 1206 kHz 
00100001 1215 kHz 
11000001 1224 kHz 
01000001 1233 kHz 
10000001 1242 kHz 
00000001 1251 kHz 
11111110 1260 kHz 
01111110 1269 kHz 
10111110 1278 kHz 
00111110 1287 kHz 
11011110 1296 kHz 
01011110 1305 kHz 
10011110 1314 kHz 
00011110 1323 kHz 
1 110 1 1 1 0 1332 kHz 
o 110 1 110 1341 kHz 
10101110 1350 kHz 
00101110 1359 kHz 
11001110 1368 kHz 
01001110 1377 kHz 
10001110 1386 kHz 
00001110 1395 kHz 
III 101 1 0 1404 kHz 
01110110 1413 kHz 
10110 1 1 0 1422 kHz 
00110110 1431 kHz 
11010 1 1 0 1440 kHz 
01010110 1449 kHz 
10010 1 1 0 1458 kHz 
00010110 1467 kHz 
'11100110 1476 kHz 
01100110 1485 kHz 
1 0 1 0 0 1 1 0 1494 kHz 
00100110 1503 kHz 
1 1 0 001 1 0 1512 kHz 
01000110 1521 kHz 
10000110 1530 kHz 
00000110 1539 kHz 
11111010 1548 kHz 
01111010 1557 kHz 
10111010 1566 kHz 
00111010 1575 kHz 
11011010 1584 kHz 
01011010 1593 kHz 
10011010 1602 kHz 
00011010 1611 kHz 
11101010 1620 kHz 
01101010 1629 kHz 

EIGHT - SEGMENT 
SWITCH PROGRAMMING 
12345678 

10101010 
00101010 
11001010 
01001010 
10001010 
00001010 
11110010 
01110010 
10110010 
00110010 
11010010 
01010010 
10010010 
00010010 
11100010 
01100010 
10100010 
00100010 
1 1 0 0 00 1 0 
01000010 
10000010 
00000010 
11111100 
o 1 1 1 1 100 
10111100 
00111100 
11011100 
01011100 
10011100 
00011100 
11101100 
01101100 
10101100 
00101100 
11001100 
01001100 
10001100 
00001100 
11110100 
01110100 
10110100 
00110100 
11010100 
01010100 
10010100 
00010100 
11100100 
01100100 
10100100 
00100100 
11000100 
01000100 
10000100 
00000100 
1 1 1 1 1 000 
01111000 
10111000 
00111000 
11011000 
01011000 
10011000 
00011000 

1 

t 
o 

rCl ~ 1v2l 
">010 C143~ 

\~ RF DEMODULATOR 
CIRCUIT BOARD 
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WARNING DISCONNECT POWER BEFORE REMOVING OR REPLACING 
CIRCUIT BOARDS OR COMPONENTS. 

5-269. COMPONENT REPLACEMENT. The circuit boards used in the Model 
1410 monitor are double-sided with plated-through holes. Due to the 
plated-through hole design, solder fills the holes by capillary action. 
This condition requires that defective components be removed carefully 
to avoid damage to the circuit board. 

5-270. On all circuit boards, the adhesion between the copper trace 
and the circuit board fails at almost the same temperature as solder 
melts. A circuit board trace can be destroyed by excessive heat or 
lateral movement during soldering. Use of a small soldering iron with 
steady pressure is required for circuit board repairs. 

5-271. To remove a soldered component from a circuit board, cut the 
leads from the body of the defective component while the device is still 
soldered to the board. Grip a component lead with needle-nose pliers. 
Touch the soldering iron to the lead at the solder connection on the 
circuit side of the board. When the solder begins to melt, push the 
lead through the back side of the board and cut off the clinched end of 
the lead. Each lead may now be heated independently and pulled out of 
each hole. The holes may be cleared by careful re-heating with a low 
wattage iron and removing the residual solder with a soldering vacuum 
tool. 

5-272. Install the new component and apply solder from the circuit 
side of the board. If no damage has been incurred to the plated-through 
holes, soldering of the component side of the board will not be re­
quired. 

WARNING MOST SOLVENTS WHICH REMOVE ROSIN FLUX ARE 
VOLATILE AND TOXIC BY NATURE AND SHOULD BE 

WARNING USED ONLY IN SMALL AMOUNTS IN A WELL VEN­
TILATED AREA AWAY FROM FLAME, CIGARETTES, 

WARNING AND HOT SOLDERING IRONS. 

WARNING OBSERVE THE MANUFACTURERS CAUTIONARY 
INSTRUCTIONS. 

5-273. After soldering, remove residual flux with a suitable sol-
vent. Rubbing alcohol is highly diluted and is not effective. 

5-274. The board should be checked to ensure the flux has been com-
pletely removed. Rosin flux is not normally corrosive, however in 
time, the flux will absorb enough mositure to become conductive and 
create problems. 

5-275. INTEGRATED CIRCUITS. Special care should be exercised with 
integrated circuits. Each integrated circuit must be installed by 
matching the integrated circuit notch with the notch on the socket. Do 
not attempt to remove an integrated circuit from a socket with your 
fingers. Use an integrated circuit puller to lightly pry the component 
from the socket. 
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TABLE 5-1. MODEL 1410 MONITOR TROUBLESHOOTING 
(Sheet 1 of 2) 

SYMPTOM 

INCORRECT RF LEVEL 
INDICATIONS: 

A. HIGH 

B. LOW 

NO LEFT/L+R INDICATIONS 

NO RIGHT/L-R INDICATIONS 

NO PILOT STATUS INDICATION 

NO PILOT LEVEL INDICATION 

NO +125% L+R INDICATION 

REMEDY 

1. Check the RF attenuator adjustment. 

2. Troubleshoot the AGC circuit on the 
RF demodulator circuit board. 

3. Refer to Figure 5-8 and trouble­
shoot the L+R decoder circuit. 

1. Check the RF attenuator adjustment. 

2. Refer to Figure 5-9 and trouble­
shoot the IF circuit on the RF de­
modulator circuit board. 

3. Troubleshoot the AGC circuit on the 
RF demodulator circuit board. 

Refer to Figure 5-8 and troubleshoot 
the L+R circuit. 

Refer to Figure 5-10 and troubleshoot 
the L-R circuit. 

1. Ensure pilot detection circuit test 
jumper J36 on the audio circuit 
board is installed. 

2. Check pilot indicator DS19 on the 
audio control circuit board. 

3. Check integrated circuits U19B, 
U17A, U17B, U17C, and U20, on the 
audio circuit board. 

Check integrated circuits U10, U7A, and 
U2 on the audio circuit board. 

1. Check +125% L+R indicator DS1 on 
the audio control circuit board. 

2. Check integrated circuits U6A and 
U5A on the audio circuit board. 
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TABLE 5-1. MODEL 1410 MONITOR TROUBLESHOOTING 
(Sheet 2 of 2) 

SYMPTOM REMEDY 

NO -100% L+R INDICAITON 1. Check -100% L+R indicator DS2 on 
the audio control circuit board. 

2. Check integrated circuits U6B and 
U5B on the audio circuit board. 

NO 100% L-R INDICATION 1. Check 100% L-R indicator DS18 on 
the audio control circuit board. 

2. Check integrated circuits U19A and 
U5C on the audio circuit board. 

NO LEFT/L+R CHANNEL ADJUSTABLE 1. Check left/L+R channel adjustable 
PEAK INDICATOR OPERATION peak indicator DS17 on the audio 

control circuit board. 

2. Check the left/L+R channel adjust-
able peak indicator control. 

3. Check integrated circuits U5, U1, 
and resistor network R2 through R13 
on the audio control circuit board. 

NO RIGHT/L-R CHANNEL ADJUSTABLE 1. Check right/L-R channel adjustable 
PEAK INDICATOR OPERATION peak indicator DS32 on the audio 

control circuit board. 

2. Check the right/L-R channel adjust-
able peak indicator control. 

3. Check integrated circuits U7, U6, 
and resistor network R37 through 
R48 on the audio control circuit 
board. 

NO HEADPHONE OUTPUT 1. Check potentiometer R1. 

2. Check integrated circuits U52 and 
U45 on the audio circuit board. 
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L+R CIRCUIT 
TROUBLESHOOTING 

IS L+R INFORMATION 
PRESENT AT TP19? 

NO YES 
I I 

REFER TO FIGURE 5 11 
IS A 450 KHz SIGNAL AND TROUBLESHOOT THE 

PRESENT AT TP1B? L+R CIRCUITRY ON THE 
AUDIO CIRCUIT BOARD. 

NO I YES 
1 

RErER TO FIGURE 5 9 IS SIGNAL ACTIVITY 
AND TROUBLESHOOT THE PRESENT AT U2B PINS 

INTERMEDIATE FREGUENC 8 AND 1O? 
CIRCUIT. 

NO I YES 
I J 

IS SIGNAL ACTIVITY 
DEFECTIVE U35 OR U24 PRESENT AT U28 PINS 

6 AND 12? 

NO I YES 
I 

IS SIGNAL ACTIVITY 
DEFECTIVE U28 PRESENT AT U25 PINS 

4 AND 8? 

NO , YES 
I I 

DEFECTIVE U25 DEFECTIVE U31.U33 

DEMODULATOR CIRCUIT BOARD UNLESS 
OTHERWISE SPECIFIED. 

2. THE TROUBLESHOOTING INFORMATION PRESENTED 
IS GENERATED BY THE MONITOR CIRCUITRY 
WITH ANS07- L+R MODULATION INPUT. 

I 

I 



INTERMEDIATE 
FREQUENCY CIRCUIT 
TROUBLESHOOTING 

1 

'" )0> 

"" 
IS A CARRIER SIGNAL 
PRESENT AT U2 PIN 3? 

:z 
~ 

:z 

"" 
NO I YES 

I 1 
c 
~ 

V> 

IS A CARRIER SIGNAL DEFECTIVE U2. Q16. Q21 
PRESENT AT U3 PIN 12? 

n 
co 
:z 
:z 
tTl 
n 

.. - I YES 
I 1 

-1 

"" co 
:<: <.n 

IS A CARRIER SIGNAL IS THE SIGNAL AT U3 
PRESENT AT U3 PINS 

1 AND 4? PIN 12 450 KHz? 
fT1 I 

"" W 
W 

"" 
NO I YES NO I YES 

I I I I 
"" ~ co 

"" 
-1 

IS A CARRIER SIGNAL REFER TO FIGURE 5-12 
PRESENT AT Ul PINS DEFECTIVE U3 AND TROUBLESHOOT THE DEFECTIVE BANDPASS 

3 AND 6? FREQUENCY SYNTHESIZER FILTER 
0 

NO I YES 
V> 
en r -1 
"" <: 
~ 

n 
~ 

IS THE VOLTAGE AT THE 
CHECK RF INPUT. POSITIVE TERMINAL OF 

LORI LESS THAN 
z -12VDC? 
'" NO I YES 

I I 

DEFECTIVE Ql. Q2. Ul TROUBLESHOOT THE 
AGC CIRCUIT 
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FIGURE 5-9. TROUBLESHOOTING TREE. INTERMEDIATE FREQUENCY CIRCUIT. 



L-R CIRCUIT 
TROUBLESHOOTING 

I 
IS L-R INFORMATION 

PRESENT AT TP17? 

NO I YES 
I I 

IS L+R INFORMATION 
R~~t~_~O _" !:§~RE 5-11 
ANO TROUBLESHOOT THE 

PRESENT AT TP19? L-R CIRCUITRY ON THE 
AUOIO CIRCUIT BOARO 

NO I YES 
I I 

REFER TO FIGURE 5-8 IS SIGNAL ACTIVITY 
ANO TROUBLESHOOT THE PRESENT AT U26 ANO 

L+R CIRCUIT U27 PINS 8 AND 10? 

NO I YES 
I I 

D!:.EC:'.I.:'E_.U}8, U19, 
G11, Q13, G10, OR Y2 "J'2~ MtN~ MJ:7U"P"IC~S A~ 

AND THE ASSOCIATED AND 10 EGUAL TO THE 
CIRCUITRY FREGUENCY AT TP18? 

ND I YES 
I I 

1. REFER TD THE MAINTENANCE PRDCEDURES IS THE FOLLOWING WAVEFORM PRESENT AT TP10 
IN SECTION ~ AND ADJUST THE DECODER 
CIRCUIT. 20 .. .,.,,, 

2. REFER TO THE MAINTENANCE PROCEDURES 
IN SECTIONS ~ AND CALIBRATE THE 
FREGUENCY SYNTHESIZER. 

3. OEFECTIVE U30,U31, OR U27 (V rv V V V 

NO I YES 
I 

IS AUDIO PRESENT AT OEFECTIVE U29 U25 PINS 11 AND 12? 

NO YES 
I I 

IS AUDIO PRESENT AT DEFECTIVE U22.U23, G23 
U25 PINS 10 AND 13? G24, G18,GI2,OR U34 

NO I YES 
I I 

IS A SIGNAL PRESENT OEFECTIVE U25 AT U26 PINS 1 ANO 4? 

NO I YES NOTES: 
I I 1. ALL COMPONENTS ARE LOCATED ON THE RF 

IS SIGNAL PRESENT AT 
DEMODULATOR CIRCUIT BOARD UNLESS 

DEFECTIVE U26 OTHERWISE SPECIFIED. 
U20 PINS 1 AND 5? 2. THE TROUBLESHOOTING INFORMATION 

PRESENTED IS GENERATED BY THE 
NO I YES CIRCUITRY WITH A 50% SINGLE CHANNEL 

I I MODULATION INPUT. 
COPYRIGHT @ MOTOROLA. INC. MARCH 1988 

DEFECTIVE U20 AND U21 DEFECTIVE G14. G15, 597-0105-30 G19, OR G20 

FIGURE 5-10. TROUBLESHOOTING TREE, L-R CIRCUIT 
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SYMPTOM 

NO L+R INFORMATION 

NO L-R INFORMATION 

NO LEFT/L+R INFORMATION 

NO RIGHT/L-R INFORMATION 

NO LEFT CHANNEL INFORMATION 

NO RIGHT CHANNEL INFORMATION 

NO PILOT INFORMATION 
(STATUS OR LEVEL) 

REMEDY 

Check switch U13B and integrated cir­
cuit UIB and U55B. 

Check switch U12B and integrated cir­
cuit U1A and U55A. 

1. Check switches U13C, U13D, U41C, 
and U41D. 

2. Check integrated circuits U21, 
U24, and U56. 

1. Check switches U12C, U12D, U42C, 
and U42D. 

2. Check integrated circuits U18, 
U25, and U57. 

1. Check switch U13A. 

2. Check integrated circuits U3, U4, 
U11, U54, and U46B. 

1. Check switch U12A. 

2. Check integrated circuits U3, U4, 
U14, U53 and U46A. 

Check integrated circuits UIA, U2, and 
U7. 

597-0105-31 

FIGURE 5-11. AUDIO CIRCUIT BOARD TROUBLESHOOTING 
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I 
IS HIGH FREQUENCY 
ACTIVITY PRESENT 

AT U7 PIN 1? 

NO I YES 
I 

DEFECTIVE 
Q6. Q7. U14 

LESS THAN +2VDC 

DEFECTIVE U7. Yi. Ui3 

DEFECTIVE FREQUENCY 
SYNTHESIZER 

I 
IS HIGH FREQUENCY 

SQUARE-WAVE ACTIVITY 
PRESENT AT TP27? 

I ,~~ 

I 
IS THE SIGNAL AT 

TP27 EQUAL TO: 
F CARRIER + 450 KHz 

NO I YES 
I I 

IS THE VOLTAGE 1. DEFECTIVE UBB OR 01: 
AT TP27 BETWEEN 2.RF INPUT IS OFF 
+2V AND +12VDC? FREQUENCY 

NO I YES 
I 

GREATER THAN +12VDC 1.CHECK THE PROGRAMMING 

DEFECTIVE VCO. U7.Ui3 
OF SWITCH S1. 

2. DEFECTI VE U9 

NOTES: 
1. ALL COMPONENTS AND TEST POINTS ARE LOCATED 

ON RF DEMODULATOR CIRCUIT BOARD UNLESS 
OTHERWISE SPECIFIED. 
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FIGURE 5-12. TROUBLESHOOTING TREE, DEFECTIVE FREQUENCY SYNTHESIZER 



6-1. INTRODUCTION. 

SECTION VI 
PARTS LISTS 

6-2. This section provides descriptions and part numbers of elec-
trical components, assemblies, and selected mechanical parts required 
for maintenance of the Motorola Model 1410 AM Stereo Modulation Monitor. 
Each table entry in this section is indexed by reference designators 
appearing on the applicable schematic diagram. 

TABLE 6-1. REPLACEABLE PARTS LISTS 

TABLE NO. DESCRIPTION PAGE NO. 

6-2 MODEL 1410 MONITOR FINAL ASSEMBLY 6-2 
6-3 MODEL 1410 MONITOR HARNESS ASSEMBLY 6-2 
6-4 MODEL 1410 MONITOR ACCESSORY KIT 6-3 
6-5 MONITOR RF DEMODULATOR CIRCUIT BOARD ASSEMBLY 6-3 
6-6 MONITOR AUDIO CIRCUIT BOARD ASSEMBLY 6-10 
6-7 AUDIO CONTROL CIRCUIT BOARD ASSEMBLY 6-16 
6-8 MONITOR INTERFACE CIRCUIT BOARD ASSEMBLY 6-18 
6-9 MONITOR METER CIRCUIT BOARD ASSEMBLY 6-18 
6-10 RF ATTENUATOR CIRCUIT BOARD ASSEMBLY 6-19 
6-11 VCO MODULE CIRCUIT BOARD ASSEMBLY 6-19 
6-12 MODEL 1410 MONITOR 9 kHz SPACING OPTION 6-20 

6-1 



REF. DES. 

Cl,C2 
F2 
FL1 
J27 
J37 THRU 
J42 
J44,J45 
J46 
J47 
Ml,M2 
P30 
Rl 
T1 

Ul 

TABLE 6-2. MODEL 1410 MONITOR FINAL ASSEMBLY - 907-0100-900/-903 

DESCRIPriON 

Capacitor, Mylar, 0.1 uF ±10%, 100V 
Fuse, Micro, 1/4 Ampere, 125V 
fused Power Connector/Voltage Selector/EMI Filter, 120/240V 
Connector, 90 Q Angle, BNC 
Connector, Header, 5-Pin In-line 

Receptacle, BNe, Insulated 
Phone Jack, 1/4 inch (0.635 em), 3 Conductor 
Receptacle, BNC 
Meter, 3.5 Inch (8.89 em), Taut Band Type 
Connector, Housing, 6-Pin 
Potentiometer, Dual Section, Audio Taper, 10 k Ohm ±10%, 1W 
lransformer, Power, Line 

Primary: 110/220V ±10% 50/60 Hz, Single Phase 
Dual Secondary: 40V CT @ +700 mA/-400 mA 

20.5V CT @ ±800mA 
Integrated Circuit, MC7815CK, Positive 15V Regulator, 

TO-3 Case 
Switch, Pushwheel, 0-9 BCD, EECO 120102J 

(Part of Adjustable Peak Indicator Control) 
Switch, Pushwheel, 0-1 STOP, EECO 120102JOI 

(Part of Adjustable Peak Indicator Control) 
Socket, Transistor, TO-3 (for U1) 
Insulator, lransistor, )'0-3 (for U1) 
Fuse Holder, Subminiature (for F2) 
Fuse Clip (for Fl) 
Pins, Connector (for P30) 
Knob, Rogan G-30P-WD (Headphone Volume Control) 
Knob, Rogan RB-67-1-DC-M-L (RF Attenuator Assembly) 
Fastener, Turn-Lock 

Stud 
Retainer 
Receptacle 

RF Demodulator Circuit Board Assembly 
Monitor Audio Circuit Board Assembly 
Monitor Audio Control Circuit Board Assembly 
Monitor Interface Circuit Board Assembly 
Monitor Meter Circuit Board Assembly 
RF Attenuator Circuit Board Assembly 
VCO Module Circuit Board Assembly 
1410 Harness Assembly 
1410 Accessory Kit 

PART NO. ow. 
030-1053 2 
330-0026 1 
360-6504 1 
417-0222 1 
417-4000-002 6 

417-0048 2 
417-0311 1 
417-0016 1 
310-0039 2 
418-0670 1 
190-0009 1 
370-2358 1 

227-7815-A 

340-0076 4 

340-0077 2 

417-0298 1 
409-1815 1 
330-0001 1 
415-1001 2 
417-0053 6 
481-0021 1 
481-0021 1 

420-0019 9 
420-0021 9 
420-0022 9 
917-0063 1 
917-0064 1 
917-0065 1 
917-0066 1 
917-0067 2 
917-0068 1 
917-0069 1 
947-0142 1 
957-0002 1 

---------- For 117V 50/60 Hz - 907-0100-900 ---------------­
Fl Fuse, AGC, lA, 250V, Slow-Blow 334-0100 2 

---------- For 220V 50/60 Hz - 907-0100-903 --------------­
F1 Fuse, AGC, 1/2A, 250V, Slow-Blow 

AC Line Cord, CEE 7/7 3-Wire European Plug 

TABLE 6-3. MODEL 1410 MON nOR HARNESS ASSEMBLY 
(Sheet 1 of 2) 

REF. DES. DESeR I PTi ON 

PI THRU P3 Connector, Ribbon Cable, 13-Pin Dual In-line 
P4 Plug, Housing, a-Pin 
P5 Connector, Ribbon Cable, 13-Pin Dual In-line 
P6,P7 Plug, Housing, 2-Pin 
P8,P9 Connector, Ribbon Cable, 16-Pi n 
Pl0,Pl1 Connector, Ribbon Cable, 13-Pi n Dual In-line 
P12,P13 Plug, Housing, 14-Pin 

6-2 

- 947-0142 

334-0050 
682-0003 

PARr NO. 

418-2600 
417-0046 
418-2600 
417-0499 
417-0131 
418-2600 
417-1401 

2 
1 

ow. 
3 
1 
1 
2 
2 
2 
2 



REF. DES. 

P14 
P25,P26 
P28 
P37 THRU 
P42 
P43 

REF. DES. 

REF. DES. 

Cl THRU C24 
C25,C26 
C27 
C28 
C29,C30 
C31,C32 
C33 
C34 
C35,C36 
C37 
C38 l'HRU 
C40, C42 
THRU C45 
C46 
C47 
C48 
C49 
C50 
C51 THRU 
C57 
C58 
C59,C60 
C61 
C62 THRU 
C65 
C66 THRU 
C68 
C69 
C70 THRU 
C74 
C75,C76 
C77 THRU 
C80 
C81,C82 
C83 THRU 
C86 
C87 
C88 
C89,C90 
C91 

rABLE 6-3. MODEL 1410 MONIrOR HARNESS ASSEMBLY - 947-0142 
(Sheet 2 of 2) 

DESCR I PTI ON PART NO. OrY. 

Connector, Ribbon Cable, 13-Pin Dual In-line 
Connector, 16-Pin 
Connector, Ribbon Cable, 13-Pin Dual In-line 
Connector, Housing, 5-Pin In-line 

Connector, Housing, 3-Pin 
Pins, Crimp Type (for P4, P12, P13, P37 thru P42) 

418-2600 1 
417-0131 2 
418-2600 1 
417-0165 6 

417-0003-001 1 
417-8766 63 

TABLE 6-4. MODEL 1410 MONITOR ACCESSORY KIT (Packed With Unit) - 957-0002 

DESCRIPTION 

Fuse, Micro, 125V, 1/4 Ampere 
Connector, Male, 6 rerminal 
AC Line Cord, N.E.M.A. 3-Wire North American Plug 

PART NO. 

330-0026 
418-0046 
682-0001 

TABLE 6-5. MONITOR DEMODULArOR CIRCUIT BOARD ASSEMBLY - 917-0063 
(Sheet 1 of 8) 

DESCR I PTI ON PART NO. 

Capacitor, Monolithic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Mica, 390 pF ±5%, lOQV 
Capacitor, Mica, 270pF ±5%, 30DV 
Capacitor, Silvered Mica, 100pF ±5%, SOOV 
Capacitor, Mica, 270pF ±5%, 30DV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Electrolytic, 10 uF, 25V, Non-Polarized 
Capacitor, Electrolytic, 1 uF, SOV 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Electrolytic, 10 uF, 25V, Non-Polarized 
Capacitor, Electrolytic, 10 uF, 35V 

Capacitor, Electrolytic, 1 uF, SOV 
Capacitor, Mica, 820pF ±5%, 300V 
Capacitor, Polyester, 0.0022 uF ±10%, 100V 
Capacitor, Monolithic Ceramic, 0.0047 uF ±5%, 100V 
Capacitor, Electrolytic, 100 uF, 16V 
Capacitor, Electrolytic, 100 uF, 25V 

Capacitor, Ceramic Disc, 68 pF ±5%, N330, 63 Vdc, EDPT 
Capacitor, Ceramic Disc, 10 pF ±10%, lkV, Non-Polarized 
Capacitor, Variable, Polycarbonate, 2-27 pF 
Capacitor, Electrolytic, 4700 uF, 35V 

Capacitor, Mylar Film, 0.022 uF ±10%, 100V 

Capacitor, Monolithic Ceramic, 56 pF ±10%, 200V 
Capacitor, Silvered Mica, 100 pF ±5%, 500V 

Capacitor, Mica, 33 pF ±S%, SOOV 
Capac; tor, Si 1 vered Mi ca, 100pF ±596, 500V 

Capacitor, Mica, 270 pF ±S%, 300V 
Capacitor, Silvered Mica, 100 pF ±5%, SOOV 

Capacitor, Mica, 330 pF ±S%, SOOV 
Capacitor, Silvered Mica, 100 pF ±596, SOOV 
Capacitor, Mica, 270 pF ±S%, 300V 
Capacitor, Mlca, 330 pF ±5%, SOOV 

6-3 

003-1054 
042-3922 
041-2722 
040-1022 
041-2722 
023-1076 
023-1075 
024-1064 
023-1076 
023-1075 
023-1076 

024-1064 
042-8222 
031-2033 
003-4723 
020-1084 
023-1084 

000-6813 
001-1014 
096-0009 
014-4795 

031-2243 

001-5613 
040-1022 

042-3312 
040-1022 

041-2722 
040-1022 

042-3322 
040-1022 
041-2722 
042-3322 

OTY. 

1 
3 
1 

OTY. 

24 
2 
1 
1 
2 
2 
1 
1 
2 
1 
7 

1 
1 
1 
1 
1 
7 

1 
2 
1 
4 

3 

1 
5 

2 
4 

2 
4 

1 
1 
2 
1 



REF. DES. 

C92 
C93 
C94 
C95 
C96 THRU 
Cl0l 
Cl02 
Cl03 
Cl04 THRU 
Cl08 
Cl09 THRU 
C142 
C143 THRU 
C147, C150 
THRU C154 
C155,C156 
C157,C158 
C159 
C160,C161 
C162,C163 
C164 
C165 
C166 
C167 THRU 
C170 
C171 THRU 
C176 
Cl77 
Dl,D2 
D3 lHRU Dll 
D12 

DB THRU 
D20 
D21,D23 
THRU D30 
D31 

D32 THRU 
D37 
J28 
J29 
J30 
J31 
J32 THRU 
J35 
J43 
J48 
L1 

L2 

L3 

L4 

L6,L7 

L8 

TABLE 6-5. MONITOR DEMODULATOR CIRCUIT BOARD ASSEMBLY - 917-0063 
(Sheet 2 of 8) 

DESCRIPTION PART NO. QTY. 

Capacitor, Mica, 470 pF ±1%, SOOV 
Capacitor, Silvered Mica, 100 pF ±5%, 500V 
Capacitor, Mica, 150 pF ±5%, SOOV 
Capacitor, Mica, 33 pf ±5%, SOOV 
Capacitor, Silvered Mica, 100 pF ±5%, SOOV 

Capacitor, Ceramic Disc, 100 pF ±5%, N7S0, 63V, EOP)" 
Capacitor, Mylar, 0.01 uF ±10%, 100V 
Capacitor, Mylar Film, 0.022 uF ±10%, 100V 

Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 

Capacitor, Electrolytic, 10 uF, 35V 

Capacitor, Electrolytic, 3.3 uF, SOV, Non-Polarized 
Capacitor, Ceramic Disc, 10 pF ±10%, lkV, Non-Polarized 
Capacitor, Mica, 470 pF ±1%, 500V 
Capacitor, Mica, 680 pF ±5%, 300V 
Capacitor, Polycarbonate, 0.10 uF ±1%, 100V 
Capacitor, Mylar, 0.22 uF ±10%, 100V 
Capacitor, Polyester, 0.47' uF ±10%, 100V 
Capacitor, Mylar Film, 0.047 uF ±10%, 100V 
Capacitor, Polyester, 0.0022 uF ±10%, 100V 

Capacitor, Mica, 5000 pF ±1%, 500V 

Capacitor, Polyester, 6.8 uF ±10%, 63V 
Diode, Zener, lN4733A, 5.1V ±5%, lW 
Diode, lN4148, Silicon, 75V @ 0.3 Amperes 
Light Emitting Diode, HLMP-1200, Red, 1.6V @ 20 mA Maximum, 

T1 Si ze 
Diode, MR502, Silicon, 200V @ 3 Amperes 

Diode, 1N400S, Silicon, 600V @ 1 Ampere 

Diode, MV209, Voltage Variable Capacitance, 26 pF to 32 pF 
range, 30V dc Maximum Reverse Voltage 

Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 

Receptacle, Header, Dual In-line 13-Pin 
Receptac 1 e, Header, Dua 1 I n-1 i ne 8-Pi n 
Receptacle, 6-Pin 
Receptacle, Header, 3-Pin In-line 
Receptacle, Single Pin 

Receptacle, Header, 3-Pin In-line 
Receptacle, 2--Pin In-line 
Shielded Adjustable Coil, 422-1100 uH, 92 rnA Maximum, 

27.84 Ohms DC Resistance 
Shielded Adjustable Coil, 1050-3740 uH, 76 mA Maximum, 

41.06 Ohms DC Resistance 
Shielded Adjustable Coil, 147-430 uH, 121 mA Maximum, 

16.32 Ohms DC Resistance 
Shielded Adjustable Coil, 26-71 uH, 185 rnA Maximum, 

6.97 Ohms DC Resistance 
RF Choke, 900 kHz 

Tuning Range: 900 kHz ±3% 
luning Capacitance: 33 pF 
Q (Unloaded): 100 
No. of Turns: 152 

RF Choke, 1.8 MHz 
Tuning Range: 1.8 MHz ±3% 
Tuning Capacitance: 82 pF 
Q (Unloaded): 100 
No. of rurns: 66 

6-4 

040-4721 1 
040-1022 1 
040-1522 1 
042-3312 1 
040-1022 6 

000-1023 1 
031-1043 1 
031-2243 5 

003-1054 34 

023-1076 10 

024-3364 2 
001-1014 2 
040-4721 1 
040-6824 2 
030-1051 2 
030-2253 1 
038-4753 1 
030-4743 1 
031-2033 4 

042-5031 6 

030-6862 1 
200-4733 2 
203-4148 9 
323-7344 1 

202-0502 a 

203-4005 9 

205-0109 

203-4148 6 

417-2600 1 
417-1603 1 
417-0677 1 
417-0003 1 
417-0071-001 4 

417-0003 
417-0220 
360-0038 

360-0037 

360-0035 

360-0062 

360-0060 2 

360-0061 

j 

) 
I 



REF. DES. 

L9 

L10 THRU 
L19 
LORI THRU 
LOR3 

P27 
P31,P48 
01 THRU Q7 
08 
09 
Ql0 THRU 
Q12 
Q13 THRU 
Q18 
Q19 THRU 
Q24 
Rl,R2 
R3 
R4 
R5,R6 
R7,R8 
R9,Rl0 
Rll,R12 
R13 ,R14 
R15 
R16,R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24,R25 
R26,R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45,R46 
R47 
R48 
R49 
R50 
R51,R52 
R53 
R54,R55 
R56 

TABLE 6-5. MONITOR DEMODULATOR CIRCUIT BOARD ASSEMBLY - 917-0063 
(Sheet 3 of 8) 

DESCR I PTI ON PART NO. 

RF Choke, 900 kHz 
luning Range: 900 kHz ±3% 
run; n9 Capacitance: 33 pF 
Q (Unloaded): 100 
No. of lurns: 152 

Ferrite Bead 

Optical Isolator, VTL5C2, LOR/LED l'ype 
On Resistance: 500 Ohms 
Off Resistance: 1 Meg Ohm 
Cell Voltage: 200V Maximum 
Cell Current: 10 to 40 rnA 

Plug, BNe, Dual Crimp 
Jumper, Programmable, 2-Pin 
Trans; stor, 2N3904, NPN, 5i 1 icon, "1'0-92 Case 
Field Effect lransistor, J271, P-Channel JFET, )'0-92 Case 
rransistor, MPS-A14, Silicon, NPN, Darlington, 1"0-92 Case 
Field Effect Transistor, J3100, RF, N-Channel, 10-92 Case 

lransistor, 2N3904, NPN, Silicon, 1'0-92 Case 

transistor, 2N3906, PNP, Silicon, rO-92 Case 

Resistor, 845 Ohm ±1%, 1/4W 
Resistor, 510 Ohm ±S%, 1/4W 
Resistor, 2.7 k Ohm ±5%, 1/4W 
Resistor, 510 Ohm ±S%, 1!4W 
Resistor, 4.99 k Ohm ±1%, 1/4W 
Resistor, 1.33 k Ohm ±1%, 1/4W 
Resistor, 2.74 k Ohm ±1%, 1/4W 
Resistor, 22.1 Ohm ±1%, 1/4W 
Resistor, 2.49 k Ohm ±1%, 1/4W 
Resistor, 1 k Ohm ±1%, 1/4W 
Resistor, 100 Ohm ±5%, 1/4W 
Resistor, 3.6 k Ohm ±5%, 1/4W 
Resistor, 51 Ohm 5%, 1/4W 
Resistor, 430 Ohm ±596, 1/4W 
Resistor, 510 Ohm ±5%, 1/4W 
Resistor, 2.7 k Ohm ±5%, 1/4W 
Resistor, 510 Ohm ±596, 1/4W 
Resistor, 1.5 k Ohm ±1%, 1/4W 
Resistor, 1 k Ohm ±1 96, 1/4W 
Resistor, 649 Ohm ±1%, 1/4W 
Resistor, 2.7 k Ohm ±5%, 1/4W 
Resistor, 2.2 k Ohm ±5%, 1/4W 
Resistor, 180 k Ohm ±5%, 1/4W 
Resistor, 4.7 k Ohm ±S%, 1/4W 
Resistor, 24.9 k Ohm ±1%, 1/4W 
Resistor, 11 k Ohm ±1%, 1/4W 
Resistor, 10 k Ohm ±5%, 1/4W 
Resistor, 4.3 k Ohm ±S%, 1/4W 
Resistor, 51 k Ohm ±5%, 1/4W 
Resistor, 13.7 k Ohm ±1%, 1/4W 
Resistor, 5.76 k Ohm ±1%, 1/4W 
Resistor, 1 k Ohm ±1%, 1/4W 
Resistor, 4.7 k Ohm ±5%, 1/4W 
Resistor, 10 k Ohm ±5%, 1/4W 
Resistor, 1 k Ohm ±S%, 1/4W 
Resistor, 2.7 k Ohm ±5%, 1/4W 
Resistor, 4.53 k Ohm ±1%, 1/4W 
Resistor, 11 k Ohm ±1%, 1/4W 
Resistor, 1.05 k Ohm ±1%, 1/4W 
Resistor, 20 k Ohm ±1%, 1/4W 
Resistor, 10 k Ohm ±1 96, 1/4W 
Resistor, 4.99 k Ohm ±1%, 1/4W 
Resistor, 10 Ohm ±5%, 1/4W 
Resistor, 11.3 k Ohm ±1%, 1/4W 
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360-0060 

360-0007 

323-7345 

418-0034 
340-0004 
211-3904 
210-0271 
211-0014 
212-0310 

211-3904 

210-3906 

103-8453 
100-5133 
100-2743 
100-5133 
100-5041 
103-1331 
103-2744 
103-2212 
103-2494 
103-1041 
100-1033 
100-3643 
100-5123 
100-4333 
100-5133 
100-2743 
100-5133 
103-1504 
103-1041 
103-6493 
100-2743 
100-2243 
100-1863 
100-4743 
103-2495 
103-1105 
100-1053 
100-4343 
100-5153 
103-1375 
103-5764 
103-1041 
100-4743 
100-1053 
100-1043 
100-2743 
103-4534 
103-1105 
103-1054 
103-2051 
100-1051 
100-5041 
100-1023 
103-1135 

OTY. 

10 

3 

1 
2 
7 
1 
1 
3 

6 

6 

2 
1 
1 
2 
2 
2 
2 
2 
1 
2 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
2 
1 



TABLE 6-5. MON I TOR DEMODULATOR C I RCU IT BOARD ASSEM.BL Y - 917-0063 
(Sheet 4 of 8) 

REF. DES. DESCRIPTION PART NO. QTY. 
R57 Resistor, 1 Meg ±5%, 1/4W 100-1073 1 
R58 Resistor, 820 Ohm ±5%, 1/4W 100-8233 1 
R59 Resistor, 100 Ohm ±5%, 1/4W 100-1033 1 
R60,R61 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 2 
R62 Resistor, 4.53 k Ohm ±1%, 1/4W 103-4534 1 
R63 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 

i R64 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R65 Resistor, 1.82 k Ohm ±1%, 1/4W 100-1841 1 'I R66,R67 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 2 
R68 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R69 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R70 Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 1 
R71 THRU Resistor, 10 k Ohm ±5%, 1/4W 100-1053 4 
R74 
R75,R76 Resistor, 24.3 k Ohm ±1%, 1/4W 103-2435 2 

\ 
R77,R78 Resistor, 24.9 k Ohm ±1%, 1/4W 103-2495 2 
R79 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R80,R81 Resistor, 1.2 k Ohm ±5%, 1/4W 100-1243 2 
R82 Resistor, 6.8 k Ohm ±5%, 1/4W 100-6843 1 
R83 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 1 
R84 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R85 Resistor, 1.5 k Ohm ±5%, 1/4W 100-1543 1 
R86 Resistor, 1 k Ohm ±5%, 1/4W 100-1043 1 
R87 Resistor, 47 Ohm ±5%, 1/4W 100-4723 1 

I R88 Resistor, 470 Ohm ±5%, 1/4W 100-4733 1 
R89 Resistor, 27 k Ohm ±5%, 1/4W 100-2753 1 
R90 Resistor, 1 k Ohm ±5%, 1/4W 100-1043 1 
R91 Resistor, 100 Ohm ±5%, 1/4W 100-1033 1 
R92 Resistor, 5.1 k Ohm ±5%, 1/4W 100-5143 1 I R93 Resistor, 27 k Ohm ±5%, 1/4W 100-2753 1 
R94 Resistor, 51 Ohm ±5%, 1/4W 100-5123 1 
R95 Resistor, 220 Ohm ±5%, 1/4W 100-2233 1 
R96 Resistor, 68.1 Ohm ±1%, 1/4W 103-6812 1 
R97 Resistor, 22.1 Ohm ±1%, 1/4W 103-2212 1 
R98 Resistor, 68.1 Ohm ±1%, 1/4W 103-6812 1 
R99 Resistor, 22.1 Ohm ±1%, 1/4W 103-2212 1 
Rl00 Resistor, 332 Ohm ±1%, 1/4W 103-3323 1 
R101,Rl04 Resistor, 150 Ohm ±1%, 1/4W 100-1531 2 
R105 Resistor, 1.82 k Ohm ±1%, 1/4W 100-1841 1 
R106 Resistor, 121 Ohm ±1%, 1/4W 100-1231 1 
R107 Resistor, 1.33 k Ohm ±1%, 1/4W 103-1331 1 
Rl08 Resistor, 121 Ohm ±1%, 1/4W 100-1231 1 I Rl09 Resistor, 365 Ohm ±1%, 1/4W 103-3631 1 \ R110 Resistor, 470 Ohm ±5%, 1/4W 100-4733 1 \ Rlll Potentiometer, 2 k Ohm ±10%, 1/2W 177-2044 1 
Rl12 Potentiometer, 10 k Ohm ±10%, 1/2W 177-1054 1 
Rl13 Potentiometer, 1 k Ohm ±10%, 1/2W 177-1044 1 \ Rl14 Potentiometer, 10 k Ohm ±10%, 1/2W 177-1055 1 I 
Rl15 Resistor, 470 k Ohm ±5%, 1/4W 100-4763 1 I 
Rl16 Resistor, 100 Ohm ±5%, 1/4W 100-1033 1 
R117 Resistor, 470 k Ohm ±5%, 1/4W 100-4763 1 

.I R118 Resistor, 2.2 k Ohm ±5%, 1/4W 100-2243 1 
R119 Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 1 I. R120 Resistor, 470 k Ohm ±5%, 1/4W 100-4763 1 
R121 Resistor, 470 Ohm ±5%, 1/4W 100-4733 1 
R122 Resistor, 1.5 k Ohm ±5%, 1/4W 100-1543 1 
R123 Resistor, 5.1 k Ohm ±5%, 1/4W 100-5143 1 
R124 Resistor, 1 k Ohm ±5%, 1/4W 100-1043 1 
R125 Resistor, 330 Ohm ±5%, 1/4W 100-3333 1 
R126 Resistor, 100 Ohm ±5%, 1/4W 100-1033 , 
R127 Resistor, 1 k Ohm ±5%, 1/4W 100-1043 1 
R128,R129 Resistor, 475 Ohm ±1%, 1/4W 103-4753 2 
R130 Resistor, 4.75 k Ohm ±1%, 1/4W 103-4741 1 
R131 Resistor, 2.67 k Ohm ±1%, 1/4W 103-2674 1 
R132 Resistor, 6.19 k Ohm ±1%, 1/4W 103-6194 1 
R133 Resistor Network, 9 - 10 k Ohm ±2%, 1/4W Resistors, 226-1050 1 

Single In-line 10-Pin Package 
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TABLE 6-5. MONIIOR DEMODULATOR CIRCUIT BOARD ASSEMBLY - 917-0063 
(Sheet 5 of 8) 

REF. DES. DESCR I PTI ON PART NO. QTY. 

R135 Resistor, 2.43 k Ohm ±1%, 1/4W 103-2434 1 
R136 Resistor, 1.21 k Ohm ±1%, 1/4W 103-1214 1 
R137 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R138 Resistor, 100 Ohm ±1%, 1/4W 100-1031 1 
R139 Resistor, 2.43 k Ohm ±1%, 1/4W 103-2434 1 
R140 Resistor, 5.11 k Ohm ±1%, 1/4W 103-5141 1 
R141 Resistor, 100 Ohm ±1%, 1/4W 100-1031 1 
R142 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R143,R144 Resistor, 825 Ohm ±1%, 1/4W 103-8253 2 
R145 Resistor, 100 Ohm ±5%, 1/4W 100-1033 1 
R146 Resistor, 3.32 k Ohm ±1%, 1/4W 103-3324 1 
R147 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R148 Resistor, 121 Ohm ±1%, 1/4W 100-1231 1 
R149 Resistor, 2.67 k Ohm ±1%, 1/4W 103-2674 1 
R150 Resistor, 100 Ohm ±1%, 1/4W 100-1031 1 
R151,R152 Resistor, 475 Ohm ±1%, 1/4W 103-4753 2 
R153 Resistor, 100 Ohm ±1%, 1/4W 100-1031 1 
R154 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R155 Resistor, 2.43 k Ohm ±1%, 1/4W 103-2434 1 
R156 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R157 Resistor, 2.43 k Ohm ±1%, 1/4W 103-2434 1 
R158 Resistor, 20 k Ohm ±1%, 1/4W 103-2051 1 
R159 Resistor, 5.90 k Ohm ±1%, 1/4W 103-5904 1 
R160 Resistor, 100 Ohm ±1%, 1/4W 100-1031 1 
R161,R162 Resistor, 249 Ohm ±1%, 1/4W 103-2493 2 
R163 Resistor) 4.99 k Ohm ±1%, 1/4W 100-5041 1 
R164 Resistor, 22 Ohm ±5%, 1/4W 100-2223 1 
R165 Resistor, 1.5 k Ohm ±1%, 1/4W 103-1504 1 
R166 Resistor, 4.99 k Ohm ±1%, 1/4W 100-5041 1 
R167 Resistor, 22 Ohm ±5%, 1/4W 100-2223 1 
R168 Resistor, 1.5 k Ohm ±1%, 1/4W 103-1504 1 
R169,R170 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 2 
R172,R173 Resistor, 51.1 Ohm ±1%, 1/4W 103-5112 2 
R174 Resistor, 681 Ohm ±1%, 1/4W 103-6813 1 
R176,Rl77 Resistor, 22.1 Ohm ±1%, 1/4W 103-2212 2 
R178,R179 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 2 
R180 Resistor, 1.62 k Ohm ±1%, 1/4W 103-1624 1 
R181 Resistor, 1.82 k Ohm ±1%, 1/4W 100-1841 1 
R182 Resistor, 1.21 k Ohm ±1%, 1/4W 103-1214 1 
R183,R184 Resistor, 68.1 Ohm ±1%, 1/4W 103-6812 2 
R185,R186 Resistor, 22.1 Ohm ±1%, 1/4W 103-2212 2 
R187 Resistor, 332 Ohm ±1%, 1/4W 103-3323 1 
R188,R189 Resistor, 475 Ohm ±1%, 1/4W 103-4753 2 
R190 Resistor, 681 Ohm ±1%, 1/4W 103-6813 1 
R191,R192 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 2 
R195 Resistor, 1.62 K Ohm ±1%, 1/4W 103-1624 1 
R196 Resistor, 1.21 k Ohm ±1%, 1/4W 103-1214 1 
R197 Resistor, 1.82 k Ohm ±1%, 1/4W 100-1841 1 
R198 THRU Resistor, 22.1 Ohm ±1%, 1/4W 103-2212 4 
R201 
R202 Resistor, 332 Ohm ±1 96, 1/4W 103-3323 1 
R203,R204 Resistor, 68.1 Ohm ±1%, 1/4W 103-6812 2 
R205 Resistor, 40.2 k Ohm ±1 9" 1/4W 103-4025 1 
R206 Resistor, 6.81 k Ohm ±1%, 1/4W 103-6814 1 
R207 Resistor, 5.36 k Ohm ±1%, 1/4W 103-5364 1 
R208 Resistor, 19.1 k Ohm ±1%, 1/4W 103-1915 1 
R209 Resistor, 86.6 k Ohm ±1%, 1/4W 103-8665 1 
R210 Resistor, 5.36 k Ohm ±1%, 1/4W 103-5364 1 
R211 THRU Resistor, 10 Ohm ±5%, 1/4W 100-1023 3 
R213 
R214,R215 Resistor, 4.64 k Ohm ±1%, 1/4W 103-4641 2 
R216 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
R217 Resistor, 2.49 k Ohm ±1 96, 1/4W 103-2494 1 
R218 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R219 Resistor, 61.9 k Ohm ±1%, 1/4W 103-6195 1 
R220 Resistor, 3.32 k Ohm ±1%, 1/4W 103-3324 1 
R221 Resistor, 1.2 Meg Ohm ±5%, 1/4W 100-1273 1 
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TABLE 6-5. MON !TOR DEMODULATOR C I RCU I T BOARD ASSEMBLY - 917-0063 
(Sheet 6 of 8) 

REF. DES. DESCRIPTION PART NO. OTY. 
R222 Resistor, 3.32 k Ohm ±1%, 1/4W 103-3324 1 
R223 Resistor, 475 Ohm ±1%, 1/4W 103-4753 1 
R224 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R226 Resistor, 150 k Ohm ±59" 1/4W 100-1563 1 
R228 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R229 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R230 Resistor, 1.5 k Ohm ±5%, 1/4W 100-1543 1 
R231 Resistor, 4.7 k Ohm ±59" 1/4W 100-4743 1 
R232 Resistor, 2.2 Meg Ohm ±5%, 1/4W 100-2273 1 
R233 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R234 Resistor, 82.5 k Ohm ±1%, 1/4W 103-8255 1 
R235 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R236 Resistor, 100 Ohm ±5%, 1/4W 100-1033 1 
R237 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R238 Resistor, 4.75 k Ohm ±1%, 1/4W 103-4741 1 
R239 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R240 Resistor, 4.75 k Ohm ±1%, 1/4W 103-4741 1 
R241 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R242 Resistor, 4.75 k Ohm ±1%, 1/4W 103-4741 1 
R243 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R244 Resistor, 4.75 k Ohm ±1%, 1/4W 103-4741 1 
R245 Resistor, 40.2 k Ohm ±1%, 1/4W 103-4025 1 
R246,R247 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 2 
R248 Resistor, 8.66 k Ohm ±1%, 1/4W 100-8641 1 
R249 Resistor, 43.2 k Ohm ±1%, 1/4W 103-4325 1 I R250 Resistor, 11.5 k Ohm ±1%, 1/4W 103-1155 1 
R251 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R252 Resistor, 40.2 k Ohm ±1 96, 1/4W 103-4025 1 
R253 Resistor, 86.6 k Ohm ±1%, 1/4W 103-8665 1 
R254 Resistor, 19.1 k Ohm ±1%, 1/4W 103-1915 1 
R255 Resistor, 6.81 k Ohm ±1%, 1/4W 103-6814 1 
R256 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R258 Resistor, 1.5 k Ohm ±1%, 1/4W 103-1504 1 

.\ 
R259 Resistor, 1.21 k Ohm ±1%, 1/4W 103-1214 1 
R260 Resistor, 1 k Ohm ±1%, 1/4W 103-1041 1 I. R261,R262 Resistor, 5.36 k Ohm ±1%, 1/4W 103-5364 2 
R263,R264 Resistor, 4.64 k Ohm ±1%, 1/4W 103-4641 2 
R265,R266 Resistor, 10 Ohm ±5%, 1/4W 100-1023 2 ( R267 Resistor, 20 k Ohm ±5%, 1/4W 100-2053 1 
R268 Resistor, 681 Ohm ±1%, 1/4W 103-6813 1 
R269,R270 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 2 
R273 Resistor, 1.62 k Ohm ±1%, 1/4W 103-1624 1 

\1 
R274 Resistor, 750 Ohm ±1%, 1/4W 103-7503 1 
R275 Resistor, 1.82 k Ohm ±1%, 1/4W 100-1841 1 
R276,R277, Resistor, 22.1 Ohm ±1%, 1/4W 103-2212 4 \ 

R280,R281 
R282,R283 Resistor, 1.5 k Ohm ±1%, 1/4W 103-1504 2 
R284,R285 Resistor, 3.01 k Ohm ±19" 1/4W 103-3014 2 
R286,R287 Resistor, 1 k Ohm ±1%, 1/4W 103-1041 2 
R288,R289 Resistor, 68.1 Ohm ±1%, 1/4W 103-6812 2 
R290,R291 Resistor, 22.1 Ohm ±1 96, 1/4W 103-2212 2 
R292,R293 Resistor, 1 k Ohm ±1%, 1/4W 103-1041 2 
R294 Resistor, 267 Ohm ±1%, 1/4W 103-2673 1 
R295,R296 Resistor, 51.1 Ohm ±1%, 1/4W 103-5112 2 
R297 Resistor, 6.81 k Ohm ±1%, 1/4W 103-6814 1 
R298 Resistor, 332 Ohm ±1%, 1/4W 103-3323 1 
R299,R300 Resistor, 51.1 Ohm ±1%, 1/4W 103-5112 2 
R301 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R302 Resistor, 332 Ohm ±1%, 1/4W 103-3323 1 
R303 Resistor, 2.74 k Ohm ±1%, 1/4W 103-2744 1 
R304 Resistor, 6.81 k Ohm ±1 %, 1/4W 103-6814 1 
R305 Resistor, 51.1 Ohm ±1%, 1/4W 103-5112 1 
R306 Resistor, 150 k Ohm ±5%, 1/4W 100-1563 1 
R307 Resistor, 51.1 Ohm ±1%, 1/4W 103-5112 1 
R308 Resistor, 475 Ohm ±1%, 1/4W 103-4753 1 
R309 Resistor, 150 k Ohm ±5%, 1/4W 100-1563 1 
R310 Resistor, 475 Ohm ±1%, 1/4W 103-4753 1 

( 
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R311,R312 
R313 
R314 
R315 
R316 
R317 
R318 
R319 
R320 
R321 
R322 
R323 
R324 
R325 
R326 
R327 
R328 
R329 
R330 
R331 
R332 
R333 
R334,R335 
R336 
Sl 
Y1 

TP1 THRU 
TP24 
TP25 
TP26,TP27 
U1,U2 

U3 

U4,U5 

U6 

U7 

U8 

U9 

Ul0,U11 

U12 

U13 

U14 

U16,U17 

U18,U19 

U20 THRU 
U23 
U24,U25 

U26 THRU 
U28 
U29 THRU 
U31 

TABLE 6-5. MONITOR DEMODULATOR CIRCUIT BOARD ASSEMBLY - 917-0063 
(Sheet 7 of 8) 

DESCR I PYI ON PART NO. 

Resistor, 39.2 Ohm ±1%, 1/4W 
Resistor, 1.21 k Ohm ±1%, 1/4W 
Resistor, 6.81 k Ohm ±1%, 1/4W 
Resistor, 121 k Ohm ±1%, 1/4W 
Resistor, 475 Ohm ±1%, 1/4W 
Resistor, 3.92 k Ohm ±1%, 1/4W 
Resistor, 5.62 k Ohm ±1%, 1/4W 
Resistor, 221 k Ohm ±1%, 1/4W 
Resistor, 10 k Ohm ±1%, 1/4W 
Resistor, 332 k Ohm ±1%, 1/4W 
Resistor, 10 k Ohm ±1%, 1/4W 
Resistor, 39.2 k Ohm ±1%, 1/4W 
Resistor, 1 Meg Ohm ±5%, 1/4W 
Potentiometer, 500 Ohm ±10%, 1/2W, 25T 
Potentiometer, 10 k Ohm ±10%, 1/2W 
Potentiometer, 100 Ohm ±10%, 1/2W 
Potentiometer, 1 k Ohm ±10%, 1/2W 
Potentiometer, 500 k Ohm ±10%, 1/ZW 
Potentiometer, 5 k Ohm ±10%, 1/2W 
Potentiometer, 100 Ohm ±10%, 1/2W 
Potentiometer, 10 k Ohm ±10%, 1/2W 
Resistor, 10 Ohm ±5%, 1/4W 
Resistor, 1 k Ohm ±5%, 1/4W 
Resistor, 3.48 k Ohm ±1%, 1/4W 
Switch, SPS1', 8-Segment, 16-Pin DIP 
Wideband RF transformer, 0.01 to 100 MHz, Impedance 

Ratio 2.5:1 
Primary Impedance= 50 Ohms 
Secondary Impedance= 125 Ohms, Center-Tapped 

Terminal, turret, Double Shoulder 

Terminal, turret, Single Shoulder 
Terminal, Turret, Double Shoulder 
Integrated Circuit, CA3183E, Five transistor Array, NPN, 

16-Pin DIP 
Integrated Circuit, MC1596L, Balanced Modulator/Demodulator, 

14-Pin DIP 
Integrated Circuit, TL072CP, Dual JFET-Input Operational 

Amplifier, 8-Pin DIP 
Integrated Circuit" lL074CN, Quad JFEl-lnput Operational 

Amplifier, 14-Pin DIP 
Integrated Circuit" MC145151P, Programmable Divide-by-N 

4-Bit Counter, CMOS LSI, 14-Pin DIP 
Integrated Circuit" LM358N, Dual Operational Amplifier" 

8-Pin DIP 
Integrated Circuit, SN74HC244N, Octal )'ri-State Bus Driver" 

20-Pin DIP 
Integrated Circuit, LM337)" Adjustable Negative Voltage 

Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case 
Integrated Circuit, MC14011BCP, Quad 2-lnput NAND Gate, 

CMOS, 14-Pin DIP 
Integrated Circuit, OP227GY, Dual Operational Amplifier, 

14-Pin DIP 
Integrated Circuit, MC10131P, Dual lype 0 Master-Slave, 

Flip-Flop, 16-Pin DIP 
Integrated Circuit, LM317)" Adjustable Positive Voltage 

Regulator, 1.2V to 37V, 1.5 Ampere, 1'0-220 Case 
Integrated Circuit, MC10131P, Dual lype 0 Master-Slave, 

Flip-Flop, 16-Pin DIP 
Integrated Circuit, CA3045D, Five lransistor Array, NPN, 

14-Pin DIP 
Integrated Circuit, CA3183E, Five lransistor Array, NPN, 

16-Pin DIP 
Integrated Circuit, MC1596L, Balanced Modulator/Demodulator, 

14-Pin DIP 
Integrated Circuit, lL074CN, Quad JFET-Input Operational 

Amplifier, 14-Pin DIP 

6-9 

103-3922 
103-1214 
103-6814 
103-1261 
103-4753 
103-3924 
103-5624 
103-2216 
100-1051 
103-3326 
100-1051 
100-3951 
100-1073 
177-5033 
177-1055 
177-1035 
177-1044 
179-5065 
178-5045 
177-1035 
177-1055 
100-1023 
100-1043 
103-3484 
340-0003 
370-0018 

413-1597 

413-0315 
413-1597 
220-3183 

220-1596 

221-0072 

221-0074 

220-5151 

221-0358 

220-4244 

227-0337 

228-4011 

220-0227 

220-0131 

227-0317 

220-0131 

220-3045 

220-3183 

220-1596 

221-0074 

QTY. 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 

24 

1 
2 
2 

2 

2 

2 

2 

4 

2 

3 

3 
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U33,U34 

U35 

XU1,XU2 
XU3 
XU4,XU5 
XU6 
XU7 
XU8 
XU9 
XU12,XU13 
XU14,XU18, 
XU19,XU24, 
XU25 
XU29 THRU 
XU31 
XU33,XU34 
XU35 
Vl 
V2 

REF. DES. 

Cl,C2 
C3,C4 
C5,C6 
C7,C8 
C9,Cl0 
Cl1 
C12 
C13 THRU 
C15 
C16 
C17,C18 
C19,C20 
C21 
C22 
C23 
C24,C25 
C26 
C27 
C28 
C29,C30 
C31 
C32 
C33 
C34 
C35 
C36 THRU 
C39 
C40 
C41,C42 
C43 
C44 
C45,C46 
C47 
C48 
C49 
C50 

TABLE 6-5. MONITOR DEMODULATOR CIRCUIT BOARD ASSEMBLY - 917-0063 
(Sheet 8 of 8) 

DESCRIPTION PART NO. 

Integrated Circuit, rL072CP, Dual JFEr-lnput Operational 
Amplifier, 8-Pin DIP 

Integrated Circuit, MC10116P, rriple Differential Amplifier, 
16-Pin DIP 

Socket, 16-Pin DIP 
Socket, 14-Pin DIP 
Socket, 8-Pin DIP 
Socket, 14-Pin DIP 
Socket, 28-Pin DIP 
Socket, a-Pin DIP 
Socket, 20-Pin DIP 
Socket, 14-Pin DIP 
Socket, 16-Pin DIP 

Socket, 14-Pin DIP 

Socket, 8-Pin DIP 
Socket, 16-Pin DIP 
Crystal, 48PD1002, 10.24 MHz, HC-18 Cinox 
Crystal, 3.6 MHz ±20 parts per million from -30°C to +800 C, 

AIT Cut, HC18 Case 
Insulator, TO-220 (for Ul0,Ul1,U16 & U17) 
Blank Circuit ,Board, Monitor Demodulator 

221-0072 

220-0116 

417-1604 
417-1404 
417-0804 
417-1404 
417-2804 
417-0804 
417-2004 
417-1404 
417-1604 

417-1404 

417-0804 
417-1604 
390-0013 
390-0014 

409-7403 
517-0063 

TABLE 6-6. MONITOR AUDIO CIRCUIT BOARD ASSEMBLV - 917-0064 
(Sheet 1 of 7) 

DESCR I PII ON PART NO. 

Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Mylar Film, 0.47 uF ±2%, 10DV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Mylar Film, 0.47 uF ±2%, 10DV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Mica, 1000 pF ±1%, 100V 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 

Capacitor, Electrolytic, 100 uF, 16V 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Polycarbonate, 0.10 uF ±1%, 100V 
Capacitor, Monolythic CeramiC, 0.1 uF ±20%, SOV 
Capacitor, Silvered Mica, 100 pF ±S%, SOOV 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Polycarbonate, 0.10 uF ±1%, 100V 
Capacitor, Monolythic CeramiC, 0.1 uF ±20%, SOV 
Capacitor, Polycarbonate, 0.10 uF ±1%, 100V 
Capacitor, Monolythic CeramiC, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 100 uF, 16V 
Capacit9r, Monolythic CeramiC, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Monolythic CeramiC, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10uF, 35V 

Capacitor, Polycarbonate, 0.10 uF ±1%, 100V 
Capacitor, Monolythic CeramiC, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Electrolytic, 10 uF, 2SV, Non~Polarized 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Polycarbonate, 0.10 uF ±1%, 100V 
Capacitor, Monolythic CeramiC, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 25V, Non-Polarized 

6-10 

023-1076 
030-4753 
023-1076 
030-4753 
023-1076 
003-1054 
041-1031 
003-1054 

020-1084 
023-1076 
003-1054 
023-1076 
030-1051 
003-1054 
040-1022 
023-1076 
030-1051 
003-1054 
030-1051 
003-1054 
020-1084 
003-1054 
023-1076 
003-1054 
023-1076 

030-1051 
003-1054 
023-1076 
023-1075 
023-1076 
003-1054 
030-1051 
003-1054 
023-1075 

QTY. 

2 

2 
1 
2 
1 
1 
1 
1 
2 
5 

3 

2 
1 
1 
1 

4 
1 

QTV. 

2 
2 
2 
2 
2 
1 
1 
3 

1 
2 
2 
1 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
4 

1 
2 
1 
1 
2 
1 
1 
1 
1 
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C51 
C52 
C53 
C54 
C55 
C56 rHRU 
C61 
C62 
C63,C64 
C65 
C66 
C67 
C68 
C69 
C70 
C71 
C72,C73 
C74 
C75 
C76,C77 
C78,C79 
C80 
C81 
C82 
C83 
C84 
C85 
C86 rHRU 
C88 
C89,C90 
C91 rHRU 
C93 
C94,C95 
C96 
C97 THRU 
Cl07 
Cl0S 
Cl09 
Cll0 
Clll 
C112 
Cl13 
C114 
C115 
Cl16 
C117 
CllS 
Cl19 
C120 
C121 iHRU 
C127 
C12S iHRU 
C131 
C134 
C135 
Cl36,C137 
C138,C139 
C140 
C143,C144 
Dl THRU D30 
D31,D32 
D35,D36 
D37 THRU 
D42 
Jl THRU J3 
J4 
J5 
J6,J7 

TABLE 6-6. MONIl'OR AUDIO CIRCUIT BOARD ASSEMBLY - 917-0064 
(Sheet 2 of 7) 

DESCRIPTION PARr NO. 

Capacitor, Monolythic, Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 25V, Non-Polarized 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 

Capacitor, Electrolytic, 10 uF, 25V, Non-Polarized 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 25V, Non-Polarized 
Capacitor, Ceramic Disc, 20 pF ±10%, lkV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Ceramic Disc, 20 pF ±10%, lkV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Ceramic Disc, 20 pF ±10%, lkV 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Electrolytic, 4.7 uF, 3SV 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Ceramic Disc, 20 pF ±10%, lkV 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 2.2 uF, 25V de 
Capacitor, Electrolytic, 4.7 uF, 35V 
Capacitor, Electrolytic, 1 uF, SOV 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Electrolytic, 4.7 uF, 35V 
Capacitor, Ceramic, S.pF ±S%, SOOV, NPO 
Capacitor, Ceramic Disc, 10 pF ±10%, lkV, Non-Polarized 

Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Ceramic Disc, 10 pF ±10%, lkV, Non-Polarized 

Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Ceramic, S pF ±5%, SOOV, NPO 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 

Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Electrolytic, 100 uF, 2SV 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Electrolytic, 100 uF, 2SV 
Capacitor, Electrolytic, 10 uF, 35V 
Capacitor, Mylar, 0.22 uF ±10%, 100V 
Capacitor, Electrolytic, 2.2 uF, SOY, Non-Polarized 
Capacitor, Electrolytic, 1000 uF ±20%, 3SV 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 22 uF, SOV 
Capacitor, Electrolytic, 1000 uF ±2096, 3SV 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Mylar, 0.22 uF ±1096, 100V 
Capacitor, Electrolytic, 10 uF, 3SV 

Capacitor, Electrolytic, 100 uF, 2SV 

Capacitor, Electrolytic, 2.2 uF, SOY, Non-Polarized 
Capacitor, Electrolytic, 22 uF, SOV 
Capacitor, Electrolytic, 1000 uF ±20%, 3SV 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 10 uF, 3SV 
Capacitor, Ceramic Disc, 10 pF ±10%, 1 kV, Non-Polarized 
Diode, lN4148, Silicon, 75V @ 0.3 Amperes 
Diode, 1N4005, Silicon, 600V @ 1 Ampere 
Diode, lN4148, Silicon, 7SV @ 0.3 Amperes 
Diode, lN4005, Silicon, 600V @ 1 Ampere 

Connector, Header, 13-Pin Dual In-line 
Connector, Header, 20-Pin In-Line 
Connector, Header, 13-Pi n Dua 1 I n-L; ne 
Connector, Header, 2-Pin In-Line 
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003-1054 
023-1075 
023-1076 
003-1054 
023-1076 
003-1054 

023-1075 
003-1054 
023-1075 
002-2013 
023-1076 
002-2013 
023-1076 
002-2013 
023-1076 
024-4753 
023-1076 
002-2013 
003-1054 
013-2064 
024-4753 
024-1064 
003-1054 
023-1076 
024-4753 
001-5004 
001-1014 

003-1054 
001-1014 

003-1054 
001-5004 
003-1054 

023-1076 
023-1084 
023-1076 
023-1084 
023-1076 
030-2253 
020-2264 
024-1000 
003-1054 
024-2274 
024-1000 
003-1054 
030-2253 
023-1076 

023-1084 

020-2264 
024-2274 
024-1000 
003-1054 
023-1076 
001-1014 
203-4148 
203-4005 
203-4148 
203-4005 

417-2600 
417-0200 
417-2600 
417-4004 

ow. 
1 
1 
1 
1 
1 
6 

1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
3 

2 
3 

2 
1 
11 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
7 

4 

1 
1 
2 
2 
1 
2 
30 
2 
2 
6 

3 
.4 
1 
2 



TABLE 6-6. MONITOR AUDIO CIRCUIT BOARD ASSEMBLY - 917-0064 
(Sheet 3 of 7) 

I( REF. DES. DEseR I PTI ON PART NO. OTY. 
J8,J9 Connector, Header, 8-Pin Dual In-Line 417-1603 2 
J36 Connector, Header, 2 Pin In-Line 417-4004 1 
P36 Jumper, Programmable, 2-Pin 340-0004 1 
01 Transistor, 2N390G, PNP, Silicon, rO-92 Case 210-3906 1 
Rl,R2 Resistor, 10 Ohm ±5%, 1/4W 100-1023 2 
R3 Resistor, 88.7 k Ohm ±1%, 1/4W 103-8875 1 
R4 Resistor, 590 Ohm ±1%, 1/4W 100-5931 1 
R5 Resistor Network, 10-10 k Ohm 0.5% Resistors, 0.7W Total 226-0392 1 

Dissipation, 16-Pin DIP 
R6 Resistor, 357 k Ohm ±1%, 1/4W 103-3576 1 
R7,R8 Resistor, 10 Ohm ±5%, 1/4W 100-1023 2 ! R9 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 

\ R10 Resistor, 3.32 k Ohm ±1%, 1/4W 103-3324 1 
R11 Potentiometer, 500 Ohm ±10%, 1/2W 177-5033 1 
R12 Resistor, 806 Ohm ±1%, 1/4W 100-8031 1 
R13 Resistor, 2.4 k Ohm ±5%, 1/4W 100-2443 1 I R14 Resistor, 10k Ohm ±5%, 1/4W 100-1053 1 
R15 Resistor, 4.42 k Ohm ±1%, 1/4W 103-4441 1 
R16 Potentiometer, 500 Ohm ±10%, 1/2W 177-5033 1 
R17 Resistor, 806 Ohm ±1%, 1/4W 100-8031 1 
R18,R19 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 2 
R20 Resistor, 78.7 k Ohm ±1%, 1/4W 103-7875 1 
R21 Resistor, 523 Ohm ±1%, 1/4W 103-5233 1 
R22 Resistor Network, 10-10 k Ohm 0.5% Resistors, 0.7W Total 226-0392 1 

1 Dissipation, 16-Pin DIP 
R23 Resistor, 316 k Ohm ±1%, 1/4W 100-3161 1 
R24,R25 Resistor, 10 Ohm ±5%, 1/4W 100-1023 2 
R26,R27 Resistor, 1.5 Meg Ohm ±5%, 1/4W 100-1573 2 
R28 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R29 THRU Resistor, 20 k Ohm ±5%, 1/4W 100-2053 3 
R31 
R32 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R33 Resistor, 1.05 k Ohm ±1%, 1/4W 103-1054 1 , 
R34 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 ) 
R35 Resistor, 69.8 k Ohm ±1%, 1/4W 103-6985 1 I, R36 Resistor, 6.2 k Ohm ±5%, 1/4W 100-6243 1 
R37 Potentiometer, 10 k Ohm ±10%, 1/2W 177-1055 1 
R38,R39 Resistor, 63.4 k Ohm ±1%, 1/4W 103-6345 2 

I. R40 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R41 THRU Resistor, 63.4 k Ohm ±1%, 1/4W 103-6345 3 
R43 
R44 Resistor, 5.1 k Ohm ±5%, 1/4W 100-5143 
R45 Resistor Network, 10-10 k Ohm 0.5% Resistors, 0.7W Total 226-0392 I Dissipation, 16-Pin DIP 
R46 Resistor, 63.4 k Ohm ±1%, 1/4W 103-6345 1 
R47 Resistor, 4.42 k Ohm ±1%, 1/4W 103-4441 1 
R48 Potentiometer, 500 Ohm ±10%, 1/2W 177-5033 1 
R49 Resistor, 806 Ohm ±1%, 1/4W 100-8031 1 
R50 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R51 Resistor, 2.4 k Ohm ±5%, 1/4W 100-2443 1 
R52 Resistor, 10 Meg Ohm ±5%, 1/4W 100-1083 1 
R53 Resistor, 4.99 k Ohm ±1%, 1/4W 100-5041 1 
R54 Resistor, 59.0 k Ohm ±1%, 1/4W 103-5905 1 
R55 Potentiometer, 10 k Ohm ±10%, 1/2W 177-1055 1 
R56 Resistor Network,10-10 k Ohm 0.5% Resistors, 0.7W Total 226-0392 1 

Dissipation, 16-Pin DIP 
R57,R58 Resistor, 453 k Ohm ±1%, 1/4W 100-4561 2 
R59,R60 Resistor, 10 Ohm ±5%, 1/4W 100-1023 2 
R61 Resistor, 5.1 k Ohm ±5%, 1/4W 100-5143 1 
R62 Resistor, 59.0 k Ohm ±1%, 1/4W 103-5905 1 
R63 Potentiometer, 10 k Ohm ±10%, 1/2W 177-1055 1 
R64,R65 Resistor, 453 k Ohm ±1%, 1/4W 100-4561 2 
R66 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R67 Resistor, 1.5 Meg Ohm ±5%, 1/4W 100-1573 1 
R68 Resistor, 1 k Ohm ±5%, 1/4W 100-1043 1 
R69 THRU Resistor, 10 Ohm ±S%, 1/4W 100-1023 4 
R72 
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TABLE 6-6. MONITOR AUDIO CIRCUlI BOARD ASSEMBLY - 917-0064 
(Sheet 4 of 7) 

REF. DES. DESCR I PTI ON PART NO. QTY. 

R73 Resistor, 1 Meg Ohm±5%, 1/4W 100-1073 1 
R74 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R75 Resistor, 374 k Ohm ±1%, 1/4W 103-3746 1 
R76 Resistor, 20 k Ohm ±5%, 1/4W 100-2053 1 
R77 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R78 iHRU Resistor, 10 Ohm ±5%, 1/4W 100-1023 3 
R80 
R81 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R83,R84 Resistor, 10 Ohm ±5%, 1/4W 100-1023 2 
R85 Resistor, 10.0 k Ohm ±1%, 1/4W 100-1051 1 
R86 Resistor, 27.4 k Ohm ±1%, 1/4W 103-2751 1 
R87,R88 Resistor, 2 k Ohm ±5%, 1/4W 100-2043 2 
R89 Resistor, 1.2 Meg Ohm ±5%, 1/4W 100-1273 1 
R90 IHRU Resistor, 1.5 K Ohm ±5%, 1/4W 100-1543 14 
Rl03 
Rl04 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
Rl05 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
Rl06 Resistor, 5.1 k Ohm ±5%, 1/4W 100-5143 1 
Rl07 Resistor, 1 k Ohm ±1%, 1/4W 100-1041 1 
Rl08 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
Rl09 Resistor, 1 k Ohm ±1%, 1/4W 100-1041 1 
Rl10,Rll1 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 2 
Rl12 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
Rl13 Resistor, 5.1 k Ohm ±5%, 1/4W 100-5143 1 
R114 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
Rl15 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R116 Resistor, 15.8 k Ohm ±1%, 1/4W 103-1585 1 
R117 Resistor, 2.15 k Ohm ±1%, 1/4W 103-2154 1 
R118 Resistor, 17.4 k Ohm ±1%, 1/4W 103-1745 1 
Rl19 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
R120 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R121 Resistor, 2.15 k Ohm ±1%, 1/4W 103-2154 1 
R122 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
R123 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R124,R125 Resistor, 750 k Ohm ±5%, 1/4W 100-7563 2 
R126 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R127 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R128 Resistor, 9.09 k Ohm ±1%, 1/4 103-9041 1 
R129 Resistor, 2.05 k Ohm ±1%, 1/4W 103-2054 1 
R130 Resistor, 2.15 k Ohm ±1%, 1/4W 103-2154 1 
R131 Resistor, 1 k Ohm ±1%, 1/4W 100-1041 1 
R132 Resistor, 681 Ohm ±1%, 1/4W 103-6813 1 
R133 Resistor, 2.15 k Ohm ±1%, 1/4W 103-2154 1 
R134 Resistor, 1 k Ohm ±1%, 1/4W 100-1041 1 
R135 Resistor, 9.09 k Ohm ±1%, 1/4W 103-9041 1 
R136 Resistor, 2.05 k Ohm ±1%, 1/4W 103-2054 1 
R137 Resistor, 681 Ohm ±1%, 1/4W 103-6813 1 
R138,R139 Resistor, 10k Ohm ±59" 1 /4W 100-1053 2 
R140,R141 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 2 
R142,R143 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 2 
R144,R145 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 2 
R146 Resistor, 200 k Ohm ±5%, 1/4W 100-2063 1 
R147 Resistor, 100 K Ohm ±5%, 1/4W 100-1063 1 
R148 Resistor, 6.2 k Ohm ±5%, 1/4W 100-6243 1 
R149 Resistor, 1 Meg Ohm ±5%, 1/4W 100-1073 1 
R150 Resistor, 20 k Ohm ±5%, 1/4W 100-2053 1 
R151,R152 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 2 
R153 Resistor, 47 k Ohm ±5%, 1/4W 100-4753 1 
R154 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R155 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R156 iHRU Resistor, 100 k Ohm ±5%, 1/4W 100-1063 3 
R158 
R159 Resistor, 316 k Ohm ±1%, 1/4W 100-3161 1 
R160 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
R161 Resistor, 316 k Ohm ±1%, 1/4W 100-3161 1 
R162 iHRU Resistor, 100 k Ohm ±5%, 1/4W 100-1063 4 
R165 

6-13 



TABLE 6-6. MONITOR AUDIO CIRCUIT BOARD ASSEMBLY - 917-0064 
(Sheet 5 of 7) t REF. DES. DESCRIPTION PART NO. QTY. 

R166 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
R167 Resistor, 1 K Ohm ±1%, 1/4W 100-1041 1 I R168 Resistor, 4.53 k Ohm ±1%, 1/4W 103-4534 1 
R169 Resistor, 147 k Ohm ±1%, 1/4W 103-1476 1 , 
R170 Resistor, 34.8 k Ohm ±1%, 1/4W 103-3485 1 
R171 Resistor, 10.2 k Ohm ±1%, 1/4W 103-1025 1 

1 
R172 Resistor, 100 k Ohm ±5%, 1/4W 100-1063 1 
R173 Resistor, 1 k Ohm ±1%, '1/4W 100-1041 1 
R174 Resistor, 4.53 k Ohm ±1%, 1/4W 103-4534 1 
R175 Resistor, 147 k Ohm ±1%, 1/4W 103-1476 1 
R176 Resistor, 34.8 k Ohm ±1%, 1/4W 103-3485 1 
Rl77 .Resistor, 10.2 k Ohm ±1%, 1/4W 103-1025 1 
R178 THRU Resistor, 100 k Ohm ±5%, 1/4W 100-1063 3 
R180 
R181 THRU Resistor, 
R187 

1.5 k Ohm ±5%, 1I4W 100-1543 7 

R188 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R189,R190 Resistor, 20 k Ohm ±5%, 1/4W 100-2053 2 
R191 THRU Resistor, 1.5 k Ohm ±5%, 1/4W 100-1543 7 
R197 
R198 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 1 
R199,R200 Resistor, 20 k Ohm ±5%, 1/4W 100-2053 2 
R201 Resistor, 22 k Ohm ±5%, 1/4W 100-2253 1 
R202 Resistor, 680 Ohm ±5%, 1/4W 100-6833 1 

,/ R203 Resistor, 22 k Ohm ±5%, 1/4W 100-2253 1 
R204,R205 Resistor, 10 Ohm ±5%, 2W 130-1023 2 
R206 Resistor, 2 Ohm ±5%, 1/4W 100-1013 1 
R207,R208 Resistor, 10 Ohm ±5%, 1/4W 100-1023 2 
R210 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
R211 Resistor, 100 Ohm ±1%, 1/4W 100-1031 1 
R212 Resistor, 383 Ohm ±1%, 1/4W 103-3833 1 
R213 Resistor, 100 Ohm ±1%, 1/4W 100-1031 1 
R214 Resistor, 383 Ohm ±1%, 1/4W 103-3833 1 

\ R215 Resistor, 10 k Ohm ±1%, 1/4W 100-1051 1 
R216 Resistor, 17.4 k Ohm ±1%, 1/4W 103-1745 1 ) 
R217 Resistor, 15.8 k Ohm ±1%, 1/4W 103-1585 1 
R218 Resistor, 12 k Ohm ±5%, 1/4W 100-1253 1 
R219 Resistor, 22 k Ohm ±5%, 1/4W 100-2253 1 
R220 Resistor, 680 Ohm ±5%, 1/4W 100-6833 1 
R221 Resistor, 22 k Ohm ±5%, 1/4W 100-2253 1 
R222,R223 Resistor, 10 Ohm ±5%, 2W 130-1023 2 
R224 Resistor, 2 Ohm ±5%, 1/4W 100-1013 1 

I R225 Resistor, 12 k Ohm ±5%, 1/4W 100-1253 1 
R226,R227 Resistor, 5.1 k Ohm ±5%, 1/4W 100-5143 2 l R228 THRU Resistor, 10 Ohm ±5%, 1/4W 100-1023 4 
R231 
R232 THRU Resistor, 150 Ohm ±1%, 1/4W 100-1531 4 
R235 
R236,R237 Res; star, 10 Ohm ±5%, 1/4W 100-1023 2 
R238 Resistor, 4.87 k Ohm ±1%, 1/4W 103-4874 1 
R239 Resistor, 1.37 k Ohm ±1%, 1/4W 100-1341 1 
R240 Resistor, 10 Ohm ±5%, 1/4W 100-1023 1 
R241,R242 Resistor, 2 k Ohm ±5%, 1/4W 100-2043 2 
R243,R245 Resistor, 7.50 k Ohm ±1%, 1/4W 103-7541 2 
R247,R248 Resistor, 10 k Ohm ±5%, 1/4W 100-1053 2 
TPl THRU ierminal, lurret, Double Shoulder 413-1597 10 ! TP10 
TP-11 Terminal, Turret, Single Shoulder 413-0315 1 \ 
Ul,U2 Integrated Circuit, TL072CP, Dual JFET-Input Operational 221-0072 2 

Amplifier, a-Pin DIP 
U3,U4 Integrated Circuit, RC4559NB, Dual Low Noise Operational 221-4559 2 

Amplifier, 8-Pin DIP 
U5 Integrated Circuit, LM339AN, Quad Comparator, 14-Pin DIP 221-0339 
U6 Integrated Circuit, MC14538B, Dual Retriggerable, Resettable 228-4538 

Monostable Multivibrator, CMOS, 16-Pin DIP 
U7 Integrated Circuit, RC4559NB, Dual Low Noise Operational 221-4559 

Amplifier, a-Pin DIP 
U8,U9 Integrated Circuit, CD4069CN, Hex Inverter, CMOS, 14-Pin DIP 228-4069 2 
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U10,U11 

U12,U13 
U14 

U15,U16 

U17 
U18 

U19,U20 

U21 

U22,U23 

U24 THRU 
U26 
U27 
U28,U29 

U30 

U31,U32 
U33 

U34 

U35,U36 

U37,U38 

U39 THRU 
U42 

U43,U44 

U45 

U46 

U49 

U50 

U51 

U52 

U53 THRU 
U55 
U56,U57 

XR5,XR22, 
XR45,XR56 
XU1 THRU 
XU4 
XU5 
XU6 
XU7 
XU8,XU9 
XU10,XU11 
XU12,XU13 
XU14 
XU15 THRU 
XU17 
XU18 
XU19,XU20 

TABLE 6-6. MONITOR AUDIO CIRCUIT BOARD ASSEMBLY - 917-0064 
(Sheet 6 of 7) 

DESCRIPTION PART NO. 

Integrated Circuit, TLOnCp, Dual JFET-Input Operational 221-0012 
Amplifier, a-Pin DIP 

Integrated Circuit, CD4066BE, Quad Bilateral Switch, 14-Pin DIP 225-0004 
Integrated Circuit, TL072CP, Dual JFET-Input Operational 221-0072 

Amplifier, 8-Pin DIP 
Integrated Circuit, MC14013BCP, Dual Type 0 Flip-Flop, CMOS, 228-4013 

14-Pin DIP 
Integrated Circuit, MC14023B, CMOS, Triple 3-lnput NAND Gate 228-4023 
Integrated Circuit, TL072CP, Dual JFET-Input Operational 221-0072 

Amplifier, 8-Pin DIP 
Integrated Circuit, MC14538B, Dual Retriggerable, Resettable 228-4538 

Monostable Multivibrator, CMOS, 16-Pin DIP 
Integrated Circuit, TLOnCp, Dual JFEr-lnput Operational 221-0072 

Amplifier, a-Pin DIP 
Integrated Circuit, ULN2004A, 7 NPN Darlington Driver Pack, 226-2004 

16-Pin DIP 
Integrated Circuit, TL072CP, Dual JFET-Input Operational 221-0072 

Amplifier, 8-Pin DIP 
Integrated Circuit, LM339AN, Quad Comparator, 14-Pin DIP 221-0339 
Integrated Circuit, MC14001, CMOS, Quad 2-lnput NOR Gate, 228-4001 

14-Pin DIP 
Integrated Circuit, MC14538B, Dual Retriggerable, Resettable 228-4538 

Monostable Multiv;brator, CMOS, 16-Pin DIP 
Integrated Circuit, CD4081B, AND Gate, CMOS, 14-Pin DIP 225-0008 
Integrated Circuit, MC14013BCP, Dual Type 0 Flip-Flop, CMOS, 228-4013 

14-Pin DIP 
Integrated Circuit, MC14538B, Dual Retriggerable, Resettable 228-4538 

Monostable Multivibrator, CMOS, 16-Pin DIP 
Integrated Circuit, MC14516B, Binary Up/Down Counter, CMOS, 228-4516 

16-Pin DIP 
Integrated Circuit, MC14028BCP, BCD-to-Decimal Decoder, 228-4028 

14-Pin DIP 
Integrated Circuit, CD4066BE, CMOS, Quad Bilateral Switch, 225-0004 

14-Pin DIP 

Integrated Circuit, ULN2004A, 7 NPN Darlington Driver Pack, 
16-Pin DIP 

Integrated Circuit, TDA2030V, Audio Power Amplifier, 14W 
Output, Pentawatt Package 

Integrated Circuit, RC4559NB, Dual Low Noise Operational 
Amplifier, 8-Pin DIP 

Integrated Circuit, LM317T, Adjustable Positive Voltage 
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case 

Integrated Circuit, LM337T, Adjustable Negative Voltage 
Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case 

Integrated Circuit, TL072CP, Dual JFEr-lnput Operational 
Amplifier, 8-Pin DIP 

Integrated Circuit, TOA2030V, Audio Power Amplifier, 14W 
Output, Pentawatt Package 

Integrated Circuit, RC4559NB, Dual Low Noise Operational 
Amplifier, 8-Pin DIP 

Integrated Circuit, TL072CP, Dual JFET-Input Operational 
Amplifier, 8-Pin DIP 

Socket, 16-Pin DIP 

Socket, 8-Pin DIP 

Socket, 14-Pin DIP 
Socket, 16-Pin DIP 
Socket, 8-Pin DIP 
Socket, 14-Pin DIP 
Socket, S-Pin DIP 
Socket, 14-Pin DIP 
Socket, S-Pin DIP 
Socket, 14-Pin DIP 

Socket, 8-Pin DIP 
Socket, 16-Pin DIP 
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226-2004 

220-2030 

221-4559 

227-0317 

227-0337 

221-0072 

220-2030 

221-4559 

221-0072 

417-1604 

417-0804 

417-1404 
417-1604 
417-0804 
417-1404 
417-0804 
417-1404 
417-0804 
417-1404 

417-0804 
417-1604 

QrY. 

2 

2 
1 

2 

2 

2 

3 

1 
2 

2 
1 

2 

2 

4 

2 

3 

2 

4 

4 

1 
1 
1 
2 
2 
2 
1 
3 

1 
2 



REF. DES. 

XU21 
XU22,XU23 
XU24 THRU 
XU26 
XU27 ,HRU 
XU29 
XU30 
XU31 ,HRU 
XU33 
XU34 THRU 
XU38 
XU39 ,HRU 
XU42 
XU43,XU44 
XU46,XU51, 
XU53 ,HRU 
XU57 

REF. DES. 

Cl,C2 
C3,C4 
C5,C7 
C8 THRU Cl0 
Dl THRU D6 
DS1 
DS2 
DS3 THRU 
DS7 
DS8 
DS17 
DS18 
DS19 
DS20 THRU 
DS24 
DS25 
DS32 
DS33 
Jl0,Jll 
J12,J13 
01 
02,03 
Rl 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R1D 
R11 
R12 
R13 
R14 
R15 
R16 
R17 

TABLE 6-6. MONITOR AUDIO CIRCUIT BOARD ASSEMBLY - 917-0064 
(Sheet 7 of 7) 

DESCRIPTION PART NO. 

Socket, 8-Pin DIP 
Socket, 16-Pin DIP 
Socket, 8-Pin DIP 

Socket, 14-Pin DIP 

Socket, 16-Pin DIP 
Socket, 14-Pin DIP 

Socket, 16-Pin DIP 

Socket, 14-Pin DIP 

Socket, 16-Pin DIP 
Socket, 8-Pin DIP 

Insulator, TO-220 (for U45,U49,U50, and U52) 
Blank Circuit Board Monitor Audio 

417-0804 
417-1604 
417-0804 

417-1404 

417-1604 
417-1404 

417-1604 

417-1404 

417-1604 
417-0804 

409-7403 
517-0064 

TABLE 6-7. AUDIO CONTROL CIRCUIT BOARD ASSEMBLY - 917-0065 
(Sheet 1 of 2) 

DESCRIPTION PART NO. 

Capacitor, Electrolytic, 100 uF, 25V 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 100 uF, 25V 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Diode, lN4148, Silicon, 75V @ 0.3 Amperes 
Indicator, LED, Red, 521-9212, 1.7V @ 50 rnA Maximum 
Indicator, LED, Green, 521-9175, 3V @ 40 rnA Maximum 
Indicator, LED, Red, 521-9212, 1 .7V @ 50 rnA Maximum 

Indicator, LED, Green, 521-9175, 3V @ 40 rnA Maximum 
Indicator, LED, Yellow, 521-9176, 3V @ 40 rnA Maximum 
Indicator, LED, Red, 521-9212, 1.7V @.50 rnA Maximum 
Indicator, LED, Green, 521-9175, 3V @ 40 rnA Maximum 
Indicator, LED, Red, 521-9212, 1.7V @ 50 rnA Maximum 

Indicator, LED, Green, 521-9175, 3V @ 40 rnA Maximum 
Indicator, LED, Yellow, 521-9176, 3V @ 40 rnA Maximum 
LED, Multicolor, HDSP-4836, 10-Element Bar Graph Array 
Connector, Header, 13-Pin Dual In-Line 
Connector, Header, 20-Pin In-Line 
Transistor, 2N3904, NPN, Silicon, 1'0-92 Case 
Transistor, 2N3906, PNP, Silicon, TO-92 Case 
Resistor Network, 9 - 10 k Ohm ±296, 1/4W Resistors, 

Single In-Line 10-Pin Package 
Resistor, 1 k Ohm ±1%, 1/4W 
Resistor, 1.24 k Ohm ±1%, 1/4W 
Resistor, 10 Ohm ±5%, 1/4W 
Resistor, 2.49 k Ohm ±1%, 1/4W 
Resistor, 4.99 k Ohm ±1%, 1/4W 
Resistor, 10 k Ohm ±1%, 1/4W 
Resistor, 12.4 k Ohm ±1%, 1/4W 
Resistor, 100 Ohm ±5%, 1/4W 
Resistor, 24.9 k Ohm ±1%, 1/4W 
Resistor, 49.9 k Ohm ±1%, 1/4W 
Resistor, 100 k Ohm ±1%, 1/4W 
Resistor, 4.7 Meg Ohm ±5%, 1/4W 
Resistor, 1.24 k Ohm ±1%, 1/4W 
Potentiometer, SOD Ohm .10%, 1/2W 
Resistor, 2 k Ohm ±5%, 1/4W 
Resistor, 10 k Ohm .1%, 1/4W 
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023-1084 
003-1054 
023-1084 
003-1054 
203-4148 
323-9217 
323-9224 
323-9217 

323-9224 
323-9225 
323-9217 
323-9224 
323-9217 

323-9224 
323-9225 
320-0013 
417-2600 
417-0200 
211-3904 
210-3906 
226-1050 

103-1041 
103-1244 
100-1023 
103-2494 
100-5041 
100-1051 
103-1245 
100-1033 
103-2495 
103-4951 
103-1062 
100-4773 
103-1244 
177-5032 
100-2043 
100-1051 

ow. 
1 
2 
3 

3 

1 
3 

5 

4 

2 
7 

4 
1 

ow. 
2 
2 
2 
3 
6 
1 
1 
5 

1 
1 
1 
1 
5 

1 
1 
1 
2 
2 
1 
2 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 
( 

I 

I 



REF. DES. 

R19 
R20 
R21 
R22 
R23 
R24 
R25,R26 
R27 
R28 
R29 
R30 
R31 
R32,R33 
R34 
R35,R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R54 
R55 
R56 
R57,R58 
R59,R60 
R61,R62 
Sl iHRU S7 

Ul 

U2 

U3 
U4 
U5 
U6 

U7 
XU1,XU2 
XU3 
XU4 
XU5 iHRU 
XU7 

iABLE 6-7. AUDIO CONiROL CIRCUli BOARD ASSEMBLY - 917-0065 
(Sheet 2 of 2) 

DESCRIPilON PART NO. 

Resistor, 1.3 Meg Ohm ±5%, 1/4W 
Resistor, 4.7 k Ohm ±5%, 1!4W 
Resistor, 1 k Ohm ±5%, 1/4W 
Resistor, 100 k Ohm ±5%, 1/4W 
Resistor, 60.4 k Ohm ±1%, 1/4W 
Resistor, 4.7 k Ohm ±5%, 1/4W 
Resistor, 383 k Ohm ±1%, 1/4W 
Resistor, 4.7 k Ohm ±5%, 1/4W 
Resistor, 1.21 k Ohm ±1%, 1/4W 
Resistor, 7.15 k Ohm ±1%, 1/4W 
Resistor, 464 Ohm ±1%, 1/4W 
Resistor, 60.4 k Ohm ±1%, 1/4W 
Resistor, 820 Ohm ±5%, 1/4W 
Resistor, 1 k Ohm ±5%, 1/4W 
Resistor, 820 Ohm ±5%, 1/4W 
Resistor, 1 k Ohm ±1%, 1/4W 
Resistor, 1.24 k Ohm ±1%, 1/4W 
Resistor, 10 Ohm ±5%, 1/4W 
Resistor, 2.49 k Ohm ±1%, 1/4W 
Resistor, 4.99 k Ohm ±1%, 1/4W 
Resistor, 10 k Ohm ±1%, 1/4W 
Resistor, 12.4 k Ohm ±1%, 1/4W 
Resistor, 100 Ohm ±5%, 1/4W 
Resistor, 24.9 k Ohm ±1%, 1/4W 
Resistor, 49.9 K Ohm ±1%, 1/4W 
Resistor, 100 k Ohm ±1%, 1/4W 
Resistor, 4.7 Meg Ohm ±5%, 1/4W 
Resistor, 1.24 k Ohm ±1%, 1/4W 
Potentiometer, 500 Ohm ±10%, 1!2W 
Resistor, 2 k Ohm ±5%, 1/4W 
Resistor, 10 k Ohm ±1%, 1/4W 
Resistor, 1.3 Meg Ohm ±5%, 1/4W 
Resistor, 4.7 k Ohm ±5%, 1/4W 
Resistor, 1 k Ohm ±S%, 1/4W 
Resistor, 1.40 k Ohm ±1%, 1/4W 
Resistor, 10 k Ohm ±1%, 1/4W 
Resistor, 1 k Ohm ±5%, 1/4W 
Switch, Micro with Red/Green LED Indicators, SPDl, O.4W 

Maximum @ 20V ae/de 
Integrated Circuit, NE5532AP, Dual Low Noise Operational 

Amplifier, a-Pin DIP 
Integrated Circuit, YL072CP, Dual JFEIR!nput Operational 

Amplifier, a-Pin DIP 
Integrated Circuit, C040668E, Quad Bilateral Switch, 14-Pin DIP 
Integrated Circuit, LM3914N, Dot/Bar Display Driver, l8-Pin DIP 
Integrated Circuit, NE555V, Timer, a-Pin DIP 
Integrated Circuit, NE5532AP, Dual Low Noise Operational 

Amplifier, a-Pin DIP . 
Integrated Circuit, NE555V, limer, a-Pin DIP 
Socket, 8-Pin DIP 
Socket, 14-Pin DIP 
Socket, 18-Pin DIP 
Socket, 8-Pin DIP 

Blank Circuit Board, Audio Control 
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100-1373 
100-4743 
100-1043 
100-1063 
103-6045 
100-4743 
103-3836 
100-4743 
103-1214 
103-7154 
103-4643 
103-6045 
100-8233 
100-1043 
100-8233 
103-1041 
103-1244 
100-1023 
103-2494 
100-5041 
100-1051 
103-1245 
100-1033 
103-2495 
103-4951 
103-1062 
100-4773 
103-1244 
177-5032 
100-2043 
100-1051 
100-1373 
100-4743 
100-1043 
103-1404 
100-1051 
100-1043 
340-0072 

221-5532-001 

221-0072 

225-0004 
229-3914 
229-0555 
221-5532-001 

229-0555 
417-0804 
417-1404 
417-1804 
417-0804 

517-0065 

OIY. 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
7 

1 
2 
1 
1 
3 
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Cl THRU C16 
C17 
C18 THRU 
C21, C26 
THRU C29, 
C39 l'HRU 
C41, C47 
THRU C53 
C55 
DS1,DS2 
J14 
J16 THRU 
J18 
J20 THRU 
J24 
L1 THRU L9 
01,02 
Rl ,R2 
R3 THRU R14 
R15 THRU 
R18 
R28 THRU 
R30 
R31 l'HRU 
R33 
R34,R35 
R36,R37 
R38,R39 
R40,R41 
Ul THRU U6 

XUl THRU 
XU6 

REF. DES. 

Cl,C2 
C3 
C4 
01 
D2 

Rl 
R2 
R3 
R4,R5 
R6 
R7 
R8 
R9 
Rl0 
Rll 
R12 
Rl3 
R14 
R15 
R16,R17 
R18 

l'ABLE 6-8. MONITOR INTERFACE CIRCUIT BOARD ASSEMBLY 917-0066 

DESCRIPl'ION 

Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Electrolytic, 100 uF, 25V 
Capacitor, Polyester, 0.0022 uF ±10%, 100V 

Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Indicator, LED, Red, 521~9212, 1 .7V @ 50 rnA Maximum 
Connector, Header, 13-Pin Dual [n"Line 
Header, Open End, Vertical, 6-Pin, Printed Circuit Board Mount 

Receptacle, BNC 

RF Choke, 910 uH ±5%, 79 rnA Maximum, 15.8 Ohms DC Resistance 
lransistor, 2N3906, PNP, Silicon, 1'0-92 Case 
Resistor, 820 Ohm ±5%, 1/4W 
Resistor, 1 k Ohm ±5%, 1/4W 
Resistor, 4.7 'k Ohm ±5%, 1/4W 

Resistor, 150 Ohm ±5%, 1/4W 

Resistor, 4.7 k Ohm ±5%, 1/4W 

Resistor, 150 Ohm ±5%, 1/4W 
Resistor, 4.7 k Ohm ±5%, 1/4W 
Resistor, 1.5 k Ohm ±5%, 1/4W 
Resistor, 820 Ohm ±5%, 1/4W 
Integrated Circuit, 4N33, Optical Isolator, NPN Photo 

l'ransistor/lnfared Emitting Diode Type, 1500V Isolation, 
Response: 30 kHz Maximum, Current: 50 mA Maximum, 6-Pin DIP 

Socket, 6-Pin DIP 

Blank Circuit Board, Monitor Interface 

PARl' NO. 

003-1054 
023-1084 
031-2033 

003-1054 
323-9217 
417-2600 
417-0128 

417-0203 

360-0047 
210-3906 
100-8233 
100-1043 
100-4743 

100-1533 

100-4743 

100-1533 
100-4743 
100-1543 
100-8233 
229-0033 

417-0600 

517-0066 

TABLE 6-9. MONnOR METER CIRCUIT BOARD ASSEMBLY 
(Sheet 1 of 2) 

917-0067 

DESCRIPTION 

Capacitor, Electrolytic, 100 uF, 25V 
Capacitor, Monolythic Ceramic, 0.1 uF ±2096, SOV 
Capacitor, Electrolytic, 10 uF, 3SV 
Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 
Diode, HP5082-2800, High Voltage, Schottky Barrier "I'ype, 

70V, 15 mA 
Resistor, 100 k Ohm ±5%, 1/4W 
Resistor, 2.2 k Ohm ±5%, 1/4W 
Potentiometer,S k Ohm ±1096, 1J2W 
Resistor, 10 Ohm ±5%, 1J4W 
Resistor, 8.2 k Ohm ±5%, lJ4W 
Resistor, 10 k Ohm ±596, 1/4W 
Resistor, 10 Meg Ohm ±5%, 1J4W 
Resistor, 100 k Ohm ±5%, 1/4W 
Resistor, 10 k Ohm ±596, 1/4W 
Resistor, 3 k Ohm ±5%, 1/4W 
Potentiometer, 10 k Ohm ±1096, lJ2W 
Resistor, 2.2 k Ohm ±5%, 1/4W 
Resistor, 150 k Ohm ±5%, 1/4W 
Resistor, 2.7 k Ohm ±5%, 1/4W 
Resistor, 470 Ohm ±5%, 1/4W 
Resistor, 3.6 k Ohm ±5%, 1/4W 
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PART NO. 

013-1084 
003-1054 
023-1076 
203-4148 
201-2800 

100-1063 
100-2243 
178-5043 
100-1023 
100-8243 
100-1053 
100-1083 
100-1063 
100-1053 
100-3043 
178-1053 
100-2243 
100-1563 
100-2743 
100-4733 
100-3643 

OTY. 

16 
1 
18 

1 
2 
1 
3 

5 

9 
2 
2 
12 
4 

3 

3 

2 
2 
2 
2 
6 

6 

OrY. 

2 
1 
1 
1 
1 

1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 

i. 
! 

I 
\ 



REF. DES. 

Ul,U2 

XU1,XU2 

REF. DES. 

Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
Rl0,Rll 
Sl 

REF. DES 

C1,C2 
C3 
C4 
C5 
Dl 

D2,D3 
P32 THRU 
P35 
01,02 

Rl 
R2 
R3 
R4 
R5 
R6 

TABLE 6-9. MONITOR METER CIRCUIT BOARD ASSEMBLY - 917-0067 
(Sheet 2 of 2) 

DESCRIPTION PART NO. OrY. 

Integrated Circuit, rL072CP, Dual JFE),-Input Operational 
Amplifier, 8-Pin DIP 

Socket, 8-Pin DIP 
Receptacle, Header, Dual In-Line a-Pin 
Blank Circuit Board, Monitor Meter 

TABLE 6-10. RF AHENUATOR CIRCUIT BOARD ASSEMBLY - 917-0068 

DESCRIPTION 

Resistor, 150 Ohm ±5%, 2W 
Resistor, 36 Ohm ±5%, 2W 
Resistor, 75 Ohm ±5%, lW 
Resistor, 36 Ohm ±5%, 1/2W 
Resistor, 75 Ohm ±5%, 1/4W 
Resistor, 36 Ohm ±5%, 1/4W 
Resistor, 75 Ohm ±5%, 1/4W 
Resistor, 36 Ohm ±5%, 1/4W 
Resistor, 75 Ohm ±S%, 1/4W 
Resistor, 36 Ohm ±5%, 1!4W 
Switch, 1/2 inch Rotary, 6 POSition, Rear Mount, 1.SA @ 

28V dc, 0.50A @ 115V ac 
Blank Circuit Board, RF Attenuator 

TABLE 6-11. VCO MODULE C I RCU IT BOARD ASSEMBLY - 917-0069 

DESCRIPTION 

Capacitor, Monolythic Ceramic, 0.01 uF ±S%, 100V 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Capacitor, Mica, 50 pF ±S%, SOOV 
Capacitor, Monolythic Ceramic, 0.1 uF ±20%, SOV 
Diode, Varactor, MVAMl15, 500 pF at 1 VR, 25 pF at 15 VR, 

Motorola Case 182-03 
Diode, lN4148, Silicon, 75V @ 0.3 Amperes 
Plug, Male, Single Pin 

Field Effect lransistor, U311, N-Channel Junction )'ype, 
TO-92 Case 

Resistor, 620 Ohm ±5%, 1/4W 
Resistor, 100 Ohm ±5%, 1/4W 
Resistor, 470 Ohm ±5%, 1/4W 
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100-7523 1 
100-3623 2 
340-0074-001 1 

517-0068 

PART NO. 

003-1013 
003-1054 
040-5013 
003-1054 
200-0115 

203-4148 
417-0119 

210-0311 

100-6233 
100-1033 
100-4733 
100-1063 
100-1033 
100-4733 
360-0023 
517-0069 

OrY. 

2 
1 
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REF. DES. 

TABLE 6-12. MODEL 1410 MONITOR 9 kHz SPACING OPTION - 907-0104 

DEseR I PTi ON 

DELETE FROM TABLE 6-5 
Crystal, 48PD1002, 10.24 MHz, HC-18 Case 

ADD TO TABLE 6-5 
Crystal, 9.216 MHz ±15 PPM, 18 pF Load Capacitance, 35 Ohms, 

A/T Cut, HC-18 Case 

6-20 

PART NO. 

390-0013 

390-0017 

QIY. 

1 

I 



7-1. INTRODUCTION. 

SECTION VII 
DRAWINGS 

7-2. This section provides assembly drawings, wiring diagrams, and 
schematic diagrams as listed below for the Motorola Model 1410 AM stereo 
modulation monitor. 
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7-1 
7-2 
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7-8 
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7-10 
7-11 

7-12 
7-13 
7-14 

7-15 

7-16 
7-17 

TITLE NUMBER 
SCHEMATIC DIAGRAM, MODEL 1410 MONITOR OVERALL SD907-0100-900 
ASSEMBLY DIAGRAM, MODEL 1410 MONITOR OVERALL 
SCHEMATIC DIAGRAM, RF DEMODULATOR CIRCUIT 
BOARD 
ASSEMBLY DIAGRAM, RF DEMODULATOR CIRCUIT 
BOARD 
COMPONENT LOCATOR, RF DEMODULATOR CIRCUIT 
BOARD 
SCHEMATIC DIAGRAM, AUDIO CIRCUIT BOARD 
ASSEMBLY DIAGRAM, AUDIO CIRCUIT BOARD 
COMPONENT LOCATOR, AUDIO CIRCUIT BOARD 
SCHEMATIC DIAGRAM, AUDIO CONTROL CIRCUIT 
BOARD 
ASSEMBLY DIAGRAM, AUDIO CONTROL CIRCUIT 
BOARD 
SCHEMATIC DIAGRAM, INTERFACE CIRCUIT BOARD 
ASSEMBLY DIAGRAM, INTERFACE CIRCUIT BOARD 
SCHEMATIC DIAGRAM, METER CIRCUIT BOARD 
ASSEMBLY DIAGRAM, METER CIRCUIT BOARD 
SCHEMATIC DIAGRAM, RF ATTENUATOR CIRCUIT 
BOARD 
ASSEMBLY DIAGRAM, RF ATTENUATOR CIRCUIT 
BOARD 
SCHEMATIC DIAGRAM, VCO MODULE 
ASSEMBLY DIAGRAM, VCO MODULE 

7-1/7-2 

597 -0105-100 
SD917-0063 
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REF ZONE REF ZONE REF 

Cl C4 C51 C4 Cl00 
C2 C/j C52 C4 Cl0l 
C3 C4 C53 61 Cl02 
C4 C4 C54 Cl Cl03 
C5 C4 C55 Cl Cl04 
C6 C4 C56 Cl Cl05 
C7 C4 C57 61 Cl06 
C8 64 C58 C2 Cl07 
C9 A4 C59 C2 Cl08 
Cl0 64 C60 C2 Cl09 
Cl1 84 C61 C2 Cll0 
C12 C4 C62 Bl-Cl Cll1 
C13 C2 C63 C1-C2 Cl12 
C14 C2 C64 Cl-C2 Cl13 
C15 81 C65 81 Cl14 
C16 C4 C66 C3 C115 
C17 C4 C67 C3 C116 
C18 C4 C68 C3 Cl17 
C19 C4 C69 C2 Cl18 
C20 C4 C70 C3 Cl19 
C21 Cl C71 83 C120 
C22 Cl C72 C3 C121 
C23 Cl C73 B4 C122 
C24 Bl C74 84 C123 
C25 C4 C75 A2 C124 
C26 C4 C76 B2 C125 
C27 84 C77 83 C126 
C28 B4 C78 83 Cl27 
C29 C3 C79 A2 C128 
C30 C3 C80 A3 C129 
C31 C4 C81 B2 C130 
C32 B4 C82 A2 C131 
C33 C4 C83 A2 C132 
C34 A1 C84 A2 C133 
C35 Al C85 82 C134 
C36 Al C86 82 CBS 
C37 Al C87 Al-A2 C136 
C38 C3 C88 Al C137 
C39 C3 C89 A3 C138 
C40 C3 C90 A3 C139 
C42 Cl C91 A2 C140 
C43 Bl C92 A2 C141 
C44 81 C93 Al C142 
C45 Cl C94 A3 C143 
C46 B4 C95 83 C144 
C47 B4 C96 A3 C145 
C48 84 C97 A3 C146 
C49 C3 C98 B3 C147 
C50 C2 C99 B3 C150 

'- -

ZONE REF ZONE REF ZONE REF ZONE 

63 C151 A2 024 Cl 04 C2 
63 C152 Al 025 Cl 05 C3 
C2 C153 Al 026 Cl 06 C4 
C2 C154 Al 027 61 07 C4 
A4-64 C155 A4 028 61 08 C3 
A4 C156 A4 029 Cl 09 C4 
63 C157 C3 030 Bl 010 C2 
B3 C158 C3 031 C2 011 B2-C2 
A4 C159 A2 032 C2 012 A4 
B2-C2 C160 Al 033 A2 013 B2 
C2 C161 Al 034 A2 014 B3 
B2 C162 Al 035 A4 015 63 
C2 C163 A1 036 A4 016 A4 
C2 C164 A2 037 A4 017 A4 
B2 C165 A2 J28 A4 018 A4 
B2 C166 A2 J29 C2 019 B3 
C3 C167 A3 J30 Cl 020 B3 
82-83 C168 A3 J31 C4 021 A4 
B3 C169 A2 J32 C3 022 A4 
83 C170 A2 J33 C3 023 A4 
A4 C171 A3 J34 C3 024 A4 
A4 Cl72 A3 J35 C3 Rl C4 
A4 C173 A4 J43 Cl R2 C4 
C3 C174 A4 J48 C4 R3 C4 
A4 C175 A3 L1 84 R4 C4 
A4 C176 A3-A4 L2 B4 R5 C4 
A4 Cl77 A2 L3 84 R6 C4 
A4 01 C4 L4 84 R7 C4 
A4 02 C4 L6 B2 R8 C4 
A4 03 C4 L7 B2 R9 C4 
B2 D4 84 L8 83-C3 Rl0 C4 
83 05 C3 L9 B3 Rl1 C4 
B2 06 C3 L10 B3 R12 C4 
B2 D7 Al L11 83 R13 C4 
A3 D8 C3 L12 A2 R14 C4 
B3 09 C2-C3 L13 A3 R15 C4 
B3 Dl0 C3 L14 A2 R16 C4 
A3 Dl1 C3 L15 A2 R17 C4 
A3 D12 C2 L16 A3 R18 C4 
A3 013 Cl L17 A3 R19 C4 
A4 D14 Cl L18 83 R20 C4 
A4 D15 Cl L19 C3 R21 C4 
A4 016 Cl LORl C4 R22 B4 
C2 017 Cl LDR2 C3-C4 R23 B4 
Bl 018 Cl-C2 LOR3 A2 R24 B4 
Al 019 Cl P31 C4 R25 B4 
A2 D20 Cl 01 C4 R26 A4-B4 
A2 021 Bl 02 C4 R27 A4-B4 
A2 023 Cl 03 C4 R28 B4 

-

FIGURE 7-5. COMPONENT LOCATOR, RF DEMODULATOR CIRCUIT BOARD 
(Sheet 1 of 2) 

-

REF ZONE REF ZONE 

R29 64 R78 C3 
R30 64 R79 C3 
R31 64 R80 C3 
R32 64 R81 C3 
R33 C4 R82 C3 
R34 C4 R83 C3 
R35 C4 R84 C3 
R36 B4 R85 C4 
R37 B4 R86 C4 
R38 C3 R87 C4 
R39 C3 R88 C4 
R40 C3 R89 C4 
R41 C3 R90 C4 
R42 C3 R91 C4 
R43 C3 R92 C4 
R44 B4 R93 C4 
R45 Al R94 C4 
R46 Al R95 C4 
R47 Al R96 C4 
R48 A1 R97 C4 
R49 A1 R98 C4 
R50 Al R99 C4 
R51 Al R100 C4 
R52 A1 R101 Bl 
R53 Al Rl04 Cl 
R54 Al Rl05 C1 
R55 Al Rl06 Cl 
R56 B4 R107 Cl 
R57 C2 Rl08 81 
R58 C2 Rl09 81 
R59 C2 Rl10 C4 
R60 C2 Rl11 84 
R61 C2-C3 R112 C4 
R62 C2 Rl13 Al 
R63 C2 Rl14 C3 
R64 C2 Rl15 82 
R65 Bl R116 C2 
R66 C2 R117 C2 
R67 C3 R118 C2 
R68 C2 R119 82 
R69 C2 R120 C2 
R70 C3 R121 B2 
R71 C2 R122 B2 
R72 C3 R123 82 
R73 C3 R124 B2 
R74 C3 R125 B2 
R75 C3 R126 C2 
R76 C3 R127 B2 
R77 C3 R128 B3 

597-0105-101 



REF ZONE REF ZONE REF 

R129 63 R180 82 R232 
R130 C3 R181 A3 R233 
R131 C3 R182 A2 R234 
R132 63 R183 82 R235 
R133 C2 R184 82 R236 
R135 83 R185 82 R237 
R136 83 R186 82 R238 
R137 83 R187 82 R239 
R138 63 R188 63 R240 
R139 83 R189 83 R241 
R140 83 R190 82 R242 
R141 83 R191 82 R243 
R142 63 R192 82 R244 
R143 83 R195 62 R245 
R144 83 R196 A2 R246 
R145 63 R197 A2 R247 
R146 83 R198 62 R248 
R147 83 R199 82 R249 
R148 83 R200 82 R250 
R149 83 R201 82 R251 
R150 A4 R202 82 R252 
R151 A4 R203 82 R253 
R152 A4 R204 82 R254 
R153 A4 R205 81 R255 
R154 A4 R206 81 R256 
R155 84 R207 A2 R258 
R156 A4 R208 81 R259 
R157 84 R209 62 R260 
R158 81 R210 A1 R261 
R159 61 R211 61 R262 
R160 84 R212 A1 R263 
R161 84 R213 A2 R264 
R162 84 R214 A1 R265 
R163 A4 R215 A2 R266 
R164 A4 R216 81 R267 
R165 A4 R217 81 R268 
R166 A4 R218 A2 R269 
R167 A4 R219 A1 R270 
R168 A4 R220 A1 R273 
R169 82 R221 A2 R274 
R170 82 R222 A1 R275 
R172 82 R223 A1 R276 
R173 82 R224 A2 R277 
R174 62 R226 A2 R280 
R176 83 R228 A2 R281 
R177 83 R229 A2 R282 
R178 A1 R230 A2 R283 
R179 A1 R231 A2 R284 

ZONE REF ZONE REF ZONE REF ZONE 

A2 R285 83 R333 C2 U17 81 
A2 R286 A3 R334 A1 U18 82 
A2 R287 A3 R335 A1 U19 82 
A2 R288 A3 R336 A2 U20 C3 
A3 R289 A3 51 C2 U21 C3 
A3 R290 A3 T1 C4 U22 A3 
A3 R291 A3 TP1 C4 U23 A3-A4 
A3 R292 83 TP2 C4 U24 84 
A3 R293 83 TP3 C1 U25 A3 
A3 R294 A3 TP4 C1 U26 82-83 
A3 R295 A3 TP5 C1 U27 82 
A3 R296 A3 TP6 81 U28 83 
A3 R297 A3 TP7 81 U29 81 

. A2 R298 A4 TP8 82 U30 A2 
A3 R299 A4 TP9 83 U31 A2 
A3 R300 A4 TP10 83 U33 A1 
A2 R301 A3 TP11 A2 U34 A4 
A2 R302 A3 TP12 A2 U35 83 
A2 R303 A4 TP13 A2 Y1 C2 
A3 R304 A4 TP14 A1 Y2 C2 
A2 R305 A3 TP15 A3 
A2 R306 A4 TP16 A4 
A2 R307 A4 TP17 61 
A2 R308 A4 TP18 A4 
A3 R309 A4 TP19 A1 
A2 R310 A4 TP20 C2 
A2 R311 A4 TP21 A2 
A2 R312 A4 TP22 A3 
A2 R313 A4 TP23 84 
A2 R314 A4 TP24 C4 
A1 R315 A4 TP25 A4 
A1 R316 A4 TP26 C3 
A1 R317 A4 TP27 C4 
A1 R318 A4 U1 C4 
A1 R319 A4 U2 84 
63 R320 A4 U3 C4 
83 R321 A4 U4 A2 
83 R322 A4 U5 C3 
83 R323 A4 U6 A1 
A3 R324 A4 U7 C2 
A3 R325 83 U8 C2-C3 
83 R326 83 U9 C2 
83 R327 82 U10 B1 
83 R328 81 U11 61 
83 R329 A2 U12 C2-C3 
83 R330 A1 U13 C3 
83 R331 83 U14 C4 
84 R332 A4 U16 C1 

_ __ __ _ _____ .__ L_ 

FIGURE 7-5. COMPONENT LOCATOR, RF OEMOOULArGR CIRCUIT 80ARD 
(Sheet 2 of 2) 

REF ZONE REF ZONE 

i 
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NOTES: 

1. ALL RESISTORS IN OHMS, 1/4W, 5%: ALL 
CAPACITORS IN MICROFARADS. UNLESS 
OTHERWISE SPECIFIED. 

2, LAST COMPONENTS USED: 
C142. 042. Ql, R246. TP11. AND U57. 

3 COMPONENTS NOT USED: 033, 034, 
C133, C132, U47,U48. 

4 SEE PCB ASSEMBLY AD917-0064 
SEE 8/M 917-0064 

5. '" INSTALL THESE PARTS ONLY IF VOLUNTARY 
NRSC MODIFIED 75 S DEEMPHASIS IS DESIRED. 
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1 2 23 34 r- 517-0(l()4 FOR MOUNTING 8204, A205. A222. R223 fi 
:SEE DETAIL "S" 

/ AWAY FROM pca 

o ,£!?O 

I. U35 

23 34 

~ ~=e,,_.25 :-r 
"DETAIL 8" 

TYPICAL 4 PLCS. 

TORQUE 
5 ±! IN.~l6~ ...-420-4106 

NOTE: 

~
r ~"7-'132 

409-7403 U45, U49.1J50. US2 

455-0045 

~ ~23-4002 
~42!-4001 

"DETAIL A H 

TYPICAL 4 PLCS. 

1. SEE SCHEMATICS 80917-0064 

2. * INSTALL THESE PARTS ONLY IF 
VOLUNTARY NRSC MODIFIED 75u8 
OEEMPHASIS IS DESIRED. 

ASSEMBL Y DIAGRAM, ['10N ITOR AUD I 0 
CIRCUIT BOARD 
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REF ZONE REF ZONE REF 

Cl 84 C51 C2 Cl0l 
C2 84 C52 Al Cl02 
C3 A4 C53 83 Cl03 
C4 A4 C54 C2 Cl04 
C5 84 C55 83 Cl05 
C6 B4 C56 C3 Cl06 
C7 84 C57 A4 Cl07 
C8 84 C58 Al Cl08 
C9 84 C59 Cl Cl09 
Cl0 84 C60 A3 C110 
Cll A4 C61 '\3 Clll 
C12 A4-B4 C62 A2 Cl12 
C13 A4 C63 A2 Cl13 
C14 A4 C64 A3 Cl14 
C15 A4 C65 A3 C115 
C16 A4 C66 A2 Cll6 
C17 A4 C67 A2 Cll7 
C18 84 C68 A3 Cl18 
C19 82 CG9 A3 C119 
C20 A2 C70 82 C120 
C21 C3 C7l A2 C121 
C22 C3 C72 A2 C122 
C23 82 C73 A3 C123 
C24 83 C74 A3 C124 
C25 82 C75 83 C125 
C26 C3 C7G Al C126 
C27 C3 C77 A2 Cl27 
C28 A2 C78 81 C128 
C29 C4 C79 81 C129 
C30 C4 C80 Al C130 
C31 A4 C81 81 C131 
C32 A2 C82 Bl C134 
C33 A4 C83 Al C135 
C34 82 C84 Al C136 
C35 A4 C85 82 C137 
C36 B2 C86 C2 C138 
C37 C4 C87 C2 C139 
C38 B2 C88 C2 C140 
C39 C4 C89 Al-Bl C143 
C40 A4 C90 C2 C144 
C41 A4 C91 A3 Dl 
C42 A4 C92 A3 D2 
C43 B2 C93 A3 03 
C44 82 C94 Al 04 
C45 B3 C95 A4 05 
C46 B3 C96 83 06 
C47 A4 C97 81 07 
C48 A4 C98 Al D8 
C49 C2 C99 Cl 09 
C50 B3 Cl00 C2 010 

ZONE REF ZONE REF ZONE REF ZONE 

Al 011 81 R9 A4 R59 C3 
A2 012 81 Rl0 A4 R60 C3 
A2 013 Al Rll A4 R61 B4 
82 014 Al R12 A4 R62 C3 
A2 015 82 R13 84 R63 84-C4 
83 016 82 R14 A4 R64 C4 
A3 017 C2 R15 A4 R65 C4 
C3 018 A3 R16 A4 R66 A4 
84 019 Al R17 A4 R67 A4 
84 020 Al R18 A4 R68 A4 
84 021 C2 R19 A4 R69 C4 
84 022 C2 R20 A4-84 R70 82 
84-C4 023 C2 R21 A4-84 R71 C4 
C4 024 C2 R22 83-84 R72 82 
C4 025 C2 R23 84 R73 A4 
C4 026 A3 R24 84 R74 82 
C4 D27 A3 R25 84 R75 A4 
C4 D28 A3 R2G A4 R76 A4 
C4 D29 A3 R27 A4 R77 82 
C4 D30 A3 R28 A4 R78 83 
C3 D31 84 R29 A4 R79 83 
C3 032 C4 R30 A4 R80 82 
C3 D35 Al R31 A4 R81 83 
C3 D3G Al R32 B2 R83 83 
C2 037 84 R33 A4-84 R84 83 
C2 038 84 R34 84 R85 C3 
A4 039 84 R35 A3-83 R8G A4 
84 040 84 R36 A2 R87 82 
84 041 C4 R37 A2 R88 83 
A4 042 C4 R38 C4 R89 A4 
84 Jl C3 R39 C4 R90 Cl 
Ci< J2 81-82 R40 82 R9l Cl 
84-C4 J3 A3-A4 R41 C4 R92 Cl 
B4-C4 J4 C4 R42 C4 R93 Cl 
C4 J5 A4 R43 C4 R94 Cl 
C4 J6 B2 R44 84 R95 Cl 
84 J7 B3 R45 B3 R96 Cl 
C3 J8 Al R46 C4 R97 A3 
C4 J9 A4 R47 A4 R98 A3 
C4 J36 B3 R48 A4 R99 A3 
A2 P36 83 R49 A4 Rl00 A3 
A2 Ql Al R50 A4 Rl01 A3 
A2 Rl 84 R51 84 Rl02 A3 
A2 R2 B4 R52 A4 Rl03 A3 
Al R3 84 R53 A2 Rl04 A2 
Al R4 A4-B4 R54 C3 Rl05 A2 
A2 R5 84 R55 C4 Rl06 A2 
A3 RG A4 R56 B2 Rl07 A2 
A3 R7 B4 R57 C4 Rl08 A2 
A3 R8 B4 R58 C4 Rl09 A3 

FIGURE 7-7. COMPONENT LOCATOR, AUDIO CIRCUIT BOARD 
(Sheet 1 of 2) 

REF ZONE REF ZONE 

Rll0 A3 R160 A3-83 
Rl11 Al R161 83 
Rl12 A3 R1G2 ci 
Rl13 A3 R1G3 C2 
Rl14 A2 R164 C2 
Rl15 A2 R165 C2 
Rl16 C3 R166 A2-82 
Rl17 A3 R167 A2-82 
Rl18 C3 R168 82-83 
Rl19 A3 R169 83 
R120 A3 R170 82-83 
R121 A2 R171 A2 
Rl22 C3 Rl72 A3 
R123 A2 R173 A3-83 
R124 A2 R174 A3-83 
R125 A3 R175 83 
R126 A3 R176 83 
Rl27 Al Rl77 A3 
R128 A2 R178 A3 
R129 A2 R179 A3 
R130 A2 R180 A3 
R131 A2 R181 C2 
R132 A2 R182 C2 
R133 A3 R183 C2 
R134 A2 R184 C2 
R135 A2 R185 C2 
R136 A2 R186 C2 
R137 A2 R187 C2 
R138 Al R188 A3-83 
R139 Al R189 A2-A3 
R140 82 R190 A2 
R141 83 R191 A3 
R142 Al R192 A3 
R143 Al R193 A3 
R144 Bl R194 A3-A4 
R145 81 R195 A4 
R146 Al R196 A4 
R147 Al R197 A4 
R148 Al R198 A3-B3 
R149 Al R199 A3 
R150 Al R200 A3 
R151 82 R201 C4 
R152 B2 R202 B4 
R153 Al R203 C4 
R154 Al R204 C4 
R155 Al R205 C4 
R156 Al R206 B4 
R157 Al R207 C3 
R158 Al R208 C3 
R159 B2 R210 C3 

~ 
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. REF ZONE REF 

R211 64 TPll 
R212 64 Ul 
R213 64 U2 
R214 B4 U3 
R215 C3 U4 
R216 C3 U5 
R217 C3 U6 
R218 C4 U7 
R219 C4 U8 
R220 C4 U9 
R221 C4 Ul0 
R222 C4 Ull 
R223 C4 U12 
R224 C4 U13 
R225 C4 U14 
R226 C3 U15 
R227 C3 U16 
R228 C3 U17 
R229 C3 U18 
R230 C3 U19 
R231 C3 U20 
R232 C3 U21 
R233 C3 U22 
R234 C3 U23 
R235 C3 U24 
R236 C2 U25 
R237 C2 U26 
R238. 63 U27 
R239 B4 U28 

. R240 A4-64 U29 

., R241 62 U30 
R242 A3 U31 
R243 C3 U32 
R245 C3 U33 
R247 63 U34 
R248 62 U35 
IPI 62 U36 
IP2 63 U37 
TP3 B4 U38 
rP4 64 U39 
IPS B4 U40 
TP6 B3 U41 
TP7 B2 U42 
IP8 A4 U43 
TP9 64 U44 
TP10 64 U45 

ZONE REF 

A4 U46 
64 U49 
A4-64 U50 
B4 U51 
B4 U52 
A4 U53 
A4 U54 
64 U55 
62-B3 U56 
62 U57 
A2 
C3-C4 
C3 
C2 
C3-C4 
C2-C3 
C2 
A4 
63 
A4 
A4 
62 
Cl 
A3 
A2 
A3 
A2 
Al-A2 
Al 
Al 
61 
Al-A2 
AI-61 
Al 
Al 
Cl 
A2-A3 
C2 
A2-A3 
B2-B3 
B3 
A2-A3 
A3 
C2 
A3-A4 
C4 

'--

ZONE 

C3 
64 
64 
A3 
C4 
C3 
C3 
C2 
B2 
63 

REF ZONE 

FIGURE 7-7. COMPONENT LOCATOR, AUDIO CIRCUIT BOARD 
(Sheet 2 of 2) 
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1. ALL RESISTORS IN OHMS 

IN MICROFARADS U.O.S. 

2. COMPONENTS LAST USED: 

1/4W 5%, ALL CAPACITORS 

Ci0. 06. OS33.Ji3.Q3. R62.S7 AND U7. 

3. SEE PCB ASSY. NO. AD917-0065 

SEE 81M NO. 917-0065 

4. COMPONENTS NOT USED: C6, RI8, R53 
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CIRCUIT BOARD 
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COPYRIGHT @ MOTOROLA. INC. MARCH 1988 



O 
~, 

\ ) Yc 

"'O'. () ()O,fl"(l(' 00 <) 0 81fE'AK O~;:- AFT£'R 
PtolN' SOl-OcR 

JII 
0000000000000 

0000000000000 

J" 

1>1 
05Zf 

40'7-0074 
(tyP. 18 PiC'S'.) 

ORIE'Nt,47/0N' 0;:­
DS/ - OS,fJ, 0$17- 0$25, 

AND 0$32.. 

~~®~ 
o 

o. 
~ " rl,'-:,r-;-I 

OS;; 'os;,,1 
I H I 
~ __ J 

_"L"'_ 
I (-\ 1'-, I 
I \ 1\ / I 
IOSTI Ds.30

1 I £7 I 
, ____ J 

o 

~
Z7-

R25 
CIO 

o 
Ifl , 

100000000001 

~ '" r!~",:;::" 'l 
I ,_I\~) ! 
10.512 DSIf 

I 52 :,----' 

L __ J 

.. '" r;",~::\l 

I 1_,1\j I 
OS1.30$14

1 i 53 1 

L __ J 

o 

JIO 

oooo<:.:oooooot:o 
0000000000000 

PCBBI..ANK 

t4i)5f7~oo"'5 

BR£'AK OFF AF'T£R 
,riOW SOL OCR 

SEE .scH;;",J.-IAnc: soq/7-0c&.~ 

S.trE S/M of ql7 -0065 

ASSEMBLY DIAGRAM, MONITOR CONTROL 
CIRCUIT BOARD 

AD 917-0065 REV. C 
COPYRIGHT @ MOTOROLA. INC. MARCH 1988 



JI1; RI .. \\(" 
5( 1 'INv leIS )1 REM',-,E L/L+R 

C.I 820 METEI< 

,I 

~ ~" ~2. ",WO 

19 ( 
R1. 1 )3 

R"'MO'E. R/L"R r 'INv 
cz...L 

820 METE.R. 

I~ ~~I"~1; .. wo 

IB (-'VIiV-";' 
IK 

1o--A'V\,_-45 1.../ L .. R PE.P\K, 
FLASI-\ER 

R4 R\O 
Ip R/L"R PE"K 4 

IK 
c4 ~ 

CIO 11-\ FL"SI-\ER 

,I ~' 
+\Sv 

RII .J\7 

20 I + \25% L-+R 
IK 

~"'~ 
c..1\ II< 

~' 
+\5V .... \5V , 

RI2. 
2 - \000/0 L+R "1 

IK 
C'" Cit 

IK 

'~ ~" 
.... \5'1 415'1 

I 

R, RI'3 4 100% L .. R 8 II, 
c.-r~ ~Cl3 

IK 

,I ,I 

t\5Y +\5Y 
I 

21 
RS RI4 

'" PILOT 
IK II, PRE5ENCE. 

RIS 

2~'4 ~L,"_K+-_'7-.l18 
(~)I 

GIS (.2,(0 

.001.1. ~ .007.2 ~ 
RI(" 

WL24,">< 
9 ( _ --- )2 LEF,-

910.u'r\ 
(..Ie) C.?.7 

.c022 ~ ,cell. ~ 

6NO 

Rn 

~ 
23( ~ )4 RI6\-1,+ 

e20 c2S 
.002.2. ~ .0022,~ 

RI8 

~ 10( ~ )5 RI6I-\T-

C21 C29 
.0022 ~ .002.2. ~ 

!J15 
- - - I JI9 
~ )1 BI,I 

:3 (~ I IKC&>~ I 
C22 

I 

I 

L 

,I <7 ,Il I 

2. ( ~ 
R20 

) 2. Bn 2. I 
1~31~ C23 I 

I~ "l I 

C~4~ ~ )3 BIT3
1 IK C,3z.~ 

I~ ,I l 
/ _.--"R/_}.. ) 1; BI, 4 I 5 (- ~ vvv ~ 

C25....L IK C,33....L I 
1~ll 

04 

~,~ 
I 
I 

_ /" --..l 

! - -
JI5 

I '+ ( ~ 

I ~~4~ 

8 ( ~ 
C35 

I~ 

1 ( ~ 
(,3, 

,I~ 

R23 ..l19 
'VV'v ~) 5 

IK C42 

'l 
BIT 5 

R25 
'INv--'~r---'j)' BIT, 

IK C44....L 

'l 
R210 
'INv~~.--;.) 8 BIT S 

IK (.45 ....L 

,I l 

JI4 

'2.( 

C55 

1':3(" 

4:1'K 

"'-34 1..8 

~..l2.3 L-R 
150 CSO c52 

,0021.. <7 ~ .0022 

R3, 

41K 

"-35 L'7 

\50 ~'O.u.H 
<..51 C?

..l24 
P\\..O'T 

C53 
.0022 ~ ~ ,0022 \l 

Ip ( ~ 
C5B ....L 

R2.1 
'INv~-.---'j) '7 !iD 

IK cAIp ~ 
,I l 

ryll~ 
,I ~ 

I ~-15 "-(------7) 10-12. GoNO 
L_ _ __ I 

R28 

"'-31 

41K 
L5 

R52. 

4,K 
L(" 

R33 

4:-rK 
L, 

1(" <--~,'V\,_~ 
150 C41 '910.uH C49 

,0022 ~ ~ ,002:1.. 

:':» I). .. C""5515 ",No 

<& .. ORCUIT GNO 

~..l2.0 r LE.!=1' 

~J'2.\ i RI61-\1' 

~..l'2.2 r L+R 

R58 

1.5K 

05\ 

R39 
14 <E----AM~_H. 

1.5K 

NO,E.S, 

QI 
2N3~O", 

R40 
820 

'l 
RF \-\161-\ 

I) II.LL RE515,OR::' IN 01-\"'5, 1/4 W ,,0/0, 
II.LL C"?II.C,ITOR5 IN M\CROI'''''''\:),; , w,o,::;, 

2) COMPO>-JE.N''; LAS, LlSEO: R41,C.55,L9,J24, 
Q2,U(",OS'2. 

3) .... lI5,..l19 AND c..oMPOIJENTS OLl1'LIf-lE.D ~1' 
NIOUf-lTE.O t>.ND NO WJf-l6ER LlSE-D, 

4) SEE ASSY "C 9""- 0010'" 

LsE.E. NO,E <1'3 

CST ~C\4 ,I ,I ~5V \l 
cn 

11,12,13 <e-(----._----'7 
2.4,25,2" ~ 

)3 

& 
)'" 

GoNO o + ~ 
IOO!Z5V 

GoNO 

SCHEMATIC DIAGRAM, MONITOR INTERFACE 
CIRCUIT BOARD 

SC 917-0066 REV. C 
COPYRIGHT @ MOTOROLA_ INC, MARCH 1988 



5\1· 00",",. 
(REF.) 

o 

o 0 0 

000 

000 

000 

o 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 o 0 

0 o 0 

0 o 0 

0 00 

oe;'AI\.. 'A' 

o 

00 0 0 

o 0 0 0 

0 0 0 0 

00 0 0 

0 0 0 0 

o 0 

o 0 0 0 0 000 

00000000 

0 0 

0 0 

o 0 

o 0 

o 0 

ORIEN, oNe. .$ 5\-\0\f.Jt-l 
4n-OZ03 

420-0300 
423·3OO3,TYF.' '" P\..e.S 

V>OI- 002:2-
G:l~·022.0 

o _)\4 
01000000000000 qt 

10 0 0 0 0 0 0 0 0 0 0 0 q 

o 

o 

ASSEMBLY DIAGRAM, MONITOR INTERFACE 
CIRCUIT BOARD 

AC 917-0066 REV. C 
COPYRIGHT @ MOTOROLA, INC. MARCH 1988 



\112. 
/ ' 

+15'1 

-::L C3 

/ \5 111C 
" ~ 5 

~.I 
, 02- 1<, 

RI UI" I o..J S~ 
1001( 7 10K R8 LlIE> '7 

,---b- - Il.n.Boo 
10M., ~ DI 

\7 
r"-- 4 

\\\I414'S RG> '\ -15'1 

;. 1<2. B.2K 

2.ZK 

~< R3 

[j 5K 
PEAK.CA.L 

~+15V (0/1 18 R4 

\0 4- C.I 
.. \5'1 

± IOO/2.5¥ ~ 1,2,9,10 

+ C2. '& 
~IOO/Z5V 
~ , , 

10 
-15y 

-15'1 

F4 

~ 1<9 
lOOK 

~ 

5~ W2e , 

~ ~- 4 

-15" 
RIS 

R13 
Z.2K 

\7 

+15'1 

~~ 3~8 
10K 

tC4 
Ull( I 

V 10 ~-

1<14 

ISOK 
1<1\ 
31i 

• Ril 

C 10K 
~'IERf;,6E <:."L 

'7 

2:1K 
RI" 

4,0 

RIS 

3·(PK 
.> 1".11 

410 

NOTE.5', 
I) "LL 

~LL 
1'<E.515TOR5 It-) OI-lw5, 1/4 IN 5 %, 
<:'p'?"C.ITORS It-! N\1C.ROf'ARADS) 

\.\.0.5 

Z) <:.oM ?Olo.lENT5 L.AST U5E.D·, 1".15 
DZ, C.5, 

3) ,sE.E ,,6,sy M_ ,,111-00101 

SCHEMATIC DIAGRAM, MONITOR METER 
CIRCUIT BOARD 

SC 917-0067 REV. D 
COPYRIGHT @ MOTOROLA, INC. MARCH 1988 



~~~H~ 0 

-[§J-

~ 0 <3 

1<2-

~+ CI 

0 

00000000 1 
00000000 

0 0 

o 

41"1-\1003 

~ ~,-: __ :_2._--,~ 
o 

511-00101 

ASSEMBLY DIAGRAM, MONITOR METER 
CIRCUIT BOARD 

AC 917-0067 REV. D 
COPYRIGHT @ MOTOROLA. INC. MARCH 1988 



I ,,2. 

% Zw 

RI 

Z. 
150 

NoTES: 
I) ALL RE.SI$TOR5 '''l O\.\M5, 1(4 w 5%, 

U>lLESS OT\.\ERWI:5E S1"A,EO 

2.W 

2.) CO""I"ONEN,5 LAST USED: RII, E4,51 

3) "'EE ASSY: A.c. '711·0008 

"4 

30 V2.W 

R3 
,5 
IW 

Ric R8 

3ic 34 

'15 ~ '11 : R'9 
; ,5 ~ ,5 C 15 

1 

RIO 

34 

6 
1 -30 dB 

" - 2.4 dB 51 

5 E, 
-\8cJ.6 

I 
'+ 

-\2&6 

, RII 
3" 

3 E' 
-" d.B 2. C o dB 

SCHEMATIC DIAGRAM, RF ATTENUATOR 
CIRCUIT BOARD 

SB 917-0068 REV. B 
COPYRIGHT @ MOTOROLA. INC. MARCH 1988 



~ ~ 

~ ~ rn ' 

® ~()) ~I 
0 

'Ev 
"- / I 

R\ II RZII b rE3\ rE4\ 

R3 i®'--/\"'/ R4 R IE 
5 IS' 

. '-./1 

.....---340-00'4-00\ 

~MB5n-OObS 

_____ ""-OUN"'i Ol-..l CXRcurT 
// S\DE \ E \, E:2., E.3 ~ E.4 

, 

SEE SCHEMA"e. 5C. ")\0,00408 

ASSEMBLY DIAGRAM. RF ATTENUATOR 
CIRCUIT BOARD 

AB 917-0068 REV. B 
COPYRIGHT ® MOTOROLA. INC. MARCH 1988 



P33 

Ri!. 
01 <100 

RI 
MVAMII!:> 

P3z.~ 

c.,~ .01 

P35 

):tf" 4I4S 50pF 

L\ c.e. 
4.5.u.14 .0\ 

C.T 

R3 
410 

c.5 

t, 
$~ 

P34 

1<4 
~ R'-1<"'" 4.0 

NOTES: 
\) A..\..\... Re.5ISlO'RS IN OHMS, Y4 W 5%; 

CAPAC-ITORS IN '-\1C.RO,,""'''''''05, 1.1.0.$. 

Z) 1-A5"\ c:..otJ\POt-JE.NiS useD: RG:»,C5, D3, 
LI,qa, 

3) SEE'- ASSY ,,6 911·00(,,9 

SCHEMATIC DIAGRAM, VCO MODULE 

S8 917-0069 REV. C 
COPYRI6HT ® MOTOROLA. INC. MARCH 1988 



1040·2(,00 

"""-0023 

~ ,U""~ { 

USE LoCTI,E ... 1001 C"'OO-OO7Q) TO SECURE ('120-4>103) 
SCREW AND ("<1'-0013) STANDOFF TO 
("'·O.,Q-OOI) CoVER. 'N'lERT COVER AND 
"', Ll. WITt" S VL8ARO .. t!'J'l «00-00 ;!.-r) 
TO ",.THIN .01 OF END OF STANDOI"F. 
MOUNT PCB 51,-0009 TO STANDOFF 
USING WASHER ('l23-cDOO3) AND SCReW 
(<420-,;.,0<\). HEAT COMPLETE AS5'/. 
A'f ISO· F FoR 2HRS •• AFTER COOL.IN6 SpoT 

SOL.DER(")OESlGNA'-EO AREA OF PCB 10 COVER 

®:C2. 1 ® @~ lJ_ F'{ P333Ff 

,;0,'," 3 ~~ 5 
--"©l 2 ~34 

.P3S) (j 

~Z® . ~ 

~~, ~~~ 
OEiA\L OF' L.\ 

T-r 
~:e.c I 
....l .'!$) 

} 8'. TUR"" _ 

r -
.50 !;, • 
t~r 

~ 

=:t -----r 
.ZZ .53 

\\;t-lED * 

'12.0-CoIO; 

'+'1f ·0013 

..... II .. 

,I 
h 
'I 1[ __ 

KE'lSTONE PINs ("-+1'1- Oll'l) 
.NSERTe:O AS SIIOWN AFTER FLOW 
.50L.OE'R PROCESS. PINS TO BE SECUReO 
8V $CLOER'''iG SIDE MARKEO" *: (<I pees.) 

'l-2.3- (,,003 

4'2.0 - (o10Lt 

M6?'7'00~9 

MA~i1-CLi'1q -001 

SEE SCHEMA'TiC ~:S6 9\i~OO4:>~ 
5EE "91'1·00109 

ASSEMBLY DIAGRAM, veo MODULE 

AB 917-0069 REV. e 
COPYRISHT @ MOTOROLA. INC. MARCH 1988 



A-I. INTRODUCTION. 

APPENDIX A 
MANUFACTURERS DATA 

A-2. This appendix provides technical data associated with the 
maintenance of the Model 1410 AM stereo modulation monitor. The infor­
mation contained in this appendix is presented in the following order. 

A. Technical Information, Motorola Parallel Input PLL 
Frequency Synthesizer, MC145151. 

B. 1). Technical Information, RCA General Purpose 
Transistor Array, CA3045. 

2). Technical Information, RCA High-Voltage Transistor 
Array, CA3183. 

C. 1). Techincal Information, Motorola Balanced Modulator/ 
Demodulator, MCI496/MCI596. 

2). Technical Information, Precision Monolythics Inc. 
Dual Low-Noise Instrumentation Operational 
Amplifier, OP-227. 

A-I 



MC145151 

PARALLEL INPUT PLL FREQUENCY SYNTHESIZER 

The MC145151 is one of a family of LSI PLL frequency synthesizer parts 
from Motorola CMOS. The family includes devices having serial, parallel 
and 4-bit data bus programmable inputs. Options include single or dual­
modulus capability, transmit/receive offsets, choice of phase detector 
types and choice of reference divider integer values. 
The MC145151 is programmed by 14 parallel input-data lines. The device 
features consist of a reference oscillator, selectable reference 
divider, digital-phase detector and 14-bit programmable divide-by-N 
counter. When combined with a loop filter and VCO, the MC145151 can 
provide all the remaining functions for a PLL frequency synthesizer 
operating up to the device's frequency limit. For higher VCO frequency 
operation, a down mixer or a fixed divide prescaler can be used between 
the VCO and MC145151. 
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RAO~~-r-,~rT_r,-rT-r,-~ 

OSC INQ-!2:.!.7+-_--l +2 12-BIT + R COUNTER LOCK 28 LD 
DETECT 

Vee o-L-­
v.s oL-

fxN 1 

veo 

TRANSMIT~2~1~ __________ ~--1 
RECEIVE 

NOTE: 
NO THROUGH N13 INPUTS AND INPUTS 

14-BIT + N COUNTER 

TRANSMIT OFFSET ADDER 

2322252420191817161514131211 

RAO. RAI AND RA2 HAVE PULLUP RESISTORS N13 Nl1 N9 N7 N6 N4 N2 NO 
NOT SHOWN. 

1--"'-0 PD OUT 

'f;V 

8 ¢R 

10 fV 



CA3045 

GENERAL-PURPOSE TRANSISTOR ARRAYS 

The CA3045 and CA3046 each consist of five general-purpose silicon n-p-n 
transistors on a common monolithic substrate. TV/o of the transistors 
are internally connected to form a differentially-connected p,3ir. 
The transistors of the CA3045 and CA3046 are well suited to a wide vari­
etyof appl ications in low power systems in ,the DC through VHF range. 
They may 'be used as discrete transistors in conventional circuits. How­
ever, in addition, they provide the very significant inherent integrated 
circuit advantages of close electrical and thermal matching. 

2 1 5 4 

3 6 

8 11 14 

7 9 1012 13 
SUB­
STRATE 

FIG.1 SCHEMATIC DIAGRAM 

CA3183 

HIGH-VOLTAGE TRANSISTOR ARRAYS 

Types CA3183AE and CA3183E consist of five high-current trans'istors with 
independent connections for each transistor. In addition two of these 
transistors (Ql and Q2) are matched at low-current (i.e. lmA) for appli­
cations where offset parameters are of special importance. A special 
substrate terminal is also included for greater flexibility in circuit 
design. Both types are supplied in a 16-lead dual-in-line plastic pack­
age and operate over the ambient temperature range of -40°C to +85°C. 
(CA3183AE and CA3183E are high-voltage versions of the popular predeces­
sor type CA3083.) 

1 2 7 9 14 
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SUBSTRATE 0 
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MC1496 
MC1596 

BALANCED MODULATOR/DEMODULATOR 

. Designed for use where the output voltage is a product of an input volt­
age (signal) and a switching function (carrier). Typical applications 
include suppressed carrier and amplitude modulation synchronous detec­
tion, FM detection, phase detection, and chopper applications. See 
Motorola Application Note AN-531 for additional design information. 

Excellent Carrier Suppression - 65 dB typ @ 0.5 MHz 
- 50 dB typ @ 10 MHz 

Adjustable Gain and Signal Handling 
Balanced Inputs and Outputs 
High Common-Mode Rejection - 85 dB typ 

+ SIGNAL INPUT 1 

GAIN ADJUST 2 

GAIN ADJUST 3 

- SIGNAL INPUT 4 

BIAS 5 

+ OUTPUT 6 

NC 7 

OP-227 

(TOP VIEW) 

14 VEE 

13 NC 

12 - OUTPUT 

NC 

8 + CARRIER INPUT 

DUAL LOW-NOISE INSTRUMENTATION OPERATIONAL AMPLIFIER 

The OP-227 is the first dual amplifier to offer a combination of low 
offset, low noise, high speed and guaranteed amplifier matching charac­
teristics in one device. The OP-227 with a Vas match of 25 uV, a TCV 
match of 0.3 uV/oC, and a l/f corner of only 2.7 Hz is an excelleRt 
choice for precision low noise designs. These D.C. characteristics, 
coupled with a slew rate of ~.8 V/us and a small-signal bandwidth of 
8 MHz, allow the designer to achieve AC performance previously un­
attainable with op-amp-based instrumentation designs. 
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COMMERCIAL WARRANTY 
(STANDARD) 

Motorola AM stereo radio broadcast products are warranted to be free from defects in material 
and workmanship for a period of one (1) year, (except for crystals and channel elements which 
are warranted for a period of ten (10) years) from the date of shipment. In the event of a defect 
during the applicable warranty period, if customer returns the defective part or product to 
Motorola, transportation prepaid, Motorola, at its option, will either repair or replace such part 
or product, and such action by Motorola shall be the full extent of Motorola's obligation hereun­
der. Motorola will pay the transportation charges to return the part or product to customer. 

This warranty is void if: 

a. the product is used in other than its normal and customary manner; 
b. the product is subject to misuse, accident, neglect or damage; 
c. unauthorized alterations or repairs are made, or unapproved parts are used 

in the equipment. 

This warranty extends only to individual products. Because each radio broadcast system is 
unique, Motorola disclaims liability under this warranty or otherwise for range, coverage, perfor­
mance or operation of the system as a whole. This warranty applies only within the United 
States and is extended by Motorola Inc., 1216 Remington Road, Schaumburg, Illinois 60173, 
to the original purchaser, and only to those purchasing the product solely for commercial, indus­
tural, or governmental use. In order to obtain performance of this warranty, customer must 
contact its Motorola salesperson or Motorola at the address stated herein, attention: Quality 
Assurance Department. 

THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER WARRANTIES EXPRESS OR IMPLIED, 
ALL OF WHICH ARE SPECIFICALLY EXCLUDED, INCLUDING, BUT NOT LIMITED TO, THE 
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. IN 
NO EVENT SHALL MOTOROLA BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAM­
AGES. 
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