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PORTART

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 signature. 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 eguipment, 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 inspection report.
This item should be unpacked and inspected for damage WITHIN 15 DAYS after receipt. Claims for toss or damage
will not be honored without proper notification of inspection by the carrier.

TECHMICAL ASSISTANCE AND REPAIR SERVICE
Technical assistance is available from Broadcast Electronics 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 equip-
ment. 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 (217) 224-9600 Customer Service

WARRANTY ADJUSTMENT
Broadcast Electronics, Inc. warranty is included in the Terms and Condlitions of Sale. In the event of a warranty claim,
replacement or repair parts will be supplied F.O.B. factory. At the discretion of Broadcast Electronics, the customer
may be required to return the defective part or equipment to Broadcast Electronics, Inc. EQ.B. Quincy, lllinois. Warranty
replacements of defective merchandise will be billed o your account. This biffing will be cleared by a credit issued
upon return of the defective item.

RETURN, REPAIR AND EXCHANGES
Do not return any merchandise without our written 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 com-
plete details as to circumstances and reasons when requesting return of merchandise. Alt returned merchandise must
be sent freight prepaid and properly insured by the customaer.

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

Broadcast Electronics, Inc.
4100 N. 24th St., PO. Box 3606

Quingcy, lllinols 62305
Tel: (217) 224-9600
Telex: 25-0142
Cable: BROADCAST
Fax: {217) 224-9607

PROPRIETARY NOTICE
This document contains proprietary data of Broadcast Electronics, inc. No disclosure, reproduction, or use of any
part thereof may be made except by prior writien permission.

MODIFICATIONS
Broadcast Electronics, Inc. reserves the right to modify the design and specifications of the equipment in this manual
without notice. Any maodifications shall not adversely affect performance of the equipment so modified.



WARNING [

OPERATING HAZARDS

READ THIS SHEET AND OBSERVE ALL SAFETY PRECAUTIONS

ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES, POWER TRANSISTORS, OR EQUIPMENT WHICH UTILIZES
SUCH DEVICES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS BODILY INJURY. EX-
$RCISE EXTREME CARE AROUND SUCH PRODUCTS. UNINFORMED OR CARELESS OPERATION OF THESE DEVICES CAN RESULT
IN POOR PERFORMANCE, DAMAGE TO THE DEVICE OR PROPERTY, SERIOUS BODILY INJURY, AND POSSIBLY DEATH.

DANGEROUS HAZARDS EXIST IN THE OPERATION OF POWER TUBES AND POWER TRANSISTCRS

The opera?ion gf power tubes and power transistors involves one or more of the following hazards, any
one of which, in the absence of safe operating practices and precautions, could result in serious harm
to personnel,

A. HIGH VOLTAGE - Normal operating voltages can be deadly. Additional information follows.

8. RF RADIATION - Exposure to RF radiation may cause serious bodily injury possibly resulting
in blindness or death., Cardiac pacemakers may be affected. Additional information follows.

C. BERYLLIUM-OXIDE POISONING - Dust or fumes from Bed ceramics used as thermal links with
conduction cooled power tubes and power transistors are highly texic and can cause serious
injury or death. Additional information follows.

. HOT SURFACES - Surfaces of air-cooled radiators and other parts of tubes can reach temper-
atures of several hundred degrees centigrade and cause serious burns if touched. Additional
information follows,

HIGH VOLTAGE

Many power tubes operate at voltages high enough to ki1l through electrocution. Personnel should always
break the primary circuits of the power supply and discharge high voltage capacitors when direct access
to the tube is required.

RADIQ FREQUENCY RADIATION

Exposure of personnel to RF radiation should be minimized, personnel should not be permitted in the
vicinity of open energized RF gemerating circuits, or RF transmission systems (wavequides, cables,
connectors, etc.), or energized antennas. It is generally accepted that exposure to "high levels"
of radiation can result in severe bodily injury including blindness. <fardiac pacemakers wmay be
affected,

The effect of prolonged exposure to "low Tevel" RF radiation continues to be a subject of investiga-
tion and controversy. [t is generally agreed that prolonged exposure of personnel to RF radfation
should be 1imited to an absolute minimum, It is also generally agreed that exposure should be re-
duced in working areas where personnel heat Toad is above normal. A 10 mW/cmé per one tenth hour
average level has been adopted by several U.S. Government agencies incTuding the Occupational Safety
and Health Administration (0SHA) as the standard protection guide for employee work envivenments,

An even stricter standard is recommended by the American National Standards Institute which recommends
a 1.0 m{/cm? per one tenth hour average level exposure between 30 Hz and 300 mHz as the standard
employee protection guide {ANSI €95.1-1982).

8F energy musi be contained properly by shielding and transmission lines. A1l input and output RF
connections, such as cables, flanges and gaskets must be RF leakproof. Never operate a power tube
without a properly matched RF energy absorbing load attached, Never Took into or expose any part of
the body to an antenna or open RF generating tube or circuit or RF transmission system while energized.
Monitor the tube and RF system for RF radiation leakage at regular intervals and after servicing.

DANGER--BERYLLIUM OXIDE CERAMICS (Be0) - AVOID BREATHING DUST OR FUMES

Bel ceramic material is used as a thermal Tink to carry heat from a tube or transistor to the heat sink.
Do not perform any operation on any Be0 ceramic which might produce dust or fumes, such as grinding,
grit blasting, or acid cleaning., Beryllium oxide dust or fumes are highly toxic and breathing them can
result in serious personal injury or death. BeD ceramics must be disposed of only in a manner pre-
scribed by the device manufacturer.

HOT SURFACES

The anode portion of power tubes is often air-cooled or conduction-cooled, The afr-cooled external sur-
face normally operates at a high temperature {(up to 200° to 300°C), Other portions of the tube may also
reach high temperatures, especially the cathode insulator and the cathode/heater surfaces., A1l hot sur-
faces may remain hot for an extended time after the tube is shut off. To prevent serious burns, take
‘care to prevent and avoid any bodily contact with these surfaces both during and for a reasonable cool-
down period after tube operation.
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2, Information presented by this section provides a general description of the AX-10 AM Ste-
reo Exciter features and lists equipment specifications.

1-3.  EQUIPMENT DESCRIPTION.

1-4. The Broadcast Electronics AX—10 is a total solid—state C-QUAM AM Stereo Exciter pro-
viding a continuously variable RF output from 0.15 to 10 watts into a 50 Ohm load at any
frequency within the 522 to 1710 kHz AM broadcast band (see Figure 1-1),

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-0095~1
FIGURE 1-1. AX-10 AM STEREO EXCITER
AX-10 AM STEREO EXCITER
MODEL PART NO. DESCREPTION
AX-10 9070010004 AM Stereo Exciter for C-QUAM system operation on a single

specified frequency in the 522 kHz to 1620 kHz range. 19
inch (48.21 em) rack mount, 117V 50/60 Hz.

AX~10 907-0100-304 AM Stereo Exciter for C~-QUAM system operation on a single
specified frequency in the 522 kHz to 1620 kHz range. 19
inch (48.21 em) rack mount, 220V 50/60 Hz,

ACCESSORY EQUIPMENT
AS-10 907-0100-004 C-QUAM AM Stereo Modulation Menitor

?
-1 E BROADCAST
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1-5.
1-6.

1-1.

1-8,

1-10.

SPARE PARTS KITS
9770001004 Recommended Spare Parts Kit, AX~-10 AM Stereo Exciter.

977-0002-004 Recommended Semi~Conductor Spare Parts Kif, AX~10 AM
Stereo Exciter.

9770003 100% Semi-Conductor Spare Parts Kit, AX--10 AM Stereo
Exciter.

ELECTRICAL DESCRIPTION.

THE C-QUAM SYSTEM. The C—Quam AM stereo system is a mode of AM stereo trans-
mission utilizing amplitude modulated monaural (L+R) information and an independently
quadrature modulated stereo (L~R) information. The results produce a stereo transmis-
sion system compatible with mono receivers (see Figure 1-2).
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FIGURE 1-2. AX-10 BLOCK DIAGEAM

The multiplexing of the left and right stereo signals in an AM transmitfer requires angu-
lar modulation of the RF carrier in addition to the normal amplitude modulation process.
This is accomplished by gquadrature modulation.

Quadrature modulation is a scheme by which two carriers differing in phase by 90 degrees,
are modulated by a third signal. This type of modulation is used to produce the NTSC
color TV signal which is used in the U.S.A.

The C-Quam AM stereo exciter has two outputs. The monaural L+R information is ap-
plied to the transmitter audio input and modulates the transmitter carrier wave with the
sum of the left and right stereo program to provide compatibility with existing mono re-
ceivers.

The stereo L~R information is applied to a point in the transmitter RF chain, possibly the
oscillator buffer, after the transmitter oscillator has been disabled. The left and right dif-
ference information is transmitted with the amplitude modulated L+R information as an-
gular modulation.

L
BROADCAST 1-2
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111, AUDIO INPUTS. The transformerless left and right channel audio inputs accept balanced
or unbalanced 600 Ohm signals. For day and night transmitter operation or changing an-
tenna patterns, completely separate switch—selectable equalization adjustments are pro-
vided. These consist of individual group delay networks and low-frequency and high-fre-
quency equalizers. Combinations of these may be pre—selected, combined, and inserted
into either the LR circuitry or the transmitter audio input path, The balanced 300 Ohm
L+R output is available from 0 to +20 dBm (terminated into a 600 Ohm load) with inde-
pendent level adjustiments for both day and night transmitter operation,

1-12, AUTOMATIC FREQUENCY CONTROL. The carrier frequency is established by a synthe-
sizer circuit containing a phase-locked-loop which locks the carrier frequency and phase
to a 10 MHz temperature—compensated reference oscillator. Prompt on—frequency opera-
tion is assured as frequency lock from a cold start is achieved in typically less than two
seconds. Use of a frequency synthesizer to establish the carrier frequency allows the fre-
quency to be easily re~programmed. Additional provisions exist which allow locking the
exciter to an external 10 MHz standard such as WWV to reduce co—~channel interference.

1-13. The 25 Hz pilot tone which signals stereo operation is obtained through dividers from the
10 MHz reference. This signal may be used with a subsonic AM subcarrier generator to
provide communications such as meter readings from the transmitter site to the studio,

1-14. METERING. Important exciter parameters such as left channel audio, right channel
audio, L+R information, I~R information, and pilot injection metering are displayed by a
color—coded, peak-reading moving dot/bar graph LED display. A 125% peak-hold detector
allows monitoring of asymmetrical modulation. The mefering functions are selected by
push-switches located on the exciter front—panel.

1-15. RF AMPLIFIER. The RF amplifier outputs an adjustable 0.15 to 10 watt level at 50 Ohms.
Tuning of the amplifier is not required. An optional interface unit allows interfacing the
AX-10 with transmitters requiring asymmetrieal duty cycle TTL-level inputs.

1-16.  PHYSICAL DESCRIPTION.

1-17. The AX~10 chassis is mounted on slide rails to allow easy access to all assemblies when
the unit is extended from the rack. Removal and installation of assemblies within the ex-
citer is augmented by the semi-modular mechanical construction. Each assembly is firmly
mounted to the main chassis and electrically connected to the main wiring harness with
plugs and jacks. Connectors mounted on the exciter rear panel provide input and output

connections.
1-18. EQUIPMENT SPECIFICATIONS.
1-19. Refer to Table 1-1 for electrical specifications and Table 1-2 for mechanical specifications

for the AX-10 AM Stereo Exciter.

]
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TABLE 1-1. ELECTRICAL CHARACTERISTICS

PARAMETER SPECIFICATIONS
R¥ OUTPUT POWER (L-R) 0.15 to 10 Watts RMS into 50 Ohms, continuously
variable.
RF OUTPUT IMPEDANCE {L~R) 50 Ohms, BNC connector.
SAMPLE TRANSMITTER CUTPUT 2V p-p, 50 Ohms, BNC Connector.
FREQUENCY RANGE 522 kHz to 1710 kHz.
FREQUENCY STABILITY Assigned earrier frequency 10 Hz.
L + R AUDIO OUTPUT 0 to +20 dBm with a 600 Ohm termination,

L + R AUDIO OUTPUT IMPEDANCE

AUDIO INPUT LEVEL

AUDIO INPUT IMPEDANCE

AUXILIARY PILOT INPUT LEVEL
AUXILIARY PILOT INPUT IMPEDANCE

adjustable.
300 Ohms, balanced, transformerless.

+10 dBm, +1 dBm, balanced, transformerless.
Other levels accommodated by internal resistor
selection.

600 Ohms, balanced, resistive. Other values
accommodated by internal resistor selection.

0 dBm, 5 Hz to 100 Hz for 10% phase deviation.

600 Ohms, balanced, transformerless.

FREQUENCY RESPONSE 0 to —1 dB from 50 Hz to 15 kHz.
STEREQ SEPARATION 35 dB, 50 Hz to 7.5 kHz; 25 dB, 7.5 kHz to 15 kHa.
SIGNAL-~TO-NOISE RATIO
Monophonic —60 dB below 100% modulation @ 400 He.
Stereophonic —55 dB below 100% modulation @ 400 Hz (Left
Channel, Right Channel).
HARMONIC DISTORTION
85% Modulation L=R, Monaural, 0.25% Maximum, 50 Hz to 15 kHz.
50% Modulation L, R, Single Channel, 0.5% Maximum, 50 Hz to
. 7.6 kHz. ‘
POWER REQUIREMENTS 90 to 133 or 180 to 266 VAC, 50/60 Hz, 50 Watts
' Maximum,
‘BROAD 1-4
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TABLE 1-2, PHYSICAL CHARACTERISTICS

PARAMETER SPECIFICATIONS
AMBIENT TEMPERATURE RANGE +32°F to +122°F (0°C to +50°C). Usable to
—4°F (-20°C).
MAXIMUM ALTITUDE 15,000 Feet above sea level (4572 m),
MAXIMUM HUMIDITY 95%, Non—condensing.
SIZE:
WIDTH 19.00 Inches (48.3 cm).
DEPTH 19.00 Inches (48.3 cm).
HEIGHT 3.25 Inches (8.9 em).
WEIGHT:
UNPACKED 22 Pounds (9.98 kg).
PACKED 27 Pounds (12.25 kg).
CUBAGE:
UNPACKED 0.73 Cubic Feet (0.02 m3).
PACKED 4 Cubic Feet (0.11 m3),

L]
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SECTION I
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information required for installation and preliminary checkout of the
Broadcast Electronics AX-10 AM Stereo Exciter.

2-3. UNPACKING.

24, The equipment becomes the property of the customer when the equipment is delivered to
the carrier. Carefully unpack the exciter, 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 lists. If the contents
are incomplete, or if the unit is damaged electrically or mechanically, notify both the car-
rier and Broadceast Electronics, Inc.

2-6. ENVIRONMENTAL REQUIREMENTS.

2-1. Table 2-1 provides environmental conditions which must be considered prior to exciter in-
stallation.

TABLE 2-1. ENVIRONMENTAL REQUIREMENTS
SPECIFICATION REQUIREMENT
TEMPERATURE +32°F to +122°F (0°C to +50°C) Usable to
—4°F (-20°C).
ALTITUDE 0 to 15,000 Feet (4572 m) Above Sea Level,
HUMIDITY 95% Maximum, Non—Condensing.
SIZE:
HEIGHT 3.5 Inches (8.9 cm).
WIDTH 19.00 Inches (48.3 cm).
DEPTH 19.00 Inches (48.3 c¢m).
WEIGHT 22 Pounds {9.98 kg).
2-8. INSTALLATION.
2-9, Each exciter is wired, 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 accomplished as follows: 1) Preliminary Instal-
lation, 2) Exciter RF Interfacing, 3) Transmitter IPM Check, 4) Exciter Audio Interfacing,
5) Exciter Audic Equalization, 6) Additional Rear—Panel Connections, 7) Exciter Proof of
Performance, and 8) Installation Adjustments.

L
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2-10. Table 2-2 lists the test equipment required to install the AX~10 AM Stereo Exciter, Refer
to this table as required for the installation procedures.

TABLE 2-2. TEST EQUIPMENT

TEST EQUIPMENT REQUIREMENTS
Calibrated Low Distortion +20 dBm, 600 Ohm output (Potomac AG-51 or
Audio Generator equivalent),
Audio Analyzer Capable of indicating distortion levels of 0.1%
(Potomac AA-51 or equivalent),
Calibrated Oscilloscope 10 MHz bandwidth, X-Y display of audio frequen—

cies with no appreciable phase shift (Tektronix
7603 Oscilloscope Main Frame or equivalent).

Spectrum Analyzer 5 MHz bandwidth, 70 dB dynamic range
(Tektronix 7603 Oscilloscope Main Frame and 715
Spectrum Analyzer Plug—-in with L3 module or
equivalent).

AM Stereo Modulation Monitor Broadeast Electronics model AS-10 (BE P/N
907--0100) or equivalent (Motorola Model 1410, or
Delta Model ASM--1),

Insulated Adjustment Tool 5 inch (12.7 cm) insulated adjustment tool with
(Shipped with the Exciter) flat—tip (BE P/N 407-0186).

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

Test Load, Bird Model 8080 Non~inductive, 25 Watt, 50 Chm (BE P/N

829--8080) or equivalent.

RG58 Coaxial Cable Belden 8262 (BE P/N 622--0050) or equivalent.

Audio Cable, 2-Conductor with Belden 8451 (BE P/N 622-8451) or equivalent.
Shield

Connector, for Test Load Type N jack (BE P/N 418-0031) or equivalent.

Phillips No. 2 Screwdriver 4 inches (10.2 em) long.

2-11.  PRELIMINARY INSTALLATION.

2-12, The AX~10 exciter may be mounted in any convenient location in a 19 inch (48.3 em) rack
within reach of signal and power cables. The exciter should not be mounted directly above
heat generating equipment (i.e. power amplifier stage) or strong magnetic fields (i.e. power
transformer). Also, 2 inches (5.1 cm) of rack space above and below the exciter is required
for adequate cooling.

L]
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2-13.
2-14.
2-15.

2-16.

2-17.

2-18.

2-19.

2-20.

WARNING ENSURE ALL RACK POWER IS DEENERGIZED BE-
FORE ATTEMPTING EXCITER INSTALLATION.
WARNING

Set the exciter on a work surface.
Remove any packing material from the cutside of the exciter.

Remove the fuse from the 50/60 Hz AC LINE VOLTAGE SELECT device on the exciter
rear panel.

Ensure the primary ac line voltage with which the exciter will be used is visible on the AC
LINE VOLTAGE SELECT device cireuit board (100V, 115/120V, 220V, or 230/240V). The
following text presents AC Line voltage programming information.

AC LINE VOLTAGE SELECT DEVICE

LINE VOLTAGE PROGRAMMING
90-110V 100V
108--133V 120V
205-242V 220V
215-266V 240V

If the unit is to be operated from a 180V to 200Vac power source, the ac line voltage input
device must be re—configured. To re—configure the ac line voltage input device, proceed as
follows:

WARNING ENSURE ALL PRIMARY POWER IS DISCONNECTED.
WARNING

1. Ensure all primary power is dosconnected.

2. Disconnect the blue wire from the ac line voltage input device Terminal D.

3. Heat shrink end of wire.

4. Connect the brown/white wire to the ac line voltage input device Terminal D,
5. Program the ac Line Voltage input device for 220V operation.

If the ac line voltage must be changed, remove the AC LINE VOLTAGE SELECT device
circuit board with a small pair of needle nose pliers. Re—insert the circuit board so that
the correct ac line voltage is visible when the circuit board is inserted into the recep~tacle.

Ensure the fuse and the spare fuse are both slow-blow types and rated at 1.0 ampere for
the 90 to 120 voli range or 0.5 ampere for the 180 to 240 volt range.

If the exciter must be mounted in a rack, complete the following procedure,

A. Extend and remove the movable portion of each slide rail from the sides of the
exciter.

B. Mount the front edge of each slide rail to the respective side of the rack cabinet
with hardware supplied (see Figure 2-1).
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CAUTION ENSURE THE SLIDE RAILS ARE PARALLEL TO EACH
OTHER AND LEVEL BEFORE DRILLING ANY HOLES
CAUTION TO MOUNT THE REAR OF THE SLIDE RAILS.

C. Mount the rear of each slide rail to the rack cabinet. Hardware is supplied for this
purpose,

D. Place the exciter on the slide rails.
2-21. Pull the exciter forward, out of the rack until the slide rail stops are encountered.
2-22. Loosen the turn—lock fasteners on the top of the exciter and remove the top cover,

WARNING ENSURE ALL EXCITER POWER IS DISCONNECTED
BEFORE PROCEEDING.

WARNING

2-23, CIRCUIT BOARD SWITCH AND JUMPER-PLUG PROGRAMMING CHECK. All AX-10
exciter circuit boards are factory programmed during final test. To assure the circuit
board switch and jumper—plugs have not become dislodged or changed during shipment,
refer to Figures 2-2 through 2-5 and check the position of each cireuit board switech and
jumper-plug,

2-24.  EXCITER RF INTERFACING.

2-25. TRANSMITTER RF INPUT POINT. The first step is to determine the appropriate point at
which to apply drive to the transmitter RF circuitry. The AX~10 is designed with a 10
watt square—wave output which is adjustable from a TTL~level to 45V peak—to—peak for
driving various types of RF circuitry. To select the transmitter RF input point, proceed as
follows:

OAYNIGHT POWER -UR MODE
SUMAPER 32:

INSTALL 1N POSITION -2
FOR DAY FOWERUP

MUTE CUTPLIY JUMPER VT 1
INSTALL 18 POBITICN 2-3

RIGHT CHANNEL EQUALIZATION ROUTING
DWITEH S22

OPERATE SWITCHIABCDEFGHAK
WO FOSITION: QO VIt 000

BEMOTE CONTROL DA [ HIGHT WEFT CHANNEL EQUAIZATION ROSTING

SELECT LOGIC GUMPER yB! e -
WETALL I8 POSITION V2 OPERATE SWITCH: AB C DEF G W3 K
TO POSITION: OGO 1 t 110060

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC
597-0095-3
FIGURE 2-2. DAY/NIGHT EQUALIZATION CIRCUIT BOARD SWITCH
AND JUMPER-PLUG PROGRAMMING
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ENVELOFE EQUALEATION
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2.8 AND H-5
i
MODULATOR EQUALIZATION ENVELOPE ALUDIO NEGATIVE
JUMPER &T: ., . LIMITER BYPASRS
INSTALL N POSITIONS Q@ 4 SUMPER gii:
23 AND -5 73 & ? " INSTALL 1N PFO=ITION -2
POWER-UF MODE SELECT ‘z
SUMPER 142: %g
INSTALL N POSVTION: [
-2 FOR MONO L. M2
ENVELOFE ALDIO NEGATIVE
PROGRAMMABLE JUMPER J5: i\ , ﬁg ;‘g:: mﬁo‘:‘m " LIMITER POLARITY JUMPER 344
J5 MUST BE INSTALLED T § P ,:OR%T&REO JHSIINSTALL INPOSITIONS!
IN POSITIONS 1-2 and 5-6. 2 & FOR 2-3 AND 4-5 3
a5 N
3

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC
597-0095-4
FIGURE 2-3, AUDIO CONTROL CIRCUIT BOARD JUMPER~-PLUG PROGRAMMING

TRANSMITTER RF INPUT POINT

WARNING ENSURE ALL TRANSMITTER PRIMARY POWER IS DIS-
CONNECTED BEFORE PROCEEDING.

WARNING

A. Examine the transmitter schematics for an RF input peint, As a general rule,
select the highest point in the transmitter RF chain which will require an input
of less than 45V peak~to-peak. If the normal RF voltages are not indicated on
the schematics, the voltages must be measured. Refer to the transmitter manual
for recommended procedures and test equipment.

B. For AX~10 exciter installation purposes, the RF input points are divided into
two categories: high—level and TTL-level. If the selected RF input peint
requires a high-level input, refer to the HIGH-LEVEL INPUT INSTALLATION
in the following text. If the selected RF input point requires a TTL~level input, the
input can be interfaced using the HIGH-LEVEL INPUT installation or the TTL~
LEVEL INPUT installation. To drive a single T'TL-level transmitter, it is recom—
mended the HIGH -LEVEL INPUT installation be used. To drive one high~level
transmitter and one TTL-LEVEL transmitter, use the HIGH-LEVEL INSTALLA~
TION for the high-level transmitter and the TTL-LEVEL INSTALLATION for the
TTL~level transmitter. For TTL-LEVEL installations, refer to the TTL-LEVEL
INPUT INSTALLATION in the following text.

L]
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FREQUENCY SYNTHESI'ZER
PROGRAMMING SWITCHES S)
AND S2: REFER TO FACTORY
TEST SHEETS

/\

1234 12307 WZ3H _
imum [Tery
3 5z 31

1= CLOSED JUMPER
O= OPEN JUMPER

FREQUENCY SYNTHESVZER

@5‘\ PROGRAMMING JUMPER 49:
REFER TO FACTORY TEST
SHEETS,

e e T e

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC
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FIGURE 2-5. FREQUENCY SYNTHESIZER CIRCUIT BOARD SWITCH PROGRAMMING

2-26. HIGH-LEVEL INPUT INSTALLATION. For transmitters requiring a high—level RF input,
proceed as follows:

HIGH~-LEVEL INPUT INSTALLATION

WARNING DISCONNECT ALL TRANSMITTER PRIMARY POWER-

BEFORE PROCEEDING.
WARNING

A. Disconnect all transmitter primary power,
B. Connect an oscilloscope to the selected RF input point.

C. Energize the transmitter primary ac input and operate the transmitter at the
normal power ouiput.

D. Measure and record the peak—to—peak voltage indication

WARNING ENSURE ALL EXCITER PRIMARY POWER IS DISCON-
NECTED BEFORE PROCEEDING.

WARNING

E. Connect the exciter and the test equipment as shown in Figure 2-6.

F. Connect the exciter power cord to the appropriate power source,

&
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ENCITER DUMMY
/ LOAD. SEE NOTE 1
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EXCITER
RF OUT
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NOTE:
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R
i

/- OSCILLOSCOPE

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-0095-8
FIGURE 2-6. TEST EQUIPMENT CONNECTIONS, HIGH-LEVEL INPUT INSTALLATION

HIGH-LEVEL INPUT INSTALLATION (Cont’d)

G. Adjust RF output level control R130 and RF drive control R175 (refer to
Figure 27} for the recorded RF input voltage level (refer to Step D) and to
eliminate RF drive overshoot as shown by Figure 2-8.

WARNING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-
MARY POWER BEFORE PROCEEDING.
WARNING

H. Disconnect all exciter and transmitter primary power.
I. Disconnect the exciter from the dummy load and the oscilloscope.

J. Disable the transmitter crystal oscillator by disconnecting the power supply
voltage.

K. Examine the transmitter schematics and determine the RF input point impedance.
The AX-10 requires a 50 Ohm termination. If the selected RF input point does not
provide a proper termination, install a resistance pad to establish a 50 Ohm load.

L. With RG58 coaxial cable, connect the exciter RF QUT jack to the transmitter RF
input point.

M. If it is desired to null the second harmonic frequency with the adjustment of the
symmetry control in the following steps, connect a transmitter output sample to
the input of a spectrum analyzer.

3 BROADOAST
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HIGH-LEVEL INPUT INSTALLATION (Cont’d)

CAUTION TQ PREVENT DAMAGE TO THE TRANSMITTER RF
CIRCUITRY, APPLY POWER TO THE EXCITER BEFORE
CAUTION OPERATING THE TRANSMITTER.

N. Apply primary power to the exciter.

Q. Energize the transmitter primary ac input and operate the transmitter at the
normal power output,

P. Adjust symmetry control R178 (refer to Figure 2-7) to:

1. Obtain the best overall transmitter efficiency,
or
2. Null the second harmonic frequency.

Q. Check all transmitter parameters for normal operating indications,

TTL SEVECT
SUMPER M53

SYMMETRY
CONTROL RYTIB

\

RF DRINE
CONTROL RIS

RF LEVEL
/ CONTROL RI20

A¥-10 MODULATOR CIRCNT

BOARD ASSEMBLY [} 2]

COPYRIGHT © 1990 BROADCAST ELECTRONICS. INC

597-0095-9
FIGURE 2-7. RF QUTPUT ADJUSTMENTS
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2-217,

2-28.
2-29.

2-30.

—

ELIMINATE OVERSHOOT

Npp

t i

Vpp= PEAK TO PEAK VOLTAGE
OF RF INPUT LOCATION

COPYRIGHT € 1990 BROADCAST ELECTRGNICS, INC
597-0095-10

FIGURE 2-8, EXCITER RF OUTPUT WAVE-FORM

TTL~LEVEL INPUT INSTALLATION. If TTL~level RF input is required, connect a 50 Ohm
coaxial cable (RG-58/U) to the TTL QUT connector on the rear~panel of the AX~10to the
R¥ input point of the transmitter. The cable length must not exceed 30 feet and be termi-
nated at the RF input point with a 50 Ohm 1 watt resistor,

TRANSMITTER IPM CHECK.

After connecting the exciter RF output to the transmitter, the next step is to determine the
amount of transmitter IPM (incidental phase modulation), Transmitter IPM is inadver-
tent angular modulation of the AM carrier which may be generated by power supply hum
or the PA stage. This inadvertent modulation must be minimized to broadcast a high
quality AM stereo signal. Check the transmitter for power supply and PA circuit gener-
ated IPM as follows:

POWER SUPPLY GENERATED IPM. To check the transmitter for power supply generated
IPM, proceed as follows:

POWER SUPPLY GENERATED IPM

WAENING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-

MARY POWER BEFORE PROCEEDING.
WARNING

A, Disconnect all exciter and transmitter primary power.

B. Connect the test equipment to the transmitter as shown in Figure 2-9,

L
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POWER SUPPLY GENERATED IPM (Cont’d)

CAUTION TO PREVENT DAMAGE TO THE TRANSMITTER RF
CIRCUITRY, APPLY POWER TO THE EXCITER BEFORE
CAUTION OPERATING THE TRANSMITTER.

C. Apply primary power to the exciter.

D. Energize the transmitter primary ac input and operate the transmitter at the
normal power cutput.

E. Operate the exciter to the stereo mode by depressing the STEREO switch
(located behind the front~panel access door). The front—panel STERECG
indicator will illaminate,

F. Disable the exciter pilot tone by operating the PILOT OFF switch (located
behind the front-panel access door) to the in position. The front—panel
STEREO and MONO L+R indicators will illuminate.

G. Adjust the AM stereo monitor for the correct RF input level and to indicate
1~R information.

H. For acceptable power supply generated IPM, the monitor must indicate an
LR level of —35 dB to —40 dB. If the monitor indication is above the acceptable
level, then reduction of the power supply generated IPM is required.

I. Check the oscilloscope for the type of IPM components displayed. If power
supply components are detected, the components may be removed by installing
power supply {ilters on the lower level RF circuitry.

ANTENNA
OR DUMMY
RE OUTPUT LOAD
TRANSMITTER 1 AM STEREQ
/ MONITOR
A:((-u-:raﬁ o I it : OSCILLOSCOVE
_ K e | K
P
OLy UTX, P L& »
Bair—o RF INPLT _
< L-R OUTPUT [._] o
WPUT
o

COPYRIGHT © 1950 BROADCAST ELECTRONICS, INC
537-0095-12

FIGURE 2-9. TEST EQUIPMENT CONNECTIONS, TRANSMITTER IPM
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2-31.

PA CIRCUIT GENERATED IPM. To check the transmitter for PA circuit generated IPM,
proceed as follows:

PA CIRCUIT GENERATED IPM

WARNING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-

MARY POWER BEFORE PROCEEDING.
WARNING

A. Disconnect all exciter and transmitter primary power.
B. With the exciter, transmitter, and the test equipment connected as shown in
Figure 29, connect an audic generator to the transmitter audio input.

CAUTION TO PREVENT DAMAGE TO THE TRANSMITTER RF
CIRCUITRY, APPLY POWER TO THE EXCITER BEFORE
CAUTION OPERATING THE TRANSMITTER.

C. Apply primary power to the exciter,

D. Energize the transmitter primary ac input and operate the transmitter at the
normal power output,

E. Ensure the exciter is operated to the stereo mode and the pilot tone is off (the
front~panel STEREQ and MONG L+R indicators will be illuminated).

b=

. Operate the AM sterec monitor to indicate L+R information.

. Operate the audio generator for a 1 kHz output at a level to produce 85% L+R
modulation.

H. Operate the AM stereo monitor {o indicate L--R information,

I. For acceptable PA circuit generated IPM, the monitor must indicate an L-R
level of 35 dB to —~40 dB. If the monitor indication is above the acceptable
level, then reduction of the PA circuit generated IPM is required. The source
of PA circuit generated IPM will vary greatly in different types of transmitters.
One area that usually contributes to IPM is transmitter neutralization.

J. Refer to the transmitter manual as required to adjust the neutralization for an
acceptable L-R level. If the proper L~R level cannot be obtained through
neutralization, contact the transmitter manufacturer for other possible sources
and solutions to reduce the PA circuit generated IPM.

2-32.
2-33.

EXCITER AUDIO INTERFACING.

EXCITER AUDIO QUTPUT CONNECTION. After reducing the transmitter IPM to an ac-
ceptable level, the next step is to connect the exciter audio output {o the transmitter. To
connect the exciter audio output to the transmitter, proceed as follows:

2-13 E.Bncmucwa'r
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EXCITER AUDIO OUTPUT CONNECTION

MARY POWER BEFORE PROCEEDING.,

WARNING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-
WARNING

A. Disconnect all exciter and transmitter primary powér.

B. Construct an audio output cable by connecting one end of a Z-conductor shielded
audio cable to the audio output female XLR connector (located in the exciter
accessory parts kit) as follows:

1, The shield to terminal 1 (ground).
2. One conductor to terminal 2 (+),
3. One conductor to terminal 3 {-).

C. Using the audio output cable, connect the XLR connector to the exciter rear—panel
ENVELOPE OUT jack and the opposite end to the transmitter audio input terminal
strip as follows:

1. For g balanced transmitter audio input, connect:
a. The high signal wire (from terminal 2} to the + terminal.
b. The low signal wire (from terminal 3) to the ~ terminal,
c. The shield to ground.

2. For an unbalanced transmitter audio input, connect:
a. The high signal wire (from terminal 2) to the + terminal.
b. The shield to ground.

D. Remove the covers from the sudio input male XLR connectors (located in the
exciter accessory parts kit) and attach the connectors to the exciter rear-panel
LEFT IN and RIGHT IN jacks. The XLR connector terminal designations are
as follows:

1. Terminal 1: Ground
2. Terminal 2: +
3. Terminal 3: -

E. Connect the test equipment to the exciter and transmitter as shown in Figure 2--10.

CAUTION TO PREVENT DAMAGE TO THE TRANSMITTER RF
CIRCUITRY, APPLY POWER TO THE EXCITER BEFORE
CAUTION OPERATING THE TRANSMITTER.

F. Apply primary power to the exciter.

G. Energize the transmitter primary ac input and operate the transmitter at the
normal power output.

H. Engure the exciter is operated to the day mode (the front-panel DAY indicator
will be illuminated). If the exciter NEGHT indicator is illuminated, operate
the exciter to the DAY mode by depressing the DAY/NIGHT switch (located
behind the front-panel access door).

! ]
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EXCITER AUDIO OUTPUT CONNECTION (Cont'd)

1. Ensure the exciter is operated to the stereo mede and the pilot tone is off (the
front~panel STEREG and MONO L+R indicators will be illuminated).

J. Adjust the audio generator for a L=R 1kHz output at +10 dBm.
K. Operate the AM stereo monitor to indicate L+R information.

L. Adjust the exciter DAY LEVEL control (located behind the exciter front~panel
access door) until the AM stereo monitor indicates 100% transmitter modulation.

M. Adjust the audio generator for a left channel 1 kHz output at +10 dBm,
N. Adjust the oscilloscope to the XY mode,
0. Observe and compare the lissajous pattern to Figure 2-11.
P. If the audio phase is incorrect, proceed as follows:
WARNING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-

MARY POWER BEFORE PROCEEDING.
WARNING

1. Disconnect all exciter and transmitter primary power.

2. For abalanced transmitter audio input, reverse the 4+ and — connections on
the transmitter audio input terminal strip,

3. For an unbalanced transmitter audio input, disconnect the high signal wire
from the + terminal and connect the low signal wire,

ADDID

GENERATOR ANTENNA OR
\r DUMMY LOAD

AM STEREO
MOMVTOR

AE-10
EMCITER

®F OUT
) " mPUTJ
LEFT OUT [ VERTICAL
RE INPUT RIGHTOLT Lo -
AUDIO INPUT Pl
ENVELOFPE ouY
RIGHT i
LEFT 1N HORIZOMTAL.
OBCILLOSCOPE
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FIGURE 2-10. TEST EQUIPMENT CONNECTIONS,
EXCITER AUDIO OUTPUT CONNECTION
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COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING
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FIGURE 2-11. LISSAJOUS PATTERNS, AUDIO PHASING

2-34.  EXCITER AUDIO EQUALIZATION.

2-35. After adjusting the exciter audio level, the next step is to adjust the exciter audio equaliza-
tion to obtain the best stereo performance from the transmitter,

2-38. In all transmitters, the propagation time required for the audio signal to conduct through
the transmitter is different from the propagation time required by the RF signal, To
broadcast an AM stereo signal with the best separation, the audio and the RF signals must
arrive at the modulator simultaneously, The AX-10 is designed with built~in equalization
circuitry which controls the signal path delays to match the characteristics of the trangmit-
ter.

2-37. . EXCITER EQUALIZATION CIRCUIT. The exciter equalization circuit consists of identical
left and right channel circuits (refer to Figure 2-12). Each circuit is designed to route
audio via a 10 X 10 matrix routing switch to identical day/night sub—circuits consisting of
the following equalizers: 1) Low Frequency, 2) Group Delay, and 3) High Frequency. The
equalizer outputs are returned to the matrix switch for routing to another equalizer, the
modulator circuit, or to the envelope output as required. Controls in each equalizer pro-
vide the required response to match the transmitter characteristics.

o CRoADCAST 2-16
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COPYRIGHT © 1990 BROADCAST ELECTRONICS, ING
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FIGURE 2-12. EXCITER EQUALIZATION CIRCUIT

2--38. Equalization Matiix Routing Switches. The left and right channel equalization matrix
routing switches are located on the day/night equalization circuit board (refer to Figure
2-2). Each matrix switch is divided into identical day/night functions (refer to Figure
2-13), All audio sources (input audio from the audio control circuit board and the
equalizer outputs) enter the matrix switch through ports 1 through 7 (ports 0, 8, and 9 are
grounded). All output destinations (equalizer inputs, modulator circuit, and envelope out-
put) are selected by matrix slide~switches A through K. The following list and Figure
2-14 describe one typical left channel day routing selection with the correct matrix slide—

switch positions.
Desired Audio Routing Matrix Slide-Switch Positions
Input audio to high frequency equalizer, S1A-1
Input audio to group delay equalizer. SiB-1
Group delay equalizer cutput to low frequency 51C-5
equalizer.
High frequency equalizer output to envelope S1E-3
output,
Low frequency equalizer output to modulator S1D-17
circuit,

13
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FIGURE 2-13. EQUALIZATION MATRIX SWITCH ROUTING
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FIGURE 2-14. MATRIX SLIDE-SWITCH POSITIONS
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2-39.

Equalizedion Conlrols, The equalization controls consist of identical left and right channel
adjustments which are located behind the front—panel access door (refer to Figure 2-15).
The left and right channel controls are further divided into identical day/night functions.
Each day/night function contains five controls: 1) COARSE DELAY, 2) FINE DELAY, 3)
HF CUTOFF, 4) HF PEAK, and 5) LF PHASE. The following list provides a general de-
scription of each control,

CONTROL FUNCTION

CCARSE DELAY In the group delay equalizer, coarse adjusts the
audio delay through a retary switch divided into
4 microsecond increments.

FINE DELAY In the group delay equalizer, fine adjusts the
audio delay through a 0 to 6 microsecond adjust—
ment.

HF CUTQOFF Controls the cutoff frequency in the high frequency
equalizer.

HF PEAX Controls the amplitude of the pesking at the cutoff

frequency in the high frequency equalizer. The
control provides a peaking range from -3 dB to
+3 4B,

LF PHASE In the low frequency equalizer, shifts the phase to
compensate for transmitter variations (usually re-
quired by plate modulated transmitters only),
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FIGURE 2-15. EQUALIZATION CONTROLS
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240,

2-41.

2-42.

2--44.

ol BHOADCAST 220

The DAY/NIGHT LEVEL and the DAY/NIGHT BAL controls operate with the equaliza-
tion controls to provide comprehensive C—~QGUAM equalization. The controls interact to
produce the proper ratios between the left/right channel mix and the overall Ievel.

EQUALIZATION LISSAJOUS PATTERNS. The response of the exciter equalization circuit
is observed through lissajous patterns. Figure 2-16 illustrates two types of lissajous pat-
terns: 1) mazimum separation patterns and 2) poor separation patterns with the associ-
ated diagnosis. Refer to the lissajous patterns as required for the equalization procedures
in the following text.

EQUALIZATION PROCEDURES. The exciter audio equalization is divided into three pro-
cedures: 1) Group Delay, 2) Low Frequency Equalization, and 3) High Frequency Equali-
zation. The equalization procedures interact, therefore do not remove or change the opera-
tion of the exciter, transmitter, or the test equipment between each procedure.

Each equalization procedure describes the adjustment of the left channel day controls.
The adjustment of the right channel controls is identical. Perform the equalization proce-
dures as follows:

Test Equipment Connections. Assure the exciter, transmitter, and the test equipment are
properly connected and operated to the correct modes for the equalization procedures as
follows:

WARNING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-

MARY POWER BEFORE PROCEEDING.
WARNING

A, Disconnect all exciter and transmitter primary power.
B, Ensure the test equipment is connected to the exciter and transmitter as shown
by Figure 2--10.

CAUTION TO PREVENT DAMAGE TQ THE TRANSMITTER RF
CIRCUITRY, APPLY POWER TO THE EXCITER BEFORE
CAUTION OPERATING THE TRANSMITTER.

C. Apply primary power to the exciter.

D, Energize the transmitter primary ac input and operate the transmitter {o the
normal power output.

E. Ensure the exciter is operated to the stereo mode and the pilot tone is off (the
front-panel STEREQ and MONO L+R indicators will be illuminated).

'F. Ensure the exciter is operated to the DAY mode (the front-panel DAY indicator
will be illuminated).

G. Ensure the exciter equalization controls are operated as follows:
1. The COARSE DELAY controls to the 0 position.

2. The FINE DELAY, LF PHASE, HF CUTOFF, and the HF PEAK controls
are fully counterclockwise.

H. Adjust the AM stereo modulation monitor for separate left channel and right
channel meter indications.

I. Ensure the oscilloscope is operated to the X~Y mode.
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J. Disable the exciter single-channel-limiter by operating SCL OFF switch (ocated
behind the front—panel access door) to the in position.

245, Group Delay Procedure. To adjust the exciter group delay, proceed as follows:

GROUP DELAY

CAUTION  OPERATION OF THE EXCITER WITH THE TOP-PANEL
REMOVED IS ALWAYS CONSIDERED HAZARDOUS,

CAUTION  THEREFORE CAUTION SHOULD BE OBSERVED. DO
NOT TOUCH ANY COMPONENT WITHIN THE EXCITER
WHEN POWER IS ENERGIZED.

A. Adjust the andio generator for a left channel 1 kHz output at +10 dBm.

B. Determine if the modulator audio path or the envelope audio path requires left
channel group delay as follows:

1. Insert left channel group delay into the modulator audio path by eperating the
left channel matrix switch for the following day reuting sequence:

a. Left channel audio to envelope output.
b. Left channel audio to group delay equalizer.
¢. Group delay equalizer output to modulator circuit.

2. Observe the lissajous pattern. Generally, the pattern will indicate incorrect phase
and amplitude equalization (vefer to Figure 2-16).

3. Adjust the LEFT channel DAY COARSE DELAY control clockwise and observe
the elliptical lissajous pattern (the pattern will either expand or contract).

4. If the elliptical lissajous pattern contracts, left channel group delay is required in
the modulator audio path, therefore proceed to step C. If the elliptical lissajous
pattern expands, left channel group delay is required in the envelope audio path,
therefore proceed to step D.

C. Ifleft channel group delay is required in the modulator audio path, proceed as follows:

1. Ensure the left channel group delay is inserted into the modulator audio path as
described by step B-1.

2. Correct phase equalization as follows:

&. -Adjust the LEFT channel DAY COARSE DELAY control clockwise for a
straight~line lissajous pattern.

b. Adjust the LEFT channel DAY FINE DELAY control for maximum separation
as indicated by the AM stereo modulation moenitor right channel meter.

D. If left channel group delay is required in the envelope audic path, proceed as follows:

1. Adjust the LEFT channel DAY COARSE DELAY control counterclockwise to the
0 position.

2. Insert left channel group delay into the envelope audio path by operating the left
channel matrix switch for the day routing sequence:

v
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GROUP DELAY (Cont’d)

a. Left channel audio to the modulator circuit.
b. Left channel audio to group delay equalizer.
e. Group delay equalizer output to the envelope output.

3. Repeat step C-2,

. Refer to the left channel matrix switch as required to record the modulator audio path

(example: Left Channel Audio = Group Delay = Modulator Circuit).
Left Channel Day
Right Channel Day
Left Channel Night
Right Channel Night

. Refer to the left channel matrix switch as required to record the envelope audio path

(example: Left Channel Audio =» envelope Qutput).
Left Channel Day
Right Channel Day
Left Channel Night
Right Channel Night

. Correct amplitude equalization by adjusting the front~panel DAY LEVEL control for

maximum separation as indicated by the AM stereo modulation monitor right channel
meter and the lissajous pattern.

. Adjust the right channel group delay as follows:

1. Adjust the audio generator for a right channel 1 kHz output at +10 dBm.

2. Repeat steps B through F using the RIGHT channel DAY controls. Maximum
right channel separation is indicated by the AM stereo modulation monitor left
channel meter. :

- Adjust the ratio between the left and right channel mix and the overall level for

maximum left channel into right channel and right channel into left channel separ-
ation as follows:

1. Adjust the front-panel DAY BAL control for maximum separation as indicated
by the AM stereo modulation monitor left channel meter. Record the number of
turns and the direction.

Day

1
2
3
Night 1
2
3

2. Adjust the DAY BAL control one~half the recorded number of turns in the
opposite direction.

BROADCAST 222
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NCORRECT PHASE INCORRECT AMPLITUDE COMBINATION
LEFT CHANNEL RIGHT CHANNEL EQUALIZATION EQUALIZATION
LEFT CHANNEL
|
L+R | ~R INCORRECT PHASE INCORRECT AMPLITUDE COMBINATION
(MONOPHONIC) (STEREQPHONIC) EQUALIZATION EQUALIVZATION
- RIGHT CHANNEL
MAXIMUM SEPARATION LIESAMOUS PATTERNS POOR SEPARATION L\SSALOULD PATTERNS
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FIGURE 2-16.
EQUALIZATION LISSAJOUS PATTERNS
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GROUP DELAY (Cont'd)

3. Adjust the audio generator for a left channel 1 kHz output at +10 dBm.

4. Adjust the DAY LEVEL control for maximum separation as indicated by the
AM stereo modulation moniter right channel meter.

5. Adjust the audio generator for a right channel 1 kHz output at +10 dBm.

6. Repeat steps 1 through 5 as required until the monitor indicates maximum left
channel into right channel and right channel into left channel separation.

2-46. Low Frequency Equalization Procedure. To adjust the low frequency equalization, proceed as

follows:
LOW FREQUENCY EQUALIZATION
CAUTION OPERATION OF THE EXCITER WITH THE TOP-PANEL
REMOVED IS ALWAYS CONSIDERED HAZARDO US,
CAUTION THEREFORE CAUTION SHOULD BE OBSERVED. DO

NOT TOUCH ANY COMPONENT WITHIN THE EXCITER
WHEN POWER IS ENERGIZED.

A. Adjust the audio generator for a left channel 50 Hz (or lowest modulating frequency
accepted by the transmitter) output at +10 dBm.

B. Observe and compare the lissajous pattern to Figure 2-186.
C. If the lissajous pattern indicates:
1. Acceptable left channel separation, proceed to step L.
2. Incorrect amplitude equalization only, proceed to step L
3. Incorrect phase equalization, proceed to step D.

D. Determine if the modulator audio path or the envelope audio path requires left
" channel low frequency equalization as follows:

1. Insert low frequency equalization inte the modulator audio path by operating
the left channel matrix switch for the following day routing sequence:

a. Last audio source in the modulator audio path (refer to Group Delay
Procedure, step E) to low frequency equalizer.

b. Low frequency equalizer output to modulator circuit.

2. Adjust the LEFT channel DAY LF PHASE control clockwise and observe the
elliptical lissajous pattern {the pattern will either expand or contract).

3. Ifthe elliptical lissajous pattern contracts, left channel low frequency equalization
is required in the modulator audio path, therefore proceed to step E. If the ellipti—
cal lissajous pattern expands, left channel low frequency equalization is required
in the envelope audio path, therefore proceed to step F.

E. If left channel low frequency equalization is required in the modulator audic path,
proceed as follows:

14
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LOW FREQUENCY EQUALIZATION (Cont’d)

1. Ensure low frequency equalization is inserted into the modulator audio path as
described by step D-1.

2. Correct phase equalization by adjusting the LEFT channel DAY LF PHASE
control for a straight-line lissajous pattern.

F. If left channel low frequency equalization is required in the envelope audio path,
proceed as follows:

1. Adjust the LEFT channel DAY LLF PHASE control fully counterclockwise.

2. Return the left channel matrix switch to the position at the beginning of the
procedure (refer to Group Delay Procedure, steps E and F).

3. Insert low frequency equalization into the envelope audio path by operating the
left channel matrix switch for the following day routing sequence:

a. Last audio source in the envelope audio path (refer to Group Delay
Procedure, step F) to low frequency equalizer,

b. Low frequency equalizer output to envelope output.

4. Repeat step E~2. If the elliptical lissajous pattern expands during the adjustment,
excessive low frequency equalization is already present in the envelope audio path,
therefore proceed as follows:

a. Return the left channel matrix switch to the position at the beginning of the
procedure {refer to Group Delay Procedure, steps E and F).

b. Adjust the LEFT channel DAY LF PHASE control fully counterclockwise,
¢. Proceed to step I

G. Refer to the left channel matrix switch as required to record the modulator audio
path.

Left Channel Day
Right Channel Day
Left Channel Night
Right Channel Night

CAUTION OPERATION OF THE EXCITER WITH THE TOP-PANEL
REMOVED IS ALWAYS CONSIDERED HAZARDOUS,

CAUTION THEREFORE CAUTION SHOULD BE OBSERVED. DO
NOT TOUCH ANY COMPONENT WITHIN THE EXCITER
WHEN POWER IS ENERGIZED.

H. Refer to the left channel matrix switch as required to record the envelope audio path.
Left Channel Day
Right Channel Day
Left Channel Night
Right Channel Night

L
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LOW FREQUENCY EQUALIZATION (Cont'd)

I. Adjust the right channel low frequency equalization as follows:

1. Adjust the audio generator for a right channel 50 Hz (or lowest modulating
frequency accepted by the transmitter) output at +10 dBm,

2. Repeat steps B through H using the RIGHT channel DAY controls, Maximum
right channel separation is indicated by the AM sterec modulation monitor left
channel meter.

J. If the modulator and envelope audio paths did not require low frequency equalization,
proceed to the High Frequency Equalization Procedure in the following text.

K. If the modulator audio path or envelope audio path required low frequency equaliza-~
tion, check the separation at 1 kHz as follows:

1.. Adjust the audio generator for a left channel 1 kHz output at +10 dBm.
2: If the lissajous pattern indicates acceptable separation, proceed to step 4.

3. I the lissajous pattern indicates degraded separation, adjust the LEFT channel
DAY FINE DELAY control until the lissajous pattern indicates maximum
geparation,

4. Check right channel separation at 1 kHz as follows:
a. Adjust the audio generator for a right channel 1 kHz output at +10 dBm,
b. Repeat steps 2 and 3.

2-47. High Frequency Equdiization Procedure. To adjust the high frequency equalization, pro-
ceed as follows:

HIGH FREQUENCY EQUALIZATION

CAUTION  OPERATION OF THE EXCITER WITH THE TOP-PANEL
- REMOVED IS ALWAYS CONSIDERED HAZARDOUS,
CAUTION  THEREFORE CAUTION SHOULD BE OBSERVED. DO
- NOT TOUCH ANY COMPONENT WITHIN THE EXCITER
WHEN POWER IS ENERGIZED.

A. Adjust the audio generator for a left channel 5 kHz output at +10 dBm.

B. Determine if the modulator audio path or the envelope audio path requires left
channel high frequency equalization as follows:

1. Insert high frequency equalization into the modulator audio path by operating
the left channel matrix switch for the following day routing sequence:

a. Last audio source in the modulator audio path (refer to Low Frequency
Equalization Procedure, step Q) to high frequency equalizer,

b. High frequency equalizer output to modulator circuit.

L
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HIGH FREQUENCY EQUALIZATION (Cont'd)

2, Observe the lissajous pattern. Due to various transmitter characteristics, a
variety of lissajous patterns will appear. Generally, the pattern will indicate
distortion, and incorrect phase and amplitude equalization.

3. Adjust the LEFT channel DAY HF CUTOFTF control for as close to a straight-line
lissajous pattern as possible (disregard the deviation of the pattern from the hori
zontal axis). '

4. Adjust the audio generator for a left channel 1 kHz output at +10 dBm.

5. Adjust the LEFT channel DAY FINE DELAY control for maximum separation
as indicated by the lissajous pattern. If maximum separation cannot be obtained,
adjust the LEFT channel DAY COARSE DELAY as required.

6. Adjust the audio generator for a left channel 5 kHz output at +10 dBm.

7. Repeat steps 3 through 6 as required to observe if the lissajous pattern indicates
improved separation at I kHz and 5 kHz (a straight-line lissajous pattern at
1 kHz and 5 kHz).

8. If the lissajous pattern indicates improved separation at 1 kHz and 5 kHz, left
channel high frequency equalization is required in the modulator audio path,
therefore proceed to step C. If the lissajous pattern indicates degraded separa—
tion at 1 kHz and 5 kHz, left channel high frequency equalization is required in
the envelope audio path, therefore proceed to step D.

C. If left channel high frequency equalization is required in the modulator audio path,
proceed as follows:

1. Ensure high frequency equalization is inserted into the modulator audio path
as described by step B-1,

2. Correct phase and amplitude equalization as follows:

a. Adjust the LEFT channel DAY HF CUTOFF control for a straight-line
ligsajous pattern,

b. Adjust the LEFT channel DAY HF PEAX control clockwise until the el-
liptical lissajous pattern begins to expand.

¢. Adjust the LEFT channel DAY HF CUTOFF control for a straight-line
lissajous pattern.

d. Adjust the andio generator for a left channel 1 kHz output at +10 dBm.

e. Adjust the LEFT channel DAY FINE DELAY control for a straight-line
lissajous pattern,

f. Adjust the audio generator for a left channel 5 kHz output at +10 dBm.

g. Repeat steps a through f as required for maximum separation at 1 kHz
and 5 kHz as indicated by the lissajous pattern and the AM stereo modu~
lation menitor right channel meter.

D. If high frequency equalization is required in the envelope audio path, proceed
as follows:

1. Adjust the LEFT channel DAY HF PEAK and HF CUTOFF controls fully
counterclockwise,

1]
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HIGH FREQUENCY EQUALIZATION (Cont’d)

2. Return the left channel matrix switch fo the position at the beginning of the
procedure (refer to Low Frequency Equalization Procedure, steps G and H).

3. Return the LEFT channel DAY FINE DELAY (or COARSE DELAY control
if adjusted in step B~5) control to the positicn at the beginning of the procedure
as follows:

a. Adjust the audio generator for a left channel 1 kHz output at +10 ¢Bm.

b, Adjust the LEFT channel DAY FINE DELAY (or COARSE DELAY) control
for maximum separation as indicated by the lissajous pattern.

4. Insert the high frequency equalization into the envelope audio path by operating
the left channel matrix switch for the following day routing sequence:

a. Last audio source in the envelope audio path (refer to the Low Frequency
Equalization Procedure, step H) to high frequency equalizer,

b. High frequency equalizer output to the envelope output.

5. Correct phase and amplitude equalization as follows:
a. Adjust the audio generator for a left channel 5 kHz output at +10 dBm.
b. Perform steps C-2a through C-2g.

E. After obtaining maximum separation at 1 kHz and 5 kHz, check the separation
at other selected high frequencies (frequencies above 1 kHz) as desired by per-
forming the following:

1. Adjust the audio generator for a left channel +10 dBm output at the selected
frequency.

2. Observe the lissajous pattern and the AM stereo modulation monitor right
channel meter,

3. Ifthe lissajous pattern and the monitor indicate acceptable separation, proceed
to step 1.

4. If the lissajous pattern and the monitor indicate poor separation, the separation
may be improved through the adjustments described in the following text, How-
ever, the separation at 1 kHz and 5 kHz may degrade. Use proper judgement in
determining the compromises between frequencies.

a. Adjust the LEFT channel DAY HF CUTOFF and HF PEAK controls for the
desired separation as indicated by the lissajous pattern and the AM stereo
modulation monitor right channel meter.

b. Adjust the audio generator for a left channel 1 kHz output at +10 dBm.

¢. Adjust the LEFT channel DAY FINE DELAY control for the desired separa—
tion as indicated by the lissajous pattern and the AM stereo modulation
monitor right channel meter.

d. Adjust the audio generator for a left channel 5§ kHz output at +10 dBm.

e. Adjust the LEFT channel DAY HF CUTOFF and HF PEAK controls for
the desired separation as indicated by the lissajous pattern and the AM
stereo modulation monitor right channel meter.

Ld
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HIGH FREQUENCY EQUALIZATION (Coat'd)

f. Adjust the audio generator for a left channel +16 dBm output at the
selected frequency.

g- Repeat steps a through f until a desired level of separation is obtained at each
frequency.

F. Adjust the right channel high frequency equalization as follows:
1. Adjust the audio generator for a right channel 5 kHz output at +10 dBm.

2. Repeat steps B through E using the RIGHT channel DAY controls. Maximum
right channel separation is indicated by the AM stereo modulation monitor left
channel meter,

250,
2-51,

2-52,

2-53.

Equalization Fine Adjusimenis. Repeat each equalization procedure for fine adjustments,
With the initial completion of the procedures, the audio path has been established, there-
fore do not repeat the steps associated with the audio routing.

Night Equedization Proceduwre. After performing the exciter equalization procedures using
the day controls, repeat the procedures for a night configuration using the night controls if
required.

ADDITIONAL REAR-PANEL CONNECTIONS.

REMOTE CONTROL. All exciter mode functions and indications are designed for remote
operation through built—in remote control circuitry. The remote mode function circuitry is
designed fo interface with remote control units with momentary contact~to-ground out-
puts. The remote mode indication circuitry is designed to output +12V de to indicate an
enabled mode function.

CAUTION DO NOT CONNECT ANY EXTERNAL VOLTAGES TO
CAUTION THE REMOTE MODE FUNCTIONS OR INDICATIONS,

NOTE FOR REMOTE CONTROL OPERATION, ALL LOCAL
MODE SWITCHES MUST BE OPERATED T0O THE OUT
NOTE POSITION.

* If remote control is desired, connect the remote control cable to the D-type connector (lo-

cated in the exciter accessory parts kit) as shown by Figure 2-17, Then, attach the connec.
tor to the REMOTE jack on the exciter rear-panel. Enable remote control operation by
operating all local mode switches (MONQO L, MONOC R, MONO L+R, and STEREO) to
the out position.

Remote Conlrol Circuit Bocrd Programming. The remote day/night function requires cir-
cuit board programming. Refer to Figure 2-2 for pin designations and program the circuit
board jumper on the day/mnight equalization circuit board as follows:

A. Remote Control Day/Night Select Jumper J3:

1. Install in position 1-2 for remote control units with pulse (momentary contact—

to—ground) output logic,
2. Install in position 2-3 for remote control units with constant contact-to—ground
cutput logic.
‘eroapcasy 2-30
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CONNECTOR (SEE
EXCITER ACCESSORY
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FIGURE 2-17. REMOTE CONTROL CONNECTIONS

2-54. . TRANSMITTER MUTE CONTROL LINE. A transmitter mute control line is provided to
deenergize the transmitter if the exciter RF drive circuit fails or the carrier frequency be-
comes unlocked. The mute control line monitors the status of the exciter RF and PLL cir-
cuits and detects the loss of RF drive or carrier frequency. The mute control line is con-
structed with an open—collector optical isolator output driver which is designed for a maxi-
mum load of 40 mA.

CAUTION FAILURE TO INSTALL THE MUTE CONTROL LINE
MAY CAUSE SERIOUS DAMAGE TO THE TRANSMIT-

CAUTION TER RF CIRCUIT IF THE EXCITER RF DRIVE CIRCUIT
FAILS OR THE CARRIER FREQUENCY BECOMES UN-
LOCKED,

2-55. . The transmitter mute control line is located on pin 13 of the rear-panel REMOTE jack
(refer to Figure 2-17). Connect the controel line to a transmitter muting circuit (example:
connect the mute control line through an external relay to the transmitter interlock
string). A programmable jumper on the day/night equalization circuit board establishes a
normally closed mute cutput or a normally open mute output. Refer to Figure 2-2 for pin
designations and program the circuit board jumper as follows:

A. Mute Output Control Jumper J17:
1. Install in position 1-2 for a normally closed mute output.
2. Install in position 2-3 for a normally open mute output.

2-56.  AUXILIARY CONNECTIONS. Connect a coaxial cable to the following auxiliary rear—
panel connectors as required.

B
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CONNECTOR DESCRIPTION

AUX PILOT IN Provides & connection for an external pilot tone
or AM subcarrier generator,
10 MHz REF Allows the exciter to be locked to an external 10

Mz standard such as WWYV to reduce co—channel
interference (requires reprogramming of jumper
J50 on the modulator circuit board, refer to sche-
matic 917-0055). Also, allows the connection of
an external counter for the calibration of the in-
ternal oscillator,

SAMPLE XMTR Quiputs a simulated transmitter signal for
closed-loop testing.

2-57.  EXCITER PROOF OF PERFORMANCE.

2-58. The next step in the installation process is to perform an exciter proof of performance. Ta-
ble 2--3 lists the FCC requirements for AM stereo operation.

TABLE 2-3. FCC AM STEREOQO SPECIFICATIONS

MODULATION MODE
PARAMETER I~-R LEFT RIGHT L+R SPECIFICATION
HARMONIC and
SPURIOUS RADIATION
Modulation Level:
95% X . X Note as required to prove
75% X X the absence of harmonics
50% X X and spurious radiations
which may cause interfer—
ence with other local radio
services.
2--59. Figure 2-18 illustrates the test equipment connections for the exciter proof of performance.

Using the information presented, perform a proof of performance. Record the information
on the test sheet provided at the end of this section.

2-60.  INSTALLATION ADJUSTMENTS.

2-61. The last step in the installation section is to perform the exciter installation adjustments.
To perform the installation adjustments, proceed as follows.

2-62. .. PILOT LEVEL. To adjust pilot level control R219 (located behind the front—panel access
door), proceed as follows:

o
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PILOT LEVEL ADJUSTMENT

WARNING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-
MARY POWER BEFORE PROCEEDING.
WARNING

A. Disconnect all exciter and transmitter primary power,

B. Disconnect the audio generator and audio analyzer from the exciter proof of perform—
ance test equipment connections (refer to Figure 2-18).

CAUTION TO PREVENT DAMAGE TO THE TRANSMITTER RF
CIRCUITRY, APPLY POWER TO THE EXCITER BEFORE
CAUTION OPERATING THE TRANSMITTER.

C. Apply primary power to the exciter.

D. Energize the transmitter primary ac input and operate the transmitter at the
normal power cutput.

E. Operate the exciter to the stereo mode by depressing the STEREQ switch and
enable the pilot tone by operating the PILOT OFF switch to the out position.
The STEREOQ indicator will illuminate,

F. Operate the AM stereo modulation monitor to indicate pilot information.
G. Adjust pilot level control R219 until the AM stereo monitor indicates 5.0%.
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TEST EQUIPMENT CONNECTIONS, EXCITER PROOF OF PERFORMANCE
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2-63.

ENVELOPE AUDIO NEGATIVE LIMIT ADJUST. With AM stereo broadeasting, envelope

audio negative limiting is required in either the audio processing, exciter, or transmitter to
prevent excessive negative modulation and the resultant loss of stereo information. If en-
velope audio negative limiting is desired in the AX-10 exciter, proceed as follows.

ENVELOPE AUDIO NEGATIVE LIMIT ADJUSTMENT

WARNING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-

MARY POWER BEFORE PROCEEDING.
WARNING

A. Disconnect all exciter and transmitter primary power.
B. Remove the day/night equalization circuit board as follows:

1. Remove the five Phillip~head mounting screws.

2. Unplug connector J1 on the day/night equalization circuit bear.
3. Remove the day/night equalization circuit board.
4

. Install modulator equalization jumper J7 and envelope equalization jumper
J9 on the audio control circuit board in positions 1-2 and 5-6 (refer to
Figure 2--3 for pin designations).

C. Install envelope audio negative limiter bypass jumper J44 on the audio control
circuit board in position 2-3.

D. Adjust envelope audio negative limit control R227 on the audio control circuit
board fully clockwise.

E. Connect the test equipment to the exciter and transmitter as shown by Figure 2-19.

CAUTION TQ PREVENT DAMAGE TO THE TRANSMITTER RF
CIRCUITRY, APPLY POWER TO THE EXCITER BEFORE
CAUTION OPERATING THE TRANSMITTER.

F. Apply primary power to the exciter.

G. Energize the transmitter primary ac input and operate the transmitter at the
normal power output.

H. Operate the exciter to the stereo mode by depressing the STEREO switch and
enable the pilot tone by operating the PILOT OFF switch to the out position.
The STEREOQ indicator will illuminate,

1, Adjust the audio generator for a L=R 1kHz output at +10 dBm.
J. Observe and compare the envelope pattern to Figure 2-20.
K. If the envelope pattern indicates:

1. Negative clipping, proceed to Step L.

2. Positive clipping, reverse the envelope audio limiter polarity as follows:

1)
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ENVELOPE AUDIO NEGATIVE LIMIT ADJUSTMENT (Cont’d)

CAUTION TO PREVENT DAMAGE TO THE EXCITER AND TRANS.
MITTER, DISCONNECT ALL EXCITER AND TRANSMIT-

CAUTION TER PRIMARY POWER BEFORE REPROGRAMMING
THE CIRCUIT BOARD JUMPER IN THE FOLLOWING
STEP.

a. Disconnect all exciter and transmitter primary power.

b. Install envelope audio negative limiter polarity jumper J45 on the audio
control circuit board in positions 1-2 and 5-6 (refer to Figure 2--3 for pin
designations),

CAUTION TO PREVENT DAMAGE TO THE TRANSMITTER RF
CIRCUITRY, APPLY POWER TO THE EXCITER BEFORE
CAUTION OPERATING THE TRANSMITTER.

¢.” Apply primary power to the exciter.

d. Energize the transmitter primary ac input and operate the transmitter at
the normal power output.

L. Disconnect the transmitter sample from the oscilloscope and connect the sample
to the AM stereo modulation monitor RF input.

M. Adjust the AM stereo modulation monitor to indicate —-95% L+R modulation.

N. Adjust envelope audio negative limit control R227 until the AM stereo monitor
indicates ~95% L+R modulation.

WARNING DISCONNECT ALL EXCITER AND TRANSMITTER PRI-
MARY POWER BEFORE PROCEEDING.
WARNING

O. Disconnect all exciter and transmitter primary power.

P. Return the modulator equalization jumper J7 and envelope equalization jumper
J9 to positions 2-3 and 4-5 as shown in Figure 2-3.

Q. Replace the day/night equalization circuit board.

R. Remove the test equipment and replace the exciter top—panel.
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FIGURE 2-19. TEST EQUIPMENT CONNECTIONS, ENVELOPE AUDIO
NEGATIVE LIMIT ADJUSTMENT
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FIGURE 2-20. ENVELOPE CLIPPING PATTERNS
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Station Calt Letters / Location PROOE OF PERFORMANCE

.AX-10 AM STEREO EXCITER INSTALLATION
AUDIO FREQUENCY

DISTORTION / SEPARATION 50 108 200 400 1K 2K 3K 5K 7.5 10K 12.5K 15K
%JD%B) 95%
%smgnst)) 95%
L+R 75%
L 75%
R 75%
L+R 50%
L 50%
R 50%
L+R 25%
L 25%
R 25%
RESPONSE
L+R 95%
L-R 95%
L+R 75%
L 75%
R 5%
L+R 50%
L 50%
R 50%
L+R 25% 0
L 25% 0
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SECTION Il
OPERATION

3-1, INTRODUCTION.

3-2. 'This section identifies all controls and indicators associated with the AX-10 Exciter and
provides standard operating procedures.

3-3. CONTROLS AND INDICATORS.

3-4. Refer to Figure 3-1 for the location of all controls and indicators associated with the
AX-10 Exciter. The function of each control or indicator is described by Table 3-1.

TABLE 3-1. CONTROLS AND INDICATORS
(Sheet 1 0of3)
INDEX
NO, NOMENCLATURE FUNCTION

1 MONO L Indicator When illuminated, indicates the exciter is processing
a monaural signal comprising the left channel audio
input only.

2 MONO R Indicator When illuminated, indicates the exciter is processing
a monaural signal comprising the right channel audio
input only,

3 MONO L+R When illuminated and the STEREO indicator is out,

Indicator indicates the exciter processing a monaural signal
comprising the algebraic sum of the left and right
channel audio inputs.

When illuminated and the STEREQ indicator is
illaminated, indicates the exciter is operating in the
stereo mode with the pilot off,

4 STEREOQ Indicator When illuminated and the MONO L+R indicator is
out, indicates the exciter is processing a stereophonic
signal.

When illuminated and the MONO L+R indicator is
illuminated, indicates the exciter is operating in the
stereo mode with the pilot off,

5 DAY Indicator When illuminated, indicates the exciter is processing

a signal in the day mode.

6 NIGHT Indicator When illuminated, indicates the exciter is processing

a signal in the night mode.

*
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TABLE 3-1. CONTROLS AND INDICATORS

(Sheet 2 of 3)
INDEX
NO. NOMENCLATURE FUNCTION
7 LEFT DAY/NIGHT and Adjusts the response of the exciter internal equali-
RIGHT DAY/NIGHT zation circuit (if required, refer to EXCITER AUDIO
Equalization Controls EQUALIZATION in SECTION II for a detailed de—
scription of each control).
8 RF Control Adjusts the exciter RF output level. The control is
' bypassed if the exciter is operated with a TTL-level
RF output.
9 PILOT Control Adjusts the exciter pilot level.
10 NIGHT LEVEL Adjusts the exciter night envelope audio output level.
Control
11 DAY LEVEL Control Adjusts the exciter day envelope audio output level,
12 NIGHT BAL Control Adjusts the night envelope audio mix of the left and
right channels,
13 DAY BAL Control Adjusts the day envelope audio mix of the left and
right channels.
14 DAY/NIGHT Switch Toggles the exciter between the day and night modes
of operation.
15 SCL (Single— Controls the operation of the exciter internal single—~
Channel-Limiter) channel-lmiter,
OFF Switch
16 STEREQ Switch Configures the exciter to process a stereophonic signal.
17 MONO L+R Switch Configures the exciter to process a monaural signal
comprising the algebraic sum of the left and right
channel audio inputs.
18 MONO R Switch Configures the exciter to process a monaural signal
comprising the right channel audio input only.
19 MONO L Switch Configures the exciter to process a monaural signal
comprising the left channel audio input only.
20 PILOT OFF Switch Allows the operator to disable the pilot signal in the
stereo mode.
21 MONITOR SELECT Selects the parameter (L, R, L+R, L-R) displayed on
Switches the exciter MONITOR DISPLAY.
22 MONITOR DISPLAY Selects between a moving dot or moving bar
BAR/DOT Switch MONITOR DISPLAY for operator preference.

2
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TABLE 3-1. CONTROLS AND INDICATORS

(Sheet 3 of 3)
INDEX
NO. NOMENCLATURE FUNCTION
23 MONITOR DISPLAY When depressed, expands the MONITOR DISPLAY
180%/18% Switch indication by 10 to allow SCA and pilot injection level
adjustment.

24 MONITOR DISPLAY Indicates the parameter selected by the MONITOR
SELECT switches. The 100% indicator is factory
calibrated to equal a +10 dBm audio input level. Each
indicator illuminates at the level indicated.

3-5. OPERATION.,
NOTE THE FOLLOWING PROCEDURE ASSUMES THAT THE
EXCITER IS COMPLETELY INSTALLED AND IS FREE
NOTE OF ANY DISCREPANCIES.
CAUTION TO PREVENT DAMAGE TQ THE TRANSMITTER RF

3-6.
3-17,
3-8.

3-9.

3--10.

3-11.
3-12,

CIRCUITRY, ALWAYS APPLY POWER TO THE EXCITER
CAUTION BEFORE OPERATING THE TRANSMITTER.

Apply primary power to the exciter.
Enable the exciter pilot tone by operating the PILOT OFF switch to the out position.

Enable the exciter single~channel-limiter by operating the SCL, OFF switch to the out
position.

NOTE THE PILOT TONE IS AUTOMATICALLY SWITCHED
OFF WHEN THE EXCITER IS OPERATED TQ ANY OF
NOTE THE MONO MODES.,

Select the desired mode of operation,

A. MONOL C. MONO L+R E. DAY/NIGHT
B. MONOR D. STEREO

Select the desired monitoring. The front~panel monitor controls have no effect on the ex-
citer output or operation.

A. BAR/DOT D. R
B. 130%/13% E. I-R
C. L F. L+R
REMOTE OPERATION.

If AX—10 remote operation is desired, configure all local mede switches ( MONO L, MONO
R, MONO L+R, and STEREO) to the out position. This will allow the exciter to be con-
trolled from a remote location.

¢l
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~ SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section presents theory of operation for the Broadcast Electronics AX-10 AM Stereo
Exciter. A detailed block diagram of the AX-10 exciter is presented in Figure 4-1. Refer
to the block diagram as required for the following discussion.

FUNCTIONAL DESCRIPTION.
AUDIO INPUTS,

The AX-10 exciter accepts either balanced or unbalanced left and right channel audio in-
puts. A 600 Ohm impedance is established for each channel through chassis-mounted re-
sistors R5 (left channel) and R6 {right channel). Left and right channel instrumentation
amplifiers (left channel: integrated circuits Ul and U4A, right channel: integrated circuits
U2 and UBA) provide balanced—to—unbalanced signal conversion.

L

4-6, Protection for each instrumentation ampiiﬁer is provided by a diode network. Input sig-
- nals in excess of 31.4V peak-to—peak are clipped through positive/negative biased diodes,
preventing overioad damage.

4-17. MODE SWITCHING AND INDICATIONS.

4-8, LOCAL. Local mode switching is accomplished with four interlocked sections (S7B
through S7E) of a seven—section push-switch assembly. Stereo, mono L+R, mono L, and
mono R modes of operation are selected through a LOW applied to the mode control logic
(integrated circuits U30 through U34). The mode control logic decodes the LOW and out-
puts the appropriate control signals to the mode indicators (DS1 through DS4) and mode
control relays K1 and K2. Relays K1 and K2 provide the required audio routing for each
mode of operation.

4-9. REMOTE. All remote mode control commands and indications are routed through RFI fil-
ters on the remote interface circuit board. The RFI filters consist of RLC networks. Also,
each remote mode control command and indication is optical coupled (integrated circuits
U26 through U29 and U36 through U39) to/from the mode control logic to provide isolation
from extraneous signals.

4-10.  SINGLE~CHANNEL-LIMITER.

411, In all C-QUAM AM stereo receivers, distortion will be generated when the decoder circuit
receives excessive levels of single~channel-generated L-R and L+R information. To pre-
vent this distortion, the AX-10 is equipped with a single—channel-limiter (SCL) circuit
which limits the single—channel-generated L-R information to 70%. The SCL consists of a
single—channel detector circuit (integrated circuits U8 and U9), a 70% L~R detector circuit
(integrated circuits U10 and U114), a single~channel-limiter indicator (DS1), an on/off
switch (S7F), and a limiting device (LDR1).

4--12. During normal operation, the SCL constantly monitors the left and right channels and
L-R information. If the SCL detects: 1) only one channel, 2) the channel is generating
above 70% L~R information, a bias voltage is applied to the single—channel-limiter indica-
tor and light~dependent~resistor LDR1. With LDR1 biased, the single—channel signal is
routed into both channels resulting in increased L+R information and a maximum of 70%
L~R information. The on/off switch is provided to disable the SCL during initial alignment
procedures.

3@
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4-13.
4-14.

4-15,
4-186.

4-17.

4-18.
4-19.

4-20,

4-21.

4-22.

4-23,
4-24.

4-25.
4--26.

DAY/NIGHT EQUALIZATION CIRCUIT.

A description of the day/night equalization circuit operation is provided in the installation
section of this manual. To review the operation of the circuit, refer to EXCITER AUDIO
EQUALIZATION in SECTION II, INSTALLATION as required.

DAY/NIGHT CONTROL CIRCUIT.

The day/night control circuit provides the required control circuitry for the day/night
modes of operation, The circuit consists of a day/night select switch (S7G), control logic
(integrated circuits U33 through U35), day and night indicators (DS5 and DS6), and two
control relays (K1 on the day/night equalization circuit board and K3 on the audio control
circuit board),

Selection of the day or night mode is accomplished through the front-panel day/night se-
lect switch. A LOW from the switch toggles the control logic circuit between day and night
modes of operation. The control logic circuit illuminates the appropriate indicator and en-
ergizes/deenergizes day/night mode relays K1 and K3 as required. Remote commands and
indications are RFI filtered and optical coupled to/from the control logic to provide isolation
from extraneous signals,

ENVELOPE DRIVER CIRCUIT.

The envelope driver circuit generates the monaural L+R portien of the C-QUAM signal.
The circuit consists of a resistor summing network (day envelope balance control R139 and
night envelope balance control R208), an envelope negative limiter (integrated circuits
U168 and U17A, diodes D46 and D47, and jumper J45), and an amplifier network (inte-
grated circuits U178 and U490, day envelope level control R108, and night envelope level
control R107).

Left and right channel envelope audio is suramed through the day and night balance con-
trols. Relay K3 routes either day or night envelope audio to the bypassable (jumper J44)
envelope negative limiter.

The envelope negative limiter is designed with selectable polarity Gumper J45) due to the
possibility of inverting circuitry in the transmitter. The limiter operates by comparing the
input voltage to a reference at U16B. If the input voltage is above the reference, the posi-
tive or negative portion of the sine-wave is clipped through a corresponding diode. The
clipped waveform is then buffered by U17A to lower the output impedance,

In the amplifier network, U17B establishes the output level through adjustable feedback
from the day level control R108 and night level control R107. Amplifier U40 provides an
active—balanced signal to the envelope output.

L+R/L-R MATRIX/DEMATRIX CIRCUIT.

Left and right channel modulator audio is matrixed into L+R and LR information
through integrated circuits U14 and U15 to provide samples for the metering circuit. Inte-
grated circuit USA functions as an L+R negative limiter to prevent the loss of carrier and
resultant loss of RF drive to the transmitter. The L+R and LR information is then
dematrixed into separate left and right channel signals through integrated circuits U18B,
U16B, and U19 for application to the modulator audio drivers.

METERING CIRCUIT.

Metering of left channel audio, right channel audio, L+R information, and L-R informa-
tion is provided by a digitally controlled color—-coded peak-reading LED display. A display
selector provides either a bar graph or a moving dot display of peak modulation levels from
10% to 130%. A 13%/130% switch allows expansion of the display to monitor pilot levels
from 1% to 13%.
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4-217. Meter selection is accomplished with four interlocked sections (S8C through S8F) of a six—
section push—switch assembly. The selected parameter sample is applied to a scale ex-
pander comprised of amplifier U208 and switch S8A. The scale is expanded when switch
S1A s closed, resulting in a gain of 10 from amplifier U20B.

4-28. Next, the sample is rectified into positive-going and negative-going half—cycle waveforms,
Integrated cireuit U21D differentially amplifies the waveforms to produce a full-wave rec-
tified output to the sample and hold circuit.

4-29, The sample and hold circuit (fransistor Q3, diode D24, integrated circuit U22A, capacitors
C69 and (70, and resistor R154) provides the LED display with a fast rise time and rela-
tively slow decay time. This allows accurate measurement of fast transient peaks.

4-30, The output of the sample and hold circuit is applied to monitor display drivers U24 and
U25. A one-shot multivibrater (U23) allows the operator to easily identify short modula-
tion peaks that exceed the 125% threshold. The bar/dot switch (S8B) determines the op-
erational mode of the display.

4-31,  MASTER OSCILLATOR AND DIVIDER NETWORK.

432, All AX-10 internal timing is provided by a 10 MHz temperature compensated crystal oscil-
lator (U1). An auxiliary 10 MHz reference input connection is provided to lock the exciter
to an external reference such as WWYV to reduce co—channel interference. Selection of the
references is provided by jumper J50,

4--33. The internal or external 10 MHz reference is applied to a digital divider network. The fol-
lowing list presents the divider network components and the corresponding outputs.

COMPONENT ouTPUT

U12 5 MHz reference to the frequency converter
module. _

Ué Four 250 kHz references to the digital independ—
ent IF modulator. Each reference is 90 degrees
out-of-phase.

U9 50 kHz reference to the frequency synthesizer
circuit board.

U11,U13 250 Hz reference to the pilot tone divider,

Uid 25 Hz pilot reference.

4-34,  PILOT CIRCUIT,

4-35. The AX-10 is designed to operate with an internal-generated pilot tone or with an exter-
nal pilot signal connected to the auxiliary pilot input. The auxiliary pilot connection may
be used to connect subsonic subcarrier inputs to the exciter if desired.

4-.38, The auxiliary pilot connection accepts either balanced or unbalanced inputs. A 600 Ohm
impedance is established through chassis-mounted resistor R7. Inputs are applied to an
instrumentation amplifier (integrated circuits U3 and U6A) which provides balanced-{o-
unbalanced signal conversion. Protection for the instrumentation amplifier is provided
through a diode network which clips input waveforms in excess of 31.4V peak-to-peak.
The instrumentation amplifier output is coupled to the internal pilot circuitry through a
4-pole low-pass filter (ntegrated circuit U7).

4317, The exciter internal pilot tone is established from a divider-network-generated 25 Hz ref-
erence. The reference is applied through a 4—pole low—pass filter (integrated circuit U5) to
front—panel on/off switch STA. The internal and external pilot tones are summed into the
amplifier section of the pilot circuit at U8B. Pilot amplifiers USC/U8D provide inverted/
non-inverted outputs to the modulator circuit.

L
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4-38.
4-39,

4-41.

MODULATOR AND SAMPLE TRANSMITTER CIRCUITS.

GENERAL. In a dual function design, the modulator and sample transmitter circuits pro-
vide the exciter with operate/test modes of operation. In the operate mode, the modulator
circuit outputs a phase modulated carrier which is used to transmit the stereophonic I~R
portion of the C-QUAM signal. In the test mode, the modulator circuit L-R information is
combined with L+R information from the sample transmitter circuit to produce a C-
QUAM test signal. The C~QUAM test signal provides a simulated transmitter output
which is used for exciter closed-Joop—testing,

MODULATOR CIRCUIT. The modulator eircuit consists of an audio driver network (inte-
grated circuits U3 and U4), a digital independent IF modulator and summing network (in-
tegrated circuits U10 and U12), an amplitude limiter (diodes D7 and D10, and integrated
circuit U19), and a sample transmitter modulator and summing network (integrated cir-
cuits U22 and U23).

The audio driver network functions ag a summing stage for the IF modulator. Driver U4
combines audio and pilot tone information to produce left and right channel inputs for an
IL~R modulator. Driver U3 combines audio and a DC reference voltage to produce left and
right channel inputs for an L+R moedulator.

Digital IF modulator U10 amplitude modulates four 250 kHz square—wave carriers (each
carrier is 90 degrees out—of-phase) with the audio information in an independent channel
configuration. The modulator outputs are summed through a resistor and amplifier (U12)
network to produce a quadrature modulated (QUAM) signal. Third harmonic suppres—
sion is provided by an LC 750 kHz trap. The square—wave carrier QUAM signal is filtered
into a sinusoidal form through a 3-pole bandpass filter. An amplifier stage (infegrated
circuit U16) provides a high—gain to prevent loss of carrier during the amplitude limiting
process.

The amplitude limiter consists of a diede clipping network and high—speed comparator
which amplitude limits the quadrature waveform. As a result of the limiting, two L~R an-
gular modulated square-wave carriers (one is 180 degrees out—of-phase) are generated.
With the audio portion of the sample transmitter circuit disabled (test/operate switch in
operate), the carriers are modulated with de voltages at sample transmitter modulator
U22. The two carriers are summed through amplifier U23 to produce a single square—
wave L-R angular modulated carrier at 250 kHz. The carrier is output to the frequency
converter module through a second 750 kHz trap and 3—pole band-pass filter.

SAMPLE TRANSMITTER CIRCUIT. The sample transmitter circuit consists of identical left
and right channel delay equalizers (left channel: UL7A/B, right channel: U17C/D), identi-
cal left and right channel amplitude equalizers (left channel: U20A, right channel: U20B),
a test/operate switch (S1), and a dc voltage summing and inverting network (integrated
circuit U21).

The operate/test switch is used to determine the function of the sample transmitter circuit.
In the operate position, audio is disabled which allows the modulator circuit to output only
the L-R portion of the C-QUAM signal. :

In the test position, left and right channel audio is routed through separate delay and am-
plitude equalizers to simulate an audio path through a transmitter. The equalized audio
is summed to produce L+R information. A dc voltage summing and inverting network
comprising integrated cireuit U21 outputs inverted/non-~inverted L+R waveforms with dc
components to sample~transmitter modulator U22. At the modulator, the L+R waveforms
amplitude modulate the L-R angular modulated 250 kHz carriers from the modulator cir-
cuit. The resultant components are summed through U23 to produce a C-QUAM test sig-
nal. The test signal is output to the frequency converter module through the 750 kHz trap
and 3-pole band-pass filter.

*
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4-50,

4-51.

4-52.

4-54.

4-55,

4-56.
4-5T7.

FREQUENCY SYNTHESIZER.

The AX-10 frequency synthesizer is & phase—locked-loop, dual modulus circuit which gen-
erates and maintains the phase and frequency of the carrier to a high level of precision.
The cireuit is designed with the ability to synthesize: 1) 107 frequencies within the 535
kHz to 1605 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.

The frequency synthesizer circuit operates from Binary-Coded—-Decimal (BCD) carrier fre-
quency information entered through switches S1, S2, and S3. The carrier frequency infor-
mation is directly applied to a data bus to program dual modulus frequency synthesizer
Us.

Once programmed, frequency synthesizer U5 will output a series of square-wave pulses to
loop filter UGA and low-pass filter USB. U6A and UGB operate in conjunction to produce a
stable de control voitage for application to a voltage-controlled-oscillator (VCO) module,
The control voltage is used by the VCO module to generate an IF output to the frequency
converter module (frequency = earrier frequency + 5.25 MHz).

The VCO module contains a dual modulus divider which generates a 9 kHz or 10 kHz in-
crement carrier output as determined by frequency synthesizer U5. 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 U5. If the VCO frequency
shifts from the normal operating state, the square~wave output of U5 will change to adjust
the control voltage and maintain a stable VCO output.

The synthesizer phase loop is monitored for locked/unlocked conditions by a comparator
circuit consisting of UTA and control logic U1C and U1D. When the synthesizer loop is
locked, a positive voltage from the U5 phase lock circuit control line will produce a HIGH
from comparator UTA. The HIGH will generate signals from control logic U1C/U1D which
close USA/USB and open U8C/USD. When the synthesizer loop becomes unlocked, a LOW
from US will produce a LOW from U7A. The LOW will produce signals from the control
logic to open USA/U8B and close USC/USD, muting the exciter output.

FREQUENCY CONVERTER MODULE.

The frequency converter module utilizes a heterodyne technique to establish the exciter
carrier frequency. The module consists of an up converter (integrated circuit Ul), a 5.25
MHz band-pass filter (pole pairs C8-L1, C11-C12-L2, C15-L3, C18-14, C21-L5), and a
down converter (integrated circuit U2},

Up converter Ul adds the 250 kHz output from the modulator circuit with a 5§ MHz refer-
ence from the divider network. The output of the up converter is applied through an LC
5.25 MHz 5—pole band-pass filter to down converter U2, U2 subtracts the frequency syn-
thesizer input (frequency = carrier frequency + 5.25 MHz) from the band-pass filter input
(5.25 MHz) to yield the carrier frequency. The carrier is coupled to a 4-pole low—pass filter
and amplifier section (U24) through wideband RF transformer T3. The output of the am-
plifier section is applied to the sample transmitter and RF amplifiers.

SAMPLE TRANSMITTER AMPLIFIER.

The sample transmitter amplifier provides a transistor driven amplifier stage for the C—
QUAM test signal. The transistors are configured as a complementary symmetry stage to
provide a gain of 2 and a 50 Ohm output impedance. The amplifier is enabled through
jumper J52.

L]
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4-58,
4-59.

4-60.
4-61.

4-62.
4-63.

4-64,
4-65.

4-66.

4-67.

0

RF AMPLIFIER.

The exciter RF amplifier consists of a transistor driven amplifier stage which is operated
in a cutoff-to-saturated mode to produce a square—~wave output. An RF drive control pro-
vides an adjustable RF output from TTL-levels to 45V peak-to-peak. A symmetry control
provides adjustment of the output duty-cycle. The amplifier is shielded to prevent RF
leakage into near-by circuitry,

TTL CUTPUT DRIVER.

An RF output sample from transformer T2 is applied to & TTL level output driver network
consisting of: 1) diodes D1 and D2, and 2) NAND driver integrated circuit UL, The RF out-
put sample is routed to diodes D1 and D2 which functions as limiter stage to produce a
TTL level RF sample. The RF sample is inverted at U1A and applied to a NAND TTL
driver network consisting of U1B through U1F. The network produces an adjustable T'TL
level output for driving a 50 Ohm coaxial cable terminated with a 50 Ohm load up to a
maximum of 30 feet.

PLL/RF MONITOR CIRCUIT.

RF status and PLL status are monitored through a control line to provide remote muting.
The output of RF status sengor U5 is summed with a PLL status signal from the frequency
synthesizer. If RF output is lost or the synthesizer becomes unlocked, a LOW will be ap-
plied to the transmitter mute control line.

POWER SUPPLY,

AC power to the exciter is applied through an interlocked voltage selector and line filter.
This device also provides overload protection and allows the selection of a wide range of ac
input potentials.

A dual primary/secondary power transformer (T'1) provides all operating voltages for the
rectifier and regulator circuitry. A 37V supply is fuil-wave rectified and filtered into +24V
and ~24V dc supplies through diodes D18 through D21 and capacitors C100 and C102. A
TV supply is half-wave rectified and filtered into a +5V dc supply through diode D22 and
capacitor C106 for the monitor LED display.

The +24V and -24V supplies are electronically regulated into various supplies through a
power supply regulator circuit. The regulator circuitry contains full protection from over—
voltage, over—current, reverse-voltage, and short~circuit conditions, The following list pre-
sents the regulator output potentials which are distributed throughout the exciter to the
various circuit board assemblies,

1. +18V and ~18V supplies
+15V and ~15V supplies
+12V supply

+BV and -5V supplies

S

An adjustable voltage supply for the RF amplifier circuit.
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SECTION V
MAINTENANCE

5-1.  INTRODUCTION.

5-2. This section provides general maintenance information, electrical adjustment procedures,
and troubleshooting information for the Broadcast Electronics AX~10 AM stereo exciter,

5-3.  SAFETY CONSIDERATIONS.

54, Low voltages are used throughout the AX~10 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 exciter chas-
sis with the power energized. Good judgment, 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 personnel.

5-5.  FIRST LEVEL MAINTENANCE.

5-6. First Jevel 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 performance log.

FORE ATTEMPTING ANY EQUIPMENT MAINTE-

WARNING DISCONNECT ALL EXCITER PRIMARY POWER BE.
WARNING NANCE.

5-17. The exciter ghould be cleaned of accumulated dust using a brush and vacuum cleaner.
Check the cireuit boards for improperly seated semiconductors and components damaged
by overheating. Check the exciter chassis for loose hardware and lubricate mechanical
surfaces (exciter slide rails) as required.

5-8.  SECOND LEVEL MAINTENANCE.

5-9. Second level maintenance consists of procedures required to restore the AX-10 exciter to
operation after a fault has occurred. The following procedures are divided info electrical
adjustments and troubleshooting,

5-10. The maintenance philosophy of the exciter consists of isolating a problem to a specific as-
sembly with subsequent troubleshooting as required to isolate the defective components.
The defective components may be repaired locally or the entire device may be returned to
Broadeast Electronics, Ine. for repair or replacement.

5-11.  ELECTRICAL ADJUSTMENTS,
WARNING REMOVE ALL JEWELRY BEFORE PROCEEDING.

WARNING

5-12, The following text provides adjustment procedures for all exciter controls with the excep-
tion of the following controls which are described in SECTION 1I, INSTALLATION,

-
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5-13.

5-14.
5-15.

5-18.

5-117.

5-~18,
5-19.
5-20.
5-21.
5-22.

A. LEFT DAY/NIGHT and RIGHT DAY/NIGHT Equalization Controls.
B. DAY/NIGHT LEVEL and DAY/NIGHT BAL Controls,
C. RF Level, RF Drive, and RF Symmetry Controls.
D. Pilot Level Control.
E. Envelope Audio Clip Level Control.
The adjustment procedures are presented in the following order.
A, Audio Adjustments,
B. Exciter Sample Transmitter Adjustments.
C. Fregquency Synthesizer Adjustments.
D. Carrier Frequency Reprogramming,
E. Filter Adjustments.
AUDIO ADJUSTMIENTS.

DISPLAY CALIBRATE AND X10 CALIBRATE CONTROLS. The display calibrate (R161)

and X10 calibrate (R142) controls adjust the meter driver circuit to provide an accurate
monitor display. To adjust the controls, proceed as follows.

Required Equipment. The following equipment is required to adjust the display and X10
calibrate controls.

A, Insulated Adjustment Tool (shipped with the exciter).
B. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch (0.6 ¢m) tip.

C. Calibrated Low Distortion Audio Generator, +20 dBm, 600 Ohm output
(Potomac AG-51 or equivalent).

D. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade.
Procedure. To adjust the controls, proceed as follows:

CAUTION  MAINTENANCE WITH POWER ENERGIZED IS ALWAYS
CONSIDERED HAZARDOUS, THEREFORE CAUTION

CAUTION  SHOULD BE OBSERVED. DO NOT TOUCH ANY COM.
PONENT WITHIN THE EXCITER WHEN POWER IS EN-
ERGIZED.

CAUTION T0O PREVENT DAMAGE TO TRANSMITTER RF CIR-
CUIT, DEENERGIZE THE TRANSMITTER WHEN DIS-

CAUTION ABLING THE EXCITER FOR MAINTENANCE PROCE-
DURES.

Disconnect the trangmitter and exciter primary power and remove the exciter top-panel.

Connect the audio generator to the exciter LEFT IN and RIGHT IN jacks, |

Apply power to the exciter.

Adjust the audio generator for a L=R 100 Hz output at +10 dBm.

Operate the exciter to the stereo mode by depressing the STEREQ switch.

®
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5-23.

5-24,

5-25.
5-26.
5-217.

5--28.
529,
5-30,
5-31.

Operate the exciter 18%/130%switch to 130% and depress the L+ MONITOR SELECT
switch,

Refer to Figure 5-1 and adjust display calibrate control R161 fully counterclockwise, then
clockwise until the 100% indicator begins to illuminate,

Adjust the audio generator for a L=R 100 Hz cutput at —-10 dBm.
Operate the exciter 13%/130%switch to the 13%.

Refer to Figure 5-1 and adjust X10 calibrate control R142 fully counterclockwise, then
clockwise until the 100% (10%) indicator beging to illuminate.

Adjust the audio generator for a L=R 100 Hz output at +10 dBm.
Operate the exciter 18%/130%switch to 130%.
Observe the monitor display.

If the 100% indicator on the monitor display is not illuminated, adjust display calibrate
confrol R161 slightly until the 100% indicator begins to illaminate.

L+R NEGATIVE
LIMIT ADJUST

| Ri GAIN MATCH
-
ADJILST

TO% LR

THRESHOLD
Sl rao ADILST
N
SlrRac
LIMITER — ==
TRACKING
ADIIST Slrut [S
/ Y10 CALIBRATE
ISPLAY —/
CALIRRATE
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FIGURE 5-1. AUDIO CONTROL CIRCUIT BOARD CONTROLS
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5-32.

5-33.

5-34.

5-35.

Return the exciter to service as follows:
A, Disconnect the exciter primary power.
B. Remove the test equipment.
C. Replace the top~panel.

GAIN MATCH CONTROL. Gain match control R80 balances the left and right channel
gain to prevent the generation of crosstalk in the modulator, To adjust the control, pro-
ceed as follows,

Required Equipment. The following equipment is required to adjust the gain match con-
trol.

A. Insulated Adjustment Tool (shipped with the exciter).
B. Flat-Tip Screwdriver, 4 inch (10.2 em) blade, 1/4 inch (0.6 em) tip.
C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade.

D. Calibrated Low Distortion Audio Generator, +20 dBm, 600 Ohm output (Potomac
AG-51 or equivalent).

. Spectrum Analyzer, 5§ MHz bandwidth, 70 dB dynamic range (Tektronix 7603
Oscilloscope Main Frame and 715 Spectrum Analyzer Plug—in with L3 module
or equivalent.

Procedure. To adjust the control, proceed as follows:

CAUTION  MAINTENANCE WITH POWER ENERGIZED IS ALWAYS
CONSIDERED HAZARDOUS, THEREFORE CAUTION

CAUTION  SHOULD BE OBSERVED. DO NOT TOUCH ANY COM-
PONENT WITHIN THE EXCITER WHEN POWER IS EN-
ERGIZED.

CAUTION TQ PREVENT DAMAGE TO TRANSMITTER RF CIR-
CUIT, DEENERGIZE THE TRANSMITTER WHEN DIS-
CAUTION  ABLING THE EXCITER FOR MAINTENANCE PROCE-

DURES.
5-36 Disconnect the transmitter and exeiter primary power and remove the exciter top-panel.
5-37 Connect the spectrum analyzer to pin 9 of integrated circuit U10 on the modulator circuit
board.
5-38 Connect the audio generator to the exciter LEFT IN and RIGHT IN jacks,
5-39 Apply power to the exciter.
5-40. Operate the exciter to the stereo mode by depressing the STEREQD switch.
5-41. Adjust the audio generator for a L=R 1 kHz output at +10 dBm.
5-42, Refer to Figure 5~1 and adjust gain match contrel R80 on the audio control circuit board to
null the 1kHz sidebands.
5-43. Return the exciter to service as follows;
A. Disconnect the exciter primary power,
! =E %5%2% NG 54
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B. Remove the test equipment.
C. Replace the top—panel.

544, 70% i~R THRESHOLD CONTROL AND LIMITER TRACKING CONTROL. The 70% L-R
threshold control R67 and limiter tracking control R90 determine the level and amount of
1L-R limiting. To adjust the controls, proceed as follows.

5-45. Reguired Equipment. The following equipment is required to adjust the 70% L~R thresh-
old control and the limiter tracking control.

A. Insulated Adjustment Tool (shipped with the exciter).
B. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch (0.6 em) tip.
C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade.

D. Calibrated Low Distortion Audio Generator, +20 dBm, 600 Ohm output (Potomac
AG-51 or equivalent).

5-46. Procedure. To adjust the controls, proceed as follows:

CAUTION  MAINTENANCE WITH POWER ENERGIZED IS ALWAYS
CONSIDERED HAZARDOUS, THEREFORE CAUTION

CAUTION  SHOULD BE OBSERVED. DO NOT TOUCH ANY COM-
PONENT WITHIN THE EXCITER WHEN POWER IS EN-
ERGIZED. |

CAUTION  TO PREVENT DAMAGE TO TRANSMITTER RF CIR-
CUIT, DEENERGIZE THE TRANSMITTER WHEN DIS-
CAUTION  ABLING THE EXCITER FOR MAINTENANCE PROCE-

DURES.
NOTE PERFORM THE METER CALIBRATE AND GAIN MATCH
ADJUSTMENT PROCEDURES BEFORE PROCEEDING.
NCOTE
5-47. Disconnect the transmitter and exciter primary power and remove the exciter top~-panel.

5-48. Connect the audio generator to the exciter LEFT IN and RIGHT IN jacks.
5-49, Apply power to the exciter.
5-50. Operate the exciter to the stereo mode by depressing the STEREQ switch.

5-51. Disable the exciter single-channel-lmiter by operating the SCL OFF switch to the in po-
sition.

5-52. Operate the exciter 139%/130%switch to 130% and depress the L, MONITOR SELECT
switch.

5-53. Adjust the audio generator for a left channel 1kHz output at a level to produce 100% left
channel modulation as indicated by the exciter monitor.

5-54, Refer to Figure 51 and adjust 70% L~R threshold control R67 until LED DS1 on the audio
control circuit board begins to illuminate.

5-55. Enable the exciter single~channel-limiter by operating the SCL OFF switch to the out
position.

i d
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5-56. Depress the exciter L+R MONITOR SELECT switch.

5-57. Adjust the audio generator for a left channel 1kHz output at a level to produce 100% L+R
modulation as indicated by the exciter monitor.

5-58. Depress the exciter L-R MONITOR SELECT switch.

5-59, Refer to Figure 5-1 and adjust limiter tracking control R90 until the exciter monitor 70%
indicator begins to illuminate.

5-80. Return the exciter to service as follows:
A. Disconnect the exciter primary power.
B. Remove the test equipment.
C. Replace the top-panel.
5-61. EXCITER SAMPLE TRANSMITTER ADJUSTMENTS.

5-62. GENERAL. The following text describes adjustment procedures for all controls associated
with the exciter sample transmitter, All of the procedures must be completed and per-
formed in sequence to align the exciter sample transmitter. The procedures are presented
as follows:

A. Preliminary Set~Up Procedure.

B. Carrier Match Control,

C. Left Channel and Right Channel Level Match Controls.
D. Left Channel and Right Channel Delay Match Controls.
E. L+R Negative Limiter Control.

F. Return to Service Procedure.

5-83. REQUIRED EQUIPMENT, The following equipment is required for the exciter sample
transmitter adjustment procedures.

A. Tnsulated Adjustment Tool (shipped with the exciter).
B. Flat-Tip Screwdriver, 4 inch (10.2 em) blade, 1/4 inch (0.6 cm) tip.
C. Number 2 Phillips Screwdriver, 4 inch (10.2 cm) blade.

D. Calibrated Low Distortion Audio Generator, +20 dBm, 600 Ohm output (Potomac
AG-51 or equivalent),

E. Voltmeter (Simpson 260 or equivalent).

5.64, PROCEDURE. To adjust the exciter sample transmitter, proceed as follows.

565, Preliminary Set-Up Procedure. The following text describes a preliminary set—up proce-
dure which is required for the sample transmitter adjustments. The preliminary proce-
dure involves: 1) removal of the day/night equalization circuit board and LPF cireuit board
(if required), 2) enabling of the exciter sample transmitter output, and 3) test equipment
connections. Perform the preliminary set~up procedure as follows:

CAUTION TO PREVENT DAMAGE TO TRANSMITTER RF CIR-
CUIT, DEENERGIZE THE TRANSMITTER WHEN DIS-

CAUTION ABLING THE EXCITER FOR MAINTENANCE PROCE-
DURES. ,

5-6
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5-66.
5-67.

5-68.
5-69.

5-70.

5-7L,
5--72.

Disconnect the transmitter and exciter primary power and remove the exciter top—panel.
Remove the day/night equalization circuit board as follows:

A. Remove the 5 Phillips-head mounting screws.

'CAUTION TO PREVENT DAMAGE T0 THE EXCITER, ENSURE

ALL EXCITER PRIMARY POWER IS DISCONNECTED
CAUTION BEFORE REMOVING OR INSTALLING CIRCUIT
BOARD CONNECTORS AND JUMPERS.

B. Unplug connector J1 on the day/might equalization circuit board.
C. Remove the day/night equalization circuit board.

D. Install modulator equalization jumper J7 and envelope equalization jumper J9
on the audic control circuit board in positions 1-2 and 5-6 (refer to Figure 2-3 for
pin designations).

CAUTION TO PREVENT DAMAGE TO THE TRANSMITTER, DIS-
CONNECT THE EXCITER EF OUT CONNECTOR BE-

CAUTION FORE ENABLING THE EXCITER SAMPLE TRANSMIT-
TER OUTPUT.

Disconnect, the exciter RF OUT connector,
Enable the exciter sample transmitfer ountput as follows:
A. Operate the exciter Test/Operate switch on the modulator circuit board to Test.

CAUTION TO PREVENT DAMAGE TO THE EXCITER, ENSURE
ALL EXCITER PRIMARY POWER IS DISCONNECTED

CAUTION BEFORE REMOVING OR INSTALL/NG CIRCUIT
BOARD CONNECTORS AND JUMPERS.

B. Install sample transmitter output jumper J52 on the modulator circuit board in
positions 1-2 and 3-4 (refer to Figure 24 for pin designations).

C. With a coaxial test cable, connect the exciter SAMPLE XMTR jack to the AM
stereo modulation monitor BF input jack.

Operate the exciter to the stereo mode by depressing the STEREQ switch and disable the
pilot tone by operating the PILOT OFF switch to the in pogition,

Connect the sudio generator to the exciter LEFT IN and RIGHT IN jacks.

Carrier Molch Confrol. Carrier match control R108 adjusts the sample transmitter to out-
put the correct carrier level. To adjust the control, proceed as follows:

CAUTION  MAINTENANCE WITH POWER ENERGIZED IS ALWAYS
CONSIDERED HAZARDOUS, THEREFORE CAUTION

CAUTION  SHOULD BE OBSERVED. DO NOT TOUCH ANY COM-
PONENT WITHIN THE EXCITER WHEN POWER IS EN-
ERGIZED.

CAUTICN WITH POWER ENERGIZED, INADVERTENT CONTACT
BETWEEN ADJACENT COMPONENTS OR CIRCUIT

CAUTION BOARDS WITH TEST EQUIPMENT CAN CAUSE SERI-
OUS DAMAGE TO THE EXCITER.
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NOTE DO NOT APPLY AUDIO TO THE EXCITER IN THE FOL-
LOWING PROCEDURE.
NOTE

5~73. Apply power to the exciter.

5-74. With the voltmeter, measure and record the dc voltage indication at pin 1 of integrated
cireuit U3 on the modulator cireuit board . . VDC.

575, Connect the voltmeter to pin 1 of integrated circuit U21 on the modulator circuit board.

5-76. Refer to Figure 5-2 and adjust carrier match control R108 for the recorded voltage indica-
tion.

5-77. Left Channel and Right Channel Level Maich Confrols. Left channel level match control
R103 and right channel level match control R106 adjust the sample transmitter amplitude
equalization, To adjust the controls, proceed as follows:

CAUTION MAINTENANCE WITH POWER ENERGIZED IS ALWAYS
CONSIDERED HAZARDOUS, THEREFORE CAUTION

CAUTION SHOULD BE OBSERVED. DO NOT TOUCH ANY COM-
PONENT WITHIN THE EXCITER WHEN POWER IS EN-
ERGIZED.

578, Apply power to the exciter,
5-79. Adjust the audio generator for a left channel 1kHz output at +10 dBm.

5--80. Operate the AM stereo modulation moniter for separate left channel and right channel me-
ter indications.

5-81. Refer to Figure 5-2 and adjust left channel level match control R103 for maximum separa-
tion as indicated by the AM stereo modulation monitor right channel meter.

5-82. Adjust the audio generator for a right channel 1kHz output at +10 dBm.

5-83. Refer to Figure 5-2 and adjust right channel level match control R106 for maximum sepa-
ration as indicated by the AM sterec modulation monitor left channel meter.

5-84. Left Channel and Right Channel Delay Match Conidrols. Left channel delay match con-
trol R82 and right channel delay match control R83 adjust the sample transmitter phase
equalization. To adjust the controls, proceed as follows:

caUTION  MAINTENANCE WITH POWER ENERGIZED IS ALWAYS
CONSIDERED HAZARDOUS, THEREFORE CAUTION

CAUTION  SHOULD BE OBSERVED. DO NOT TOUCH ANY COM-
PONENT WITHIN THE EXCITER WHEN POWER IS EN-
ERGIZED.

5-85. Apply power to the exciter.
5-86. Adjust the audio generator for a left channel 7.5 kHz output at +10 dBm.

5-817. Ensure the AM sterec modulation monitor is operated for separate left channel and right
channel meter indications.

5-88. Refer to Figure 5-2 and adjust left channel delay match control R82 for maximum separa-
tion as indicated by the AM stereo modulation menitor right channel meter.
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5-89.
5-80.

5-91.

5-92.
5-93.
5-94.
5-95.

O |LEFT CHANNEL
LEVEL MATCH

ADIIST7 Ll oiaHT CHANNEL
@® ® LEVEL MATCH
ADILST
5
CARRIER, !a ® &
waTcH | N RO Rioe e}
ADIUST me
o ® [s]
R10B RIGHT CHANNEL
; ADASST
'S %FT CHANNEL

DELAY MATCH

ADIMIST
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FIGURE 5-2. MODULATOR CIRCUIT BOARD CONTROLS

Adjust the audio generator for a right channel 7.5 kHz output at +10 dBm.

Refer to Figure 5-2 and adjust right channel delay match control R83 for maximum sepa-
ration as indicated by the AM stereo modulation monitor left channel meter.

L+R Negatfive Limiter Confrol. The L+R negative limiter control R114 limits the negative
L+R information to prevent excessive modulation when summed with the pilot tone. To
adjust the control, proceed as follows:

cAUTiON  MAINTENANCE WITH POWER ENERGIZED IS ALWAYS
CONSIDERED HAZARDOUS, THEREFORE CAUTION

CAUTION  SHOULD BE OBSERVED. DO NOT TOUCH ANY COM-
PONENT WITHIN THE EXCITER WHEN POWER IS EN-
ERGIZED.

Apply power to the exciter.
Adjust the AM stereo modulation monitor to indicate ~95% L+R modulation.
Adjust the audio generator for a L=R 1kHz output at +10 dBm.

Refer to Figure 5-1 and adjust L+R negative limit control R114 until the AM stereo modu-
lation monitor indicates ~95% L+R modulation.
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5-96.

5-97.
5-98,
5-99.

5-100.

5-101.

5-102.
5-103.
5-104.

5-105.

5~-1086.

5-107.
5--108.

5-109.
5-110.

Return To Service Procedure, After completing all of the exciter sample transmitter ad-
justments, return the exciter to service as follows:

Disconnect all exciter primary power,
Remove all test equipment.
Reconnect the exciter RF OUT connector.

Disable the exciter sample transmitter output by reversing the procedure described in
paragraph 5-69. Ensure sample transmitter output jumper J52 on the modulator circuit
board is removed as shown in Figure 2-4.

Replace the day/night equalization circuit board by reversing the procedure described in
paragraph 5-67. Ensure modulator equalization jumper J7 and envelope equalization
jumper J9 are installed in positions 2-3 and 4-5 as shown in Figure 2-3.

Replace the exciter top—panel.
FREGQUENCY SYNTHESIZER ADJUSTMENTS.

REFERENCE SUPPRESSION. Reference suppression control R11 nulis the 10 kHz
sidebands in the carrier signal. Adjustment of the control will not be required unless re-
placement components are installed in the control voltage circuit or the complete frequency
synthesizer circuit board is replaced. To adjust reference suppression control R11, proceed
as follows.,

Required Equipment. The following equipment is required to adjust reference suppression
control R11.

A. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch (0.6 em) tip.
B. Insulated Adjustment Tool.

€. Spectrum Analyzer (Tektronics 7613 Oscilloscope Main—Frame and 7TL5 Spectrum
Analyzer with Module L3 or Equivalent).

Procedure. To adjust reference suppression control R11, proceed as follows:

CAUTION TQ PREVENT DAMAGE TO THE TRANSMITTER RF
CIRCUIT, DEENERGIZE THE TRANSMITTER WHEN

CAUTION  DISABLING THE EXCITER FOR MAINTENANCE PRO-
CEDURES.

Disconnect the transmitter and exciter primary power and remove the exciter top—panel,

Unplug connector J1 on the day/night equalization circuit board and remove the day/night
equalization cireuit board from the chassis,

CAUTION T0 PREVENT DAMAGE T0O THE TRANSMITTER, DIS-
CONNECT THE EXCITER RF OUT CONNECTOR BE-

CAUTION FORE ENABLING THE EXCITER SAMPLE TRANSMIT-
TER QUTPUT.

Disconnect the cable from the exciter RF OUT cﬁnnectof.

Enable the exciter sample transmitter as follows:
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A. Operate the exciter Test/Operate switch on the modulator circuit board to Test.

CAUTION T0O PREVENT DAMAGE TO THE EXCITER, ENSURE
ALL EXCITER PRIMARY POWER IS DISCONNECTED

CAUTION BEFORE REMOVING OR INSTALLING CIRCUIT
BOARD CONNECTORS AND JUMPERS.

B. Install sample transmitter jumper J52 on the modulator cireuit board in positions
1-2 and 34 (refer to Figure 2-4 for pin designations).

5-111.  Connect the spectrum analyzer to the exciter SAMPLE XMTR receptacle on the rear—
panel. Adjust the spectrum analyzer for a center frequency equal to the exciter carrier fre-
quency.

5-112.  Apply power to the exciter.

5-113.  Refer to Figure 5-3 and adjust reference suppression control R11 to null the 10 kHz side—
bands.

5-114.  Disconnect all exciter primary power.
5-115, Return the unit to service as follows:
A. Remove all test equipment.
B. Reconnect the cable to the exciter RF QUT receptacle.

C. Disable the exciter sample transmitter by reversing the procedure described in the
preceding text. Ensure sample transmitter jumper J52 on the modulator circuit
board is removed as shown in Figure 24,

D. Replace the day/night equalization circuit board and reconnect J1.
5-116. CARRIER FREQUENCY REPROGRAMMING.

5-117. FREQUENCY SELECTION AND PROGRAMMING. The exciter carrier frequency is es-
tablished by a dual modulus frequency synthesizer on the synthesizer circuit board. The
frequency synthesizer is programmed by one eight-segment DIP switch, one four-segment
DIP switch, and a two—position programmable jumper. To reprogram the exciter carrier
frequency, proceed as follows.

5~118.  Required Equipment. The following equipment is required to change the exciter carrier
frequency.

A. Insulated Adjustment Tool (shipped with the exciter).
B. Flat-Tip Screwdriver, 4 inch (10.2 cm) blade, 1/4 inch (0.6 cm) tip.

5-119.  Procedure. To change the exciter carrier frequency, proceed as follows:

CAUTION TO PREVENT DAMAGE TO THE EXCITER, DISCON-
CAUTION NECT ALL PRIMARY POWER BEFORE PROCEEDING.

CAUTION TQ PREVENT DAMAGE TO TRANSMITTER RF CIR-
CUIT, DEENERGIZE THE TRANSMITTER WHEN DIS-

CAUTION  ABLING THE EXCITER FOR MAINTENANCE PROCE.-
DURES.
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5-120.  Disconnect the transmitter and exciter primary power and remove the exciter top—panel.

5-121. Using needle-nose pliers, remove the three programmable headers from the frequency
synthesizer civeuit board and install three programmable DIP switches (Jocated in the ex-
citer accessory parts kit) in locations 81, 82, and 83 (refer to Figure 5-3),

5-122. Refer to Table 5~-1 and select the DIP-switch programming for the desired carrier fre-
quency. The frequency synthesizer programming is divided into two sections: 1) 10 kHz
increment programming and 2) 9 kHz increment programming.

5~123.  Refer to Figure 5-3 and program four-segment switch S1, 82, and S3 for the desired oper-
ating frequency.

5-124,  Refer to Figure 5-3 and install frequency programming jumper J9 if the carrier frequency
is less than 1300 kHz. If the carrier frequency is greater than 1300 kHz, remove frequency
programming jumper J9.

5-125. Replace the top—panel and return the exciter to service.
5-126, FLTER ADJUSTMENTS.

5-127.  Due to the complexity and difficulty of the procedure and the types of equipment required,
all filters associated with the AX-10 exciter (IF filters and the frequency converter module
filter) are not considered field adjustable. Therefore, it is suggested the defective filter be
returned to Broadeast Electronics Inc. for adjustment or exchange, If return is not practi-
cal, contact the Broadcast Electronics Customer Service Department for a recommended
procedure and list of required test equipment.

5-128. TROUBLESHOOTING.

5-129. Troubleshooting within the exciter is not considered hazardous due to the low voltages and
currents involved. All high voltages used within the exciter have been shielded, however
do not touch any component within the exciter when power is energized.

CARRI\ER FREQUENCY
PROGRAMMING SWITCHED
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FIGURE 5-3. FREQUENCY SYNTHESIZER CIRCUIT BOARD CONTROLS
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TABLE 5-1. FREQUENCY SYNTHESIZER PROGRAMMING
(Sheetl of 2)

10kHz INCREMENT PROGRAMMING

SWITCH §3 SWIYCH 82

PROGRAMMING PROCRAMMING PROGRAMM NG

SWITCH 351

SWIVCH s2
PROGRAMMING PROGRAMMING PROGRAMMING

SWITCH $3

SWITCH $1

FREQUENCY

1234 123%

1234

1234 1234 1234

FREQUENCY

01..01101.01..01.01.01...01..01.0..!01:01:01..01..01..01..01.04!01:61..0101.01:01:0101{0101&
10011001-1:0011001:1-00110011!00110011!0011.001:1:0011001-1!0011.001.
1..1100001:1!1100601.;1:1100001..1»11I0Onunu1..111100@01&11100001&21100003
451111!1-1.1:0000000911;111-111-1:0000000011!1:1:4!111;00000000111!11111:0

1-11..-!11..1:1.1..1.1111130000000000000004!4!111111:1:1!1..11.11111000000000
111!.1-1!4{11111!1-1!1111111151.-1.:1:1111.-..I1...1...111.0000000000000000000000000
1.-1..1.11.1.1:1...!.1..111.1»]1!1..1}111.1:111..!1..1..1-a.l11..1..a....a.........1-14!1111:1:1.1.11.4!1-11:1.4[11111-15

00000000000000000000000000000060000000000000000000000000

1.-11..11111151:?1111!1111!11[1:11411‘5!.1:11111111:1!11111411!1!1111.11131.-11&1.1!1!1!1..1:

11:.1..111..1111-1:111-154[1{11-11:11215151:11(1|-l.11131.-1.111!11111..1&1.1-11:«.111.1!1111:...!1;4:.1!4.[.1

ZZZZZZZZZZZZZZZ?_ZZZZZZZZZZ2?_ZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
HHHHHHHHHHHHHHHHHHHHHHHHHHuuHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
kkkkkkkkaﬁkkkkkk.K.R.K.Kkkkkkk.k.K.Kkk.K.K,K..K.K.kkkkkkkkkkkkkkkkkkkkk
000000000009@000000030000OnUOnunu00000000000000000000000000
67..8901:23.45678991!23.4567890123&.557890123456?890123&.5678901
1..1..1..1.22222222223333333333J._.h\.u.hw.u.h'.u.h_rl.».hls_b55555555666566666677
11:-1.-4!..1!11111?11111111?4{1110{:1-1».8..-11111!11!3[141111111151!111111!11[1111

ﬂu1.01..01011nU4....01101010?0101010%0101010?01O10110TG10101‘91010101010101
011.001..1:001:1'001..1.-0011004%1:0011|00?..1;001'1:001:15001:1001:1:0011001.1..001..qannU-E
16000?1:111100001.1:1:1.00001-1:1:100001.1..1...1.000nU1.,1:1;1000011:1:1.00001.1.1&1.00001
1.1.11:1000000001..411!4!111100000000«1111‘11119000000011?111&11000000001:

1:11..1:11!4!1..—.11..1110000660000006nunUﬂu.I1.1|1|1._.1..1..1..1‘1111:1:1:4!00000000000000091
1.11.1.1:111:1.1.111.1:11111.11-11111;1:1:1.1.qInUn.UnUGOOOOOnunUOUOOOOGOGOOOODOGGOOOOT
nUnU0000000000000000009000000000000000nU0000000000000009600000001

1:11.111..1-1..1:14!1111111:1:11.11..4!1..1114{111111:131:1...111111:1-11.»1..111.1...1-1.1-11.1.11:1-1-1...0

-..1.1.-.....-111..1.11.11.-1.-4[1:1.1114]1!1..1!1!1111!1:11:1:114!1!1!1!1..1.-11!1.1.1..1-111:111111-1!151:115111:111:1!1
11!...111.1..151.-111!11!1:1...1..111!1111!1..1..411..11!431.1..1!1.1.1.1.111!1:1&1111:18«.!1:1:111111:11.1111|1|
111.-1..1..11114!111..-1.-1!1.111:111..1'1:1;1111u...-n...-1..4.....1.1.ql..l.-...!n..l1:45111!1.-.11:4:-1:1!11!111111:1!1:1-111'4!..I-.In.....

11!111-1:1..1..11111;1...4!1-1...1..11.11!1:1:1:1:1111!-.!1-11.1!1111114!4[1111!«!.111!111!11‘111:1111

540 kHz
556 kHz
560 kHz
570 kHz
580 kHz
580 kHz
600 kHz
610 kHz
620 kHz
630 kHz
640 kHz
650 kHz
660 kHz
670 kHz
680 kHz
6390 kHz
700 kHz
710 kHz
720 kHz
730 kHz
7H0 kHz
750 kHz
760 kHz
770 kHz
780 kHz
790 kHz
800 kHz
810 kHz
820 kHz
830 kHz
840 kHz
850 kHz
860 kHz
870 kHz
880 kHz
890 kHz
900 kHz
910 kHz
920 kHz
930 kHz
940 kHz
950 kHz
960 kHz
970 kHz
980 kHz
990 kHz
1000 kHz
1010 kHz
1020 kHz
1030 kHz
1040 kHz
1050 kHz
1060 kHz
1070 kHz
1080 kHz
109G kHz
1100 kHz
1110 kHz
1120 kHz
1130 kHz
i140 kHz
1150 kHz
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(Sheet 2 of 2)

TABLE 5-1. FREQUENCY SYNTHESIZER PROGRAMMING

9 kHz INCREMENT PROGRAMMING

SWITCH 52
1234

1234

SWIVCH 53

SWETCH 81
PROGRAMMEING PROGRAMMING PROGRAMMING

SWITCH 52
1234 1234 FREQUENCY 12304

SWiYCH 33

SWETCH 51
PROGRAMMEING PROGRAMMING  PROGRAMM ING

12354

FREQUENCY

1..n...u.|nu101...1...nU1|nuai0101001..01..01!01.01:101010101|00101..0101..01!1!01.010101.001;010101.0
1!4!091110001.109111100011..001!100111.0911:001.11001:1!00110001:1.001...10.001.1.90111.00
00001..1.11100004!111:4100001:1.1.1.000001.1..._...1-n.u000011«!100000111.1!0000011;1!1..0000
00001..1..11....-11...1..11-0000000001-4!1.111:111;0000000001.11:1.34!11!100000000011.1.!4!1.11

00001..1...:1!1.1..111.11:1..45_.......l.I.I100000@000000000000111’1..1-11..1.1111.1..1..11.1.100009000
00001111!1:1:151111!11!11..1!1:111!11!1111.-1.-1..1...11:1111151:100000000000000000000000000
00001.1!1111..1.;1:.;.1..1..11!1111..1-1-1..11..1.1:11:1..«.!14!1!...!1!1111:1..1.11:11111..1:151:1;1111.11.4...1.-11-1..1.111!

1|1..1100000000000000nUAU0000000000000030090000009000000000090900009000

1.0101..01.-010101.01010101010?010101‘01010101.01..01..9410101;04!0110104101-01191G1|0
01&1:0011:1.1.001:1:001111:1&0011.0011.1:1:@0110011:1!1-00110011:1.30011001..1!111100110013

ZZZZZZZZZZZKZZZZZZ22ZzzzzZzzzzzzzzzzzzzzzzzzzzzzZZZZZZZZZZZZZZZZZZ
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
?kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkgxkkkk
65&.32109876543210987654321098765&.321098765&.321098755.&.321098765&.321.
123&.5677899123&.5667.8901.23.45567890123u.n..».5678901.233&.56789012234567890
.E1.1.11.11..1..1..1.2222222222233333333333&.44&.&.&.4&»4&.455555555555666665665667
111}?11111111%‘1‘1111111111111111?11@1111115111‘11111:*‘-1111111-1:4:!1:!1‘!1111E

1..4.....1...100001:1:111000001.-1:11000001&111000001:1:1..1000001.......1..1100001;1:1:11100001:1:1-111'
1|111?111000000000111111....._.111100000096011.11:1-1;1:11:00006000111..1.1-1.1..1..100000

1..1.1..1...1..1.11-1.1.1.-1...1....,...1l1|1|0000000000000000001?1?1.-1:4]11..1..1..11:1!11100000600000090
1..1!111!1111:14!1111:1.1&1..4!1.-.1..1:11.1-1..1..1.-1..1|¢|.l1..al._......1....iGOO0000000000000900000000090000
O0060000000ﬂannUnU0000On..uﬂuooonUOOnUGOOOOOOOGnUAU00000000000000000000000000

11111..414!.1...1....1.11|1..11.1..1|..|1...1..I1...1|1..45111!1.1111&1;1!1:1414011;11:11.13111.1!1:1!1}111!111&11:151!1!11.111

101..01.-01191..0101:0110101.01!01-9101.01..01..01.01:0101..01!910101:01:04191!01-01!01-910101:0
01.1...14]001.1.091.1..1100s.....inUAU_I-I1.1.001100111:1:001100111100110011:1..1001..1..0011.11.10
1111..1..000011:1&1:111.00001111....11:1.000..\.01..1:411..1!1.0000-.!41111!1:0000111111..100001.1.1!4..-1.-110

1!-...-1.0011.1:11!..111001-1_.111111..1-0011111.1111001111..1-1:1..1:0011;1;._!1-4111001!1.%:1'41111001!

891 kHz

630 kHz
648 kHz
657 khz
720 kHz
729 kHz
738 kHz
756 kHz
765 kHz
77% kHz
792 kHz
801 kHz
810 kHz
819 kH:z
828 kHz
837 kHz
846 ¥kHz
855 kHz
864 kHz
873 kHz
882 kHz
900 kHz
909 kHz
963 kHz
972 kHz
981 kHz
990 kHz
999 kHz
1008 kHz

639 kHz
711 kHz

918 iHz

531 kHz
666 kHz
675 kHz
684 kHz
€93 kHz
702 kHz
Th7 kHz
783 kHz
927 kHz
936 kHz
945 kHz
a54 kHz
1017 kHz
1026 kHz
1035 kHz
1044 kHz
1053 kHz
1062 kHz
1071 kHz
1080 kHz
1089 kHz
1098 kHz
1107 kHz

522 kHz
540 kHz
549 kiHz
558 kHz
567 kHz
576 kHz
585 kHz
594 kHz
603 kHz
612 kHz
621 kHz
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5-130.  The troubleshooting philosophy for the AX~10 exciter consists of isolating a problem to a
specific circuit board. The problem may be isolated by referencing the following warnings
and Table 5-2 which provides a general guide to AX—10 exciter troubleshooting.

TABLE 5-2. AX-10 EXCITER TROUBLESHOOTING

SYMPTOM DEFECT/REMEDY
MONITOR DISPLAY INOPERATIVE~ 1. Refer to Figure 5-4.
ALL INDICATORS ILLUMINATED
MONITOR DISPLAY INOPERATIVE- 1. Locate defect in power supply.
ALL INDICATORS QUT
2. Refer to Figure 5-4.
NO ENVELOPE OUTPUT ~ 1. Check integrated circuits U40A/B, U17B,
DAY AND NIGHT MODES U17A and U16B (if envelope limiter is enabled),
and U16A on the audio control circuit board.
NO ENVELOPE OUTPUT - 1. Check relay K3, resistors R139 and R103 on
DAY MODE the audio control circuit board.
2. Check relay K1 on the day/night equalization
cireuit board.
NO ENVELOPE OUTPUT -~ 1. Check relay K3, resistors R208 and R102 on
NIGHT MODE the audio control circuit board.
2. Check relay K1 on the day/night equalization
cireuit board.
NO RF OUTPUT 1. Refer to Figure 5-5.
NO SAMPLE TRANSMITTER CUTPUT 1. Ensure jumper J52 on the modulator circuit
beard is installed.
2. Check transistors Q7 through Q10 on the
modulator circuit board.
3. Refer to Figure 5-5 and begin troubleshooting
at transformer T3.
NO LOCAL MODE CONTROL 1. Check integrated circuits U30, U31, U32, U33,
and U34 on the audio control circuit board.
NO REMOTE MODE CONTROL 1. Check optical isolators U26, U27, U28, and U29

on the audio control circuit board and U31 and
U32 on the day/night equalization circuit board,

2. Check integrated circuits U30, U31, U32, 33,
and U34 on the audio control circuit board.

NO REMOTE MODE INDICATIONS 1. Check optical isolators U36, U37, U38, and U39
on the audio control circuit board and U37,
U38, and U41 on the day/night equalization
circuit board.
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5-131.

5-132.

5-133.

5-134.

5--135.

5~136.

WARNING REMOVE ALL JEWELRY BEFORE TROUBLESHOOT-

WGD
WARNING

WARNING DISCONNECT ALL EXCITER PRIMARY POWER BE.-

FORE REPLACING ANY COMPONENTS.
WARNING

CAUTION INADVERTENT CONTACT BETWEEN ADJACENT COM-
PONENTS OR CIRCUIT ROARDS WITH TEST EQUIP-

CAUTION MENT CAN CAUSE SERIOUS DAMAGE TO THE EX-
CITER.

CAUTION  WHEN REPLACING A COMPONENT MOUNTED ON A
HEAT-SINK, ENSURE A THIN FILM OF A ZINC-BASED

CAUTION  HEAT-SINK COMPOUND IS USED (BE PIN 700-0028)
TO ASSURE GOOD HEAT DISSIPATION.

Once the trouble is isolated and power is totally deenergized, refer to the schematic dia-
grams and the theory of operation to assist in problem resolution. The defective compo-
nent may be repaired locally or the entire device may be returned to Broadcast Electronics
Inec. for repair or replacement.

WARNING DISCONNECT POWER BEFORE REMOVING OR RE-
PLACING CIRCUIT BOARDS OR COMPONENTS.
WARNING

CONMPONENT REPLACEMENT. The circuit boards used in the AX-10 exciter are double-
sided boards with plated—through holes. Because of the plated—through holes, solder fills
the holes by capillary action. These conditions require that defective components be re-
moved carefully to avoid damage to the circuit board.

On all circuit boards, the adhesion of the copper trace to the 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 iron with steady pressure is required
for cireuit board repairs.

To remove a component other than the plug-in type from a circuit board, cut the leads
from the body of the defective component while the device is still soldered to the board.

Grip each component lead, one at a time, with Jong nose pliers. Turn the board over and
touch the soldering iron to the lead at the solder connection. 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 of solder by carefully reheating with a low wattage iron and removing the
residual solder with a soldering vacuum tool.

Install the new component and apply solder from the bottom side of the board. If no dam-
age has been done to the plated-through holes, soldering of the top side is not required,

; 3
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5-137.

5-138.

5--139.

WARNING
WARNING

WARNING
WARNING

MOST SOLVENTS WHICH WILL REMOVE ROSIN FLUX
ARE VOLATILE AND TOXIC BY THEIR NATURE AND
SHOULD BE USED ONLY IN SMALL AMOUNTS IN A
WELL VENTILATED AREA, AWAY FROM FLAME, CIGA-
RETTES, OR HOT SOLDERING IRONS.

OBSERVE THE MANUFACTURERS CAUTIONARY IN-
STRUCTIONS.

After soldering, remove residual flux with a cotton swab moistened with a suitable solvent.
Rubbing alcohol is highly diluted and is not effective. Solvents are available from elec-
tronic supply houses which are useful.

The board should be checked to ensure the flux has been removed and not just smeared
about. Rosin flux is not normally corresive, but it will absorb enough moisture in time to
become conductive and cause problems.

INTEGRATED CIRCUITS. Extra care should be exercised with integrated circuits. Each
integrated circuit must be oriented so that its notch matches the notch on the socket. Do
not attempt to remove an integrated circuit with your fingers. Use an integrated circuit
puller to lightly pry the circuit form its socket.

E BROADCAST
! ELECTROMNICS INC
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ING RF OU?PUTl

CHECK R154 FOR CARRIER
ACTIVITY.

CARRIER PRESENT |

CARRIER ABSENT

TROUBLESHOOT THE RF AMPLIFIER
(TRANSISTORS Q11 THRU Qi4).

CHECK TRANSFORMER T3 PINS 1 AND 3
FOR CARRIER ACTIVITY (LEVEL: ’
APPROXIMATELY 30 mV PEAK-TO-PEAK).

CARRIER PRESENT |

CARRIER ABSENT

I

DEFECTIVE T3, 424, OR
ASSOCIATED CIRCUITRY.

U2A

CHECK Ul PIN. 1

ON THE FREQUENCY
CONVERTER MODULE FOR A 250 kHz SIGNAL.

SIGRAL PRESENT

SIGNAL ABSENT

CHECK U2 PINS 8 AND 10 ON THE FREQUENCY
CONVERTER MODULE FOR A SIGNAL AT CARRIER
FREQUENCY + 5250 kHz.

SIGNAL PRESENT | SIGRAL ABSENT.

|

[CHECK U22 PIN 1 FOR A 250 khz SIGNAL.]

SIGNAL PRESENT

| SIGNAL ABSENT

SIGNAL PRESENT

[CHECK TP1 FOR A 250 kHz SIGNAL.]

SIGNAL ABSENT

ASSOCIATED CIRCUITRY.

CHECK U22 PINS 3 AND 6 FOR
A 250 kHz SIGNAL.

SIGNAL ABSENT

I SIGNAL PRESENT

CHECK U2L AT:

PIN 1 FOR A +0.75 VOC
COMPONENT .

‘PIN 7 FOR A -0.75 VOC

COMPONENT.

VOLTAGE PRESENT ! VOLTAGE ABSENT

|

SIGNAL .

CHECK U0 PIN 1 FOR A 250 kHz

SIGNAL PRESENT

SIGNAL ABSENT

DEFECTIVE U19 OR

ASSOCIATED CIRCUITRY.

CHECK U12 PIN 6 FOR A
250 kHz SIGNAL WITH

POSITIVE/NEGATIVE DC
COMPONENTS.

SIGNAL PRESENT SIGNAL ABSENT

CHECK U3 AT:

1. PIN 1 FOR A +0.75 VDC
COMPONENT.

2. PIN 7 FOR A -0,75 VI
COMPONENT.

VOLTAGE PRESENT l VOLTAGE ABSENT

DEFECTIVE U2l OR
ASSOCIATED CIRCUITRY.

CHECK U16 PIN 3 FOR A
250 kHz SIGNAL,

DEFECTIVE Ul2.

I

|

CHECK U10 PINS 3 AND 6 FOR A
250 kHz SQUARE-WAVE SIGNAL.

DEFECTIVE U3 OR
ASSOCIATED CIRCUITRY.

TROUBLESHOOT THE FREQUENCY TROUBLESHOOT THE FREQUENCY ICHECK U23 PIN 6 FOR A 250 kHz SIGNALJ
CONVERTER MODULE. REFER SYNTHESIZER CIRCUIT BOARD.
T0 FIGURE 5-6. REFER TO FIGURE 5-7. SIGNAL PRESENT SIGNAL ABSENT
TROUBLESHOOT THE BAND-PASS FILTER GEFECTIVE U23 OR
(£86-L8, C94-1.9, C95-L10).
1.
2.
DEFECTIVE U22 OR
ASSQCIATED CIRCUITRY.
NOTES:
1. THE TROUBLESHOOTING INFORMATION PRESENTED
15 WITHOUT AUDIO APPLIED 7O THE EXCITER.
2. ALL COMPONENTS ARE LOCATED ON THE MODULATOR
CIRCUIT BOARD UNLESS OTHERWISE SPECIFIED.
3. PERFORM ALL MEASUREMENTS WITH A CALIBRATED

OSCILLOSCOPE UNLESS OTHERWISE SPECIFIED.

SIGNAL PRESENT |

SIGNAL ABSENT

SIGNAL PRESENT I SIGNAL ABSENT

DEFECTIVE Ul6 QR
ASSOCIATED CIRCULTRY.

TROUBLESHOOT THE BAND-PASS FILTER
{C39-L.2, C42-L3, C45-14).

IDEFECTEVE UEOJ

DEFECTIVE U7, U6,
OR U2.

"COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-0095-30

FIGURE 5-6.
TROUBLESHOOTING TREE, NO RF OUTPUT
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SECTION Vi
PARTS LIST

6-1.  INTRODUCTION.

6-2. This section provides descriptions and part numbers of electrical components, assemblies,
and selected mechanical parts required for maintenance of the Broadcast Electronics
AX~10 AM Stereo Exciter. Each table entry in this section is indexed by reference desig-
nators appearing on the applicable schematic diagram.

6~-3. Table 6-1 indexes all tables listing assemblies and sub-assemblies having replaceable
parts, the table number listing the parts, and the page number of the applicable table.

TABLE 6-1. PARTS LIST INDEX

TABLE DESCRIPTION PART NO. PAGE
6-2 AX-10 AM STEREO EXCITER ASSEMBLY 907-0010-004/ 6-2
~304
6-3 FREQUENCY SYNTHESIZER CIRCUIT BOARD 917-0070 6-2
ASSEMBLY
64 60 MHz VCO CIRCUIT BOARD ASSEMBLY 917-0061 64
6-5 LED CIRCUIT BOARD ASSEMBLY 917-0045 6-5
6-6 DAY/NIGHT EQUALIZATION CIRCUIT BOARD 9170052 6-5
ASSEMBLY
6-17 REMOTE INTERFACE CIRCUIT BOARD ASSEMBLY 917-0073 6-13
6-8 AUDIO CONTROL CIRCUIT BOARD ASSEMBLY 917-0054 6-13
6-9 MODULATOR CIRCUIT BOARD ASSEMBLY 9170055 6-20
6-10 FREQUENCY CONVERTER CIRCUIT BOARD ASSEMBLY 917-0056 6-28
6-11 WIRING HARNESS ASSEMBLY 947-0151 6-29
6-12 ACCESSORY PARTS XIT 957-0001 6-29

»
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TABLE §-2. AX-10 AM STEREQO EXCITER ASSEMBLY - 907-0010-004/-304

REF, DES, DESCRIPTION PART NO. QTY.
Cl THRU C12 Capacitor, Ceramic Fead-Thru, 1000 pF +20%, 500V 008-1033 12
FL1 Fused Power Connector/Voltage Selector/EMI Filter, 120/240V 360-6504 1
L1 THRU L8 Ferrite Choke, 180 MHz, 2.5 Turns, Single Section 3640002 8
J54 Receptacle, BNC (SAMPLE XMTR) 417-06016 1
J55 Receptacle, BNC, Insulated (10 MHz REF) 4170048 1
J56 Receptacle, BNC, (RF OUT) 417-0016 1
J57,J568 Receptacle, Female, 3-Pin, XLR Type (LEFT IN, RIGHT OUT) 8294214 2
J59 Receptacle, Male, 3-Pin, XLR Type (ENVELOPE OUT) 829-4213 1
J60 Jack, 8 Circuit, 1/4 inch Phone, Insulated (AUX PILOT IN) 417-0811 1
J62 Receptacle, BNC (TTL OUT) 4170016 1
R1 Resistor, 47 Ohm 3%, 5W, WW 1304722 1
R2 Resistor, 1 Ohm +1%, 7.5W, WW 130-1001 1
R3 Resistor, 47 Ohm +3%, 5W, WW 1304722 1
R4 Resistor, 8 Ohm 5%, 5W, WW 130-3013 1
R5 THRU R7 Resistor, 604 Ohm 1%, 1/14W 100-6031 3
T Power Transformer, 115/230V, 50/60 Hz, 3760038 1

Dual 115V Primary: One winding tapped at 95V
Dual Secondary: 36.74V CT @ 1.2A

3.4V @ 0.7A
RUN—— Frequency Synthesizer Circuit Board Aszembly 9170070 1
B LED Circuit Board Assembly 917-0045 1
—_— Day/Night Equalization Circuit Board Assembly 917-0052 1
— Remote Interface Circuit Board Assembly 917-0073 1
et Audio Control Circuit Board Assembly : 917-0054 1
— Modulator Circuit Board Aszembly 917-0055 1
s Wiring Harness Assembly 947-0151 1
R Accessory Parts Kit ‘ 957-0001 1
— Window for MONITOR DISPLAY 467-1001-1 1
 — Receptacle, Top Cover Retainer 420-0022 10
— Stud, Top Cover Retainer, 0.48 inches long 420-0019 9
B Stud, Top Cover Retainer, 0.42 inches long 4200027 1
{in RFI Partition Panel)
e Stud Retainer, Top Cover Retainer 420-0021 10
— Rack Retainer Latch (Front Panel) 420-0023 2
e Clip, Fuse (for spare line fuse) 415-1001 2
— Clip, Fuse (for adjustment tool) 415-.1010 2
e Adjustment Tool, extended and recessed flat biade 407-0186 1
—— Chasgsis Slide Rails, Pair 469-0413-002 1
Table 6-3. FREQUENCY SYNTHESIZER CIRCUIT BOARD ASSEMBLY -917-0070
(Sheet1 of 3)

REF, DES, DESCRIPTION PART NO. QTyY.
Cl Capacitor, Electrolytic, 100 uF, 25V 0231085 1
C2,C3 Capacitor, Electrolytic, 22 uF, 50V 024-2274 2
C4 THRU C12 Capacitor, Monolythie, 0.1 uF, 50V 003--1054 9
C13 Capacitor, Elecirolytic, 100 uF, 25V 023-1085 1
Ci4 Capacitor, Monolythie, 0.1 uF, 50V 003-1054 1
C15,C16 Capacitor, Electrolytic, 10 uF, 35V 0231076 2
C17,C18 Capacitor, Mica, 680 pF, 300V 040-6824 2
€19,020 Capacitor, Mylar, 0.1 uF, 100V 030-1053 9
C21 Capacitor, Mylar Film, 0.047 uF, 100V 030-4743 1

»
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Table 6-3. FREQUENCY SYNTHESIZER CIRCUIT BOARD ASSEMBLY -917-0070

U2 THRU U4 Integrated Circuit, SN74LSSON, N e%ﬁve edge—triggered,

Divide—by—10 Counter, 14-Pin D

6-3

B3

(Sheet 2 of 3)

REF. DES, DESCRIPTION PART NO. QTY.
c22 Capacitor, Mylar Film, 0.022 uF, 100V 0312243 1
C23,C24 Capacitor, Electrolytic, 10 uF, 35V 023-1078 2
C25 Capacitor, Monolythic, 0.1 uF, 50V 003-1054 1
C26 Capacitor, Mica, 560 pF +5%, 500V 040-5623 1
Cc27 Capacitor, Mica, 680 pF +5%, 300V 040-6824 1
g§§ THRU Capacitor, Monolythic, 0.1 uF, +20%, 50V 003--1054 1
D1.Db2 Diode, 1N4148, Silicon, 75V @ 0.3 Ampsres 203-4148 2
D81 ngl'i‘tl E;l{lzlitting Diode, HP-1200, Red, 1.6V @ 20 mA Maximum, 3237344 1
Jg Receptacle, Header, 2-Pin In-line 4174004 1
J44 Receptacle, Header, 8-Pin In-line 4170080001 1
L1 RF Choke, 1.5 uH 410%, 580 mA Maximum, 360-0032 1

DC Resistance = 0.30 Ohms
Pg Jumper, Programmable, 2-Pin 340-0004 1
Q1 Transistor, 2N3906, PNP, Silicon, TO-92 Case 210-3906 1
Q2 Transistor, MPS-A14, Silicon, NPN, Darlington, TO-92 Case 2110014 1
Q3 Transistor, 2N3904, NPN, Silicon, TO-92 Casze 211-3904 1
Q4 Transistor, FET, J310, RF, N-Channel, TO-92 Case 212-0310 1
Rl Resistor, 10 k Ohm 5%, 1/4W 1001053 1
R2 Resistor, 2.7 k Ohm +5%, 1/4W 100-2743 1
R3 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R4 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R5 Resistor, 27 k Ohm #5%, 1/4W 100-2753 1
Ré Resistor, 1 k Ohm 5%, 1/4W 1001048 1
R7,R8 Resistor, 14.3 k Ohm 1%, 1/4W 103-1435 2
RO,R10 Resistor, 40.2 k Ohm +1%, L/4W 103-4025 p)
R11 Potentiometer, 10 k Ohm +10%, 1/2W 1771055 1
R12,R13 Resistor, 2 k Ohm 15%, 1/4W 100-2043 2
R14 Resistor, 10 k £5%, 1/4W 100-1053 1
R15,R16 Resistor, 10 Ohm 5%, 1/4W 1001023 2
R17 Resistor, 820 Ohm 5%, 1/4W 100-8233 1
R18 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R19 Resistor, 2.7 k Ohm $5%, 1/4W 100-2743 1
R20 Resistor, 4.7 k Ohm 5%, 114W 100-4743 1
R21 Resistor, 27k Ohm 5%, 1/14W 100-2753 1
R22 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R23 Resistor, 1.5 k Ohm 5%, 14W 1001543 1
R24 Resistor, 20 k Ohm £5%, 1/4W 100-2053 1
R25 Resistor, 39 Ohm £65%, 1/4W 100-3923 1
R26 Registor, 100 Ohm +5%, 1/4W 100-1033 1
R27 Resistor, 470 Ohm +5%, 1/4W 11004788 1
R28 Resistor, 470 k Ohm +5%, 1/4W 100-4763 1
R2g Resistor, 1 k Ohm £5%, 1/4W 100-1043 i
R30 Resistor, 2 k Ohm 5%, 1/4W 100-2223 1
S1THRUS3 Header, Programmable, 8&Pin DIP 340-0006 3
{841 Integrated Circuit, SN74LS132N, Quad 2-Input NAND Schmitt 228-2132 1
Trigger, 14-Pin DIP

2280290 3

»
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Table 6-3. FREQUENCY SYNTHESIZER CIRCUIT BOARD ASSEMBLY -917-0070

(8heet 3 of 3)
REF, DES. DESCRIPTION ' PART NO. QTY,
Us Integrated Cireuit, MC145182P, 4-Bit Data~Bus-Input PLIL, 220-5152 1
Frequency Synthesizer, Dual Modulus, 14-Pin D
Ue Integrated Circuit, CP-227GY, Dual Operational Amplifier, 2200227 1
14-Pin DIP
w7 Integrated Circuit, LM358N, Dual Operational Amplifier, 221-0858 1
8-Pin DIP .
Us Integrated Circuit, CD4066BE, CMOS, Quad Bilateral Switch, 225-0004 1
14-Pin DIP
%% THRU Bocket, 8-Pin DIP 417-0804 3
%‘1 THRU  Socket, 14-Pin DIP 417-1404 4
XUs Socket, 28-Pin DIP : 4172804 1
XUe Socket, 14-Pin DIP 417-1404 1
Xu7 Socket, 8-Pin DIP 417-0804 1
XUs Socket, 14-Pin DIP ' 417-1404 1
e Receptacle, Single Pin 417-0071-001 8
A VCO Module Circuit Board Assembly 917-0061 1
T Blank Circuit Board 517-6070 1
TABLE 6-4. 60 Mz VOO CIRCUIT BOARD ASSEMBLY -817-0061
(Sheet 1 of 2)
REF. DES. DESCRIPTION BART NO. QTY.
c1,C2 Capacitor, Mica, 270 pF 5%, 360V 041-2722 2
C3,C4 Capacitor, Monolythie Ceramie, 0.1 uF +20%, 50V 008--1054 2
Cs Capacitor, Mica, 68 pF +£5%, 500V 040-6813 1
Ccé Capacitor, Monolythic Ceramie, 0.1 ul* £20%, 50V 003-1054 1
cr Capacitor, Mics, 68 p¥ 5%, 500V 040-6813 1
C8 THRU C15 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 0031054 8
Di,D2 Dicde, MV209, Voltage Variable Capacitance, 26 pF to 32 pF® 2050109 2
range, 30V dc Maximum Reverse Voltage
D3 THRU D6 Diosilg,vﬂi’gx?gi—zwo, High Voltage, Schottky Barrier Type, 201-2800 4
L1 RF Choke, 0.33 uH, B.E. Manufactured NPN 1
L2,L3 RF Choke, 3.3 uH £10%, 0.85 Ohms dc Resistance, 3603300 2
880 mA Maximum
P1 THRU P8 Plug, Male, Single Pin 417-0119 8
Q1,Q2 Field Effect Transistor, J3100, R¥F, N-Channel, TO-92 Case 212-0310 2
Q3 Transistor, 2N5109, RF, NPN, TO-92 Case 211-5109 1
R1 Resistor, 1 k Ohm 5%, 1/4W 1001043 1
R2 Resistor, 100 k Ohm +5%, 1/4W 100--1063 1
R3 Resistor, 1 k Ohm +5%, 1/4W 1001043 1
R4 Resistor, 240 Ohm 5%, 1/4W 100-2433 1
R5 Resistor, 100 k Ohm +5%, 1/4W ‘ 100-1063 1
R6 Resistor, 100 Ohm 5%, 1/4W 1001033 1
R7 Resistor, 470 Chm 5%, 1/4W 1604733 1
R8 Resistor, 12 k Ohm 5%, 1/4W 100-1253 1
RS Resistor, 7.5 k Ohm +5%, 1/4W 1007543 1
Ri0 Resistor, 56 Ohm +5%, 1/4W 100-5623 i




TABLE 6-4. 60 MHz VCO CIRCUIT BOARD ASSEMBLY -917-0061

 (Bheet 2 of 2)
REF. DES. DESCRIPTION PART NO. QTY,
Ri1 Resistor, 200 Ohm 5%, 1/4W 100-2033 1
R12 Resistor, 100 Ohm 5%, 1/M4W 100-1033 1
R13 Resistor, 39 k Ohm £5%, V4W 100-3953 1
R14 Resistor, 560 Ohm 5%, 1/4W 100-5633 1
Ri15,R16 Registor, 10 Ohm 5%, L/4W 100-1023 2
U1 Integrated Circuit, 11C90, ECL Divide-by-Ten Counter, 228-1190 1
16-Pin DIP
2 Integrated Circuit, SP8660C, ECL Divide-by-Ten Counter, 220-8660 1
8-Pin DIP
— Blank Circuit Board 517-0061 1
TABLE 6-5. LED CIRCUIT BOARD ASSEMBIY -917-0045 .
REF, DES, DESCRIPTION PART NO. QTY,
DS1 THRU  MONO L, MONQ R, and MONOC L+R Indicators, LED, Red, 323-9217 3
D53 5219212, 1,7V @ 50 mA Maximum
DS4 STEREOQ Indicator, LED, Green, 521-9175, 2.3V @ 40 mA Maximum 323-9224 1
DS5 DAY and NIGHT Indlcators, LED, Yellow, 5219178, 2. SV 323-9225 1
@ 40 mA Maximum
— Blank Circuit Board 5170045 1

TABLE 68-6. DAY/NIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052

(Sheetl of 9)
REF. DES. DESCRIPTION PART NO. QTY.
C1,Cc2 Capacitor, Ceramic, 0.001 uF £10%, 200V 030-1033 2
C3 Capacitor, Mica, 5000 pF 5%, 500V 040-5033 1
C4,C5 Capacitor, Ceramic, 0.001 uF +10%, 200V 030-1033 2
Cé Capacitor, Mica, 5000 pF 5%, 500V 040-5033 1
C1,C8 Capacitor, Mylar, 0.01 uF +10%, 100V 0311043 2
C9 THRU C12 Capacitor, Mica, 1000 pF £1%, 100V 041-1031 4
gég THRU  Capacitor, Electrolytic, 10 uF, 35V 023-1076 8
Cc21 Capacitor, Mylar, 0.01 uF +10%, 100V 031-1043 1
c22 Capacitor, Mica, 5000 pF +5%, 560V 040-5033 1
C23 Capacitor, Mylar, 0.22 uF +10%, 100V 030-2253 1
C24 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
C25 Capacitor, Mica, 5000 pF £5%, 500V 040-5033 1
. C26 Capacitor, Mylar, 0.22 uF +10%, 100V 0302253 1
c27 Capacitor, Mica, 1000 pF +1%, 100V 0411031 1
C28,C29 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C30 Capacitor, Mylar, 0.01 uF, 100V 031-1043 1
C31 Capacitor, Mica, 1000 pF £1%, 100V 041-1031 1
32,033 Capacitor, Electrolytic, 10 uF, 35V 023--1076 2
E'anmmmsr
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TABLE 6-6. DAY/NIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052

(Sheet 2 of 9)

REF. DES. DESCRIPTION PART NO. QTY,
C34 Capacitor, Mica, 1000 pF £1%, 100V 041-1031 1
(35,036 Capacitor, Electrolytic, 10 uF, 35V 0231076 2
C37 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
C38 Capacitor, Mica, 1000 pF 1%, 100V 041-1031 1
823 THRU Capacitor, Electrolytic, 10 uF, 35V 023-1076 4
gig THRU Capacitor, Mica, 1000 pF +1%, 100V 0411031 4
C47 Capacitor, Electrelytic, 10 uF, 35V 023-1076 i
C48 Capacitor, Mylar, 0.01 uF +10%, 160V 031-1043 1
C49 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
Cb50 Capacitor, Mylar, 0.01 uf £10%, 100V 031-1043 1
C51,C52 Capacitor, Mica, 270 pF 15%, 300V 041-2722 2
ggg THRU Capacitor, Electrolytic, 10 uF, 35V 023-1076 10
C63,064 Capacitor, Mica, 1000 pF 1%, 100V 0411031 2
C65,C66 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C67,068 Capacitor, Ceramice, 0.001 uF £10%, 200V 0301033 2
Ce9 Capacitor, Mica, 5000 pF +5%, 500V 040--5033 1
C70,C71 Capacitor, Ceramic, 0.001 uF £10%, 200V 030-1033 1
72 Capacitor, Mica, 5000 pF 5%, 500V 040-5033 1
C73,C74 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 2
ggg THRU Capacitor, Mica, 1000 pF £1%, 100V 0411031 4
ggg THRU Capacitor, Electrolytic, 10 uF, 35V 023-1076 8
C87 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
Css Capacitor, Mica, 5000 pF +5%, 500V 040-5033 1
C89 Capacitor, Mylar, 0.22 uF £10%, 100V 0302253 1
Co0 Capacitor, Mylar, 0.01 vF £10%, 100V 031-1043 1
Co1 Capacitor, Mica, 5000 pF +5%, 500V 040-5033 1
Co2 Capacitor, Mylar, 0.22 uF £10%, 100V 030-2253 1
Ca3 Capacitor, Mica, 1000 pF +1%, 100V 0411031 1
C94,C95 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
€96 Capacitor, Mylar, 0.01 uF +10%, 100V 031-1043 1
C87 Capacitor, Mica, 1000 pF +1%, 100V 041-1031 1
C98,Co0 Capacitor, Electrolytic, 10 uF, 35V 023-1078 2
C100 Capacitor, Mica, 1000 pF 31%, 100V 0411031 1
C101,C102 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C103 Capacitor, Mylar, 0.01 uF £10%, 100V 0311043 1
C104 Capacitor, Mica, 1000 pF £1%, 100V 041-1081 1
8%83 THRU  Capacitor, Electrolytic, 10 uF, 35V 0231076 4
g%gg THRU  Capacitor, Mica, 1000 pF +1%, 100V 041-1031 4
C1il3 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
Cll4 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
Cl15 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C116 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
C117,C118 Capacitor, Mica, 270 pF 5%, 300V 041-2722 2
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TABLE 6-6. DAY/NIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052
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(Sheet 3 of 9)

REF. DES. DESCRIPTION PART NQ. QTY.
giég THRU  Capacitor, Electrolytic, 10 uF, 35V 023-1076 10
C129,C130 Capacitor, Mica, 1000 pF 1%, 100V 041-1031 2
C131 Capacitor, Electrolytic, 100 uF, 25V 0231084 1
C132 Capacitor, Electrolytic, 47 uF, 16V 013-4750 1
€133 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
C134,C135 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 2
€136,C137 Capacitor, Electrolytic, 10 ul®, 35V 023-1078 2
C138,C135 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 2
C140,C141 Capacitor, Mylar, 0.01 uF #10%, 160V 031-1043 2
C142,0143 Capacitor, Electrolytic, 100 uF, 25V 023-1084 2
C144,C145 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
C1486,C147 Capacitor, Mylar, 0.01 uF* £10%, 100V 031-1043 2
81?? THRU  Capacitor, Electrolytie, 10 uF, 35V 023--1076 4
C152,C153 Capacitor, Mylar, 0.022 uF, 200V 0312248 2
8%?3 THRU  Capacitor, Mica, 100 pF £5%, 500V 040-1022 4
D1 THRU D8 Diode, 1N4005, Silicon, 600V @ 1 Ampere 203-4005 8
D9 THRU D11, Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 7
D13 THRU D16
D17 Diode, 1IN4750A, Zener, 27V £10%, 1 Watt 200-0027 1
J1 Receptacle, Male, Right Angle, 20—Pin In-Line 417-0214 1
J2,J8,J517 Receptacle, Male, 3-Pin In-Line 4170003 3
K1 Relay, Circuit Board Mount 270-0047 1

Coil: 12V DC, 330 Ohms +10%

Contact: 4PDT, 2A. @ 30V de or 0.5A @ 125V ac
L1 RF Choke, 10 mH +10%, 6.3 Ohms DC Resistance, 220 mA Maximum 364-0670 1
LDR1 THRU Optical Isolator, VIL5C2, LDR/LED Typo 3237345 8
LDR8 On Resistance: 500 Ohms

Off Resistance: 1 Meg Ohm

Cell Voltage: 200V Maximum

Cell Current: 10 to 40 mA
P2,P3,P17 Jumpey, Programmable 340-0004 3
Ql THRU Q5 Transistor, 2N 3906, PNP, Silicon, TO-92 Case 2108506 5
R1 Resistor, 768 Ohm 1%, 1/4W 103-7683 1
R2 Registor, 4.53 k Ohm +1%, 1/4W 103-4534 1
R3 Resistor, 1 k Ohm t1%, 1/4W 1031041 1
R4 Resistor, 768 Ohm +1%, 1/4W 103-7683 1
R5 Resistor, 4.53 k Ohm +1%, 1/4W 103-4534 1
R6 Resistor, 1 k Chm £1%, 1/4W 103-1041 1
R7 Resistor, 21k Ohm +1%, 1/4W 103-2105 1
RS Resistor, 768 Ohm 1%, 1/4W 103-7683 1
R9 Resistor, 1 k Ohm +1%, 1/4W 103-1041 1
R10 Resistor, 768 Ohm +1%, 1/4W 103-7683 1
Ri1 Registor, 21 k Ohm %1%, 1/4W 103-2105 1
R12 Resistor, 1 k Ohm %1%, 1/4W 108-1041 1
R13 Resistor, 8.66 k Ohm +1%, 1/4W 100-8641 1
R14 Resistor, 1 k Ohm +1%, 1/4W 103-1041 1
R15 Resistor, 8.66 k Chm +1%, 1/4W 100-8641 1
Ris Resistor, 1 k Chm +1%, 1/4W 103-1041 1
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TABLE 6-8. DAY/NIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052

(Sheet 4 of 9)
REF. DES. DESCRIPTION PART NO. QTY.
R17 Resistor, 20 k Ohm 5%, 1/4W 100-2053 1
Ri18 Potentiometer, 50 k Ohm +10%, 3/4W 179-5050 1
R19 Rosistor, 20 k Ohm 5%, 1/4W 1002053 1
R20 Potentiometer, 50 k Ohm +10%, 8/4W 179-5050 1
R21 Resistor, 1 k Ohm 4:5%, 1/4W 100-1043 1
R22 Resistor, 23.7 k Ohm +1%, 1/4W 103-2875 1
R23 Resistor, 4.75 k Ohm +1%, 1/4W 1084741 1
R24 Resistor, 10 k Ohm £1%, 1/4W 1001051 1
R25,R26 Resistor, 10 Ohm +5%, 1/4W 1001023 2
R27 Resistor, 1 k Ohm +5%, 1/4W 1001048 1
R28 Resistor, 23.7 k Ohm 1%, 1/4W 108-2375 1
R29 Resistor, 4.75 k Ohm +1%, 1/4W 1034741 1
R30 Resistor, 10 k Ohm +1%, V4W 100-1051 1
R31 Registor, 768 Ohm 1%, 1/4W 103-7683 1
R32,R33 Resistor, 10 Ohm +5%, L/4W 100-1023 2
R34 Resistor, 768 Ohm +1%, 1/4W 1037683 1
%gg THRU  Resistor, 10 Ohm 5%, V4W 100-1023 4
R30 Resistor, 499 Ohm £1%, 1/4W . 103-4993 1
R40 Resigtor, 10 k Chm %1%, 1/4W 100-1051 1
R41 Potentiometer, 500 k Ohm £10%, 1 1/4W 178-5066 1
R42 Resistor, 409 Ohm +1%, 1/4W 1034993 1
R43 Resistor, 10 k Ohm +1%, 1/4W 1001051 1
R44 Potentiometer, 500 k Ohm 110%, 1 1/4W 1785065 1
R45 Resistor, 20 k Ohm 5%, 1/4W 100--2053 1
R46,R47 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
R48 Resiator, 698 Ohm +1%, 1/4W 103-6983 1
R49 Resistor, 499 Ohm 1%, 1/4W 103-4993 1
R50 Resistor, 10 k Ohm £1%, 1/4W 100--1051 1
R51 Resistor, 6.8 k Ohm +5%, 1/4W 100-6843 1
R52 Resistor, 20 k Ohm £5%, V4W 100-2053 1
R53,R54 Resistor, 10 k Ohm +1%, V4W 100-1051 2
R55 Resistor, 698 Ohm 1%, 1/4W 1036988 1
R56 Resistor, 499 Ohm +1%, 1/14W 1034953 1
R57 Resistor, 10 k Ohm %1%, 1/4W 100-1051 1
R58 Resistor, 6.8 k Ohm £5%, 1/4W 100-6843 1
R59 Resistor, 1 k Ohm +5%, 1/4W 100--1043 1
R60,R61 Resistor, 10 Chm 5%, 1/4W ' 100--1023 2
R62 Resistor, 492 Ohm 1%, 1/4W 1034993 1
R63,R64 Resistor, 10 Ohm +5%, 1/4W 1001023 2
R65 Resistor, 1 k Ohm 5%, 1/4W ' 100--1043 1
R66,R67 Resistor, 10 Ohm 5%, 1/4W 1001023 2
R68 Resistor, 499 Ohm +1%, 1/4W 103-4993 1
%gg THRU  Resistor, 10 Ohm 5%, 1/4W 100-1023 4
R73,R74 Resistor, 2.26 k Chm £1%, 1/4W 103-2264 2
R75 Resistor, 510 k Ohm 15%, 1/4W 100-5163 1
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TABLE 6-8. DAY/NIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052

(Sheet 5 of 9
REF. DES, DESCRIPTION PART NO. QTY.
R76 Potentiometer, 10 k Ohm +10%, 1 1/4W 1791053 1
R77 Resistor, 510 k Ohm 15%, 1/4W 100-5168 1
R78 Potentiometer, 10 k Ohm +10%, 1 1/4W 1791053 1
R79 Resistor, 4.32 k Ohm +1%, 1/4W 103-4324 1
R80 Resistor, 100 Ohm £5%, 1/4W 1001033 1
R81 Resistor, 4.32 k OChm +1%, 1/4W 103-4324 i
R8sz Registor, 100 Ohm 5%, 1/4W 100-1033 1
R83 Resistor, 56 Ohm 35%, 1/2W 110-5623 1
R84 Resistor, 4.75 k Ohm +1%, /4W 1084741 1
R85,R86 Resistor, 10 k Ohm 1%, 1/4W 100-1051 2
R87 Resizstor, 56 Chm 5%, 1/2W 110-5623 1
Res Resistor, 4.756 k Chm +1%, 1/4W 1034741 1
R89,R90 Resistor, 10 k Ohm £1%, 1/14W 1001051 2
R91 Resistor, 470 Chm 5%, 1/4W 1004733 1
R92,RO3 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R94 Resigtor, 10 k Ohm 1%, 1/4W 100-1051 1
Ro5 Resistor, 470 Ohm +5%, 1/4W 1004733 i
R96,RO7 Resistor, 10 Ohm 5%, 1/4W 1001023 2
Ro8 Resistor, 10 k Ohm 1%, 1/4W 1001051 1
R99 Rezistor, 160 Ohm 5%, 1/4W 100-1533 1
R100 Potentiometer, 500 Ohm +£10%, 1 1/4W 178-5001 1
R101 Resistor, 10 k Ohm £1%, 1/4W 100-1051 1
R102,R103  Resistor, 10 Ohm +5%, 1/4W 100-1023 2
Ri04 Resistor, 150 Ohm 5%, 1/4W 100-1533 1
R105 Potentiometer, 500 Ohm +10%, 1 1/4W 178-5001 1
R106 Resistor, 10 k Ohm +1%, 1/4W 1601051 1
R107,R108 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
Ifggg THRU  Resistor, 10 k Ohm 1%, 1/4W 1001051 4
Ri13 Resistor, 768 Ohm +1%, 1/4W 103-7683 1
R114 Resistor, 4.53 k Ohm +1%, 1/14W 103-4534 1
R115 Registor, 1 k Chm +1%, 1/4W 103-1041 1
R118 Resistor, 768 Ohm +1%, 1/4W 1037683 1
R117 Registor, 4.53 k Chm £1%, 1/4W 1034534 1
R118 Resistor, I k Ohm +1%, 1/4W 108-1041 1
R119 Resistor, 21 k Ohm £1%, 1/4W 103-2105 1
R120 Resistor, 768 Ohm +1%, 1/4W 103-7683 i
Ri121 Resistor, 1 k Ohm 1%, 1/4W 103-1041 1
R122 Resistor, 768 Ohm 1%, 1/4W 103-7683 1
R123 Resistor, 21 k Ohm +1%, 1/4W 103-2105 1
Ri24 Resistor, 1 k Ohm +1%, 1/4W 103-1041 1
R125 Resistor, 8.66 k Ohm +1%, 1/4W 1008641 1
R126 Resistor, 1 k Ohm £1%, 1/4W 103-1041 1
R127 Resistor, 8.66 k Ohm +1%, 14W 1008641 1
R128 Resistor, 1 k Ohm +1%, 1/4W 103-1041 1
R129 Resistor, 20 k Ohm £5%, /4W 100-2053 1
R180 Potentiometer, 50 k Ohm +£10%, 3/4W 179-5050 1
m‘BﬁDADCAET
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TABLE 6-8. DAY/NIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052

(Sheet 6 of 9)
REF. DES. DESCRIPTION PART NO. QTY.
R131 Resistor, 20 k Ohm 5%, 1/4W , 100-2053 1
R132 Potentiometer, 50 k Ohm £10%, 3/4W 179-5050 1
R133 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R134 Resistor, 23.7 k Ohm +1%, 1/4W 108-2376 1
R135 Resistor, 4.75 k Ohm +1%, 1/4W 103-4741 1
R136 Resistor, 10 k Ohm +1%, 1/4W 1001051 1
R137,R138 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R139 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R140 Resistor, 23.7 k Ohm %1%, 1/4W 103-2375 1
Ri41 Resistor, 4.75 k Ohm +1%, 1/4W 103-4741 1
R142 Resigtor, 10 k Ohm +1%, 1/4W 100-1051 1
R143 Resistor, 768 Ohm 1%, 1/4W 103-7683 1
R144,R145 Resistor, 10 Ohm +5%, 1/4W 100--1023 2
R146 Resistor, 768 Ohm 1%, 1/4W 108-7683 1
g]itsig THRU  Resistor, 10 Ohm 15%, 1/4W 100--1023 4
R151 Resistor, 469 Ohm +1%, 1/4W 1034893 1
R152 Resistor, 10 k Ohm 1%, V4W 1001051 1
Ri538 Potentiometer, 500 k Ohm +10%, 1 1/4W ' 178-5065 1
R154 Resistor, 499 Ohm 1%, 1/4W 103-4993 1
R155 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R156 Potentiometer, 500 k Ohm +10%, 1 1/4W 178-5065 1
K157 Resistor, 20 k Ohm 5%, V4W . 100-2053 1
R158,R159 Resistor, 10 k Ohm +1%, 1/4W 100--1051 2
R160 Resistor, 698 Ohm 1%, 14W - 103-8983 1
R161 Resistor, 499 Ohm 1%, 1/14W 1034993 1
R162 Resistor, 10 kX Ohm 1%, 1/4W 100-1051 1
R163 Resistor, 6.8 k Ohm 5%, 1/4W 100-6843 1
R164 Resistor, 20 k Ohm £5%, 1/4W 100-2053 1
R165,R166  Resistor, 10 k Ohm £1%, V/4W i 100-1051 2
R167 Resistor, 698 Ohm +1%, 1/4W 103-6983 1
R168 Resigtor, 499 Ohm +1%, 1/4W 103-4993 1
R169 Resistor, 10 k Chm 1%, 1/4W 100-1051 1
R170 Resistor, 6.8 k Ohm 5%, 1/4W 100-6843 1
R171 Resistor, 1 k Ohm 5%, 1/4W 100-1043 i
R172.R173 Resistor, 10 Ohm 5%, 1/4W _ 100-1023 2
Ri74 Resistor, 499 Ohm +1%, V/4W 103-4993 1
R175,R176 Resistor, 10 Ohm 5%, 14W _ 100-1023 2
R177 Registor, 1 k Ohm £5%, 1/4W 100-1043 1
R178R179 Resistor, 10 Ohm 5%, 1/4W - 100-1023 2
R180 Resistor, 499 Ohm 1%, 1/14W 1034993 1
%jigi THRU  Resistor, 10 Ohm 5%, 1/4W 100-1023 4
R185R186 Resistor, 2.26 k Ohm 1%, 1/4W 103-2264 2
R137 Resistor, 510 k Ohm +5%, 1/4W : 100-5163 1
R188 Potentiometer, 10 kX Ohm 210%, 1 1/4W 179-10538 1
R189 ' Resistor, 510 k Ohm 5%, 1/4W 100-5163 1
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TABLE 6-8. DAY/NIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052

(Sheet 7 of 8)
REF. DES. DESCRIPTION PART NO. QTY.
R190 Potentiometer, 10 k Ohm £10%, 1 1/4W 179-1053 1
Ri91 Resistor, 4.32 k¥ Ohm +1%, 1/4W 103-4324 1
R192 Resistor, 100 Ohm 5%, 1/4W 160-1033 1
R193 Resistor, 4.32 k Ohm 1%, 1/4W 1034324 1
R194 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R195 Resistor, 56 Ohm +5%, 1/2W 110-5623 1
R196 Resistor, 4.75 k Ohm 1%, 1/4W 1034741 1
R187,R198 Resistor, 10 k Ohm 1%, 1/4W 1001051 2
R199 Resistor, 56 Ohm +5%, 1/2W 110-5623 1
R200 Resistor, 4.75 k Ohm 1%, 1/4W 108-4741 1
R201,R202 Resistor, 10 k Ohm +1%, 1/4W 100--1051 2
R203 Resistor, 470 Ohm 5%, 1/4W 1004733 1
R204,R205 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R206 Resistor, 10 k Ohm +1%, 1/4W 100--1051 1
R207 Resistor, 470 Ohm 5%, 1/4W 1004733 1
R208,R209 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R210 Resistor, 10 k Ohm £1%, 1/4W 100-10561 1
Rai1 Resistor, 150 Ohm +5%, 1/4W 1001538 1
R212 Potentiometer, 500 Ohm £10%, 1 1/4W 178-5001 1
R213 Resistor, 10 k Ohm +1%, 1/4W 100-1051 1
R214,R215 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R216 Resistor, 150 Ohm +5%, 1/4W 1001533 1
R217 Potentiometer, 500 Ohm £10%, 1 V/4W 178-5001 1
R218 Resistor, 10 k Ohm $1%, 1/4W 100-1051 1
R219,R220 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
%ggi THRU  Resistor, 10 k Ohm +1%, 1/4W 1001951 4
%%%g THRU  Resistor, 3.48 k Ohm £1%, 1/4W 103-3484 4
R229,R230 Resistor, 47 k Ohm +5%, 1/4W 1004753 2
R231 Resistor, 1 k Ohm +5%, 1/4W 1001043 1
R232,R233 Resistor, 100 k Ohm +5%, 1/4W 1001063 2
%%gg THRU  Resistor, 10 k Ohm 5%, 1/4W 1001053 5
R239,R240 Resistor, 470 Ohm 5%, 1/4W 100-4733 2
ggﬁ THRU  Resistor, 10 k Ohm £1%, 1/4W 100-1051 4
%ﬁg THRU  Resistor, 470 k Ohm +5%, 1/4W 1004763 5
R250,R251 Resistor, 10 Ohm +5%, 1/4W 1001023 2
ggg% THRU  Resistor, 470 k Ohm 5%, 1/4W 100-4763 6
R258,R259 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R260 Resistor, 470 k Ohr +5%, 1/4W 100-4763 1
R262 Resistor, 10 k Ohm 5%, 1/4W 100--1053 1
R263,R264 Resistor, 1 Meg Ohm £5%, 1/4W 100-1073 2
R265 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R266,R267 Resistor, 220 Chm +5%, 1/2W 1102233 2
@-BRDADGAST
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TABLE 6-6. DAYNIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052

(Sheet 8 of 9)

REF. DES. DESCRIPTION PART NO, QTY.

R268 Resistor, 10 k Ohm 5%, V4W 1001053 1

R269 Resistor, 910 Ohm 5%, 1/4W 1009133 1

%%gg THRU  Resgistor, 10 k Ohm £1%, 1/4W 100-1051 8

%gg g THRU  Resistor, 10 Ohm 5%, 1/4W 1001023 4

R282 Resistor, 10 k¥ Ohm 5%, V/4W 100-1053 1

R283 Resistor, 2 k Ohm £5%, 1/4W 100-2043 1

51,82 Slide Switch Matrix, Miniature, 10 Ten-pole, Single--throw 340--0053 2
Switches, 0.5A @ 28V de¢ Maximum

S3THRUS6 Mechanically Pre—programmed Rotary Hexidecimal Switch with 340-0052 4
Complement, 1A @ 120 VRMS Maximum :

U102 Integrated Circuit, TLOT2CP, Dual JFET--Input Operational 2210072 2
Amplifier, 8-Pin DIP

Us Integrated Circuit, LM317LZ, Adjustable Positive Voltage 220-0317 1
Regulator, 1.2 to 37V @ 0.1 Ampere, TO-92 Case

U4 THRU U9 Integrated Cireuit, TLO72CP, Dual JFET-Input Operational 22106072 6
Amplifier, 8-Pin DIP

10 Intel%rated Cireuit, LM317LZ, Adjustable Pogitive Voltage 220-0317 1

egulator, 1.2 to 37V @ 0.1 Ampere, TO-92 Case

U1l THRU  Integrated Circuit, TLO72CP, Dual JFET--Input Operational 221-0072 7

U1t Amplifier, 8-Pin DIP _

U18 Integrated Circuit, LM317L.Z, Adjustable Positive Voltage 220-0317 1
Kegulator, 1.2 to 37V @ 0.1 Ampere, TO-92 Case

U19 THRU  Integrated Circuit, TLO72CPE, Dual JFET-Input Operational 221-0072 6

U24 Amplifier, 8-Pin DIP

U2s Integrated Cireunit, LM317L.Z, Adjustable Positive Voltage 220-0317 1
Regulator, 1.2 to 837V @ 0.1 Ampere, TO-92 Case

U26 THRU Integrated Circuit, TLOT2CP, Dual JFET-Input Operational 221-0072 5

Uso Amplifier, §-Pin DIP

V31,0382 Optical Isolator, 4N33, NPN Phototransistor/Infared Light 2290033 2
Emitting Dicde Type, 2500V Isolation, 6—Pin DIP

U33 Integrated Circuit, MC14011BCP, Quad 2-Input NAND, CMOS, 228-4011 1
14--Pin DIP

34 Integrated Cirenit, MC14538B, Dual Retriggerable, Ressttable 228-4538 1

esetiable Monostable Multivibrator, CMOS, 16--Pin DIP

U35 Integrated Cireuit, MC14013BCP, Dual Type D Flip~Flop, CMOS, 228-4013 1
14-Pin DIP

U3 Integrated Cireuit, MC1416P, 7 NPN Darlington Driver Pack, 226-2004 1
16-Pin DIP

U37,0a8 Optical Isolator, 4N33, NPN Phototransistor/Infared Light 2290033 2
Emitting Diode Type, 2500V Isolation, 6—FPin DIP

U34,U40 Integrated Circuit, LF353N, Dual JFET-Input Operational 221-0353 2
Amplifier, 8-Pin DIP

U4l Optical Isolator, 4N33, NPN Phototransistor/Infared Light 229-0033 1
Emitting Diode Type, 2500V lsclation, 6--Pin DIP

U42,043 Integrated Cireuit, TLOT2CP, Dual JFET-Input Operational 2210072 2
Amplifier, 8-Pin DIP :

XUU1,XU2, Socket, 8-Pin DIP 417-0804 26

XU4 THRU

XU, XU11

THRU XU17,

XUJ19 THRU

XU24, XU26

THRU XU30

XU31,X0U32  Socket, 6-Pin DIP 417-0600 2

X33 Socket, 14-Pin DIP 417-1404 1

L]
| BROAD!

DASY
ELECTRONIGS ING

6-12



TABLE 6-8. DAY/NIGHT EQUALIZATION CIRCUIT BOARD ASSEMBLY - 917-0052

(Sheet 9 of 9)
REF. DES. DESCRIPTION PART NO. QTY.
XUs4 Socket, 16-Pin DIP 417-1604 1
XUss Socket, 14-Pin DIP 4171404 1
X136 Socket, 16-Pin DIP 417-1604 1
XU37XU38  Socket, 6-Pin DIP 417-0600 2
XU39,XU40  Socket, 8-Pin DIP 417-0804 2
XU41 Socket, 6-Pin DIP 417-0600 1
XU42,X048  Socket, 8-Pin DIP 417-0804 2
TABLE 6-7. REMOTE INTERFACE CIRCUIT BOARD ASSEMBLY - 817-0073
BEF. DES. DESCRIPTION PART NO. QTY.
C1 THRU C15 Capacitor, Ceramic, Monolythie, 0.1 uF +20%, 50V 003-1054 15
Cls Capacitor, Electrolytic, 10 uF, 50V 0231076 1
c1v Capacitor, Ceramic, Monolythic, 0.1 uF 120%, 50V 003-1054 1
D1.b2 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 2
J42 Receptacle, Mele, Dual In-Line 13-Pin 417-2600 1
J43 Receptacle, 25-Pin 417-2500 1
J61 Connector, Header, 4-Pin In-line 4170200 1
L1 THRU L12 Ferrite Bead 3600001 12
113 Molded Inductor, 47 mH 1+10%, Resistance = 2.41 Ohms, 360-0012 1
0.37A @ 700V Maximum
R1THRUR6G Resistor, 470 OChm +65%, 1/4W 100-47383 6
R7 THRU R12 Resistor, 100 Ohm 5%, 1/4W 1001033 6
R13,R14 Resistor, 1 k Ohm 15%, 1/4W 100-1043 2
Ri5 Resistor, 4.7 k Ohm +5%, 1/4W 100-4743 1
U1 Integrated Cireuit, 74HC804, Hex 2-Input NAND Drivers, 220-0804 1
20~Pin DIP ‘
XU Socket, 20-Pin DIP 417-2004 i
 —— Blank Circuit Board 517-0073 i
TABLE 6-8, AUDIO CONTROL CIRCUIT BOARD ASSEMBLY - 9170054
{(Sheei1 of 8)

REF. DES. DESCRIPTION PART NO. QTY.
C1 THRU C4 Capacitor, Electrolytic, 3.3 uF, 50V, Non-Polarized 024-3364 4
C5 THRU C7 Capacitor, Electrolytic, 10 uF, 35V 023-1076 3
C8,C9 Capacitor, Ceramie, 6 pF 5%, 500V, NPO 001-5004 2
Ci0,C11 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C12,C13 Capacitor, Ceramic, 5 pF £5%, 500V, NPO 001-5004 2
€14,C15 Capacitor, Electrolytic, 10 uF, 35V 0231076 2
C16,C17 Capacitor, Ceramic, 5 pF £5%, 500V, NPO 001-5004 2
8%2 THRU Capacitor, Electrolytic, 10 uF, 35V 0231076 7
C25 Capacitor, Mylar, 0.1 uF +10%, 100V 0301053 1
<26 Capacitor, Mylar, 0.022 uF £10%, 100V 0312243 1
ca1 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
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TABLE 6-8. AUDIQO CONTROL CIRCUIT BOARD ASSEMBLY - 917-0054

(Sheet 2 of 8)

REF. DES, DESCRIPTION PART NO. QTY.

cas Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1

C29 Capucitor, Polyester, 0.0022 uF £10%, 100V 0312033 1

830 THRU Caypacitor, Electrolytic, 10 ul, 35V 023-1076 i1
40

841 THRU  Capacitor, Mylar, 0.1 uF :1.0%, 100V 030-1053 3
43

44,045 Capacitor, Electrolytic, 100 uF, 50V 0201085 2

846 THRU Capacitor, Electrolytic, 10 uF', 35V 023-1076 13
50

Ce0 Capacitor, Electrolytic, 3.3 uF, 50V, Non-Polarized 024-3364 1

Ce2 Capacitor, Mica, 33 pF 5%, 500V 042-3312 1

C63 Capacitor, Elecirolytic, 10 uF, 35V 023-1076 1

C65,C66 Capacitor, Ceramic, § pF +5%, 500V, NPO 001-5004 2

C67,C68 Capacitor, Electrolytic, 10 uF', 35V 023-1016 2

C69 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1

C10 Capacitor, Mylar, 0.022 uF +10%, 100V 031-2243 1

C71 Capacitor, Electrolytic, 10 uF, 35V 0231076 1

c72 Capacitor; Mica, 33 pF 15%, 500V 042-3312 1

C73 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1

C74,C75 Capacitor, Electrolytic, 4.7 uF, 35V, Low-Leakage 02447563 2

Ci76 Capacitor, Mylar, 0.1 uF +10%, 100V 030-1053 1

C77 Capacitor, Electrolytic, 10 uF, 35V 023-1076 H

8’78 THRU Capacitor, Electrolytic, 4.7 uF, 35V, Low--Leakage 0244753 4
81

C82 Capacitor, Electrolytic, 100 uF, 26V 0231084 1

383 THRU  Capacitor, Mylar, 0.1 uF £10%, 100V 030-1053 4
86

87 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1

838 THRU  Capacitor, Mylar, 0.022 uF £10%, 100V 031-2243 4

i

€92 Capacitor, Mylar, 0.1 oF £10% 1006V 0301063 1

893 THRU Capacitor, Mylar, 0.01 uF +10%, 100V 031--1043 4
0

Ca7 Capacitor, Mylar, 0.1 uF 110%, 100V 030-1053 1

C98THRU  Capacitor, Mylar, 0.01 uF 10%, 100V 0311043 4

C101

C102,C103 Capacitor, Electrolytie, 100 uF, 25V 023-1084 2

C104 Capacitor, Electrolytic, 1 uF, 50V 024-1064 1

C105 Capacitor, Mica, 100 pF +5%, 500V 0421022 1

D1 THRU D21 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 21

D22 THRU  Diode, HP5082-2800, High Voltage Schottky Barrier Types, 201-2800 3

D24 70V @ 15 mA

825 THRU  Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 203-4148 3
27

D28 Diode, Zoner, 1N47334, 5.1V +5%, 1W 200-4733 i

D29 THRU  Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2084148 21

D44, D46

THRU D50

DSs1 LED, Red, 6219212, 1.7V @ 50 mA Maximum 323-9217 1

D82 THRYF  MONITOR DISPLAY LEDs, Green, MV54124, 3V @ 20 mA 323-2124 9

D810 Maximum

DS11 THRU MONITOR DISPLAY LEDs, Yellow, MV53124, 3V @ 20 mA 323-3124 3

DSi3s Maximum

DS14,DS15  MONITOR DISPLAY LEDs, Red, MV57124, 3V @ 20 mA Maximum  323-7124 2

.BHDADDAST

ELECTRONICE ING

6-14



TABLE ¢-8. AUDIO CONTROL CIRCUIT BOARD ASSEMBLY -~ 917-0054

(Sheet 3 of 8)

REF. DES. DESCRIPTION PART NO. QTY.
J4 Receptacle, Male, 8-Pin In-Line 417-0080 1
Jb Receptacle, Male, 6-Pin In-Line 417-9006-1 1
Je Receptacle, Male, 20-Pin In-Line 4170200 1
J7 Receptacle, Male, 6-Pin In-Line 417-0006-1 1
J8 Receptacle, Male, 14-Pin In-Line 4170140 1
J9 Receptacle, Male, 6-Pin In-Line 417-0006-1 1
J10 Receptacle, Male, 13-Pin Dual In-Line 417-2600 1
J11 Receptacle, Male, 8-Pin In-Line 417-0080 1
J12 Receptacle, Male, 6-Pin In-Line 417-0006-1 1
J13 Raceptacle, Male, 8-Pin In-Line 417-0080 1
J44 Receptacle, Male, 3-Pin In—Line 417-0003 1
J45 Receptacle, Male, 6-Pin In-Line 417-0006-1 1
K1 THRU K8 Relay, Printed Circuit Board Mount 2700048 3

Coil; 12 VDC, 250 Ohm de Resistance

Contacte: DPDT, 125V ac @ 0.5A or 30V dc @ 2A Maximum
13 RF Choke, 10 mH +10%, 220 mA Maximum, 6.3 Chmg DC Resistance 3640870 1
LDR1 Optical lsolator, VIL6C2, LDR/LED Type 3237345 1

On Resistance: 500 Ohms

Off Resistance: 1 Meg Ohm

Cell Voltage: 200V Maximum

Cell Current: 10 t0 40 mA
P5AP5B, Jumper Programmable 3400004 10
P7APTB,
POAPSB,
P12,P44,
P45A,P458
Q1 THRU Q4 Transistor, 2N3904, NPN, Silicon, TO-92 Case 211-3904 4
Q5 THRU Q11 Transistor, 2N3908, PNP, Silicon, TO-82 Case 210-3906 7
Q12 Field Effoct Transistor, J271, P-Channel Junction, TO-92 Cage 2100271 1
R1THRU R6 Resistor, 453 k Ohm +1%, 1/4W 100-4561 6
R7 THRU RS Resistor Network, 10-10 k Ohm 0.5% Resistors, 0.7TW Total 226-0392 3

Dissipation, 16-Pin DIP
R12 Resistor, 681 Ohm 1%, 1/4W 103-6813 1
%;,g THRU Resistor, 10 Chm 5%, 1/4W 1001023 12
R27 Resistor, 31.6 k Ohm £1%, 1/4W 100-3151 1
R28 Resistor, 57.6 k Ohm +1%, 1/4W 103-5765 1
%29 THRU  Resistor, 4.9% k Ohm +1%, 1/4W 100-5041 4

32
R33 Resistor, 31.6 k Ohm +1%, 1/14W 100--3151 1
R24 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R35,R36 Resistor, 10 k Ohm £1%, 1/4W 100-1051 2
R37 Resistor, 86.6 k Ohm +1%, 1/4W 1038665 1
R38 Resistor, 100 k Ohm *1%, 1/4W 108-1062 1
R39 Resistor, 86.6 k Ohm £1%, 1/4W 105-8665 1
R40 Resistor, 10 Ohm 5%, 1/4W 1001023 1
%1 THRU  Resistor, 10 k Ohm 5%, 1/4W 100-1053 7
7
R43 Resigtor, 10 Ohm +5%, 1/14W 100-1023 i
R490 Registor, 10 k Ohm 5%, 1/4W 100-1053 1
150 Resistor, 10 Ohm 5%, 1/4W 1001023 1
R51 Registor, 10 k Ohm 5%, 1/4W 1001053 1
R52 Resistor, 10 Ohm £5%, 1/4W 100-1023 1
@‘EHQADGAST
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TABLE 6-8. AUDIO CONTROL CIRCUIT BOARD ASSEMBLY - 917-0054

Dissipation, 16-Pin DIP

= BROADCAST
§ ELECTRONICS ING 6-16

(Sheet 4 of 8)
REF.DES. DESCRIPTION PART NO. QTY.
ggg THRU  Resistor, 10 k Ohm 5%, V4W 1001053 4
R57,R58 Resistor, 100 k Ohm £5%, 1/4W 100--1063 2
R509 Resistor, 10 Ohm +5%, 1/4W 1001023 1
R60 Resistor, 10 k Ohm 5%, 1/4W 100--1053 1
R61 Resistor, 33 Ohm 5%, V/4W 100-8323 1
R62 Resistor, 10 k Ohm 5%, 1/4W 1001053 1
R63 Resistor, 38 Ohm 5%, 1/4W 100-3323 1
R64,R65 Resistor, 10 Ohm +5%, 1/4W 1001023 2
R66 Resistor, 100 k Ohm 5%, 1/4W 100-1083 1
R&7 Potentiometer, 100 k Ohm +10%, 1/2W 177-1064 1
R68 Resistor, 10 k Ohm 5%, 1/4W 100--1053 1
RB9,R70 Resistor, 1.2 k Ohm 5%, 1/4W 100-1243 2
R71 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R72,R73 Resistor, 10 Ohm 5%, 1/4W 1001023 2
R4 Resistor, 1.2 k Ohm 5%, 14W 1001243 1
R75 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
ggg THRU Resistor, 489 Ohm +1%, 1/4W 1034993 4
R8O Potentiometer, 50 Ohm £10%, 1/2W 177-5020 1
R81 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
RS2 Resistor, 15 k Ohm +5%, 1/4W 1001553 1
R&3,R84 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R85 Resistor, 15 k Ohm £5%, 1/4W 100-1553 1
- R86 Resistor, 750 Ohm £5%, 1/4W 100-7533 1
R87 Resistor, 976 Ohm £1%, 1/4W 103-8763 1
RS Resistor, 1 k Ohm +£1%, 1/4W 108-1041 1
R&9 Resistor, 82 Ohm 5%, 1/4W 100-8223 1
RO0O Potentiometer, 1 k Ohm +10%, 1/2W 175-1034 1
R91,R02 Resistor Network, 10-10 k Ohm £0.5% Resistors, 0.7W Total 226-0392 2
Dissipation, 16-Pin DIP
R93 Resistor, 3.3 k Ohm +:5%, 1/4W 100-3343 1
%gé THRU Resistor, 10 Ohm 5%, 1/4W 100-1023 3
R97 Resistor Networlk, 1010 k Ohm 1:0.5% Resistors, 0.7TW Total 226-0392 1
Dissipation, 16-Pin DIP
Ro8 Resistor, 4.3 k Ohm £5%, 1/4W 1004343 1
R99 Resistor, 8.3 k Ohm 5%, 1/4W 100-3343 1
R100 Resistor, 3 k Ohm £5%, 1/4W 100-3043 1
R101 Resistor, 68 k Ohm +5%, 1V4W 1006853 1
R102,R103 Resistor, 560 Ohm +5%, 1/4W 100-5638 2
%Jigg THRU  Resistor, 10 Ohm 5%, 1/4W 1001023 3
R107,R108 Potentiometer, 10 k Ghm 310%, 1 1/4W 179-1053 2
R109 Resistor, 1 k Ohm £58%, 1/4W 100-1043 1
R110 Resistor, 15 k Ohm 5%, 1/4W 10015563 1
R111 Resiator Network, 10-10 k Ohm £0.5% Resistors, 0.7W Total 226-0392 1



TABLE 6-8. AUDIO CONTROL CIRCUIT BOARD ASSEMBLY - 917-0054

(Sheet 5 of 8)
REF. DES. DESCRIPTION PART NO. QTY.
R1i12 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R113 Resistor, 47 k Ohm 5%, 1/4W 1004763 i
R114 Potentiometer, 1 k Ohm +10%, 1/2W 176-10384 1
R115R118 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R117 Resistor, 3.9 k Ohm £5%, 1/4W 100--3943 1
R118 Resistor, 470 k Ohm 5%, 1/4W 1004763 1
R11g Resistor, 10 Ohm +5%, 1/4W 100-1023 1
R120,R121 Resistor, 150 Ohm 5%, 1/4W 100-1533 2
R122 " Resistor, 10 Ohm £5%, 1/4W 1001023 1
R123 Resistor, 1k Ohm £5%, 1/4W 100-1043 1
Ri24 Resistor, 820 Chm +5%, 1/4W 100-8233 1
R125 Resistor, 10 Ohm +5%, 1/4W 100-1023 1
R126 Resistor, 820 Ohm £5%, 1/4W 100-8233 1
R127,R128 Resistor, 1.07 k Ohm £1%, 1/4W 103-1074 2
R129 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R130 Potentiomster, 10 k Ohm £10%, 1 1/4W 179-1053 1
R131,R132 Resistor, 28 k Ohm 1%, 1/4W 103-2805 2
R133 Resistor, 14 k Ohm £1%, 1/4W 103-1405 1
R134 Resistor, 1.47 k Ohm 1%, 1/4W 103--1474 1
R135 Resistor, 14 k Ohm 1%, 1/4W 1031405 1
R136 Resistor, 82 k Ohm +5%, 1/4W 100-8253 1
R137 Resistor, 10 Ohm +5%, 1/4W 100-1023 1
R138 Resistor, 14 kX Ohm 1%, 1/4W 103-1405 1
R132 Potentiometer, 2 k Ohm £10%, 1 1/4W 1792043 1
R140 Resistor, 470 k Ohm 5%, 1/4W 1004763 1
Ri41 Resistor, 820 Ohm +5%, 1/4W 1008233 1
R142 Potentiometer, 500 Ohm +10%, 1/2W 177-5032 1
R143 Resistor, 10 k Ohm £5%, 1/4W 1001053 1
Rl44 Resistor, 10 Ohm 15%, 1/4W 100--1023 1
Ri45 Resistor, 9.1 k Ohm +5%, 1/4W 1009143 1
R146 Resistor, 3.3 k Chm 5%, 1/4W 100-3343 1
R147 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R148 Resistor Network, 10-10 k Ohm $:0.5% Resistors, 0.7W Total 226-0392 1
Dissipation, 16-Pin DIP
Iéigg THRU  Resistor, 10 Ohm 5%, 1/4W 100--1023 4
R153 Resistor, 5.1 k Ohm +5%, 1/4W 100-5143 1
R154 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R155 Resistor, 10 Meg Ohm 5%, 1/4W 100-1083 1
R156 Resistor, 1 Meg Ohm £5%, 1/4W 100-1073 1
R157 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R158,R159 Resistor, 10 Ohm 5%, 1/4AW 100-1023 2
R180 Resistor, 620 Ohm 5%, 1/4W 100-6233 1
R161 Potentiometer, 2 k Ohm +10%, 1/2W 177-2044 1
R162 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1
R163 Resistor, 390 Chm 5%, 1/2W 110-3933 1
R164 Resistor, 180 k Ohm 5%, 1/4W 100-1883 1
CEp-
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TABLE 68-8. AUDIO CONTROL CIRCUIT BOARD ASSEMBLY - 517-0054

(Sheet 6 of 8)

REF. DES. DESCRIPTION PART NO, QrY,
R185 Resistor, 1 k Ohm 5%, 1/4W 1001043 1
R166 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R167 Resistor, 8.06 k Ohm 1%, V4W 103-8064 1
R168 Resistor, 6.34 k Ohm 1%, 1/4W 103-6344 1
R169 Resistor, 1 k Ohm £:5%, 1/4W : 100-1043 1
R170 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R171,R172 Resistor, 10 k Ohm +5%, 1/4W 100-10563 2
%igg THRU  Resgistor, 62 Ohm +5%, /4W 100-6223 8
R181 Resistor, 10 k Ohm +5%, V/4W | 100-1053 1
%igg THRU  Resistor, 62 Ohm 5%, 1/4W 100-6223 5
R187 Resistor, 10 k Ohm £5%, 1/4W 100--1058 1
R188 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R189 Resigtor, 4.42 k Ohm +1%, /4W 103-4441 1
R190 Resistor, 330 Ohm :5%, 1/4W 100-3333 1
R191 Resistor, 10 Ohm 15%, 1/4W 1001023 1
R192 Resistor, 1.82 k Chm %1%, 1/4W 100-1841 1
R193 Resistor, 301 Ohm +1%, 1/4W 100-3031 1
R194 Resistor, 1.82 k Ohm 1%, 1/M4W 100-1841 1
R195 Resistor, 1 k Chm 5%, 1/4W 100-1043 1
%%gg THRU  Resistor, 10 k Ohm 5%, 1/4W 1001053 12
R208 Potentiometer, 2 k Ohm £10%, 1 1/4W 179-2043 i
%ggg THRU  Resistor, 10 k Ohm 5%, 1/4W 100-1053 4
ﬁgig THRU  Resistor, 470 Ohm 5%, 1/4W 100-4733 4
R217,R218 Resistor, 10 k Ohm £5%, 1/4W 100-1053 2
R219 Potentiometer, 100 Ohm £10%, 1 1/4W 178-1032 1
%%gg THRU  Resistor, 220 Ohm 5%, 1/2W 110-2233 4
R224 Resistor, 9.1 k Ohm 5%, 1/4W 100-9143 1
R225 Resistor, 1 k Ohm +5%, 1/4W 1001043 1
R226 Resistor, 47 k Chm 5%, 1/4W 1004753 1
R227 Potentiometer, 1 k Ohm £10%, 1/2W 175-1034 1
R228 Resistor, 470 k Ohm 5%, 1/4W 100-4763 1
R229% Resistor, 10 Ohm 15%, 1/4W 100-1023 1
R230 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
R231 Resistor, 10 Ohm £5%, 1/4W 100-1023 1
R232 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R233 Resistor, 1.3 k Ohm +5%, 1/4W 100-1343 1
R234 Resistor, 100 k Ohm +5%, 1/4W 100-1063 1
R235 Resigtor, 1 k Chm 5%, 1/4W 100-1043 1
R238 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
57 7 Section DPDT Push Switch Assembly with Black Switch Caps, 843-0049 1

Positions 2 thru & Interlocked,
Resistive Load: 1A @ 28V dc or 0.45A @ 115V ac (Mode Switches)

id
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TABLE 6-8. AUDIO CONTROL CIRCUIT BOARD ASSEMBLY - 917-0054

(Sheet 7 of 8)
REF, DES, DESCRIPTION PART NO, QTY.
S8 6 Section Push Switch Assembly, 2PDT per Station, 340-0055 1
Poszitions 3 thru 6 Interiocked,
Positions 1 and 2 — Black Button,
Positions 3 thru 6 — Cream Button,
1A @ 28V de or 0.45A @ 115V ac Maximum Resistive Load
(MONITOR DISPLAY and MONITOR SELECT Switches)
U1 THRU U1l Integrated Cireuit, TLO72CP, Dual JFET.-Input Operational 221-0072 11
Amplifier, 8-Pin DIP
Uiz Integrated Circuit, MC14011BCP, Quad 2~-Input, NAND, CMOS, 228-4011 i
14-Pin DIP
U113 Integrated Cireuit, NE5S532AP, Dual Low Noise Operational 221-5532-001 1
Amplifier, 8-Pin DIP
Uli4 Integrated Circuit, TLOT2CP, Dual JFET-Input Operational 2210072 1
Amplifier, 8-Pin DIP
Uis Integrated Circuit, NE5S532AP, Dual Low Noise Operstional 221-5532-001 1
Amplifier, 8-Pin DIP
U166 THRU  Integrated Circuit, TLO72CP, Dual JFET-Input Operational 2210072 3
Uis Amplifier, 8-Pin DIP
Ui9 Integrated Circuit, NE5532AP, Dual Low Noise Operational 221-5532-001 1
Amplifier, 8-Pin DIP
20 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 2210072 k3
Amplifier, 8-Pin DIP
Uz21 Integrated Circuit, TLO74CN, Quad JFET-Input Operational 2210074 1
Amplifier, 14-Pin DIP
U22 Integrated Circuit, TLO72CP, Dual JFET-Input Operational 2210072 1
Amplifier, 8-Pin DIP
U23 Integrated Circuit, NE555V, Timer, 8-Pin DIP 2290555 1
U24,U025 Intel'gga;?d 1(:,;:1):IP<:1;1it, LM3914N, Dot/Bar Display Driver, 229-3914 2
-Bin
U26 THRU  Optical Isolator, 4N33, NPN Phototransistor/Infared Light 220-0033 4
U29 Emitting Diode Type, 2500V Isclation, 6-Pin DIP
Uso Integrated Circuit, CD4012BCN, Dual 4-Input, NAND, 14-Pin DIP  228-4012 1
Us1 " Integrated Circuit, MC14011BCP, Quad 2-Input, NAND, CMOS, 2284011 1
14-Pin DIP
U3z Integrated Cireuit, CD4012BCN, Dual 4-Input, NAND, 14-Pin DIP 2284012 1
uas Intelgl‘f;?d giIII'fuit, MC14011BCP, Quad 2-Input, NAND, CMOS, 228-4011 1
n
U34 Integrated Circuit, CD4018AE, Quad AND/OR Select Gate, 2284019 1
16-Pin DIP
85 Integrated Cireuit, MC1416P, 7 NPN Darlington Driver Pack, 226-2004 1
16-Pin DIP
U368 THRU  Integrated Circuit, N33, NPN Phototransistor/Infared Light 229-0033 4
U39 mitting Diode Type, 2500V Isolation, 6-Pin DIP
U40 Integrated Cireuit, NES532AF, Dual Low Noise Operational 221-5532-001 1
Amplifier, 8-Pin DIF
XR7 THRU  Socket, 16-Pin DIP 4171604 8
XR9, XR91,
XRo2, XR97,
XR111,XR148
g%}tI‘HRU Socket, 8-Pin DIP 417-0804 11
X112 Socket, 14-Pin DIP 417-1404 1
%g%g THRU Socket, 8-Pin DIP 417-0804 8
X021 Socket, 14-Pin DIP 417-1404 1
XU22XU23  Socket, 8-Pin DIP 417-0804 2
XU24, X025  Socket, 18-Pin DIP 4171804 2
XU26 THRU Sockst, 6-Pin DIP 4170600 4
X129
@’BHUADGAST
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TABLE 6-8. AUDIO CONTROL CIRCUIT BOARD ASSEMBLY - 917-0054

(Sheet 8 of 8)
REF. DES. DESCRIPTION PART NO. QTY.
%gg THRU Socket, 14-Pin DIP 4171404 4
XU84,X035  Socket, 16-Pin DIP 417-1604 2
%gg THRU  Socket, 6-Pin DIP 4170600 4
X040 Socket, 8-Pin DIP 417-0804 1
SO— Blank Circuit Board 5170054 1
TABLE 8-3. MODULATOR CIRCUIT BOARD ASSEMBLY - 917-0055
{(Sheet 1 of 8)
REF. DES. DESCRIPTION PART NO. QTY.
C1 Capacitor, Electrolytic, 10 uF, 25V, Non-Polarized 023-1075 1
c2 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
C3 Capacitor, Monolythic Ceramie, 0.1 ul +20%, 50V 0031054 1
C4 Capacitor, Polyester, 0.47 uF £10%, 100V 0384753 1
C5 Capacitor, Electrolytic, 4.7 uF, 35V, Low-Leakage 0244753 1
Cé Capacitor, Mica, 1000 pF £1%, 100V 041-1081 1
C7 Capacitor, Electrolytic, 4.7 uF, 35V, Low-Leakage 0244758 1
C8 Capacitor, Mylar, 0.047 uF £10%, 100V 0304743 1
C9 THRU C14 Capacitor, Electrolytic, 10 uF, 35V 02310786 6
C15 Capacitor, Polyester, 0.47 ul £10%, 100V 0384753 i
C16 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
Ci7,C18 Capacitor, Electrolytic, 100 uF, 50V 0201085 2
8:%9 THRU Capacitor, Mylar, .01 uF +10%, 100V 031-1043 8
1
Cc22 Capacitor, Monolythic Ceramie, 0.0015 uF :£5%, 100V 003-15623 1
8%2 THRU Capacitor, Monolythic Ceramie, 0.1 oF £20%, 50V 0031054 4
27,028 Capacitor, Electrolytic, 10 uf, 35V 023-1076 2
C29 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
€32 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V - 003-1054 1
C33 Capacitor, Mica, 150 pF +5%, 500V 040-1522 1
C34 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 1
C35,C36 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C37,C38 Capacitor, Monolythic Ceramic, 0.1 u¥ +20%, 50V 003-1054 . 2
C39 Capacitor, Mica, 820 pF +5%, 300V 0428222 1
C40,C41 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 0031054 2
C42 Capacitor, Mica, 1800 pF 5%, 500V 040-1833 1
C43,C44 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C45 Capacitor, Mica, 180 pF £5%, 500V 042-1822 1
g4g THRU Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003-1054 3
4
C49,C50 Capacitor, Miea, 5000 pF 1%, 500V 042-5031 2
C51 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
C52 Capacitor, Mica, 1000 pF +1%, 100V 041--1031 1
C53 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
C54 Capacitor, Mica, 1000 pF £1%, 100V 041-1031 1
BrZARENT o 6-20 ‘



TABLE 6-9. MODULATOR CIRCUIT BOARD ASSEMBLY -917-0055

(Sheet 2 of 8)
REF. DES, DESCRIPTION PART NO. QTY.
C55 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C58 Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-1054 1
8gg THRU Capacitor, Electrolytic, 10 uF, 35V 0231076 4
61,062 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 2
C63 Capacitor, Electrolytic, 4.7 uF, 35V, Low-Leakage 024-4753 1
Co4 Capacitor, Electrolytic, 47 uF, 16V 0134750 1
C85 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 0031054 1
C66 Capacitor, Electrolytic, 10 uF, 85V 023-1076 1
C67,068 Capacitor, Mica, 150 pF £5%, 500V 040-1522 2
C89 Capacitor, Monolythic Ceramie, 0.1 ulf £20%, 50V ' 003-1054 1
C70,C71 Capaciior, Electrolytic, 10 uF, 35V 0231076 2
ci2 Capacitor, Electrolytic, 47 uF, 16V 0134750 1
C78,C74 Capacitor, Electrolytic, 10 uF, 35V 023--1076 2
C15,C76 Capacitor, Mylar, 0,01 uF £10%, 100V ‘ 031-1043 2
C77 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1084 1
C79 Capacitor, Mica, 500 pF* +1%, 500V 042-5021 1
€80 Capacitor, Mica, 220 pF +5%, 500V 040-2223 1
C81 Capacitor, Mica, 150 pF 5%, 500V 040-1522 1
C82,C83 Capacitor, Electrolytic, 10 uF, 35V 023-1076 2
C84 Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 1
C85 Capacitor, Mica, 390 pF +5%, 100V 042-3922 1
Cs6 Capacitor, Mica, 820 p¥ +5%, 300V 042-8222 1
ca? Capacitor, Electrolytic, 22 uF, 50V 024-2274 1
Css Capacitor, Mica, 0.1 uf +10%, 100V 030-1053 1
c89 Capacitor, Electrolytic, 22 uF, 50V 0242274 1
C90 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
Co1 Capacitor, Mylar, 0.01 uF £10%, 100V 031-1043 1
Co2 Capacitor, Electrolytic, 10 uF, 36V 023-1076 1
Co3 Capacitor, Mylar, 0.01 uF £10%, 100V 0311043 1
Co4 Capacitor, Mica, 1800 pF 5%, 500V 040-1833 1
Co5 Capacitor, Mica, 150 pF £5%, 500V 042-1822 1
Co6 Capacitor, Electrolytic, 10 uF, 35V . 0231076 1
83; THRU Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V . 0031054 3
€100 Capacitor, Electrolytic, 4700 uF, 35V 014-4795 1
C1o01 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 0031054 1
102 Capacitor, Electrolytic, 4700 uF, 36V 0144795 1
€103,C104 Capacitor, Monolythic Ceramic, 0.1 uF 120%, 56V 0031054 2
€105 Capacitor, Electrolytic, 10 uF, 35V 0231076 1
€106 Capacitor, Electrolytic, 10,000 uF, 6.3V 011-8000 1
C107 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
C1o8 Capacitor, Electrolytie, 100 uF, 25V 0231084 1
C109 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
Ci10 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
Ci11 Capacitor, Electrolytic, 10 uFf, 35V 023-1076 1
Cii2 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
C113 Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
Cll4 Capacitor, Electrolytic, 100 uF, 25V 023-1084 i
C115,C116 Capacitor, Electrolytic, 3.3 uF, 50V, Non-Polarized 024-3364 2
C117 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 0031054 1
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TABLE 6-9. MODULATOR CIRCUIT BOARD ASSEMBILY - 917-00556

(Sheet 3 of 8)
REF. DES. DESCRIPTION PART NO. QTyY.
C118 Capacitor, Blectrolytic, 10 uF, 35V 023-1076 1
Ci1s Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
C120 Capacitor, Electrolytic, 10 u¥, 35V 023-1076 1
C121 Capacitor, Electrolytic, 100 uF, 28V 023-1084 1
c122 Capacitor, Electrolytic, 10 uF, 386V 0231076 1
ci23 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
8%%3 THRU  Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 5
Ci29 Capacitor, Mylar, 0.01 uF £10%, 100V 0311043 1
gigg THRU  Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 6
€136,C137 Capacitor, Mylar, 0.01 uF £10%, 100V 0311043 2
C138 Capacitor, Electrolytic, 10 uf, 35V 023-1076 1
gﬁ% THRU Capacitor, Monolythic Ceramie, 0.1 uF £20%, 50V 003-1054 3
Cl44 Capacitor, Electrolytic, 4.7 uF, 35V, Low--Leakage 0244753 1
giig THRU  Capacitor, Monolythic Ceramie, 0.1 uF +20%, 50V 003-10564 4
D1 THRU D8 Diode, 1IN4148, Silicon, 75V @ 0.3 Amperes 203-4148 8
D9,D10 Diode, HP5082-2800, High Voltage Schottky Barrier Type, 201-2800 2
70V @ 15 mA
D11 Diode, 1N4005, Silicon, 600V @ 1 Ampere 2034005 1
g%% THRU  Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 4
Di8,b17 Diode, 1N478%, Zener, 7.5V 110%, 1W 200-4737 2
Bé? THRU Diode, MR502, Silicon, 200V @ 3 Amperes 2020502 4
ng THRU  Diode, 1N40085, Silicon, 600V @ 1 Ampere 2034005 17
D39,D40 Diode, 1N4761A, Zener, 75V 5%, 1W 2004761 2
D41 Diode, 1N4148, Silicon, 75V @ 0.3 Amperes 2034148 1
J15 Receptacle, Male, 16--Pin In-Line 4170045 1
J16 Receptacle, Male, 3-Pin In-Line 4170080 1
g %g THRU Receptacle, Male, 2-Pin 4174004 6
g gé THRU Receptacle, Female, Single pin 417-0071-001 13
J37.J38 Receptacle, Male, 2-Fin 4174004 2
J3g Receptacle, 12-Pin 417-1276 i
J45.J46 Receptacle, Male, 2-Pin 4174004 2
JBO Receptacle, Male, 6-Pin In-Line 417-0006-1 1
J51 Receptacle, Male, 2-Pin 417-4004 1
J53 Receptacle, Male, 4-Pin In-Line 417-0070 1
J53 Recaptacle, Male, 2-Pin 4174004 1
L1 Shielded Adjustable Coil, 147430 uH, 121 mA Maximum, 3600035 1
16.32 Ohms DC Resistance
L2 Shielded Adjustable Coil, 422-1100 uH, 92 mA Maximum, 360-0038 1
27.84 Ohms DC Resistance
L3 Shielded Adjustable Coil, 147-430 uH, 121 mA Maximum, 360--0035 1
16.82 Chms DC Resistance
14 Shielded Adjustable Coil, 1050~-3740 uH, 76 mA Maximum, 360--0037 1
41.06 Ohms DC Resistance
L5 Coil, Toroid, 10 uH +10%, 22 Turns of No. 26 Enameled Copper 360-0051 1
Wire on B.E. No. 360-0023 Form
- Ferrite Toroid for 15, OD= 0.375 IN, ID= 0.188 IN, 360-0023 —
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TABLE 6-9. MODULATOR CIRCUIT BOARD ASSEMBLY -917-0055

(Sheet 4 of 8)
REF. DES. DESCRIPTION PART NO. QTY.
Lé Coil, Toroid, 22 uH +10%, 34 Turns of No. 30 Enameled Copper 860-0049 1
Wire on B.E. No, 360-0023 Form
e Ferrite Toroid for L6, OD= 0.375 IN, ID= 0.188 IN, 360-0023 e
W= 0125 IN
L7 Shielded Adjustable Coil, 147-430 ul, 121 mA Maximum, 360-0035 1
16.32 Ohme DC Resistance
L8 Shielded Adjustable Coil, 4221100 uH, 92 mA Maximum, 3600038 1
27.84 Chms DC Resistance
L9 Shielded Adjustable Coil, 147-430 uH, 121 mA Maximum, 360-0035 i
16.32 Ohms DC Resistance
Lio Shielded Adjustable Coil, 16503740 uH, 76 mA Maximum, 3600037 1
41,06 Ohms DC Resistance
LiiL12 RF Choke, 500 uH £20%, 2A Maximum, 0.55 Ohms DC Resistance  360-0048 2
Li3,L14 RF Choke, 910 uH £5%, 79 mA Maximurm, 15.8 Chms DC Resistance 3600047 2
P18,P20,P21, Programmable Jumper 3400004 12
P22, P35,P45,
P46,P53,P50A,
P50B,P52A,
P52B
Q1 THRU Q7 Transistor, 2N3904, Silicon, NPN, T0-92 Case 211-3904 7
Q8 Transistor, 2N3306, Silicon, PNP, T0O-92 Case 210-3906 1
Q9 Transistor, MPS--U55, Silicon, PNP, Motorola Case 152--02 216-0155 1
Q10 Transistor, MPS-U05, Silicon, NPN, Motorola Case 152-02 2110005 1
Q11,Q12 Trangistor, ZN38086, Silicon, PNP, TO-92 Case 2106-3906 2
Q13,Q14 Field Effect Transistor, VN88AD, Metal-Oxide/Silicon, 210-0088 2
N—Channel Enhancement Type, TO-220-AB Case
R1 Resistor, 10 Ohm 5%, 1/4W 1001023 1
R2 Resistor, 4.7 k Ohm £5%, 1/4W 1004743 1
R3 Resistor, 33 Ohm 15%, 1/4W 100-3323 1
R4 Resistor, 102 k Ohm £1%, 1/4W 103-10286 1
R5 Resistor, 2.2 k Ohm £5%, 1/14W 100-2243 1
R6 Resistor, 105 k Ohm +1%, 1/4W 103-1056 1
R7 Resistor, 1.18 k Ohm £1%, 1/4W 1031184 1
R8 Resistor, 294 k Ohm 1%, 1/4W 1032048 1
RS Resistor, 121 Ohm +1%, 1/4W 100-1231 1
R10 Resistor, 6650 Ohm +1%, 1/4W 103-8641 1
R11,R12 Resistor, 1 k Ohm +1%, 1/4W 103-1041 2
R13 Resistor, 7.32 k Ohm 1%, 1/4W 103-7324 1
Ri4 Resistor, 392 Ohm +1%, 1/4W 103-3923 1
Ri15R16 Resistor, 10 k Ohm +1%, 1/4W 100-1051 2
R17,R18 Resistor, 10 Chm 5%, 1/4W 100-1.023 2
R19 Resistor, 1 k Ohm +1%, 1/4W 1031041 1
R20 Resistor, 10 Ohm 5%, 1/4W 1001023 1
R21 Resistor, 2 k Ohm 1%, 1/4W 100-2041 1
R22 Resistor, 10 Ohm £5%, 1/4W 100-1023 1
R23 Resistor, 10 k Ohm +1%, 1/4W 100~1051 1
R24 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R25 Resigtor, 10 k Ohm £1%, 1/4W 100-1051 1
R26 Resistor, 10 Ohm 5%, 1/4W 1001023 1
R27,R28 Resistor, 221 k Ohm 1%, 1/4W 103-2216 2
R29 Resistor, 56 Ohm +5%, 1/4W 100-5623 1
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TABLE 6-9. MODULATOR CIRCUIT BOARD ASSEMBLY -917-0055

{(Sheet 5 of 8)
REF. DES. DESCRIPTION PART NO. QTY.
R30 Resistor, 270 Chm 5%, 1/4W 1002733 1
%gi THRU  Resistor, 100 Ohm 1%, 1/4W 100-1031 4
R35 Resistor, 204 k Ohm 1%, 1/4W 103-20486 H
R36 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R37 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R38,R39 Resistor, 10 Ohm 45%, 1/4W 100-1023 2
R40 Resistor, 2.2 k Chm £5%, 1/4W 1002243 1
R41 Resistor, 22 Ohm +5%, 1/4W 100-2223 1
%ﬁ THRU Resistor, 10 k¥ Ohm 5%, V/4W 100-1053 3
R45 Resistor, 2.2 k Chm 5%, 1/M4W 100-2243 1
R46 Resistor, 22 Ohm 15%, 1/4W 100-2223 1
R47,R48 Resistor, 1 k Ohm 1%, 1/4W 1031041 2
R49,R50 Resgistor, 5.62 k Ohm +1%, 1/4W 103-5624 2
R51 Resistor, 10 k Ohm £5%, 1/4W 100-1053 1
R52 Resistor, 1 k Ohm £1%, 1/4W 103-1041 1
R53 Resistor, 2 k Ohm +1%, 1/4W 100-2041 1
Rb54 Resistor, 2.2 kX Ohm 5%, 1/4W 100-2243 1
R55 Registor, 22 Ohm £5%, 1/4W 100-2223 1
R56,R57 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
RAE8 Resigtor, 2.2 k Ohm 5%, 1/4W 1002243 1
R59 Resistor, 22 Ohm 5%, V4W 100-2223 1
R60 Reaistor, 750 Ohm +1%, 1/4W 103-7503 1
R61 Resigtor, 1.8 k Ohm 5%, 1/4W 100-1843 1
Re2 Resistor, 100 k Chm 5%, 1/4W 100-1063 1
R63 Resistor, 1 Mog Ohm 5%, 1/4W 100-1073 1
R64,R65 Resistor, 10 Ohm 15%, 1/4W 100--1023 2
R66 Resistor, 1 k Ohm +1%, 1/4W 103-1041 1
R67 Restator, 51 Chm 5%, 1/M4W 100-5123 i
%gg THRU  Resistor, 365 Chm £1%, /4W 103-3631 6
R4 Resistor, 1 k Ohm +5%, 1/4W 100-1043 1
R75 Resistor, 12 k Ohm 5%, 1/4W 100-1253 1
ﬁgg THRU Resigtor, 10 Ohm 5%, 1/4W 100-1023 4
R80 Resistor, 100 Ohm 5%, 1/14W 100-1033 1
R81 Resistor, 1 k Ohm +5%, 1M4W 100-1043 1
R82,R83 Potentiometer, 10 k Ohm £10%, 1/2W 177-1055 2
R84 Resistor, 1.54 k Ohm +1%, 1/4W 103-1544 1
R85 Resistor, 510 k Ohm 5%, 1/4W 100-5163 1
R36 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R87 Resistor, 10 k Ohm +1%, 1/4W 100-1051 i
RE8 Resistor, 5810 k Ohm 5%, 1/4W 100-5163 1
R&9 Resistor, 100 Ohm +5%, 1/4W 100-1033 1
%g(z} THRU Resistor, 10 k Ohm £1%, 1/4W 100-1051 3
Ro3s Resistor, 51 Ohm $5%, 1/4W 100-5123 1
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TABLE 6-9. MODULATOR CIRCUTT BOARD ASSEMBLY -917-0055

(Sheet 6 of 8)
REF. DES. DESCRIPTION PART NO. QTY.
Ro4 Resistor, 221 Ohm £1%, 1/4W 103-2213 1
R95,R06 Remistor, 10 k Chm +1%, 1/4W 100-1051 2
Ro7 Registor, 2.2 k Ohm +5%, 1/4W 100-2243 1
k98 Resistor, 22 Ohm 5%, 1/4W 100-2223 1
K99 Resistor, 2.2 k Ohm 5%, 1/4W 1002243 1
R100 Resistor, 22 Ohm 5%, 1/4W 100-2223 1
R101 Resistor, 20 k Ohm 5%, 1/4W 100-2053 1
R102 Resistor, 18 k Ohm £5%, 1/4W 1001853 1
R103 Potentiometer, 5 k Ohm +10%, 1/2W . 178-5045 1
R104 Resistor, 20 k Ohm 5%, 1/4W 100-2058 1
R105 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R106 Potentiometer, 5 k Olun +10%, 1/2W 178-50485 1
R107 Registor, 4.7 k¥ Ohm 5%, V4W 1004743 1
R108 Potentiomster, 100 Ohm +10%, 1/2W 177-1034 1
R109 Resistor, 200 Ohm 5%, 1/4W 100--2033 1
R110 Resistor, 18 k Ohm 5%, 1/4W 100-1853 1
R1i11 Resistor Network, 8-10 k Ohm +0.5% Resistors, 0.7W Total 226-0392 1
Dissipation, 16-Pin DIP
R112 Resistor, 10 Ohm 5%, 1/4W 1001023 1
R113,R114 Resistor, 2.2 k Ohm 5%, 1/4W 100-22438 2
R118 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R119 Resistor, 100 Ohm 1%, 1/4W 100-1031 1
R121 Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R126 Resistor, 100 Ohm +1%, 1/4W 100-1031 1
R127 Resistor, 51 Ohm 5%, 1/4W 100-5123 1
R128 Resistor, 5.6 k Ohm 5%, 1/4W 100-5643 1
R129 Resistor, 15 k Ohm 5%, 1/4W 100-1553 1
R130,R131 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R132 Resistor, 750 Ohm +£1%, 1/4W 103-7503 1
R133 Resistor, 47 k Ohmm £6%, 1/4W 100-4758 1
Ri34,R135 Resistor, 5.1 k Ohm £5%, 1/4W ‘ 100-5143 2
R136 Resistor, 47 k Ohm £5%, 1/4W 100-4753 1
R137 Resistor, 470 Ohm 5%, 1/4W 100-4733 1
R138,R139 Resistor, 27 Ohm 5%, 1/4W 100-2723 2
R140 Resistor, 470 Ohm 5%, 1/4W 1004738 1
R141,R142 Resiator, 120 Ohm 5%, 1/4W 100-1233 2
R143 Resistor, 10 Ohm +5%, 1/4W 100-1023 1
Ri44,R145 Registor, 82 Ohm 5%, 1/4W 100-8223 2
R146 Registor, 10 Ohm 5%, 1/4W 100-1023 1
R147 Resistor, 174 Ohm 1%, 1/4W 100-1731 1
R148 Resistor, 2.7 k Chm +5%, 1/4W 100-2743 1
R149 Resistor, 1 k Ohm 15%, 14W 100-1043 1
R150 Registor, 470 Ohm 5%, 1/4W 100-4738 1
R151,R152 Resistor, 330 Ohm +5%, 1/4W 100-8333 2
R153 Resistor, 1.3 k Ohm +5%, 1/4W 1001343 1
Ri154 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R155 Resistor, 1.62 k Ohm +1%, 1/4W 103-1624 1
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TABLE 6-9. MODULATOR CIRCUIT BOARD ASSEMBLY -917-0055

(Sheet 7 of 8)
REF. DES. DESCRIPTION PART NO. QTY.
R158 Resistor, 1.33 k Ohm 1%, 1/4W 1031331 1
R157 Registor, 1.05 k Chm +1%, /4W 1031064 1
R1i58 Resistor, 366 Ohm +1%, 1/4W 1033631 1
R159 Registor, 18 k Chm 5%, /4W 1001853 1
R160 Resistor, 390 Chm 5%, 14W 100-3933 1
R161 Reststor, 365 Ohimn +1%, 1/14W 1033631 1
R162 Resistor, 1.33 k Ohm +1%, V4W 103-1331 1
R183 Resistor, 1.62 k Ohm £1%, 1/4W 103-1624 1
R164 Resistor, 100 Ohrn +5%, 1/4W : 100-1033 1
R165 Resistor, 470 Ohm 5%, 1/4W 1604733 1
%166 THRU  Resistor, 121 Ohm 1%, 1/4W 100-1231 4
169
R170 Resistor, 240 Ohm 5%, 1/4W 100-2433 1
gl‘? 1THRU Resistor, 121 Ohm 1%, 1/4W 1001231 3
173
R174 Resistor, 330 Ohm 5%, 14W 100-3338 1
R176 Potentiometer, 5§ k Ohm +10%, 1/2W 178-5045 1
R176 Resistor, 7.5 Meg Ohm 5%, 1/4W 100-7578 1
R177 Resistor, 100 Ohm 5%, 1/4W 1001033 1
R178 Potentiometer, 1 k Ohm +10%, 1/2W 1771044 1
R179 Resistor, 100 Chm +5%, 14W 100-1033. 1
R180 Resistor, 7.5 Meg Ohm +5%, 1/4W 100-7573 1
R181 Resistor, 500 k Chm +10%, 1/2W 179-5065 1
R182,R183 Resistor, 22 Ohm 5%, 1/4W 100--2223 2
R184 Resistor, 500 k Ohm £10%, 1/2W 179-5065 1
R185,R186 Resistor, 110 k Ohm +5%, 1/4W 100-1163 2
R187,R188 Resistor, 10 k Ohm 5%, /4W 1001053 2
R189 Registor, 270 Ohm 5%, 1/4W 100-2733 1
S1 Switch, Slide, DPDT, Circuit Board Mount, 0.5A, 115V ac or de 3450863 1
T1 Wideband RF Transformer, 0.01 to 100 MHz, 3700018 1
Impedance Ratio 2.5:1
Primary Impedance= 50 Ohms
Secondary Impedance= 125 Ohms, Center—Tapped
T2 RF Quiput Transformer 3700021 1
PRIMARY: 32 turns of No. 26 AWG Enameled Copper Wire,
center tapped
SECONDARY 1: 12 turns of No. 26 AWG Enameled Copper wire
SECONDARY 2: 10 turns of No. 32 AWG Enameled Copper wire
All Secondaries wound in listed sequence in same direction on
the following:
Bobbhin 375-0001 1
Ferrite Core Half 3600044 2
T3 Wideband RF Transformer, 0.7 to 200 MHz 370-0016 1
PRIMARY: Impedance= 50 Ohms
Maximum Current= 0.1A
Maximum Power= 0.56W
SECONDARY: Impedance= 100 Ohms, Center—Tapped
[45] Oscillator, Crystal, TCXO, 10 MHz 13 PPM, 05C to 505C, 390-0001 1
Input: 25 VDC, Output: TTL Compatible
U2 Integrated Circuit, SN7480N, Divide-By—Ten Counter, 14-Pin DIP  228-7490 1
U3 THRU U5 Integrated Circuit, LF353N, Dual JFET-Input Operational 221-0353 3

Amplifier, 8-Fin DIP
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TABLE 6-9. MODULATOR CIRCUIT BOARD ASSEMBLY - 817-0055

(Sheet 8 of 8)

REF. DES. DESCRIPTION PART NO, QTyY.

vUe Integrated Circuit, SN74LS74AN, Dual D-Type Flip-—Flop, 228-0074 1
14-Pin DIP

u7 Integrated Circuit, SN7407N, Open Collector Hex Buffer, 228-7407 1
14-Pin DIP

Us Integrated Circuit, TLO74CN, Dual JFET-Input Operational 221-0074 H
Amplifier, 8--Pin DIP

ue Integrated Circuit, DM74LS90N, Divide-By-Ten Counter, 228--0290 1
14-Pin DIP

U110 Integrated Circuit, SD5000N, N~Channel Enhancement Mode DMOS 226-5000 1

ET Anslog Switch Array, 16-Pin DIP

Uil Integrated Cireuit, DM74LS90N, Divide-By-Ten Counter, 2280200 1
14-Pin DIP

U2 Integrated Circuit, LM318P, Operational Amplifier, 8-Pin DIP 2210318 1

U13,U14 Integrated Circuit, DM74LS90N, Divide—By-Ten Counter, 228-0290 2
14-Pin DIP

U1s Integrated Cireuit, TL311P, JFET-Input Differential Comparator,  220-0311 1
8-Pin DIP

U1s Integrated Circuit, LM3818P, Operational Amplifier, 8-Pin DIP 2210318 1

U117 Integrated Cireunit, TLOT4CN, Dual JFET-Input Operational 221-0074 1
Amplifier, 8-Pin DIP

Uis Integrated Circuit, LM337L, Adjustable Negative Voliage 220-0337 1
Regulator, 1.2 £o 37V, 0.5A Maximum, TO-92 Case

U1e Integrated Circuit, AM686DC, Voltage Comparator, 16~FPin DIP 220-0686 1

120,021 Integrated Circuit, LF353, Dual JFET-Input Operational 2210353 2
Amplifier, 8-Pin DIP

22 Integrated Circuit, SD5000N, N--Channel Enhancement Mode DMOS 226-5000 1

FET Analog Switch Array, 16-Pin DIP

U23 Integrated Cireuit, LM318P, Operational Amplifier, 8—Pin DIP 2210318 1

U24 Integrated Circuit, NE5539N, UHF Operational Amplifier, 220-5539 1
14-Pin DIP

U25 THRU  Integrated Circuit, LMS17T, Adjustable Positive Voltage 22790317 5

29 Regulator, 1.2V to 37V, 1.5 Ampere, TO-220 Case :

130 THRU Integrated Cireuit, LM337T, Adjustable Negative Voltage 227-0337 3

32 Regulator, 1.2V to 37V, 1.5 Ampere, TO-~220 Case

XR111 Socket, 16-Pin DIP 417-1604 1

XU2 Socket, 14-Pin DIP 4171404 1

%g THRU  Socket, 8-Pin DIP 417-0804 3

%g THRU  Socket, 14-Pin DIP 417-1404 4

X110 Socket, 16-Pin DIP 4171604 1

Xui1l BSocket, 14-Fin DIP 417-1404 1

XU12 Socket, 8-Pin DIP 417-0804 1

XU13XUl4  Socket, 14-Pin DIP 417-1404 2

XU15XU16  Socket, 8~Fin DIP 417-0804 2

XU17 Sacket, 14-Pin DIP 4171404 1

XUis Socket, 16-Pin DIP 417-1604 1

XU20X021  Socket, 8-Pin DIP 417-0804 2

Xu22 Socket, 16-Pin DIP 417-1604 1

Xuz3 Socket, 8-Pin DIP 417-0804 1

XU24 Socket, 14-Pin DIP 417-1404 1

e Insulator, Heatsink Mount, Left Side 4070081 1

B Insulater, Heatsink Mount, Right Side 4070081001 1

SR Shoulder Washer, Insulator, No. 4 4070132 10

— Insulator, TO-220 Transistor 4097403 10

—_— Frequency Converter Circuit Board Assembly 917-0056 1

— Blank Circuit Board 517-0055 1
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TABLE 6-10. FREQUENCY CONVERTER CIRCUIT BOARD ASSEMBLY - 917-0056

(Sheetl of 2)
REF.DES. DESCRIPTION PART NO. QTY.
C1THRU C3 Capacitor, Monolythic Ceramic, 0.1 uF* £20%, 50V 0031054 3
C4 Capacitor, Electrolytic, 10 uF, 35V 0231076 1
C5 Capacitor, Monolythic Ceramic, 0.1 uF £20%, 50V 003-1054 1
Cé Capacitor, Electrolytic, 10 uF, 35V 023-1076 1
c1 Capacitor, Monolythic Ceramie, 0.1 ul¥ +20%, 50V 0031054 1
C8 Capacitor, Mica, 620 pF +£5%, 300V 040-6228 1
C8,C10 Capacitor, Mica, 68 pF £5%, 500V 040-6813 2
C11 Capacitor, Mica, 330 pF +5%, 560V 0423322 1
ci2 Capacitor, Mica, 250 pF +5%, 500V : 0422522 1
C13,Ci4 Capacitor, Mica, 39 pF 15%, 500V 0423912 2
Ci15 Capacitor, Mica, 620 pF +5%, 300V 040-6223 1
C16,C17 Capacitor, Mica, 24 pF £5%, 500V 040-2413 2
Ci8 Capacitor, Mica, 620 pF 5%, 300V 040-6223 1
C19,020 Capacitor, Mica, 47 pF £5%, 500V 0404713 2
C21 Capacitor, Mica, 620 pF 5%, 300V 040-6223 1
ggi THRU Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 003--1054 3
C25 Capacitor, Electrolytie, 10 uF, 35V 023-1076 1
C26,C27 Capacitor, Monolythic Ceramic, 0.1 uF +20%, 50V 0031054 2
C28 Capacitor, Blectrolytic, 10 ul, 35V 023-1078 1
ggg THRU  Capacitor, Monolythic Ceramie, 0.1 ulf £20%, 50V 023-1054 4
J24 THRU J36 Receptacle Single Pin, Male 417-0119 13
L1THRULS Coil, Adjustable, 1.5 uH +10%, 360-0052 5
‘Working Voltage: 300V DC
DC Resigtance: 0.1 Ohm

L6, L7 RF Choke, 910 uH 5%, 15.8 Ohms DC Resistance, 79 mA Maximum 3600047 2
Q1,Q2 Transistor, 2N3904, NPN, Silicon, TO-82 Case 2113904 2
Rl Resistor, 680 k Ohm +5%, 1/4W 100-6863 1
R2 Potentiometer, 10 k Ohm +10%, 1/2W 1771058 1
R3 THRU R6 Resistor, 1 k Ohm 5%, 1/4W 100-1043 4
R7 Resistor, 10 Chm 5%, 1/4W : 1001023 1
RS Resistor, 470 Ohm £5%, 1/4W 100-4733 1
RO Resistor, 6.8 k Ohm 5%, 1/4W 100-6843 i
R10 Resistor, 620 Ohm 5%, 1AW 100-6233 1
Ri1i Resistor, 10 Ohm 5%, 1/4W 100-1023 1
R12 Resistor, 620 Ohm 5%, 1/4W 100-6233 1
Ri13 Resistor, 680 k Ohm +58%, 1/4W 100-6863 1
Ri4 Resigtor, 5.1 k Ohm +£8%, 1/4W 100-5143 1
R15,R16 Resistor, 510 Ohm 5%, V4W 100-5133 2
R17,R18 Resistor, 1 k Ohm £5%, 1/4W 100-1043 2
R19 Resistor, 10 OChm 5%, 1/4W 100-1023 1
R20 Resistor, 1.5 k Ohm 5%, 1/4W 100-1543 1
R21 Resistor, 18 k Ohm 5%, 1/4W 100-1853 1
R22 Registor, 10 Ohm +5%, 1/4W 100-1023 1
R23,R24 Resistor, 3.3 k Ohm 5%, 1/4W 100-3343 ]
R25,R26 Resistor, 150 Ohm +5%, 1/4W 100-1533 2
R27 Resistor, 5.1 k Ohm 6%, 1/4W 100-5143 1

1]
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TABLE 6-10. FREQUENCY CONVERTER CIRCUIT BOARD ASSEMBLY - 917-0056

6-29

(Bheet 2 of 2)
REF.DES. DESCRIPTION PART NO. QTY.
1,12 Wideband RF Transformer, 0.7 to 200 MHz 370--0016 2
PRIMARY:  Impedance: 50 Ohms
Maximum Current: 0.1A
Maximum Power: 0.5W
SECONDARY: Impedance: 100 Ohms, Center-tapped
ULz Integrated Cireuit, Balanced Modulator/Demedulator, MC1596L, 2201596 2
14-Pin DIP
XU1XU2 Socket, 14-Pin DIP 4171404 2
e Blank Circuit Board 517-0056 1
TABLE 6-11. WIRING HARNESS ASSEMBLY ~947-0151
REF. DES. DESCRIPTION PART NO. QTyY.
P1,P6 Plug, Housing, 20 Contact 417-0122 2
P8 Plug, Housing, 14 Contact 4171401 1
P10 Plug, Ribbon Cable, Dual 13 Contact 418-2600 1
P11i,P13 Plug, Housing, 8 Contact 417-0046 2
P15 Plug, Housing, 16 Contact 417-0123 1
P18 Plug, Housing, 8 Contact 417-0046 1
Pa7 Plug, Housing, 2 Contact 4170499 1
P3g Plug, Housing, 12 Contact 418-1271 1
P42 Plug, Ribbon Cable, Dual 18 Contact 418-2600 1
P44 Plug, Housing, 8 Contact 417-0046 1
P51 Plug, Housing, 2 Contact 417-0499 1
P61 Connector Housing, 4-Pin In-Line 4170138 1
B — Pine for P39 4170053 12
_ Pins for P1,P6,P8,P11,P13,P15,P16,P44 417-8766 103
TABLE 6-12. ACCESSORY PARTS KIT ~-957-0001
'REF. DES. DESCRIPTION PART NO. QTY,
P43 Plug, 25-Pin (for REMOTE Receptacie) 418-3219 1
P57.P58 Plug, Male, 83-Pin, XLR Type 8294217 2
(for LEFT IN, RIGHT IN Receptacles)
P59 Plug, Female, 3-Pin, XLR Type 829-4216 1
{for ENVELOPE OUT Receptacle)
51,82,83 Switch, SPST, 4-Position, 8-Pin DIP 340-0002 3
_— Heod for P43 418-3223 1
For 117V 50/60 Hz
F1,SPARE Fuse, AGC, 14, 250V, Slow—Blow 334-0100 2
R AC Line Cord, N.E.M.A. 3-Wire Plug 8820001 1
For 220V 50/60 Hz
F1,SPARE Fuse, AGC, 1/2A, 250V, Slow-Blow 334-0050 2
— AC Line Cord, CEE 7/7 3Wire European Plug 682-0003 1
@’BRDADC‘AST

ELECTRONICS INC



SECTION Vii
DRAWINGS

7-1. iNTRODUCTiON.V

7-2. This section provides assembly drawings, wiring diagrams, and schematic diagrams as
listed below for the Broadcast Electronics AX-10 AM Stereo Exciter.

FIGURE TITLE NUMBER

7-1 SCHEMATIC DIAGRAM, AX-10 OVERALL SD907-0010-004

7-2 ASSEMBLY DIAGRAM, AX-10 OVERALL 597-0095-53

7-3 SCHEMATIC DIAGRAM, DAY/NIGHT EQUALIZATION SD917-0052
CIRCUIT BOARD

74 ASSEMBLY DIAGRAM, DAY/NIGHT EQUALIZATION AD917-0052
CIRCUIT BOARD

7-5 COMPONENT LOCATOR, DAY/NIGHT EQUALIZATION 597-0085-50
CIRCUIT BOARD

7-6 SCHEMATIC DIAGRAM, AUDIO CONTROL CIRCUIT SD917-0054
BOARD

-7 ASSEMBLY DIAGRAM, AUDIO CONTROL CIRCUIT AD917-0054
BOARD

7-8 COMPONENT LOCATOR, AUDIO CONTROL CIRCUIT 597-0095-51
BOARD

-9 SCHEMATIC DIAGRAM, REMOTE INTERFACE CIRCUIT  SC917-0073
BOARD ‘

710 ASSEMBLY DIAGRAM, REMOTE INTERFACE CIRCUIT AC917-0073
BOARD

7-11 SCHEMATIC DIAGRAM, MODULATOR CIRCUIT BOARD SD917-0055

7-12 ASSEMBLY DIAGRAM, MODULATOR CIRCUIT BOARD AD917-0055

7-13 COMPONENT LOCATOR, MODULATOR CIRCUIT BOARD 597-0095-52

7-14 SCHEMATIC DIAGRAM, FREQUENCY CONVERTER SC917-0056
MODULE

15 ASSEMBLY DIAGRAM, FREQUENCY CONVERTER AC917-0056
MODULE

7-16 SCHEMATIC DIAGRAM, FREQUENCY SYNTHESIZER SD917-0070

7-17 ASSEMBLY DIAGRAM, FREQUENCY SYNTHESIZER AD917-0070

7-18 SCHEMATIC DIAGRAM, 60 MHz VCO MODULE 5C917-0061

7-19 ASSEMBLY DIAGRAM, 60 MHz VCO MODULE AC917-0061

-
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REF ZONE REF ZONE REF ZONE REF ZONE REF ZONE
C1 E2 C50 B2 C59 C1 €148 C1-C2 R2 E2
c2 E2 C51 D2 Clo0 €1 Cl48 C2 R3 D2
C3 D2 C52 c2 Clor M €150 C1 R4 c2
C4 E2 C53 B2 cioz2 E1 Ci51 C1 R5 E2
C5 E2 Ch4 B2 C103 D1 C152 A2 Re D2
Cs D2 C55 D2 Ciod D1 Ci53 A2 RY Cc2
C7 D2 C56 D2 C105 Ei C154 B2-C2 R8 B2
s D2 Cs7 c2 Cioe Ei C155 B2-C2 RO b2
Co C2 C58 D2 Ci07 D1 Cl56 Bil-Ci R0 (2
C1o D2 C59 b2 Cls I C157 C1 Ri1 C2
Cii B2 Cs0 D2 C10e D1 Di B2 R12 D2
ci2 D2 Cs1 C2 Cii0 D1 D2 B2 Ri13 E2
C13 B2 Cs2 D2 Cli1 Ei D3 B2 R14 D2
Ci4 C2 C63 D2 Ciiz E1 D4 B2 R15 E2
Cl15 D2 Co4 D1-D2 Ci12 Bi1 D5 B1 Rig D2
C16 D2 Ceb C2 €114 B1 bs Bl R17 B2
C17 B2 C66 c2 Cils Bl b7 B1 Ri18 E2
C18 C2 Ce7 E1 €116 Bl D8 Bi R C2
Cig E2 Cé8 El Ci17 D1 Do A2 R20 E2
c20 E2 Ce9 D1 Ciis €1 D10 A2 R21 (2
Ca1 E2 C70 E1 €119 Bi-B2 Di1 Al R22 C2
c22 Cc2 ¢71 E1 C120 B1 D13 Al R23 E2
C23 c2 Ci2 D1 C121 D1 Di4 Al R24 E2
C24 E2 C73 D1 Cc122 D1 Dis Al R25 D2
C25 Di-D2 C74 D1 Cizs C1 Die A2 R26 D2
C26 D2 C15 Bi Ciz¢ D1 D17 Al R27 (€2
c27 E2 C76 D1 Cl2s D1 J1 A2-B2 R28 (C2
C28 D2 cT7 Bi1-C1 Cl2zé D1 J2 Al R29 E2
C29 B2 C78 D1 127 Ci J3 A2 R30 E2
C30 c2 C79 B1 Cizs b1 J17 Al R31 C2
C31 C2 C80 C1 Ci29 D1 Ki A2-B2 R32 cCz2
Cc32 C2 C81 D1 Ci30 I L1 A2 R33 C2
C33 Cc2 a2 D1 Ci31 A2 LDR1 B2 Raea Cz
C34 c2 €83 Bl C132 Al LDR2 B2 R36 C2
C35 D2 C84 C1 €133 A2 LDR3 B2 R36 C2
C36 E2 C85 E1 Cl34 Al LDR4 B2 R37 E2
€37 D2 C86 El C135 Al LDR5 Bl R38 E2
C38 b2 C87 E1 Cide C1 LDR6 Bi R385 C2
Cag E2 C8s8 C1 ci37 cC1 LDRT Bl Rio C2
C40 E2 Ca9 C1 C138 A2 LDR8 B1 R41 E2
C41 D2 Co0 E1 C138 A2 P2 Al R42 D2
C42 D2 Co1 D1 Cl40 A2 P3 A2 R43 C2
C43 D2 Cco2 Ci-n Ci41 A2 P17 Al R44 Ei1-E2
C44 D2 Ce3 E1 Cl42 A2 Q1 Al R45 C2
C45 E1-E2 Co4 D1 Ci43 A2 Q2 Al Ri6 E2
C48 E1-E2 Co5 mn Ci44 A2 Q3 Al R47 E2
C47 B2 Ca6 C1 Cl45 A2 Q4 Al R4 E2
C48 B2 €87 C1 Ci46 A2 Q5 Al R4 C2
C49 B2 Co8 Ci Ci47 A2 R1 Cc2 R50 Cz
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REF ZONE REF ZONE REF ZONE REF ZONE REF ZONE
R51 c2 R100 E2 Ri49 Ei R198 Ci R247 C2
R52 c2 Rio1 D2 R150 K1 R199 Bl R248 C2
R53 E2 Ri102 D2 R151 C1 R200 E1 R249 C2
R54 E2 R103 D2 R152 Ci R201 D1 R250 C2
R55 E2 R104 B2 R153 E1 R202 C1 R251 C2
R56 D2 R105 E2 R15¢ D1 R203 Bl R252 C2
R57 C2 R106 D2 R155 C1 R204 C1 R253 C1
R58 D2 R1u07 D2 R156 E1 R205 D1 R254 C1
R50 E2 Ri0og8 D2 R157 C1 R206 C1 R255 C1
R60 E2 R0 D2 R158 E1 R207 Bi1 R256 C1
Re1 E2 Ri1c D2 R15¢ El R208 Ci1 R257 C1
R62 D2 R111 D2 Ri60 E1 R20gs C1 R258 C1
R63 C2 R112 D2 Ri61 Ci R210 Ci1 R259 C1
Ré4 c2 R113 Bl Ri62 Ci R211 B1 R260 C1
R65 c2 R114 Ei R163 Ci R212 E1 R282 Al
R66 D2-E2 R115 Dl Ris4¢ C1 R213 b1 R263 A1l
R67 E2 Rile C1 Ri1s5 Ei R2i14 D1 R264 Al
R68 D2 R117 E1 R166 E1 R215 D1 R265 A2
R6S B2 R1i8 D1 R187 El R216 Bl R266 A2
R70 E2 Riig C1 R168 D1 R217 E1 R267 A2
R71 D2 Riz0 B1 R169 C1 R218 D1 R268 Al
R72 D2 R121 D1 R170 D1 R218 D1 R269 Al
R73 D2 R122 Ci R171 E1 R220 D1 R270 B2
R74 E2 R123 C1 R172 El R221 D1 R271 B2
R75 D2 Ri124 D1 Ri73 E1l R2z22 D1 R272 B2
R76 E2 R125 E1 Ri7T4 D1 R223 D1 R273 B2
R77 C2 R126 D1 R175 Ci1 R224 D1 R274 B1
R78 E2 R127 E1 R176 Ci R2256 D2 R275 Bl
R79 D2 R128 D1 R177 CL R226 D2 R276¢ Cl
R80 D2 Ri29 B1 R178 DI-E1 R227 D1 R277 €1
R81 E2 R130 E1 R179 E1 R228 D1 R278 C2
R82 c2 R131 Ci R180 D1 R229 A2 R279 C2
R83 B2 R132 E1 Ris1 E1 R230 A2 R280 B1
R84 D2 R133 Ci R182 E1 R231 Al R281 Bi-Ci
R85 b2 R134 Ci Ri83 D1 R232 Al R282 Al
R86 c2 R135 Ei Ris4 Di R233 Al R283 Al
R87 B2 R136 El1 Ri85 D1 R234 A2 81 A2-B2
R8s E2 R137 D1 Ri1s6 E1 R235 Al S2  Al-B1
RS89 D2 R138 D1 R187 D1 R236 Al 53 E2
R90 c2 Rz €1 R188 E1 R237 A1 84 B2
RO1 B2 Ri40 (1 R188 C1 R238 Al 85 El
R92 c2 R14i E1 R190 E1 R239 Al S6 E1
R23 D2 R142 E1 R191 D1 R240 Al T™PT Al
Ro4 c2 R143 B1-Ci R192 D1 R241 E2 Ul C2
R95 B2 Ri44 C1 R198 E1 R242 E2 Uz E2
Rog C2 R145 C1 R194 C1 R243 E1 U3 B2
R97 D2 R146 Ci Ri195 B1 R244 E1l Us E2
RO8 C2 Ri147 Ci R196 D1 R245 C2 Us D2
R99 B2 R148 Ci Ris7 Di R246 C2 Us D2
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REF ZONE REF ZONE REF  ZONE REF ZONE REF ZONE
u7 C2-D2
Us c2

[}] C2
Ui B2
Uil E2
Uiz E2
Uiz D2
U4 D2
U1s C2-D2
U1e C1
U117 Bl
U1s B1-B2
uis  Eil
U20 D1
U1 D1
U22 C1-D1
U23 Cl
U2¢ Ci
U25 Bl
U2 E1
uz27  El
U2s D1
U2 D1
U30 Ci1-Di1
U3l A2
U3z A2
Us3 A2
U4 Al
Uss Al
Uss A2
U37 A2
Usg A2
Use c2
40 C1
U4l Al
U42 B2
U43 Bl
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REF ZONE REF ZONE REF ZONE REF ZONE REF ZONE
Ci D2 C50 B1 €102 E1 D47 F2 P7A C1
- C2 D2 CB1 F2 C108 Ei D48 B1 PIB C1
C3 E2 Cs2 2 Cl04 Fi D40 F1 PeA C1
C4 D2 C53 2 Ci06 A2 D50 F1 PeB C1
Cs M Cb4 Al D1 D1 Ds1 B2 P12z E2
Cé ¥2 Cs5 Al D2 D1 Ds2 A2 P44 F2
Cc7 E1 C56 Bl D3 D2 DS3 A2 P45A F2
c8 D1 C57 Al D4 D2 DS4 A2 P45B F2
Co D1 C59 B2 D5 D1 D86 A2 Q1 B2
C10 D2 C60 A2 D6 D1 Ds6 A2 Q2 Bl
C11 D2 Ce2 B2 D7 D1 D87 A2 Q3 A2
Cc12 D2 €63 A2 D8 D2 Dss A2 Q4 A2
C13 D2 Ca5 Al b9 m Dig A2 Q5 ¥
Ci4 D2 Csé6 A2 D10 D1 DS10 A2 Qe Fi
C15 D1 Ce7 Al D11 D2 DS11  A2-B2 Q7 F1
C16 D1 c68 Al D2 D1 Ds12 B2 Q8 Fi
C17 D Ce9 A2 D13 c2 DS13 B2 Q9 Fl
C18 D1 C70 A2 D14 c2 DS14 B2 Qe F1
C19 C1-C2 71 AZ D15 C1 DS15 B2 Ql1 Fi
C20 Cl-D1 C72 A2 D16 C1 El B2 Qlz D2
c21 c2 C73 A2 D17 c2 E2 Al R1 D2
Ca22 C2 C74 B2 D18 Ci E3 Al R2 D2
ca3 D1 C75 B2 e Bi E4 Al R3 D1
C24 D1 C76 B2 D20 E2 Eb A2 R4 D2
C25 C1-D1 c77 B2 D21 Al 6 E2 RS D2
C26 D1 C18 A2 D22 Al E7 AZ R6 D1
C217 D1 c79 A2 D23 Al E3 Ci R7 D1-D2
C28 m C80 B2 D24 A2 E9 2 R8 D2
C29 m C81 E2 D25 A2 44 c2 R9 D1
€30 C1 C82 E2 D26 A2 J5 c2 R0 D1
C31 c2 C83 Ei D27 A2 J6 C1 Ri1 D2
C32 C1 C84 £ D28 B2 47 C1 Riz Dl
C33 C1L 86 i § D29 E2 J8 E1 Rz D1
C34 C1 C86 El D30 E2 J9 Ci Ri14 D2
C35 c2 C87 E2 D31 K1 J10 D1 Ri5 E2
C36 C1 Cs8 F2 D32 E1 Ji1 B2-C2 Rié D1
Ca7 Bi Cao F2 D33 E1 J12 E2 R17 D2
C38 Bi Ca0 F2 D34 E1 J13 E1-E2 R13 D2
C3g B1 Co1 F2 D35 E2 J44 2 R19 Dt
C40 Al Cco2 E1 Dis F1 J45 r2 R20 D1
C41 Bl o3 Ei D37 F1 K1 D1-D2 R21. C2
C42 Bi €94 El D38 Fi X2 D2 R2z2 C1
C43 B1 Co5 i | D39 F1 K3 F2 R23 C2
C44 C1 o6 E1 Dic ¥l L3 Di1-E1 R2¢ C2
C46 c1 Co7 E1 D41 Fl LDRT B1 R2s D1
C46 B1 Cos F1 B42  F1 PsA C2 R26 D1
C47 Bl Co9 Fi D43 D2 P5B c2 R27 D1
C48 F2 Ci00 F1 D44 D1 P7A (1 R28 D1
C49 B1 c101 F1 D46 F2 P78 C1 R29 C2
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REF ZONE REF ZONE REF  ZONE REF ZONE REF ZONE
R30 c2 R79 Bl Ri128 Al R177 A2 R226 F2
R31 C2 R80 B1 Ri2s A1 R178 A2 R227 F2
R32 c2 R81 B2 R130 F2 R179 A2 R228 F2
R33 D1 R82 B2 R131 B2 R180 A2 R228 F2
R34 D R33 Al R132 B2-C2 RI81L A2 R230 F2
R385 C2 R84 Al R138 C2 Ri82 A2 R231 F2
R36 c2 R85 Bl R134 C2 R183 A2-B2 R232 ¥2
R37 D1 R86 B2 R136 C2 Ris4 B2 R233 D2
R38 D1 R87 Al R136 A2 Rigb B2 R234 F1
R39 D1 R88 Al R137 B2 R13é B2 R235 B
R40 Cl R89 B1 R138 A2 R187 B2 R236 E2-F2
R41 Cc2 R90 B1 R139 F2 R188 A2 S7A D2
R42 c2 RO1 B1-C1 Ri140 B2 R189 A2 878 D2-E2
R43 C1 Ro2 2 Ri141 B2 R190 A2 87C E2
R44 C1L Ro3 ¥2 R142 B2 R191 B2 87D E2
R45 Ci Ro94 Bl Ri43 B2 R192 B2 87E E2
R46 C1 Ro5 Bl Ri44 A2 R193 B2 87F  E2
R47 c2 Ro6 F2 Ri45 Al R194 B2 857G E2
R48 c2 RoY Bl R146 Al R195 E2 88A B2
R49 C1 Ro8 ¥2 R147 Al Rigs E2 888 B2-C2
R50 C1 R89 Bl R148 Al R197 E2 S58C  C2
R51 C1 R100 F2 R149 At R198 E2 88D C2
Rs2 CiL R101 F2 R150 Al R199 E2 S8E C2
R53 c2 R10Z2 F2 R151 A2 R200 F1 S8F C2-D2
R54 C1 R103 F2 R152 A2 R201 F1 Ur Di
R55 C1 R104 Bl R153 A2 R202 F1 U2 D2
R56 C1 R105 Bl R154 A2 R203 F1 Us Di
R&7 c2 Ri06 F2 R1556 A2 R204 F1 U4 Cl
R58 1931 R107 F2 R156 A2 R205 F1 Us C2
Rs59 Ci R108 F2 R157 A2 R206 F1 Us C1
R60 c2 R109 Al Ri58 A2 R207 F1 ur D1
Ré61 c2 R110 Al R159 A2 R208 F2 us  C2
R62 ClL Rii1 A1 Ris0 A2 R209 Pl us 1
R63 Cl R112 F2 Ri61 B2 R210 ¥l U C1
R64 C2 R113 A1 Ris2 B2 R211 F1 Ull Bi
R65 C1 R114 Al R163 B2 R212 F1 U2 B2
Re6 Bl R116 F2 Rle4 B2 R213 F1 Uls Al
R67 B1 R116 F2 R165 A2 R214 F1 Ul4 Bi
R68 B2 R117 Al R166 B2 R215 F1 Uls Bi
R69 B2 R118 Al R167 A2 R216 F1 Uls F2
R70 B2 R118 Al R168 A2 R217 F1 U7 r2
R71 B2 R120 F2 R168 B2 R218 F1 U8 Al
R72 B1 R121 F2 R170 A2 R219 F2 U9 Al
R73 B1 Ri22 Al R171 A2 R220 E1-F1 U20 B2
R74 B2 R123 Al R172 A2 R221 Fi 21 Al
R75 B2 Ri24 Al-Bi R173 A2 R222 F1 Uz2 A2
R78 1 Rizs A1 Ri74 A2 R223 F1 U23 B2
R Ci RiZs Al R175 A2 R224 F2 U24 A2
R78 Bl Ri27 Al R176 A2 R225 F2 U25 B2
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REF ZONE REF  ZONE REF ZONE REF ZONE REF ZONE
U26 E1
U27 Ei
U28 Eil
U29 Ei
Use E1

. Us1  E1
Us2 El
Uss E1-Fi
Us4 EiI-F1
Uss F1
Use E1-F1
Us? F1
Uss F1
U3 F1
U4  F2
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REF ZONE REF ZONE REF ZONE REF ZONE REF ZONE
Ci Di C50 D1 €09 A2 D2 B2 425 Bl
c2 Al Cs1 C1 Ci00 B3 D3 B2 J26 B1
Ccs Al C52 C1 Cio1 D2 D4 B2 J27 C2
C4 D1 C53 C1 C102 A3 D5 B2 J2s  Ci
Ch D1 C54 C1 Cl103 A2 Dsg B2 J2o9  Ci1
Ccé Al C55 Al C104 A2 D7 B2 J3b B3
C7 D1 C56 A2 C105 D2 D8 B2 J31 B3
Cc8 D1 cs7 Al C106 B3 D9 Al Jaz C3
Co D2 €58 Ci C107 D2 D10 Al J3s C3
C1o D1 C59 C1 C108 D2 D11 Al J34 C3
Cii D1 60 Al C108 A2 D12 B2 J3s Bi
Ci2 D1 Ce1 Al Cl10 A2 D13 B2 J3g C2
€13 C1 C62 Al Cl11 A3 D14 B2 J37 (2
Cl4 C1 C63 Al Ci1z A3 D15 B2 J3s O3
C15 D1 Cé4 Al C113 A2 Dis C3 J39 A3
Cis B2 Cs5 Al Cil4 A2 D17 C3 J45 D3
C17 C1 Ce6 Al Cl15 D38 D18 B3 J46 D3
C18 Cl Ce7 Ci Clis D2 D16 B3 J50 Al
Ci9 Al-B1 Ce8 Ci Cl117 D2 D20 B3 J51 A2
C20 Bl Ce9 B2 Cl1i18 A2 D21 B2 J52  C2
C21 Al-B1 c70 C2 Cl119 A2 D22 B3 J53 D2
c22 Di c71 c2 Cl120 A2 D23 D2 L1 Al-Bi1
C23 B2 C72 c2 Cl121 A2 D24 A2 12 Al
C24 B2 C73 c2 Cl22 D2 D25 A3 L3 Al
C25 A2 C74 C2 €123 D2 D2s A2 L4 Al
C26 B2 C75 B1 Ci24 D3 D27 D2 L5 C3
Ca7 m C76 Bl C126  C2 D28 A2 18 C3
C28 D1 C77 B1 Ci26 C2 D29 A2 L7 B1
C29 A2 — Ci27 D2 D3ao D2 L8 Bi
—_— C79 Cc3 ci2s D2 D31 D2 Lg B1
— C80 C3 cize D2 D32 A3 Lio Bl
C32 B2 C81 Bi C130 D1 D33 A3 L11 D2-D3
Ca3 Al C82 B1 Cidr D1 D34 A2 L12 D2
C34 Bi €83 B1 C132 D2 D35 D2 L13 c2
C35 B1 C84 Bl €133 D2 D36 A2 Li4 G2
C36 Bi C85 C3 Ci3¢ D1 D37 A2 P18 Al
€37 A2 Cs6 Bl Ci3s Di D38 D2 P20 Al
Cas B2 Cs7 c2 Cise D2 D3g D3 P21 Bl
C39 Al-B1 css Cc2 C137 Al-B: D40 D3 P22 B1
C40 A2 Cg9 C2 Ci3s Al D41 D3 P3g C3
C41 C3 €0 C8 Ci41 D2 Ji5 Di P45 D3
C42 Al Ccol C3 Ci42 D3 J1é B3 P46 D3
C43 C3 (9] 3 Ci43 D3 J18 Al P50A Al
C44 C3 Cg3 C3 Cl44 D3 Ji9 Al P50B Al
C45 Al C94 Bl Clas C3 J20 Al P52A C2
C46 B3 Co5 Bl Cla6 C2 J21 Bi P52B C2
C47 C3 Co6 D2 Cl47 C2 J22 B1 P53 D2
C48 C3 C97 A2 Ci48 C32 J23 B Q1 B2
C49 C1 C98 A3 D B2 J24 cz Q2 B2
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REF ZONE REF  ZONE REF ZONE REF  ZONE REF ZONE
Q3 B2 R38 D1 R87 Cl Rl44 C3 T8  C3
Q4 B2 R3$ Di R8§ C1 R145 2 TP1 Al
Q5 B2 R40 B2 R8¢ C1 R146 C2 TP D2
Qs B2 R4l B2 RO C1 R147 C3 TP4 A3
Q7  C2 R42 D1 ROl Al R148 C3 TP5 A3
Qs C2 R4S D1 R9Z Al R149 C3 TPe A2
Qs €3 R4 D1 R93 Al R150 C3 TP7 D2
Qo C2 R45 B2 R94 Al R151 Bl TPS A2
Qi D2 R46 B2 R95 C1 R162 B1 TP9 A2
Qiz D2 R47 D1 R96 Ci R153 Bl TP10 D2
Qi18 D3 R48 D1 R97 B2 R154 C2 TPil D3
Q4 D3 R49  A2-B2 R98 B2 R155 D2 TP12 D3
R1 Al R50  Al-B1 R99 B2 R156 A3 TP13 C2-D2
R2 Al R51  Al-Bl R100 B2 R157 A3 TP14 D1
RS D1 R52 D1 R101 C2 R158 A2 TP15 C3
R4 D1 R63 D1 R102 C2 R159 D2 TP16 B2
Rs Al R54 B2 R103 C2 R160 D2 TP17 A2
Ré D1 R55 B2 R104 C2 R161 A2 TP18 A3
R7 D1 R56  Al-Bl R105 C2 R162 A2 Uil Al
R8 D1 R57  A1-B1 R106 €2 R168 D2 Uz B2
RO D1 R58 B2 R107 C2 R164 C2 Us D1
R1I0 D1 R59 B2 R108 (2 R165 D2 U4 €1
Ri1 Dl R60  A1-B1 R109 C2 R166 D2 Us D
R1Z D1 R61 (3 R110 (2 R167 A3 Ué B2
R13 D1 R62  C3 R111 €2 R168 A3 U7 B2
R14 D1 R63  C3 R112 C2 R169 A2 Us Di
R15 C1 R64 C3 R113 Ci R170 D2 U9  A2-B2
R16 D1 Ré5 €3 Ril4 Ci R171 A2 U10 B1-B2
R17 D1 R66 Al R118 C2 R172 A2 Uil A2
R18 Di R67 C1 R119 Bl R178 D2 U2 Bl
R19 D1 Ré8 Cl R121 €2 R174 C2-D2 Ui3 A2-B2
R20 D1 Rés D1 R126 Bl R175 C2-D2 Ul4 A2
R21 D1 R70 Cl R127 B3 R176 D2 U5 3
Rz2 D1 R71 D1 R128 Bl R177 ©2-D2 U6 Al
R28 C1 R72 C1 R129 Bl R178 (€2-D2 U17 C1
R24 D1 R73 C1 R130 Bl R179 €2-D2 U8 Al
R25 D1 R74 Al R131 B1 R180 D2 U9 Al
R26 Ol R75 Al R182 Bl R181 D2 U220 €2
R27 D1 R76 Al R133 C2 Ris2 D2 U2l C2
R28 D1 R77 Al R134 ©2 R183 D2 U22 B1-B2
R29 B2 R78  Cl R135 C2 R184¢ D2 U2 Bl
R30 B2 R79 C1 R136 C2 R185 D2 U24 C3
R31  Al-Bl R80 Al R137 C2 R186 D2 U D2
R32 Al-Bl R81 Al C138 C2 R187 DS U2 A3
R33 Bl RS2 €2 c139 €2 R188 D3 U27 A3
R34 Al-Bil RS3 €2 R140 C2 R189 (€3 U28 A2
R35 D1 R84 Al R141 C38 s1 C1-D1 U2 D2
R3 D1 R85 Cl R142 C2 Tt  C2-D2 U0 A2
R37 D1 R86 Cl R143 C3 T2 D3 Usl A2

FIGURE 7-12. COMPONENT LOCATOR, MODULATOR CIRCUIT BOARD

(Sheet 20f3)
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NOTE
1AW RESISTORS I8 ORME Mw, 5%
CAPACITORS 1N MICROFARADS [ LS5,
2% DENOTES LS5O M, ADJUSTABLE 2107,

I COMPONERNTSE LAST USED:
C32,02,47,Q2 REE T2 A PIA - PEE

4, see 2lm F 417-0054
SL ASSEAMBLY W ACG17-0050
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N GND WN'Z"
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PN & P o4 P32 cup PE3
206104
MB YT-0HS (aPLcs.)
42 3-6002
(8PLLS) 271
””””””””””” ’ ] =
1575 ~O0O gty
KEYSTONE PINS (B2 PN HIT-0019) & ?:*LLC‘S e
I‘-i—?éé“éﬁﬁ??aﬁ%é’é‘?&“ A @ ; MC BYT1-0056 ;;5;41 #* 700-0021 PERMA BOND A10,
PROCESS. PING TO BE SECURED || | e i _\ £ APPLY TO 4 SCREW MALE THREADS
BY SOLDERING S\DE MARKED ¥ \CLIIIIIT ! ON BOTIOM OF BOARD
1 * [ <

SEE SCHEMATIC #S0917-0056
SEE Bt #E 970054

DWN. BY MATERIAL E
PAOPRIETARY RIGHTS are included in A - - s
e dhnctd non i e o] AR 8-17-84 BROADCAST ELECTRONICS INC.
tien is submitted in confidence and neither [ cHKO
his document nor the informalion dis- ’4 -84 4100 N, 24TH ST, P.O.BOX 3606 QUINCY, i 62305 217/224-9600
closed herein shall be reproduced or lrans- | #P7) -1 TELEX 250142 CASLE BROADCAST
ferred o other documenls or used or dls-
closed to others for mansfacturing or for  ME FINISH TITLE
an\;‘ mhgé purposel excebpt agﬂép:ég%asﬁ [P PCR ASSEMRLY
“authoriz| in wikting by
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. EIA H-1-8% TYPE | SIZE | DWG. NO. REV
TOLERANCE {DECIMAL} U.0.S. AlC q 171~ OO 5JO J
a % 030 xox £ o405 JMFG. NEXT ASSY.
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+5Y

+5v SOURCE Jaaed

L

lcs lca lcw _Lce _[_csz
[T T

wonsv’]‘

+15V
+15Y SOURCE Ja4&3
+ e
22/50V
COMMON 58P 1442
+ c3
2a/50v
~15V SOURCE J44&L
~5v
ai
10K
1 ] 14
L 4
BEF IN J43 } U N\
0.1 2 7418139
L RZ v
=32.7K
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i at e J6 |DUAL MOD CONTROL
v —d¢J2 |osz snp
3 ua re a0
p15 -
{17 ;@:;
p——13123 V
SBOPF ¥
o can 10/35¢ VCO MODULE
W I} o2t ASSY . NO.
0.2 g ] 2170061
0.047
3 i
¥y T
$4.3K 13 U~ 13 A RN EE Il “i
Yy LAAl
W 4 =2 & & pes UBE 6 Legs | CONTROL VOLTAGE
4.3 1% J_em 819 E A14 0.022 ?MMB 1t upaz:;a
40, 3K 10K 5]
S80PF %
£18 1— ! S c24
- v e -yt
. SEE NOTE 4
i L; i i S; T
) [aY i Ei) ™~ [T 3 €0 ™~ g il
I 1 T i O 15V
51 J? 53 sz +ﬁv
M5B L&B HSB 188
1e07 [ouaL Moo OUT
+HY
o
8.1
use
4065 |14 4066 a%0
L1 c2n Fo ,o-l-—-——[—qa | I ARA Legs | veo ouT
vea auT Jased . § | 3 s
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usC uap
) Con EBOPF 406D 4056 o
GND J4d BEOPF i 2
8 187 NOTES
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1. ALL RESISTORS IN OHMS, 1/4W, 5% ALL
CAPACITORS IN MICROFARADS, UNLESS
OTHERWISE SPECIFIED.

2. LABT COMPONENTS USED:

D2, 084, Li, Q4, R3O0, S2 U8, Ja4a.
COMPONENTS WOT USED: J10-J42.

3. BEE PCB ASSEMBLY ADS17-0070,

4. INSTALL P8 IF STATION FREGQUENCY IS BELCW 1300 KHZ.
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PAODGCED O TRANAFERAED TG QFHER
MCHTS DA USED Off BYSCLOSED T8 FHGR ok

DIBGOSED HEACTR. |1t HAYDEN| G-4-B6
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SEE B/M
8170670

4100 H. 247TH BY. QUINCY. IL, 62305 247/224-9€00

| sroapcast ELECTRO\J;C&‘ ING.

TELEX 280442 CABLE “ORDADGAST

SCHEMATIC
SYNTHESIZER BOARD

TYPE! SIZE}DWG.NO.
Sib

g17-0070 _|B

T et InaLy MINDRRTED 0 ME FINTSH TITLE
WRTTING BY BHOADCABT ELECTRONICE, INC,
PROJ ENGR
TOLEAANCE DECIMAL U.0.5.
X 080 LERR T 005 MF G NEXT ASSY
XX 2045 ANGLES @ P

mooeL AX—10 |scare —— |oueerd oed




9

° u43
Ui

/ 547-0070

Pg
SEE NOTE 2

Qir=
7
b [

J —
AX-10 SYNTHESIZER ©°
ASSY. NO.2S817-0070

ne

SEE NOTE 3 g

917-0061 \
Y
O

SOLDER TO 9117'-0051—/
AND 4710857

—— 471-0857
410-1410 —/

ua TO BE MOUNTED AFTER FLOW SOLOER
RE WITH 424~1443 RIVETS, 4 PLCS.
SEE DETAIL "A" \
A00-00086, 4 PLCS.
ISOLATORS TO BE MOUNTED AFTER NOTES:
FLOW DER. FLARED ERGE OF
ME&\%T?EEE EIN TO BE LOCATED ON 1. SEE SCHEMATIC NO. S0817-0070.
SCLDER SIDE OF PCB. 2. INSTALL PS IF STATION FREGUENCY IS BELOW $300 KHZ,
3. % - INDICATES WHERE 8170064 IS TO BE SOLDERED TO
4750857, 2 PLACES.
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APPENDIX A
MANUFACTURERS DATA

A-1.  INTRODUCTION.

A-2, This appendix lists technical data applicable to the operation and maintenance of the
AX~-10 AM stereo exciter. Information contained in this section is listed in the following

order:

1. Data Sheet, Semi Processes Inc. N~Channel Enhancement~Mode Quad D-MOS
FET Analog Switch Arrays, SD5000.

2. Data Sheet, Advanced Micro Devices Voltage Comparator, AM686.
3. Data Sheet, Signetics UHF Operational Amplifier, NES539N.

.
A 1 BROADCAST
- ELECTRONICS INC




N-CHANNEL ENHANCEMENT-MODE

ABSOLUTE MAXIRMUM BATINGS (Ta = +25°C unless otherwise noted)

PARAMETER  SD5C0D  SD5001
Vg +20 +10
Vsp +20 +10
Vo +25 +15
Van +25 +18
Vas -25 -15

+30 +25

Ve -03 0.3
+30 +26

v w25 -15
ap +30 +25

ORDERING INFORMATION

WAD D-MOS FET ANALOG SWITCH ARRAYS

SD500Z  UNITS In Continuous Drain Current ............ 50mA
+15 Vde Pp Total Package Power Dissipation
+15 Vde (atorbelowTa = +25°C)........... 640mW
+22.5 Vdo Linear Derating Factor ......... 10.67TmW/°C
+22.8 Vde Pp Single Device Power Dissipation
~225 Vde (atorbelowTa = 4+25°C)........... 300mwW
+30 vdc Tj Operating Junction Temperature
:033 ggg Range ..... v ~55 to +85°C
_925 Vdc Ts Storage Temperature Range .. ~55t0 +150°C
+30 Vde

AS08000

PIN CONFIGURATION

TOP VIEW

PACKAGE DIMENSIONS

Flastic “N" Package
1

la— 770 (105581 MAX <oad

SCHEMATYIC DIAGRAM
:0~——~= a g 4
vo——o)'o—o- -03T 75:5’-0s
uo-——-I B L e
ro-0?0—0s 0¥ T Bos
"0""“”»; 1 £ -'fd--
-o—.-o)’o--ou -og [ T‘i{)n
=" Oww-«} " ! -4(3—-
© O O—0n 1803 —t Bou

g

Note: Pl numbers correspond o

Packagoe Pln-out

B R

Dimenslons: 040 x 032 x 010 Inches

PAD PAD AD PAD o

RO, FUNCTION NG, FUNCTION Ry
1 Gats No, 1 7 Gate No, 3 WWM -
2 Source No, 1 8 Source No. 3 ¢ Wb i o
3 Source No. 2 9 Source No. 4 . ] )
4 GateNo. 2 10 Gate No.4 o b b L
& Drain No. 2 11 Draln No. 4 Lous gendaw oot i
& Draln No. 3 12 Draln No. 1., o
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ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SDE0OD SD5001 Sb5002
1EST
# PARAMETER UNIT CONDITIONS
(N | TYP MR | MEE | TYP | MAX | MIN | TYP | MAX
Dratn-Soutce Ip = 10nA
1 BVng Breakdown Voltage | 20 | 25 0} 25 5 | 25 V | Vgg=Vpg= —&V
Source-Diain Ig = 10nA
4 B¥gp Broakdown Voltage | 20 10 15 V| VapeVgpm ~5YV
BrainSubstrate Ip=100A, Vgg =0
3 BVpe Breakdown Voltage 25 16 225 v Source Open
Source-Substrate fg=10s AVgg =0
4 BVYga Broakdown Voitage 25 186 28 v Drain Open
5 10 nA |} Vpg =10V
——— Drain-Source
6 Ipfotn Off Gurrent 0 pA {Vps=18Y | Vag=Vps
— = ~5Y
7 10 na Vps =20V
8| ¢ 10 nA | Vgp =10V
- - Source-Dralrs
9| & s QOFF Gurrent 10 nA | Vep=18Y | Vep=Vap
3 = B
10 19 nA | Vgp =20V
11 10 rA  |Vgp=25v
Gate-Body Vpp = Vsp
leas {.eakage Current =0
12 10 10 na | Vop =30V
Gate Threshold Vs = Vagip = 1 A
13 Vasithy Voltage 0.% 10 | 20 01 18 | 20 &% 1.0 20 v Vg =0
14 50 | 70 50 | 70 50 | 70 ohms | Vag =5V
15 DrainSource 30 30 3¢ ohms [ Vgg =10V
— TDS{ors ON Reslstance I trA
% 23 2 23 ohms | Vgg=18v | DT
7 19 tE) ] ohis | Vg = 20v | Ve =1
ON Regsistance
18 s Match 10 | 50 10 | 50 10 | 50 | ohms §Vgg=5V
Common-Source Vpg = 10V, ip = 20mA
19 s Forward Transcond, 10 12 10 12 0 12 mmhos { § = IKHzZ VEB =0
Gate Mode
20 s + gd + gb) Capaciance 24 {35 24 | 35 24 35 pF
% Drain Node
21 o |Cgs+om Capacitance 3 115 13 (15 13 | 16 pF Vpg = 10V
% Source Node Vpg = Vgg = 15V
22| L e 4 g Gepacltance 35 [ a0 35 ;45 35 | 4D pF f= IMHZ
Reverse Transfer
28 ) Capacitance 03 [ 05 03 | CE 03 05 pF
24 Cr Cross Talk =107 107 —-107 dB

2-44



Voltage Coparar

Distinctive Characteristics _ _
o 12ns MAXIMUM PROPAGATICN DELAY AT 5mV e Electrically and optically inspected dice for assemibiers

OVERDRIVE of hybrid products.
e Complementary Schottky TTL outputs @ Available in metal can and hermetic duakin-line
@ Fanout of B packages.
e 100% reliability asstrance testing in compliance with
MiIL-STD-883
FUNCTIONAL DESCRIPTION Metallization and Pad Layout
The AmBB6 is & fast voltage comperator menufactured with an T s Y
advanced bipolar NPN, Schottky diode high-frequency process that '
makes possible very short propagation delays without sacrificing
the excellent matching characteristics hitherto associated only with ~iN &
stow, high-performance linear IC’s. The circuit has differential anslog
inputs and complementary logic outputs compatible with Schottky
TTL. The output current capability is sdequate for driving &
standard Schottky inputs, The low input offset and high resolution
make this comparator especially suitable for high-speed precision
analog-to-digital processing.
—— 0
A lgtch function is provided to altow the comparator to be used in g v
sample-hold mode. f the Latch Enable input is LOW, the com- )
parator functions normally, When the Latch Enable is driven MIGH, LATCH N GROUND
the comparator outputs are locked in thelr existing logical states, ENASLE
1§ the latch function is not used, the Latch Enable may be left open
or connected to ground, 46 X 53 Mils
CIRCUIT DIAGRAM
§ ENASLE g0 ouTRUT . -
R R Ig Rag R Rs R A0 iR Ei R [
son  Fan e al J, s |2 3 625 lé ;38 325w - vie  fem
14 Q2o
€F°1 fiyg DacF ™ Rig Fzp  LPRgs iy
by 8 K o3 g g 0255_ r:sg |, |08 [0 ls‘z o
— Oagt— o8] |os TR 2] e %
sy L0 1 = | & 0 - o 233 —F 077
04 8 ) Ry ]
i fi f__a ,la’—)nm - ok 7 . - KL |t T outhur
J 1% B2k P LT 9100
% 0 |os 30 F— 037 4 o B
NON-INVERTING .yl | £ r e 1:31‘9 '3 ’\1
INPUT | I N k2 . LT GROUND
a
mVERTING 1) owi— | fKow] | o e Ko
Qaa Q
L L, G4a T - e 02 o
Gy 3} g ?éﬁ.( 5 P K G5 i ¥ | .\l 2
copr eyl Tt £ [
ans :o:z o r‘ Ka“ 040 Kﬂss i 03
Rap Rag Rap Rz fag Ryg Raa
4308 20052 68011 58071 oS 1508 s0a _
LiC-130 v
ORDERING INFORMATION CONN‘ECTION DIAGRAMS
Top Views
Part Package Temperature Order Metal Can Dual-1n-Line
Number Type Range Number m:[:e "L
Amege Vet Can 0°C 1o 70°C AmBBBHC : . v Y we s sj] e
[
DIP 0°Ct070°C  Am686DC e m v 24 i e
NI
Metal Can  —55°C to +125°C  AmBB6HM R et } TourT  nawmviTIG (s 12] o ourmr
Am686 DIP ~55°C 10 +125°C  AmB86DM ERRRC oo Ve L1 w5 croune
Dice 0°Cto 70°C  AmGBEXC ot elnano v ge e
Amb86 .
Dice  —55°C10+125°C AmBEGXM 5“3155'5 s AP
LIC-931 e 1 I ke
Note 1; On metalt package, pin § is connected ro case.  LIC.132
On PiP, pin 6 is connacted 1o case.




MAXIMLUM RATINGS (Above which the useful life may be impaired)

Positive Supply Voltage +71V Operating Temperature Range

Negative Supply Voltage -7V Am688-C 0°C to +70°C
Input Voltage 4V AmB86-M ~B5°C to +125°C
Differential Input Voltage 6V Operating Supply Voltage Range :
Power Dissipation (Note 2) 600mw Amb686-C vt = +5.0V £5%, V™= —B6,0V £5%
Lead Temperature {Soldering, 60 sec.} 300°C AmBEE-M vt = 45,0V £10%, V™ = —B.0V £ 10%
Storage Temperature Range —65°C 10 +150°C Minimum Operating Voltage (VT to V™) 8.7V '

ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE RANGES (Unless Otherwise Specified)

DC Characteristics
Symhbol Parameter Conditions {Note 3} AmBB6-C AmB86-M Units
Rg < 1000, T = 25°C 3.0 2.0 mV MAX,
VYos Input Offset Voltage Rg < 1002 35 3.0 mV MAX.
Average Temperature Coefficient .
AVos/AT of input Offset Voltage Rs < 1008 10 19 HVI'C MAX.
258°C < TA < Ta (max) 1.0 1.0 uA MAX,
log {nput Offset Current Ta=Ta (min) 1.3 16 A MAX.
) 2B°C < Ta < TA (max.) 10 10 HA MAX,
g input Bias Current Ta=TA {min) 13 16 uA MAX,
Ve Input Voitage Range +2.7.-33 +2.7, 3.3 V MiN.
CMRR Common Mode Rejection Ratio Rg < 1000, —3.3V < Vo < +2.7V 20 80 dB MiIN.
SVRR Supply Voltage Rejection Ratio Rg < 1000 70 70 dB MIN.
Vor Qutput HIGH voltage t = ~1.0mA, Vg = Vg (min.) 2.7 25 vV MiN,
Vot Output LOW Voltage Iy = 10mA, Vg = Vg (max,} 0.5 0.5 V MAX,
I+ Positive Supply Current 42 40 mA MAX,
i Negative Supply Current 24 32 mA MAX,
Ppiss Power Dissipation 416 400 mW MAX,
Switching Characteristics {V* = +5.0V, V™ = —8.0V, Vjn = 100mV, Vo4 = 5.0mV, C_ = 15pF) {Note 4)
Propagation Delay, TA {min) < Ta < 26°C 12 12 ns MAX,
tod+ Input to Cutput HIGH Ta=TA (max.) 15 15 ns MAX.
. Propagation Delay, TaA (min) & Ta < 25°C 12 12 ng MAX.
pd— input to Output LOW Ta=TA (max.) 15 15 ns MAX.
Mpg g;:fs;::"gs‘t‘p:';paga“"" Delay Ta=25°C 2.0 2.0 ns MAX,

Notas: 2. For the maetal can package, derate at 6.8mW/°C for operation at ambient temperatures above +95°C; for the duat-in-line package, darate at
9mW/°C for operation at ambiant temperatures sbove 116°C,
3. Wnless otherwise specified, vt = +5.0V, V™
input step with 5.0mV overdriva,
4. The outputs of the Am&86 are unstable when biased into thair linesr range. 1n ordar to prevent uscillation, thae rate-of-change of the input signal
as it passes through the threshold of the comparator must be at least 1V/us For slower input signals, a srnall amount of ex ternal positive fesdback
may be spplied around the comparator to give a faw millivolts of hystaresis,

5,0V and the Latch Enable input is at Vg, Tha switching charactaristics are for a»100mv

Propagation Delays as a
Function of input Overdrive

HERE
> 42
3w
o
5 %
g ]
g 8
g 7
o.
&
-]
1.

CpL= 150F
Vin = 300mY |
tpat
Tyedi—
1 E I |
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N W 7¢°C
Py | 1l
P
asoc | | LA
1
~55°C
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10 100

OVERDRIVE -~ mV

PROPAGATION DELAY — ns

PERFORMANCE CURVES

Propagation Delays as a
Function of Temperature
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LINEAR LS| PRODUCTS

ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER SE/NES53

DESCRIPTION FEATURES PiN CONFIGURATION
The Signetics SE/NES5S38 is avery wide band- @ Gain bandwldth product: 1.2GHz at174R B,F,N PACKAGE
widih, high slew rate, monoiithic operational = Slew rate: 600/Vuses n
amplifier for use in video ampiifiers, RF e Full power response: 48MH:z
amplifiers, and extremely high slew rate e Ayq : 52d8 typical + impuy [1] [14] ~weur
ampiifiers. & 3500Hz unity gain we [2] 73] ne.
- E
Emitter follower inputs provide a true differen- voupeuy L] (2] Conmensanon
tial high input impedance device. Proper exter.  APPLICATIONS s [4] 1] e
nal compensation wilt allow design operation  ® Fast pulse ampliflers Voghdiiivad 5 | 3] +v
over a wide range of closed loop gains, botr  © RF vscillators we. [ 3] no
inverting and non-inverting, to meet specific  © Fast eampla and hold '
design requiremants. ° High gain video ampiifiers oho [73 ] oursur
(BYY > 20MHz)
TOP VIEW
ABSCLUTE MAXIMUM RATINGS ORDER NUMBERS
SEMNESS3F  SE/NESSGN
PARAMETER RATING LT NES530D
Voo Supply voitage 12 v
Pp Internal power dissipation 560 mW
Ts1es Storage temperature renge —65 to +150 *G
TS Max junction temperature 150 °G
Ta Operating temparature range
NE Oto 70 °C
SE —&5 to +128 °G
Lead temperature 300 G
EQUIVALENT CIRCUIT

G (12) FREQUENCY COMP.

. O (10} +¥an
l ; i :
< <

AAA,
VY

=4 @
WNVERTING INPUT

AN

Ot

NON-NVEATING
INPUT :E

7

A
VA

{@ourPUY

22K

S— Y
AA
A
WY

O (¥} GRb

o Q (3 -vee
Y ——
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LINEAR LS PRODUCIS

DC ELECTRICAL CHARACTERISTICS  vge= £8V, Ta = 25°C uniess otherwise specifind
SES539 NES5539
PARAMETER TEST CONDITIONS Min | Typ | Max | Min | Typ | Max uNIY
Vs  Input offset voitage Vo = OV, Rg = 1000 Over temp 2 5 mv
Ta = 258°C 2 3 25 1.6
AVgslAT 5 ] »I°C
los input offset current Over temp ! 3 A
Ta = 25°C .1 1 -4
Aiosl’ AT B 5 nal*G
Ig input biag Gurrent Over temp 8 i A
Tp = 25°C 5 13 5 20
Abg/AT 10 10 RASC
CMRR  Common mode rejection ratio F = 1kHz, Rg= 1008, Ve = 1.7V 0 80 70 80 dB
Overtamp | 70 87 dB
Ry input impadance 00 100 kQ
Rogr  Output impedance 10 10 1
VouT Output voltage swing Ry = 1500 to GND +Swing il R v
and 4708 to —Vpg ~Swing 1.7 | ~2.2
Over tomp +8wing | +2.3|+43.0 y
—Swing 1 —14.5 ] 2.1
Vour Cutput voitage swing Ry = 2k} to GND
Tp = 26°C +Swing +2.5 1431 Vv
-Swing | —-2.01-27
icot  Positive supply current Vo =0, Ky = Over temp 14 8 mA
Tp = 25°C 14 7 14 18
log—  Negative supply current V=0 Ry=w Over temp " 15 mA
Ta = 26°C 11 14 11 15
PSRR  Power supply relection ratio AV = 21V Over temp 300 § %000 IM'AY
Ta =25°C 200 | 100G
. . Vg = 2.3V, ~1.7V
Ayop  Large signal voitage gain RL = 1500 to GND, 470 to —Veg 47 52 87 a8
. : Vg = +E3Y, 1.7V
Ayot.  Lerge signal voltage gain 0 ' dB
Ry = 2K to GND Ta = 26°C 47 | B2 | 87
. ; Vg = +2.8Y, ~2.0V Over femp | 46 60
A Large signal voltage gain Q : ¢B
VoL R, = 2k0 to GND TA=25°C)| 48 | 53 | 58
NOYE
1. Ditlerential input voitage should sot excead 0.26 volls to provent excessive inpul bias
current and common mode voltege 2.5 voits, These voltaga fimils may be exceeded if
Gurrent fimil 38 10mA.
Signetics 6-119




DUCT WARRANTY
LIMITED TWO YEAR

While this warranty gives Purchaser specific legal rights, which terminate two (2) years (oneyearonturntabie,
cariridge and biower motors) from the date of shipment, Purchaser may also have other rights which vary state
to state.

Broadcast Electronics, Inc. {*Seller”) hereby warranis cartridge machines, consoles, and other new
Equipment manufactured by Seller against any defects in material or workmanship at the time of delivery
thereof, that develop under normal use within a period of two (2) years {one year for turntable, cartridge and
blower motors} from the date of shipment, as such term is defined herein. Othermanufacturer's and suppliers'
Equipment and sarvices, if any, including electronic tubes, solid state devices, transmission line, antannas,
towers, related equipment and installation and erection services, shall carry only such manufacturer’s or sup-
pliers’ standard warranty. This warranty extends to the original user and any subsequent purchaser during the
warranty period. Seller's sole responsibility with respectto any equipment or parts not conforming to this war-
ranty is to replace such equipment or paris upon the return thereof F.O.B. Seller's factory or authorized repair
depot within the period aforesaid.

in the event of replacement pursuant to the faregoing warranty, only the unexpired portion of the war-
ranty from the time of the criginal purchase will remain in effect for any such replacement. However, the war-
ranty petiod will be extended for the length of time that Purchaser is without the services of the Equipment due
{o its being serviced pursuant to this watranty. The terms of the foregoing warranty shalibe null and void if the
Equipment has been altered of repaired withoui specific written authorization of Seller, or if Equipment is oper-
ated under environmental conditions or circumstances other than those specifically described in Seller's prod-
uct literatiire or instruction manual which accompany the Equipment. Sellershall not be liable for any expense
of any nature whatsoever incurred by the original user without prior written consent of Seller.

Seller shall not be liable to Purchaser for any and all incidental or consequential damages for breach of
either expressed or implied warranties. However, some states do not allow the exclusion or limitation of inci-
dentalor consequential damages, se the above limitation or exclusion may not apply fo Purchaser. Allexpress
and implied warranties shall terminate at the conclusion of the period set forth herein, Any card whichis en-
closed with the equipment will be used by Seller for survey purposes only.

it the Equipment is described as used, it is sold as is and where is. If the contract covers equipment not
owned by Seller at this date, it is sold subject 1o Seiler's acquisition of possession and title.

EXCEPT AS SET FORTH HEREIN, AND EXCEPT AS TO TITLE, THERE ARE NO WARRANTIES, OR
ANY AFFIRMATIONS OF FACT OR PROMISES BY SELLER, WITH REFERENCE TO THE EQUIPMENT,
OR TO MERCHANTABILITY, FITNESS FOR A PARTICULAR APPLICATION, SIGNAL COVERAGE, iN-
FRINGEMENT, OR OTHERWISE, WHICH EXTEND BEYOND THE BESCRIPTION OF THE EQUIPMENT
ON THE FACE HEREOF.

BROADCAST ELECTRONICS, INC.
4100 North 24th Street, P.O. Box 3608, Quincy, lllinois 82305




