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This manual, as well as the sofiware described in it, is
furnished under license and may only be used or copied
in accordance with the terms of such license. The infor-
mation in this manual is furnished for informational use
only, is subject to change without notice, and should not
be construed as a commitment by Datron, Datron
assumes no responsibility or liability for any errors or
inaccuracies that may appear in this book.

Except as permitted by such license, nio part of this pub-
lication may be reproduced, stored in a retrieval system,
or transmitted, in any form or by any means, electronic,
mechanical, recording, or otherwise without the prior
writien permission of Datron,

Software License Agreement and Warranty

This software is licensed to the user (licensee) under the
express terms and conditions of Datron’s software
licensing policies and agreement as outlined below. By
receiving and installing this software package the user
(licensee) has indicated acceptance of the terms and con-
ditions of this agreement presented herewith,

As used in this document, the term “Software™ shall
mean the application or control software in machine-
readable format and the hardware protection key, along
with any or all supporting documentation, as well as all
updated or enhanced versions of the program supplied to
the user at later date(s). This software license does not
include source code, and therefore, no license is granted
with respect to source code of any kind utilized directly
or indirecily in any Datron or Datron supplied third party
product. Note, in some cases, covered software may be
included in Datron products in RAM or ROM, and/or
forms of machine readable code, not readily accessible
to the user or licensee.

In consideration of the terms and conditions of this
agreement, Datron grants the user a non-exclusive, non-
transferable license to install and operate one copy of the
program. Licensee agrees not to attempt, aid, authorize,
or direct any effort, either directly or indirectly to reverse
engineer or reverse compile the Software. Licensee fur-
ther agrees they or their agents are not authorized to
make derivative versions or changes to the Software.
Title to and ownership of the Software shall at all times
remain with Datron and/or its licensors. Further, no
license is granted to copy or reproduce in any form what-
soever the Sofiware supplied without the express wriften
permission of Datron, prior to any such conternplated
acfion.

Datron may terminate this agreement and discontinue
further warranty coverage at any time due to failure to
comply with the terms and conditions of this agree-
ment. In such an event, Datron will provide the user
with written notice of such a “failure-to-comply™ and the
user will have 10 days to demonstrate that a remedy has
been implemented. If the user fails to perform, the
agreement will be terminated by further written notice

from Datron, Upon termination, the user shall immedi-
ately return all original Software, documentation, and
any copies of each to Datron.

This Software is licensed “AS IS” and Datron provides a
warranty that covers the media upon which the Software
is etmbedded for a period of 30 days from receipt of the
product. Under this wamanty policy Datron’s sole obli-
gation shall be te replace or repair, at Datron’s discretion,
any such media that in Datron’s opinion proves defec-
tive, The user is obligated to provide Datron with a
detailed description of possible defects along with sam-
ple material such that Datron can reproduce the identi-
fied defects.

By receipt and use, user (licensee) acknowledges that
certain software developed or distributed by Datron is
controlled by one or more governmental agencies. The
user (licensee) herewith acknowledges they will take ali
necessary actions to comply with applicable regulations
concerning the use of licensed software. Further, Datron
is under no obligation to supply source code or docu-
mentation of its software for any reason.

Datron makes no representation, express or implied, with
respect to any Sofiware licensed under this document as
to its fitness for any particular purpose or intended use.
Furthermore, Datron shall have no liability under this
agreement for any incidental, special, or consequential
damages arising out of the use of any supplied software
programs. Datron reserves the right to make periodic
changes in it’s software for any purpose without any
obligation to notify users.

One Year Limited Warranty and Remedies

Datron warrants that its equipment is free from defects in
design, materials, and workmanship for a period of 12
months from the date of installation of the eguipment,
but in no event later than 15 months from the date of
shipment. If the equipment does not provide satisfactory
service due to defects covered by this warranty, Datron
will, at its option, replace or repair the equipment free of
charge.

Should it be impractical to return the equipment for
repair, Datron will provide replacements for defective
parts contained in the equipment for a period of 12
months from the date of installation of the equipment,
but in no event later than 15 months from the date of
shipment.

This warranty is limited to the original purchaser and is ;
not transferable. Repair service performed by Datron is
warranted for the balance of the ariginal warranty or 90

days, whichever is longer.

Exclusive Warranty: There are no other warranties
beyond the warranty as contained herein, No agent,
employee, or representative of Datron has any authority
to bind Datron to any affirmation, representation, or war-
ranty concerning the equipment or its parts that is not in
conformity with the warranties contained herein,
EXCEPT AS EXPRESSLY SET FORTH ABOVE, NO
OTHER WARRANTIES, EITHER EXPRESS OR
IMPLIED, ARE MADE WITH RESPECT TO THE
EQUIPMENT OR THE PARTS CONTAINED



THEREIN, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, AND DATRON EXPRESSLY DISCLAIMS
ALL WARRANTIES NOT STATED HEREIN.

Limitations of Warranty: This warranty does not
cover:

Physical damage to the equipment or its parts that does
not involve defects in design, material, or workmanship,
including damage by impact, liquids, temperature, or
gases.

Damage to the equipment or its parts caused by light-
ning, static discharge, voltage transients, or application
of incorrect supply voltages.

Defects or failures caused by unauthorized attempts to
repair or modify the equipment.

Defects or failures caused by Buyer abuse or misuse,

Return of Equipment - Domestic: To obtain perfor-
mance of any obligation under this warranty, the equip-
ment must be returned freight prepaid to the Technical
Support Services. Datron World Communications Inc.,
3030 Enterprise Court, Vista, California 92083. The
equipment must be packed securely. Datron shall not be
responsible for any damage incurred in transit. A letter
containing the following information must be included
with the equipment.

a. Model, serial number, and date of installation.
b. Name of dealer or supplier of the equipment.
¢. Detailed explanation of problem.

d. Return shipping instructions.

¢. Telephone or fax number where Buyer may be con-
tacted.

Datron will return the equipment prepaid by United Par-
cel Service, Parcel Post, or truck, If alternate shipping is
specified by Buyer, freight charges will be made collect,

Return of Equipment - International: Contact Datron or
your local Representative for specific instructions, Do
not return equipment without authorization. Tt is usually
not possible to clear equipment through U.S. Customs-
without the correct documentation. If equipment is
returned without authorization, Buyer is responsible for
all taxes, customs duties, clearance charges, and other
associated costs.

Parts Replacement: The following instructions for the
supply of replacement parts must be followed:

a. Return the parts prepaid to “Parts Replacement”
Datron World Communications Inc., 3030 Enterprise
Court, Vista, California 92083; and

b. Include a letter with the following information:
1. Part number

2. Serial number and model of equipment

3. Date of installation

Parts returned without this information will not be
replaced. In the event of a dispute over the age of the

replacement part, components date-coded over 24
months previously will be considered out of warranty.

Remedies: Buyer’s sole remedies and the entire liability
of Datron are set forth above. In no event will Datron be
liable to Buyer or any other person for any damages,
including any incidental or consequential damages,
expenses, lost profits, lost savings, or other damages
arising out of use of or inability to use the equipment.
1/95

Safety Considerations

This product and manual must be thoroughly understood
before attempting installation and operation. To do s0
without proper knowledge can resuit in equipment fail-
ure and bodily injury.

Caution: Before applying ac power, be sure that the
equipment has be properly configured for the available
line voltage. Attempted operation at the wrong voltage
can result in damage and voids the warranty. See the
manuals section on installation. DO NOT operate equip-
ment with cover removed.

Earth Ground: All Datron products are supplied with a
standard, 3-wire, grounded ac plug. DO NOT attempt to
disable the ground terminal by using 2-wire adapters of
any type. Any disconnection of the equipment ground
causes a potential shock hazard that could result in per-
sonal injury. DO NOT operate any equipment until a
suitable ground has been established. Consult the man-
ual section on grounding.

Servicing: Trained personnel should only carry out ser-
vicing. To avoid electric shock, DO NOT open the case
unless qualified to do so.

Various measurements and adjustments described in this
manual are performed in ac power applied and the pro-
tective covers removed. Capacitors (particularly the
large power supply electrolytics) can remain charged for
a considerable time after the unit has been shut off, Use
particular care when working around them, as a short cir-
cuit can release sufficient energy to cause damage to the
equipment and possible injury,

To protect against fire hazard, always replace line fuses
with ones of the same current rating and type (normal
delay, slow-blow, etc.). DO NOT use higher value
replacements in an attempt to prevent fuse failure, If
fuses are failing repeatedly this indicates a probable
defect in the equipment that needs attention.

Use only genuine Datron factory parts for full perfor-
mance and safety of this product.

Made in the USA
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SECTION 1: GENERAL INFORMATION

1.1  General Description
The Datron World Communications Inc. (DWC) AT7000B Automatic
Antenna Tuner is designed to match the 50 chm output of an HF/SSB
transceiver to a variety of antennas for mobile, marine, and fixed
station applications over the frequency range of 2 to 30 MHz. The
AT7000B is specifically designed to work with the TW7000
transceiver where tuning is accomplished automatically upon initiation
of a tune cycle by the operator at a controlled 10W level. A positive
indication of successful tuning is provided at the end of the tune cycle.
A memory feature allows scanning of up to 100 preset channels with a
retune time of approximately 10 ms.

The AT7000B can also be used with other HF/SSB transceivers as
long as a suitable interface is provided. Contact the factory for details
concerning individual applications.

1.2 Physical Description
The AT7000B is designed for operation under the most severe
environmental conditions. If is contained in a rugged, waterproof case
that should be mounted as close as possible to the radiating part of the
antenna.

1.3  Technical Specifications
Table 1-1 lists the technical specifications for the AT7000B.

Table 1-1
Technical Specifications

Frequency Range 1.6 to 30 MHz

Tuning Capability Whips, wires, and doublets as shown
15 to 75 ft. antenna 2 to 30 MHz

10 to 75 ft. antenna 2.51t0 30 MHz

Doublets Less than or equal to a ratio of 3:1

VSWR at the operating frequency
Minimum length 32 ft. 1.6 t0 2.0 MHz

Rated RF Input Power 125W, PEP

Tuning Mode Fully-automatic

General Information 1-1



Table 1-1
Technical Specifications

Tuning Accuracy Typically greater than or equal to a
1.5:1 ratio VSWR referenced to
50 ohm

Tuning Time Typically 2 seconds (initial tune),
10 ms (memory tune)

RF Tune Power

Typically 10W to 20W average

Primary Power Input +12 Vdc at 1.8A, maximum.

Mechanical

Weight 6.2 Ibs. (2.8 kilos)

Size 14in.x 11 in. x 3 in.
(B6cmx28cmx 8cm)

Case Waterproof, ruggedized

Environmental

Temperature -30°C to +6°C

Shock, vibration Per MIL-STD-810D

Connections

RF Connection (input) N type RF input connector

RF Connection (output) High-voltage ceramic insulator

Control Connection

14p scaled connector

Ground Connection

Ground lug

Continuous Duty Operation (The following conditions must be
observed when operating in the FSK mode)

Antenna Lengths

Frequency Range  Antenna Length
2.0to 30 MHz 27m (75 ft.)

3.0 to 30 MHz 9.6m (32 ft.)
5.0 to 30 MHz 4.8m (16 ft.)
7.0 to 30 MHz 3.0m (10 ft.)

from direct sunlight.

Sun Loading: The AT7000B is rated to 60°C ambient. This tem-
perature can be exceeded if the case is exposed to direct sunlight.
For FSK operation it is important the AT7000B is installed away

Technical Specifications



SECTION 2: INSTALLATION

2.1

2.2

2.3

2.3.1

General

System installation is a four-part process that includes selecting the
antenna, installing the antenna, mounting the antenna tuner, and
connecting the appropriate interface cables between the tuner and the
fransceiver.

Selecting the Antenna

The AT7000B is designed primarily for use with end-fed, unbatanced
antennas such as whips and long wires. The radiating portion of the
antenna is connected directly to the funer via a high-voltage insulator.

Broadband resonant antennas like LPAs may be used with the
AT7000B. Narrow-band resonant antennas, such as dipoles, may only
be used if the antenna VSWR (including coaxial feedline) is less than a
ratio of 3 to 1 at the operating frequency.

The AT7000B works with almost any end-fed antenna within the
specified frequency range, provided an effective ground is used.
Antenna efficiency is proportional to length and in most cases is of
maximum efficiency at an electrical 1/4 wavelength. This means that
the longest possible antenna should be selected for each installation.
Very short antennas are only recommended where there is no other
alternative, such as in a vehicular configuration.

Antenna Installation

The antenna system is a key part of the communication system and for
satisfactory operation must be installed correctly. The AT7000B uses
unbalanced antennas that use a ground as half of the antenna system.
The ground forms an image antenna and is a critical part of the system.
It is essential to consider both the ground and the antenna when
designing the system.

Antenna Location
A number of issues should be carefully considered when installing the
antenna.

The antenna should be located in a position free of obstructions,
particularly in the desired direction of communication. It should be
kept as far away as possible from buildings, trees, and vegetation.

Installation



2.3.2

If metallic masts or supports are used, the insulators should be
arranged so that the antenna is spaced at least 2m from the mast.

Since the radiating part of the antenna starts at the tuner, the lead-in
cable from the tuner to the antenna should be kept as short as possible.

Vertical antennas have an omnidirectional radiation pattern and
provide equal performance in all directions.

Horizontal wire antennas have maximum radiation broadside to the
antenna when the operating frequency is less than a 1/4 wavelength,
As the frequency increases beyond a 1/4 wavelength, lobes appear in
the radiation pattern with the principal lobes becoming closer to the
plane of the antenna as the length increases. Because radiationisata
minimum at the end of the antenna, it should be located so that the
ends point in directions where communications are not required.

A vee configuration minimizes the directivity of the horizontal
antenna and is recommended for all-around coverage. In addition, the
vee antenna is a compromise between vertical and horizontal
polarization and will give good results for communications with land
or marine mobiles using vertical whip antennas.

The antenna contains high RF voltages. All parts of the antenna and
tuner should be protected or located where there is no possibility of
accidental contact.

The antenna should not be located next to other antenna systems.

The antenna should always be rigidly supported. It will detune if it
sags or sways in the wind.

The connection from the tuner to the ground must always be a small
percentage of the total length of the antenna. The length of the
ground strap should never exceed 1m and must be made of heavy-
guage wire or strap.

If the distance between the AT7000B and transceiver exceeds 35m, it
is recommended that a low-loss coaxial cable be used.

Ground System

The ground system is a key part of the overall antenna system and is
the primary cause of poor performance when there is a problem with
the system. The following sections should be observed when
grounding the tuner,

Antenna Installation



2.3.2.1

2.3.2.2

Installation

Vehicle Grounds

The AT7000B should be connected directly to the frame of the
vehicle. A heavy strap should be used and the connections cleared of
paint and dirt. The grounding point should not be insulated from
other parts of the vehicle by nonmetallic couplings of any type.

Fixed Station Grounds

In areas of high ground conductivity, an effective ground can be made
with a ground rod. The rod should be approximately 3m in length and
installed as close as possible to the AT7000B. It may be necessary to
use several ground rods bonded together to improve the ground
contact.

Water pipes are sometimes recommended as grounds and may be
used if the following conditions are met:

. The pipe is close to the tuner

. The pipe enters the ground very close fo the tuner bonding
point

. There are no joints or couplings in the pipe that increase the
resistance path to ground

. The pipe enters soil with good conductivity
. A low resistance contact is made to the pipe

Frequently, the ground conductivity is not sufficient to provide
satisfactory operation of the tuner. This is the case with well-drained,
sandy, rocky, or loamy soils where a counterpoise must be used
instead of a rod for the ground system. This is important in a rooftop
configuration where there is no existing ground plane. The ideal
ground would be a conducting surface extending several wavelengths
in all directions around the antenna. On a rooftop, this situation may
be approximated by placing a screen of chicken wire or mesh over the
roof of the building. More frequently, a counterpoise system of radial
wires must be used (at least 8 to10 wires bonded together).



2.3.2.3 Corrosion
Ground connections are subject to corrosion and oxidation. All joints
must be clean and the hardware adequately tightened. The joints may
" be protected by an application of silicon grease or electrical tape.

2.4

2.4.1

2.5

Antenna Tuner Mounting

The AT7000B is mounted using the proper brackets on the case. A
location should be selected immediately adjacent to the antenna
feeding point. A high-voltage connecting cable must be used. An
RGB8/U cable with solid insulation may be used if the outer shielding
is removed.

Antenna Connection

The antenna lead is connected to the high-voltage insulator on the
tuner. Two wrenches should be used when tightening the nut to
prevent the stud from rotating. Because several thousand volts can be
present at the antenna terminal, adequate protection must be taken to
prevent accidental contact. It is also necessary to insure that the
antenna is spaced at least 3 cm from the conducting surface. Sharp
points should be avoided to prevent corona discharges.

Transceiver Interface Cable Connections
Connections between the AT7000B and the associated transceiver are
different depending on the model used.

The AT7000B comes with a memory feature that is designed to work
with the TW7000 to provide channel memory capability. Once the
antenna has been tuned to a particular channel, it remembers that tune
and automatically reverts to a tuned position whenever that channel is
selected again.

When used with the TW7000, the cabling for the AT7000B is as
follows.

C991526 TW7000 to AT7000B, RF cable

991938 TW7000 to AT7000B, control cable

2-4
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Installation

Table 2-1 shows the cabling pin connections.

Table 2-1
Cable Pin Connections

Pins 14, 15 Ground PinsC,F
Pins 24, 25 +12 Vdc PinsE,D
Pin 19 Rx serial data Pin A
Pin 20 Tx serial data PinB
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SECTION 3: OPERATION

3.1

Tuner Option

Operation of the AT7000B can only be done with the TW7000 or an

equivalent transceiver.

1.  Determine the channels to be scanned or the channels for which
memorized tune settings are desired.

2.  Select each channel in turn and go through an initial tune proce-
dure on that channel by pressing and releasing the tune button on
the front panel of the radio. The AT7000 funes automatically.

3.  After each channel has been tuned once, the tuner remembers
the settings for that particular channel and automatically reverts
to them when that channel is selected.

4.  Ifthe AT7000 does not tune for any reason, the TW7000 display

will indicate a bad tune. The operator should try tuning again or
check the installation. Changing the grounding of the system or
varying the cable lengths will often eliminate the problem.

Operation

3-1
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SECTION 4: THEORY OF OPERATION

4.1

4.2

4.3

Theory of Operation

General

The AT7000B is a conventional tuner that uses a standard tuning
network whose elements are switched in and out of the RF path by
relays. All operations are microprocessor controlled with RF detectors
providing the information that drives the tuning algorithm.

Tuning Network

The AT7000B uses switched capacitors and inductors to form
different networks in order to match a given impedance to 50 ohm. It
follows a basic set of ground rules in doing this.

The tuner uses a simple L network to achieve both reactance
cancellation and up or down impedance transformation. If impractical
values are needed for the L network, it defaults to a P1 configuration.

For impedance down transformations, an input capacitance maximum
of 3150 pF, in 50 pF binary increments is available. This is combined
with a maximum inductance of approximately 69 uH in binary
increments of 260 nH. For impedance up transformations, the same
inductor increments are available, with an output capacitance
maximum of 775 pF in 25 pF binary increments.

The P1 configuration uses a restricted combination of the values stated
above.

Tuning routines differ with frequency when a determination of the
input frequency restricts the maximum values that any network
component may assume.

Control Circuitry

All automatic tuning is under the control of U5, a Motorola
68HC711D3 microprocessor. The processor directly controls the
network elemenits, sending serial data to the three high-level relay
drivers U1, U2, and U3. When the appropriate serial string has been
sent, all three devices are simultaneously strobed to lock in the data
until updated. All relays are fitted with kick-back diodes to eliminate
the inductive voltage generated on switch-off and to cushion the relay
settling time to avoid contact bounce.



4.4

4.4.1

4.4.2

Frequency measurement of the incoming RF is made by prescaling
the input frequency by 4096 and measuring the duration of a full
cycle of the prescaled output. This information is used to modify the
network selection so that inductance and capacitance limits are
appropriate for the frequency involved.

Functioning as a quad comparator, U10 is used to translate the
relatively small analog outputs of the measuring systems to
essentially digital responses suitable for the processor.

RF Detectors

All tuning decisions are made on the basis of measurements for
certain parameters by the RF detector circuits. These decisions are
generally made in a certain order.

1. Is the tuner receiving RF power?

2. Isthe antenna already 50 ohm resistive or the tuner tuned?
3 Is the antenna inductive or capacitive?

4,  Isthe impedance less than 50 ohm?

5. Isthe SWR much greater than approximately a 2:1 ratio?
6.  Isthe SWR less than approximately a 2:1 ratio?

The measurements above are determined by the impedance, phase,
and SWR system. They comprise T2, a dual voltage transformer and
T1, a dual current transformer, together with balanced mixer MX1.

Phase Detector

Phase determination is made by comparing the balanced mixer, MX1,
and the current-derived voitage from T1 with the diode limited, phase
shifted voltage sample obtained from the RF input port via C66.
Because of the polarity of the connection to the mixer, the inductive
impedance seen by the tuner generates a negative output at the
inverting input of U10A, giving an inductive load signal to the
processor.

Impedance Magnitude Detector

The impedance decision is made by combining the opposing polarity
dc voltages generated by diodes D23 and D21. These inputs are
voltage and current derived, respectively, so that at a 50 ohm
impedance the outputs cancel, If a lower impedance exists, then a
negative voltage occurs. This is fed to the inverting input of U10B,
giving a positive output to the processor which gives a lower than

50 ohm signal.

RF Detectors



4.4.3

4.5

Theory of Operation

VSWR Detectors

Coarse and fine SWR indications are given by U10D and U10C,
respectively. The outputs of a voltage sample from T2 and a current-
derived voltage sample from T1, are amplitude and phase combined
so that a voltage proportional to the forward power occurs at the

junction of T2 (lead 3) and T1 (lead 6).

Similarly, a voltage proportional to the reflected power occurs at lead
4 of T2. Both of these voltages are rectified positively by D20 and
D22. Inverting inputs of comparators U10D and U10C are fed a
sample of the forward power voltage. A proportionally larger sample
of the forward power voltage is fed to the coarse comparator making
it less sensitive to reverse power. The reverse power voltage is routed
equally to the non-inverting inputs of both coarse and fine SWR
comparators. The overall effect is to have one comparator that
responds to SWRs in the vicinity of a 2:1 ratio and considerably less
sensitive. This arrangement also has the effect of making the SWR
indication independent of power level. This is desirable since the
detectors are in circuit at all times.

Memory Feature

The memory feature provides nonvolatile memory to store channel
numbers entered from the radio or external computer and the element
combinations associated with those channel numbers. The storage of
element combinations is automatic and related to frequency, with
more memory locations being allocated for lower frequencies because
the occurrence of impedance changes (particularly for short antennas)
are more rapid in that frequency area.

The AT7000B is equipped with a bidirectional serial port, using a
2-wire, RS485 protocol for interfacing with a suitably equipped
transceiver or computer. A number of functions may be performed
with this port that are otherwise not available in the standard tuner.
The major function is the assignment and storage of channel numbers
for various tuned frequencies. Subsequent channel numbers sent to
the tuner preselect the tuning elements so the AT7000B is tuned prior
to the application of RF. This function has ready application in path
evaluation and selection systems where scan rates of approximately
five channels per second are in use.



The following are associated with the MC68HC11D3 in the memory
feature.

. An external 512K ROM, UT

. The address/data muitiplexer, U4

. The address decoder, U8

. The electrically erasable memory, U6

An RS485 serial port is also needed in the associated transceiver; all
traffic is sent out at 9600 baud.

L ]
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SECTION 5: MAINTENANCE

5.1

5.2

5.3

3.3.1

5.3.2

5.3.3

General

The AT7000B is a single circuit-board system based on the Motorola
68HC711D3 microprocessor. It has no internal harnessing and all
circuitry is contained on one board.

Alignment

The AT7000B has been thoroughly tested at the factory. It has no
alignment points and requires no adjustment during setup. A failure
cannot be blamed on the unit being out of alignment. Should a failure
occur, it will most likely be a component problem.

Troubleshooting
The following are some simple troubleshooting hints in case of
equipment failure.

Inspection

Should a failure occur, the interior of the tuner should be carefully
checked. Look for signs of heating, arcing, or mechanical damage.
The tuner is designed to handle specified RF power levels without
having heating or arcing problems. If these signs are present and the
tuner was operated normally, the cause is probably dirt or moisture.
Before making repairs, the case should be cleaned out and dried
thoroughly with warm, dry air. The case seals should be checked
before reassembly.

Poor Tuning Performance

There can be many causes for poor performance, but relay damage
should be one of the first considerations. Although the relays in the
AT7000B have been selected for extended life and have an MTBF of
over one million operations, they are still the components most likely
to require service. A faulty relay generally manifests itself in poor
tuning performance. Relay and relay driver operation should be
verified if consistently poor tunes are achieved.

Initialization Problems

If the tuner does not initiate and run through a tune cycle when an RF
signal is applied, either the VSWR is good or there is a problem.
Check to see that the processor is receiving the interrupt signal and if
the RF and VSWR signals are being received.

e
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If there appears to be a problem in starting the tune sequence, the
following description of what happens prior to the funing operation
might assist in troubleshooting.

Power Up: When dc power is first applied, the processor clears a
block of on-board RAM and initializes itself to use either on-board or
external ROM. It initializes the serial port and various other registers
and sends out serial data to all relays to remove all inductors and
capacitors from circuit. If the memory option is installed, it sends an
acknowledgement via the RS485 port to the radio or computer that it
has completed the above operation. The processor then goes into a
wait condition,

Tune Initialization: The AT7000B requires a tune signal from the
radio in order to tune an antenna. In addition, the presence of RF at
the input terminal generates a microprocessor-interrupt that checks
for the continued presence of RF and performs a check for VSWR. If
it is less than a 2:1 ratio, no further action is taken and the processor
reverts to the wait state.

If this check shows a high VSWR, the tuner initiates a tune sequence.
The Phase, Impedance, and VSWR measurement systems remain in
circuit at all times and are not switched out after the system is tuned.

Tune Sequence: If an initial capacitive condition is detected,
inductors are switched in to achieve an inductive indication at the
processor. Since the initial capacitive condition is indicative of an
electrically short antenna, a low impedance would be expected. Input
capacitance is therefore switched in and the impedance checked.
Adjustment of the L/C ratio while keeping the system resonant,
continues until a better than 2:1 SWR is obtained.

The reverse situation occurs when an inductive condition is initially
detected. Since this condition is an indication of an antenna that is
electrically too long, a high impedance is the initial assumption.
Accordingly, output capacitance is added until a capacitive condition
is obtained. Inductance is then added to achieve resonance. The L/C
ratio is adjusted while maintaining resonance until a 2:1 or better
SWR is obtained.

At frequencies above 20 MHz, the practical values of inductor are
likely to be the four smallest inductors, giving only 16 possible values
resulting in reduced resolution in this range.

To give more resolution, parallel inductor L5 is switched in, under
software control, every second time the instruction to change inductor
value is called. This results in an interpolation of inductor values,
giving increased resolution in that frequency range.

Troubleshooting



Memory Feature
The tuner has provision for the following features incorporated in the
memory:

A 64 KB nonvolatile memory that stores the network
component values for the memory channels. The memory also
stores 3-digit channel numbers to tuned channels, if numbers
are assigned prior to the tune operation

A bidirectional RS485 serial port, running at 9600 baud,
enables communication with the TW7000 or a computer. This
enables the preselection of tuned channels

The bidirectional port gives automatic responses for the following
conditions, and can be confrolled and monitored by an external
computer for test purposes.

Tuner power has been switched on

Tuner has achieved tune

A channel number has been requested

The information at that channel number has been updated

No tune achieved; tune aborted for approximately three seconds

Upon a serial port request from the radio/computer, the tuner
indicates the channel number currently stored (if any) and assigns a
channel number or erases the entire memory. If already assigned, the
network components are selected.

|
Maintenance

5-3



This page intentionally left blank.

L _____________________________ ]
5-4 Memory Feature



! [ = WERIPTIoN oRIE_| Ard
i [l AT - M1 PHDUCT MLEME R
o v e
e T v it e
o Lo Wi wm
T Vi G G R
£ At @A il
o[ reed-mh O T 1 sk SIEE
T e YN Ar7a =
L1 iE ] L LY e Le i 'J_W—m—j
i l 26 .23 242 4.28 .5 17 EL) 'ku, .lFl' Jg. ]
L ;
do e drs v les e o co oo e leu e P L e L 3 ANT gyt
2 et 1epp 10er Tiear zoen [een Tage Twrer T2er T1406R . 12 L dos = 13 foue leis o
7P L. T Josee 184 | 10Ee Beed Teaer HE_C) GO
] ‘j Il D_] 1 | I i i i
! d g i oj o«j DJ
”go/u— ﬂ|7—"(:-/t:»i ﬂl;llo/oi ﬂfo/ni ”l;lo/ui 2 L RN APl ”l;o/z Lot ool i—c;\/l’ LVL /J;o’l’o—l j ”"-e/ ﬂl’—o/ ,;Q/L
3 [ ] ] 3 ] [ 8 8 ]
Log ] | & T I A g ] e " e ] e e ] (] e ] [ged e ] ] e
B ¥ } Bt i b b » By y: Pl b ; b & M B gy
mm | wrees| k| weess|  kgs  {aweens|  we | weses| ko |awmes | kap  §ineess wigos| F3  jweees| M | wees| ks |wees| ke |themes| vz |waeas| kg | uweeom| gg  jieees| e |weeer|  xp  |wemss|  mee | wiees|  ms [awess| g | wéeess
: _i_l;éz g]_aus
8t Taees
31 cas s o8 ,I ];L
— It I
a1 2.1 /JT LA ol
= = gg= R
=1} o3 esH te0
J6at ,}7 s f}7 a1 .aa1
v eipv
f
RS1
07y e 2.3k
;z.z va 1
Blotn  alB 338
[-E] 5]
-4
PP e I
8 a2
Hox £ ool
3 griled |
e el ? |
4; o] 5
= BB / \
;J; ;; us w
i €. L1 vec 22
- 3 ™ cran
i - 1
2 il 2.2
| oo a3 i
v ol i 202 3lgg an a5
T HCar i e ely Y ] £ LE—-
- i 4 P a Loz|iE Aol
B | B0 Oloy w3 a7 1oz D2
. o2a SR i NED 1200y b ge LR YON L S -
€ or 7 H o5 selor ¢} g P T AO+
- cdx Lo | e azioe F oo AP I D
11 18 ¥om = £2e -8l ! NEw 18l T o [T 22 LL N
i i i V4 e eor
i v mz 1/08
i) T2 V4 Lke wm
8.1 17 g2z R3E v ac =
< | B _’_ W ] ﬂL—L F vesht
. » i
M7oser oLy E[} Fad o7 & sg= e 5 o | ¥ L P i T 2aceq
0 & ’J;.u g ni¥ el !
11 HC3BESP Exn PR1LEY i usvc:u w ™
H Pz} EE ! 1 28
= ] cen F] i s 2 2 Re vee
5 } 1
= 2284 i FE&; [} €89 & C187
PANIL CON  PCED (Orat - ] Loz FRyLEE A i
H a2 Tia
— i a £ ]
12 FEH] FAE 2 A12 = ST
~z¢ La H = ax ' 252 b = Y L]
f Lid | M, %
BEELS o PP ! Ehs™ a5 1ol nos
&0 jC 2 . El i : ) [ERE Y B
PHASE = !
a1 5 A W 1ot L
st 5l 1 o 1. _#03 )
o ilor 16 ADY
] 3 - oo a3 1s0sE . ROV 4
- g rop a 17 Avs
h] AOL 10 18 lrospi— 2]
a7 ! o1 A 1070 fug
FIF GHD  BND a2 sty e 2 - oo
ps a4
MC HIXER nx1 c1a8 e I wa oaE 03 h p 25 :i: 179
5 . 12
:m “r EHD LD or ;’7; wEQ veol? /; Shoo  al® ': oY ; my 22
e tepre ppld teve o azHt :B nuis—m——/ i Y
/-}7 Hrid sl uur-?-l et £ PRE] o nuS—w—w«-w?-Qmew“ 22lex yen|lt
ol ! Ehn-  enofd Ele g auif - an:'?g-———-l“-?———— L] e
Tam  wil KC12015 ;‘7 Bye T gals il s |22 L] A 27518
78 lahe § oeld o ® o—p 2000 <" <5 2] pps n (28 £
;-Hi Nss @ 7080 HNEE] 13 possms a4 518, ;
5 ¥ x COUNTER Y E 12| oozl an :: 511 i
" Toez oes b ' A2 Pt :: ¥ % IMOUCTANCE I5 [N HICROMERRYS
i s 2| 5SS sy 14 4 DI0DES ARE INALYE
,E"“ o e € CAPACITRRCE IS 1N KICROFARADS
L1 188 A3 1 RESISTANCE IS 1N OHMS
— ! WOTES UHLESS OTHERWISE SPECIFIED
Rtx | F [ i
Jens ) T e
;"‘ o g ! CATRON WORLD COMMUNCATIONS NG,
; L L
Yy TITLE SCHEMATIC
AIRK | €
M Tom sz s AT7 008
K 681 o c1es
wEa [ H Fia DRI sATIEL
o0 L. N
= 7 PCB-7357)  BOA-BB3-CBAIZ
SCALE {onte 17 s mafsmer 1 oF 1
|
.
Figure 5-1 5-5
. »
AT7000B Schematic Diagram (994215 Rev. J)







£ gz o, 8 2 gg 8 2% g8 828 738071
[rzx ] REV.E
‘l;&gn[l I = DUH . UD DD U5 H 8
) = iz ! Lot &
Oigfgg » -~ " 458 —
— lD I = D a 2 GD n ? -
5 u E 0O caz
=~ {58 13 & a
L2 D <110 ,55 g
] £ O FIE
I EI'E"GE“ B B i g |k
] [BT.] **
— nl:'f Dg(; C] g8 £ 0O caz can o
B g |} _ <
Y il - % O N .
N REd
| ||+ | REQ 2
E i ) ‘—?lg
8 B & = 2 2
- s§ ) g - & n“E"’ E—
URRz0f o nDe o] § = 2 ]
B O o a0 :
Ea -
R 2232 B [ o s = g
BEg 22s LF 5 BB a[o -
n Dl:”] E ta:lls ﬁ DE 24} [ ? c
a o [ RsE = "DH
i Sl —= :
o g =, o 0
Eg % £ _ EEE 2(o
? o ::132
i T T B 2l & s
[[ﬂ 1 107 RO
I a0 IJ:mJEﬂRM
#48 g} s P
C48
csi Rid cap P13 I:D 5 1 btz
B Ee T B
[+
’ ™ S Egpmm  § :
s o = csa”-’-’b 2 L 4 — _
2;‘ CEaR EIZ!CSSD [w] o7 s ?cas% & Ea 5 X g
2l I 0 i 0
: G : ;
3 z z o =
] 3 = 5 =
_P Al}.
a 2 |2 8 2 g
m EJ (%3
G @

Figure 5-2

AT7000B Component Locations (738271 Rev. E)

Maintenance

5-7



Table 5-1
AT7000B Parts List (003-00002 Rev. T8)

220220 CAP,22PF DM15 MIC
C10 224621 CAP,620PF MICA DM19
C100 241020 CAP,2.2MF DIP TANTALUM
C101 241020 CAP,2.2MF DIP TANTALUM
C102 241020 CAP,2.2MF DIP TANTALUM
C103 221270 CAP,27PF DM5 MICA
C104 221270 CAP,27PF DM5 MICA
C105 241100 CAP,10MF DIP TANTALUM
C106 241100 CAP,10MF DIP TANTALUM
C107 230100 CAP,10MF 35V ELECT
C108 230202 CAP,A,2200UF,16V,20%,AX,1.3SP
C109 210100 CAP,10 PF DISC NPO
Cl11 224102 CAP,1000PF DM19 MICA
C110 277104 CAP,C,0.1U,50,10%,X,AX,.258P
Cl11 277102 CAP,C,1000P,100,10%,X,AX,.25SP
C113 277103 CAP,C,0.01U,100,10%,X,AX,.255P
Cl14 277102 CAP,C,1000P,100,10%,X,AX,.255P
C115 277102 CAP,C,1000P,100,10%,X,AX,.25SP
Cl116 277103 CAP,C,0.01U,100,10%,X,AX,.258P
C118 277103 CAP,C,0.01U,100,10%,X,AX,.258P
C119 277103 CAP,C,0.01U,100,10%,X,AX,.255P
Ci12 212470 CAP, 47 PF 3KV DISC
C13 212101 CAP,100PF 3KV DISC
Cl4 212101 CAP,100PF 3KV DISC
C15 212201 CAP, 200 PF 2 KV DISC
Clé 212201 CAP, 200 PF 2 KV DISC
C17 212560 CAP,C,56P,3K,5%,HT,RA,.375
Ci8 212101 CAP,100PF 3KV DISC
C19 212101 CAP,100PF 3KV DISC
C2 220270 CAP,27PF 5% DM15 MICA
C20 212201 CAP, 200 PF 2 KV DISC
C21 212201 CAP, 200 PF 2 KV DISC
C22 257104 CAP 0.1 MF 250V POLY

5-8
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Table 5-1
AT7000B Parts List (003-00002 Rev. T8)

C23 )
C24 277102 CAP,C,1000P,100,10%,X,AX,.255P
C25 277104 CAP,C,0.1U,50,10%,X,AX,.25SP
C26 277102 CAP,C,1000P,100,10%,X,AX,.255P
C27 277104 CAP,C,0.1U,50,10%,X,AX,.255P
C28 277102 CAP,C,1000P,100,10%,X,AX,.255P
C29 277104 CAP,C,0.1U,50,10%,X,AX,.25SP
C3 224101 CAPACITOR 100PF DM19 MICA
C30 277102 CAP,C,1000P,100,10%,X,AX,.255P
C31 277104 CAP,C,0.1U,50,10%,X,AX,.258P
C32 277102 CAP,C,1000P,100,10%,X,AX,.258P
1 C33 277104 CAP,C,0.1U,50,10%,X,AX,.255P
C34 277102 CAP,C,1000P,100,10%,X,AX,.255P
C35 277104 CAP,C,0.1U,50,10%,X,AX,.25SP
C36 277104 CAP,C,0.1U,50,10%,X,AX,.25SP
C37 277102 CAP,C,1000P,100,10%,X,AX,.255P
C38 277102 CAP,C,1000P,100,10%,X,AX,.255P
C39 277104 CAP,C,0.1U,50,10%,X,AX,.255P
C4 224101 CAPACITOR 100PF DM19 MICA
C40 277102 CAP,C,1000P,100,10%,X,AX,.258P
Cal 277104 CAP,C,0.1U,50,10%,X,AX,.25SP
C42 277102 CAP,C,1000P,100,10%,X,AX,.25SP
C43 277104 CAP,C,0.1U0,50,10%,X,AX,.258P
C44 277102 CAP,C,1000P,100,10%,X,AX,.258P
C45 277104 CAP,C,0.1U,50,10%,X,AX,.25SP
C46 277102 CAP,C,1000P,100,10%,X,AX,.258P
C47 277104 CAP,C,0.10,50,10%,X,AX,.255P
C49 277102 CAP,C,1000P,100,10%,X,AX,.258P
C5 224101 CAPACITOR 100PF DM19 MICA
C50 277102 CAP,C,1000P,100,10%,X,AX,.25SP
Cs1 277104 CAP,C,0.1U,50,10%,X,AX,.258P
C52 277104 CAP,C,0.10,50,10%,X,AX,.258P
C33 277102 CAP,C,1000P,100,10%,X,AX,.255P

8
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Table 5-1
AT7000B Parts List (003-00002 Rev. T8)

C54 277104 CAP,C,0.1U,50,10%,X,AX,.255P
C55 277102 CAP,C,1000P,100,10%,X,AX,.25SP
C56 277104 CAP,C,0.1U,50,10%,X,AX,.255P
C57 277102 CAP,C,1000P,100,10%,X,AX,.258P
C58 277102 CAP,C,1000P,100,10%,X,AX,.25SP
C59 277104 CAP,C,0.1U,50,10%,X,AX,.255P
Cé6 224201 CAP,200PF DM19 MICA

C60 277102 CAP,C,1000P,100,10%,X,AX,.255P
Col 277104 CAP,C,0.10,50,10%,X,AX,.255P
C62 277103 CAP,C,0.01U,100,10%,X,AX,.25S5P
C63 277103 CAP,C,0.01U,100,10%,X,AX,.25SP
Co64 277103 CAP,C,0.01U,100,10%,X,AX,.25SP
C65 277103 CAP,C,0.01U,100,10%,X,AX,.25SP
Cé66 220390 CAP,39PF DM15 MICA

Ce7 277104 CAP,C,0.10,50,10%,X,AX,.25SP
Cé8 277103 CAP,C,0.010,100,10%,X,AX,.255P
C69 254104 CAP,0.1IMF 100V MYLAR

C7 224201 CAP,200PF DM19 MICA

C70 230100 CAP,10MF 35V ELECT

C71 230100 CAP,10MF 35V ELECT

C72 277103 CAP,C,0.01U,100,10%,X,AX,.25SP
C73 277103 CAP,C,0.01U,100,10%,X,AX,.25SP
C74 277103 CAP,C,0.01U,100,10%,X,AX,.255P
C75 277103 CAP,C,0.01U,100,10%,X,AX,.25SP
C76 220070 CAP,7PF DM15 MICA

C77 277102 CAP,C,1000P,100,10%,X,AX,.25SP
C78 277102 CAP,C,1000P,100,10%,X,AX,.25SP
C79 277103 CAP,C,0.01U,100,10%,X,AX,.255P
C8 224331 CAP,330PF DM19 MICA

C80 277102 CAP,C,1000P,100,10%,X,AX,.25SP
C81 277102 CAP,C,1000P,100,10%,X,AX,.25SP
C84 241100 CAP,10MF DIP TANTALUM

C85 230202 CAP,A,2200UF,16V,20%,AX,1.3SP

.
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Table 5-1
AT7000B Parts List (003-00002 Rev. T8)

C87 277102 CAP,C,1000P,100,10%,X,AX,.255P
C89 2771102 CAP,C,1000P,100,10%,X,AX,.255P
Co 224471 CAP,470PF DM19 MICA

Co0 277102 CAP,C,1000P,100,10%,X,AX,.255P
Co1 241100 CAP,10MF DIP TANTALUM

C93 277102 CAP,C,1000P,100,10%,X,AX,.255P
Co4 277102 CAP,C,1000P,100,10%,X,AX,.255P
C95 241020 CAP,2.2MF DIP TANTALUM

Co9% 241020 CAP,2.2MF DIP TANTALUM

C97 241020 CAP,2.2MF DIP TANTALUM

Co8 241020 CAP,2.2MF DIP TANTALUM

Co% 241020 CAP,2.2MF DIP TANTALUM

D1 320101 DIODE, RECT. SI 1A 600V

D10 320101 DIODE, RECT. SI 1A 600V

D11 320101 DIODE, RECT. SI 1A 600V

D12 320101 DIODE, RECT. SI 1A 600V

D13 320101 DIODE, RECT. SI 1A 600V

D14 320161 DIODE, RECT. SI 1A 600V

D15 320101 DIODE, RECT. SI 1A 600V

D16 320101 DIODE, RECT. SI 1A 600V

D17 320101 DIODE, RECT. SI 1A 600V

D18 320101 DIODE, RECT. SI 1A 600V

D19 320101 DIODE, RECT. SI 1A 600V

D2 320101 DIODE, RECT. S1 1A 600V

D20 320002 DIODE,SI 100MA 1N4148/1N4150
D21 320002 DIODE,SI 100MA 1N4148/1N4150
D22 320002 DIODE,SI 100MA 1N4148/1N4150
D23 320002 DIODE,SI 100MA 1N4148/IN4150
D24 320002 DIODE,SI 100MA 1N4148/1N4150
D25 320002 DIODE,SI 100MA 1N4148/1N4150
D26 320002 DIODE,SI 100MA 1N4148/1N4150
D27 320002 DIODE,SI 100MA 1N4148/1N4150

Maintenance
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Table 5-1
T7000B Parts List (003-00002 Re

T8)

D3 320101 DIODE, RECT. SI 1A 600V
D30 320411 LED RECTANGLE,RED

D31 320101 DIODE, RECT. SI 1A 600V

D32 320103 DIODE,SI 3A 50V 1N5400

D4 320101 DIODE, RECT. SI 1A 600V

D5 320101 DIODE, RECT. SI LA 600V

D6 320101 DIODE, RECT. SI 1A 600V

D7 320101 DIODE, RECT. SI 1A 600V

D8 320101 DIODE, RECT. SI 1A 600V

D9 320101 DIODE, RECT. SI 1A 600V

FI 630018 FUSE CLIP,MIDGET-MOUSERA44H052
I 614025 CONN,RF FEMALE-VERTICAL

12 610211 HEADER,MLX4PIN,.156,POLAR
JUl 650048 HEADER,2 PIN .025 SQ

U1 860097 MICRO SHUNT, .100 CENTERS

JU10 650048 | HEADER,2 PIN .025 SQ

JU10 860097 MICRO SHUNT, .100 CENTERS

JU2 650048 HEADER,2 PIN .025 SQ

JU3 650048 HEADER,2 PIN .025 SQ

JU3 860097 MICRO SHUNT, .100 CENTERS

JU4 650048 HEADER,2 PIN .025 SQ

TU4 860097 MICRO SHUNT, .100 CENTERS

JU5 650048 HEADER,2 PIN .025 SQ

JU6 650048 HEADER,2 PIN .025 SQ

U6 860097 | MICRO SHUNT, .100 CENTERS

J07 650048 HEADER,2 PIN .025 SQ

JUS 650048 HEADER,2 PIN .025 SQ

JU8 860097 MICRO SHUNT, .100 CENTERS

JUA 650048 HEADER2 PIN .025 SQ

JUB 650048 HEADER,2 PIN .025 SQ

Kl 540301 RELAY SPST JRIAFDCI2V AROMAT
K10 540301 RELAY SPST JRIAFDC12V AROMAT
Kil 540301 RELAY SPST JRIAFDC12V AROMAT

L ]
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Table 5-1
AT7000B Parts List (003-00002 Rev. T8)

K13 540301 RELAY SPST JR1IAFDC12V AROMAT
K14 540301 RELAY SPST JRIAFDC12V AROMAT
K15 540301 RELAY SPST JRIAFDC12V AROMAT
K16 540302 RELAY 2PST AT7000

K17 540302 RELAY 2PST AT7000

K18 540302 RELAY 2PST AT7000

K19 540302 RELAY 2PST AT7000

K2 540301 RELAY SPST JRIAFDC12V AROMAT
K20 540302 RELAY 2PST AT7000

K3 540301 RELAY SPST JR1IAFDC12V AROMAT
K4 : 540301 RELAY SPST JR1IAFDC12V AROMAT
K5 540302 RELAY 2PST AT7000

Ké 540302 RELAY 2PST AT7000

K7 540302 RELAY 2PST AT7000

K8 540302 RELAY 2PST AT7000

K9 540302 RELAY 2PST AT7000

L1 459300 AIR COIL .26UH AT7000

L10 459320 IND ASSY 35T#20AWG 490014 VERT
L11 430040 INDUCTOR 100 UH AXTAL LEAD
L12 430040 INDUCTOR 100 UH AXTAL LEAD

L2 459301 AIR COIL .53UH AT7000

L3 459302 AIR COIL 1.06UH AT7000

L4 459303 AIR COIL 2,12UH AT7000

L5 459303 AIR COIL 2,12UH AT7000

L6 459304 ATR COIL 4.25UH AT7000

L7 459305 AIR COIL 8.5UH AT7000

18 459306 AIR COIL 17UH AT7000

L9 459307 AIR COIL 34UH AT7000

MX1 380007 MIXER

Q1 310064 XISTOR,NPN,DARL,2N6427,T092

Q2 310064 XISTOR,NPN,DARL,2N6427,T092

Rl 124100 RES,10 OHM 1/4W 5% CARBON FILM

X
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Table 5-1
AT7000B Parts List (003-00002 Rev. T8)

R10 124100 RES, 10 OHM 1/4W 5% CARBON FILM
R11 124100 RES,10 OHM 1/4W 5% CARBON FILM
R12 124100 RES,10 OHM 1/4W 5% CARBON FILM
R13 124100 RES,10 OHM 1/4W 5% CARBON FILM
R14 124100 RES,10 OHM 1/4W 5% CARBON FILM
RI15 124100 RES,10 OHM 1/4W 5% CARBON FILM
Ri6 124100 RES,10 OHM 1/4W 5% CARBON FILM
R17 124100 RES,10 OHM 1/4W 5% CARBON FILM
R18 124100 RES,10 OHM 1/4W 5% CARBON FILM
R19 124100 RES,10 OHM 1/4W 5% CARBON FILM
R2 124100 RES,10 OHM 1/4W 5% CARBON FILM
R20 144150 RES, 150hm, 1W, METAL OXIDE

R21 124101 RES,100 OHM 1/4W 5% CF

R22 124100 RES,10 OHM 1/4W 5% CARBON FILM
R23 154470 RES,47 OHM 2W 5% FILM

R24 154470 RES,47 OHM 2W 5% FILM

R25 124273 RES.27K 1/4W 5% CARBON FILM
R26 124273 RES,27K 1/4W 5% CARBON FILM
R27 124273 RES,27K 1/4W 5% CARBON FILM
R28 124222 RES,2.2K 1/4W 5% CARBON FILM
R29 124104 RES,100K 1/4W 5% CARBON FILM
R3 124100 RES,10 OHM 1/4W 5% CARBON FILM
R30 124103 RES,10K 1/4W 5% CARBON FILM
R32 124103 RES,10K 1/4W 5% CARBON FILM
R36 124103 RES,10K 1/4W 5% CARBON FILM
R37 124333 RES,33K 1/4W 5% CARBON FILM
R38 124103 RES,10K 1/4W 5% CARBON FILM

R4 124100 RES,10 OHM 1/4W 5% CARBON FILM
R41 124273 RES,27K 1/4W 5% CARBON FILM
R42 124103 RES,10K 1/4W 5% CARBON FILM
R43 124562 RES,5.6K 1/4W 5% CARBON FILM
R44 124103 - | RES,10K 1/4W 5% CARBON FILM
R45 124272 RES,2.7K 1/4W 5% CARBON FILM
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R47 124472 RES,4.7K 1/4W 5% CARBON FILM
R48 124472 RES,4.7K 1/4W 5% CARBON FILM
R49 124472 RES,4.7K 1/4W 5% CARBON FILM

RS 124100 RES,10 OHM 1/4W 5% CARBON FILM
R50 124101 RES,100 OHM 1/4W 5% CF

R51 124332 RES,3.3K 1/4W 5% CARBON FILM
R52 124105 RES,IM 1/4W 5% CARBON FILM

R53 124103 RES, 10K 1/4W 5% CARBON FILM

R54 124103 RES,10K 1/4W 5% CARBON FILM

R55 124222 RES,2.2K 1/4W 5% CARBON FILM
R56 124562 RES,5.6K 1/4W 5% CARBON FILM
R57 124101 RES,100 OHM 1/4W 5% CF

R58 124101 RES,100 OHM 1/4W 5% CF

R59 124472 RES4.7K 1/4W 5% CARBON FILM

R6 124100 RES,10 OHM 1/4W 5% CARBON FILM
R60 124472 RES 4.7K 1/4W 5% CARBON FILM
Ré1 124102 RES,1K 1/4W 5% CARBON FILM

R62 124334 RES,330K 1/4W 5% CARBON FILM
R63 124100 RES,10 OHM 1/4W 5% CARBON FILM
Ré64 124151 RES,150 OHM 1/4W 5% CF

R65 124273 RES,27K 1/4W 5% CARBON FILM

R66 124332 RES,3.3K 1/4W 5% CARBON FILM
R67 124474 RES,470K 1/4W 5% CARBON FILM
R68 113684 RES,680K 1/8W 5% CARBON FILM
R69 113684 RES, 680K 1/8W 5% CARBON FILM
R7 124100 RES,10 OHM 1/4W 5% CARBON FILM
R70 113684 RES,680K 1/8W 5% CARBON FILM

R8 124100 RES,10 OHM 1/4W 5% CARBON FILM
R9 124100 RES,10 OHM 1/4W 5% CARBON FILM
T1 459308 XFMR ASSY AT7000 CURRENT DUAL
T2 459309 XFMR ASSY AT7000 VOLTAGE DUAL
Ul 330384 IC,UCN5821A

U10 330030 IC,LIN,LM324N,DIP14,0P-AMP
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Maintenance _ 5-15




Table 5-1
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U12 330503 IC MC14024B

U13 330392 IC, BUS, XCUR

Ul4 330397 IC,MC33064 UNDERVOLT SENSING
U2 330384 IC,UCN5821A

U3 330384 IC,UCNS5821A

U4 330429 IC,74HC373N OCTA D TYPE LATCH
(8] 330500 IC, MICRO OTP VERSION

U6 330501 IC 28C64 EEPROM

U8 003-00044 AT/RAT7000 DECODER U8

U9 330015 IC,VREG,7805,T0220,5V

XU35 621015 SOCKET 44 PIN PLCC

XUé6 : 621009 SOCKET,28 PIN DIP

XU7 621009 SOCKET,28 PIN DIP

XU8 621011 SOCKET IC DIP 20 PIN

Y1 360027 CRYSTAL MICROPRCSSR 4.9152MHZ
C48 277104 CAP,C,0.1U,50,10%,X,AX,.255P

0
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