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Chapter 1

Important Safeguards

WARNING: To reduce the risk of fire or electric shock, do not expose this device to rain
or moisture. Do not open the cabinet while operating. Refer serving to qualified personnel

only.
Read Instructions-All the safety and operating instructions should be read before the tuner is operated.
Retain Instructions-The safety and operating instructions should be retained for future reference.

Heed Warnings-All warnings on the tuner and in the instruction manual should be adhered to.

= W b=

Follow Instructions-All operating and use instructions should be followed.



v

(a) When the power-supply cord or plug is damaged.

(b) If liquid has been spilled, or objects have fallen into the tuner.

(c) If the tuner has been exposed to rain or water.

(d) If the product does not operate normally by following the operating instructions. Adjust only

those controls that are covered by the operating instructions. An improper adjustment may
result in damage and will often require extensive work by a qualified technician to restore the
tuner to its normal operation.

(e) If the tuner has been dropped or the cabinet has been damaged.

(f) When the tuner exhibits a distinct change in performance-this indicates a need for service.

15. Antenna Grounding-Before attempting to install this tuner, be sure the antenna and feedline are
properly grounded so as to provide protection against voltage surges and built-up static charges.

(a) Use No.10 AWG copper, No.8 AWG aluminum, No.17 AWG copper-clad steel or bronze wire or
larger, as ground wire.

(b) Secure antenna lead-in and ground wires to house with stand-off insulators spaced from 4 feet
to 6 feet apart.

(¢) Mount lightning arrestors and antenna discharge units as close as possible to where the lead-in
enters the station.

(d) A driven rod may be used as the grounding electrode where other types of electrode systems do
not exist. Refer to the National Electric Code, ANSI/NFPA 70-1990 for information.

(e) Use jumper wire not smaller than No.6 AWG copper or equivalent, when a separate antenna
grounding electrode is used.
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Table 1.1: Specifications

Metering/Display

Dual movement cross-needle with Peak, Peak-Hold,
power and frequency compensated coupler,
2X16 LCD alpha-numeric display

Front Panel Controls
Capacitor
Inductor

Power Range Switch

Variable 340pF-14pF-340pF, 5KV Differential
26 pH, 12 ga. wire wound on steatite ceramic core,

silver-plated shaft & hardware
2-Position, 300/3000 W, manually switched

Real Panel Connectors
Input Coax

Output Coax

Balanced Out

12 VDC Input

Aux CIV Ports

Transceiver Data Input
RS-232 Data Input

Fuse Holder

QRO Keyline Input/Output

S0O239 Teflon connector

S0239 Teflon connector

Dual high-voltage Nylon66 terminal posts
3-Pin Amphenol connector

Standard 3 mm mono jacks

5-Pin Amphenol connector

DB-9 Female

Smm X 20mm, 4A 125VAC fast-blo

2 RCA Phono Jacks (AT-AUTOg, only)

General Specifications
Frequency Range

Power Handling
Impedance Range
Balanced Output

Tuning Time

Tuning Method

Dimensions
Weight

Materials

1.8-54 MHz

1800 W PEP SSB, 1500 W single-tone continuous

15 — 1500 2,160 — 6m

4:1 current balun

~ 1 — 30 seconds

Microprocessor-controlled, stepper motor-driven
differential T impedance matching network

12.5”Wide, 6.25” High, 17" Deep (including terminals)
17 Lbs

Chassis and top cover are .090 ga. aluminum, gold iridite,
Front panel powder coated and epoxy screened
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Chapter 2

Introduction

2.1 General Description

Palstar is pleased to bring you the AT-AUTO - An American made, fully-automatic impedance
matching network designed to tune antenna systems from 1.8 MHz to 54 MHz. Featuring

a robust, precision roller inductor with silver-plated hardware, and a high-voltage differen-

tial variable capacitor in a classic T-Match circuit configuration, the AT-AUTO provides

a very broad impedance matching range and includes both unbalanced (coaxial) and bal-

anced RF outputs. The AT-AUTOg/, includes additional hardware to enable/disable the

transmit keying line of an external HF power amplifier, but the AT-AUTO, is otherwise

completely identical to the AT-AUTO. All portions of this manual apply universally to both

the AT-AUTO and the AT-AUTOf, except where specifically noted.

Designed to handle a 1500 W continuous carrier, and with no gaps in frequency coverage,
the AT-AUTO is well-suited for Amateur Radio, CAP, MARS, Military, and Government
HF radio applications. Under microprocessor control, the AT-AUTO continuously monitors
forward and reflected power, and when appropriate, automatically adjusts the T-Match
circuit for optimum performance without requiring operator intervention.

Although designed for fully automatic operation, the AT-AUTO also enables the user to
manually tune or adjust match settings, if desired via the uncluttered front-panel controls.
The meter circuitry features Average, Peak, and Peak & Hold display of forward and reflected
power, along with SWR. The meter power range (300 W /3000 W) is selected by a front-panel
pushbutton.

The AT-AUTO controls are illustrated in Figure 2.1, and are described in Table 2.1
(page 5). An internal view of the AT-AUTO and component descriptions are shown in
Figure 2.2 (page 6) and Table 2.2 (page 7), respectively, while the rear panel features are

shown and described in Figure 2.3 (page 8) and Table 2.3 (page 8), respectively. A functional
block diagram of the AT-AUTO is shown in Figure 2.4 on page 9. AT-AUTO hardware
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specifications are shown in Table 1.1 on page 1.

The primary tuner controls are the “Mode”, “Output”, and “Tune-Select” momentary
pushbuttons. The “Tune-Select” is also a rotary encoder, used for selection of menu items
and control of the inductor and capacitor while in Manual or Bypass mode. When switched
On, the AT-AUTO switches to the antenna that had been selected when it was last switched
Off, and then (default) starts up in the Automatic mode. Here the AT-AUTO constantly
monitors SWR and will commence tuning when appropriate.

Manual mode is selected by momentarily depressing the “Mode” pushbutton. A subse-
quent activation of the “Mode” pushbutton selects Bypass mode, whereby the RF bypasses
the tuning network and is passed directly to either the coaxial or the balanced output. While
in Bypass mode, momentarily pressing the “Mode” switch again returns the AT-AUTO to
Automatic mode.

In any operating mode, momentarily depressing the “Output” button enables selection of
either the coaxial or the balanced outputs. To change RF output, momentarily depress the
“Output” button and then at the prompt, rotate the “Tune-Select” knob until the desired
output is displayed, and then momentarily depress the “Tune-Select” knob to select the
displayed output (COAX or BAL).

The AT-AUTO firmware is subject to periodic updates. As improvements are
made and new features are added, the user may update the AT-AUTO firmware
directly from the Palstar website. See page 63 for more detail.
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Figure 2.1: Front Panel View

1-800-773-7931 www.Palstar.com



Table 2.1: Front Panel Controls as shown in Figure 2.1

Reference Control Name or Function

1 Master Power Switch, Controls power to AT-AUTO processor
peak-hold meter circuitry, and the meter lamp

2 Power/SWR Meter, Dual-needle meter displays forward and
reflected power in Watts. The SWR is displayed on a line beneath
the intersection of forward and reflected power needles

3 Main Display, provides AT-AUTO status and user prompts

4 Output, toggles between Coax or Balanced outputs™®

5 Tune-Select, Tuning network settings and configuration options*

6 Mode, user selection of operating mode and setup menu access*

7 Lamp, controls power to the Peak and Peak-Hold meter circuitry
and illumination of the Power/SWR meter

8 Range, selection of 3000 Watt (in) or 300 W (out) meter scale

9 Peak, displays peak forward power (in) or average forward power (out)

10 Peak-Hold, holds and displays the highest peak forward power (in)

*Note: Operating mode determines the actual control function. See the respective operating
mode descriptions for actual control function and usage.
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Figure 2.2: Top View (Cover Removed)
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Table 2.2: Internal Components as shown in Figure 2.2

Reference Description

1 RF input and RF directional coupler
2 RF bypass relay

3 RF output selection relay

4 Unbalanced (Coax) RF output

5 4:1 current balun

6 Balanced RF output

7 340-14-340 pF split-stator capacitor
8 26 pH roller inductor

9 Stepper motor

10 Master power switch

11 Cross-needle power and SWR, meter
12 AT-AUTO processor and display
13 Split-stator capacitor gap detector
14 Roller inductor gap detector

15 Roller inductor travel limit switch
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Figure 2.3: Rear Panel View

Table 2.3: Rear Panel Components as shown in Figure 2.3

Reference Description

Balanced RF output

Unbalanced (Coax) RF output

RF input

Auxiliary CI-V jacks

Transceiver Data Input. Icom CI-V and external tuner I[/O*
Kenwood external tuner I/O*

RS-232 1/0 port. For firmware upgrades and CAT radio interface®
S5mm X 20mm, 4A 125VAC fast-blow fuse

12 VDC input @ ~ 3.5 A peak while tuning

9 QRO Keyline Input/Output (AT-AUTOg, only)

Uk W N~

(0 Sl e

*Note: Requires specific cable configuration. See Table 10.1 (page 69) for details.

1-800-773-7931 www.Palstar.com



Stepper Motor

4:1 Current Balun

RF Coupler |
RFInput [ !
i £E O/ ! Oi%élanced Outpt

Unbalanced Output

Reflected Power

Stepper Motor

<
@
[}
T Forward Power

.

Frequency Sample

Controller

Figure 2.4: Functional Block Diagram

2.2 Principal Of Operation

2.2.1 Automatic Mode

The AT-AUTO is a fully-automatic QRO antenna tuner. It is designed to operate completely
without operator intervention, but does provide status and user prompts (if required).

Automatic mode is the default startup mode, but Manual mode or Bypass mode can be
made the default startup mode by appropriate configuration of the AT-AUTO firmware (See

Firmware Configuration section, page 48).

While in Automatic mode, the tuner continuously samples forward and reflected power.
When forward power exceeds a minimum threshold level of approximately 8-10W, the AT-
AUTO calculates the corresponding SWR, and initiates automatic tuning if required. If the
SWR is below the“Tune Start SWR” threshold (default 1.2:1), the AT-AUTO displays the
detected good match along with the numerical capacitor and inductor positions, and the
selected RF output.

When/if the SWR exceeds the “Tune Start SWR” (default 1.2:1), the AT-AUTO counts
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the RF carrier frequency, recalls match settings based upon the carrier frequency and the
selected antenna, and then repositions/pre-positions the inductor and capacitor to those
recalled settings. There are over 500 such memories in the AT-AUTO for storing antenna,
L, and C positions. These memories have been pre-populated with nominal settings at the
Palstar facility. Half of these memories are for the balanced output port, and the other half
of the memory is for the coaxial output port.

The AT-AUTO uses a roller-inductor for tuning and the initial positioning process may
take up to 30 seconds (for example, when repositioning from a setting appropriate for the
low-end of the 160m band to something appropriate for the 10m band). During this L and C
positioning process, the RF carrier is not required and in order to minimize potential QRM,
the AT-AUTO indicates that the carrier is not required by displaying Prepositioning L &
C, Please QRT.

Once the capacitor and inductor are repositioned within the operating band, the SWR
is sampled again. In order to do this, the AT-AUTO requires a steady RF carrier to tune
against and therefore prompts the user by displaying PLS TX 10 W CW. The AT-AUTO
will wait in this state indefinitely until it senses a carrier. If the SWR is still above the " Tune
Start SWR” threshold, then tuning will begin by adjusting the capacitor and inductor for
minimum SWR.

The tuning process continues until it either times out or an SWR at or below the “Tune
Stop SWR” (default 1.05:1) is obtained. If the resulting match is at or below the “Tune Stop
SWR”, the AT-AUTO displays Good Match, SWR < 1.05:1. However, if the tuning
times out because it was not able to find a match at or below the “Tune Stop SWR”, but
the resulting match was below the “Tune Start SWR”, the AT-AUTO will display Good
Match, SWR < 1.2:1. Whenever a successful match is found the precise L and
C settings are stored into memory, and the AT-AUTO indicates that it is storing
the match settings.

If the CW carrier is interrupted before tuning is complete, the AT-AUTO will immediately
cease tuning and provide an error message indicating that the carrier was lost and that tuning
was aborted. The user may also terminate the tuning process by momentarily pressing the
"Mode” button.

The automatic tuning is an iterative process which alternates adjustment of the L or C
until the SWR is below the “Tune Stop SWR” or until no further improvement in the SWR
is made and the tuning process times out (less than 20 seconds).

In order for the tuning process to be successful, as L and C positions are adjusted, the
corresponding variations in SWR must be discernable by the AT-AUTO controller circuitry.
If the AT-AUTO is profoundly mistuned, such as attempting to tune on 10m while L and
C' are set for 160m operation, there may be NO discernable variation in SWR as L and C
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are manipulated, and automatic tuning will very likely fail. Therefore before commencing
automatic tuning, the AT-AUTO always presets the L and C for positions appropriate to
the frequency/band of operation.

Note: When recalling the end-users previously stored match settings, it is very likely
(indeed expected!) that the subsequent SWR will be very low and subsequent tuning will
rarely be required.

Smart Mode

The AT-AUTO is designed to operate in a “Smart” mode with those transceivers so equipped
with a CI-V or CAT serial I/O interface. When operating in Smart mode, the AT-AUTO
continuously determines the transceiver operating frequency via the serial 1/O interface and
then recalls L and C'match settings from memory and rapidly presets L and C'as appropriate.
As the transceiver changes from frequency to frequency, or from band to band, the AT-
AUTO automatically follows along and presets L and C without the need for the an RF
carrier or other operator intervention. This is presently implemented for Icom radios with
CI-V interface and for Elecraft (K-2, K-3), Flex Radio (SDR-1000, FLEX-5000), Kenwood
(TS-570, T'S-2000 etc.), TenTec (Omni VII, Jupiter), and Yaesu (FT-920, FT-990, FT-1000,
FT-2000, FT-9000) radios with CAT interfaces.

Handshake Mode

For those radios that provide for control of external tuners, the AT-AUTO is designed to
utilize the transceiver’s tuner interface. This is normally via a button on the transceiver la-
beled, “TUNER.” During Automatic mode operation, whenever the radio’s “TUNER” but-
ton is depressed, the radio signals the AT-AUTO which is then able to signal the transceiver
to produce a CW carrier for tuning. The net effect is that the amount of time that the
transceiver is required to produce a carrier for tuning is greatly reduced, thereby minimizing
potential for QRM. Here is how it works: When the operator presses the TUNER button
on the transceiver, the transceiver signals the AT-AUTO that tuning is requested. The AT-
AUTO then signals the transceiver to produce a 10W CW /FM carrier at which time the
AT-AUTO samples the SWR and counts the frequency. This process takes approximately
% second. If the SWR exceeds the “Tune Start SWR” threshold, the AT-AUTO then recalls
from memory, the appropriate settings for the Capacitor and Inductor and positions them

accordingly.

Once the positioning of L and C'are complete, the AT-AUTO again signals the transceiver
to produce the 10W CW carrier. If the SWR is still excessive, automatic tuning begins. The
moment a good match is found, the AT-AUTO signals the transceiver to cease transmitting
and the AT-AUTO automatically stores the match settings.

When using Smart and Handshake modes together, the entire automatic tuning process
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is greatly streamlined. As the user returns to previously-matched frequency/antenna com-
binations, the AT-AUTO precisely recalls and returns to those matched settings, without
requiring an RF carrier, and often without requiring subsequent re-tuning.

Currently Handshake mode is implemented for Icom and Kenwood radios
only. Support for Yaesu and others may follow thereafter.

Fine Tuning

There will be occasions, when the SWR is well below the “Tune Start SWR” threshold, but
the operator may wish to improve the match. This may occur when the operator decides
to QSY away from the previously matched frequency, but remain in the same band. Rather
than repositioning L and C positions from memory, all that is required is for the AT-AUTO
to perform fine adjustments of L and C from their present positions.

Fine Tuning is commanded by momentarily pressing the “Tune-Select” rotary knob,
when in Automatic mode. If the AT-AUTO has been configured for Handshake mode with
the transceiver, the entire fine tune process will complete automatically without further
intervention (presently only Icom radios support this feature), and the new match settings
will be stored in the AT-AUTO memory.

If Handshake mode is not established, the AT-AUTO will prompt the operator to produce
a steady carrier as explained above and the fine tuning process will proceed.

Note: Fine Tune should only be initiated if the AT-AUTO has already performed an
automatic tune in the present operating band. When Fine Tune is commanded, the AT-
AUTO will use the present L and C positions as the starting point for the fine tuning
process. If L and C are at grossly inappropriate positions for the current band of operation,
commanding Fine Tune will likely result in inability of the AT-AUTO to find a suitable
match.

2.2.2 Manual Mode

The AT-AUTO is also a world-class manual tuner, providing the user with precise manual
control of the matching network via the front panel controls and the cross-needle SWR
meter. The primary control is the “Tune-Select” knob. Turning this knob will force the
microprocessor to move L or (., depending upon which one was selected. Momentarily
pressing the “Tune-Select” knob toggles between control of the capacitor or inductor.

The operator manipulates the “Tune-Select” rotary encoder/pushbutton to provide po-
sitioning commands to the AT-AUTO microprocessor, which then drives the stepper motors
and positions the inductor and capacitor. There is no “heavy lifting” on the part of the
operator. The microprocessor monitors the position of the roller inductor and automatically
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limits the inductor travel and will prevent the roller inductor wheel from striking the hard
stops at the ends of the roller inductor coil.

Handshake Mode

The AT-AUTO is able to signal some Icom and Kenwood transceivers to produce a CW
carrier for tuning. When the operator presses the TUNER button on the transceiver, this
action is conveyed via the tuner handshaking lines to the AT-AUTO which then controls the
transceiver, forcing it to produce a low-power (nominal 10W FM) carrier that the operator
may then use to manually tune with.

Once the operator has completed manual tuning, he may then force the transceiver to
drop the carrier by either pushing the radio’s TUNER button again or by pressing the
“Output” knob on the AT-AUTO for approximately 2 seconds. Icom radios may also be
commanded to produce a constant carrier by pressing the AT-AUTO’s “Output” knob for 2
seconds.

The transceiver TUNER button or the AT-AUTO “Output”button may be used to toggle
the steady carrier on or off as needed.

2.2.3 Bypass Mode

Bypass mode is provided for those circumstances when the RF should not be routed through
the AT-AUTQO’s matching network, such as when using a StepIR type of antenna or other
resonant antenna systems. Bypass mode operation of the AT-AUTO is nearly identical with
the Manual mode, described previously.

While in Bypass mode, the RF matching network may be adjusted via the “Tune-Select”
knob, but will have absolutely no effect on the apparent SWR until RF is routed through
the AT-AUTO by switching to Automatic or Manual mode. Handshaking operation is not
available when in Bypass mode.

The primary control is the “Tune-Select” knob. Turning this knob will force the micro-
processor to move L or C, depending upon which one was selected. The operator manipulates
the “Tune-Select” rotary encoder/pushbutton to provide positioning commands to the AT-
AUTO microprocessor, which then drives the stepper motors and positions the inductor
and capacitor. Momentarily pressing the “Tune-Select” knob toggles between control of the
capacitor or inductor.
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Chapter 3

Quickstart Guide

Note: The AT-AUTO default behavior is to always enter the automatic mode when power
is applied. The antenna last selected as well as the positions of the roller inductor and
capacitor are automatically stored and subsequently recalled when the AT-AUTO is turned
on. The AT-AUTO default behavior is user configurable — See the Firmware Configuration
section on page 48 for more details.

In Automatic mode, the AT-AUTO autonomously controls when tuning should start and
stop, prompting the user if necessary. During Manual mode operation, the user controls the
tuning network via the “Tune-Select” rotary knob. Bypass mode is similar to Manual mode
except that RF never flows through the RF matching network.

Note! Wait at least 2 seconds after the last movement of the Inductor or Capacitor
before removing DC power or turning Off the AT-AUTO. The AT-AUTO saves the Induc-
tor and Capacitor positions in non-volatile EEPROM. If this process is interrupted or
otherwise not permitted to complete, synchronization of the inductor and ca-
pacitor will be lost and any subsequent automatic tuning attempt will likely fail.
If this happens, re-home the inductor and capacitor. Firmware version 2.01 (and
subsequent) will automatically re-home L and C'if the memory write was interrupted.

Note: Always consult your transceiver manufacturer’s instruction manual prior to at-
tempting to interface/operate the radio with the AT-AUTO.

Kenwood Owners: The following information is taken from the Kenwood TS-570S
instruction manual.

1. Page 48: “Note: Connect an external antenna tuner to the ANT 1 connector only.
After connecting this tuner correctly and selecting ANT 1, the internal tuner will
always be bypassed.”

2. Page 61: “Note: While using an external antenna tuner with the TS-570S, you cannot
use the 6m band to transmit. Connect your 6 m band antenna to the ANT 2 connector.”
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3.1 Automatic Mode

For operation in the Automatic mode, please follow these steps:

1.

2.

8.

Connect the tuner input to the transceiver with a 50 2 coaxial cable.
Connect the antenna to the tuner output (Coax or Ladder Line).

Connect the supplied DC Power Cable to a 12 VDC power source capable of supplying
4 A to the AT-AUTO.

Turn On the AT-AUTO. The AT-AUTO will display the installed firmware version for
2 seconds and then enter the Automatic (default) mode.

Select the desired tuner output (balanced/coax) by momentarily pressing the “Output”
button, rotate the “Tune-Select” knob until the desired output is displayed. With the
desired output displayed, momentarily depress the “Tune-Select” knob.

Set the transceiver to the intended operating frequency.
Generate a 10-100 W CW/FM carrier on the intended operating frequency.

Note: The AT-AUTO will measure the SWR, and if necessary preset the inductor and
capacitor to positions appropriate for the band of operation and then will begin tuning.
The presetting operation may take up to 30 seconds when switching from very-low to
very-high or from very-high to very-low frequency bands (such as QSYing from 160m
to 10m).

Follow the prompts on the AT-AUTO display.

Note: When the tuner displays PLS TX 10 W CW, you should continuously transmit
the FM/CW carrier until tuning is completed. Once tuning is complete, stop transmitting

the carrier. The position of the inductor and capacitor are automatically stored

for future retrieval when returning to the same operating frequency.

3.2 Manual Mode

1.

2.

Follow steps 1-7 described above in Automatic mode.
Select Manual-Mode by momentarily depressing the “Mode” switch.

Note: The display will show Manual mode as well as indicate the position of the
capacitor, the currently selected antenna, and the position of the inductor in 2nd line

of the AT-AUTO display.
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3. Generate a 10-100 W CW /FM carrier.

4. Adjust Capacitor and Inductor while observing the SWR on the meter by turning
“Tune-Select” knob. The respective C'and L positions are shown on the LCD. Switch
between Capacitor and Inductor control by momentarily depressing the “Tune-Select”
knob.

Note: Wait at least 2 seconds after the last movement of the Inductor or Capacitor before
removing DC power or turning Off the AT-AUTO. Firmware version 2.01 (and subsequent)
will automatically re-home L and C'if the memory write was interrupted.

3.3 Bypass Mode

1. Follow steps 1-7 described above in Automatic mode.
2. Select Bypass-Mode by repeatedly depressing the “Mode” switch.

Note: The display will show Bypass mode as well as indicate the position of the
capacitor, the currently selected antenna, and the position of the inductor in 2nd line
of the AT-AUTO display.

3. User may adjust Capacitor and Inductor but because RF bypasses the tuning network,
repositioning L or C'will have NO effect on the SWR.. The respective C' and L positions
are shown on the LCD. Switch between Capacitor and Inductor control by momentarily
depressing the “Tune-Select” knob.

Note: Wait at least 2 seconds after the last movement of the Inductor or Capacitor before
removing DC power or turning Off the AT-AUTO. Firmware version 2.01 (and subsequent)
will automatically re-home L and C'if the memory write was interrupted.
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Chapter 4

Installation

4.1 Unpacking

Carefully remove the AT-AUTO from the shipping carton and inspect it for damage. If any
damage is apparent, notify the transportation carrier or dealer immediately. We recom-
mend keeping the packing carton for moving, storing, or reshipping the tuner to
us for repair if needed.

4.2 Location

Select a location for the AT-AUTO that allows the connectors to be free from any possible
contact during operation and with unrestricted airflow for cooling.

WARNING: Balanced antennas will produce high RF voltages at the output
post connectors. RF burns may result if they are touched during transmission.

WARNING: Do not use more than 1500 Watts average (single tone) through
the tuner. Do not use high power with the tuner until it has been tuned at the
frequency of operation with a low-power (10-100 Watt) carrier.

4.3 Electrical Connection and Setup

The AT-AUTO should always be connected between the antenna system and the station
transmitter. For installations that also include an HF amplifier, the AT-AUTO should be
connected between the HF amplifier and the antenna system.
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4.3.1 DC Power

Palstar supplies a DC power cable for use with the AT-AUTO. The DC power supply used
should be capable of supplying 4 Amps at 12VDC. The AT-AUTO consumes ~ 3.5 A
whenever the stepper motors are in motion. This is anytime during Automatic tuning, or
while the user is repositioning L or C during Manual or Bypass operation. When the motors
are stationary, the AT-AUTO current consumption is &~ 350 mA.

4.3.2 Vintage Rig Setup

Transceivers lacking the capability to control an external tuner and also lacking CAT/CI-
V capability are considered “Vintage” rigs and include such classics the Kenwood TS-830,
Drake TR4, everything Collins, and anything Heathkit.

Setup of the AT-AUTO for vintage rig operation is quite simple. Make the electrical
connections as shown in Figure 4.1 and then set the radio type to “Vintage Rig” as described
in the Configure Radio section on page 55.

Note: If using the AT-AUTOg QRO Keyline, the transmit control line must be routed
through the QRO Keyline connectors on the back of the AT-AUTOg . See AT-AUTOgk,
QRO Keyline section on page 43 to configure the QRO Keyline.
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Figure 4.2: Icom Transceiver to AT-AUTO Connection

. Insert the male 3.5 mm plug into the jack on the back of the Icom radio labeled
“Remote”

. Insert the 4-pin white plastic plug into the corresponding receptacle located on the
back of the Icom radio. This plug is often not labeled on the radio, and some radios
may not include the 4-pin receptacle (IC-7800 for example)

. Configure the radio type as described in the Configure Radio section on page 55.
The radio type should be set to “Icom Normal CI-V & Ext Tuner I/O” or set to “Icom
CIV Only No Ext Tuner I/O” if using a radio without external tuner control, such as
an 1C-7800.

. Configure the desired CI-V operation as described in the Setup Icom CI-V section
on page 53

. Configure the serial I/O baud rate as described in the Configure AT-AUTO Serial
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Interface section on page 57. Most Icom radios use a default of 9600 baud and the
AT-AUTO is also set to 9600 baud by default from the factory

4.3.4 Icom Rig With HF Amplifier Setup

Some amplifiers such as the Icom IC-PW1 and the Tokyo Hy-Power HL-1.5KFX amplifiers
are designed to automatically obtain band/frequency information from CAT/CI-V equipped
radios. Consult the respective owners manuals for your respective amplifier.

Icom Rig & IC-PW1 with AT-AUTO

Connections for using an Icom radio and Icom IC-PW1 with the AT-AUTO are shown in
Figure 4.3. See Figure 4.4 if intending to use the AT-AUTOg; QRO Keyline feature. The
IC-PW1 (and the AT-AUTO) will receive frequency information from the CI-V equipped
[com transceiver automatically whenever the radio’s frequency changes (via the CI-V bus).
The radio should be set to CI-V Transceive mode (see your owner’s manual).

Thoroughly read through the Icom IC-PW1 manual as well as the Icom radio manual,
particularly the sections regarding CI-V (sometimes referred to as “Remote”) operation.
Then read through the AT-AUTO manual. The following are suggested steps to setup the
AT-AUTO, IC-PW1, and Icom transceiver.

1. Insert the Amphenol plug into the socket to the rear of the AT-AUTO labeled
“TRANSCEIVER DATA INPUT”, and twist the attachment ring until finger tight

2. Insert the male 3.5 mm plug into the jack on the back of the Icom radio labeled
“Remote”

3. Insert the 4-pin white Molex plug into the corresponding receptacle located on the
back of the Icom radio. Some radios may not include the 4-pin receptacle (IC-7800 for
example)

4. If using the optional QRO Keyline, the Icom-supplied cable must be modified. The
transmit control line (ACC1 Pin3) must be routed through the QRO Keyline connectors
on the back of the AT-AUTO. See QRO Keyline section on page 43 to configure the
QRO Keyline.

5. Set the radio type to either “Icom Normal CI-V & Ext Tuner I/O” or set to “Icom CIV
Only No Ext Tuner 1/O” as described in the Configure Radio section on page 55.

6. Setup the AT-AUTO to “CIV Transceive From Select Icom” and set the radio’s CI-
V address as described in the Setup Icom CI-V section on page 53. The IC-PW1
default CI-V address is 0x55 and the AT-AUTO’s default CI-V address is 0xEQ, neither

of which should require changing.
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7. Configure the AT-AUTO serial 1/0O to 9600 baud as described in the Configure AT-
AUTO Serial Interface section on page 57. Most Icom radios use a default of 9600
baud and the AT-AUTO is also set to 9600 baud by factory default

8. Set the Icom radio to 9600 baud

9. Set the Icom radio to “CI-V Transceive” On

10. Confirm that the AT-AUTO and IC-PW1 are able to follow frequency changes on the

Icom transceiver.
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Icom Rig & Tokyo Hy-Power HL-1.5KFX with AT-AUTO

Connections for using an Icom radio with a Tokyo Hy-Power HL-1.5KFX and an AT-AUTO
are shown in Figure 4.5. The HL-1.5KFX (and the AT-AUTO) will receive frequency in-
formation from the CI-V equipped Icom transceiver automatically whenever the radio’s fre-

quency changes (via the CI-V bus). The radio should be set to CI-V Transceive mode (see

your owner’s manual).

Thoroughly read through the Tokyo Hy-Power HL-1.5KFX manual as well as the Icom
radio manual, particularly the sections regarding CI-V (sometimes referred to as “Remote”)

operation. Then read through the AT-AUTO manual. The following are suggested steps to
setup the AT-AUTO, HL-1.5KFX, and Icom transceiver.

1.

10.

Insert the Amphenol plug into the socket to the rear of the AT-AUTO labeled
“TRANSCEIVER DATA INPUT”, and twist the attachment ring until finger tight

Insert the male 3.5 mm plug into the jack on the back of the Icom radio labeled
“Remote”

Insert the 4-pin white Molex plug into the corresponding receptacle located on the
back of the Icom radio. Some radios may not include the 4-pin receptacle (IC-7800 for
example)

If using the optional QRO Keyline, the transmit control line must be routed through
the QRO Keyline connectors on the back of the AT-AUTO. See AT-AUTOgx; QRO
Keyline section on page 43 to configure the QRO Keyline.

Set the radio type to either “Icom Normal CI-V & Ext Tuner I/O” or set to “Icom CIV
Only No Ext Tuner 1/O” as described in the Configure Radio section on page 55.

Setup the AT-AUTO to “CIV Transceive From Select Icom” and also set the radio’s
CI-V address to 0x5C as described in the Setup Icom CI-V section on page 53. The
default AT-AUTO CI-V address is 0xEO, which should require changing.

Configure the AT-AUTO serial I/O to 9600 baud as described in the Configure AT-
AUTO Serial Interface section on page 57. Most Icom radios use a default of 9600
baud and the AT-AUTO is also set to 9600 baud by default from the factory

Set the Icom radio to 9600 baud

Consult the radio user’s manual and set the Icom radio CI-V address to 0x5C and
“CI-V Transceive” to On and “CI-V with 1C-731" to Off

Confirm that the AT-AUTO and HL-1.5KFX are able to follow frequency changes on
the Icom transceiver
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Note! If the HL-1.5KFX is connected to the CI-V bus and the amplifier is turned Off, all

CI-V communications will fail. Therefore, the HL-1.5KFX must
the Icom radio’s frequency information to reach the AT-AUTO.

be powered On in order for
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4.3.5 Kenwood Rig Setup

Recent generation Kenwood radios include a serial interface that the AT-AUTO may uti-
lize to obtain frequency information from the radio. This RS-232 interface is often la-
beled “COM” on Kenwood radios. Additionally, some newer Kenwood radios also include
a provision for controlling an external tuner via a button on the radio’s front panel la-
beled “TUNER”. This interface connects to the external tuner (the AT-AUTO) via a 6-pin
Molex-style connector labeled “AT” which is located on the radio’s back panel.

Please note that if the Kenwood radio includes multiple antenna connections, that any
external tuner should be connected to the connector labeled “Ant 1.” Consult owner’s
manual for your specific radio. A typical setup involving a Kenwood radio is shown in
Figure 4.6.

The following are suggested steps to setup the AT-AUTO to interface with a Kenwood
transceiver:

1. Insert the Amphenol plug into the socket on the rear of the AT-AUTO labeled
“TRANSCEIVER DATA INPUT”, and twist the attachment ring until finger tight

2. Insert the 6-pin white plastic plug into the corresponding receptacle labeled “AT”
located on the back of the Kenwood radio. Some Kenwood radios may not include the
“AT” connector

3. Set the radio type to either “Kenwood Normal CAT & Tuner I/O” or set to “Kenwood
CAT Only No Ext Tuner I[/O” as described in the Configure Radio section on page 55

4. Configure the AT-AUTO serial /O as described in the Configure AT-AUTO Serial
Interface section on page 57. The AT-AUTO and the Kenwood must both be set to
the same baud rate, and the same number of stop bits

5. Confirm that the AT-AUTO is able to follow frequency changes on the Kenwood
transceiver
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4.3.6 TenTec Omni VII/Jupiter Setup

The AT-AUTO is able to receive frequency information available via the “CAT” (RS-232
interface) when interfaced with either a TenTec “Omni VII” or TenTec “Jupiter” radio. The
RS-232 port is labled “Serial” on the lower rear panel on the Omni VII.

Please note that the Omni Vii radio includes multiple antenna connections. We recom-
mend that the AT-AUTO be connected to “ANT 1”7. A typical setup involving a Omni VII
is shown in Figure 4.7. Jupiter setup will be very similar.

The following are suggested steps to setup the AT-AUTO to interface with a TenTec
Omni VII or Jupiter transceiver.

1. Set the radio type to “TenTec Omni VII/Jupiter” as described in the Configure
Radio section on page 55.

2. Configure the AT-AUTO serial I/O port to 57600 baud, 8 data bits, no parity, 1 stop
bit (“57600 8-N-1") as described in the Configure AT-AUTO Serial Interface
sec