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| SECTION | 

Number of Semiconductors: 

Frequency Range: 

Power Capability: 

Impedance Matching: 

Output Terminals: 

Minimum Tune-up Power: 

Tune-up Time: 

Matching Accuracy (VSWR): 

Insertion Loss: 

Power Supply Requirements: 

Usable Condition: 

Dimensions: 

Weight: 

SPECIFICATIONS - 

Transistor 36 

IC i 10 
Diode 55 (IC-AT100:49) 

1.8 ~ 2.0 MHz (IC-AT100: tuner is bypassed) 

3.5 ~ 4.0 MHz 

7.0 ~ 7.3 MHz 

10.0 ~ 10.5 MHz 

14.0 ~ 14.5 MHz 
18.0 ~ 18.5 MHz 
21.0 ~ 21.5 MHz 
28.0 ~ 30.0 MHz 
(Auto band switching with 1C-701/720/720A/730) 

500W (continuous)/1 kW (PEP) 

(IC-AT100: 100W/200W PEP) 

16.7 ~ 1500 to 50 resistive 

4 coaxial connectors 

50W (IC-AT100: 8W) 

4 ~ 7 seconds (when operating band has been changed) 

Less than 3 seconds (on the same band) 

Less than 1.2 (when auto-tuning) 

Less than 0.5 dB (when tuned up) 

13.8V DC (negative ground) +15% 0.5A max 

117V AC or 230V AC +10% 13W max 

Temperature —10°C ~ 60°C 

241(W) X 111(H) X 300(D) mm 

6.4 kg (IC-AT100: 5.0 kg) 
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QUICK TUNING UP 

New developed detector circuit detects resistance and reactance of the load, and controls 

powerful motors to tune two variable capacitors. So the tune-up time is very short. 

AUTO BAND SWITCHING 

When the IC-720A or IC-701, or [C-720 or IC-730 (optional LDA unit installed) is used, band 

switching of this tuner can be controlled by the band switch of the IC-720/720A/730/701. 

This tuner has dual accessory sockets, so the auto band switching function can be used for 

IC-2KL linear amplifier at the same time. 

PRE-SETTABLE 

The matching circuit can be preset for each band, so you can make quick QSY’s, and have 

trouble-free operation. 

FOUR ANTENNA CONNECTORS 

This tuner has four coaxial sockets for antennas, and selects the suitable antenna for each 

band automatically. 

When the TUNER switch is turned off, this tuner can be used as an automatic antenna 

selector. 

TWO-WAY POWER SOURCE 

This tuner can be used with 13.8V DC or 117V AC (or 230V AC). 

a 
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UNPACKING 
Carefully remove your tuner from the packing carton and examine it for signs of shipping 

damage. Should any be apparent, notify the delivering carrier or dealer immediately, 

stating the full extent of the damage. It is recommended you keep the shipping carton. In 

the event storage, moving, or reshipment becomes necessary, they come in handy. 

Accessory hardware, cables, etc., are packed with the tuner. Make sure you have not 

overlooked anything. 

ee 4 

©) #8 a 

eA Cu POWGE GONG en 2 ued ersicueteeterereremarero rs 1 5. Spare Fuse (0.2A or 0.1A) for AC ..... 2 

ZO GPOWeK: COL vant 4 ga cvaretor's <lshere.sieie.ci0 1 GeSpare Fuses(SA) FOomDGHie aye. o.oo 2 

St. (Coyne MCEINS Aa) co aooucocbebeneaden 1 aa UIM PETS RIUIG etre citietemsts Clemons (ecterexeic10 ere 1 

4 Coaxial Cable (1m with PL-259’s) ..... 1 (Inserted in the DC power socket) 

RECOMMENDATIONS FOR INSTALLATION 

1. Avoid placing the tuner in direct sunlight, high temperature, dusty or humid places. 

2. Place the unit so that the controls and switches can easily be handled and the 

indications can easily be read. 

3. For mobile installation, select the best location that can stand the weight of the unit and 

that does not interfere with your driving in any way. 

4. Use the Ground Lug! 

POWER SUPPLY 
For AC operation: 
The tuner has a built-in AC power supply. Connect the supplied AC power cord to the AC 

power socket on the rear panel of the unit, and the opposite side plug of the power cord into 

any convenient AC power outlet. Be sure that the jumper plug is inserted to the DC power 

socket on the rear panel, and the AC/DC switch is set at the AC position. 

When you wish to use the tuner with an AC power supply voltage other than the original 

one, you must make internal wiring modifications as per the following drawings. 

asi: fea 



Power transformer’s primary wiring: 

For 100V AC For 117V AC For 230V AC 

For DC operation: 

lf you would like to use your car battery or any other DC power supply, be sure that its 

output voltage is 12~15V and the current capacity is at least 0.5A. 

The connection of the DC power cord supplied with the tuner is done in the following way: 

First make sure that the power switch of the unit is in the OFF position and the DC/AC 

switch is in the DC position. Connect the cord to the DC power supply with the RED lead to 

the positive terminal and the BLACK lead to the negative terminal. (Reverse connection will 

cause the protection circuit to operate and blow the fuse.) Connect the DC plug to the DC 

power socket on the rear panel of the unit. Refer to the drawing below. 

For AC operation ai 

Jumper Plug ene 

1C-AT 100/500 

1C-AT 100/500 

CABLE CONNECTIONS 

Connect the supplied cables with the transceiver, linear amplifier and antenna tuner 

according to the following illustrations. 



For the connection between the antenna terminal(s) and antenna(s), refer to section 

“Antenna terminal” on page 6. In order to prevent electrical shocks, TVI, BCI and other 

problems, be sure to connect a heavy wire, as short as possible, from a good earth point to 

the ground terminal of the sets. ; 
1C-720A+1C0-2KL+1C-AT500 

1C-AT500 = 

(oe O) 
AC 

1C-PS15 1C-2KLPS receptacle 

1C-720A+1C-AT100 

1C-AT100 receptacles 

Sl 
r 

1C-730 +IC-AT100 

NOTE: When using the !C-730 and making its 

auto band switching function with the IC- 

AT100, the LDA unit must be installed in 

the IC-730. 

~ 10-AT100 

[Lee tsp 
AC 

7 receptacies 



When using a transceiver other than an ICOM transceiver, the auto band switching function 

does not work. In this case, set the band switch of the IC-AT500/AT 100 to the same band as 

your transceiver manually. 

The control cable is not needed for this connectidn. Refer to the following illustration. 

iC-AT100 with non-ICOM transceiver Antenna 

Coaxial cable 

* AC receptacies 

Antenna terminai 
This tuner is provided with four antenna terminals, connected as follows at the time of 

shipment. 

ANT4 | ANTS | ANT2 ANTI 

14:21:28 MHz IC-AT100 | 4.8 3.5 MHz | 7-10 MH MHz | 3.5 MHz Zz (18) (24) 

14:21:28 MHz iC-AT500 | 1.8 MHz | 3.5 MHz | 7-10 MH Mate = a (18) (24) 

(IC-AT100: The tuner circuit is bypassed on 1.8 MHz.) 

Bas 
ag. @— ANT3 

boul 



Changing the antenna terminal connections 

When you wish to use connections other than the original one, the connections can be 

changed by changing the internal wiring according to your antenna(s). Follow the steps 

below. 

(1) Disconnect the tuner from the AC power supply, antenna and transceiver, and remove 

the top cover from the tuner. 

(2) Internal wiring is as shown in the above illustrations. Connect the wires according to the 

antenna for the band used. After changing the connections, confirm that the solder has 

been correctly and firmly applied. 

Addition of Antenna Terminal 

The tuner has a space for an additional antenna connector under the name plate on the rear 

panel. If you wish to use an additional connector, remove the name plate and mount an SO- 

239 coaxial chassis connector to this space. 

Remove the name plate. 

Sedo 

ANTENNA 

This antenna tuner may not be effective with all antennas. Correct understanding of the 

antenna conditions will ensure effective use of this tuner. For example, let us suppose a tri- 

bander antenna (covering 14, 21 and 28 MHz) is used. 

This antenna is matched to the SSB frequencies on 14 and 28 MHz. On 21 MHz, itseems to 

be matched close to CW frequency. The antenna tuner may not be necessarily close to the 

matched frequency, but the output of the transceiver cannot be matched to CW frequency 

on 14 and 28 MHz with high SWR and to SSB frequency on 21 MHz. 

This antenna tuner is designed for such matching. The loss of the coaxial cable caused by 

high SWR cannot be improved, but use of this antenna tuner greatly alleviates overload for 

the final stage of the transceiver and eliminates harmonic radiation effectively. 

For your reference, the following shows graphically the loss of the coaxial cable due to high 

SWR. 



Example of SWR Measurement 

3.0 

21MHz 

= 2.0 
ce 28MHz 

1.0 
14.0 .100 .200 .300 .400 500 .600 .700 .800 .900 
21.0 
28.0 Frequency 

(MHz) 

Additional loss due to high SWR Loss of Coaxial Cable 

| Loss per 10m (dB) 
10 

a San PReGUSICY Me ig mn e 8 Nd oh meee 
Sa Sa Coaxial cable 

: teats! 
S Pm 3C-2V 0.25 035 050 O61 071 
Te BE? 5C-2V 016 0.23 032 039 046 
— | Lh 7C-2V 0.13. 018 0.26 032° 037 
2 71) 10C-2V O11 0115) 0122) 0:28 0189 
° ATL 5D-2V 0.18 0.25 037 0.45 0.51 
@ 10 aan 8D-2V 012 017 0123 0205 085 
3 ia oo RG-58/U 0.23 0.33 0.49 0.56 0.76 
Qo. wage RG-59/U 0.21 030 0.43 051 0.59 
2 BEYAS 4 RG-8/U 010 015 0.21 026 0.31 
B os eal RG-11/U 0.12 018 0.26 0.32 0.38 

= Cel, zal This table shows the attenuation per 10 meters when 
3 LL used at SWR=1.0. The values given in this table are 

5 

change. 

nominal, and may differ somewhat from actual 

values. The loss tends to increase due to secular 



@ POWER SWITCH 

FRONT PANEL 
© WAIT INDICATOR 

@ AUTO TUNER INDICATOR @® TUNER ON 

INDICATOR 

ASOD . 
BE PULL SETOMRTIC ABTENNA TUNES 

@ BAND 

INDICATOR 

@ BAND SWITCH 

@ TUNER SWITCH 

POWER SWITCH 
Switches the supplied power, either AC or DC, to the set. 

TUNER SWITCH 
Switches the tuner circuit. In the ON position, the @ TUNER ON INDICATOR is lit 

and the set acts as an antenna tuner. In the OFF position, the tuner does not work and 

the output power of the transceiver is fed directly to the antenna. 

BAND SWITCH 
Selects the operating band of the set. When you use the IC-701 or IC-720A, or !C-720 

or {C-730 which has the optional LDA unit installed, set the BAND SWITCH in the 

AUTO position, then the operating band will follow that selected by the transceiver. 

BAND INDICATOR 
Indicates the operating band of the set. Make sure the band is the same band as the 

transceiver. 

TUNER ON INDICATOR 
Illuminates when the @ TUNER SWITCH is turned ON. 

WAIT INDICATOR 

illuminates when the set is being preset, just after the power switch has been turned 

ON or the operating band has been changed. Don't transmit while this indicator is lit. 

AUTO TUNE INDICATOR 

iluminates when the set is in the auto-tune condition. 
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REAR PANEL 

RF INPUT 
CONNECTOR 

@® ANTENNA CONNECTORS 
ACCESSORY 
SOCKETS 

gag 

THKSTSH 

@ DC POWER 
SOCKET 

@® AC POWER 
SOCKET 

GROUND —. @® AC/DC SELECT 
TERMINAL SWITCH 

8. RF INPUT CONNECTOR 
Connects the supplied coaxial cable from the antenna connector of the transceiver or 

the linear amplifier. 

9. ANTENNA CONNECTORS 
Connects an antenna feeder with a PL-259 connector for each. 

A suitable antenna for each band will be selected by the band switch of the transceiver 

automatically. Refer to page 6 for details. : 

10. ACCESSORY SOCKETS 
Connects the control cable from the transceiver and a linear amplifier (if used). You 

do not need to use these sockets when using a non-ICOM transceiver. (Refer to 

connections on page 16.) 

11 DC POWER SOCKET 

Connect the included DC power cable when DC operation is required. Connect the 

included jumper plug to this socket when AC operation is required. 

12. AC POWER SOCKET 
Connect the included AC power cable to this connector and the included jumper plug 
to the DC power connector for AC operation. 

13. AC/DC SELECT SWITCH 
Selector for AC operation or DC operation. 

14. GROUND TERMINAL 

To prevent electrical shock, TVI, BCI and other problems, be sure to ground the 

equipment through the GROUND TERMINAL. For best results use as heavy a gauge 

wire or strap as possible and make the connection as short as possible. 



CONTROLS UNDER ACCESS COVER 

@ AUTO TUNE/PRESET SWITCH 

@ PRESET TRIMMERS 

* @ PRESET INDICATORS 

15. AUTO TUNE/PRESET SWITCH 
Switches to auto tune condition or the preset condition. When this tuner is in 

operation, set this switch in the AUTO position. 

16. PRESET TRIMMERS 
Preset the input and output matching capacitors for each band. Refer to Preset 

Operating on page 12. 

17. PRESET INDICATORS 
Indicates the matching condition for the presetting. When the matching is performed, 

all LED's will go out. 

=f 



Before using this tuner for the first time or after changing the antenna, carefully confirm that 

the connections conform to the connection procedure given in the section “CABLE 

CONNECTIONS” on page 4, and perform the following presetting. 

Preset Operation 

Presetting is an operation to set the variable capacitor to the optimum condition 

immediately after turning ON the power supply of this tuner or after switching the band. 

(1) Connect the tuner with the transceiver, antenna and SWR meter as follows: 

Cable connections for Presetting Antenne 

IC-PS1 5 IC-720A SWR meter IC-AT500/IC-AT 100 

(2) Turn ON the POWER switch and TUNER switch. Confirm that the AUTO/PRESET 
switch inside the top cover is set in the AUTO position. 

(3) Confirm that the bands of the transceiver, this tuner and the antenna are matched to one 

another, and transmit power 50 to 100W (IC-AT100: 10W) in the RTTY or CW mode. 

After confirming that the AUTO TUNE has operated and the reading of the SWR meter 

is reduced, stop transmitting. 

(4) Turn the two PRESET controls according to the bands inside the top cover, so that both 

upper and lower LED’s go off. The preset operation for this band is now completed. 

Repeat the same procedure for other bands. 

When the AUTO TUNE fails to operate: 

If the AUTO TUNE fails to operate in the step (2) above, the trouble is attributable to the 

following causes: 

1. The antenna SWR is 3 or more. 
The antenna must be adjusted to minimize its SWR. In this case, the tuner may be 

operated by the following procedures: 

(1) Set the AUTO/PRESET switch inside the top cover to the PRESET position, and 

turn the two trimmers for the operating band alternately so that the SWR meter will 

indicate “1.0”. 

(2) The matching capacitors are now set to the optimum condition, so set the 

AUTO/PRESET switch to the AUTO position. 

Se ge 



2. When the transmission output is reduced by the function of the transceiver protection 

circuit: 

(1) Set the AUTO/PRESET switch to PRESET, and turn the two trimmers for the 

operating band alternately. Observe the SWR meter to obtain sufficient output 

from the transceiver. 

(2) When sufficient output has been obtained, set the AUTO/PRESET switch to the 

AUTO position, and restart transmission. 

if the AUTO TUNE operates, stop the transmission, and perform the preset 

operation according to the previous step (3). 

| Flow Chart for Preset Operation 

Transmit with 
50~100W output (IC- 
AT100: 10W) 

Does the 
auto tuner 

operate and the 
SWR go to 1.2 

or less? 

Is the output power 
reduced? 

Set the 
AUTO/PRESET 
switch to the 
PRESET position 
and adjust the 
trimmers so that the 

SWRA goes to near 
1.0 

Preset performed 
Make preset 

operation 

Set the 
AUTO/PRESET 
switch to the 
PRESET position 
and adjust the 

trimmers so that the 
output ts sufficient 
Then set the switch 
to the AUTO 
position 

Isa 
rimmer tully 

counterclockwise or 
clockwise? 

Adjust the antenna 
50 that its SWR goes 
to 3.0 or less. 

Set the 
AUTO/PRESET 
switch tothe AUTO 
Position 

Adjust the 
transceiver 

Parasitic oscillation 
or Neavy spurious 
radiation of the 
transcerver 

Does the 

SWA go to 
12 oF less? 

i 

CAUTIONS 

To ensure correct operation of the tuner, carefully observe the following cautions: 

(1) The variable capacitors, coil and rotary Switch of this tuner are designed to have more 

than sufficient capacity; however, they may be burned or damaged if greater than rated 

power is input. Take sufficient care to prevent this. 

Ss 
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(2) If the POWER switch and TUNER switch are turned ON or OFF, or the band switch is 

turned during tran*)nission, a momentary unloaded condition may occur, damaging 

the final trans *or(s) of the transceiver. This must be carefully avoided. 

| start transmission when the WAIT indicator lights immediately after turning 
UN the power or after switching the operating band. 

(4) The coaxial cable is not designed for use at a high SWR condition, so keep the antenna 

at the lowest possible SWR. 

It should be noted that use of this tuner allows the impedance to be matched and the 

power to be fed effectively, but does not change the loss of the coaxial cable. 

MAINTENANCE 

Cleaning the Set 

If the set has dust or stains, wipe them off with a soft cloth. Never use thinner or other 

organic solvent, as this may cause the pain to peel off. 

Replacing the Fuse 

When the fuse has blown and the set fails to operate, remove the cause of the trouble, and 

replace the fuse with a rated one (0.2A for 117V AC, 0.1A for 230V AC, 3A for the DC power 
cord). 

1. Replacing the AC Fuse 

The fuse holder is located inside the tuner. Remove the top cover to replace the fuse. 

2. Replacing the DC Cord Fuse 

If the fuse of the DC power cord has blown, replace it with the rated one. 

Fuse holder for 

AC power supply 



IC-AT500 

TOP VIEW 

Antenna Connector 
Terminals Band Switcn 

Band Switch Driving Pt ie : |” eee Coil 

Motor 
—_— Tuner/Bypass Switching 

Relay 

Tuner Control Unit ——» Matching Detection Coil 

AUTO/PRESET 
Switching Relay 

Detection Level Adjust Trimmer 

(Don't turn this trimmer.) 

Detecting Unit 
AUTO/PRESET 
Switch 

get ee : +_———- Matching Capacitors 

Capacitor Driving Motors 

SIDE VIEW 

AC Fuse Holder ——gaaa 

AC Power Transformer 

oe, te 



IC-AT100 

ee a 

Antenna Connector 7a 
Terminals Band Switch 

Band Switch Matching Coil 

Driving Motor Tuner/Bypass 

Switching Relay 

Matching Detection Coil 
Tuner Control Unit» 

AUTO/PRESET 
Switching Relay Detection Level Adjust Trimmer 

(Don't turn this trimmer.) 

Detecting Unit 

Matching Capacitors 

AUTO/PRESET Switch —satee@. ic ae 

PRESET Trimmers ————_ 5 ' 

ACC SOCKET CONNECTIONS 

The table below shows terminal connections for the accessory socket. 

©©OQG2S 
DOOYOO 
QDOOLO®B@ 
Y®®OOO®H Outside view 

aie 

PIN No. FUNCTION 

Vices NC (no connection). 

Ss) Connected to transmit switch circuit. When grounded, the transceiver operates 

in the transmit mode. 

4.~ 6. NC. 
Ue Output for external ALC voltage. 

8. Ground. 

9.14. NC. 

2: Input for band switching control reference voltage (8V). 

13: Input for band switching control voltage. 

14.~24. NC. 

Sai 



Outline 

This tuner is a fully automatic antenna tuner for HF band, and is comprised of (1) matching 

circuit, (2) detecting circuit (DET), (3) control circuit, (4) preset control circuit, (5) rotary 

switch control circuit, (6) WAIT circuit, (7) BAND switch circuit and (8) POWER circuit. 

(1) Matching Circuit 
The matching circuit is shown in the following illustration. Input variable capacitor C12 and 

output variable capacitor C13 are connected to the motors, and are automatically set to the 

preset position for each band or proper position controlled by the control circuit. The tap of 

coil L2 is automatically set to the band specified by the rotary switch control circuit. 

The input and output variable capacitors are driven independently by the respective motors 

at the same time. This feature substantially reduces the tuning time, compared to a 
conventional device. Coil L2 uses the large-diameter steatite bobbin and large conductor to 

minimize the insertion loss for matching. 

Matching Circuit 

INPUT OUTPUT 
¢ 

af 

(8 )----------- (8)---------5 

(2) Detecting Circuit 

The detecting circuit detects the resistance and reactance of the load, and sends them to 

the control circuit. 
The resistance is detected by L1, D1 and D2. The detecting voltage is OV when the 

resistance is 50Q. When the resistance is less than 50Q, the positive voltage is put out; when 

the resistance is more than 50Q, the negative voltage is put out. 

The high frequency current detected by L1 and R65 and high frequency voltage detected by 

C3~C5 are sent to phase comparators IC3~IC4 through TTL buffers of Q1 and Q2, 

respectively, to detect the reactance. Positive or negative voltage is put out from IC4, 

according to the delay or advance of the current with respect to voltage. 

The detecting circuit is given in the following block diagram. 

7a 
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Resistance and Reactance Detecting Circuit 

OUTPUT 

P 
Resistance 

detector 

V§ 

(3) Control Circuit (MAIN) 

The resistance component detecting voltage (Vx) and reactance component detecting 

voltage (V) obtained in the detecting circuit are fed to IC1A and IC 2B, where the voltage is 

amplified; the current is amplified by Q1~Q4. This is used to drive the motors (MOT1 and 
MOT2). 

(4) Preset Control Circuit (MAIN) 

R1~R7 and R8~R14 of the main unit are trimmer resistors to determine the preset position 
of the variable capacitors for each band. They are mounted inside the top cover. 

When the AUTO/PRESET switch inside the top cover is set to PRESET, or power is turned 

ON, or immediately after the operating band is switched, the voltage divided by one of the 

trimmer resistors R1~R7, R15 and R16, and the voltage obtained through control R1 which 

is directly coupled to the variable capacitor are compared and amplified by IC1B. By a 

similar operation, the voltae divided by one of R8~R14, R25 and R26, and the voltage from 
R2 are compared and amplified by IC2A. These drive the motors and determine the 

positions of the variable capacitors. 

MOTOR2 SW POSISION : ET 12} 
08 



(5) Rotary Switch Control Circuit (MAIN-EF) 

This circuit is designed to set the rotary switch position to the desired operating band. 

If the rotary switch position is not set to the band, the emitter voltage of Q13 will become 

zero. Then Q14 will be turned ON and Q15 will be turned OFF, applying power to the motor 

(MOTS). 

When the rotary switch position is set to the desired band through the motor operation, and 

the slit of the gear directly coupled to the rotary switch shaft comes to the center of the 

photo-interrupter, its photo-transistor will be turned ON, and Q13 will become conductive; 

then Q14 will be turned OFF and Q15 ON, stopping the motor. So the rotary switch can be 

stopped at the center of the contact plate at any time. 

— 

Rotary Switch Control Circuit 

Band 

switching} 

unit 

Photo-interruptor 

(6) WAIT Circuit 

To make the operating condition immediately after switching the band, this circuit operates 

to set the variable capacitors to the preset positions, and then to reset it to AUTO TUNE 

operation. 

In the rotary switch control circuit (see (5)) when the band is switched, the time constant 

circuit (C59, R53) operates. Q17 is turned ON by the Schmitt trigger circuit (Q16, Q21), and 

the PRESET mode is obtained by relay RL1. 

After about three seconds, Q17 is turned OFF, and the tuner is set in the AUTO TUNE 

mode. 

Q18 changes the mode to the preset mode when the tuner is turned OFF (TUNER switch is 

set to the OFF position). Q19 and Q20 light the AUTO-TUNE indicator in the AUTO TUNE 

mode. 

(7) BAND Switch Circuit (BAND SW) 

This circuit consists of the band switching transistors (Q1~Q7) and A/D converter (1C1) for 

automatic band switching. When this device is operated in the automatic mode using 

ICOM's HF transceiver, the band control voltage output from the transceiver is applied to 

pin 9 of IC1 through buffers Q8 and Q9. In the same way, the reference voltage (8V) is also 

applied to pin 7. Then IC1 sets one of pins 1~6 and 11~16 to the ground level, according to 

the voltage applied to pin 9, turning ON one of the transistors Q1~Q7. 

When the band switching is done manually, one of the bases of Q1~Q7 is set to the ground 

level, so the transistor according to the selected band is turned ON. 

49 



Block Diagram of Band Switching Unit Band Coquon yo see Gia 

BAND (MHz) |} Band Control Voltage 

TO 
FROM CONTROL CIRCUIT 

pola AND BAND LED 

1.8MHz SW. | _ 
a = 

3.5MHz SW > 
a2 

| 
REFERENCE 

VOLTAGE 
|—$--a1 TMtiE SW red oe 

+ 

JP} 4m sw) | 
(cr 04 

t 18. 27MHz SW Es 
a5 

BAND BUFFER 
CONTROL—{ awe 
VOLTAGE LL“ 1 war hie Wes oe 

}—2 | 10M ow > 

Z wee 
(8) Power Circuit (EF-DC-DC) 

This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 

the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 

wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 

obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 

rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 

is obtained. 
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SPECIFICATIONS | SECTION | 

Number of Semiconductors: 

Frequency Range: 

Power Capability: 

Impedance Matching: 

Output Terminals: 

Minimum Tune-up Power: 

Tune-up Time: 

Matching Accuracy (VSWR): 

Insertion Loss: 

Power Supply Requirements: 

Usable Condition: 

Dimensions: 

Weight: 

Transistor 36 

IC : 10 

Diode 55 (IC-AT100:49) 

1.8 ~ 2.0 MHz (IC-AT100: tuner is bypassed) 

3.5 ~ 4.0 MHz 
7.0 ~ 7.3 MHz 

10.0 ~ 10.5 MHz 

14.0 ~ 14.5 MHz 

18.0 ~ 18.5 MHz 
21.0 ~ 21.5 MHz 
28.0 ~ 30.0 MHz 
(Auto band switching with IC-701/720/720A/730) 

500W (continuous)/1 kW (PEP) 

(IC-AT100: 100W/200W PEP) 

16.7 ~ 150Q to 500 resistive 

4 coaxial connectors 

SOW (IC-AT100: 8W) 

4 ~ 7 seconds (when operating band has been changed) 

Less than 3 seconds (on the same band) 

Less than 1.2 (when auto-tuning) 

Less than 0.5 dB (when tuned up) 

13.8V DC (negative ground) +15% 0.5A max 

117V AC or 230V AC +10% 13W max 

Temperature —10°C ~ 60°C 

241(W) X 111(H) X 300(D) mm 

6.4 kg (IC-AT100: 5.0 kg) 



QUICK TUNING UP 

New developed detector circuit detects resistance and reactance of the load, and controls 

powerful motors to tune two variable capacitors. So the tune-up time is very short. 

AUTO BAND SWITCHING 

When the IC-720A or IC-701, or iC-720 or IC-730 (optional LDA unit installed) is used, band 

switching of this tuner can be controlled by the barid switch of the IC-720/720A/730/701. 

This tuner has dual accessory sockets, so the auto band switching function can be used for 

IC-2KL linear amplifier at the same time. 

PRE-SETTABLE 

The matching circuit can be preset for each band, so you can make quick QSY’s, and have 

trouble-free operation. 

FOUR ANTENNA CONNECTORS 

This tuner has four coaxial sockets for antennas, and selects the suitable antenna for each 

band automatically. 

When the TUNER switch is turned off, this tuner can be used as an automatic antenna 

selector. 

TWO-WAY POWER SOURCE 

This tuner can be used with 13.8V DC or 117V AC (or 230V AC). 



UNPACKING 

Carefully remove your tuner from the packing carton and examine it for signs of shipping 

damage. Should any be apparent, notify the delivering carrier or dealer immediately, 

stating the full extent of the damage. It is recommended you keep the shipping carton. In 

the event storage, moving, or reshipment becomes necessary, they come in handy. 

Accessory hardware, cables, etc., are packed with the tuner. Make sure you have not 

overlooked anything. 

AG HPOWer GON ia atm sere oe cre eee ree 1 5. Spare Fuse (0.2A or 0.1A) for AC ..... 2 

Pu OG Rower, Cordiprs eas aie selecictssince 1 6. Spare Fuse’ (8A) for DC ..2..........- 2 

SaGContro|s@abler(im) meteors casas e as. 1 Tae UIT PETER IUG acy. ca tete otetaya tte tens rates «sieceie 1 

4 Coaxial Cable (1m with PL-259’s) ..... 1 (Inserted in the DC power socket) 

RECOMMENDATIONS FOR INSTALLATION 
1. Avoid placing the tuner in direct sunlight, high temperature, dusty or humid places. 

2. Place the unit so that the controls and switches can easily be handled and the 

indications can easily be read. 

3. For mobile installation, select the best location that can stand the weight of the unit and 

that does not interfere with your driving in any way. 

4. Use the Ground Lug! 

POWER SUPPLY 
For AC operation: 
The tuner has a built-in AC power supply. Connect the supplied AC power cord to the AC 

power socket on the rear panel of the unit, and the opposite side plug of the power cord into 

any convenient AC power outlet. Be sure that the jumper plug is inserted to the DC power 

socket on the rear panel, and the AC/DC switch is set at the AC position. 
When you wish to use the tuner with an AC power supply voltage other than the original 

one, you must make internal wiring modifications as per the following drawings. 



Power transformer’s primary wiring: 

For 100V AC For 117V AC For 230V AC 

For DC operation: 

If you would like to use your car battery or any other DC power supply, be sure that its 

output voltage is 12~15V and the current capacity is at least 0.5A. 

The connection of the DC power cord supplied with the tuner is done in the following way: 

First make sure that the power switch of the unit is in the OFF position and the DC/AC 

switch is in the DC position. Connect the cord to the DC power supply with the RED lead to 

the positive terminal and the BLACK lead to the negative terminal. (Reverse connection will 

cause the protection circuit to operate and blow the fuse.) Connect the DC plug to the DC 

power socket on the rear panel of the unit. Refer to the drawing below. 

For AC operation 

Jumper Plug AC POWER 

10-AT 100/500 

For DC operation 

1C-AT 100/500 

CABLE CONNECTIONS 

Connect the supplied cables with the transceiver, linear amplifier and antenna tuner 
according to the following illustrations. 



For the connection between the antenna terminal(s) and antenna(s), refer to section 

“Antenna terminal” on page 6. In order to prevent electrical shocks, TVI, BCI and other 

problems, be sure to connect a heavy wire, as short as possible, from a good earth point to 

the ground terminal of the sets. 

1C-720A+1C-2KL-+1C-AT 500 

IC-AT500 

ieee O) 
AC 

1C-PS15 1C-2KLPS receptacle 

1G-720A+1C-AT 100 

invalaTajeyainlatataiaiavetararatararay} aS 

Re oo 
eee, ofts Grom, 

RON ee 7 cmc Sj} ata (= AC 
ta oy 

eas i, 1C-AT100 “oa 

|C-730 +1C-AT100 

NOTE: When using the !C-730 and making its 

auto band switching function with the IC- 

AT100, the LDA unit must be installed in 

the IC-730. 

~ 1C-AT100 

AC 
receptacies 

i ic-Psis 4 



When using a transceiver other than an ICOM transceiver, the auto band switching function 

does not work. In this case, set the band switch of the IC-AT500/AT 100 to the same band as 

your transceiver manually. 
The control cable is not needed for this connection. Refer to the following illustration. 

IC-AT100 with non-ICOM transceiver Antenna 

Coaxial cable 

Ci | a 

AC receptacies 

Antenna terminai 

This tuner is provided with four antenna terminais, connected as follows at the time of 

shipment. 

ANT4 | ANTS | ANT2 ANTI 
14:21:28 MHz IC-AT100 | 1.8 MHz | 3.5 7-40 

apelin. gs (18) (24) 

ic-ATS00 | 1.8MHz|35MHz|7-10MHz| 142128 MHz 
(18) (24) 

(IC-AT100: The tuner circuit is bypassed on 1.8 MHz.) 

14MHz 



Changing the antenna terminal connections 

When you wish to use connections other than the original one, the connections can be 

changed by changing the internal wiring according to your antenna(s). Follow the steps 
below. 

(1) Disconnect the tuner from the AC power supply, antenna and transceiver, and remove 

the top cover from the tuner. 

(2) Internal wiring is as shown in the above illustrations. Connect the wires according to the 

antenna for the band used. After changing the connections, confirm that the solder has 

been correctly and firmly applied. 

Addition of Antenna Terminal 
The tuner has a space for an additional antenna connector under the name plate on the rear 

panel. If you wish to use an additional connector, remove the name plate and mount an SO- 

239 coaxial chassis connector to this space. 

Remove the name plate. 

ANTENNA 

This antenna tuner may not be effective with all antennas. Correct understanding of the 

antenna conditions will ensure effective use of this tuner. For example, let us suppose a tri- 

bander antenna (covering 14, 21 and 28 MHz) is used. 

This antenna is matched to the SSB frequencies on 14 and 28 MHz. On 21 MHz, itseems to 

be matched close to CW frequency. The antenna tuner may not be necessarily close to the 

matched frequency, but the output of the transceiver cannot be matched to CW frequency 

on 14 and 28 MHz with high SWR and to SSB frequency on 21 MHz. 

This antenna tuner is designed for such matching. The loss of the coaxial cable caused by 

high SWR cannot be improved, but use of this antenna tuner greatly alleviates overload for 

the final stage of the transceiver and eliminates harmonic radiation effectively. 

For your reference, the following shows graphically the loss of the coaxial cable due to high 

SWR. 



Example of SWR Measurement 

3.0 

21MHz 

[omg 

372.0 

4 28MHz 

1.0 
14.0 .100 .200 .300 400 .500 .600 .700 800 .900 
21,0 
28.0 Frequency 

Additional loss due to high SWR 

10 Le eave) CASTE STSLT! SOUR GI FR SS Re (Pa Sa A 
Se es 

Additional loss due to high SWR (dB) 

reece eee a SWR= ; O (dB) 

Loss of Coaxial Cable 

Loss per 10m (dB) 

Frequency MHz 

Coaxial cable z * ep = 

3C-2V 0:25-0:35 0:50 0:61 * Om] 

5C-2V 0.16 023 032 0.39 0.46 

7C-2V ONSP O18 S026 CO S2s0Is7 

10C-2V OWT TOS 9 0:22, O28 ae Gs 

S5D-2V 0.18 025 037 0:45 0.51 

8D-2V 0.12 O17 023. 0.20 035 

RG-58/U 0.23 0.33 0.49 056 0,76 

RG-59/U 0:21 510.30 0:43) 9:51 4 50i59 

RG-8/U O40 s-O:155 0:21 5 0.265" 10:37 

RG-11/U ON2 O86) 0:26" 0:32 OIS6 

This table shows the attenuation per 10 meters when 

used at SWR=1.0. The values given in this table are 

nominal, and may differ somewhat from actual 

values. The loss tends to increase due to secular 

change. 



@ POWER SWITCH 

FRONT PANEL 
© WAIT INDICATOR 

@ AUTO TUNER INDICATOR @ TUNER ON 

INDICATOR 

M-TH . 
8 VIL, AUTOMATIC ANTENNA TUNER 

@ BAND 

INDICATOR 

@ BAND SWITCH 

@ TUNER SWITCH 

POWER SWITCH 
Switches the supplied power, either AC or DC, to the set. 

TUNER SWITCH 

Switches the tuner circuit. In the ON position, the @ TUNER ON INDICATOR is lit 

and the set acts as an antenna tuner. In the OFF position, the tuner does not work and 

the output power of the transceiver is fed directly to the antenna. 

BAND SWITCH 
Selects the operating band of the set. When you use the IC-701 or IC-720A, or I|C-720 

or iC-730 which has the optional LDA unit installed, set the BAND SWITCH in the 

AUTO position, then the operating band will follow that selected by the transceiver. 

BAND INDICATOR 
Indicates the operating band of the set. Make sure the band is the same band as the 

transceiver. 

TUNER ON INDICATOR 
illuminates when the @ TUNER SWITCH is turned ON. 

WAIT INDICATOR 

\Iluminates when the set is being preset, just after the power switch has been turned 

ON or the operating band has been changed. Don’t transmit while this indicator is lit. 

AUTO TUNE INDICATOR 

illuminates when the set is in the auto-tune condition. 



iO 

REAR PANEL 

RF INPUT 
CONNECTOR 

@® ANTENNA CONNECTORS 
ACCESSORY 
SOCKETS 

@ DC POWER 
SOCKET 

@® AC POWER 
SOCKET 

@ GROUND — @® AC/DC SELECT 
TERMINAL SWITCH 

8. RF INPUT CONNECTOR 
Connects the supplied coaxial cable from the antenna connector of the transceiver or 

the linear amplifier. 

9. ANTENNA CONNECTORS 
Connects an antenna feeder with a PL-259 connector for each. 

A suitable antenna for each band will be selected by the band switch of the transceiver 

automatically. Refer to page 6 for details. 

10. ACCESSORY SOCKETS 

Connects the control cable from the transceiver and a linear amplifier (if used). You 

do not need to use these sockets when using a non-ICOM transceiver. (Refer to 

connections on page 16.) 

11 DC POWER SOCKET 
Connect the included DC power cable when DC operation is required. Connect the 

included jumper plug to this socket when AC operation is required. 

12, AC POWER SOCKET 
Connect the included AC power cable to this connector and the included jumper plug 

to the DC power connector for AC operation. 

13. AC/DC SELECT SWITCH 
Selector for AC operation or DC operation. 

14. GROUND TERMINAL 
To prevent electrical shock, TVI, BCI and other problems, be sure to ground the 

equipment through the GROUND TERMINAL. For best results use as heavy a gauge 

wire or strap as possible and make the connection as short as possible. 



CONTROLS UNDER ACCESS COVER 

@ AUTO TUNE/PRESET SWITCH 

@ PRESET TRIMMERS 

* @ PRESET INDICATORS —-—————— 

15. AUTO TUNE/PRESET SWITCH 
Switches to auto tune condition or the preset condition. When this tuner is in 

operation, set this switch in the AUTO position. 

16. PRESET TRIMMERS 

Preset the input and output matching capacitors for each band. Refer to Preset 

Operating on page 12. 

17. PRESET INDICATORS 
Indicates the matching condition for the presetting. When the matching is performed, 

all LED’s will go out. 

= 



Before using this tuner for the first time or after changing the antenna, carefully confirm that 

the connections conform to the connection procedure given in the section “CABLE 

CONNECTIONS” on page 4, and perform the following presetting. 

Preset Operation 
Presetting is an operation to set the variable capacitor to the optimum condition 

immediately after turning ON the power supply of this tuner or after switching the band. 

(1) Connect the tuner with the transceiver, antenna and SWR meter as follows: 

<a. or anal 

Cable connections for Presetting Antenna 

Caffe ©) 
———————— 

[o | oeoaneDAad / 

‘IC-PS15.—s«IC-720A SWR meter IC-AT500/IC-AT100 

(2) Turn ON the POWER switch and TUNER switch. Confirm that the AUTO/PRESET 
switch inside the top cover is set in the AUTO position. 

(3) Confirm that the bands of the transceiver, this tuner and the antenna are matched to one 

another, and transmit power 50 to 100W (IC-AT100: 10W) in the RTTY or CW mode. 

After confirming that the AUTO TUNE has operated and the reading of the SWR meter 

is reduced, stop transmitting. 

(4) Turn the two PRESET controls according to the bands inside the top cover, so that both 

upper and lower LED’s go off. The preset operation for this band is now completed. 

Repeat the same procedure for other bands. 

When the AUTO TUNE fails to operate: 

If the AUTO TUNE fails to operate in the step (2) above, the trouble is attributable to the 

following Causes: 

1. The antenna SWR is 3 or more. 

The antenna must be adjusted to minimize its SWR. In this case, the tuner may be 
operated by the following procedures: 

(1) Set the AUTO/PRESET switch inside the top cover to the PRESET position, and 

turn the two trimmers for the operating band alternately so that the SWR meter will 

indicate “1.0”. 
(2) The matching capacitors are now set to the optimum condition, so set the 

AUTO/PRESET switch to the AUTO position. 

ESS pha. 



2. When the transmission output is reduced by the function of the transceiver protection 

circuit: 

(1) Set the AUTO/PRESET switch to PRESET, and turn the two trimmers for the 

operating band alternately. Observe the SWR meter to obtain sufficient output 

from the transceiver. 

(2) When sufficient output has been obtained, set the AUTO/PRESET switch to the 

AUTO position, and restart transmission. 

lf the AUTO TUNE operates, stop the transmission, and perform the preset 

operation according to the previous step (3). 

Transmit with 
50~100W output (IC- 
AT100° 10W) 

Bors the ; 
auto tuner 

operate and the Make preset AWA ene operation Preset performed 

or less? 

Set the 
AUTO/PRESET 
switch to the 
PRESET position, 

and adjust the Is the output power 
trimmers so that the : Paadeeay: 
Output ts sufficient 
Then set the switch 
to the AUTO 
position 

Set the 
AUTO/PRESET 
switch to the 
PRESET position 

and adjust the 

trimmers so thal the 
SWA goes to near 
1.0 

Isa 

rimmer tully Adjust the antenna 

counterclockwise or so that its SWR goes 
clockwise? to 3.0 or less. 

Set the 
Adjust the AUTO/PRESET 
transceiver switch tothe AUTO 

position 

Semele Boos ine 
radiation of the See, 
transceiver ss 

= 

To ensure correct operation of the tuner, carefully observe the following cautions: 

(1) The variable capacitors, coil and rotary switch of this tuner are designed to have more 

than sufficient capacity; however, they may be burned or damaged if greater than rated 

power is input. Take sufficient care to prevent this. 

Sn 



Sat has 

(2) If the POWER switch and TUNER switch are turned ON or OFF, or the band switch is 

turned during transmission, a momentary unloaded condition may occur, damaging 
the final transistor(s) of the transceiver. This must be carefully avoided. 

(3) Do NOT start transmission when the WAIT indicator lights immediately after turning 
ON the power or after switching the operating band. 

(4) The coaxial cable is not designed for use at a high SWR condition, so keep the antenna 

at the lowest possible SWR. 

It should be noted that use of this tuner allows the impedance to be matched and the 

power to be fed effectively, but does not change the loss of the coaxial cable. 

MAINTENANCE 

Cleaning the Set 

If the set has dust or stains, wipe them off with a soft cloth. Never use thinner or other 

organic solvent, as this may cause the pain to peel off. 

Replacing the Fuse 

When the fuse has blown and the set fails to operate, remove the cause of the trouble, and 

replace the fuse with a rated one (0.2A for 117V AC, 0.1A for 230V AC, 3A for the DC power 
cord). 

1. Replacing the AC Fuse 

The fuse holder is located inside the tuner. Remove the top cover to replace the fuse. 

2. Replacing the DC Cord Fuse 

If the fuse of the DC power cord has blown, replace it with the rated one. 

Fuse holder for 

AC power supply 



IC-AT500 

TOP VIEW 

Antenna Connector 
Terminals Band Switch 

Band Switch Driving a zz Matching Coil 

Motor ee —Tuner/Bypass Switching 
Relay 

Tuner Control Unit ——» — Matching Detection Coil 

AUTO/PRESET 
Switching Relay 

Detection Level Adjust Trimmer 

(Don't turn this trimmer.) 

Detecting Unit 
AUTO/PRESET 
Switch > °° Bae = 

PRESET Trimmers i Matching Capacitors 

= Capacitor Driving Motors 

SIDE VIEW 

AC Fuse Holder-——zpameemes 

AC Power Transformer 

= 



ee 

IC-AT100 

: a2 - 3 
& % 

Antenna Connector , 
Terminals Band Switch 

Matchi i] Band Switch age oe: 
Driving Motor Tuner/Bypass 

Switching Relay 

Tuner Contra’ Lint tee , ey, -~——Matching Detection Coil 

AUTO/PRESET ——————_=. 
Switching Relay Detection Level Adjust Trimmer 

(Don’t turn this trimmer.) 

li =e Spetéaing Unit 

PRESET Trimmers——___;-- “| Si eles E Matching Capacitors 

AUTO/PRESET Switch 

Cony ee 4 eg 6 Capacitor Driving Motors 

ACC SOCKET CONNECTIONS 

The table below shows terminal connections for the accessory socket. 

OOOCOS 
OOOvUV®S 

PIN No. FUNCTION 

gs 2 NC (no connection). 

3. Connected to transmit switch circuit. When grounded, the transceiver operates 
in the transmit mode. 

4.~ 6. NC. 
Me Output for external ALC voltage. 

8. Ground. 

9.~11. NC. 

We Input for band switching control reference voltage (8V). 

13. Input for band switching control voltage. 

14.~24. NC. 



Outline 

This tuner is a fully automatic antenna tuner for HF band, and is comprised of (1) matching 

circuit, (2) detecting circuit (DET), (3) control circuit, (4) preset control circuit, (5) rotary 

switch control circuit, (6) WAIT circuit, (7) BAND switch circuit and (8) POWER circuit. 

(1) Matching Circuit 
The matching circuit is shown in the following illustration. Input variable capacitor C12 and 

output variable capacitor C13 are connected to the motors, and are automatically set to the 

preset position for each band or proper position controlled by the control circuit. The tap of 

coil L2 is automatically set to the band specified by the rotary switch control circuit. 

The input and output variable capacitors are driven independently by the respective motors 

at the same time. This feature substantially reduces the tuning time, compared to a 

conventional device. Coil L2 uses the large-diameter steatite bobbin and large conductor to 

minimize the insertion loss for matching. 

[ | 
Matching Circuit 

INPUT OUTPUT 

fi 

(5 )----------- Oman 
(2) Detecting Circuit 

The detecting circuit detects the resistance and reactance of the load, and sends them to 

the control circuit. 

The resistance is detected by L1, Di and D2. The detecting voltage is OV when the 

resistance is 50Q. When the resistance is less than 50Q, the positive voltage is put out; when 

the resistance is more than 50Q, the negative voltage is put out. 

The high frequency current detected by L1 and Rd and high frequency voltage detected by 

C3~C5 are sent to phase comparators IC3~IC4 through TTL buffers of Q1 and Q2, 

respectively, to detect the reactance. Positive or negative voltage is put out from IC4, 

according to the delay or advance of the current with respect to voltage. 

The detecting circuit is given in the following block diagram. 

=a y= 
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Resistance and Reactance Detecting Circuit 

INPUT OUTPUT 

tr Resistance 

detector 

Current 

buffer 

Voltage 

buffer 

Vg 

(3) Control Circuit (MAIN) 

The resistance component detecting voltage (Vx) and reactance component detecting 

voltage (V§) obtained in the detecting circuit are fed to 1C1A and IC2B, where the voltage is 

amplified; the current is amplified by Q1~Q4. This is used to drive the motors (MOT1 and 

MOT2). 

(4) Preset Control Circuit (MAIN) 

R1~R7 and R8~R14 of the main unit are trimmer resistors to determine the preset position 
of the variable capacitors for each band. They are mounted inside the top cover. 

When the AUTO/PRESET switch inside the top cover is set to PRESET, or power is turned 

ON, or immediately after the operating band is switched, the voltage divided by one of the 
trimmer resistors R1~R7, R15 and R16, and the voltage obtained through control R1 which 

is directly coupled to the variable capacitor are compared and amplified by IC1B. By a 
similar operation, the voltae divided by one of R8~R14, R25 and R26, and the voltage from 
R2 are compared and amplified by IC2A. These drive the motors and determine the 
positions of the variable capacitors. 

POSITION 
OET. 

POSISION alae SW. DET 

POSISION gia SW. DET. 

MOTOR2 SW SURUSUON the DET. 



(5) Rotary Switch Control Circuit (MAIN-EF) 

This circuit is designed to set the rotary switch position to the desired operating band. 

If the rotary switch position is not set to the band, the emitter voltage of Q13 will become 

zero. Then Q14 will be turned ON and Q15 will be turned OFF, applying power to the motor 

(MOT3). 

When the rotary switch position is set to the desired band through the motor operation, and 

the slit of the gear directly coupled to the rotary switch shaft comes to the center of the 

photo-interrupter, its photo-transistor will be turned ON, and Q13 will become conductive; 

then Q14 will be turned OFF and Q15 ON, stopping the motor. So the rotary switch can be 

stopped at the center of the contact plate at any time. 

ies cin] 

Rotary Switch Control Circuit 

Band 

switching} 

unit 

Photo-interruptor 

eee | 

(6) WAIT Circuit 

To make the operating condition immediately after switching the band, this circuit operates 

to set the variable capacitors to the preset positions, and then to reset it to AUTO TUNE 

operation. 

In the rotary switch control circuit (see (5)) when the band is switched, the time constant 

circuit (C59, R53) operates. Q17 is turned ON by the Schmitt trigger circuit (Q16, Q21), and 

the PRESET mode is obtained by relay RL1. 

After about three seconds, Q17 is turned OFF, and the tuner is set in the AUTO TUNE 

mode. 

Q18 changes the mode to the preset mode when the tuner is turned OFF (TUNER switch is 

set to the OFF position). Q19 and Q20 light the AUTO-TUNE indicator in the AUTO TUNE 

mode. 

(7) BAND Switch Circuit (BAND SW) 

This circuit consists of the band switching transistors (Q1~Q7) and A/D converter (IC 1) for 

automatic band switching. When this device is operated in the automatic mode using 

ICOM's HF transceiver, the band control voltage output from the transceiver is applied to 

pin 9 of IC1 through buffers Q8 and Qg. In the same way, the reference voltage (8V) is also 

applied to pin 7. Then IC1 sets one of pins 1~6 and 11~16 to the ground level, according to 

the voltage applied to pin 9, turning ON one of the transistors Q1~Q7. 

When the band switching is done manually, one of the bases of Q1~Q7 is set to the ground 

level, so the transistor according to the selected band is turned ON. 

— Hey 



Band Control Voltage Chart 

[BAND (MHz) | Band Control Voltage 

6.0 ~ 6.5V 

TO 5.0 ~ 5.5V 
FROM CONTROL CIRCUIT 

eae AND BAND LED 4.0 ~ 4.5V 

Block Diagram of Band Switching Unit 

Touts Sw aa 3.0 a, 3.5V 

2.0 ~ 2.5V 
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(8) Power Circuit (EF-DC-DC) 

This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 

the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 

wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 

obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 

rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 

is obtained. 
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5 Block Diagram of Band Switching Unit Band Comtot Voltsve Gner 

BAND (MHz) | Band Control Voltage 
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TO 7 5.0 ~ 5.5V 
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(8) Power Circuit (EF-DC-DC) 
This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 

the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 

wave rectified by D1 and D2, andis smoothed by C16. After that, the regulated voltage (12V) 

obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 

rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 

is obtained. 
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SECTION | 

Number of Semiconductors: 

Frequency Range: 

Power Capability: 

Impedance Matching: 

Output Terminals: 

Minimum Tune-up Power: 

Tune-up Time: 

Matching Accuracy (VSWR): 

Insertion Loss: 

Power Supply Requirements: 

Usable Condition: 

Dimensions: 

Weight: 

SPECIFICATIONS 

Transistor 36 

IC ; 10 

Diode 55 (IC-AT100:49) 

1.8 ~ 2.0 MHz (IC-AT100: tuner is bypassed) 

3.5 ~ 4.0 MHz 
1.0.~-7.3 MHz 

10.0 ~ 10.5 MHz 

14.0 ~ 14.5 MHz 
18.0 ~ 18.5 MHz 
21.0 ~ 21.5 MHz 
28.0 ~ 30.0 MHz 
(Auto band switching with IC-701/720/720A/730) 

500W (continuous)/1 kW (PEP) 

(IC-AT100: 100W/200W PEP) 

16.7 ~ 1509 to 500 resistive 

4 coaxial connectors 

50W (IC-AT100: 8W) 

4 ~7 seconds (when operating band has been changed) 

Less than 3 seconds (on the same band) 

Less than 1.2 (when auto-tuning) 

Less than 0.5 dB (when tuned up) 

13.8V DC (negative ground) +15% 0.5A max 

117V AC or 230V AC +10% 13W max 

Temperature —10°C ~ 60°C 

241(W) X 111(H) X 300(D) mm 

6.4 kg (IC-AT100: 5.0 kg) 



QUICK TUNING UP 

New developed detector circuit detects resistance and reactance of the load, and controls 

powerful motors to tune two variable capacitors. So the tune-up time is very short. 

AUTO BAND SWITCHING 
When the IC-720A or IC-701, or iC-720 or IC-730 (optional LDA unit installed) is used, band 

switching of this tuner can be controlled by the band switch of the IC-720/720A/730/701. 

This tuner has dual accessory sockets, so the auto band switching function can be used for 

IC-2KL linear amplifier at the same time. 

PRE-SETTABLE 

The matching circuit can be preset for each band, so you can make quick QSY’s, and have 

trouble-free operation. 

FOUR ANTENNA CONNECTORS 

This tuner has four coaxial sockets for antennas, and selects the suitable antenna for each 

band automatically. 

When the TUNER switch is turned off, this tuner can be used as an automatic antenna 

selector. 

TWO-WAY POWER SOURCE 

This tuner can be used with 13.8V DC or 117V AC (or 230V AC). 

a SiS OAR TI baad 



UNPACKING 

Carefully remove your tuner from the packing carton and examine it for signs of shipping 

damage. Should any be apparent, notify the delivering carrier or dealer immediately, 

stating the full extent of the damage. It is recommended you keep the shipping carton. In 

the event storage, moving, or reshipment becomes necessary, they come in handy. 

Accessory hardware, cables, etc., are packed with the tuner. Make sure you have not 

overlooked anything. 

[ eae 

ls (NG [ROMEO CNC Ros foo bs oon. 000 SG.ooniIon 1 5. Spare Fuse (0.2A or 0.1A) for AC ..... 2 

20 DG Power Cord te ase.serete soe tis eieac 1 6. Spare Fuse (3A) for DC .............. 2 

Sm ECONO MCAD ION Mii) mere een eee ner 1 Tis, SIUIAN ere eA le fa ne coco canis OMe OOO One 1 

4 Coaxial Cable (1m with PL-259's) ..... 1 (Inserted in the DC power socket) 

RECOMMENDATIONS FOR INSTALLATION 

1. Avoid placing the tuner in direct sunlight, high temperature, dusty or humid places. 

2. Place the unit so that the controls and switches can easily be handled and the 

indications can easily be read. 

3. For mobile installation, select the best location that can stand the weight of the unit and 

that does not interfere with your driving in any way. 

4. Use the Ground Lug! 

POWER SUPPLY 
For AC operation: 

The tuner has a built-in AC power supply. Connect the supplied AC power cord to the AC 

power socket on the rear panel of the unit, and the opposite side plug of the power cord into 

any convenient AC power outlet. Be sure that the jumper plug is inserted to the DC power 

socket on the rear panel, and the AC/DC switch is set at the AC position. 

When you wish to use the tuner with an AC power supply voltage other than the original 

one, you must make internal wiring modifications as per the following drawings. 



Power transformer’s primary wiring: 

For 100V AC For 117V AC For 230V AC 

(nn 
epeDeleQ ee” 
hua 

For DC operation: 

If you would like to use your car battery or any other DC power supply, be sure that its 

output voltage is 12~15V and the current capacity is at least 0.5A. 

The connection of the DC power cord supplied with the tuner is done in the following way: 

First make sure that the power switch of the unit is in the OFF position and the DC/AC 

switch is in the DC position. Connect the cord to the DC power supply with the RED lead to 

the positive terminal and the BLACK lead to the negative terminal. (Reverse connection will 

cause the protection circuit to operate and blow the fuse.) Connect the DC plug to the DC 

power socket on the rear panel of the unit. Refer to the drawing below. 

For AC operation 

Jumper Plug AC POWER 

1C-AT 100/500 

For DC operation 

& 

| RED Battery or 

1C-AT 100/500 

CABLE CONNECTIONS 

Connect the supplied cables with the transceiver, linear amplifier and antenna tuner 
according to the following illustrations. 



For the connection between the antenna terminal(s) and antenna(s), refer to section 

“Antenna terminal” on page 6. In order to prevent electrical shocks, TVI, BCI and other 

problems, be sure to connect a heavy wire, as short as possible, from a good earth point to 

the ground terminal of the sets. 

1C-720A+1C-2KL+1C-AT500 

1C-720A 1C-AT500 a 

AC 
1C-PS15 1C-2KLPS receptacle 

aoe 

1C-720A+1C-AT100 

(evaTavalasaratalalataiavetareiata ait 

* 0 l° O° te 
& he A i (91010101616{010101010101010101010.6 01 amen Game Blo ee AG 

t ET EY a co 

1C-PS15 10-720A 5 1C-AT100 mee =f] 
2] eee pron sees Les. 

EE = = <= e 

|C-730 +!1C-AT100 

NOTE: When using the !C-730 and making its 

auto band switching function with the IC- 

AT100, the LDA unit must be installed in 

the IC-730. 

receptacies 



ney Yee 

When using a transceiver other than an ICOM transceiver, the auto band switching function 

does not work. in this case, set the band switch of the IC-AT500/AT 100 to the same band as 

your transceiver manually. 

The control cable is not needed for this connectidn. Refer to the following illustration. 

IC-AT100 with non-ICOM transceiver 
Antenna 

Coaxial cable 

x AC receptacies 

Antenna terminai 
This tuner is provided with four antenna terminals, connected as follows at the time of 

shipmeni. 

ANT4 ANTS ANT2 ANT1 

14-21-28 MHz 
IC-AT100 | 1.8 MHz | 3.5 MHz | 7:10 Zi 3 z MHz (18) (24) 

IC-AT500 | 1.8 MHz | 3.5 MHz | 7:10 MHz ier ae ee 
(18) (24) 

(IC-AT100: The tuner circuit is bypassed on 1.8 MHz.) 



Changing the antenna terminal connections 

When you wish to use connections other than the original one, the connections can be 

changed by changing the internal wiring according to your antenna(s). Follow the steps 

below. 

(1) Disconnect the tuner from the AC power supply, antenna and transceiver, and remove 

the top cover from the tuner. 

(2) Internal wiring is as shown in the above illustrations. Connect the wires according to the 

antenna for the band used. After changing the connections, confirm that the solder has 

been correctly and firmly applied. 

Addition of Antenna Terminal 

The tuner has a space for an additional antenna connector under the name plate on the rear 

panel. If you wish to use an additional connector, remove the name plate and mountan SO- 

239 coaxial chassis connector to this space. 

Remove the name plate. 

ANTENNA 

This antenna tuner may not be effective with all antennas. Correct understanding of the 

antenna conditions will ensure effective use of this tuner. For example, let us suppose a tri- 

bander antenna (covering 14, 21 and 28 MHz) is used. 

This antenna is matched to the SSB frequencies on 14 and 28 MHz. On 21 MHz, itseems to 

be matched close to CW frequency. The antenna tuner may not be necessarily close to the 

matched frequency, but the output of the transceiver cannot be matched to CW frequency 

on 14 and 28 MHz with high SWR and to SSB frequency on 21 MHz. 

This antenna tuner is designed for such matching. The loss of the coaxial cable caused by 

high SWR cannot be improved, but use of this antenna tuner greatly alleviates overload for 

the final stage of the transceiver and eliminates harmonic radiation effectively. 

For your reference, the following shows graphically the loss of the coaxial cable due to high 

SWR. 

yee 



Example of SWR Measurement 

1.0 

14.0 .100 .200 .300 -400 

SWR 
i cS 

& = i N 

LS = 5 N 

.500 .600 .700 .800 .900 

requency 28.0 
(MHz) | 

Additional loss due to high SWR 

A NINK TRAN 

NAINA OANA 

a 

| 

Pras HH pz 

LT 
F 5 0. 

mN 

a 
S 
oc 
= a 
es, 

Ao) 
= 
& 
® 
oe 
3 
n 
7) 

2 
Oo c 
& = 
3 
5c) 
< 

Feeder loss at SWR=1.0 (dB) 

Loss of Coaxial Cable 

Loss per 10m (dB) 

Frequency MHz 

Coaxial cable 350 7 i4; °° 20 reg 

3C-2V 0:25°5-0:35 050 0:61, S074 

5C-2V 0.16 30.23: 10:32, 0:39; (0:46 

7C-2V O13 O18 | (0126 (0:325 Oar 

10C-2V 0.11 O15, 0122 0:28" “O:3a 

5D-2V 0.18 0.25 037 O45 051 

8D-2V 0.12—5,0417- 6.23 0:20 (0:35 

RG-58/U 0.23 0.33 049 056 0.76 

RG-59/U 0:21, 0,30). .0:43 OS 0159 

RG-8/U O10 0.15) ~0!24 0:26. 7 O'sA 

RG-11/U 0125 O18 0:26 O325 O38 

This table shows the attenuation per 10 meters when 

used at SWR=1.0. The values given in this table are 

nominal, and may differ somewhat from actual 

values. The loss tends to increase due to secular 

change. 



@ POWER SWITCH 

FRONT PANEL 
© WAIT INDICATOR 

@ AUTO TUNER INDICATOR @ TUNER ON 

INDICATOR 

oer Se 
BE PULL ALTOMATIC ARTIOGA TUNRE 

@ BAND 

INDICATOR 

inksdsistesnisnraarianoniaiinsniansnnnntinesiasesnaiasiaiansanionianent trina situ miei iaisaiasieatitiaesSipsastobiipitiied Bis 

@ BAND SWITCH 

@ TUNER SWITCH 

POWER SWITCH 
Switches the supplied power, either AC or DC, to the set. 

TUNER SWITCH 
Switches the tuner circuit. In the ON position, the @ TUNER ON INDICATOR is lit 

and the set acts as an antenna tuner. In the OFF position, the tuner does not work and 

the output power of the transceiver is fed directly to the antenna. 

BAND SWITCH 

Selects the operating band of the set. When you use the IC-701 or IC-720A, or !C-720 

or iC-730 which has the optional LDA unit installed, set the BAND SWITCH in the 

AUTO position, then the operating band will follow that selected by the transceiver. 

BAND INDICATOR 

Indicates the operating band of the set. Make sure the band is the same band as the 

transceiver. 

TUNER ON INDICATOR 

Illuminates when the @ TUNER SWITCH is turned ON. 

WAIT INDICATOR 
\liuminates when the set is being preset, just after the power switch has been turned 

ON or the operating band has been changed. Don’t transmit while this indicator is lit. 

AUTO TUNE INDICATOR 

illuminates when the set is in the auto-tune condition. 
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REAR PANEL 

RF INPUT @ ANTENNA CONNECTORS 
CONNECTOR ACCESSORY 

SOCKETS 

aR 
Bs 

kus 

« | Sere! | DC POWER 
. | SOCKET 

: ® AC POWER 
cae SOCKET 

GROUND —. @ AC/DC SELECT 
TERMINAL SWITCH 

8. RF INPUT CONNECTOR 
Connects the supplied coaxial cable from the antenna connector of the transceiver or 
the linear amplifier. 

9. ANTENNA CONNECTORS 
Connects an antenna feeder with a PL-259 connector for each. 

A suitable antenna for each band will be selected by the band switch of the transceiver 
automatically. Refer to page 6 for details. 

10. ACCESSORY SOCKETS 
Connects the control cable from the transceiver and a linear amplifier (if used). You 

do not need to use these sockets when using a non-ICOM transceiver. (Refer to 
connections on page 16.) 

11 DC POWER SOCKET 
Connect the included DC power cable when DC operation is required. Connect the 

included jumper plug to this socket when AC operation is required. 

12. AC POWER SOCKET 
Connect the included AC power cable to this connector and the included jumper plug 
to the DC power connector for AC operation. 

13. AC/DC SELECT SWITCH 
Selector for AC operation or DC operation. 

14. GROUND TERMINAL 
To prevent electrical shock, TVI, BCI and other problems, be sure to ground the 

equipment through the GROUND TERMINAL. For best results use as heavy a gauge 
wire or strap as possible and make the connection as short as possible. 



CONTROLS UNDER ACCESS COVER 

@) AUTO TUNE/PRESET SWITCH 

@ PRESET TRIMMERS 

* @ PRESET INDICATORS 

15. AUTO TUNE/PRESET SWITCH 
Switches to auto tune condition or the preset condition. When this tuner is in 

operation, set this switch in the AUTO position. 

16. PRESET TRIMMERS 
Preset the input and output matching capacitors for each band. Refer to Preset 

Operating on page 12. 

17. PRESET INDICATORS 
Indicates the matching condition for the presetting. When the matching is performed, 

all LED’s will go out. 

Efe 
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Before using this tuner for the first time or after changing the antenna, carefully confirm that 

the connections conform to the connection procedure given in the section “CABLE 

CONNECTIONS” on page 4, and perform the following presetting. 

Preset Operation 

Presetting is an operation to set the variable capacitor to the optimum condition 

immediately after turning ON the power supply of this tuner or after switching the band. 

(1) Connect the tuner with the transceiver, antenna and SWR meter as follows: 

Cable connections for Presetting Antenne 

eta 
“IC-PS15 IC-720A SWR meter \C-AT500/IC-AT100 

i2 
(2) Turn ON the POWER switch and TUNER switch. Confirm that the AUTO/PRESET 

switch inside the top cover is set in the AUTO position. 

(3) Confirm that the bands of the transceiver, this tuner and the antenna are matched to one 

another, and transmit power 50 to 100W (IC-AT100: 10W) in the RTTY or CW mode. 

After confirming that the AUTO TUNE has operated and the reading of the SWR meter 

is reduced, stop transmitting. 

(4) Turn the two PRESET controls according to the bands inside the top cover, so that both 

upper and lower LED’s go off. The preset operation for this band is now completed. 

Repeat the same procedure for other bands. 

When the AUTO TUNE fails to operate: 

If the AUTO TUNE fails to operate in the step (2) above, the trouble is attributable to the 

following causes: 

1. The antenna SWR is 3 or more. 

The antenna must be adjusted to minimize its SWR. In this case, the tuner may be 

operated by the following procedures: 

(1) Set the AUTO/PRESET switch inside the top cover to the PRESET position, and 

turn the two trimmers for the operating band alternately so that the SWR meter will 

indicate “1.0”. 

(2) The matching capacitors are now set to the optimum condition, so set the 

AUTO/PRESET switch to the AUTO position. 



2. When the transmission output is reduced by the function of the transceiver protection 

circuit: 
(1) Set the AUTO/PRESET switch to PRESET, and turn the two trimmers for the 

operating band alternately. Observe the SWR meter to obtain sufficient output 

from the transceiver. 

(2) When sufficient output has been obtained, set the AUTO/PRESET switch to the 

AUTO position, and restart transmission. 

lf the AUTO TUNE operates, stop the transmission, and perform the preset 

operation according to the previous step (3). 

Flow Chart for Preset Operation 

Transmit with 
50~100W output (IC- 
AT100: 10W) 

Does the 
auto tuner 

Operate and the 
SWR go to 1.2 

or less? 

Is the output power 

reduced? 

Set the 
AUTO/PRESET 
Switch to the 
PRESET position 
and adjust the 

trimmers so that the 
SWA goes to near 
1.0 

Preset performed 
Make preset 

operation 

Set the 
AUTO/PRESET 
switch to the 

PRESET position, 
and adjust the 

trimmers so that the 
output is sufficient 
Then set the switch 
to the AUTO 
position 

Isa 
fimmer fully 

‘counterclockwise or 
clockwise? 

Adjust the antenna 
50 thal its SWR goes 
to 3.0 or less 

Set the 
AUTO/PRESET 
switch tothe AUTO 
position 

Adjust the 
transceiver 

Parasitic oscillation 
or heavy spurious 

radiation of the 
transceiver 

ee 
CAUTIONS 

To ensure correct operation of the tuner, carefully observe the following cautions: 

Does the 
SWR go to 
12 or less? 

(1) The variable capacitors, coil and rotary switch of this tuner are designed to have more 

than sufficient capacity; however, they may be burned or damaged if greater than rated 

power is input. Take sufficient care to prevent this. 

=HiQu 
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(2) If the POWER switch and TUNER switch are turned ON or OFF, or the band switch is 

turned during transmission, a momentary unloaded condition may occur, damaging 

the final transistor(s) of the transceiver. This must be carefully avoided. 

(3) Do NOT start transmission when the WAIT indicator lights immediately after turning 
ON the power or after switching the operating band. 

(4) The coaxial cable is not designed for use at a high SWR condition, so keep the antenna 

at the lowest possible SWR. 

It should be noted that use of this tuner allows the impedance to be matched and the 

power to be fed effectively, but does not change the loss of the coaxial cable. 

MAINTENANCE 

Cleaning the Set 

If the set has dust or stains, wipe them off with a soft cloth. Never use thinner or other 

organic solvent, as this may cause the pain to peel off. 

Replacing the Fuse 

When the fuse has blown and the set fails to operate, remove the cause of the trouble, and 

replace the fuse with a rated one (0.2A for 117V AC, 0.1A for 230V AC, 3A for the DC power 
cord). 

1. Replacing the AC Fuse 

The fuse holder is located inside the tuner. Remove the top cover to replace the fuse. 

2. Replacing the DC Cord Fuse 

If the fuse of the DC power cord has blown, replace it with the rated one. 

Fuse holder for 

AC power supply 



IC-AT500 

TOP VIEW 

Antenna Connector 
Terminals Band Switcn 

Matching Coil 

Tuner/Bypass Switching 
Relay 

Band Switch Driving 

Motor \e | 

Tuner Control Unit ——> @iggmednemarat| eee — Matching Detection Coil 

AUTO/PRESET 
Switching Relay 

Detection Level Adjust Trimmer 

(Don't turn this trimmer.) 

Detecting Unit 
AUTO/PRESET 
Switch 

PRESET Trimmers-———_1* Matching Capacitors 

-— Capacitor Driving Motors 

SIDE VIEW 

AC Fuse Holder—, 

AC Power Transformer 
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IC-AT100 

F ee ie 

Antenna Connector at. wi TTL VETO ae lad | 

Terminals Oe ee Ae Band Switch 

Matchi il 
Band Switch ching Coi 

a hapiiehe 
Tuner/Bypass 
Switching Relay 

Matching Detection Coil 
Tuner Control Unit———>} 

AUTO/PRESET 
Switching Relay Detection Level Adjust Trimmer 

(Don't turn this trimmer.) 

AUTO/PRESET Switch —Saeu "Detecting Unit Co 

PRESET Trimmers ———_; Matching Capacitors 

eh ee Bo MM Capacitor Driving Motors 

ACC SOCKET CONNECTIONS 

The table below shows terminal connections for the accessory socket. 

COLO OLE) 
ODOUVOS 
QDOOGLGO® 
YOO OOH Outside view 

PIN No. FUNCTION 7 

ues 2 NC (no connection). 

3. Connected to transmit switch circuit. When grounded, the transceiver operates 

in the transmit mode. 

4~ 6. NC. 

Ue Output for external ALC voltage. 

8. Ground. 

9.~11. NC. 

12. Input for band switching control reference voltage (8V). 

13. Input for band switching control voltage. 

14.~24. NC. 

=—AGean 



Outline 
This tuner is a fully automatic antenna tuner for HF band, and is comprised of (1) matching 

circuit, (2) detecting circuit (DET), (3) control circuit, (4) preset control circuit, (5) rotary 

switch control circuit, (6) WAIT circuit, (7) BAND switch circuit and (8) POWER circuit. 

(1) Matching Circuit 
The matching circuit is shown in the following illustration. Input variable capacitor C12 and 

output variable capacitor C13 are connected to the motors, and are automatically set to the 

preset position for each band or proper position controlled by the control circuit. The tap of 

coil L2 is automatically set to the band specified by the rotary switch control circuit. 

The input and output variable capacitors are driven independently by the respective motors 

at the same time. This feature substantially reduces the tuning time, compared to a 

conventional device. Coil L2 uses the large-diameter steatite bobbin and large conductor to 

minimize the insertion loss for matching. 

a Matching Circuit 

INPUT OUTPUT 

L& 

(3 )}----------— oS 

(2) Detecting Circuit 

The detecting circuit detects the resistance and reactance of the load, and sends them to 

the control circuit. 

The resistance is detected by L1, D1 and D2. The detecting voltage is OV when the 

resistance is 50Q. When the resistance is less than 50Q, the positive voltage is put out; when 

the resistance is more than 50Q, the negative voltage is put out. 

The high frequency current detected by L1 and Rd and high frequency voltage detected by 

C3~C5 are sent to phase comparators IC3~IC4 through TTL buffers of Q1 and Q2, 

respectively, to detect the reactance. Positive or negative voltage is put out from IC4, 

according to the delay or advance of the current with respect to voltage. 

The detecting circuit is given in the following block diagram. 

ye 
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| Resistance and Reactance Detecting Circuit 

INPUT OUTPUT 

rp 
Resistance 

detector 

Vg 

(3) Control Circuit (MAIN) 
The resistance component detecting voltage (Vx) and reactance component detecting 

voltage (Vg) obtained in the detecting circuit are fed to IC1A and IC2B, where the voltage is 

amplified; the current is amplified by Q1~Q4. This is used to drive the motors (MOT1 and 

MOT2). 

(4) Preset Control Circuit (MAIN) 
R1~R7 and R8~R14 of the main unit are trimmer resistors to determine the preset position 

of the variable capacitors for each band. They are mounted inside the top cover. 

When the AUTO/PRESET switch inside the top cover is set to PRESET, or power is turned 

ON, or immediately after the operating band is switched, the voltage divided by one of the 

trimmer resistors R1~R7, R15 and R16, and the voltage obtained through control R1 which 

is directly coupled to the variable capacitor are compared and amplified by IC1B. By a 

similar operation, the voltae divided by one of R8~R14, R25 and R26, and the voltage from 

R2 are compared and amplified by 1|C2A. These drive the motors and determine the 

positions of the variable capacitors. 

Ve [SS =] 
MOTOR 12 
DRIVE ---524 ta aac Se ae 

7 
O1- Q@2 ‘ 

’ 

POSITION 
OET. 

me 
ee MOTOR1 SW. 

Q5 
ee ee 

Band SW. 
oe 

MOTOR1 SW 

06 

POSISION 
DET 

Q10 

MOTOR 13 
DRIVE a2 ea wd eee eS A 
Q3+ 04 We 

POSISION 
DET. 

Qt 

POSISION MOTOR2 SW. BET 
8 Q12 

VR 

fern an MOTOR2 SW. 

Q7 



(5) Rotary Switch Control Circuit (MAIN EF) 

This circuit is designed to set the rotary switch position to the desired operating band. 

lf the rotary switch position is not set to the band, the emitter voltage of Q13 will become 

zero. Then Q14 will be turned ON and Q15 will be turned OFF, applying power to the motor 

(MOTS3). 

When the rotary switch position is set to the desired band through the motor operation, and 

the slit of the gear directly coupled to the rotary switch shaft comes to the center of the 

photo-interrupter, its photo-transistor will be turned ON, and Q13 will become conductive; 

then Q14 will be turned OFF and Q15 ON, stopping the motor. So the rotary switch can be 

stopped at the center of the contact plate at any time. 

‘F tak. 

Rotary Switch Control Circuit 

Photo-interruptor 

(6) WAIT Circuit 

To make the operating condition immediately after switching the band, this circuit operates 

to set the variable capacitors to the preset positions, and then to reset it to AUTO TUNE 

operation. 

In the rotary switch control circuit (see (5)) when the band is switched, the time constant 

circuit (C59, R53) operates. Q17 is turned ON by the Schmitt trigger circuit (Q16, Q21), and 

the PRESET mode is obtained by relay RL1. 

After about three seconds, Q17 is turned OFF, and the tuner is set in the AUTO TUNE 

mode. 

Q18 changes the mode to the preset mode when the tuner is turned OFF (TUNER switch is 

set to the OFF position). Q19 and Q20 light the AUTO-TUNE indicator in the AUTO TUNE 

mode. 

(7) BAND Switch Circuit (BAND SW) 

This circuit consists of the band switching transistors (Q1~Q7) and A/D converter (1C1) for 

automatic band switching. When this device is operated in the automatic mode using 

ICOM's HF transceiver, the band control voltage output from the transceiver is applied to 

pin 9 of IC1 through buffers Q8 and Q9. In the same way, the reference voltage (8V) is also 

applied to pin 7. Then IC1 sets one of pins 1~6 and 11~16 to the ground level, according to 

the voltage applied to pin 9, turning ON one of the transistors Q1~Q7. 

When the band switching is done manually, one of the bases of Q1~Q7 is set to the ground 

level, so the transistor according to the selected band is turned ON. 

== 19: 



Block Diagram of Band Switching Unit 

TO 
FROM CONTROL CIRCUIT 

AND BAND LED 

Ties sw. ps 

| 3 Mite sw > 

L 

8V ———_—_——_> 
REFERENCE el 
VOLTAGE 

BAND BUFFER 
CONTROL AMP 

08-a9 

VOLTAGE 

(8) Power Circuit (EF-DC-DC) 

Band Control Voltage Chart 

BAND (MHz) } Band Control Voltage 

7.0 ~ 8.0V 

6.0 ~ 6.5V 

5.0 ~ 5.5V 

4.0 ~4.5V 

3.0 ~ 3.5V 

2.0 ~ 2.5V 

0~ 1.2V 

This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 

the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 

wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 
obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 

rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 

is obtained. 
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Block Diagram of Band Switching Unit oa Control Voltage Chart 

BAND (MHz) | Band Control Voltage 

TO 
FROM CONTROL CIRCUIT 

SW AND BAND LED 

1 BMHz SW 

1 = 
2 

| ee SMH Sw > 

8Vv ———————_> 

REFERENCE 

VOLTAGE 
7MHz SW L$ af ™MHEs 

| | Ua a! }_}——_—> 

AID 

18 27MHe SW > 

a5 
BAND as eg 

BUFFER 

CONTROL AMP 
VOLTAGE Pao Fash b> 

pean a, AR | 
JOMHz SW. | fae | 

(8) Power Circuit (EF-DC-DC) 

This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 

the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 

wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 

obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 
rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 
is obtained. 
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| SECTION | 

Number of Semiconductors: 

Frequency Range: 

Power Capability: 

Impedance Matching: 

Output Terminals: 

Minimum Tune-up Power: 

Tune-up Time: 

Matching Accuracy (VSWR): 

Insertion Loss: 

Power Supply Requirements: 

Usable Condition: 

Dimensions: 

Weight: 

Transistor 36 

IC i 10 
Diode 55 (IC-AT100:49) 

1.8 ~ 2.0 MHz (IC-AT100: tuner is bypassed) 

3.5 ~ 4.0 MHz 
7.0 ~-7.3.MHz 

10.0 ~ 10.5 MHz 
14.0 ~ 14.5 MHz 
18.0 ~ 18.5 MHz 

21.0.2 21-9 MHz 

28.0 ~ 30.0 MHz 

(Auto band switching with 1C-701/720/720A/730) 

500W (continuous)/1 kW (PEP) 

(1C-AT100: 100W/200W PEP) 

16.7 ~ 150Q to 50 resistive 

4 coaxial connectors 

50W (IC-AT100: 8W) 

4 ~7 seconds (when operating band has been changed) 

Less than 3 seconds (on the same band) 

Less than 1.2 (when auto-tuning) 

Less than 0.5 dB (when tuned up) 

13.8V DC (negative ground) +15% 0.5A max 

117V AC or 230V AC +10% 13W max 

Temperature —10°C ~ 60°C 

241(W) X 111(H) X 300(D) mm 

6.4 kg (IC-AT100: 5.0 kg) 



== 

QUICK TUNING UP 

New developed detector circuit detects resistance and reactance of the load, and controls 

powerful motors to tune two variable capacitors. So the tune-up time is very short. 

AUTO BAND SWITCHING 

When the IC-720A or IC-701, or [C-720 or IC-730 (optional LDA unit installed) is used, band 

switching of this tuner can be controlled by the band switch of the IC-720/720A/730/701. 

This tuner has dual accessory sockets, so the auto band switching function can be used for 

IC-2KL linear amplifier at the same time. 

PRE-SETTABLE 

The matching circuit can be preset for each band, so you can make quick QSY’s, and have 

trouble-free operation. 

FOUR ANTENNA CONNECTORS 

This tuner has four coaxial sockets for antennas, and selects the suitable antenna for each 

band automatically. 

When the TUNER switch is turned off, this tuner can be used as an automatic antenna 

selector. 

TWO-WAY POWER SOURCE 

This tuner can be used with 13.8V DC or 117V AC (or 230V AC). 

cep vers pra nein: AV RAR, 



UNPACKING 
Carefully remove your tuner from the packing carton and examine it for signs of shipping 

damage. Should any be apparent, notify the delivering carrier or dealer immediately, 

stating the full extent of the damage. It is recommended you keep the shipping carton. In 

the event storage, moving, or reshipment becomes necessary, they come in handy. 

Accessory hardware, cables, etc., are packed with the tuner. Make sure you have not 

overlooked anything. 

lem G POWEH GONG ccc arewiriecs. comes oietnie tienen 1 5. Spare Fuse (0.2A or 0.1A) for AC ..... 2 

cap G Power Corndncmcm bien st aisccreietne ere 1 6uiSpare:Fuse (SA) for DGirere..o-.... «- 2 

oh (CoyuielOecle linia: oacbucompoasacmae 1 H, Allan exel AU iele ica c oto 0.4 onOe coe 1 

4 Coaxial Cable (1m with PL-259’s) ..... 1 (Inserted in the DC power socket) 

RECOMMENDATIONS FOR INSTALLATION 

1. Avoid placing the tuner in direct sunlight, high temperature, dusty or humid places. 

2. Place the unit so that the controls and switches can easily be handled and the 

indications can easily be read. 

3. For mobile installation, select the best location that can stand the weight of the unit and 

that does not interfere with your driving in any way. 

4. Use the Ground Lug! 

POWER SUPPLY 

For AC operation: 
The tuner has a built-in AC power supply. Connect the supplied AC power cord to the AC 

power socket on the rear panel of the unit, and the opposite side plug of the power cord into 

any convenient AC power outlet. Be sure that the jumper plug is inserted to the DC power 

socket on the rear panel, and the AC/DC switch is set at the AC position. 

When you wish to use the tuner with an AC power supply voltage other than the original 

one, you must make internal wiring modifications as per the following drawings. 



Power transformer’s primary wiring: 

For 100V AC For 117V AC For 230V AC 

For DC operation: 

If you would like to use your car battery or any other DC power supply, be sure that its 

output voltage is 12~15V and the current capacity is at least 0.5A. 

The connection of the DC power cord supplied with the tuner is done in the following way: 

First make sure that the power switch of the unit is in the OFF position and the DC/AC 

switch is in the DC position. Connect the cord to the DC power supply with the RED lead to 

the positive terminal and the BLACK lead to the negative terminal. (Reverse connection will 

cause the protection circuit to operate and blow the fuse.) Connect the DC plug to the DC 

power socket on the rear panel of the unit. Refer to the drawing below. 

For AC operation 

Jumper Plug Series 

1C-AT 100/500 

For DC operation 

1C-AT 100/500 

CABLE CONNECTIONS 

Connect the supplied cables with the transceiver, linear amplifier and antenna tuner 
according to the following illustrations. 



For the connection between the antenna terminal(s) and antenna(s), refer to section 

“Antenna terminal” on page 6. In order to prevent electrical shocks, TVI, BCI and other 

problems, be sure to connect a heavy wire, as short as possible, from a good earth point to 

the ground terminal of the sets. 
pa a 

1C-720A+1C-2KL+1C-AT500 

(8101801816188 101818101018 101818.8.8 18 

1C-720A 1C-AT500 => 

ce ® 
AC 

ie 1C-PS15 1C-2KLPS receptacle 

1C-720A+1C-AT100 

i rE 
[C-PS15 1C-AT100 Ti receptacles 

Z 7 . = al 

1C-730 +1C-AT100 

NOTE: When using the IC-730 and making its 

auto band switching function with the IC- 

AT100, the LDA unit must be installed in 

the IC-730. 

1C-AT100 

Aires 
AC 

~ receptacles | 
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When using a transceiver other than an ICOM transceiver, the auto band switching function 

does not work. in this case, set the band switch of the IC-AT500/AT 100 to the same band as 

your transceiver manually. 

The control cable is not needed for this connectidn. Refer to the following illustration. 

IC-AT100 with non-ICOM transceiver 
Antenna 

Coaxial cable 

AC receptacles 

Antenna terminai 

This tuner is provided with four antenna terminals, connected as follows at the time of 

shipment. 

ANT4 | ANTS ANT2 ANTI 

14-21-28 MHz 
IC-AT100 | 1.8 MHz | 3.5 MHz | 7-1 Zl 13 Zz 0 MHz (18) (24) 

14:21:28 MHz 1C-AT500 | 1.8 MHz | 3.5 MHz | 7-1 Zz iz | 7-10 MHz (18) (24) 

(1C-AT100: The tuner circuit is bypassed on 1.8 MHz.) 

14MHz 10MHz 

7MHz 

3.5MHz 



Changing the antenna terminal connections 

When you wish to use connections other than the original one, the connections can be 

changed by changing the internal wiring according to your antenna(s). Follow the steps 

below. 

(1) Disconnect the tuner from the AC power supply, antenna and transceiver, and remove 

the top cover from the tuner. 

(2) Internal wiring is as shown in the above illustrations. Connect the wires according to the 

antenna for the band used. After changing the connections, confirm that the solder has 

been correctly and firmly applied. 

Addition of Antenna Terminal 
The tuner has a space for an additional antenna connector under the name plate on the rear 

panel. If you wish to use an additional connector, remove the name plate and mount an SO- 

239 coaxial chassis connector to this space. 

Remove the name plate. 

Eas 

ANTENNA 

This antenna tuner may not be effective with all antennas. Correct understanding of the 

antenna conditions will ensure effective use of this tuner. For example, let us suppose a tri- 

bander antenna (covering 14, 21 and 28 MHz) is used. 

This antenna is matched to the SSB frequencies on 14 and 28 MHz. On 21 MHz, it seems to 

be matched close to CW frequency. The antenna tuner may not be necessarily close to the 

matched frequency, but the output of the transceiver cannot be matched to CW frequency 

on 14 and 28 MHz with high SWR and to SSB frequency on 21 MHz. 

This antenna tuner is designed for such matching. The loss of the coaxial cable caused by 

high SWR cannot be improved, but use of this antenna tuner greatly alleviates overload for 

the final stage of the transceiver and eliminates harmonic radiation effectively. 

For your reference, the following shows graphically the loss of the coaxial cable due to high 

SWR. 

eli DA 



Example of SWR Measurement 

.500 

Frequency 

Additional loss due to high SWR Loss of Coaxial Cable 

Loss per 10m (dB) 
10. oe 

pos Frequency MHz fon) 4 aes 

as i Hh Coaxial cable =e uy 21 26 

g ne Be 3C-2V 0.25 035 050 061 O71 
Tet 260% 5C-2V 0.16 0.23 032 039 0.46 
= (mame s fll 7C-2V 0.13 018 626° 0.32 082 
= De HE 10C-2V O44" 0:15: 0/22 0.285 N0s4 
° , 5D-2V 0.18 0.25 037 0.45 051 
5 bea | Let 8D-2V 0.12 017 023 0.20 0.35 
= canner o ance RG-58/U 0.23 0.33 049 056 0.76 
2 Mimsp.wasaarait RG-59/U 0.21 0.30 0.43 0.51 0.59 
By 8 AB 1824 g RG-8/U O10 O45" "0.21 -- 026 Gas 
6B aia AAT RG-11/U 0.12 0.18 0.26 0.32 0.38 
Be Pr ee = 2 Avra TH This table shows the attenuation per 10 meters when 
3 Oamure used at SWR=1.0. The values given in this table are 

os ——— - <i t J nominal, and may differ somewhat from actual 

values. The loss tends to increase due to secular 
Feeder loss at SWR=1.0 (dB) change. 



@ POWER SWITCH 

@ TUNER SWITCH 

FRONT PANEL 
© WAIT INDICATOR 

@ AUTO TUNER INDICATOR @ TUNER ON 

INDICATOR 

rere 
AP PULL AUTOMATIC ANTIONA TONES 

@ BAND 

INDICATOR 

@ BAND SWITCH 

POWER SWITCH 
Switches the supplied power, either AC or DC, to the set. 

TUNER SWITCH 
Switches the tuner circuit. In the ON position, the @ TUNER ON INDICATOR is lit 

and the set acts as an antenna tuner. In the OFF position, the tuner does not work and 

the output power of the transceiver is fed directly to the antenna. 

BAND SWITCH 
Selects the operating band of the set. When you use the IC-701 or IC-720A, or IC-720 

or iC-730 which has the optional LDA unit installed, set the BAND SWITCH in the 

AUTO position, then the operating band will follow that selected by the transceiver. 

BAND INDICATOR 
Indicates the operating band of the set. Make sure the band is the same band as the 

transceiver. 

TUNER ON INDICATOR 
Illuminates when the @) TUNER SWITCH is turned ON. 

WAIT INDICATOR 
Illuminates when the set is being preset, just after the power switch has been turned 

ON or the operating band has been changed. Don’t transmit while this indicator is lit. 

AUTO TUNE INDICATOR 

{lluminates when the set is in the auto-tune condition. 
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REAR PANEL 

RF INPUT O) ANTENNA CONNECTO RS CONNECTOR ACCESSORY 
SOCKETS 

eae @ DC POWER 
| SOCKET 

2 @® AC POWER 
SOCKET 

@ GROUND —. @ AC/DC SELECT 
TERMINAL SWITCH 

8. RF INPUT CONNECTOR 

10. 

11 

12. 

13, 

14. 

Connects the supplied coaxial cable from the antenna connector of the transceiver or 
the linear amplifier. 

ANTENNA CONNECTORS 
Connects an antenna feeder with a PL-259 connector for each. 

A suitable antenna for each band will be selected by the band switch of the transceiver 

automatically. Refer to page 6 for details. 

ACCESSORY SOCKETS 
Connects the control cable from the transceiver and a linear amplifier (if used). You 
do not need to use these sockets when using a non-ICOM transceiver. (Refer to 

connections on page 16.) 

DC POWER SOCKET 

Connect the included DC power cable when DC operation is required. Connect the 

included jumper plug to this socket when AC operation is required. 

AC POWER SOCKET ) 
Connect the included AC power cable to this connector and the included jumper plug 
to the DC power connector for AC operation. 

AC/DC SELECT SWITCH 
Selector for AC operation or DC operation. 

GROUND TERMINAL 

To prevent electrical shock, TVI, BCI and other problems, be sure to ground the 

equipment through the GROUND TERMINAL. For best results use as heavy a gauge 
wire or strap as possible and make the connection as short as possible. 



CONTROLS UNDER ACCESS COVER 

@ AUTO TUNE/PRESET SWITCH — 

PRESET TRIMMERS 

’ @ PRESET INDICATORS 

15. AUTO TUNE/PRESET SWITCH 

Switches to auto tune condition or the preset condition. When this tuner is in 

operation, set this switch in the AUTO position. 

16. PRESET TRIMMERS 
Preset the input and output matching capacitors for each band. Refer to Preset 

Operating on page 12. 

17. PRESET INDICATORS \ 
Indicates the matching condition for the presetting. When the matching is performed, 

all LED’s will go out. 



Before using this tuner for the first time or after changing the antenna, carefully confirm that 

the connections conform to the connection procedure given in the section “CABLE 

CONNECTIONS” on page 4, and perform the following presetting. 

Preset Operation 

Presetting is an operation to set the variable capacitor to the optimum condition 

immediately after turning ON the power supply of this tuner or after switching the band. 

(1) Connect the tuner with the transceiver, antenna and SWR meter as follows: 

Cable connections for Presetting Antares 

‘IC-PS15.—s«IC-720A 

(2) Turn ON the POWER switch and TUNER switch. Confirm that the AUTO/PRESET 

switch inside the top cover is set in the AUTO position. 

(3) Confirm that the bands of the transceiver, this tuner and the antenna are matched to one 

another, and transmit power 50 to 100W (IC-AT100: 10W) in the RTTY or CW mode. 

After confirming that the AUTO TUNE has operated and the reading of the SWR meter 

is reduced, stop transmitting. 

(4) Turn the two PRESET controls according to the bands inside the top cover, so that both 

upper and lower LED’s go off. The preset operation for this band is now completed. 

Repeat the same procedure for other bands. 

When the AUTO TUNE fails to operate: 

If the AUTO TUNE fails to operate in the step (2) above, the trouble is attributable to the 

following Causes: 

1. The antenna SWR is 3 or more. 

The antenna must be adjusted to minimize its SWR. In this case, the tuner may be 

operated by the following procedures: 

(1) Set the AUTO/PRESET switch inside the top cover to the PRESET position, and 

turn the two trimmers for the operating band alternately so that the SWR meter will 

indicate “1.0”. 

(2) The matching capacitors are now set to the optimum condition, so set the 

AUTO/PRESET switch to the AUTO position. 

1 



2. When the transmission output is reduced by the function of the transceiver protection 

circuit: 

(1) Set the AUTO/PRESET switch to PRESET, and turn the two trimmers for the 

operating band alternately. Observe the SWR meter to obtain sufficient output 

from the transceiver. 

(2) When sufficient output has been obtained, set the AUTO/PRESET switch to the 

AUTO position, and restart transmission. 

If the AUTO TUNE operates, stop the transmission, and perform the preset 

operation according to the previous step (3). 

Flow Chart for Preset Operation 

Transmit with 
50~100W output (IC- 
AT100: 10W) 

Geen the 

operate and the Make preset Preset performed 
SWR go to 1.2 Operation 

or less 

Set the 
AUTO/PRESET 
switch to the 
PRESET position 
and adjust the 

trimmers so that the ~ See 
output is sufficient 4 
Then set the switch 
to the AUTO 
position 

Set the 
AUTO/PRESET 
switch to the 
PRESET position 
and adjust the 
trimmers so thal the 
SWR goes to near 
10. 

Isa 
rimmer fully Adjust the antenna 

counterclockwise or 30 that its SWR goes 
clockwise? to 3.0 or less. 

Set the 
Adjust the AUTO/PRESET 

transceiver switch tothe AUTO 
position 

Parasitic oscillation 
or Neavy spurious ee ae 
radiation of the 12 eee 
transceiver 

CAUTIONS 

To ensure correct operation of the tuner, carefully observe the following cautions: 

(1) The variable capacitors, coil and rotary switch of this tuner are designed to have more 

than sufficient capacity; however, they may be burned or damaged if greater than rated 

power is input. Take sufficient care to prevent this. 

(gue 



peppy TAL 

(2) lf the POWER switch and TUNER switch are turned ON or OFF, or the band switch is 

turned during transmission, a momentary unloaded condition may occur, damaging 

the final transistor(s) of the transceiver. This must be carefully avoided. 

(3) Do NOT start transmission when the WAIT indicator lights immediately after turning 

ON the power or after switching the operating band. 

(4) The coaxial cable is not designed for use at a high SWR condition, so keep the antenna 

at the lowest possible SWR. 

It should be noted that use of this tuner allows the impedance to be matched and the 

power to be fed effectively, but does not change the loss of the coaxial cable. ~ 

MAINTENANCE 

Cleaning the Set 

lf the set has dust or stains, wipe them off with a soft cloth. Never use thinner or other 

organic solvent, as this may cause the pain to peel off. 

Replacing the Fuse 

When the fuse has blown and the set fails to operate, remove the cause of the trouble, and 

replace the fuse with a rated one (0.2A for 117V AC, 0.1A for 230V AC, 3A for the DC power 
cord). 

1. Replacing the AC Fuse 

The fuse holder is located inside the tuner. Remove the top cover to replace the fuse. 

2. Replacing the DC Cord Fuse 

If the fuse of the DC power cord has blown, replace it with the rated one. 

Fuse holder for 

AC power supply 



iC-AT500 

TOP VIEW 

Antenna Connector 
Terminals Band Switch 

Matching Coil 

Tuner/Bypass Switching 
Relay 

Band Switch Driving 
Motor 

Tuner Control Unit > Matching Detection Coil 

AUTO/PRESET 
Switching Relay . ;;— Detection Level Adjust Trimmer 

(Don't turn this trimmer.) 

Detecting Unit 
AUTO/PRESET 
Switch 

PRESET Trimmers———_— Matching Capacitors 

;— Capacitor Driving Motors 

SIDE VIEW 

AC Fuse Holder ——xxeeneeeess 

AC Power Transformer 

aeqi5oe 



IC-AT100 

Antenna Connector ‘ igs rc, @ cad 
Terminals Ce Band Switch 

j. ee 

Band Switch allele 
Driving Motor Tuner/Bypass 

Switching Relay 
Matching Detection Coil 

Tuner Control Unit > 

AUTO/PRESET 
Switching Relay Detection Level Adjust Trimmer 

(Don't turn this trimmer.) 

_ Detecting Unit 

Matching Capacitors 

AUTO/PRESET Switch ——Saen@.s 
ea vete 

PRESEDI trimmers 4 ; 

—s= Capacitor Driving Motors 

ACC SOCKET CONNECTIONS 

The table below shows terminal connections for the accessory socket. 

~ 

C008) OOOO Outside view 

FUNCTION 

NC (no connection). 

Connected to transmit switch circuit. When grounded, the transceiver operates 

in the transmit mode. 

NC. 

Output for external ALC voltage. 

Ground. 

NC. 

Input for band switching control reference voltage (8V). 

Input for band switching control voltage. 

NC. 



Outline 
This tuner is a fully automatic antenna tuner for HF band, and is comprised of (1) matching 
circuit, (2) detecting circuit (DET), (3) control circuit, (4) preset control circuit, (5) rotary 
switch control circuit, (6) WAIT circuit, (7) BAND switch circuit and (8) POWER circuit. 

(1) Matching Circuit 

The matching circuit is shown in the following illustration. Input variable capacitor C12 and 
output variable capacitor C13 are connected to the motors, and are automatically set to the 
preset position for each band or proper position controlled by the control circuit. The tap of 
coil L2 is automatically set to the band specified by the rotary switch control circuit. 
The input and output variable capacitors are driven independently by the respective motors 
at the same time. This feature substantially reduces the tuning time, compared to a 
conventional device. Coil L2 uses the large-diameter steatite bobbin and large conductor to 
minimize the insertion loss for matching. 

= Matching Circuit tH 

OUTPUT 

(2) Detecting Circuit 

The detecting circuit detects the resistance and reactance of the load, and sends them to 
the control circuit. 
The resistance is detected by L1, D1 and D2. The detecting voltage is OV when the 
resistance is 50Q. When the resistance is less than 50Q, the positive voltage is put out; when 
the resistance is more than 50Q, the negative voltage is put out. 
The high frequency current detected by L1 and R5 and high frequency voltage detected by 
C3~C5 are sent to phase comparators IC3~IC4 through TTL buffers of Q1 and Q2, 
respectively, to detect the reactance. Positive or negative voltage is put out from IC4, 
according to the delay or advance of the current with respect to voltage. 
The detecting circuit is given in the following block diagram. 

eee 



ges 

Resistance and Reactance Detecting Circuit 

INPUT OUTPUT 
6 

Resistance 

detector 

(3) Control Circuit (MAIN) 
The resistance component detecting voltage (Vx) and reactance component detecting 

voltage (Vg) obtained in the detecting circuit are fed to IC1A and IC2B, where the voltage is 

amplified; the current is amplified by Q1~Q4. This is used to drive the motors (MOT1 and 

MOT2). 

(4) Preset Control Circuit (MAIN) 

R1~R7 and R8~R14 of the main unit are trimmer resistors to determine the preset position 

of the variable capacitors for each band. They are mounted inside the top cover. 

When the AUTO/PRESET switch inside the top cover is set to PRESET, or power is turned 

ON, or immediately after the operating band is switched, the voltage divided by one of the 

trimmer resistors R1~R7, R15 and R16, and the voltage obtained through control R1 which 

is directly coupled to the variable capacitor are compared and amplified by IC1B. By a 

similar operation, the voltae divided by one of R8~R14, R25 and R26, and the voltage from 

R2 are compared and amplified by IC2A. These drive the motors and determine the 

positions of the variable capacitors. 

vs 

Band SW. 

haat MOTOR2 SW. 

Q7 

POSISION 
DET 

Qu H 
tenets 

MOTOR2 SW. 

o8 

POSISION 
DET 



(5) Rotary Switch Control Circuit (MAIN EF) 

This circuit is designed to set the rotary switch position to the desired operating band. 

If the rotary switch position is not set to the band, the emitter voltage of Q13 will become 

zero. Then Q14 will be turned ON and Q15 will be turned OFF, applying power to the motor 

(MOT3). 

When the rotary switch position is set to the desired band through the motor operation, and 

the slit of the gear directly coupled to the rotary switch shaft comes to the center of the 

photo-interrupter, its photo-transistor will be turned ON, and Q13 will become conductive; 

then Q14 will be turned OFF and Q15 ON, stopping the motor. So the rotary switch can be 

stopped at the center of the contact plate at any time. 

= 

Rotary Switch Control Circuit 

Photo-interruptor 

(6) WAIT Circuit 

To make the operating condition immediately after switching the band, this circuit operates 

to set the variable capacitors to the preset positions, and then to reset it to AUTO TUNE 

operation. 

In the rotary switch control circuit (see (5)) when the band is switched, the time constant 

circuit (C59, R53) operates. Q17 is turned ON by the Schmitt trigger circuit (Q16, Q21), and 

the PRESET mode is obtained by relay RL1. 

After about three seconds, Q17 is turned OFF, and the tuner is set in the AUTO TUNE 

mode. 

Q18 changes the mode to the preset mode when the tuner is turned OFF (TUNER switch is 

set to the OFF position). Q19 and Q20 light the AUTO-TUNE indicator in the AUTO TUNE 

mode. 

(7) BAND Switch Circuit (BAND SW) 
This circuit consists of the band switching transistors (Q1~Q7) and A/D converter (1C1) for 

automatic band switching. When this device is operated in the automatic mode using 

ICOM'’s HF transceiver, the band control voltage output from the transceiver is applied to 

pin 9 of IC1 through buffers Q8 and Q9. In the same way, the reference voltage (8V) is also 

applied to pin 7. Then IC1 sets one of pins 1~6 and 11~16 to the ground level, according to 

the voltage applied to pin 9, turning ON one of the transistors Q1~Q7. 

When the band switching is done manually, one of the bases of Q1~Q7 is set to the ground 

level, so the transistor according to the selected band is turned ON. 

=19- 



Block Diagram of Band Switching Unit 

ee 
REFERENCE 
VOLTAGE 

A/D 

itea) 
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CONTROL AMP. 8-09 
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TO 
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(8) Power Circuit (EF-DC-DC) 
This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 

the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 

wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 

obtained from voltage regulator IC2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 

rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 

is obtained. 

Ole. 

Band Control Voltage Chart 

BAND (MHz) | Band Control Voltage 
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Block Diagram of Band Switching Unit 
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(8) Power Circuit (EF-DC-DC) 

This tuner has two power supplies: one is to produce the 13.8V DC from AC power, while 

the other is to produce —13.8V DC from +13.8V DC (DC/DC converter). 

When AC power is used, the AC voltage stepped down by the power transformer L1, is full- 

wave rectified by D1 and D2, and is smoothed by C16. After that, the regulated voltage (12V) 

obtained from voltage regulator !C2, is sent to each circuit. 

In the DC/DC converter, a frequency of about 16 kHz is oscillated by Q1 and Q2 and 

rectified by D3 and D4; thus, a negative voltage approximately the same as the input voltage 

is obtained. 

Band Control Voltage Chart 

BAND (MHz) | Band Control Voltage 



-ATS00O ic 
-
-
-
-
-
-
-
-
-
-
-
 

. 
or 

12> ke @P 0 7D 

o
z
?
 

€
>
 

o
r
t
 

ew) 
+ 

+ 

Lf 100. RI a7K 

A-0357 

oe7 

ee ee a ae 

cw 

for an improvement without notice. 

Q 
q 

© 
& Qa 
i
m
 

S
h
o
 

a
y
s
 

3 
© 

wo 
+ 

a
v
s
 

6 
4
P
0
0
0
 

4/2 
R
e
 

ba) 

a
a
d
 

N
A
Y
 

hi 

a
e
 

S
o
a
 

+s 
of 

27> 
a 

r
e
 
e
F
 

0
 &/D 

[
3
 

|
 

i
o
 

0 
O
O
 

c
e
e
 
c
e
e
 

e
e
 

e
e
e
 
e
e
 

e
e
 

e
e
 
e
e
 

>
 

2
 

a 
|
 o 

5 
H 

n
h
 

es 
i
e
?
 

' 

4
0
 

“1
2 

r
y
 

a amar 

4
0
0
0
 

£
0
0
'
0
 

oe? 
se> 

40
1 

p
o
e
 

c2 0.067 

4
2
2
 

90
u 

on or ae 

oza 

M2 Cry 

NO 

bee 

va 

eae te 

Pore 
lll 

| 

| eee el 

@AICOM] ICOM INCORPORATED 
20
1 

15
4 

| | i | 

om 

dn nn ee ee me 

--4----------~-------------------—--+--------7 

nm 
8 

Ge) 

i 

4 

5) 

cen 

22] 

se, 

Des gy 

wee 

z 

2 
ee, 

i 
3 
ua 

of 

a 

8 

i 

ee 

Ee 

R83 

by 
f4 

LD 

bie 

5 ~ 

H+ 

22000 

49> 

3 

HE 

£200°0 

6/> 

$ 

4P00'0 

99> 

2
0
0
°
 

@/> 
M
S
 
7
 
V
I
S
 

0-23 

Dm~19 

Dns. 
pz 

Dzs-~29 

2SA/0/S5 3 it 

S 
NX 

6 
Ss 

é
 
i
s
 

2 
SER 

TSI 
S
E
E
 

3
3
2
 

.
 

b
t
 

L
y
 

e
t
 

t
b
 

€2
z/
-@
7 

27
 

f
a
i
n
 

e
 

$ 
3
 

8 
}
 

u
u
r
 

2 
8
 

: 
8
 

> 

2
 

N
N
G
 

P
e
 

8 
e°
 

Li
es
 

Li
ss

 
Ly

e 

2] 8 © i PSE 

g
e
 

¢
 

v 
) 

rt) 
rv) 

uv 

oa 
mee 
E
T
S
 

o
 

8 
gag 

|
 5 

[mr np rr nn nn nn nnn geen e nr 

0
0
/
 

6
7
 

eee ees 

C3 0.087 

[Frm re enn on eo a on 5 oo rn nn nn rn r= 

‘ 

aq 

DI 

mw 

— == 

pt 

or PY 553K 
BIO PR-SSHK LED 
BI BG-5531K 

Farr 
4 _b10 

Rr B20 

— —> 

— 

— 

—— — 

s 

L 

E
P
s
 

Sieh SMa acpi eh hae ieee 
a 

ced | 
M
e
e
e
 

ati 
L
@
0
0
'
0
 

B
I
D
 

w
e
 

C
y
 

Gn i ee a a ne se 5 nn 5 on nn 5 oe oo oe eo 2 ne eee et 

EA 
tie Uy} 

o
o
z
e
 27
 
L
0
0
0
 L>
 

|
 
|
 

a
o
 

po 
lelelee2 

S
P
T
 

oO 
; 

FY 
8 

100°0 
ez> 

y 
etd 

|
 
|
 

3
 

F
e
 

H
e
 

m
a
l
 

F
e
 

b
e
 

4 
o
e
 

é
 

|
 
|
 

= 
4
2
0
0
 
4
2
)
 
4
2
0
0
 
G
D
)
 
L
E
0
0
 

6
3
)
 L
P
0
0
 
O
f
)
 
L
P
 0
'
0
 
1
/
9
)
 

a
 

|
 

e
e
 

: 
RY 

§
Q
)
*
Q
)
*
W
)
 

*W) 
*
Q
y
r
¢
 

: 
wae 

fire 23 
0) 1K) 

§@ 
'O'® 

2
 

richard >
 

AO! 
O
l
 

LeOO'O 
12~9/. 

[
e
o
 

|
 
|
 

K
S
 
H
e
)
 
K
S
 
K
S
 
K
S
 
f
w
)
 
{
K
 )
 

7
 

r
e
e
r
 

#
4
 
e
m
 

97 
ore 

ow 
| 

i
 
|
 

s 
x 

|
 

1
 

: 
| | 

: 
: 

D
e
t
 
i
p
e
r
 

y
 

: 
d 

|
 

o
o
 

SHeBeteboso kab 
40M 

efit 
ied a

 
bat 

alee 
| 

2
 

|
 
|
 

8
 

|
 

y
e
 

a 
|
 
|
 

~ 
= 

3k 
a 

a
a
 

fereev 
sels 

lal 
: 

ce. 
py y

 yO bea gD 
ea 

T
H
 

ne 
|
 
|
 

00! 
o
w
 

“
v
o
 
$
2
 

4 
|
 |
 

[
.
 

|
 

e
r
a
g
e
 

4
4
 

k
K
 2
 

a 
ony 

N
E
E
 
OY 

|
 

|
 &
 

maz 
1 

| 
SZ 

3 
882 

3 
“ 

: 
| 

g
o
o
s
9
 

a
n
 

|
 
|
 

n
s
 

;
 
5
%
 

b
y
 

1@ 
A
e
 

r
 

2 

cag 
& 

O
y
 

o 8 
z 

W
e
e
 

Q 

|
 
=
 
t
H
e
 

F
-
€
 
Ze000 

/> 
3
3
 

6 
{
 5 

4000 
&D 

EWEE 
zy 

H 

|
 
|
 

Oop 
ia 

7
 :
 

DPD DR 
| 

4 
ee 

en 
e
m
e
n
t
s
 

e
n
e
 
e
n
 

7 
n
e
a
 

+
 

pesitll 
seafl 

ond 

SCHEMATIC DIAGRAM 

InruT 

ve 



D
F
 

P
Y
-
S
5
3
1
K
 
L
E
D
 

D
I
O
 

P
R
-
5
S
S
H
I
K
 

B
I
!
 

B
&
-
S
5
3
1
K
 

|
 

cs 
8
8
 

G
 

8 

:
 

:
 
o
P
 

m
 

u
 

rl 

| : {K) 
s! 

ae} 
A
U
T
O
 

|
 

o 
o 

K
 )
 

ie 
l
a
l
 

O 
o
,
 

7 
rs 

: 
7
.
0
 

o
O
 

s 
O 

s
o
n
 

|
 

>
 

™
~
 

g 
O 

jan 
5
 g
 

$
 

« 
0 

1
6
-
2
1
6
9
 
|
 

¢
 
s
 

s
 

4 
O 

z
7
6
.
z
e
n
 

9 
= 

| 
S
i
e
t
e
 

I 
z
 

I
c
7
 

|
 

|
 

I
c
i
 

r
r
s
i
v
o
r
r
P
 

[
 

|
 

Q/-7 
258562 

Q8./0 
Z2SA/0L5 

|
 

|
 

a9 
2sc945 

J 

|
 

DI 
-X#-062 

| 
8
 

| 
oe 

”
 

O
y
u
 

|
 

5S 
A
T
K
 

| 
ew 

tte 
: 

‘ 
| 

a
 

A
 

|
 

|
 

P
e
 

_
 EY
 

- 
‘\e 

dr 
0g 

7 
1
0
0
 

W
a
x
 

n 
|
 

:
 

r
s
 

©
 

i
 

1
}
 

5
 

gy 
R
e
 

W
a
 

= 
|
 

—
—
 

(
o
O
 @
]
 
a
 

a
 

S
S
 
a
 
S
S
e
S
 

[
6
0
0
0
0
0
9
0
9
0
]
 

= 
1 

a
 

a
 

> 
z 

io 

m
i
p
 
baler 

t
e
l
e
 
a
y
 

A
P
S
 

f
 

d
o
o
r
 

B
/
~
 7
 
B
G
-
S
5
3
I
K
 

L
U
 r
y
.
 

se 
| 

es 
S
e
y
 
e
a
e
 
e
e
 

ee 
|
 
S
S
a
e
r
w
e
t
a
e
n
a
 

a
e
)
 
see 
G
l
=
 

D
R
T
 

a
e
 

e
e
e
 

me? 
S
S
T
 

a
z
 

|
 

Seen 
e
 

p
y
r
e
 

=
 

E
e
 

s
a
r
 

2
4
,
2
8
"
 

9
°
 

oO 

1s 
oY 

N
 

|
 

& 

a 

OOOOOOOO Gp — —— — — — a
 

3
?
 

-
—
+
H
 

c
r
o
 

0
.
0
0
4
7
 

B
a
w
 

D
I
O
 

; 
cit 

0
.
0
0
e
7
 

Jz 

a
o
 

; 
C
/
l
2
 
0
.
0
0
8
7
 

BIZ 

c/3 

0.0087 
_D/3 

Cla 

0.0087 

D
i
a
 

099900@| 
TL 9 100.4 

3
.
8
 
|
 

as 5 az
o
 

§
 

p
P
2
 

Ltt 
100 

\
)
 

(
4
£
0
)
 



i
c
-
A
T
1
0
0
 

S
C
H
E
M
A
T
I
C
 

D
I
A
G
R
A
M
 

Cle 0.0087 RID 2.2K 

b 8 Ss Kd iv 

RIZ 
2
2
K
 

RIA 1K 

D
E
T
 

K
C
l
 

S
N
7
4
5
/
1
3
2
N
 I
C
2
 

S
N
7
S
0
0
N
 

I
C
3
 
S
N
7
4
S
5
Z
0
N
 I
C
8
 

S
N
7
&
8
S
/
0
N
 

I
C
S
 

N
w
J
r
1
7
6
L
0
5
 

Q/,2 2SC/7ao 

Q3 

25«30 

c/ 40P 
H 

RIT 10K 

45 Wwe 

s 

46 Lw/e 

3H 
c9 20087 

RB 230 

ICI~a 
P
I
N
 

B
i
n
a
 

1
N
6
O
 

L/
 

L
R
-
1
2
7
4
 

00m 42 22 

cS 20P 
RIS 1 C4 330P 4 

R2 10K DI 

R3 10K b2 

a Aan 

3H 
C7 0.0087 

cé 0,0047 3 

3 S 3 = Q g & 
S 

(omAMm) 

8 Jl PI 

Ss 

to 

5 

Eas 

Mir 

, o 
3 

ae 

: 

ia 

Ee 

fal + pea thay tk 

s 

E 

| 

Cf 
pob 

eon 

: 

| 

P
e
o
n
 
—
 
e
e
 

I
C
'
,
2
 

M
J
M
a
s
s
e
D
 Q
1
,
3
.
/
5
 

2
5
0
4
6
8
 

Q
2
4
.
1
4
 

2
5
8
5
6
2
 

QS.7,9, 
14.19.20 

Z
S
 Q6.8.10./2,13, 6-~/8, 21, 

Ro 
#6 < 

le 

O Qe ames) ene mee 00000@} 

: 
+5 1 



R2 3.34 

Ce TS ee 

O f 

as 

C13 0.087 
3H 

8 cg 

si4 
m 

fa J 

s! 

as] 

AuTOo 

(yp 

on 

XS 

3.50 s 

ae 

ir 

I 

g 

ion 

8 

$ 

z 

$8 3 s 8 

S 

4 v 

RI 470 

I
C
l
 
=
 P7
5
1
?
0
I
1
P
 

Q
l
-
7
 

2
5
8
5
6
2
 

Q
8
.
/
0
 
Z
2
S
A
/
0
4
S
 a
q
 

2
S
C
I
A
S
 

a
 

ee
 

[
a
e
s
 

#e
 
b
a
t
s
m
e
n
 

e
e
e
.
 

LO
RE

) 
sa

ge
 

|
 
r
a
t
 

e
e
 

e
e
s
 

S
e
r
e
 

a
 

S
S
E
 

P
L
R
 

e
e
 

a
 

T
S
 

e
e
e
 

t
e
 

2
4
,
2
8
"
 

i=
] 

o 

|
 

3
 

D
Y
 

=
 

P
Y
-
S
S
3
)
K
 

L
E
D
 

o
t
 

t
 

DI
O 

P
R
-
S
S
3
K
 

|
 

Vi
g:

 

|
 

B
l
 

B
&
-
S
5
3
1
K
 

S 169909909) 

iSE
EEE

SEE
 

| | | | [ | | | [ | | cal 

8 

DOOOOOOOO Op — — — —— (eXeXeXeYeX J 
LL 49 (004 

0 

] [-] 

7 

x . S Oo s RIB Bz 83 S © 

a 
az

o 
S
i
e
 

C 



ic-AT100 
—* 
‘ 

[rrr rn rn rn rn rn rn nn nn nn nr nen nnn ee SCHEMATIC DIAGRAM 
‘ 

hm a a a ape ww nw ene — 0 oo oo re ooo ne = oo oe = 
‘ 

ee tniatd ate [om rn nn rn ne rn ne ee eo 5 en on oe a 2 oe 5 5 oo 5 eo oe ne ee + eo eee es 
, ‘ ‘ 

abe LD rE 

a 
| 

| 
[yaaa 

p
-
-
-
-
-
-
-
-
-
-
-
 

| 
[HR 

| 
: 

3 
) 

{8 
| 

4 
@ 

5 

|
 

8 
f
5
1
/
0
 

90 
O 

<
 

| 
| 

e
e
 

Mi 
z 

} 
fe 

| 
| 

| 
a 

| 
: 

) 
{8 

| 
2 

|
 

|
 

b
—
-
®
 
42 

00'0 
@/9 

3
 

% 
|
 

|
 

@son 
ea 

f
t
 

i
S
 

|
 

L
0
0
0
 
6
 

|
 

3 
5
 

a 
g
q
 

o 
0 

3
)
 

0 

|
 

r 
B
h
s
 

|
 

iH 
> 

|
 

©
 

oD 
a
y
s
 

|
 

8 
i
 

i
 

3
 

Ss 
3 

2 
\
 

a
a
 

J 
N
u
@
 

|
 

i
N
 

3
 

x
 

N
i
 

|
 

a" 
te 

or 
21> 

s
a
g
 

|
 

if 
6
 

k
r
e
 

e
F
 
O
D
 

oA) 
0
0
0
;
 

9
>
 

wi 
ls 

5 
egg 

2
 

=
 

4
7
0
 
u
D
 

e
e
 

i
i
a
 

a
y
 

x 8 2 Pe] 

C
R
S
 

b
e
 

e
e
 

0
0
;
 

"oor op? 
7
 

7
0
0
0
 

L
0
0
°
0
 

w
o
l
d
 

S
o
D
 

40
1 

p
o
e
 

£
°
0
0
0
 

2
5
>
 

ANTI 

ANT2 

ANTS 

c2 0.067 

4
4
 

4
0
0
0
 

5
5
 

o
z
a
 w
2
e
 

e
r
y
 

N
O
!
 

b
o
w
 

2) 
©) 
2) 
2) 

a 
a 

ey ee mee se bos 

, 
, //R2 10KB 

’ 

/ @ ee ee a 

C3 0.087 

39 0.0087 

s 

A[ICOM] 1cOM INCORPORATED 

A
Z
 

2
 

9
0
M
 

|
 

wzoas §= MAIN 
4SS53 

TLR 102 

ISBSZ2 

+ 2z000 49> 

4
7
0
0
0
 

9
9
>
 

q
 

4
0
0
0
°
0
 

6
/
>
 

Q +
8
 

Lv
00
0 

@/
> 

§
 

G
e
 

95
7 

92
H 

5%
 

4
 

1 
: 

© 2 Saag 

---------------4-----------+-----------------—--, --------7 

weveeeeneeee 
Sy 8h 

ck 
TeSTERTERTEST 

ERT 
ean 

: 
6 

t 
g
 

b
y
 

> 
b
t
 

$ 
rey 

es 
§ 

Bay 
els 

e
e
s
 

Le 
thei tes 

B
8
8
 

L
e
 

oil 
bc ae ecm 

ome 
|ecen 

ee 

a
 

7 
o
N
 

g
a
g
 

0
0
r
 

6&7 
~~ 

—
 

6
 
a
m
e
 
c
u
e
 

e
e
e
 

e
e
e
 
e
e
 
e
e
 

e
e
 
o
e
 

e
e
 
o
m
e
 
e
e
 
e
e
 

e
e
 
w
e
 

O
 

ait 
Par 

tes 
Ss i

e
 

. 
|
 

&
 
w
o
o
e
z
 27
 
1
9
0
0
0
 42
 

x 
|
 
|
 
-
 

|
 

: 
5 

F
e
 

4
9
0
0
0
 
2
2
2
g
 

b 
l
 
|
 

9
 

or 
9D 

q
 

|
 
% 

in 
|
 
|
 

o
 

° 

J
 
2 

3 
1
 
|
 

z 
r 

|
 

E
e
e
 

|
 
|
 

8
 Z 

e
s
 A
 p
e
n
a
 
p
l
e
 

p
l
e
t
e
 

}
 

: 
B
E
I
T
 |) @

i
@
'
1
©
 

©
 ©
 

'O'@ 
| 

sea 
lhe 

elise 
S
a
a
S
 

iscalsd) 

| 
Pott 

Lee gy at it ay ay iy 
MU] 

| 
: 

1 | 
é 

Pisa lea Pien’ 

| 
Gree 

iin 
|
 eleed ietarsd ged] ol et 

| 
P
M
 

mE 
eile 

| 
|
 

‘ 
F
y
 

8
 

|
 

J 

| 
: 

A
 

os 
pen 

: 
| 33 

s
u
i
n
g
 

7
 

PP 
P
O
P
S
 
G
a
d
o
 

> 
o 
d
a
g
 

|
 

v
e
e
 
F
 

|
 
|
 

400/ 
o
w
 

4
2
0
0
 
S
D
 

=
 

+ 
|
 

t
s
 

|
 

g
a
i
t
s
 

i
 

E 
a 

v
y
 

W
E
E
 
OY 

|
 

1
8
 

| 
e
n
 

on 
text 

3 
8
8
 
3
 

: 
i 

5 
| 

waned 33 |
 yy 

L
L
 

ee 
LAO 

Ey 
\§ 

a 
1 | 

|Sts 
ee 

ey} 
wel 

Is 
eel 

|| Es 
|
 

H
+
e
u
e
0
o
0
 >
 

8 
a
o
e
 

a
 

S
h
 

are 
he 

K
k
 

l
s
 

: 
a
a
d
 

2
 
|
 

|
 

e
e
 

|
 
|
 

L
P
0
'
0
 

ED 
W
E
E
 
2
a
 

; 
1
 

; 
-
 

A 
~
 

t
e
d
 

5
 

1 
ae 

eae 
i 

! 
(eae 

el 
e
t
 

sateTP 
|
 

ca 
KS 

|
 
|
 

a
l
 

|
 

|
 

e
r
a
r
e
 

|
 

= 

|
 

Le00'0 
wI>D 

z
e
 

EIN 
|
 
[
S
s
 
e
e
 
a
e
 
h
e
 

P
e
 

n
n
 

F
n
 

i
 

+
 

A
 

e
e
e
 
|
 

48nr 

sm 

77 

Lf 
g-------------- 

S
n
 

: 

| 
ot 

TUNER OM 

TUNER 



(
B
A
N
D
 

e
t
 

|
 

|
 

§
 

3
8
 

Li
 

10
0p

 

| 
23

 
o
t
e
 

si
eg
e 

Ge
 

Ye
) 

a
i
t
 

|
 

| 
|
 

i
 

3
 

| 
W
A
N
 

to
m 

|
 

Pa
y 

5 
z
 

S
,
 

\ 
Ga
be
 

8
 

8 
B
S
 

AS
 

a
s
 

oo
 

a
3
 

8
h
 

4
 

L
A
s
 

Ra 
N 

Ba 

Ri a7o 

6 

: s \ 

ix) = 

R x 

oy O i’. 
C// 0.087 |C/0 Q2087\C9 0.0a7 

3H 

Ici rqsivorP 
Q
/
-
7
 

2
5
8
5
6
2
 Q

6
,
/
0
 
2
S
A
/
0
/
S
 

e
e
 

a
r
 

2
S
C
9
4
S
 

34 

(Se ee 
< 

——
-§
9-
— 

— 
= 

— 
— 

— 
— 

T
I
L
T
)
 

i
 

IBS
EOE

EE 
P
i
e
t
 

m
i
k
e
 

a
l
 

[
 

d
o
r
 

D
I
~
7
 

B
G
-
S
5
S
3
I
K
 

a
r
y
 

° 

PICLED) 

4
6
h
 

3.
5 

|
 

E
P
 

a
T
 

S
a
a
s
 

R
T
E
 

ai
e 

S
p
r
 

a
s
a
 

e
e
e
 

ie
 

|
 

[
T
N
 

od
 

p
e
 

e
e
r
.
 

S
e
a
n
 

ar
io
rt
s 

d|
 

an
 

Gi
se
> 

F
i
 

a
s
 

e
e
e
 

en
 

T
E
 

e.
2m
 

|
 
a
e
 

e
e
e
 

S
e
r
e
)
 

po
pe
ke
 

=) 
a
r
e
 

C
 

MN
 

a
E
 
T
e
 

|
 

3
 

D
P
 

=
 

P
Y
-
S
S
3
/
K
 

a
a
 

v
 

B
I
O
 

P
R
-
S
S
3
1
K
 

L
E
D
 

|
 

BI
! 

B
E
-
S
S
Z
I
K
 

=
 

A
u
T
L
 

mur
o 

| 
L
4
8
2
 

4 
8
 

w
a
l
t
 

4
_
p
1
0
 

O 
P
e
e
t
e
 

[
e
 

E
S
 

a
s
d
 

R
a
e
 

a
 

R
i
 

8
2
0
 

n
e
e
 

ee
e 

i
e
e
e
 



BOARD LAYOUT 

= Pe : * ATSOO ONLY 



I | 

; 

ge 

pees: 

°° 

| 

id 
She 

al 

face 

oaks 

eee 

480 

re 

om 

RP 

1K 

3.51 

| 

T 

J 

s 

FA 

7 

fl 

s 

tort 

| 

RS 

8 

z 

Eee 

7S 

a 

zm 

| 

oe 

ce 

ge 

aks 

Pet 
bi 

: 

ests 

5 

lA 

2 

| 

2a 

iat 

§ 

0 

4 

Ss 

Q 

| 

e 

Ic) 

msr901P 

fas 

nS 

sy 

on 

as 

it 

| 

Ss 

| 

Q/-7 

258562 

LA 

w 

| 

Q6,/0 

2SA/0IS 

re 

RI2 

1K 

5 

| 

| 

a? 

zsc9a5 

as 

ST 

ee 

|} 

| 

Ria 

1K 

tS 

§ 

x 

) 

ae 
87 

| 

a3 

LS 

| 

| 

eats 

pal 

OF 

: 

| 

A 

! 

| 

a 

| 
2 
OF 

| 

| 

Ve 

= 

yF 

> 
Ie 

f Ss 

LAS 

| 

eek 

S} 

TM 

| 

——e- 

— 
— 
— 
— 
— 
— 

S 
— 
— 
— 
— 

(90000000) 

i 

q 

a 

an 

5 

z 

oie 

ee 

een 

ease 

ae 

[pms 

sips 

her 

e 

e 

 ase) 

as 

| 

fica 

(0d 

ips 
SRE 

eS 
TENTS 

a7 
it) 

oe 

ea 

fe 

aa 

Sara 

a 

| 
Eee 

eet 

1 
ONE 

paca 

or 
cuca 

EDS 

DRT 

Bd 

24,287 

8 

O 

Gea 

Fate 

Saeed 

ines 

eg 

BREE 

| 

& 

BI) 

BE-S531K 

O 

or 

[ee ae pee a 8 ee 

muro 

| 

(eT 

AH 

Cap 

rer 

Ce, 

eae 

| 
ogiae 

odie 

ee lg Fil a | 

TUNER 

s 

in 

55 000- — — — — — — 
|_| 

aH 

B 

O Heap 

DF 

O 

I 

SSS 

05 

cio 

oO 
og 

map 

c11 

God 

i 

uz 
2 OO ¢ 

O a
T
 

spinner 

a 
3 

leYey 

ti 

aT 

© 

cep) 

, 
5; 

ay 



5 > PS) 0 > ~< 2) Cc =| 

I-65 

ae 84 s i 
\ 

y CF 
& 

‘es fe---=r-3 

“—_ 

» 4 

she 
>, 

Qa i 

aaa 

i co ‘he 
hy it 

2 M2 clots 

* ATEOO ONLY 

ic-ATSOO 
IC-AT100 DC-DC UNIT 

he ei MAIN UNIT 

——— SENSOR UNIT 

gee. DET UNIT owes en “oe Mea 7 

ICOM INCORPORATED 

Some components subject to change for 

an improvement without notice. s-—— LED UNIT 

-——— BAND SWITCH UNIT 
Printed in Japan 



Oo 

HLL tits 
s $a 



= < en O 3 a x o e) aod ise) SECTION VIII 

é 
* S

9
v
0
s
z
 

v
e
O
L
 

A
N
t
I
V
v
/
3
0
 

L
I
V
M
 

Z * 
ZOOVNE 

oy 
431411934 

ov 

3a 
30 

Gv6dSz 

OLny 

3A1ua.a37 

pe 

pS 

pee 

ee 

=e 

= 

£ 
LOW 

= 
| 

4dO0/NWO 

HINNL 

i) 

siotyvsz 

‘ 

4 | 

eee 

oi 

Ms 

90 

Z* 

SLOLWSZ 

e9S9Sz 

SLOLYSZ 

| 

g9vasz 

At 

y 

1 

HAIL 

LIV 

ZAIN 

“LOW 

anv 

7 

! 

SLOLYSZ 

StolwSz 

NO 

HANNE 

( 

} 

Gbv6DSZ 

Gy60SZ 

S 

i 

30 
NOILISOd 

MS 

Z 
LOIN 

i 

ORSSPWIING 

! | 

dINOD 

34d 

ZOSBSZ 

| 
p-—t--4 

z10W 

89raSz 

1 Pt 

AlNG 

“LOW 

ea H aRSspNrN% dLOBLSW 

! 

1 

et 

H 

avy 

OH 

anv 

! | ' 

Z* 
B6LA 

laa 

GlOLwSz 

Slotwse 

H 

43141L93e 

fh 
ae 

Gb6oSZ 

Gv6DSZ 

j 

JAILVOIN 

hai 

30 

NOILISOd 

AS 

| 
LOW 

el 

: 

TRSSHIN 

Lx 
casesz 

| 

ri 

A- 

fei 

H 

dO 

3ud 

MS 
ANVE 

a i — | OLasaud 

ZIWBLYN 

tat 

Z9SBSz 

938 

Te 

esti 

ca 

1 
Low 

A9rasZ 

q 

3AILISOd 

Ga 
that 

| 

AIG 

LOW 

hee 

Hal 

J 

asssriArN% 

Pepa 

= 

er 

il 

anv 

0 

Z* 
GONL 

i) ena 

130 

3AVM 

' 

‘ 

| 

® 

1 

eae 

oe 

iL 

Tesne 

= 

Vales 

pe 

aa 

So 

es 

aoe 

eo 

aL 

ee 

Se 

ae 

ae 

i 

ra) 

NOzSbZ 

NOLSPZ 

Ny 
ite 

2 
Sie 

ee 

ee 

eS 

o 

NOOSbL 

"NOELSDL 

ie 

2 

130 

3SVHd 

1 

4‘ 

fae 

pase 

Pipplenebeeseeare!| 

4 

Sw ANTENA 

i ' I ! 

Z 
x OBNL 

OvZ19Sz 

DPLLOSZ 

; 

4344508 

434308 

FA 

| 

130 

04 

3DVLIOA 

AN3HHN9 

a = 

| 

8 

Vomit 
NN 

1 | 

7, 

head 

0 

NiO 

J
O
N
3
H
 
354 
AS 

M
S
 
O
N
V
E
 

Sy 



ICOM INCORPORATED 
1-6-19, KAMI KURATSUKURI, HIRANO-KU, 

OSAKA JAPAN : 

A-0363 

Printed in Japar 


