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FOREWORD

The AT-120 HF AUTOMATIC ANTENNA TUNER was developed using both
current commercial communications technology and ICOM’s own advanced,
state-of-the-art computer technology. It was designed primarily to be used
with the IC-M700 series HF SSB TRANSCEIVERS.

ASSISTANCE

Two separate versions of the AT-120 have been designed for use in the

GENERAL and FRANCE: the AT-120 and AT-120E, respectively. The AT-120E is
designed for use with the IC-M700/F HF SSB TRANSCEIVER and it has a

separated emagency tuner.

This service manual covers both versions.
When using the manual the models can be referred to by the following assigned
version numbers:

#01: AT-120 (GENERAL version)
1£02: AT-120E (FRANCE version)

“AT-120" refers to both AT-120 and AT-120E in the text unless a note is used to
specifically describe a feature of the AT-120E (#£02).

If you require assistance or information regarding the operation and capabilities
of these automatic antenna tuners, please contact your nearest authorized
ICOM Dealer or ICOM Service Center.
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SECTION 1 SPECIFICATIONS

Number of Semiconductors

Frequency Range

Power Capability

Input impedance

Tune-up Power

Tune-up Time

Matching Accuracy (VSWR)

Antenna Required

Power Supply Required

Usable Temperature Range
Dimensions

Case Construction

Weight

Control Cable

. Transistors 13

ICs 19 (CPU included)
Diodes 38 (101), 43 (#02)
: 2MHz~24MHz
150W PEP
100W continuous
: 50Q
: 5~15W

: Typically 2 to 3 seconds

Less than 2.0

Marconi-type with suitable RF ground

(More than 23 feet suggested)

13.6V DC (negative ground)

2A maximum (supplied by the 1C-M700)

-30°C~+60°C

: 230mm(W) x 340 mm(D) x 80 mm(H)

: Weatherproof

2.4Kg (#01), 2.6kg (3#02)

: AWG 14 x4 conductors
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SECTION 2 INSIDE VIEWS

TOP VIEW

TUNER UNIT

CONTROL CABLE

TERMINALS

S1 (PRESET SWITCH)

LED UNIT

1C1 (CPU/pPDBOC35C)

IC2 (EPROM/pPD2716)

SIDE VIEW

WATER DRAIN SCREW

GROUND TERMINAL

WATER DRAIN SCREW

AF OUTPUT TERMINAL

LOGIC CIRCUIT

J1 (RF INPUT
TERMINAL/SO-239)

ATTENUATOR CIRCUIT

DETECTOR CIRCUITS
IMPEDANCE DETECTOR
PHASE DETECTOR

SWR DETECTOR

MOUNTING BRACKET

MANUAL UNIT (#02)

COAXIAL CABLE
RETAINER GROMMET

CONTROL CABLE
RETAINER GROMMET
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SECTION 4 INSTALLATION

4-1 UNPACKING

Carefully remove your tuner from the packing carton
and examine it for signs of shipping damage. MNotify
the delivering carrier or dealer immediately, stating full
details, should any damage be apparent. We recom-
mend you keep the shipping carton for storing, moving

or reshipping the tuner if necessary. Accessory hard-
ware, cables, etc. are packed with the tuner. Make
sure you have removed all equipment and parts before
discarding the packing carton.
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(I AIND S i e s R s e 2
(Z) U-Clamp plates .. eeeeeeeeeece e 2
3) Installation Nuts (M8} ......c..coveereeenneererensens 8
4) Spring washers (MB).........ccccnmrmnnnicnnnnnnnns. 8
&) Flat washers (M6) .....cccoceeeemmricrnennnensaveesse. 4
6 Flat washers (M6, large Size) ......ccccevrivunnnns 8
7 Installation screws (self-tapping) ....cccvven.. 4
8 Installation screws (hex head).....ccccccceeeen 4
9 Weatherproof cap .....ccooeeinicininenincens 1
10 Plastic grommets

(attached to cable retainer).....ccccoveeiinneee, 2
11 Four-pin plastic connector........comeieenne. 1
12 Connector PiNS. .. e cssesncsraascaes 4

4-2 PLANNING

Select a location for the AT-120 where it will not be
disturbed. Avoid long cable runs to the antenna and
power source. Also, keep the cables as far from elec-
trical pumps and other electrical apparatus as possible.
In particular, do not run the cables near magnetic

compasses or electronic instruments.

4-3 TUNER INSTALLATION

4-3-1 INSTALLATION RECOMMENDATIONS
(1) Install the AT-120 on the deck or in the cabin near

the antenna element base as shown in the figure.
Try to install the tuner as close to an electrical

ground as possible.

(Example ingtallation)
=

£ ANTENNA

ELEMENT
"'..:..’,’/ ."I 1
2 1
..__.- ".L ﬂ

/f'; —=F
] ~ o~ i T
H_,_frr' ] '\ _i = eafler )
-E\\.T_". fT5 T-TAseeuBWass’ r P T 7
m—————— g e Sitpus o b
" P '“,‘___ _-__.-"
* e B ANTENNA TUNER

Fig. 1

(2) Attach the AT-120 either horizontally or vertically
with one of the water drain screws down ward.
See page 2-1 for location of water drain screws.

(3) Remove the downward-facing drain screw to provide

an escape path for trapped moisture. 4 — 1

(4) Clamp the coaxial cable between the tuner and your
transceiver to the antenna mast to prevent the
weight of the cable from pulling on the AT-120.

(5) The antenna element length should be more than 7
meters (23 feet) to achieve full performance from the
IC-M700/AT-120 system. Certain lengths should be
avoided since they are difficult for the system to
tune. Final SWR, in these cases, may be too high
for efficient operation and tuning may take longer.

Note the formula below:
L: Element length to be avoided

300 1, Integer
Operating frequency (MHz) ~ 2 (1, 2.....)

L (meters) =

(Example)

Operating frequency: 2.182MHz (2182 kHz)
_ 300 1
L=2182 *2 "1

=68.7 meters

4.3-2 INSTALLATION
Three kinds of installation are available for any type of
ship.

¢ |[nstallation by U-clamps

¢ Installation by self-tapping screws

¢ |[nstallation by hex head screws



(1) Test the AT-120 to ensure it is operational before
attempting to mount it permanently.

(2) Attach the AT-120 to its mounting structure using
the supplied hardware. Use the correct hardware
for your installation location. See the figure below.

I P77 7777
=]

YYITITT7
TS 5mm
“~ (3/16 inch)

Installation by
self-tapping screws

Installation by
U-clamps

Installation by
hex head screws

Fig. 2

(3) The U-clamp mounting hardware fits 32 to 64mm
(1-1/4 to 2-1/2 inch) tubing. Antenna mast
diameters outside this range require different hard-
ware. This hardware is not supplied with the
AT-120.

(4) PL-259 coaxial connectors are not supplied with the
AT-120. Obtain the correct connectors for the type
of cable you are using in your installation.

The following procedure illustrates the proper
method for attaching the connectors.

NOTE: Refer to SECTION 4-3-3 before attaching
the connectors.

Il SOLDERING PL-259

32mm
{1-1/4 inch)

E—

13mm (1/2 inch)

Couping ring

1. Slide the coupling ring
over the coaxial cable.

13mm 1.5mm

{1116 inch) . .
(1’2m|/13mm @rzinchy 2. Strip the cable as in the

figure, and tin about ore-
half inch of the shield
conductor.

3. Remove the outer
plastic casing and strip
Solder
Solder the center conductor
D:W}fgng insulation as in the
figure. Tin the center
conductor.

4. Slide the connector
body onto the cable end
and solder.

5. Screw the coupling ring
onto the connector
body.

4-3-3 COAXIAL CABLE CONNECTION

(1) Prepare the coaxial cable and the two PL-259 con-
nectors you intend to use.
Recommended coaxial cable: RG-8/U

(2) Insert one end of the coaxial cable through the hole
with the plastic grommet located on one end of the
AT-120 cover. Install the two connectors on the
ends of the cable.

(3) Tighten the screw on the outside of the grommet to

prevent water from entering the unit. This also
acts as a strain relief for the cable.

PL-259 CONNECTOR

AT-120 COVER
COAXIAL CABLE (RG-8/U)

Fig. 4

4-3-4 CONTROL CABLE CONNECTION

(1) Prepare the control cable and the four-pin connector
that joins the AT-120 to the 1C-M700.
The connector and pins are supplied with the
IC-M700.

(2) Strip both ends of the cable as shown in the fugure.

/_\
}— 5tmm —]I— "ﬁl 32mm
2 inches) (1/4 inch)

Control cable: AWG 14 x 4 conductors
Fig. 5

(3) Solder or crimp the pins onto each wire. Insert the
pins into the plastic connector. Feed the other end
of the cable through the hole on the end of the main
body of the AT-120 with the plastic grommet as

shown.

(4) Make sure the wires do not touch any adjacent parts
or metal objects.

Il TERMINAL DESCRIPTIONS

«J8 (#01) |E
Ground

*J8 (#02) | ANTENNA CURRENT OUTPUT [ANTC]
Outputs the detected voltage of the RF
output power for application to the
antenna current meter.




*J9 POWER SOURCE INPUT [13.6V]
Inputs 13.6V with a 2A power source.

*J10 START INPUT [START]

Inputs the tuning start signal. Normal-
ly this terminal should be approximate-
ly 6V. The AT-120 should be 0V for
more than 200msec. when starting.

*J11 KEY OUTPUT [KEY]

This terminal is an open collector.
When the tuning start signal is receiv-
ed, the terminal is at a “LOW” level and
the transceiver transmits 10W of check-
ing power until the antenna tuner finds
the lowest SWR condition.

Il CONNECTIONS

\\\\\\\\\\\\\\\\\\\\\\\

© REARPANEL ¢ .©
®
® o @k
® ol|® cen. H
©>rerll[flrr IIIIIIII [lf[e@
JBIE(#01) B =
ANTC (#02) o700 E (0N
J9/13.6V (IC-M700/F) ‘:g‘g \(1#02)
J10/START START
JIVKEY KEY
AT-120
(AT-1206)

{{

CONTROL CABLE
Fig. 6

4-3-5 REPLACING THE COVER

(1) After making all other connections, connect the
PL-259 plug into the SO-239 jack on the TUNER
UNIT.

(2) Confirm that the cover gasket makes good contact
with the body and the cover for a water-tight seal.

(3) Fit the cover onto the base and fasten it with 10
screws as illustrated in the figure.

(4) Tighten the screws on the cable retainers.

(5) The AT-120 is now ready for final installation
aboard your vessel.

4-3-6 GROUND SYSTEM

(1) The AT-120 must be connected to a good electrical
ground. A good ground prevents shocks, in-
terference and numerous other problems. One
example of a good ground is the nearest metal
member on a metal vessel. For best results, use
the heaviest gauge wire or metal strap available.
Make the length of wire as short as possible.

(2) Good ground systems on wood or fiberglass boats
are more difficult to install. For best results, use a
heavy gauge wire or strap connected to the engine
block or another large metal object. This may be
adequate for operation on frequencies in the 2 to
4MHz range.

Install a counterpoise for each band of frequencies
used above 4MHz, as shown in the figure.

ANT ’/‘A

1/4 WAVE RADIALS _ T
AT FREQUENCIEs -EADIN WIRE
OFOPE?AﬂON

AT-120

22

::_\GROUND LUG

GROUND STRAP

Fig. 8
ANT
LEAD-IN WIRE
AT-120
l 1|
FEED-THROUGH
GROUND i
UND NSULATOR
/
|
\
L GROUND PLATE
Fig. 9

NOTE 1: Insulate the ends of each counterpoise
from other metal objects.

NOTE 2: Lay out the wires horizontally and as
straight as possible.




4-3.7 CABLE CONNECTIONS (5) The IC-M700 provides the necessary connector to

(1) Connect the control cable to the ANTENNA TUNER output or input control signals to an automatic
CONNECTOR on the rear panel of the IC-M700 as antenna tuner. Internal switches select the control
shown in the figure. signal levels; therefore, most existing antenna

tuners may be used.

(2) Connect the antenna coaxial cable to the ANTENNA
CONNECTOR.

(3) Route the cables as planned earlier.
(4) The antenna element or wire from the RF output

terminal on the transceiver must be insulated
from other metal objects.

ANTENMA: 25~100FT OVERALL
(INGLUDING LEAD-IN WIRE)

LEAD-IM

WIRE [PART
OF ANTENNA)
AT-120

RG-&1U
= COAKIAL

CABLE

COMTROL CABLE
BOAT EARTH BOAT EARTH

m LN =

COMMECT THE TRAMNSCEIVER AND ANTENNA TUNER
TO A GOOD GROUND, ENGINE BLOCK, ETC.

Fig. 10




5-1 SETTING FOR PRESET TUNING

WAHH!HG Before setting PRESET TUNING, con-
. - nect and ground the AT-120 and IC-M700
to an antenna to pravent EIEﬁtrIcal ac-

clﬁants

(1) Connect the SWR meter between the IC-M700 and
AT-120 as shown in Fig. 1.

ANTENMNA
IC-M700 SWH AT-120 i
(1C-M7O0IF) METER (AT-120E)
Fig. 1

(2) Be sure the S1 PRESET SWITCH on the AT-120 is set
in the [NORMAL] position.
(3) Set the IC-M700 to your most used channel.

(4) Push the TUNE SWITCH of the IC-M700 to tune the
AT-120. Be sure the SWR reading is less than
1:2.0.

(5) Make a note of which LED lights up on the AT-120.
(6) Set 51 on the AT-120 to the [PRESET] position,

(7) Set S2, S3 and S4 at the same location where the
LED lights up.
S2: L1~L5
S3: L6~L10
S4: C1~C8

SECTION 5 PRE-OPERATIONS

5-2 SETTING FOR MANUAL TUNING (#02)

MANUAL TUNING operates when the GROUP SWITCH
on the IC-M700/F is set in the [2182] position.

WARNING: Before setting MANUAL TUNING, con-

: i nect and ground the AT-120E and
IC-M700/F to an antenna to pravnnt
electrical accidents.

(1) Connect the SWR METER between IC-M700/F and
AT-120E as shown in Fig. 1.

(2) Set the GROUP SWITCH on the IC-M700/F to the
[2182] position.

(3) Remove the wire from J9 and tape the ends of the
wire.

i7
{1

frr . "‘\_",. T T u

0]

T

.

_ﬂJ

JO

J11

J2

Cca 5

Fig. 3

|
poooofsz |

00000 s> ‘

o |4 |
““’h 0 E’

00000000

Fig. 2

CAUTION: DO NOT short the wire by letting it touch

~ other parts of the AT-120E. This wire

- is a 13.6V power source fmm the
e 1G-M?uun= |

(4) Unplug J2 and rotate C8 counterclockwise at least 3
full turns.

CAUTION: Damage to the AT-120E could occur
if the GROUP SWITCH on the
IC-M700/F is not set in the [2182]
position. Set the GROUP SWITCH
in the 2182 position.

(8) After the above settings are complete, set S1 to
the [NORMAL] position.

(5) See the SWR meter and ground J11 below 5
seconds to transmit 10W of checking power,

CAUTION: To avoid damage to the 1C-M700/F, do
not transmit more than 5 seconds on
each check transmission.




(6) Adjust as follows to obtain a minimum SWR reading @ Arrange the configuration of J2 into any of the
with a check transmission: combinations below (See Fig. 5).

WAHHIHG To a;mld Iﬁqtr,lr. gcnldgnis, ‘do not
. transmit \ w ﬂg mak}ng ad]ustmants

J2
J2

1 11
CAUTION: Tha Iﬂngatlun :fq; ﬂnnnemmg tha red wire o all|ls o] .
saiag B Irg;stap»@mlmds@nuwn in Fjg.j. Use
of an Impn:_:par location could rasult in

fire risk.
. s D) D El
o 1 =
El D | et
NO GOOD
—— Fig. 5
= © Adjust C8.

(@) Readjust steps 1 and 3 until the SWR reading is
less than 1: 1.5.

(7) After obtaining the minimum SWR reading, recon-
RED WIRE | nect the wire to J9.

Fig. 4

Connect P5 (red wire) to any of pins J7 through

J22,
PRESET SWITCH (S1) OPERATIONS

PRESET . The AT-120 does not operate AUTOMATIC TUN- U "

ING. This setting must be used when setting

PRESET TUNING.

O

NORMAL (#01) : The AT-120 operates AUTOMATIC TUNING and

PRESET TUNING. O J

[ -
(#02) : The AT-120E operates AUTOMATIC TUNING, 1
MANUAL TUNING and PRESET TUNING. zgﬁﬂi o| |o000D
OFF

OFF . The AT-120 operates AUTOMATIC TUNING qoooo

only.




SECTION 6 CIRCUIT DESCRIPTION (

6-1 GENERAL (1) FORWARD POWER DETECTOR
. . (2) SWR DETECTOR
An 8-bit microprocessor controls the AT-120. The (3) PHASE DETECTOR
tur‘1er Tatch;s the antenna syst.em t.o the transcei_ver py (4) IMPEDANCE DETECTOR
:2{19 our kinds of detector circuits. These circuits Detailed descriptions of each circuit follows.
J1 RL1_ RL2 ANT
TRANS- — °\° MATCHING
oeVeR O ATTENUATOR [ —jswh o
DETECTO
oIRGUIT A
PHASE DETECTOR
CIRCUIT
IMPEDANCE
DETECTOR
CIRCUIT TO
RL1, RL2
121 [ SWR
DATA yDATA y DATA J
FORWARD (FWD) LOGIC
POWER DETECTOR
CIRCUIT FWD clRcult ') bﬁ?r
DATA
Fig. 1
6-2 FORWARD (FWD) POWER DETECTOR IC4a (PIN 7 I Hier
cirRcUIT e Low
This circuit ensures the input power from the Voltage ot CP1
transceiver is low enough to be handled by the at-
tenuator within the tuner. Fig. 3

On the TUNER UNIT, L1 and D1 detects the RF input cur-
rent. C1and C2 divide the detected voltage and feed it
to IC14a through CP1.

6-3 SWR DETECTOR CIRCUIT

The reflected power from the antenna system provides

If the input terminal receives an appropriate power a detection voltage.

(about 10W or less), the CP2 voltage is LOW and the

CPU allows the tuning function. The voltage doubler, consisting of D12 and D13,
rectifies this voltage and passes it to comparators

If power that is too high appears at the input terminal 1C16a, IC16b and IC17b through the voltage divider

(much greater than 10W), the CP2 voltage stays HIGH formed by R69, R70 and R71.

and the CPU does not respond.
These SWR data from the comparator chips feed into

IC1, the CPU. The CPU controls the setting of the
coils and capacitors in the matching network.

w 1
1C16 SWR1
L+
i 7
1c16 SWR2
A H+

L] SWR3

J1
RF INPUT

INPUT
(FROM RAL1)

SWR DATA

Fig. 2




6-4 PHASE DETECTOR CIRCUIT

This circuit consists of L2, L3 and IC18. The phase
detector’s purpose is to detect reactance components
and provide a pure resistance.

The output of IC18 is a reference voltage of approx-
imately 4V when the load of L3 is a pure resistance with
no reactance. An inductive load produces an output
voltage from IC18 which is lower than the reference
voltage, whereas, a capacitive load produces an output
voltage higher than the reference voltage. IC17a
amplifies the output voltage and passes it to com-
parator IC15a. The CP14 voltage is LOW level with an
inductive load and HIGH level with a capacitive load.

ATTENUATOR
INPUT RE6~R14 ouTPUT
(FROM RL1) SWR DETECTOR _‘T
c1s L CIRCUIT (TORL2)
Ryt 2 [&]
- ic18 —w V_°"<CP5 )’Jﬁ
D& 1T BUFFER
AMP
8V an, 12
R47 c34
¢35 |7_‘
R48
cP4
IC17 ¥ cPia
a 1615 2 DATA
a

+8V
(REF,)

Fig. 5

6-5 IMPEDANCE DETECTOR CIRCUIT

The tuner uses an attenuator to reduce the transmit
power to a very low level. The low power minimizes
the risk of interference to other stations while matching
an antenna to the transmitter.

The VSWR at the input terminal is usually close to 1:1
even with a large change of impedance at the at-
tenuator output due to the 16dB of isolation between
the input and the matching network.

The circuit uses the constant voltage at D8 and D9 on
the TUNER unit as a reference. If the impedance of
the attenuator output is higher than 50Q, the detected
voltage by D10 and D11 is HIGH. If the impedance
is lower than 500, the voltage is LOW. Both the
reference and detected voltages feed to comparator
1C15b.

The CP15 voltage is HIGH if the output impedance is
lower than 50Q, and LOW if the impedance is higher
than 50Q.

ATTENUATOR oUTPUT
INPUT ~
(FROM AL1 Ro~R1 (fO ALY
) SWR DETECTOR
Fote GIRCUIT BUFFER
AMP
ps  R32 Rss D10 C25  *
I
cir— Y C8 c19 c22 o1tk
’J; s 1 | T_I_ ’J;
| +  TOQ12
co4
p3e C2as= Iz
R60 .

+8Vv

6-6 LOGIC CIRCUIT

IC1, the CPU, controls the antenna matching net-
work. The CPU receives +5V through Q1, Q2 and IC7
when DC power is applied to the tuner. This voltage in-
itializes the CPU. The ALE signal from the CPU then
transfers the program address from the CPU into IC3.
The stored program in the Read Only Memory (ROM) IC2
sets each relay to the initial condition.

The tuning program begins only if the START line is at
LOW level. RL1 and RL2 activate when RF power at
the input antenna connector from the transceiver is pre-
sent at an appropriate level (See Section 6-2).

The data from the previously described detectors (input
RF power, reflected RF power, phase difference, im-
pedance difference) feed into the CPU through buffer
1IC8. The coil data then passes to IC4, the capacitor
data to IC5 and the control data to 1C6 according to the
tuning program.

The CPU halts when all of the above procedures are
complete. The CPU oscillator also stops to avoid caus-
ing interference to the receiver.

6-7 LED CIRCUIT (LED UNIT)

The LEDs display the status of the relays. A LED
lights whenever its associated relay turns ON. The
activated relay connects a coil or capacitor into the
tuning circuit.

The LED unit may be removed from the AT-120 to save
power, if desired, since the display is for monitoring pur-
poses only.

6-8 ANTENNA CURRENT DETECTOR
CIRCUIT (MANUAL UNIT: #02)

On the MANUAL UNIT, L319 detects the antenna
current. D305 rectifies the detected voltage and
feed it to J301 through low-pass filter comprising R305,
C305 and C306.

ANTENNA

FROM ! A

TO J301
(ANTC)
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SECTION 7 MAINTENANCE AND ADJUSTMENT

7-1 PREPARATION BEFORE SERVICING

1.

DO NOT short circuit components while making

adjustments.

2. Use an insulated tuning tool for all adjustments.
3. DO NOT force any of the variable components.
Tune them slowly and smoothly.
4. Follow the instructions exactly. If an indicated
result is not obtained, repeat the instruction until
the correct result is obtained.
5. Check the condition of connectors, solder joints
and screws when adjustments are complete. Con-
firm that components do not touch each other. ‘ F
ig. 1
6. Confirm defective operation of the antenna tuner 9. Connect test equipments as shown in Fig. 2.
first when checking an out-of-service unit.
10. Re-check for the suspected malfunction with the
7. Use the correct tools and test equipment. POWER SWITCH ON.
8. To remove the cover of the antenna tuner, remove 11. Check the defective circuit. Measure the DC
10 screws as shown in Fig. 1. voltages of the collector, base and emitter of each
transistor.
ANTENNA CONNECTOR A
0
:F INPUT ﬂ} ° TRANSCEIVER °|&) O A
TERMINAL REAR PANEL
@ @ [Jeooo])
AT-120 He o olls gy TO DC POWER{‘""'O@
(AT-1 20E) Nidduduvsdduasinunanang R
= cM700 CONNECTO -—1+00
(IC-M700/F) |“ R I‘-; g
' DG POWER P Voltage Regulate
CONNECTOR Y \ Power Supply
- L (Set the output
COAXIAL voltage to 13.8V.)
CONTROL CABLE
v
JB/E (#01)
ANTC (#02) O]

J9/13.6V I O
S

J10/START

J11/KEY

Fig

.2

E (301)

ANTC ($02)
13.6V




7-2 ANTENNA TUNER ADJUSTMENT

INSTRUMENTS REQUIRED

CONNECTIONS

1y TRANSCEIVER — 11 -REFER TO PAGE 7-1.
" 10760 For AT-120 et
* IC-M700/F (For AT-120E) } e ED :
| TO CP14, CP15
(2) OSCILLOSCOPE L SUPPLY - COAXIAL CABLE _: l
 FREQUENCY RANGE : DC~20MHz | [~ -~
* MEASURING RANGE : 0.01~10V | TRANSCEIVER | VOLTMETER
] IC-M700 || AT-120
(3) DC VOLTMETER I , || (AT-1208) |, I
« MEASURING RANGE : 0.01~10V ! (1C-M700/F) | TOCP2 CRi1. BP1Z
R gy - CP13
MEASUREMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE UNIT | ADJUST
UNIT LOCATION
PHASE 1 | »S1: PRESET TUNER | Connect an BV (Turn R56 just TUNER R56
DETECTOR » 54-8: OFF oscilloscope to before drops.)
CIRCUIT Gpnnect J13 to J15 with a jumper CP14.
wire.
Cut the terminal of R131.
Connect CP17 to the ground
terminal with a jumper wire.
* TRANSCEIVER
Display freq.: 2MHz
Qutput power: 10W
Transmit mode
IMPEDANCE | 2 | Same as above. Connect an 8V (Turn C16 just C16
DETECTOR oscilloscope to before drops.)
CIRCUIT CP15.
FORWARD 3 | Same as above. Connect a DC Less than 1.5V Verify
DETECTOR voltmeter to CP2,
CIRCUIT
Connect a DC
voltmeter to CP11.
Connect a DC
voltmeter to CP12.
Connect a DC
voltmeter to CP13.

NOTE: » After adjustment, remove the jumper wires from J13, J15, CP17 and the ground terminal.
* After adjustment, reconnect the portion of R131 cut in step 1 and set 51 to [NORMAL] position.

ADJUSTMENT AND MEASUREMENT PARTS LOCATION

S4| QN =+0OFH

PRESET

+
S1INORMAL

'
OFF

C16

Impedance Detector Circuil
Adjustment

cpP2
Forward Detector

m [-m
Circuit Check Point

CP17

R131

J15
J13

Adjustment

R56 Phase Detector Circult

J12

P1
P1
P1
P1
P1

:‘] Forward Detector
34 Circuil Check Poinls
A= Phase Detector

51Gircuit Check Point

Impedance Detector
Circuit Check Point
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SECTION 8 VOLTAGE DIAGRAMS
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SECTION 9 BOARD LAYOUTS

9-1 TUNER UNIT

iICS
ic1 WPDBOC35C [l o sl s [ pelee el
(CPU)
O e
1C2 HP02716 Voo As Ay Vep OE Aw CE O Os Os O O
(EPROM) E{z‘«] 23] [22] [21] [20} [13] [18] [17] [1s] [15] [1a] [13]
DRI I I e T T TET T T o] Tn] 2]
A Ay A AL Ay A A Ay, O 0Oy 0O, GND
M DionaooDooo
1C3,1C4, C74HC373 20 l1elf1sliszilslfvs ] 14f{13 i} 12| 11
IC5, IC6 (OCTAL 3-STATE NON-INVERTING D-TYPE
FLIP-FLOP)
I0|8)B)0|0|0)3)/0/0)D|
OUTPUT Qo DO Dt Qt Q2 D2 D3 Q3 GND
ENABLE
" 10 ] 8
Ic7 TC4013BP [—1 f—l ﬂ N rnrnin
(DUAL “D” FLIP-FLOP WITH SET/RESET Voo =
CAPABILITY) a o e
PR D i

—m——

AReRRep=g=
I!_Q{

1

16 15 H 13 12 11

IC8 uPD4503BC N AN nOonn

(HEX NON-INVERTING 3-STATE BUFFER) Voo i F } i ’

Vss

I R N N B B N B

1 2 3 4 5 & 7 8

IC10,IC11, M54519P ® 15 1 13 12 omn 10 [
1C12,1C13 (7-UNIT TRANSISTOR ARRAY) [é:l r;l ) l;l & ra? [;:l [;]

INT N2 N2 NG INS ING INZ GND
0 [ I I 10 0 O I
1 2 3 4 § 6 7 8
iC14,1C15, M5218L
1C16,1C17 {LOW NOISE DUAL OPERATIONAL AMPLIFIER) ]




ICS

IC18 ND487C1-3R .f11
(DOUBLE-BALANCED MIXER)
Y= —
Y
IC19 F78L082
(3-TERMINAL 8.2V REGULATOR)
ouTPuT
INpUT GNOD
1C20 F7805
(3-TERMINAL 5V REGULATOR)
1 OUTPUT
2 GND
3 INPUT
TRANSISTORS
2SA1345 25C2458 28C3399 25C1815
(&3 Q2,Q3,Q4,Q86,Q7,Q13 Q5,Q8, Q9 Q10,Q11, Q12
E [} C
B %
§ § BASE
ROLLEC c OLLECTOR £ COLLECTOR

LLECTOR

EMITTER EMITTER

EMITTER E




e TUNER UNIT

TO

RF QOUTPUT =—

TERMINAL
(#01)

------

--------

LT DL

ol o |

e T n..f"""""

o

b - NI e —

L
T0 5 FROM TRANSCEIVER

MANUAL UNIT (#02) (1C-MTCD ) J6 eakrksloaatoalcaf|
TO

(OUT 1 UNIT [# 02}

[J23] (1) LED UNITJ202)

45 Imet«mlmkalwb

LED UNIT {J 201}

'E-L!de L3fLz L!]

r o




|RL2

T4

ol Ul e
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GHD

RS
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9-2 MANUAL UNIT (#02)

=
I—_‘ E
£2 2o3
3= QF-
CE 3=
= ==

T

|
|

:

NOTE: Add 300" to the indicated number on the unit for actual part number.
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SECTION 10 PARTS LOCATION AND PARTS LIST

10-1 PARTS LOCATION

BUH SCREW PH SCREW BUH SCREW
M5 x 10 SUS M4 x 14 8US M5 x 10 SUS
WASHER (D) NUT M4 SUS el MOUNTING
RUBBER (42783) w“arsd) BRACKET
GASKET (30417)
(30416) PH SC
REW
M4 x 14 SUS
MOUNTING 7e N
BRACKET \ f' & 7 A4 Vs NUT M4 SUS
30417) W = — o SELF-TAPPING SCREW )
PH SCREW [SELF-TAPPING D - l_] SELF-TAPPING —M&V;}%Q)ER (A)
e ss N\ SCREW | ] SCREW
x BO 3x8 BO 3x8 SCREW
NUT M4 SUS \'ED @( M3x 16 SUS
WING NUT M5 SUS , D L] NUT M3 5US
CABLE LUG B8 l RETAINER
SELF-TAPPING GROMMET
- pp———
CABLE LUG D5 L L L ®FsetrrareinG @ SELF-TAPPING SGREW (NC1)

SPRING WASHER TAPPING AO

SCREW —a 0%5;/‘{3 BO3x8 —~@
BO 3x8
M5 SUS L | l TUNER UNIT g’;;f; ?g)s
1 _ LED -
FLAT WASHER M5 (B-964E) (42249)

UNIT

4
1 > (B-965A) WING NUT
'7) SELF-TAPPING M5 SUS

Sus

STAR WASHER M5
SuUs

SCREW SELF-TAPPING SELF-TAPPING

SCREW SCREW SPRING
BO 3x8
NUT M5 SUS ) !E)][;ﬂ 18O 3x8 BO3x8 WASHER
HEX HEAD BOLT C @ s | @ 7 ) M5 SUS
M5 x 60 SUS 7 <y
QO xO) @ Ok /) FLAT
SEALING WASHER
WASHER(C) M5 SUS
(42783) STAR
SEALING WASHER
WASHER(D) BUH SCREW alél;l 1SOCSR5¥V M5 SUS
(42783) M5 x 10 SUS PH SCREW
WASHER (D} M4 x 14 SUS WASHER (D) ggB'-E LuG
HIGH (42783) NUT M4 SUS {42783)
VOLTAGE CABLE LUG
INSULATOR os
(NO. 3)
HEX HEAD
PH SCREW BOLT
M4 x 14 SUS FA5 % 20 SUS
NUT M4 805 MUT M5 SUS
PH SCREW
M4 x 14 SUS
NUT M4 SUS
s 102
(== ) O 2
- —
2 SELF-TAPPING SELF TAPPING ~® &
CREW
A 80 5x8
O> MANUAL 3 O CO
UNIT
B-12388; SELF »
¢ ) -TAPPING
SELF- P1 41 )/SCREW
&

AL LN 2

e i TAPPING ¥ BO3x8 @
SCREW
BO 3x8 &) «

w@
za:],_JL_ J
iz
I

olEe]
/O

@
>
&
|
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10-2 PARTS LIST

[AB PARTS] [D PARTS]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO. QTY
MP1 Case (A) (10008) Hex Head Bolt M5x860 SUS 1
MP2 Case (B) (10006) Hex Head Boit M5x20 SUS 1
MP3 Mounting Bracket (30417) Wing Nut M5 Sus 2
MP4 Rubber Gasket (30416) Spring Washer M5 SuUs 2
MP5 O ring (G) (42249) Flat Washer M5 Sus 2
MP6 Sealing Washer (A) (42783) ) Star Washer M5 SuUs 2
MP7 Sealing Washer (B) (42783) Cable Lug B-8 BSP 2
MP8 Sealing Washer (D) (42783) Cable Lug D-5 BSP 1
MP9 High Voltage Insulator {(No. 3) Nut M3 2
MP10 Retainer Grommet (NC-1) Nut M4 10
Nut M5 2
Bush Screw M5x10 SUS 4
PH Screw M4 x14 SUS 10
Tapping AO 5x10 SuUs 2
Self-Tapping BO 3x8 Sus 9
(401 Only)
Self-Tapping BO 3x8 SuUS 6
(302 Only)
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[TUNER UNIT]

[TUNER UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
1C1 IC pPD80C35C D46 Diode 18853
ic2 IC uPD2716 (SC-1039) D47 Diode 18853
IC3 IC MC74HC373 D48 Diode 18853
1C4 1C MC74HC374 D49 Diode 18853
IC5 IC MC74HC374 D50 Diode 155853
IC6 iIC MC74HC374 D51 Diode 18853
IC7 IC TC4013BP D52 Zener RD8.2E B3
IC8 IC uPD4503BC D53 Diode IN4002
IC10 iC M54519P D54 Diode IN4002
IC11 IC M54519P D56 Diode 18853
IC12 IC M54519P D57 Diode 1K60
IC13 IC M54519P
iIC14 IC M5218L
IC15 IC M5218L X1 Ceramic Resonator CSA3.58MG18
1IC16 iC M5218L
IC17 IC M5218L
IC18 IC ND487C2-3R L1 Coil LR-22A
IC19 IC F78L082 L2 Coil LR-116
1C20 iIC F7805 L3 Coil LR-116
L4 Coil LR-19
L5 Coil L6 222
Qi Transistor 25A1345 2 gg:: tﬁgg
Q2 Transistor 285C2458 GR .
) L8 Coil LA-203A
Q3 Transistor 25C2458 GR L9 Coil LA-204
Q4 Transistor 28C2458 GR L10 Coil LA-198
Q5 Transistor 28C3399 L11 Coil LA-190
Q6 Transistor 25C2458 GR .
. L12 Coitl LA-191
Q7 Transistor 25C2458 GR L13 Coil LA-192
Q8 Transistor 25C3399 .
. L14 Coil LA-193
Q9 Transistor 25C3399 L16 Coil BTO1RN1-A61
Q10 Transistor 28C1815 L17 Coi
. oil BTO1RN1-A61
Q11 Transistor 25C1815 GR L18 Coil LA-107
Q12 Transistor 28C1815 GR .
Qi3 Transistor 25C2458 Y L19 Coil BTO1RNT-A61
L20 Coil BTO1RN1-AB1
L21 Coil BTO1RN1-A61
L22 Coil 101K LALO3NA
D1 Diode 1K60 L23 Coil 101K LALO3NA
D2 Diode 15953 L24 Coil BTO1RN1-A61
D3 Diode 18953 (01 Oniy)
D4 Diode 18853
D6 Diode 1K60
D7 Diode 1K60 R1 Resistor 22 R50X
D8 Diode 1K60 R3 Resistor 22 R50X
D9 Diode 1K60 R5 Resistor 10k ELR25
D10 Diode 1K60 R6 Resistor RSF2B220-J
D11 Diode 1K60 R7 Resistor RSF2B220-J
D12 Diode 1K60 R8 Resistor RSF2B220-J
D13 Diode 1K60 R9 Resistor RSF2B330-J
D14 Diode 18853 R10 Resistor RSF28330-J
D15 Diode 18853 R11 Resistor RSF2B270-J
D16 Diode 18853 R12 Resistor RSF1B330-J
D34 Diode 18853 R13 Resistor RSF1B8330-J
D35 Diode 18853 R14 Resistor RSF1B270-J
D36 Diode - 18853 R15 Resistor 47 R50X
D37 Diode 18553 R17 Resistor 47 R50X
D38 Diode 18853 . R19 Resistor 47 R50X
D39 Diode 18853 R21 Resistor 47 R50X
D40 Diode 18853 R23 Resistor 10k R25
D41 Diode 18853 R24 Resistor 47 ELR25
D42 Diode 18853 R25 Resistor 39k ELR25
D43 Diode 18853 R26 Resistor 220k ELR25
D44 Diode 18853 R27 Resistor 18k R25
D45 Diode 18853 R28 Resistor 220k ELR25
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REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R29 Resistor 10k R25 R96 Resistor 10k ELR25
R30 Resistor 56k ELR25 R97 Array 2.2kx8 RM-8
R31 Resistor 10 R25 R98 Resistor 470 R25
R32 Resistor 22k ELR25 R99 Resistor 470 ELR25
R33 Resistor 22k ELR25 R100 Resistor 470 ELR25
R34 Resistor 2.2k ELR25 R101 Resistor 470 R25
R35 Resistor 220 ELR25 R102 Resistor 470 ELR25
R36 Resistor 2.2k ELR25 R103 Resistor 470 R25
R37 Resistor 47 R25 R104 Resistor 470 R25
R38 Resistor 10k R25 R105 Resistor 470 R25
R39 Resistor 10k R25 R106 Resistor 68k ELR25
R40 Resistor 10k ELR25 R107 Resistor 4.7k R25
R41 Resistor 10k ELR25 R108 Array 2.2kx8 RM-8
R42 Resistor 1k ELR25 R109 Resistor 470 R25
R43 Resistor 220 ELR25 R110 Resistor 470 ELR25
R44 Resistor 1k ELR25 R111 Resistor 470 ELR25
R45 Resistor 220 ELR25 R112 Resistor 470 R25
R46 Resistor 2.2k ELR25 R113 Resistor 470 R25
R47 Resistor 2.2k R25 R114 Resistor 470 ELR25
R48 Resistor 10k R25 R115 Resistor 470 ELR25
R49 Resistor 470k R25 R116 Resistor 470 R25
R50 Resistor 22k ELR25 R117 Resistor 68k ELR25
R51 Resistor 22k ELR25 R118 Resistor 4.7k ELR25
R52 Resistor 100 R25 R119 Resistor 2.2k ELR25
R53 Resistor 10k ELR25 R120 Resistor 2.2k ELR25
R54 Resistor 33k ELR25 R121 Resistor 100 ELR25
R55 Resistor 10k ELR25 R122 Array 10kx10 RM-10
R56 Trimmer 10k HO651A R123 Resistor 15k ELR25
R57 Resistor 10k ELR25 R124 Resistor 10k ELR25
R58 Resistor 47k ELR25 R125 Resistor 10k ELR25
R59 Resistor 47 R25 R126 Resistor 5.6k ELR25
R60 Resistor 1k R25 R127 Resistor 2.7k ELR25
R61 Resistor 220k R25 R128 Resistor 47k ELR25
R62 Resistor 220k ELR25 R129 Resistor 5.6k ELR25
R63 Resistor 220k R25 R130 Resistor 22 R25
R64 Resistor 220k R25 R131 Resistor 22 R25
R65 Resistor 220k R25 R132 Resistor 22 R25
R66 Resistor 220k ELR25 R133 Resistor 220 ELR25
R67 Resistor 220k ELR25 R134 Resistor 22 ELR25
R68 Resistor 220k R25 R135 Resistor 220 ELR25
R69 Resistor 27k R25 R136 Resistor 22 ELR25
R70 Resistor 18k ELR25 R137 Resistor 220 ELR25
R71 Resistor 18k ELR25 R138 Resistor 22 R25
R72 Resistor 470 ELR25 R139 Resistor 220 ELR25
R73 Resistor 470 ELR25 R140 Resistor 22 ELR25
R75 Resistor SRW2pP22-J R141 Resistor 220 ELR25
R76 Resistor 22k R25 R142 Resistor 22 R25
R77 Resistor 22k R25 R143 Resistor 220 R25
R78 Resistor 22k R25 R144 Resistor 22 R25
R79 Resistor 22k R25 R145 Resistor 220 R25
R80 Resistor 22k R25 R146 Resistor 22 R25
R81 Resistor 22k ELR25 R147 Resistor 220 ELR25
R83 Array 47kx6 RBRM-6 R148 Resistor 22 R25
R85 Resistor 220k ELR25 R149 Resistor 180 R25
R86 Resistor 150k R25 R150 Resistor 22 R25
R87 Resistor 330k ELR25 R151 Resistor 220 ELR25
R8s Resistor 4.7k ELR25 R152 Resistor 22 R25
R89 Resistor 10 R25 R153 Resistor 220 ELR25
R90 Resistor 47 R25 R154 Resistor 22 ELR25
Rg1 Resistor 470k R25 R155 Resistor 220 ELR25
R92 Resistor 220k R25 R156 Resistor 22 R25
R93 Resistor 4.7k ELR25 R157 Resistor 220 ELR25
R94 Resistor 15k R25 R158 Resistor 22 ELR25
R95 Resistor 4.7k ELR25 R159 Resistor 220 ELR25
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REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R160 Resistor 22 R25 C45 ‘Ceramic 0.0047 50V
R161 Resistor 220 ELR25 C46 Ceramic 0.001 50V
R162 Resistor 22 ELR25 ca7 Ceramic 0.001 50V
R163 Resistor 220 ELR25 C48 Ceramic 0.001 50V
R164 Resistor 22 R25 C49 Electrolytic 47 10V
R165 Resistor 220 ELR25 C50 Ceramic 0.0047 50V
R166 Resistor 22 ELR25 C51 Ceramic 0.0047 50V
R167 Resistor 180 ELR25 C52 Ceramic 0.0047 50V
R168 Resistor 39 R50X C53 Ceramic 0.0047 50V
R169 Absorber DSA301 C54 Ceramic 0.0047 50V
R170 Resistor 47k ELR25 C55 Ceramic 0.0047 50V
R173 Resistor 22 ELR25 C56 Electrolytic 33 10V
R174 Resistor 180 R25 c57 Ceramic 47 10V
R175 Resistor 470 ELR25 C58 Ceramic 0.0047 50V
R176 Resistor 470 R25 C59 Ceramic 0.0047 50V
R177 Resistor 220 ELR25 ceo0 Electrolytic 10 16V
R178 Resistor 2.2k ELR25 Cc62 Electrolytic 47 16V
R179 Resistor 120k ELR25 C63 Ceramic 0.0047 50V
R180 Resistor 82k ELR25 C64 Ceramic 0.0047 50V
R181 Resistor 18k ELR25 C65 Electrolytic 22 16V

c66 Barrier Layer 0.047 25V
Ce7 Ceramic 0.0047 50V

C1 Ceramic 0P 500V SL ce8 Electroiytic 470 16V
c2 Ceramic 220P 50v C70 Array B7ZC0716-32N
C3 Ceramic 330P 50V C71 Array B8XC0114-32N
C4 Ceramic 0.0047 50V C72 Ceramic 0.0047 50V
Ccs Electrolytic 33 1o0v C73 Ceramic 0.0047 50V
(o] Ceramic 10P 50V C74 Ceramic 0.0047 50V
Cc7 Ceramic 0.0047 50V C75 Ceramic 0.0047 50V
c8 Electrolytic 10 16V C76 Ceramic 33P 50V
Cg Ceramic 10P 50V c77 Ceramic 33P 50V
C10 Ceramic 0.0047 50V C78 Tantalum 2.2 16V
c12 Ceramic 0.0047 50V C79 Electrolytic 10 16V
C14 Ceramic 0.0047 50V 80 Tantalum 10 16V
Ci5 Ceramic 22pP 500V SL Cc81 Electrolytic 1 50V
C16 Trimmer ECV-1ZW20X32E 82 Ceramic 0.0047 50V
C17 Ceramic 330P 50V C83 Electrolytic 4.7 50V
Cc18 Ceramic 330P 50V C84 Ceramic 0.0047 50V
c19 Ceramic 0.001 50V C85 Ceramic 0.0022 50V
C20 Ceramic 0.0047 50V C86 Array B8XC0114-32N
C21 Electrolytic 10 16V ca7 Ceramic 0.0047 50V
C22 Ceramic 330P B 50V c88 Ceramic 0.0022 50V
c23 Ceramic 0.0047 50V c89 Array B8XC0114-32N
C24 Eilectrolytic 10 16V C90 Ceramic 0.0022 50V
C25 Barrier Layer 0.1 18V Co1 Ceramic 0.0022 50V
C26 Barrier Layer 0.047 25V Cc92 Ceramic 0.0047 50V
c27 Cylinder UP125SL.150J-NA C94 Ceramic 0.0047 50V
c28 Ceramic 47P 50V C96 Ceramic 0.0047 50V
C29 Barrier Layer 0.047 25V cg7 Ceramic 0.0047 50V
C30 Ceramic 330P B 50V co8 Electrolytic 2.2 50V B.P
C31 Ceramic 0.0047 50V C99 Ceramic 0.0047 50V
C32 Electrolytic 10 16V C100 Array B8XC0114-32N
C33 Barrier Layer 0.047 25V C101 Array B8ZC0111-32N
C34 Barrier Layer 0.047 25v C102 Array B8XC0114-32N
C35 Ceramic 0.0047 50V C103 Array B8ZC0111-32N
C36 Ceramic 0.0047 50V C104 Array B72C0716-32N
C37 Electrolytic 10 . 18V C105 Array B7ZC0711-32N
C38 Ceramic 0.0047 50V c108 Ceramic 0.0047 50V
C39 Electrolytic 47 10V C109 Ceramic 0.0047 50V
C40 Ceramic 0.0047 50V Cc110 Ceramic 0.0047 50V
C41 Ceramic 0.0047 50V C111 Barrier Layer 0.047 25V
C42 Ceramic 0.0047 50V G112 Barrier Layer 0.047 25V
C43 Electrolytic 33 v C113 Barrier Layer 0.047 25V
C4a4 Ceramic 0.0047 50V C114 Electrolytic 1 50V B.P
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REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
Ct115 Barrier Layer 0.047 25V RL1 Relay FBR311ND0O12
C116 Electrolytic 1 50V B.P RL2 Relay FBR311NDO12
Cc117 Barrier Layer 0.047 25V RL3 Relay FBR323NDO012
C118 Electrolytic 1 50V B.P RL4 Relay FBR323ND012
c119 Barrier Layer 0.047 25V RL5 Relay FBR323ND012
Cc120 Electrolytic 1 50V B.P RL6 Relay FBR323NDO012
Cc121 Barrier Layer 0.047 25V RL7 Relay FBR323ND012
C122 Electrolytic 1 50V B.P RL8 Relay FBR323ND012
G123 Barrier Layer 0.047 25V RL9 Relay FBR323ND0O12
Ci24 Electrolytic 1 50V B.P RL10 Relay FBR323ND012
C125 Barrier Layer 0.047 25V RL11 Relay AR39251
C126 Electrolytic 1 50V B.P RL12 Relay FBR323NDO012
C127 Barrier Layer 0.047 25V RL13 Relay FBR323ND0O12
C128 Electrolytic 1 50V B.P RL14 Relay FBR323ND012
Cc129 Barrier Layer 0.047 25V RL15 Relay FBR323ND012
C130 Electrolytic 2.2 50V B.P RL16 Relay FBR323ND012
C131 Barrier Layer 0.047 25V RL17 Relay FBR323ND012
C132 Electrolytic 1 50v B.P RL18 Relay FBR323NDO012
C133 Barrier Layer 0.047 25V RL19 Relay FBR323ND012
C134 Electrolytic 1 50V B.P RL20 Relay AR39251
C135 Barrier Layer 0.047 25V RL21 Relay AR39251
C1386 Electrolytic 1 50v B.P
C137 Barrier Layer 0.047 25v
C138 Electrolytic 1 50v B.P CP11 Check Point (J12-3)

C139 Barrier Layer 0.047 25V CP12 Check Point (J12-4)
C140 Electrolytic 1 50V B.P CP13 Check Point (J12-5)
C141 Barrier Layer 0.047 25V CP14 Check Point (J12-6)
C142 Electrolytic 1 50v B.P CP15 Check Point (J12.7)
C143 Barrier Layer 0.047 25v CP17 Check Point IPS-1136
C144 Eiectrolytic 1 50v B.P
C145 Barrier Layer 0.047 25v
C1i46 Electrolytic 1 50V B.P J1 Connector FM-MDR Ml
C147 Barrier Layer 0.047 25v J2 Connector TLB-P10H-B1
C148 Electrolytic 2.2 50V B.P J3 Connector TLB-PO5H-B1
C149 Array B8ZCO0111-32N J4 Connector TLB-PO4H-B1
C150 Array B8ZC0111-32N J5 Connector 3022-12B
C151 Dip Mica DM20C102J51CR Jé Connector 3022-08B
Cc152 Dip Mica DM20C102J51CR J8 Connector S-Q2054
C153 Dip Mica DM20C102J451CR J9 Connector S-Q2054
C154 Ceramic DE1310SL471J 1kV J10 Connector S-Q2054
C155 Ceramic DE1410SL2214 3kV J11 Connector S-Q2054
C156 Ceramic DE1410SL221J 3kV J12 Connector TL25P-07-V1
C157 Ceramic DE1410SL221J 3kV J13 Connector RT-017-1.3B
C158 Ceramic DE10075L101J 3kV J15 Connector RT-01T-1.3B
C159 Ceramic DE1007SL121J 3kV J16 Connector 1GC05-024-360T
C160 Ceramic DE0907SL820J 3kV
C161 Ceramic DE0907SL820J 3kV
Cc182 Ceramic DEQ907SL820J 3kV P1 Connector TL-25H-03-B1
Ci63 Barrier Layer 0.047 25v {02 Only)
C164 Electrolytic 2.2 50V B.P
C165 Ceramic DE0907SL820J 3kV
C186 Ceramic DEOS07SL820J 3kV S Switch MS-621C
Ci67 Ceramic DEQ907SL820J 3kV 82 Switch SGK1052007
c168 Ceramic 0.0047 50V S3 Switch SGK1052007
C169 Ceramic 0.0047 50V S4 Switch SGK1082018
C170 Ceramic 0.0047 50V
C171 Ceramic 330P B 50V
Cc172 Ceramic 330P 50V EP1 P.C. Board B-964E
C173 Ceramic 0.0047 50V
C174 Ceramic 0.0022 50V
C175 Ceramic 0.001 50V MP1 Plate (42917)

MP2 RF Case (B) (30216}

MP3 RF Case (B) (41696)

MP4 Shield Case (41699)
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REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
MP5 Shield Case Cover (41700} W45 Jumper JPW-02H
MP6 79 Shield Case (42269) W46 Jumper 1PS-1041.2
MP7 MIX Shield Case (41883) w47 Jumper JPW-02A
MP8 Heat Sink (42092) w48 Jumper JPW-02A
MP9 Screw (A) 3x6 W49 Jumper JPW-02A
MP10 Screw (A) 3x6 W50 Jumper JPW-02A
MP11 Screw (A) 3x8 W51 Jumper JPW-02A
MP12 Nut M3 Ni w52 Jumper JPW-02A
MP13 RF Case (41697) W53 Jumper JPW-02A
MP14 Shield W54 Jumper JPW-02A
MP16 Screw {A) 3x6 w85 Jumper JPW-02A
MP17 GND Terminal (B-5) W56 Jumper JPW-02A
MP19 GND Terminal (B-5) W57 Jumper JPW-02A

(102 Only) w58 Jumper JPW-02A
MP20 Bolt L=28 (40955} w59 Jumper JPW-02A
(#02 Only) w60 Jumper JPW-02A
MP21 Nut M3 weé1 Jumper JPW-02A
{02 Only) we2 Jumper JPW-02A
W63 Jumper JPW-02A
we4 Jumper JPW-02A
W1 Jumper JPW-02A W65 Jumper JPW-02A
w2 Jumper JPW-02A wee Jumper JPW-02A
w3 Jumper JPW-02A W67 Jumper JPW-02A
W4 Jumper JPW-02A W68 Jumper JPW-02A
w5 Jumper JPW-02A w69 Jumper JPW-02A
Wé Jumper JPW-02A W70 Jumper JPW-02A
W7 Jumper JPW-02A W71 Jumper JPW.02A
w8 Jumper JPW-02A W72 Jumper JPW-02A
w9 Jumper JPW-02A W73 Jumper JPW-02A
W10 Jumper JPW-02A W74 Jumper IPS-1041-4
w11 Jumper JPW-02A W75 Jumper 1PS-1041-4
W12 Jumper JPW-0ZA W76 Jumper iPS-1041-4
w13 Jumper JPW-02A w77 Jumper 1PS-1041-4
W14 Jumper ) JPW-02A W78 Jumper IPS-1041-4
w15 Jumper JPW-02A W79 Jumper 1PS-1041-4
W16 Jumper JPW-02A w80 Jumper IPS-1041-4
W17 Jumper JPW-02A W81 Jumper IPS-1041-4
w18 Jumper JPW-02A w82 Jumper iPS-1041-4
w19 Jumper JPW-02A ws3 Jumper IPS-1041-4
w20 Jumper JPW-02A W84 Jumper IPS-1041-4
w21 Jumper JPW-02A Ww8s Jumper IPS-1041-4
w22 Jumper JPW-02A W86 Jumper IPS-1041-4
w23 Jumper JPW-02A W87 Jumper IPS-1041-4
w24 Jumper JPW-02A was Jumper IPS-1041-4
was Jumper JPW-02A wag Jumper JPW-02A
w26 Jumper JPW-02A wao Jumper JPW-02A
wea7 Jumper JPW-02A wo1 Jumper JPW-02A
w2aa Jumper JPW-02A wea2 Jumper JPW-02A
w29 Jumper JPW-02A Wwe3 Jumper JPW-02A
W30 Jumper JPW-02A wo4 Jumper JPW-02H
W31 Jumper JPW-02A wo5 Jumper JPW-02H
waz2 Jumper JPW-02H Wo6 Jumper JPW-02H
w33 Jumper JPW-02H wa7 Jumper JPW-02H
W34 Jumper JPW-02H was Jumper JPW-02H
w35 Jumper JPW-02H wog Jumper JPW-02A
w36 Jumper JPW.02H W100 Jumper JPW-02A
W37 Jumper JPW-02H W101 Jumper IPS-1041-4
W3s Jumper IPS-1041-4 w102 Jumper IPS-1041-4
W39 Jumper IPS-1041-4 w103 Jumper JPW.02A
w40 Jumper IPS-1041-4 W104 Jumper JPW-02A
w41 Jumper IPS-1041-4 W105 Jumper JPW-02A
w42 Jumper IPS-1041-4 W106 Jumper JPW-02A
W43 Jumper IPS-1041-2 W107 Jumper JPW-02A
w44 Jumper JPW-02H w108 Jumper JPW-02A
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w109 Jumper JPW-02A R201 Resistor 1.2k R25
W110 Jumper JPW-02A R202 Resistor 1.2k R25
w111 Jumper 74/98/050/X98/X98 R203 Resistor 1.2k R25
Wi112 Jumper 74/98/050/X98/X98 R204 Resistor 1.2k R25
W113 Jumper JPW-02A R205 Resistor 1.2k R25
W114 Jumper JPW-02A R206 Resistor 1.2k ELR25
Wi15 Jumper 1PS-1041-4 R207 Resistor 1.2k ELR25
W116 Jumper 23/01/240/C22/C22 R208 Resistor 1.2k ELR25
W117 Jumper 23102/180/C22/C22 R209 Resistor 1.2k ELR25
w118 Jumper 23/03/230/C22iC22 R210 Resistor 1.2k ELR25
W119 Jumper 23/041195/C22/C22 R211 Resistor 1.2k ELR25
W120 Jumper 23/05/240iC22/C22 R212 Resistor 1.2k ELR25
w122 Jumper 23/06/230/C22iC22 R213 Resistor 1.2k ELR25
w123 Jumper 23/07/180/C22/C22 R214 Resistor 1.2k ELR25
w124 Jumper . 23/08/180/C22/C22 R215 Resistor 1.2k ELR25
w125 Jumper 23/09/180/C22/C22 R216 Resistor 1.2k ELR25
w126 Jumper JPW-02A R217 Resistor 1.2k ELR25
w127 Jumper JPW-02A R218 Resistor 1.2k ELR25
w128 Jumper JPW-02A
w129 Jumper JPW-02A
W130 Jumper JPW-02A J201 Connector 5124-12BH
W131 Jumper JPW-02A J202 Connector . 5124-08BH
W132 Jumper JPW-02A
W133 Jumper JPW-02A
w134 Jumper 23/06/140/C21iC21 DS201 LED TLR102A
w135 Jumper 23/05/055/C21/1C21 DS202 LED TLR102A
w136 Jumper 23/02/080/C21/C21 DS203 LED TLR102A
w137 Jumper 23/01/080/C21/C21 DS204 LED TLR102A
w138 Jumper 23/04/100/C21/C21 DS205 LED TLR102A
w139 . Jumper 23/09/090/C21/C21 DS206 LED TLR102A
W140 Jumper 23/02/330/C21/C21 DS207 LED TLR102A
w141 Jumper 23/02/260/C21/C21 DS208 LED TLR102A
w142 Jumper 23/07/150/C21/C21 DS209 LED TLR102A
W143 Jumper 23/05/070/C21/C21 DS210 LED TLR102A
W144 Jumper 23/06/240/C21/C21 DS211 LED TLR102A
W147 Jumper JPW-02A DS212 LED TLR102A
w148 Jumper IPS-1041-4 DS213 LED TLR102A
W149 Jumper IPS-1041-4 DSs214 LED TLR102A
W150 Jumper JPW-02H DS215 LED TLR102A
w153 Jumper 35/00/140/WO6/W06 DS216 LED TLR102A
w154 Jumper 35/02/070/W06/W06 DS217 LED TLR102A
w155 Jumper 74/98/060/X98/X98 DS218 LED TLR102A

(302 Only)
w156 Jumper 74/98/040/X98/X98
w157 Jumper 23/03/150/W02/C01 EP201 P.C. Board B-965A
{(#02 Only)
w158 Jumper 23/00/150/W02/C01
(302 Only)
w159 Jumper 23/04/150/W02/C01
{#02 Only)
W160 Jumper 99/02/125/W05/W05
{#02 Only)
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REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
D301 Diode 1N4002 J304 Connector RT-017T-1.3B
D302 Diode 1N4002 J305 Connector RT-017-1.3B
D303 Diode 1N4002 J307 Connector RT-01N-2.3A
D304 Diode 1N4002 J308 Connector RT-01N-2.3A
D305 Diode 1K60 J309 Connector RT-01N-2.3A

J310 Connector RT-01N-2.3A

J311 Connector RT-01N-2.3A
L.301 Coil LA-205 J312 Connector RT-01N-2.3A
L.302 Coil LA-205 J313 Connector RT-01N-2.3A
1.303 Coil LA-205 J314 Connector RT-01N-2.3A
1L.304 Coil LA-205 J315 Connector RT-01N-2.3A
1305 Coil LA-205 J316 Connector RT-01N-2.3A
L3086 Coil LA-205 J317 Connector RT-01N-2.3A
L307 Coil LA-205 J318 Connector RT-01N-2.3A
L308 Coil LA-205 J319 Connector RT-01N-2.3A
1309 Coil LA-205 J320 Connector RT-01N-2.3A
L310 Coil LA-205 J321 Connector RT-01N-2.3A

L3111 Coil LA-205 J322 Connector RT-01N-2.3A
1312 Coil LA-205 J323 Connector RT-01N-2.3A
L313 Coil LA-205
L314 Coil LA-205
L315 Coil LA-205 P301 Connector IMSA-8201-HT
L316 Coil L.A-205 P302 Connector IMSA-9201-HT
L317 Coil LA-206 P303 Connector IMSA-9201-HT
1319 Coil LLR-174 P304 Connector IMSA-9201-HT
L320 Coil BTO1RN1-A61 P305 Connector S1P-LV
L321 Coil BTOTRN1-A61

EP301 P.C. Board B-12388
R301 Resistor 22 R25
R302 Resistor 22 R25
R303 Resistor 22 R25 W301 Jumper 13/02/045/W05/W05
R304 Resistor 22 R25 W302 Jumper 13/00/045/AW05/W05
R305 Resistor 33k R25 W303 Jumper 13/02/150/W04/Y99
R306 Resistor CRH100XR-02J330 W304 Jumper 76/98/035/X98/X98
W305 Jumper 99/02/120/W06/W06

C301 Ceramic 0.0047 50V
C302 Ceramic 0.0047 50V
€303 Ceramic 0.0047 50V
C304 Ceramic 0.0047 50V
C305 Ceramic 0.0047 50V
C306 Ceramic 390P 50V
C308 Trimmer E-43B
C309 Dip Mica DM20C122J51CR
C310 Dip Mica DM20C561J51CR
C311 Dip Mica DM20C102J51CR
C312 Ceramic DE1007SL820J 3kV
C313 Ceramic DE1007SL8204 3kV
C314 Ceramic DE1007S818204 3kV
C315 Ceramic DE1007SL101J 3kV
C316 Ceramic DE1007SL101J 3kV
C317 Ceramic DE1007SL101J 3kV
RL301 Relay G2R-117P-V-US
RL302 Relay G2R-117P-V-US
RL303 | Relay G2R-117P-V-US Downloaded by(]
RL304 Relay AR39251 RadioAmateurIEU
J301 Connector TL25P-03-V1
J302 Connector IMSA-9201B-2-04-T
J303 Connector RT-01T7-1.3B
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