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DESCRIPTION






Figure 1-1 General View

1 Antenna Tuning Unit
2 Transceiver Unit
3 Control Unit







1.1

General Description

The radiotelephone DEBEG 3120 is designed for marine as

well as for point-to-point applications and meets the
technical requirements of CEPT, FCC, FTZ, MPT and PTT NL.

The standard version offers simplex/semiduplex communi-
cation in the frequency range 1.6 to 28 MHz in the
classes of emission H3E, J3E (USB and LSB) and J2B.

Optional facilities as preselector, radio telex, and
Morse telegraphy permit an adjustment to variocus needs.

The easy to operate radiotelephone consists of two units:

- the transceiver with receiver, exciter, transmitter and
power supply, the remote control unit and -

- the automatic antenna tuning unit.

The control unit contains all receiver and transmitter
operating controls. Separate LED-displays indicate the
RX and TX frequencies, which are selected separately
play shows alternatively the receiver signal strength or
the antenna current, controlled by the push-to-talk but-
ton.

_with the exception of simplex channels. A bargraph .dis-. .

Frequency and channel selection are done by the membrane
keyboard which facilitates the entering at darkness by
back illumination. '

Up to 50 frequency pairs are user programmable or can be
factory-programmed.

The marine version additionally offers 176 ITU duplex
and 68 ITU simplex maritime mobile voice channels being
selected by entering a 3 or 4 digit number (in case of
optional J2B this is valid for 338 ITU telex channels,
too) and a direct access key to the distress frequency
2182 kHz with automatic selection of H3E (optionally

J3E/USB) as well as a built-in two-tone alarm signal
generator.

The receiver can be tuned in selectable steps of 10 Hz
to 5 kHz at the choice of the operator.

The RF output power of the solid state radiotelephone
is 200 W PEP into the antenna and can be reduced
in two steps (-4 dB and -12 dB).

The fast tuning, microprocessor controlled automatic
antenna tuning unit is used to match all antennas
between 12 m and 18 m including 3 m feeder line.

The equipment DEBEG 3120 can be supplied directly
from 12 V or 24V DC and with an additional rectifier
unit from 110/220V AC mains.



'1.2 Technical Data

General:
Frequency Generation:

Frequency Selection:

Frequency indication:

Frequency stability:

Classes of emission:

Environmental condition:

Temperature range:

Humidity:
Power supply:

Power consumption:
Transmitt mode:

TX off, RX only:

Dimensions:
Transceiver Unit:
Antenna Tuning Unit:

Transmitter:
Frequency range:

RF output power:
Power reduction:

Medium:
Low:

AlA (option)

Synthesizer

via keyboard, direct access key
2182 kHz incl. H3E (J3E

optionally). 50 user programm-
able frequency pairs.
176 ITU duplex and 68 ITU

simplex voice channels, 338 ITU
telex channels

separate LED-displays for trans-—
mit and receive frequencies

+/-20 Hz, typical +/-10 Hz

A3E (RX only), H3E (2182 kHz)
J3E (USB/LSB), J2B

0 C to 40 C, performance
specification met

-15 C to +55 C, operational
95% rel. at 40 C

12 V or 24V DC (-10%, +30%)

H3E: 24V DC 15 A
12V DC 35 A
J3E: 24V DC 12 A
12v bC 28 B
AlA: 24V DC 25 A
12V DC 55 A
1.1 A

H 300, W 350, D 300
H 400, W 300, D 185

1.6 to 28 MHz, selectable
in 100 Hz steps

250 W PEP -1.4dB
in two steps (-4dB, -12dB)

80 W PEP approx.
13 W PEP approx.



1.2 Technical Data (Cont.)

Receiver:
Frequency range:

IF-Rejection:
Image rejection:

Intermodulation:

Crossmodulation:

Blocking:
Input sensitivity:
A3E, H3E
J3E, J2B

Bandwith:

A3E, H3E:
J3E (USB):

J3E (LSB):

J2B, AlA:
(up to S.No. 9000 0390)

J2B, AlA:
(from S.No. 9000 0391)

Input protection:
AF output power:

Antenna-Tuning Unit:
Fregquency range:

Antenna tuning:

Matching range:

Input impedance
after tuning:

Options:

- Preselector

- External loudspeaker
- Morse telegraphy

0.1 to 30 MHz, tunable
in selectable steps of
10 Hz to 5 kHz

> 80 dB, 90 dB typical
> 70 dB, 80 dB typical

> 80 dB

> 90 dB

> 90 dB, 100 dB typical

EMF at 20 dB SINAD
< 15 uv

< 2 uv

-6ada ~~~ -60dB
+/-2.7 kHz

+350 H=z -500 H=z
+2700 Hz +3800 Hz
-350 Hz - +500 Hz
-2700 Hz -3800 Hz
+/-250 Hz +/-1300 Hz
+/-170 Hz +/-500 Hz

30 V EMF up to 15 min

> 3 W into 8 Ohms

1.6 to 28 MHz

fully automatic. manual
setting possible

all antennas (wire or whip)

from 12 to 18 m incl. feeder

line

50 Ohms, SWR < 1.5 typical

- Reference frequency oscillator of 0.5 ppm stability
- J3E (USB) for direct access key 2182 KkHz

1
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Figure 1-2 Control Unit .

Control Unit

This unit includes keyboard,
AF section (5P01545B) and the display card (5P01544A).
The unit controls the whole transceiver by the signals
coming from the keyboard and the function selectors.
The control unit is generally used as a remote control
unitwith addition of the junction board (5P0O1555B).

control section (5P01765Aa),

The control section consists of the back illuminated
keyboard, the 8 bit microprocessor to control the switch
positions and the data communication between the trans—
celver unit and the display circuit to drive all indi-
cators except the LED bargraph for receiver signal
strength and TX output power (ant. current for 2182 kHz).

The AF section consists of the BALC circuit, the speaker
amplifier circuit, the bar LED driver, the dimmer control
circuit and the alarm signal generator.

L



1.4

. Transceiver Unit
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Figure 1~3 Transceiver Unit

The transceiver unit consists of RX/Exciter,

frequency pll synthesizer, T/R control, preselector,
RF power amplifier, low pass filter, power supply unit
and junction board. The transceiver unit is controlled
by signals of the control unit.

T/R Control Section

This section consists mainly of an 8 bit MPU which
controls the circuits of the transceiver unit and ATU
according to the data signals of the control unit.

RX/Exciter Section

This board consists of the receiver and the exciter.

They are switched over by the transistor switch and

the diode switch, which are controlled by the signal of
the PTT key. In the receiver, the RF signals are conver-
ted to AF signals. In the exciter the AF signals are
reversely converted to RF signals. This frequency conver-
sion is made by two passive DBM (double balanced mixer)
and one active DBM.



1.4.6

Frequency Synthesizer Section (PLL)

The frequency synthesizer consists mainly of 6 PLL
circuits as Hybrid IC's. These circuits generate all

RF signals needed for transmission and reception.

The signals are send to the RX/Exciter which produces
the RF signals of 455 kHz (for modulation/demodulation),
70 MHz (2nd local) and 70.555 MHz - 100.455 MHz (3rd.
local) for selection of tramsmitting/receiving frequen-
cy) based on 10 MHz of the standard oscillator.

RF (Power Amplifier) Section ﬁ
This section consists of the RF ampllfler, the bias
circuit and the self diagnosis. c1rcu1t The specified
performance of the RF ampllfler is .as follows:

Freguency range: - --1.6. to .28MHz
Impedance (output and 1nput) 50 Ohms

Power gain: 44 dB”(approxlmately)
Output power: 250w

Heat dissipation: . =/  Heat sink cooling

L.P.F. (Low Pass Filter) Section

The filter circuit is deSlgned to eliminate the high
order harmeonics included in the RF signal output to
power amplifier.

Power Supply Section

This unit converts input voltage 12/24V DC (-10%,
+30%) by the DC-DC converter to voltages 48V DC,
24V DC, 19V DC and 6V DC needed in various sections.

Preselector Section (Option)

This section consists of the RF tuners provided at
input stage of the receiver. The receiving frequency
range of 100 kHz to 29999.99 kHz is devided into

7 bands by PB3 to PB5 and further devided in smaller
bands by PBl and PB2. These bands are switched over
according to the control signals to T/R Control
(5POL1738A).

Junction Board

The junction board is provided for connection between
the transceiver unit. control unit and ATU. Connection
is made by means of the terminal board and plug-in
connectors.

oR



1.5 Antenna Tuning Unit

Figure 1-4 Antenna Tuning Unit

The ATU (Antenna Tuning Unit) is composed of LC network
and the shielded ATU control circuit. The transceiver unit
and the ATU are connected by the 12-wires system cable,
the transmitting coaxial cable and the receiving coaxial
cable. Antenna matching is automatically performed with
the TUNE signal of the transceiver unit.
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OPERATION






2.1 DISTRESS OPERATION ON 2182 kHz
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Figure 2-1 Controls for Distress Operation

TRANSMISSION OF TWO—TONE ALARM STGNAL

1. Switch MAIN SOURCE (6) switch- to ON Position
2., Switch POWER switch (1) to TX HIGH Position
3. Press 2182 push button (2) at keyboard

4. Press ALARM and SEND/STOP push button (5) simultaneously

Transmission starts immediately after the automatically
initiated tuning sequence and the two-tone alarm signal

is now transmitted for 45 seconds. The antenna current

is displayed at the bargraph (4), the ALARM LED (3) blinks,
and the alarm torne is audible in the built-in loudspeaker.

To repeat the alarm signal transmission, just press
ALARM and SEND/STOP (5) again simultaneously.

The alarm signal transmission may be interrupted any time
by pressing SEND/STOP.

TRANSMISSION OF DISTRESS MESSACE

When the alarm signal ceases, press PTT (7) at handset
and transmit the distress message by speaking into

the handset microphone with a clear and calm voice.

Release PTT key and wait for reply.

Repeat the distress message at intervals until a reply
is received.



2.2 Information Before Operation

Connect each section and assure that plugs and connectors
are inserted before operation. Usually connectors of the
transceiver unit have been connected. Mainly check before
external connection.

Before Operation

Check the following switch positions before connection of
each section.

The mains switch (at lower right in front of unit) shall
be switched off.

The power switch (rotary sw1tch at control pdnel) shall
be switched off.

TX (transmitting) control cord shall not be connected to
the telegraph key connector.

Connection of each Section
Connect coaxial cable to the TX-OUT connector at the rear
side of the main unit’and to TX connector (J1) of ATU.

Connect ceocaxial cable to the RX connector at the rear
side of main unit and to RX connector (J2) of ATU.

Fix the ground wiring to the earth terminal at the rear
side of the main unit. (Use copper band only).

Use multi-core. screened cable to connect TB3 terminal of
the junction board inside the main unit to terminal TB2
of the ATU,.

Connect the ground wiring from the ATU earth terminal
strip.

Connect antenna (feeder) to the ATU output terminal (TBl).
Upon completion of above checks, connect the power supply.

Connect 12V DC or 24V DC power supply to + (plus)

and ~ (minus) terminals at the rear side of the unit.

At this time pay attention to connect plus (+) and

minus (-) correctly. In addition the remote control and
external speakers may be connected to TBl and TB2 on the
junction board of the main unit.



2.3 Operation of the Unit
Refer figure 2-3 at page 2-19.

Figure 2-2 Main Source Switch
Switch MAIN SOURCE to ON '

When Main Source Switch is switchéd to ON, the relay
power control is activated and the power switch at
control panel is enabled.

2.3.1 Operation at Control Panel

y :
All switches except for the Main Source Sw1tch are
positioned at the control panel.

Tdrn POWEi-bn

D Set the power switch from OFF position
HIGH MmjLéw to receiving position (for transmission,
x ' set it to TX one of HIGH. MED and LOW).
OFF Selfcheck function operates and RX/TX
display flashes. Upon‘completion of
selfcheck, error codes are indicated
" in RX display and then the last fre-
- POWER -quency used previously is displayed.
», The unit is now ready for reception.

Set RX/TX Fregquency by the keyboard.
(Keyboard selection 1s described later)

RX/TX frequency is displayed on the RX/TX display.



2.3.1 Operation at Control Panel (Cont.)

The standard version of DEBEG 3120 offers

four different classes of emission: A3E,

uap USB LB H3E and J3E (USB/LSB). A3E is used for
broadcast reception-only. ITU channels

gf:\HEEga Jz28. are selected with previous setting of

— J3E—

corresponding class of emission, J3E (USB)
for voice communication and J2B for telex.
If a private channel has been selected
EMISSION and is indicated on thé RX/TX frequency
display, the previously stored class of
emission has to be switched to enable the
transmission. , _
The setting to other types of emission will disable the
transmission. If a freguency is displayed only on the RX
display, the transmission is disabled at all classes of
emission, at all. AlA is an optional function and thus
may not be operated usually.

—
U

Control’ for the receiver RF amplifier gain.
At "AUTO" position, the inside circuit ad-
justs the RF gain automatically. Except at
"AUTO" position, the gain can be changed
continuously from minimum to maximum.

vl

- Control for the AF level during reception.
Set it to appropriate position for listening.

VOLUME

|

~ Control for brightness of all LED's
(excluding FAULT LED) of control panel.

DIMMER

of the receilver.

_J{E%§9 Switching ON and tuning the preselector
ol W1DE position: Preselector OFF

WIDE
PRESELECT



D

2.3.1 Operation at Control Panel (Cont.)-

!ﬁ%ﬁ’

2182

alc

SEND
SEND
STOP

&ﬂ&ﬂ&ﬂ [%ES?J
SEND
STOP

Pressing this key will start the automatic
tuning process in the ATU and the TUNE LED
lights up. Tuning is performed after extinc-
tion of TUNE LED and illumination of the green
READY LED. The unit is now ready for transmis-
sion. If tuning cannot be made, "TUNE" extin-
guishes and FAULT LED lights up. (Handset PTT
button may be substituted for TUNE switch.)

When operating this switch, RX/TX frequency

is set automaticglly to 2182 kHz and the type
of emission is set to H3E. When 2182 is dis-
played on the RX/TX display. the unit enters
automatically into the tuning state.

When TEST is pressed alone, a selftest of
the RX circuitry is started. Nothing will be
indicated 6n the RX frequency display during
test procedure.

When TX and TEST are pressed simultaneously
the transceiver is set for a self test.

The self test includes all transmitter,
receiver and power sections of the unit.
After completition of the test, either the
previous selected RX frequency appears,

Or an error message consisting an "EY

and a two digit number, if a failure occurs.

When pressing ALARM and SEND/STOP simultane-
ously, the two tone alarm signal is trans-
mitted for about 45 seconds. The alarm sig-
nal will be transmitted after completion of
tuning procedure. While the alarm tone
sounds, keys ecxept SEND/STOP shall not be
used. To stop transmission press SEND/STOP.

When pressing ALARM and TEST simultaneously,
the two tone alarm signal is sent to the
built-in speaker, handset and external speaker
line regardless of the selected frequency.

The test time 1is about 45 seconds. To stop

the alarm signal test press SEND/STOP.



2.3.1 Operation at Control Panel (Cont.)

STO

N =

This control switches the built-in speaker

ON

and OFF. o

These switches are used for counting up/down
the channel number and RX frequency changes
in defined steps.

To

To

To

To

To

store RX/TX frequency into the memory.

@

recall RX/TX frequency from Memory .

enter RX frequency.

enter TX frequency.

2
enter a channel number. *



2.3.2 Keyboard Entry

Frequency setting, changing and channel calling are

described in the table below. .

1.

10.

11.

12.

Selection of receiving frequency
(regardless of channel)

Up/Down of receiving frequency
Up/Down of receiving frequency
in specified step

Selection of channel :
Selection of another channel

Up/Down of channels

Fine adjustment of receiving frequency
AlA - BFO

. 'Emérgency 2182 kHz and alarm test

Private channel to be entered
Example No. 1 :

Private channel to be entered
Example No. 2

Selection of private channels

Change of transmit frequency



2

3

.2

Reyboard Entry (Cont.)

1. Selection of Receiving Frequency
(regardless of channel)

Example: to receive 14225.32 MHz

Function

Step RX TX Remarks
Key Display Display
1 1 1
2 4 14 ‘| The last receiving
‘| frequency remains

3 2 142 '

4 2 1422

5 5 14222

6 . 14225.00 The position of dot "."
7 3 14225.30 on the display repre-
8 2 14225.32 sents kHz. The newly
9 RX 14225.32

entered frequency is
ready for receiving.

The emission mode switch
should be positioned at
the desired mode,

2. UP/DOWN of Receiving Frequency

Step| Function RX TX Remarks
Key Display Display
— 14225.32
1 iy 14225.33 Single push (0.5s max.)
' increases 50 Hz.

2 @ 14225.43 Press down continuesly
to increase to 100 Hz
in 10 steps/s.

3 @ 14225.42 Single push (0.5s max.)

_ decreases 10 Hz.

4 @ 14225.32 Hold down continuesly
to decrease to 100Hz
in 10 steps/s.

(New freguency is re-
cieved all the time the
indication has changed.)

_,.\
o
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.2.3.2 Keyboard entry (Cont.)

3. Up/Down of receiving frequency
in specified step

Step| Function RX TX Remarks
Key Display Display
14225.32 Single push (0.5s max.)
1 1 1 increases 1.5 kHz.
2 . 1.00
3 5 1.50
£
4 (L) 14226.82
5 ) 14241.82 Press down cont. to
. increase to 10 steps/s.
6 (&) 14240.32 Single push (0.5s max.)
. decreases 1.5 kHz.
7 3 14225.32 Hold down cont. to
decrease to 10 steps/s.
‘ (Step can be set within
- T e A Y10 HZ to 5 KHZE, T T

4. Selection of Channel ex Ch 2201

Step|Function RX X Remarks
. Key Display Display
14225.32
1 CH of No channel number is
displayed if the channel
2 2 c 2 is not specified prev.
3 2 c 22 TX frequency is displ.
4 0 C.220 only when TX power
5 1 c2201 supply is switched on.
6 RCL 22596.00 22000.0
New freqg. is ready for
receiving. If the
setting of the emission
switch at the panel does
not meet the required
Class of Emission,
the TX display blinks.
7 TUNE 22596.00 22000.00|When TUNE or MIC PRESS
is pressed, ATU operates
or and READY lamp lights up
MIC to indicate the unit is
PRESS ready for transmission.




2.3.

2 EKeyboard entry (Cont.)

5. Selection of another channel
Example: CH 2201 - CH 1201
Step| Function RX TX Remarks
Key Display Display
22596.00 |22000.0
1 CH Cc2201 The last channel is
displayed.
2 1 C 1 Ready for receiving
3 2 c 12 "CH 1201.
4 0 cC 120
5 1 Cc 1201
) RCL 13100.80 |12330.0
6. Up/Down of channels
Step|Function RX TX Remarks
Key Display Display
13100.80 12330.0 | Single push (0.5s max.)
1 CH Cci201 increases 1 CH.
2 D) C1202
3 & C 810 Press down continuesly
to increase to 10 ch/s
(in the circle order of
12MHz band to 16MHz band
to 22 MHz band to private
channel band to 4MHz band
to 6MHz band to 8MHz band)
4 @ C 809 single push (0.5s max.)
decrease 1 CH.
5 ofs c2201 Press down continuesly to
’ decrease at 10 ch/s
(in the reverse order
of UP operation).
6 RCL 22596.00 22000.0 | Ready for receiving CH
2201,

2 - 10

0



2.3.2 Keyboard entry (Cont.)

7. Fine adjustment of receivin

g freguency

AlA - BFO
Step |Function RX TX Remarks
Key Display |Display
22596.00 [22000.0 RX/TX freq. of CH 2201.
1 (G 22596.01 {22000.0 single push (0.5 s max)
increases 10 Hz.
2 @ 22596.50 |[22000.0 Press down continuesly
. to increase to 50 Hz at
. S 5 steps/s up to +500 Hz. |
3 & 22596.49 |22000.0 | Single push (0.5 s max.)
decreases 10 Hz.
4 @) 22595.50 |22000.0 | Hold down continuesly to
decrease to 50 Hz at
5 steps/s down to
-500Hz.
. Step width can be speci-
fied (see para. 3).
However the maximum up/
down is +500 Hz.

8. Emergency 2182 kHz and alarm test

Step | Function RX TX Remarks
Key Display |Display
22595.50(22000.0
1 2182 + 2182.0 2182.0 |Automatic selection of
. emission mode H3E. Ready
for transm/reception.
2 | ALARM SEND 2182.00| 2182.0 |Automatic transmission
STOP of the 2-tone alarm sign.
for about 45 seconds.
‘| "ALARM" LED lights up.
Automatic transmission
stops.
3 SEND Automatic transmission
STOP stops.
2-tone alarm signal is
transmitted by phone
channel set previously.
4 | ALARM TEST FREE FREE Alarm sound is heard of
speakers, however, no
transmission made.
5 SEND FREE FREE The alarm sound goes off.
STOP
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2.3.2 Reyboard entry (Cont.)

9. Private channel to be entered
Example No. 1

Step |Function RX TX Remarks
Kev Display | Display
Storage of RX 6124.3 kHz,
TX 6012.1 kHz. and emis.
mode J3E(USB) into channel
07 is shown.
1 |J3E(USB) Set emission mode select.
at J3E(USB).
2 6 6 Entry of RX frequency.
3 1 61 (6124.3 kHz)
4 2 612
5 4 6124
6 . 6124.00
.7 3. 6124.30 : Completion of entry
(RX frequency)
8 RX
9 6 6 Entry of TX frequency.
10 0 60 (6012.1 kHz)
11 L 601
12 2 6012
13 . 6012.00
14 1 6012.10 Completion of entry
: (TX frequency).
15 TX 6124.30 | 6012.1
16 CH c Entry of channel number 07
17 0 c 0
18 7 c 07
19 STO Cc 07 | Completion of storage to
1 chan. 07. After chan. No.
is displayed for one
second, frequencies are
7 displayed and memorized
20 6124.30 | 6012.1 with class of emission
J3E(USB)
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2.3.

Keyboard entry (Cont.)

10. Private channel to be entereq
Example No. 2 -

Step| Function RX TX Remarks
Key Display |Display
Storage of RX/TX 8452.4kHz
and emission mode J3E(LSB)
into channel 36 is shown.
i J3E(LSB) Set emission mode selector
at J3B (LSB).
2 8 8 Entry of RX/TX frequency.
3 4 84 (8452.4 kHz)
4 5 845
5 2 8452
6 . 8452.00
-7 4 8452,40 S S
8 RX 8452.40 Completion of entry
(RX frequency).
9 TX 8452.40 118452.4 | Completion of entry
(TX frequency).
10 CH c Entry of channel No. 36
11 3 c 3
12 6 C 36
13 STO C 36 Completion of storage
' to channel 36
After channel No. is dis-
played for one to two se-
conds. frequencies are
displayed and memorized
o with class of emission
14 8452.40 | 18452.4 | J3E (LSB)
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2.3.2 Keyboard entry (Cont.)

11. Selection of private channels

Step|Function| RX TX - Remarks
Key Display |Display

8452.40 |8452.4

1 CH CH 36 The last channel is

2 0 C 0 displayed.

3 7 c 07

4 RCL 6124.30 |6012.1 New frequency is ready

for receiving. If the
‘setting of EMISSION

does not conform to the
stored class of

emission, the TX display
blinks until mode is set.

12. Change of transmit freguency

Step| Function RX TX Remarks
Key Display {Display

8452.40 8452.4 | Previous selected
TX/RX frequencies

TX frequency to be
changed to 16615.0 kHz
class of emission:
J2E LSB) unchanged

1 1 1 8452 .4 | Entry of new TX freq.

2 6 16 8452.4

3 6 166 8452.4

& 1 1661 8452.4

5 5 16615 8452.4 )
6 . 16615. 8452.4

7 0 16615.0 8452 .4

8 TX 8452.4 {16615.0 | Completion of TX freq.

entry

Note: In case of DEBEG 3120 version with free frequency
selection, TX and RX frequencies as well as classes
of emission can be changed according to the
customer's reguirements.
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2.3.3 . Panel Display Function (LED Display)

I
S/RF

Electric field
strength indicator

RECEIVER

BBE8856

MHz kHz
TRANSMITTER

HoBeEE

MHz- - kHz -

ALARM LED

READY LED-

TUNE LED

FAULT LED

Indicates relative electric field
strength at receiving input in

RX mode and transmitter feeder
current in TX mode.

In case 2182kHz is selected,

SRF indicates antenna current
(When ATU of DEBEG 3120 is used).

Receiver dlsplay has .7 digits to
indicate RX frequency and channel.

Transmitter display has 6 digits
to 1ndlcate TX frequency.

This LED illuminates during .
transmission of 2-tone alarm.

This LED illuminates upon
completion of ATU automatical
adjustment.

This LED illuminates while ATU
is tuning. TUNE LED lights up,

when SWR becomes worse.

This LED illuminates in case ATU
tuning fails and transmission is
impossible.
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2.3.4 ATU Operation

All control switches and indicators for this unit are
incorporated internally.

POWER switch:

Power switch for power supplied from the transceiver
unit to the unit. Normally this switch is kept on.

AUTO-MAN switch:

Normally, this switch is set to AUTO.

At MANUAL position, ATU can be manually operated
by MANUAI. SET SWITCHES.

TUNE switch:
When this switch is pressed TUNE function operates. f”)
.

MANUAL SET switch:

Switch correspondlng to LC network control relay.
Used when setting 2182 kHz manually.

ANTENNA CURRENT and PF-PR switch:

At ANTENNA CURRENT (about 4& max.) position,

Bar LED indicates antenna current.

At Pf-Pr position, Bar LED indicates the forward
or reflected wave of ATU input.

PF-PR switch:

"ANT POWER LED" selector switch.

Indicates forward wave power when set to "PI"

and indicates reflected wave power when set to "Pr".

@
BAR LED:

Indicates forward and reflected wave power
‘detected by ANT ocutput circuit during transmission.

OVERLOAD LED:

Illuminates when power supply output is overloaded.
OVERLOAD LED lights up until it is reset by TUNE.
During this position, the communication is impossible.

SET LED:
Indicates when the LC network control relay operates.



2.3.5

Presetting for Manual Tuning to 2182 kHz

during Installation

Adjustment of ATU at 2182kHz:

At contrel unit: Type 2182 kHz via keyboard
Press TX
Press TUNE

ATU tunes to 2182 kHz

Open the cabinet of ATU.

Set dip- switches S5 - S8 in accordance with

the LED's D18 - D36.

LED lights: DIP-switch ON

Close the cabinet of ATU.

Manual Antenna Tuning to 2182 kHz in case of an
inoperable antenna tuning unit:

Remove the cover of ATU.
Set switch AUTO/MAN to MAN-position.
The tuning has been carried out when all LED'S are

lighting in correspondence with the pre-setted
DIP-switches.
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3.2.1
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Control Unit

The control unit inciudes the control section (5PO17654), AF section (5PQ15458),
Display card .(5P01544A), Hand-set Filter (5P02038) and Key board.

The control unit is removable from the cabinet case and can be used as the remote
control unit with addition of the Junction Board (5P01553R).

Control Section SPO1745A

The control section is composed of the 8-bit MPU (IC-5), the program ROM (IC-7), the
ITy teiephone channel ROM (IC-8), ITU J2B channel ROM (IC-9), the RAH (IC-10) with
back-up battery, and the scan deco 'der/driver circuit (IC11 to IC-15).

The display of transmitting freguency, receiving freguency and 4 lamp LEDs is selected
by I1C-11 and IC -12.

The scanning of the key board matrix and the 7 segment LEDs of the Display card are made

by IC-13 to IC-15.
Lighting of these 7 segment LEDs and of the 4 lamp LEDs located above the Bar LED are

~made by -10=16-and-[C=17. ~—— "~ oo o e e

Scanning Data (by IC-13 to IC -15) of the key board, the control switches of the control
panel and the Link & to Link D are applied to PA and PC ports of MPU ( IC-5).

The control signal of AF section (5P0545B) is applied from the MPY PC port through the
driver IC-1,

Data communication between Controi unit and Main unit is made on serial signals through

the circuits of HPU PC port (PC 0 Output, PC 1 Input ) and Line receiver driver (IC-2).

AF Section S5PO1545E

AF section is composed of the audio signal transmitting circuit, the interface for the
transmitting signal from RTTY, the circuit which transmits the audio signal of the
receiver to the loud speaker, Hand-set receiver, and RTTY, the 2-tone alarm signal
generator, the controi logic circuit, the Bar LED driver and the dimmer circuit.

———y
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Transmitting of Audio Signals

Audio frequency signals from the microphone are applied to IC-4 through the hand-set
filter (5P02038) eliminating radio frequency signals and T-1.

IC-4 having function of ALC ( automatic level control )regulates the output level
within the specified allowance.

The output of 1C-4 is appiied to IC-5 2/2 for ampiification through the analogue
switch IC-9 that is "on" in transmission of audio signals on emission mode

H3E and J3E.

After ampiification, the output is mixed with other transmitting signals at I1C-5 1/2
to make the transmitting audio signals which are transaitted to the main unit.
Transmitting signals from RTTY are applied to the limitter circuit consisting of D-13
and D-15 through the filter consisting of L-4 and L-5 which eliminates radio
frequencies. ‘

The output is applied to the mixing amplifier IC-5 1/2 through the analogue switch
IC-9 (different With the above 1C-9) _that is "on” in t_gag_s’:nigg,';_gp__gf,rler_Y___signals

( tone) on eqission lode JZB
The ampllfted putput is applied to the the main unit,

Receiving of Audic Signals

Audio signals from the receiver (main unit ) is applied to IC-6 1/2 for amplification
through the analogue switch 1C- (different with the above IC-9s) that is "on” only
when receivinﬂ. '

The amplified output is divided and appiied to (1) the terminal of RTTY (2) the volume
control of the front panel and (3) hand-set receiver.

Audio frequency output of the volume control s applied through IC-7 ampiifier to both
of the internal speaker and the external speaker (terminal).

The relay -1 is provided between the internal speaker and IC-7 in order to "off " the
internal speaker when to be disconnecied.

The audio frequency output to the hand-set receiver is applied through IC-8 1/2 to IC
-6 2/2 for amplification.

Phone RV-Q of the IC-6 2/2 circuit is provided for adjusteent of the hand-set receiver
output  level.



2=Tong Alarm Signal Generator

The tone signals of 1300 Hz and 2200 Hz are generated by the 180° phase shift
oscillator consisting of TR-2 and TR-3.

1300 Hz and 2200 Hz are switched by the control signal from the control saction.
The two tone signals are applied to the excitor ( main unit ) through IC-5 1/2 and to

the hand-set receiver , the internal speaker, and the external loud speaker through IC

-6 1/2 and IC-T.

Control chic Circuit

The logic circuit is composed of IC-11 and IC-12. The circuit is designed to select
according to the control signals from the control section, the transmitting audio
signals, the receiving audio signats, thé handset keying signals and the RTTY keying
signals.

Voice signals of emission mode J3E and H3E are transmitted and recewed by the
micropheone, receiver and the press switch of the hand set.

Press signals & tone signals are transmitted and received by RTTY on emission mode of
J28 . |

Bar LED Driver

The . lighting of Bar LED of Display card (5P015¢4A) is controlled by IC-1 accordmg to
the strength of recewng signals and the transwitting signals of the main unit.

OC voltages of these inputs are A/D convered by IC-1 to light up LED bars. The number
of bars to be lighted is proportional to the strength of the signals.



- section (5PO1548B).

Dimmer Circuit

The dimner volume consists of two control sections. On section controls the bright-
ness of thirteen 7-segment LEDs used for transmitting frequency display and for
receiving Trequency display as well as three lamp LEDs (READY. TUNE and ALARM).
These controls are performed by Changing the base voltage of TR-1 in-the control
section (5POT765A). '

The other section controls the brightness of Bar LEDs and back-1ight LEDs for the key
board.

Their controls are performed as follows.

The control section supplys the control voltage to the comparator (IC-2) at which the
control voitage is compared with the output of the triangie wave form oscillator (IC
-3) to produce pulse signals whose duty rate is changed according to the control
vo|tage.

The puise signals of changeabie duty rate control the output curreat of IC-1 and then
the power supply vo!tage of bar LEDs by controliing the base voitage of TR-1 in AF

Cthers

TR-7 in AF section is the power supply to give +5V DC to the control section
(5PQ17854).

Display Card SPO1544A

The card consists of five groups of LEDs as mentioned below.
(1) Llamp LEDS ALARH, TUNE, READY, FAULT e -1 to D-4
(2) Receiving frequency Display (7 digits, 7 segment ) ----D-3 to D-M
(3) Transmitting frequency display (8 digits, 7 segment ) -~ 0-12 to D-17
(4) Key Board back lighTing  rreesmeemeseemsssssmmmssssesemms et 0-19 to D-43
{5) Bar LED AR LR R s p-18
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Handset Filter SPO2038

The filter is provided to eliminate radio frequency signals induced in transmission in
the hand-set and the curl cord.

The filter cnrcu:t is composed of three f1|ters (coils L1 to L3 and condensers C1 to C6)
and connected to the Hand-set connector J-6 directly,

They are inserted in the microphone Line , the receiver Line and the presstalk Line
respectively.

Keyboard

The key board circuit is made up of 4 X 8 matrix. which is directly connected through
connectors to Control Section (5P01765).

Junction Board 5PO1555E {Option)

For remote ¢ontrol operation , the contro! unit is removed from the main cabinet.
Junction Board is used for connection between the removed control unit and the main unit
of the main cabinet.

J1 is the connector to the control urit and TB-1 is the connector to Junction Board

( not same) instalied in the main unit. TB-2 is the terminal for connection with RTTY
and the external loud speaker. :

P VE—



Transceiver Unit (Main Unit)

The main unit consists of RX/ Exciter (5P02077), Frequency Svnthesizer (5P02078),

T/R Control (5P017384) , Pre-Selector (oP02039), RF Power Amplifier (5P02033), Low Pass
Filter (5P02034), Power Supply unit (NJD-1966B) and Junction Board(5PO17644).

The former four components are installed in the front portion of the cabinet case

and the latter four components are installed in the rear portion of the cabinet.

The main unit is controlled by the signats from the control unit;

The control signals from the control unit are applied by the flatcable in the compact
ype system and by the system cable in the remote control type system.

The controi signals are applied to T/R control via Junction Board and to each component.
+8 Y 0C, +19V 0C and +24¥ C produced at P.S Unit (JO - 19658) are aplied to each
component with exception of RF Power Ampiifier.

+19V OC and +48V OC are directly applied to RF Power Amplifier from P.S. unit.



3.

T/R Control S5P0O1738A

The board consisting mainly of a'8 bits HPU controts the circuits of the main unit and
ATU according to the data signals from the control unit.

Entry of Data into the & Plls of the
Freguency Syhnthesizer BEoard

According to the data of transmitting and receiving frequencies from the control unit
HPU IC-16 transmits the data from PB port to the frequency synthesizer board through the
latch circuit (IC-2) that is controlled by PC-4 port signal.

Frequency data (from J4 - 38 ) and Clock data {from J4 - 37 ) are applied to each of 6
PLLs.

But entry of frequency data to them is controlled by Latch signal LAT - 1 to LAT - 6.

Switching of Emission Mode

The output data from the HPU (IC-16) PB port is passed to the Latch circuit (IC- 5)
which is controlied by the signal from the PC-5 port .

The data of emission mode is applied to the frequency synthesizer board, the key timing
circuit and RX/Exciter board through one of the drivers (IC-3 and IC-9 open collectors).

Crystals are switched over by the data to'Freauency synthesizer board.
Different key signals are generated by the key timing circuit according to the emission
mode selected.

The receiver filters and AGC circuit are switched over by the data ‘to RA/Exciter.



Key Timing Circuit

KEY signal from P1-26 is passed to the !ine receiver (IC21-2), added by the signal from
PC-1 port (IC19-38), leve! inverted by TR-10land applied through the key timing circuit
to the RX/Exciter, ATU and PLL etc with appropriate timing delay according to the
emission mode selected.

The delay is varied by the delay circuit and signals on some mode not needing delay are
by passed the delay circuit.
The switch IC-30 is provided to select these signals needing the time delay and other
signals not needing time delay.
Those signals applied to Frequency Synthesizer are

(1) T (J4-23) to swifch the transmitting freauency PLL (2 ea.)

(2) R (J4-24) to switch the receiving frequency PLL (2 ea.)

(3) ATR (J4-25) to actuate BFO when receiving A1A signals

(4) ST (J4-28) to actuate 455 KHZ Local signal

Different key-signals are applied . .. .
(1) KEY (P2-30) to RX/Exciter
(2) PK (P1-54) to RF Power Amplifier
(3) ATU KEY (P1-32) to ATU

Besides the above signals, two AF CUT signals are generated .

The one is éenerated in the key timing circuit in order to eiiminate the spike noises
which are produced in the receiver on the instant of conversion from transmitting to
receiving.

The. other one is generated in Frequency Synthesizer circuit in order to eliminate
unwanted signals which are produced on iock-out of PLL.

These AF CUT signals are superposed and transmitted to P4-10 and then to RX/Exciter.
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Data Output Circuit

The receiving bands switching signal (RXB-1 to RXB-6) of MPU (IC-18) PB port is applied
to RX/Exciter board through IC-3 which is latched by the signal from the PC-port and
through the buffer amplifiers IC-14 and 1C-15 (open col lector).

Transmitting Low Pass Filters switching signal (TB-1 to TB -8) of IC-19 PB port is
applied to the Low Pass Filter through the buffer gmpl ifiers IC-22 and IC-27 {open
coliectors) and through the junction board via P{ connector,

Pre-Selector receiving band switching signal (PB-1 to PB-5) of WPU (IC-16) is latched

at IC-8 and applied to the Pre-Selector via P-3 connector through the buffer amplifier

IC-7 {open collector).

Pre-Setector operation switching signal (to pass Pre-Selector tuning circuit or not ) is

transmitted from HPU (IC-16) PF-7 port to Pre-Selector through IC-14.

IC-19 PC port output signals are _ ) .
PC-0 :  "TUNE" signal is appfied to ATU via P1-36 through IC -22 and Buffer
Amp{ifiers TR-8 and TR-G.

PC-1 . TKEY” signal is transmitted when ATU is in tuning operation and when the alarm

signal is transmitted.
PC-2 : "RESET™ signal (on overioad) is applied to Power Supply unit from P1-7 (RST).
PC-3/PC~4 : “Power Reduction " signal is applied to RX/Exciter from P2-6 and P2-d.
PC-5 : "AGC manual operation signal” is applied to RX/Exciter from P4-S.

O




Data Input

Diagnosis Signal

The diagnosis signals are consist of digital signals and of analogue signals.

Some of digital signals are through IC-1 and IC-4 appiied to MPU (IC-16) PA port and
others to the IC-19 (Input-Qutput port extension) PA port.

Digital Input signals are as follows.

(1) Signals from the freguency synthesizer board
UNL 1 to 6 e indicate the PLL conditions

0SC 1 o 3 e indicate the Crystal Osciilator conditions

(2) Signals from RX/Exciter board

70 M reoeeemremrenn indicate the 70 Hiz local signal conditions
L R indicate the 455 KHz local signal conditions
i C e indicate the channel signal conditions

EX OUT ¢ -~ indicate the Exciter RF output conditions-

(3) Signals froem P-1 connector

DL rrmeemeermeeneen indicate the P.S. {+48 V) current conditions

ATU FAULT - indicate ATU conditions

100 C e indicate the RF power amplifier temperature conditions

PABC  wereemereene indicate the RF power ampiifier power supply (+48 V) voltage
conditions

e indicate the P.S. temperature conditions and the signal (generated
by IC21-1) indicating the SHR conditions of transmitting output
power

Analogue Input Signal are as foilows.
(1) Signais from Freguency Synthesizer board (J4)
PLL 50 oo indicate the power supply {+5 V) voitage conditions
© PLL 18C oo indicate the power supply (+15 V) voltage conditions

(2) Signals from R¥/Exciter (P2)
RX/EXTEC -weeereees indicate the power supply (+15V) voltage conditions

3 -1
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(3) Signals from Connector P 1

A240 e indicate ATU power supply voltage conditions

PIGC  rromevemeeeemeen indicate RF Power Amplifier voltage conditions

PA = PF ooeemoeeress indicate RF Power Ampi{ifier transmitting output power voltage
conditions

L= PR eemmmeee indicate reflection power (Low Pass Filter output) voltage
conditions

e indicate the forward wave power (Low Pass Filter output} voltage
conditions

Besides the above, the signals indicating the power supply (+24 V, +19 V and 5 V)
voltage conditions.

These analogue signals are applied to MPU AN-pOPT,

Other Input Data

B-1 READY (P1-35) signal is applied from ATU to RX/Exciter (P2-24) through the line
receiver [C21-4. '

The overal| gain of the transmitter is automatically controlled by this signal for
the specified transmitting power.

Upon adjustment to the specified output power, READY (RST) signal ts transmitted
from P2-28 to IC-19 PAT port.

B-2 TX-TUNE (P1-33) signal is applied from ATU to IC-19 PA -4 port through IC21-3.
Tuning operation of the ®main unit is remotely controlied by the signal from ATU.

8-3 Emission mode switching (2182 KHz) signal H3E mode is available by connecting JP-1
and JP-2 is common and J3E-USB by opening connection of JP-1 and JP-2.
The switching signal is applied to HPU through IC-1.



Bar LED Display Indicatinq RF siqnal strenqth

The Bar-LED Display is des:gned to mdmate the strength of the recewmg electric field
and the transmitting output Dower The select:on between the recew:ng electmc field

strength and the transmttmg outnut power is made by means of the analogue switch IC-
% that is controlled by the key signal from [C22- 6.

The receiver AGC voltage is used for indication of the receving electric field strength.
The signal from P4-16 (AGC voltage) is converted in polarity by [C20~2 and adjusted by
RV - 1 and RV-2 up to the appropriate leve! for LED display.

The forward wave voltage (L-PF) detected by the Low Pass Filter is used for indication
of the transmitting power strength.

The signal -is converted in pofarity by IC20-1 and the signal wave is smoothed by D-22
and C-126 for LED display.

The signal then is through the buffer amplifier TR-3 to the contro! unit via P1-24.
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Frequency Synthesizer SPD2O7E b

. . . _ ) !
The board generates 455 KHz , 70 Miz and 70.535 MRz to 100.435 WAz local signals of RX/ ['
Exciter from the 10 Hiz (reference frequency ) oscillator. F
The frequency synthesizer consists mainly of § PLLs which are Hybrid ICs.

BDMHé to éD.#MHz Svntheﬁizer

IC-1 and IC-3 are Hybrid ICs (4155P00451) which are oscillated at 80 MHz to 80.4 HHz . ‘
IC-1 generates the last 2 digits of receiving channel frequency and IC-3 generates the L
last digit of transmitting channel frequency. ' 1

The Hybrid consists of prescaler, Up/Down counter, programmable divider, Reference
divider, shift register, Phase comparator and Oscillator.

O
The data of dividing numbers of the programmable divider and the Reference divider, the ’*
frequency data of Up/Down counter (FOTA) which are applied from T/R Control Board are )
latched at the Hybrid IC in synchronization with clock (CLK), { '
Reference frequency of the Hybrid IC is 4 KHz and the dividing number of the .
programzable divider is 20000 to 20099 l
The number is determined according to the oscillation frequency (1
The output frequency of IC-1 is divided to 1740 and then 1/10 by the fixed dividers IC- 6 L]
and IC-11 to make the square wave of 200 KHz to 201 Kiz. [ ‘
The output frequency of IC-3 is divided in the same way by IC-8 and IC-12 to make the L
same sguare wave. 0
The output of IC-11 {or IC-12 ) selected by R signal is converted to sine wave through L
the filters. O[l

21.1&6MHz Synthesizer (Optiom) il

IC-5 is the Hybrid IC (4155P00453) that makes the RF local signal of 455.8 Kz for 0
receiving Al signals. .
The Hybrid IC is oscillated at 90.86 Mz to 91.46 Mz
The Hybrid is almost same to 1C-2 and IC-4. '

The reference frequency is 10 KHz and the dividing number of the programmable divider is
9086 to 9146.
The output of the Hybrid IC ( 90.86 MHz to 91.46 Miz) is divided to 1/20 then 1/10 by IC ;
-10 and IC-13 to make the RF local signal (455.8 KHz ) which is variable £ 1.5 KHz by

50 Hz step.

The output of IC-13 is applied to TR-8 of 455 Local Amplifier consisting of TR-8 and TR- ;
8. ;



S8MHz to i108MHz=z Svnthesizer

IC-2 and IC-4 are.Hybrid ICs (4155P00452) for receiving channel RF signals and
transmitting channel RF signals respectively. .

They are oscillated at 98 MHz to 108 Mz and make the ¥Hz digits frequencies (1 KHz, 10
KHz and 100 KHz) of receiving channels and transmitting channels.

1C-2 and 1C-4 are ainost same to IC-1 and 1C-3,

The reference frequency of these Hybrid ICs is 10 KHz.

The dividing number of the programmable divider is 9800 to 10800 and determined the
osciliation freguency of the oscillator.

The output frequencies of I1C-2 and IC-4 are divided to 1/10 by IC-7 and IC-9 to make the
square waves of 9.8 MHz to 10.8 MHz. |

The output of IC-T (or IC-8) selected by R signal is. converted to sine wave through the
filters,

455MHz Local Amplifier

The amplifier consists of the mixer, 10.455 MHz oscillator, RF Amplifier and A1A trans-
nitting Key Filter circuits.

RF signal from the 10.455 MHz oscillator and 10 MHz signal from the reference frequency
oscillator are mixed at the mixer TR-6 to make 455 KHz.

10. 455 Hiz oscillator consists of one of the crystals (X1 to X 4) and TR-10.

The selection of the crystal is made by the emission mode signal from T/R Control.

The RF signal of 10.455 Hiz is applied to 455 KHz Local Hixer and IC-16 to make 60. 455
MHz. RF Amplifier consists of TR-8 and TR-9.

455 KHz Local signal applied to TR-8 Buffer Amplifier is transmitted to TR-9 Buffer
Amplifier through the filter of Impedance 600 Q to eliminate Kigh frequency elements of
the signal. TR-9 is provided to reduce the output impedance of the signal.

The Key Filter circuit consists of IC-22 and TR-1 to TR-S.

ST signal of square wave is applied to IC-22 25pin through TR-3 which is switched on
and off to make the 15V BC - 0 V OC square signal,

The signal applied to I1C-22 is passed to the two stages of operational amplifiers to~___
elininate high order harmonics modulation frequencies of Key signals from 455 Kz
Locai Signal.

1C-22 is the circuit to smooth the 455 KHz Local Signal wave form and TR-1 to TR-5 are
provided to control 455 KHz output level when transmitted A1A mode.
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Reference Fregusency Oscillator and 70MHr Loczal Amplifisr

The 10 Hiz RF output of the reference frequency oscillator 0SC-1 is amplified by TR-14
and applied through Buffer Ampiifiers of TR-15 and TR-16 t0°455 Local mixer , 70 Mz
multiplier and 40 Miz muitiplier.

The oscillated reference frequency output is multiplied by TR-18 and TR-19 to make 70
Miz local signa! and then applied to RX/Exciter through TR-20 for Impedance conversion

10MHz to 11MHz Amplifier

The Amplifier consists of the 16.7 Miz oscillator and three mixers.

The 16.7 WHz Osciltiator consists of TR-21 and the crystal X-6.

The output of the oscillator is applied to the mixer of I1C-18 and IC-20 through the
Buffer Amplifier TR-22.

The 200 KHz frequency for (transmitting & receiving ) channel RF signal and the output
of 16.7 Hiz are mixed to make 16.9 HHz and 16.5 MHZ.

The unwanted 16,5 MHz is eliminated at the filter FL-1.

The signal of 16.9 MHz is mixed at Mixer IC-19 with the 9.8 to 10.8 HHz for {transmit-
ting & receiving ) channel RF signals to make RF signal of 26.7 iz to 27.7 MiZ.

The produced -signal is again mixed with 16.7 Hiz at 1C-20 to make 10 Wiz to 11 MiZ RF
signal that is applied to the 60.45) Mz circuit. .

60.455MHz _Amplifier

The reference frequency oscillator output of 10 HHz is multiplied at TR-18 to TR-20 to
make 40 MHz which is mixed at IC -16 with 10.455 MHz to make 50.455 Mz RF signal.

The RF signal of 50,455 MHZ is mixed with 10 to 11 Miz RF signal at IC-17 to make 60, 455
to B1.455 Miz RF signal .

The RF signal of 60.455 to 61.455 Mdz is tuned and ampiified through T-16 to T-19 and TR
-28 to be applied to the 70.455 to 100,455 MHz synthesizer.

i
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70.455MHz to 100.455MH=z Svnthesizer

The synthesizer is the final stage PLL consisting of the mixer, the oscillator and
Hybrid 1C9 ( 4155P000454),

The RF signal from the 60.455 MHz amplifier, the channel RF signal from IC-15 and the
RF signal of 70.435 MHz to 100.455 HHz are mixed at IC-14 to make 10 Hiz to 40 MHz

‘'signals.

The reference frequency of 1 MHz is produced at IC-15 by dividing the reference
osciliation freguency of 10 HHz to 1/10.

The RF signal of 10 Miz to 40 Mz also divided to 1/10 to 1/40 to make 1 Mz

These two 1 MHz are compared to control the output freguencies of the oscillators in
order to synthesize the channel RF signals.

There are provided three oscillators ( one inside of IC-15 and two outside of IC-15).
These thres osciflators are switched by the control signal vB-1 to VB-3 from T/R
control,

The synthesized RF signals are applied to RX/Exciter through RF amplifier, Buffer
Amplifier of 1C-15 for amplification and impedance conversion.

Self-hiagnosis

The board has the circuit to monitor the following osciliations ..
(1) 10.455 MHz oscillators 4 frequencies (very slightly different)
(2) Reference Freguency Oscillator 10 MHz '
(3) 16.7 MHz oscillator

(1) The cutput is detected by D-B, amplified by TR-13 and appiied to T/R contro} as
the 0SC 1C signal .

{2) The output is detected by D-9, amplified by TR-17 and applied to T/R control as
the 0SC 2C signal .

(1) The output is detected by D-10,amplified by TR-23 and applied to T/R control as
the 0SC 3C signal .
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3.3.3 RX/Exiter 5P0O2077V

The RX/Exciter board consists of the receiver and the exciter.
They are switched over by the transistor switch and the diode switch which are controi-

.
led by the key signals. l ;
In the receiver, RF signals are converted to AF signals through the RF, 1st IF (70.455 i |
MHz) the 2nd IF (455 KHz ) and AF circuits.

In the Exciter, AF signals are reversely converted to RF signals. {

Frequency conversion is made by the two passive DBH ( double ballanced mixer) and the
one active DBH.

Racgiver

RF signals received at the RX antenna are applied to RF stage. Oi
The RF stage has the two protection circuits. One against the excessively large Input '
( D- 17 to D-20 ) and the other against static electricity charged at the RX antenna. (T E
-18} T :

There are provided the following six Band - Pass Filters which are-switched over by §

Lo
diodes (D-21 to D-32 ) according to the R{-Band data signals and which are designed to
eliminate inter-modulations and cross-moduiations.

e [ 100 Kiz  to 405 fHz  (except 405 iHz) L

o 405 Wiz to 527 WMz (except 527 #HZ) K
1 J— 527 Kiz  to 1.8 Wiz  (except 1.5 Miz) H
Y S 1.6 Mz to 4.0 Hiz  (except 4.0 Miz) |
e 4.0 Hiz to 14 Hiz (except 1 4 HHz) -
T — 14 Wiz to 30 M1z O‘;

RXB1 to BXB4 have the impedance conversion circuits respectively which are designed for N
high capacitive impedance antenna, L
Each impedance conversion circuit has three tap termminals, L, Center and H.

L and Center are connected for regular { 50 Q) impedance and Center and H are connected
for high impedance antenna. (TP-1 to TP-12 )

The output of BPF is applied to the attenuator circuit which is controlled by RF AGC
signal.
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The attenuator is composed of three pin diodes (D33 to D35 ) and itS maximum
attenuation is about 30 dB at its impedance { input and output ) 50 Q.

RF signal is amplified by the wide band RF Amplifier TR-13 and applied to the 1st mixer
H 2 through the diplexer consisting of L and ¢ elements.

The Mixer M2 is a DBH of impedance ( input and output ) 50Q and RF local signals of
70.555 HHz to 100.455 HHz are applied to the %8 pin of the mixer.

At the mixer, RF signais are converted to 70,455 Miz and amplified by the IF Amplifier
consisting of two FETs, TR-14 and TR-15 {N-Channel Junction FET).

The amplified IF signal (70,455 Miz ) is applied to the crystal filter FL-1 through the
attenuator of D33 to D35,

The performance characteristics of the crystal filter FL-1 is as follows .

the input & output impedance - 5 O
the Center Frequency — weesseess 70, 455 Mz

6 dB Band-width - 15 KHz (approximately)
The c}ysta{ filter is provided to eliminate undesirable RF signals and to prevent
inter -moduiation and cross-moduiation which are possibly produced at the subsequent [F
stages.
The TF signal is amplified by TR-18 and TR-18 (FET) and applied to the 2nd mixer M1
which has the input & output impedance of 50Q.
The IF signal is mixed with 70 MHz RF local signal at the mixer H1 (DBH) (pin ¥8) to be
converted to the 2nd [F signal of 455 KHz and to be applied to the next FET Amptifier of
TR-20 and TR-21.
The input impedance 50Q of the FET Ampiifier is converted to the cutput impedance 1.8
k Q through the output transfaormer 1-9. '

The 2nd IF signal is applied to the mechanical fiiter in order to eliminate unwanted
signals.  FL2, FL3 or FL4 of the mechanical filter is switched over according to the
emission mode data.

The input and output impedance of the mechanical filter is 1.8 kO and the sharp
attenuation characteristics is as follows .

T 2.4 ¥4z for 5 dB attenuation band width
o [ W 5.4 KHz for 6 dB attenuation band width
FL 4 eemeremesmmscmeeess 0.5 KHz for 6 dB attenuation band width
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The IF stage consists of TR-22 to TR-24 and TR-28 : two MOS FETs and two transistors.

AGC voltage is applied to the gate 2 of the FETs in order to give the large dynamic
range.

The 2nd IF signal is beat-detected by IC-2 on emission mode of J3E, A1A and J2?B amd

enveiope-detected by D-76 on emission mode of H3E and A3A to be converted to AF {Audio

Frequency).

The detected output is applied to the AF Hybrid IC (IC-9) through the analogue switch IC

-8 or TR-38.

Selection of the analogue switches is performed according to the emission mode selected.

The AF Hybrid IC is an active low-pass filter of 4 order , and provided to eliminate
unwanted high frequency elements from the detected output.
The performance characteristics of the active filter is as follows.

Input impedance e 10 KQ
QUtpUt impedance e 200 Q
Cut off frequency  -wweeees 3 1z

AF signal, the output of the active filter is amplified by the operation ampiifier to

the specified level, balanced at the AF output transformer and applied to T/R Control
Board (5P01738A).

TR=29 to TR-37 and IC-7 in thé AGC circuit is provided to control the receiver gain

O

y



Exciter

In transmission, the AF signal is amplified by the AF Section board (5P017654) to the
specified level and applied to the modulator IC-2 through the anatogue switch IC-1 to be
converted to the transmitting st IF 455 KHz.

The transmitting 1st IF is applied to the filter FL-2 through RV-1 (or RV-2) and TR-1
for establishment of modulation level.

RV-1 is selected for emission mode of J3E and RV-2 for H3E,
The filter is provided to biock the unwanted side band signals and carrier frequency,
fimiting the transmitting frequency bandwidth,

The 1st IF signal of the filter output is applied to the 2nd mixer of input impedance 50
Q through the TR-2 Buffer Amplifier for impedance conversion.

On emission mode of A1A and HIE , the carrier frequency is applied through IC-4 to the
base of TR-2.

The 2nd IF signal converted to 70.455 Miz at the mixer M1 is applied to the gate 1 of
TR-3 through the filter FL-1 which is provided to increase the transmitting S/N.

The voltage of the gate 2 of TR-3'is controlled by IC-11, ,

Then the tréhsmitting RF output of TR-3 is controlled {automatic power control) to
prevent the the overinput of Power Amplifier unit (5P02033).

TR-3 (FET) output is converted to RF signal through the 3rd mixer DBH M2.

RF ampiifier consists of three transistors of TR-4 to TR-6 and there is provided between
TR-4 and TR-5 the power reduction attenwation circuit of power medium and power |ow
steps. .

The RF signal is amplified to the specified leve! by TR-5 and TR-6 and applied to the
Power Amplifier unit,
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_convertor ).

RFE (Power Amplifier) SPD20I3 ' 4

The unit consists of the RF Amplifier, the bias circuit and the self - diagnosis circuit. |
The specified performance of the RF Amplifier is as follows.

Frequency range - 1.6 to 28 Wiz .
Impedance (output & input) -~ 50 Q |
Power gain e - 44 dB (approximately) P
OUTPUT power 250 W N
Heat dissipation  --eormeerees Heat - sink cooling

The RF signal from J-1 is ampiified by TR-2 to the rated level . .

TR-2 is a A-class single ampiifier and its bias is supplied from TR-1 which is controlled

by the key signal. Oi
The amplified RF-signal is applied divided to the AB class push-pull ampiifier of TR-3 and

TR -4 through T-1 which converts impedance. | | ;
The bias of the bﬁsh—pull amp!ifiér is control led by TR-7 to TR-10 which are conroi fed by
the key signal’

TR~9 is the transistor for temperature compensation of the TR-3 and TR-4 bias circuit.
TR-5 and TR-6 compose the final stage of the push-pull AB class ampiifier where the RF
signal s amplified up to the specified output power. |
The grounding of TR-5 and TR-6 is floating and insulated by T-4 and T-6. s
The bias circuit of TR-5 and TR-B is composed of TR-11 to TR-13 and IC-1 (key signal 'l

TR-12 is the transistor for temperature compensation of the bias circuit. '
With the §-1 actuated, no key contro! signals are applied and no bias is applied to the '

finat stage amplifier. {:)
With §-2 actuated, T/R contro! reduces the output of RX/Exciter to "mediug’.

The diode D-1 detects only the forward wave of RF signal that is passed through T-7and T |
-8, The detected forward wave is converted to DC (voltage ) of the specified level at
the T/R control to be used as the OC signal which controls the RX/Exciter transmitting
output  power, ' |
IC-3 is provided to monitor the power supply of 48 V for the final stage. If the 48V is {;
out of the voltage range allowed, IC-3 actuates TR-14 that applies the 48 ¥ check signal
to T/R control through IC-1.

IC-1 is the grounding isolation IC.




RF (Power Amplifier) 5P03008

The unit consists of the RF Amplifier, the bias circuit and the self - diagnosis ¢ircuit.
The specified performance of Che RF Amplifier is as follows.

Freguency range e 1.6 to 28 Wiz
Impedance (output & input) - 5% Q

Power gain -~ e — 44 d8 (approximately)
Qutput power - 250 W

Heat dissipation oo tieat - sink cooling

The RF signal from J-1 is amplified by TR-2 to the rated level .

TR-2 is a A-class single ampiifier and its bias is supplied from TR-1 which is controlled
by the key signal.

The ampiified RF-signal is applied divided to the AB class push-pull amplifier of TR-3 and
TR -4 through T-1 which converts impedance,

The bias of the push-putl amplifier is controlied by-TR-7 to TR-10 which-are conrolled by
the key signal-

TR-S is the transistor for temperature compensation of the TR-3 and TR-4 bias circuit.
TR-5 and TR-6 compose the final stage of the push-pull| AB class amplifier where the RF
signal is amplified up to the specified output power.

The grounding of TR-5 and TR-6 is floating and insufated by T-4 and T-6,

The bias circuit of TR-5 and TR-6 is composed of TR-11 -~ TR-12,and IC-1 (key signal

. convertor ‘).

TR-12 is the transistor for temperature compensation of the bias circuit,

With the §-1 actuated, no key control signals are appiied and no bias is applied to the
final stage amplifier.

With §-2 actuated, T/R control reduces the output of RX/Exciter to "pedium”.

The diode D-1 detects only the forward wave of RF signal that is passed through T-7 and T
-8.  The detected forward wave is converted to OC (voltage ) of the specified level at
the T/R controi to be used as the OC signal which controls the RX/Exciter transmitting
outpul power.

IC-3 is provided to monitor the power supply of 48 V for the final stage. If the 48V is
out of the voltage range allowed, IC-3 actuates TR-14 that applies the 48 V check signal
to T/R controf through IC-t.

IC-1 is the grounding isolation IC.
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LPF (L.ow Pass Filter) 5P02034

The filter circuit is designed to eliminate the high order harmonics inciuded in the RF
signal output of Power Amplifier.

The frequency range of 1.6 to 28 Hiz is divided into 8 bands of TB -1 to TB-8 as described
below. - S

These bands are switched according to the TB signals from the main unit.

TB=1  crmereromeees 1.6 Mz to 2.3 Wiz (2.3 Wiz not inciuded )
TB=2  rorverereeen 2.3 Wiz to 3.3 Mz ( 3.3 Wiz not included )
TB-3 e 3.3 Mz 10 4,7 Wiz { 4.7 Hiz not included )
TB=f  weeeeenneeenns 4.7 Wiz 10 6.7 MiZ ( 6.7 MHz not inciuded )
TB=5  eoeemeeseemenes 6.7 Mz to 9.7 Miz { 9.7 MHZ not included )
TBef  creermemsereenes: 9.7 Wiz 10 13.8 Miz (13.8 MHz not included )
TB=T  wrevemeremeeees 13.8 Miz 10 19.7 Mz (19.7 MHz not included )
g 1 e — 19.7 MHZ - 10 08 o :

tach band is composed of the 7 order or 8 order type filter and its input and output
impedande is 50 Q.

T1 and T2 at the output of the Low Pass Filter are the directional couplers to detect the
forward wave and the reflected wave of the RF signal.

The detected RF signal is rectified by 0-9 and D-10 to be converted to the OC signal

( forward wave signa! and reflected wave signal).

The OC signals are computor-processed by the T/R control PCB to be used for measurement of
SWR and for self-diagnosis.
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.3.7 PS (Power Supply) NJD - 1966B

General

The power supply unit is designed to convert the input of 10.8 ~31.2V DC to the
output of 48V, 24V, 19V and 6V.

Performance Specification

(1)

Input voltage DC 12¥/24 ¥ (10.8 ¥ ~31.2 V)

(2} Qutput voltage and output current

(3)

(4)

(6)

(@) 4.8V + 3% 13 A~ 0.1 A
(by 24V £10% 1A~ 034
©) 19V£10%  4A~164
(d) . 8V + 2V 1.2 A~ 0.3 A

Cutput rippie

(@) {(b) e 500 mV P-P
{c) (d) e 300 mV P-p
Overvoltage qutection

The protection circuit works and the power supply unit does not operate when
the 48 V output is increased more than up to 110 ¥ .

Overcurrent protection

The protection circuit works and the power supply unit does not operate when
the current of 48 V output is increased more than up to 110 % (14,3 A),

Operation temperature
- 20 T~8&T
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QOperation

(a) Make sure that the input and the output connectors are secured in the right way.
(b) Make sure that the switches "MSH", "RX™ and "R/T" are put off.

Apply the DC power supply .

(¢) Apply the input and turn onA"HSH".

The power unit works with "RX™ or "T/R" switch turned on.

"HSH" SWitCh sesees Main switch
"RXT SWitCh  eeees switch for the outputs excepting 48 v
"R/TT switeh  eeeees Switch for all outputs

buring the warming-period of sgveral seconds after turn on of "MSW", the power supply.
unit does not work. But this is not trouble.

The power supply unit operation is interrupted during the period when the power supply
unit input voltage is instantaneous by dropped to below the specified minimum voltage.

Theory

The Fig.-1 shows the Block Diagram of power supply unit which consists of the 48 V -
chopper and the DC/DC converter to convert the 48 V to the other specified voltages.

100 A, al

| ‘ - — o
&q_qfa--
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AL O~ wil 1]
K1 K2
Fig. 1

Hith "HSH™ turned on, the power supply unit is ready for operation.

With "RX" turmed on, the chopper works and DC/0C converter works.

The DC/DC converter receives the 48 V output of the chopper and converts to the 24 V,
19 Vand 6 V.

With "R/T" turned on, the output relay K2 works and the output current is applied to
all the outputs of 48V, 24V, 19 V and 6 V.



Chopper
The Fig.-2 shows the chopper circuit.

—_— JuUL R
+ O rrn ' Dt -0 +
Input +

. ; , 1
Vi {%Tm B N

- O : O —

S
o}
Control signa}

Fig.-2

The chopper circuit is a step-up type switching reguiator to get the output voltage
higher than the input voltage,

L1 and C1 are the reactor and the capacitor to store energy.

TR-1 is the switching transistor and 01 is the rectifier diode.

With the TR-1 switch on, the input voitage V1 is apptied to the reactor L1 and energy
is stored at L1,

Hith TR-1 switch off, energy stored at L1 is passed through D1 to the capacitor C1
kesping the output voltage VYo at constant.

ton -
t off

Vo = Vi + Vi ton: TR-1 switch is on.

t off : TR-1 switch is off.

Therefore, the output voltage is kept at constant by controliing the time of "on” and
tige of "off". Time of "on™ and time of "off" are the time ( period) while TR-1 switch
is on and off. _

The control signal of TR-1 is applied from the contrel IC { HB3759).

The control IC has the oscilator, the high-gain amplifier and the reference voltage
circuit and is able to supply the precise controf .
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DC/DC Converter

Fig-3 shows the converter circyit.

Oscillatar

Fig.-3

The converter circuit is designed to convert the OC 48 V to 24 V, 19 V and 6 V.

The control IC (L¢PC1042C) is employed in the oscillator of the unit to generate the
signal that is shifted 180° in phase alternately. (AC) '
The signal is power-ampiified to the specified level by the switching transistors TR-1
and TR-2,

The voltage of power-amplified signal is transformed by the transformer T-1 and
converted to-OC by D-1, D-2 and C-1 to produce the spegified DC output voltages.

The Fig.-4 shows the driving signals of TR-1 and TR~2 and the wave-form app!ied on T-1.

The driving signal TR-2 is delayed by (time) td from that of TR-1 to prevent Dead-Tine
zero (overcurrent) .

The output voltage are established by adjusting the time delay td.

The output voltages are not regulated and instable.

TR1

+ 76

Fig. 4 {




Control

The control circuit and its control signals are as follows.

(a) MSW : to ON/OFF of power supply to the control circuit

(D) RX : to drive the chopper circuit and actuate the BC/DC converter circuit

(c) R/T : to actuate the output relay K-2 to supply all the outputs.

(d) 0.H : to cut-off the 48 V output on sensing over-heat of the power supply unit
and to transmit the “L" level signal.
(The power supply unit operates again when the temperature is decreased to the
allowable fevel. )

() 0.C : to cut off the 48 V output on detection of the overload -of the 48 V output
circuit and transmit the "L" level signal.
(Transmission is interrupted by the drop of 48 V output voltage.)
For re-setting, "RST" shall be positioned to "L™ level or "RX" and"R/T”
signals shall be off.

- () R8T : to re-set the power supply unit operation iﬁférhﬁof?od:dﬁé‘toithe overcurrent

(overiocad ) protection.
(9) Sensing of the input voltage : The power supply unit is not operated when the input
voltage is below the allowable |evel.

The timer is built in to delay operatiqn of the power supply unit several seconds after
the connection to the main power source and switch on of "HSH™.
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Adjustment

Usual Iy no adjustment is needed because the power supply unit is perfectly adjusted in
factory before delivery.

But if necessary, the adjustment shall be made as follows.

(a)

{c)

48 V output voltage adjustment

The output volitage shall be adjusted by VR-1(A-1 board) to the +48 V at the output
connector terminal (P8).

48 V output current adjustment *

The output current shall be adjusted by VR-2 in the A-1 board.

The output current shouid be increased gradually (The load resistance is decreased.)
up to about 14.3 A where the output veltage shall begin decreasing.

If the output vol!tage is excessively decreased down to below 45 V, no output is
applied to the board and "0.C" (overcurrent ) signal is set to "L" level.
After restoration of load resistance to normal condition , the 48 V output is again

applied with "KST" set to "L" level.

During the overcurrent adjustment, the 24 V,19 V and 6 V outputs shall be the rated
| oads.

24 ¥/ 19 ¥/ 6 V output voltage adjustment

The output voltages shall be adjusted by VR-1 in the A-2 board.

The 24 V output shal! be adjusted at 24 V with the output load adjusted at about
70 ¥ of the rating.

The 19 V output and the 6 V output shall be varied with the adjustment of the 24 V
output. As it is impossibie to adjust each of the outputs independently, their
adjustments shall be achieved .

It should be noted that the output voitage is increased 10~ 15 X higher than the
rating, if their output loads are none or very ssall. (iess than 30 X of the rating
voltage )

When adjusted , the adjusting volumes (VR-1 and VR-2) should be marked with white
paint in order not to be tampered with,

It should be cautioned that the wrong adjustment of the output voltages and currents
reduces performance and damages the power supply unit.
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Junction Board P0l764A

Junction Board is provided for connection among the main wunit, Control unit and ATU.
Connection is made by means of the terminal boards and the plug-in connectors.

The terminal boards are used for connection to the external units such as RTTY , external
speaker, ATU and Remote Control unit while plug-in connecotrs are used for internal
connections with for example power supply, T/R control, Power Amplifier gtc.

2A fuse in the ATU +24 V OC line is provided for protection of ATU power supply and the
main unit power supply.

Rl and R2 in the +24 V¥ IC line are provided to devide the line voitage to make A24C
signal (low voltage) to monitor the line voltage.

A24C signal (ATY +24 V DC check ) is applied to T/R control unit to be used for self
-diagnosis test, .

The display card of the Control unit shows the error code (E-32) when the <24 V DC

is out of the specified voltage range.
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9

Preselector 5P0203%8 (Option)

The board consists of the RF tuners provided at the input stage of the receiver.

The receiving frequency range of 100 KHz to 29999.99 KHz is divided into 7 bands by PR-3

to PB-5 and further divided in smaller bands by PB-1 and PB-2.

These bands are switched over according to the control signals from T/R control (5PO1738

A).
The division of frequency band by the control signal is shown on the next page.

The selection and switching to these bands are performed by the diode switches connected

to the respective tuner circuits.

In case of "preselector wide (off)" , the diode switch for "preselector wide " is
sefected and RF signal is directly applied to RX/Exciter.

Each multi-tuner circuit consists of transformers, varicap diodes, condenses and choke
coils.

The varicap diodes are functioned as the tuning condensers and coupling condensers to
the transformers.

The varicap diodes are controlled by the collector voltage of TR-1 that is controi led
by the volume installed on the Control unit pame! and connected to the PRSEL Input
port.

The choke coils inserted in parallel in the muiti-tuner circuit is provided to reduce
inductance of the tuning transformers and these coils are selected depending upon the
band frequency to be tuned. '

In case of an antenna that is capacitive and high impedance (our design is based on 10
Q +250 PF maximum ), connection of jumping wires to the center and " H" position is
recommended to apply RF signal to the tuning circuit.

Usually, the antenna impedance is 50Q at Factory adjustment for the connection of the
"center” to "L" pesition.

The receiving frequency (band ) signals from PB-1 to PB-5 are converted to the 11 bits
signals by Becorder IC, (IC-1 and IC-2) and ampiified by Driver IC(IC-3 and IC-4)
selecting the diode switch and the receiving freguency band.

e
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PRE - SELECTOR

HIDE
i 100,00 ~  141.99 Kz
] 142,00 ~  199.99 KHz

O 200.00 ~ 284.99 KHz

285.00 ~  404.99 KHz
i _ 405.00 ~ 526.99: KHz
) 527.00 ~  933.99 KHz
. 834.00 ~ 1588, 89 KHz
| ©1600,00 ~ 259,99 Kiz

256000 ~ 3999.99 Kz
| 4000.00 ~ 5699.99 KHz

5700.00 ~ 799999 Kiz
[ 8000. 00 ~ 11399.99 KHz

11400, 00 ~ 15999.99 Kz
| 16000, 00 ~ 21999, 98 KHz
| O 22000, 00 ~ 29999, 99 KHz

PRE - SELECTOR BAND CODE

PSEL

P31 P32 P33 P34 P35
H I 1 L L L
L. L L H H L
L L H H H L
L H L H H L
L H H H H L
1 L L H L H
L L L H L L
L L H K L L
L L ! L H H
L L H 1 H H
L L L L H L
I L ! I H L
L L 1 L L H
L L " L L H
L L L L L 1
L 1 1 I L L
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Antenna Tuning Unit

PR—

ATU (Antenna Tuning Unit) is composed of the LC Network (5PQ15534) and the ATU Control
{5P017498) that is shieided,

The main Unit and ATU are connected by the 12-wires sysies cable, the transmitting coaxial ]
cable and the receiving coaxial cable, ’

Antenna matching is automatically performed with the "tune” signai from the main Unit. M

——
i

LC-MNetwork SPO1S5534 .

th-1H
T AR ANTENNA ¥
I [ as 2

C1-¢8 I LT 09 - 015 [
. I 0118, C19 o L

- e s T - 11

LC Network is composed of (1) the attenuator that is inserted in tuning operation to the
transzitting signal Line {2) the directional coupler that measures the situation of ; :
antenna matching (3) the 90° phase-shift circuit (4) LC circuit as shown above and (3) ‘
the relay circuit switches the elements of the LC circuit. ! ;
The Attenuator (1) is designed to prevent the .transmitter load impedance deviate largely ;
from 50 Q 7 i

ATU Control SPOI74%B C)"

ATU Control is composed of 8 bits MPU, the detector and the Bar LED Display. .
The detector consists of the Double Batanced Mixers M1 and M2 and the Comparator IC-13. 4

The Bar LED Display indicates the strength of {1) the forward wave, (2) the reflected .
wave and (3) the antenna current. L



Theogry of Tuninhg Operation

The forward wave voltages and the reflected wave voitages of the directional coupler are
applied to DBM{M1) for product of these two voltages.

After elimination of the high frequency elements, the output is applied to the comparator
IC-13 for estimation of the antenna Impedance absolute value.

fZant | > S50 Q if IC-13-1 output "H" (neariy + 5 V oc )
lZant | < 500 if 1C-13-1 output "L" (nearly OV DC)

Also, the forward wave voltage of the directional coupler and the 30" phase shift circuit
voltage are applied to DBM (M2) for product of these two voltages. |

After elimination of the high frequency elements, the output is applied 1o the comparator
IC-13 for estisation of the antenna Impedance Inductivity =

I seeeee +J (Inductive)  if IC-13-7 outpt_l; "H" (nearly + 5V OC )

I e =) (CaDacitive)  if IC-13-7 output "L" (nearty 0V OC )

The ‘forward wave voltage and the reflected” wave voltage are detécisd by D-8 and D-7 to be
applied to the analogue input port of MPY (IC-1 ). |

"Tuning” is performed by calculating the detected signal voltage in the HPU (1C-1).

When the reflected wave voltage is |ower than the specified level, "Ready” signal is
transnitted to indicate that tuning is completed. ‘

Tuning is performed automatically with seiection of the most appropriate combination of

L and C elements of LC Network as described below. '

Refer to the Figure of 3-1.

Here we call the group of C-1 to C-8 as CA (transmitter side capacitors), the group of C-9
to C-15, C-118 and C-119 as CB (Antenna side capacitors) , the group of L1 to 111 as L.
Their particular capacitance & inductance values are described in the table of 3-d.

If the antenna impedance is - J (capacitive), L should be increased from the smailest (L
-1 ) value to an appropriate value ( signal L element or combipation of some L elements )
where -J (capacitive ) is converted to +J (inductive).

The impedance absolute vaiue 7 shall be measured at this turning point,

If 7 is lower than 50 Q, tuning is performed by selecting appropriate combination of
elements CA and L,

If Z is higher than 50 Q, tuning is performed by selecting appropriate combination of
elements CB and L.
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If the antenna impedance is +J {inductive), capacitance should be increased from the

smallest (C-9 + C-118) value to an appropriate value (signal CB element or combination
of some CB elements) where +J is converted - to -J,

The impedance absolute value I shall be measured at this turning point.

If Z is higher than 50 Q, tuning is performed by selecting appropriate combination of
elements of CB and L.

If Z is fower than 50 Q |, appropriate combination of CA elements (instead of CB elements)
and L elements shall be selected.

Bar LED Display

The display is provided to indicate the strength of the forward wave, the reflected wave
and the antenna current.

The output OC voltage of the forward wave detected by D-8, the output BC voltage of the
reflected wave detected by B-7 and the DC voitagte proportional to the antenna current
detected D-47 are applied to the Buffer Amplifier consisting 1C-11 and IC-12.

These OC voltages are selected for Bar LED Display by méans of S-4 aid S-5 on the LC
Network PCB.

The selected DC voltage is applied to IC-10 through the smoothing circuit consisting of IC

-11 and D-16 which smoothes the instantaneous!y changing signal voitage for display
DUFpOUSE. '

IC-10 is the Bar LED Driver having A/D convertor built in it

The number of LED Bars which are !ighted is varied depending upon the input voltage of IC
- 10.



b

Input and Output Signals

Input or Output Signals

Power Supply  +24 V IC
TUNE {Input)

KEY {Input)

OL (over load) (Input)

READY (Output)
( tune completed)

FAULT (Qutput)
TX TUNE {OQutput)
HANUAL (Output)

Power Supply

Terminal

T8 2-2
8 2-5

8 2-10

18 2-7

18 2-6

T8 2-3

T8 2-5

8 2-8

Level

"0Vt 6V

"HT BV t012Y

" 0Vito 6V

W 6V to12V

"L" less than 10V

"H" higher than 12 V or
high impedance

RAR

12V

oV

"H" high impedance

oV

"H* high impedance

AR

"H™ high impedance

+24 ¥ OC is suppiied from the main unit through the system cable.
The 24 V DC is directly supplied to the LC Network, Attenuator, and the antenna switch

relay,

+12 V DC and +5 ¥ OC are produced by IC-1 and IC-2 on the LG Network PCB.
+12 V OC is applied to the analogue circuit of the ATU control unit and +5 V OC is applied
to the HPU and its associated circuits.

June and Key Signals to the ATU Control Unit

Through the line receiver IC-14 , the tune signal is applied to MPY and the Key signal to

the antenna switching relay driver circuit.
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Tune Completion Signal READY

fune Signal is applied from the main unit. When tuning is compietad, "READY" signal is

transmitted from the HPU to the main unit through the line driver circuit consisting of [i
TR-6 to TR-8. "

-
FAULT Signal i%

FAULT signal is transmitted to the main unit when (1) + 12 V IC power supply Jine and / r

or (2) + 5 V OC power supply line is not normal or (3) the power switch (S -1) on the LC 3
Network PCB is not in "on" position. B

g
IX TUNE Signal ;

{".
TX TUNE signal is transmitted through $-3 on the LC Network PCB (ATU) to the main unit in (i)g@

order ot tune the exciter (main unit) at the transmitting frequency selected at the main :
unit side. L

[
MANUAL Signal |

MANUAL signal is transmitted by setting §-2 (on the LC Network PCB) at "manual " position {i
¥hen LC elements of the LC Network shouid be manually selected.



3.

4,

4

Manual Selection of LC Elements of LC Network

The parts and switches

Switch No. Circuit Reference No. Ratings
$6-1 C-1 30 PF
2 C-2 B0 PF
3 C-3 120 PF
4 C-4 240 PF
5 C-5 480 PF
6 C-6 960 PF
7 C-7 1900 PF
8 C-8 3800 PF
$T7-1 L-1 80 nf
2 L-2 120 nf
3 L-3 240 nf
4 L-4 430 nf
5 L-3 %0 nf
6 L-6 1.9 uf
T L-7 3.8 uf
8 L-8 1.5 uf
$8-1 L-9 1% uf
2 L -10 30 uf
3 L-1 5% uf
4 none -
3 none -
§9-1 €9 +«C-118 15 PF
2 ¢ 10 + C-119 30 PF
3 -1 60 PF
4 €-12 120 PF
5 C-13 240 PF
6 ¢ - 14 480 PF
7 C-15 960 PF
8 none -

D14 -

D15 -

016 -

D17 -

Responding_LED

1

o =~ O N & a2 O
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TROUBLE SHOOTING CHECK LIST






O

Trouble Shooting Chech List

When a trouble occurs in DEBES 32120 the cause
of trouble is found by the check list which r
to the error message shown on RX DISPLAY.

eferring




LE

Function of Self-Diaghosis

DEBEG 3120 has a function of Self - Diagnosis.
If there is some failure inside, the details are shown on RX DISPLAY.
There are 25 types of displaying the failure {Refer to table 2 ).

The error message is displayed when turn the power supply switch "ON", press the | TEST

button, and press the |TEST |, |TX|bulton simultaneously.
The conditions of displaying the error messages are different in each case as follows.

. When turn the power supply switch "ON".
Function of Self - Diagnosis becomes operative with setting the TX and R
frequency to distress freguency 2182 KHz {USB).
There are 21 types of error messages.

B. When press the | TEST | button.
Function of Self - Diagnosis becomes operative with TX and RX frequency on R¥ and
T% DISPLAY. There are 21 types of error messages. '

C. When press the | TEST |and | TX | button simultaneously.
(Note ; Be sure to press the { TEST | button first.)
Function of Self - Diagnosis becomes operative with TX and RX frequency on RX
DISPLAY.

There are 25 types of error messages (21 types in Item B plus 4 types as to
transmission. )

O
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List of Error Messages

£RROR HESSAGE

PRINTED CIRCUIT BOARD

NO. WITH SENSER

01 Frequency Synthesizer
UNL 6

E02 Frequency Synthesizer
UL 2 |

£03 Fregquency Synthesizer
UNL 4

E04 Frequency Synthesizer
UNL 3

E05 Frequency Synthesizer
UNL § |

E06 Frequency Synthesizer
UNL 1

E13 Frequency Synthesizer
0S¢ 3

£14 Frequency Synthesizer
6sC 2

E15 Frequency Synthesizer
0sC 1

E17 RX / Exciter
RX / EX 15C

E18 T/ R Control
19C

E19 T / R Contro}
24C

DETAILS OF FAILURE

05 WX 1 Hiz Step loop lock out
IC2 TX 100 Hz Step loop lock out
Ic4 X 1Kz Step loop lock out
IC1 RX 10 Hz Step loop lock out

IC3 RX 1 Kliz Step loop lock out

IG5 AA BFO.50 Hz Step.loop lock out

16.7 Hiz Crystal Oscilator (X 6) is
inoperative.

10 Milz Reference Oscilator {0SC 1) is
inoperative,

Crystal Oscilator (X1 - X4) .is inoperative.

Output of IC12 {+15 V DC, AVR) is not fed in
RX / Exciter,

+19 ¥ IC is not fed from P.S. unit or the
actual_current is quite different from +19 V
DC. |

+#24 V OC is not fed from P.S. unit or the
actual current is quite different from +24 V
OC.



ERROR HESSAGE

PRINTED CIRCUIT BOARD

NO. WITH SENSER
£20 T/ R Control
5¢C
kBN Low Pass Filler
L - PFX
%k E22 Low Pass Filter
L-PR
£23 Freguency Synthesizer
PLL 15C
- E24 - Frequency Synthesizer
PLL 5C
£25 P.S. unit
O
% [E26 Power Amplifier
P48C
E27 Power Amplifier
100 C
£28 ATU
ATU FAULT
k E29 Power Ampiifier
' P - PF
£30 Power Amplifier
pP-19C
E31 Power Amplifier
110 C
E32 Junction Card
A24C

s | TEST tand | TX {only

DETATLS OF FAILURE o

+5 V DC voltage from P.S. unit is different
from the standard voltage + 5 V OC. .
Transmitling signal is missing.

Load of Low Pass Filter is quite different N
from 500 (Check the TX cable , ATU and §§
Antenna, ). ‘ .
Output of 1625 (+15 ¥ DC, AVR) is not fed in () |
Frequency Syntpesizer. (-
Output of TR36 (+ 5 V BC ) is not Fed in i
Frequency Synthesizer
Overheat in P.S. unit, L

+48 V DC is not fed from P.S. unit.
(Check P3) ' i
The temperature of Power Amplifier becomes
more than 100 °C {52). }?
Power switch is not tuned “"on " or output of ‘
IC1 or IC2 (AVR) is not fed in ATU . B
Transmitting Signal is not fed to LPF unit S
from Power Amplifier.

+19 v DC is not fed from P.S. unit. |
(Check P4). i
The tempareture of Power Amplifier becomes .
more than 110 C (S1). L
+24 ¥ IC voltage is not fed to ATU.
(Check F1) ' |



Check List
CPLU
The following phenomenon occurs, when there is something wrong with

COHTROL SECTION.

(+The mark " 8" is displayed on one segmenl of RX / IX DISPLAY and
at the same time tones come out continuously, )

The following phenomenon occurs, when there is somelhing wrong with
T/ R CONTROL.

= “CPU" is shown on Display several seconds after Main switch and RY switch are
turned "on"

The following phenomenon occurs, when there is something wrong with
ATU CONTROL.

« "E28" is shown on RX Dispfay when TEST or TUME button is pressed.



N Y

Freguency Synthesircer

Check items as to Power Supply
-£23; @ 1025 (+ 15V, AWR) _
@ Isn't there anything wrong with the load of + 15V 7
@ Is the voltage + 19V fed to P1-49 and 507 |
«E24; (D TR3G and D17 are bad.
@ The fload of +5V (IC1 - 13,23, 24)
@ Is approx. 6.5V fed to Pi-1 and 2 ?
@ Is the voltage + 19V fed to P1-49 and 50 7

Check items as to Crystal Oscilator
<£13; @ X6
@ TR21 - 23
- £14; @ 0SCt
® 1C21
@ TR14,16,17

«E15; @ Xi-4
@ TR10 - 13

Check items as to P.L.L
+ £01; 1C15,TR31,TR32 (RX / TX 1 Hllz Loop)
and 16 - 14, 16 - 20 ,TR10 - 12, 14 - 16, 18 - 22, 24 - 30, 33 - 3
« E02; IC3(TX 100 Nz Loop) 80 - 80.4 Mz, 1IC 8 ; 1/40, 112 ; 1/10
«E03: ICA(TX 1 KHz Loop) 98 -108 Mz, IC 9 ; 1/10
« E04; ICI{RX 10 Hz Loop) 80 - 80.4 Miz, 1IC 6 ; 1/40, IC11 ; 1/10
« E05; IC2(RX -1 Kliz Loop) 98 -108 Hlz, IC7; 1/10
< E06; IC5(ATA BFO  Loop) 91.16 Hiz ; BFO center freguency
+ 161-6; Pin NO. 20 RF Output / Pin NO. 10 (IC1 - 5), HO. 9 (IC19)
YCO control voltage ( +2 - +14V )

Check as to RF-Output
« P4 RF Qutput 70.455- 100,455 Hiz

» P2 RF Output 455 KHz, TR1 -9

« P3 RF Output 70 Miz, TR18 - 20




4.3.3 RX/Exciter

Check items as to Power Supply
<E17; @ IC12 {+ 15V, AVR)
@ Isn't the load of 1C12 shorted out 7
@ Is the voltage +19V fed to J6-33 and 34 7

Check items as to RX Power Supply
- TR49-51; Power Supply Switch of RX
+ TR92-57; Power Supply Switch changing over at he each emission

Check items as to Power Supply of EXICITER
+ TRAG-48; Power Supply Switch of T

§ C) RX Section Main Circuit

Check items as to AF Amplifier of RX section
+ 858 DETECTOR / HODULAYOR [C2
+H13E / A3E DETECTOR D76
- AF Switches and Amplifier IC7, 8, TR38,39

Check Process when there is something wrong with the RF / IF Signal Line of RX
SECTION
+J1 (RF input )—D17-20 (High voltage protector) — D21-32 (ﬁx bands seleclor) —D33-
35(Voltage controlled attenuator) —TR13(RF Amplifier) —D36 (T /R Switch) —
M2 (Mixer ) —D37 (T / R Switch } -TR 14,15(1st IF Amptifier 70.455 Miz)—
D39-41(Voltage controlled attenuator)—D038 (T / R Switch)—
. —FL1 {70.455 Mz Crystal Filter)—DA2 (T/R switch ) —1R18,19 {1st IF Amplifier)
O —D43(T / R switch )—Mi(Mixer) 5044 (T / R switch )
—1R 20,21(2nd IF Amplifier } — IC4,6 (2nd IF Filters Selector) —FL2 (J3EF)
—FL3 (H3E / A3E), FL4(J2B/A1A) —IC3,5 (2nd IF Filters Selector)—TR 22-24{2nd
IF Amplifier 455 Kllz) —
» 1C2 (3SB Delector)
—= D76 (A3 / H3E Detector )

TR 28 ( IF Amplifier ) , TR31 (AGC - OFF Switch )

- . Check Process when there is something wrong with RF / IF AGC Line
- D45, 46(AGC Detector ) —TR29,30,32, 34, 35(AGC Amplifier) SICB (AGC / MBC Switch ) —
ICT (2/2) (DC Amplifier ) ——[: TR22,23 ( IF Amplifier )
TR36,37 { AGC Amplifier ) —
—TR12,17 ( Voltage controlled atlenuator )



3

Fuciter Section

. Check Process when there is something wrong with SSB
+ TX AF signal (J7-1, 2 ) —1C2 (Hodulator }—D1, 2({switches of level adjuster)—
TR1(DSB Amplifier ) —IC3(T / R Switch) —FL2(S8B Filter 435 Kiiz) —IC4 (/R switch)
~TR2 (455 Kilz Amplifier )->D3 (T/R Switch) —H1,D4,5, FL1 {Mixer,T/R switch and 70.
455 Crystal Filter )—06 (T/R Switch )—TR3 (Gain controlled attenuator) —
D7( T/R Switch )—H2 (Mixer) —D&(T/R switch ) —»TR4 ( RF Amplifier )—09-13
(Power reduction circuit } —TRS,6 ( RF Amplifier }—J5 (RF output)

.. Check Process when there is something wrong with A1A

«J2 (455 Kz Local signal input )—D58-80 (A1A and II3E carrier level
selector) —=TR2 (455 Kiiz Amplifier )—After this same as the case of 858

Check Process when there is something wrong with Local Signal Amplifier
(70.455-100. 455 Mz, 70 Hiz)
+ 70.455 - 100.455 Miz ; TR43, Frequéncy Svnthesizer and J4
« 435 Kz ; Frequency Synthesizer and J2
« 70 Wiz ;  TR4T, Frequency Synthesizer and J3

RF Power aAmplifier

Check items as to Power Supply

« When =kE26 and “FAULT " lamp lighl up except Lhe over toad and not in tuning,
check P3, IC1-3,and TR14.

« £30; P4

Temperature

« E27; Hhen the heat sink temperature rises up to 100 °C, even if Power Reduction
Gircuit is set to “H ", it is madé toset ko “M ",

« £31; When the heat sink temperature rises up to 110 ‘C, Key Circuit is to
be  “OFF " and RF output power is not fed.

Khen the temperature falls down less than 110°C the situation becomes back
automaticalty.

Check items as to Power Amplifier Circuit
«::E29; @ Check 17, 8 and D1,
@ Check TR1-6
Check the bias circuit of TR3, 4 - TR7-9
Check the bias circuit of TR, 6 - ICT {172}, TR11-13




. 3.5 Low Pass Filtar

_;'\

Check items as to Low Pass Filter
« E21; Transmitting signal is missing.

Check 09, 10, T4,2, J1, P1

@ When the code of E29 comes out simultaneously with that of £21,
Power Ampiifier is bad.

@ Check items when the code of £29 does not come out
+ Low Pass Filter elements
- Ki-16

« £22; Check J2, ATU and TX Cable

4.3.46 P.5. Unit

Check items as to P.S. UNIT
+ £18; The voltage +19 V is not within +25 ¥ limit.
- £19; The voltage +24 V is not within +25 ¥ limit.
- E20; The voltage + 5V is not within +10 % limit.
« Fuse F1 (3A) in Card A2
+ DC-DC Converter transforming 48 V into 19V, 24 Vand +5 V

- £26; P8 (Connector), Fuse Fi( 15A) in Card A2
« £E30; P9 (Connector)

Check items when it is impossible to turn the Power Supply “ON”
« Fuse F1{100 A)

. »F2 (0.5 &) in Card A1
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. i
AF Card (in Control Unit) l'

Check items when the receiving tone is not fed to the loud speaker [
( H
« Check whether the error message of EQ1-06 is transmitted or not.

- 106,7,9, K, P3, P4 f:

Check items when the receiving tone is not fed to the Handset. N
« IC6 , P3, landset Filter |, Connector of Handset

Check items when the receiving tone is not fed to the external terminal.
« T4

Check items when there is no modulation {USB / LSB / H3E ) f?
 Handset Filter

1
- Connector of Handset (:)E:
«IC4, 5,9, T3

Check items when the output fis not fed from 2-tone alarm signal geherator. P
I .
«TR2, 3, ICH, 8, 13 ¢

Check items when the brightness of the bar LED does not change with the knob of DIMMER

Control or the bar LED dose not light up. |

<101, 2, 3, 10 ‘ i%
ATU . L;
+E32; +24 VDC fed to ATU is not within +25 ¥ limit. (:)i?

Check F1 (2A) in JUNCTION BOARD. [i

«Hhen it is impossible to tune, {j
(@ When there is something wrong with Antenna.
Impedance of Antenna is out of the standard. ' L

{( In this case, it is less than 5Q+180 PF and the frequency is near -

the resonance point of A/2.) ' ‘

It is necessary to change the length of Antenna.

@ Because of the capacitive load
Check K2-16, 18-20, 23-25, 33, 34, C1-8, L1-1

@ Because of the inductive load
Check K10, K26-34, C8-15, 118, 119



Appendix

Power Supply Troubie Shooting

Symptoms

Possibie cases

Check points

No operation

« The polarity of input (Voflage )
is not correct,

« the input polarity

+ The input voltage is not wilhin the
specified rating,
( more than 11 V necessary for starting
operation}

» the input voltage

- Fuse -(F1) -is broken.
« Sume transistors through TA1A to TA1T
in the A1 board are broken.

L~

« The transistors and the fuse
.- (to be replaced -if broken)

- Fuse (F2} is broken.

« The wirings of "HSW" switch circuit
iS open.

« Defective parts in the A1 board.

« The wiring of "MSW" switch circuit
« The fuse (F2) and the parls in the A1
board,

+ No operation some(less than 10)seconds
after the tuning on of "MSW" switch
or after the connectionh of the input

+ No trouble
« Operation begins after the warming
period.

- The over-voltage

« Protection circuit of the 48V output
is mal-functioned.
{The outpul voltage is mis-adjusted.)

- The variable resistor{At-board) for
voltage adjustment
(1o be re-adjusted)
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Symptoms

Possible cases

Check points

No eperalion

- Defective parts of the control stage
(A1 board)

« The parts in the control stage
(Probably IC-1 and its associated cir-
cuits to be replaced)

No 48Y-output

« "R/T" switch is not turned on.

+ The switch '

« Mal-function of the over-heat protec-
tion circuit

("OH" signal is transmitted.)

« If the temperature is higher than the
specified degree, trace where the over-
heating is caused.

« After repair, wait until cooled down.

_| -+ Mal-function of the over-current

protection circuit
{'0C" signal is transmitted.)

-+ Trace where the over-current is caused.

« After repair, "RST" signal shall be
set "1" fevel.

- Fuse (F1) is broken.

« Trace where the over-current is caused.
( Fuse (F1) to be replaced)

Ho 24V/19V/6V
output

« Fuse (F2) in A2 board is hroken.

« Transistor TR1 or TRZ is broken.

- The one of 24V/19V/0r 6V circuit is
over|oaded or shorted,

« Fuse(F1), transistors
(to be replaced)
«T race where the overivad is causesd.

4 - 12
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Bleck Diagrams:
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AF Section Circuit Diagram
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Handset Filter
(fﬁ) Remote Control Diagram
- Junction Board {for Remote Control) Circuit Diagram
Junction Board (for Remote Control) 5P0O15558 Layout
T/R Control 5PO1738A Layout
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Frequency Synthesizer 5P02078 Layout
Frequency Sysnthesizer Circuit Diagram
RX/Exciter 5P02077 Layout
RX/Exciter Circuit Diagram
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Low Pass Filter Circuit Diagram
Power Supply Main Control
Power Amplifier 5P02033 Layout
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Power Supply A3 Layout
- Power Supply A3 Line Interface Circuit Diagram
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Junction Circuit Diagram
ATU DiagramATU Control 5P01553A Layout
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ATU LC Network Circuit Diagram
Outline Dimensions
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Connection Cable, Sheet 1 to 9
3120NL Relay PCB Circuit Diagram
3120NL Relay PCB Component Side
Part List Electrical
Mechanical Drawings
Remote Control Unit
Control Panel
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Front Case Rear Case 2
Front Case Rear Case 3
Antenna Tuning Unit
Power Supply 1
Power Supply 2
Part List Mechanical
Channel Table
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\ 6005 1| %Ifff [:]ms 5] (J)HEADPHONE
MAX CABLE LENGIH w| o | L g
15m ?I c:l i 1
. r—
: ¥ ~b LTV aop woupspeakes
wny __b[ L_+ I
MGCG 2x10 g sl \'
MAKX. Sm %E Wl 8 SPECIAL CABLE
CR S + —_ I
2xESUYCY Ix16 MGCG 2x10 Mol e =T T-WALL MOUNTED
MAX. 8m SN__MAX Sm ITELEX MODEMI Pgorg%;% srgc;cEr
Ho/ 2 (]
£5¢E 20 E5) [ 3761 ' 507 60Hz
é;ﬁ oo HOWV-K MAX. tOVA
£ 1x6
g @
22§ RECTIFIER UNIT
22 o S
§<5 9205
288 ==
%8;’&
it
g?d F: HO7V-K CONNECTION TABLE
253 - OR - Bl =6 SEE DWG.-NO. 5447-6E
532 3
8%t .
£5C BATTERY SWITCHBOARD MAINS SWITCHBOARD
NES 12720V 0C + B% N0/ 220V AC 50/60Hz +10%
§25 APPR. 720W APFR. 1050VA
ERZ
"g :nf : Dalum Name
&P ¢ [TYPE, SIZE AND INSTALLATION OF CABLES IN — s | MHE/HE RADIOTELEPHONE 3120
"R &5 |ACCORDANCE WITH THE REGULATIONS OF . '_I . |173.87 ’_."%gé —
THE COMPETENT CLASSIFICATION il
TS O e - 10 e suPrLD . YT
- a - —
BY THE SHIPYARD, Horm 12/24V DC OR 1107220V AC
o CABLE SUPPLIED WITH DEBEG. EQUIPMENT. ,
jALL CABLES TOBE INSTALLED BY THE SHIFYARD, | 3 | 11598 | 4. 11.8710r/La DE B E G Zshngs . 5447 - QF . B
w 1N METALLIC CABLE CONDUIT, 2 [11595|3.787 Or/ta ! -
+ IN METALLIC CASLE CONDUIT OR ON = ' — — —
SEPARATE TRAY, sbe | e | Qabm | Name | Gy i torch Balte

O

S |

r
i
.




REMARKS: s

PLUG CONSTRUCTION TYPE:
PLUG TYPE:

PLUG POS. NO.:

TERMINAL POS. NO.:

PLUG CONSTRUCTION TYPE:
PLUG TYPE: |

PLUG POS. NQO:
TERMINAL POS NO.:

| caste TYPE MGEG 3xas | CABLE NOTA L | Care Diagram sm DWG. wo. - 544 - S
FROM TO
UNIT: MATRS Switeh Board UniT:  QR0% /8205

CONTACT/TERMINAL NO.

CORE COLOUR

FUNCTION 9204

CONTACT/TERMINAL NO.

+5v AC
GR oV AC OV AC
[ -E5v AcC
210V AC |
Bk 440 / 220V Ac 320V AC !
i D RD GRounD GRouwnD
SCRreeN GRouwD GRound

CONTACT/ TERMINAL NO.

CORE COLOUR

FUNCTION 9205

T CONTACT/TERMINAL NO.

GR ov AC 2
8¥ A40/220V AC 4
RD GROUND GROUND
CCREEN G ROUND GROUND
) ]
£
Datum Name
e 5 8 36 s MHFIHF RADIOTELE PHONE 3120
Geprift i~ |CONNECTION TABLE Maflstab
Bearbeitet A< CABLE NO. 1 ,
Horm /
4 598t H.41 8y ﬁia, — =
3 UASELAV.3EI|Dr /L D E B E G chngs - Nr. _ !
2 4345827.‘?.8(9 ‘H-I-GL ' _5447 GE -
}_ g‘%’ge Anger- | Datum| Name |Ursprung i E{;ﬁ“z fﬁ;’f;ﬁ; g[fri;ft 1o Batter







M

|

Ipayn

ble

e

T e T e

outr

"o damages AllTghls ore Téseérved n ihe evenl of the
) gronl ol @ polenl or the regsirabon ol o Uldity Model

o
L

HGCQ 2x40 REMARKS: Cable lewghh MGCG max. 5m}
CABLE TYPE: OR CABLE NO.. 24 EsuyCY wmOx. Bm .~ -
2XESuyCy 1XAb Coble Diaarem ree Dwl No, St41- 5E
$
UNIT: BATT, Switet board UNIT: 3120 7}/9,;,/
PLUG CONSTRUCTION TYPE: PLUG CONSTRUCTION TYPE:
PLUG TYPE.: PLUG TYPE:
PLUG POS. NO.: PLUG POS. NO.:
TERMINAL POS. NO. TERMINAL P0OS. NO.: P (,
CONTACT/TERMINAL NQ| CORE COLOUR FUNCTION CONTACT/TERMINAL NO.
MGCG GR +12V[24VDC A
axio| Bk - A2v | 24V DC 2
ScREEN GrounD Gr-?ouu.'_.
OR
ox TRANSPARENT + 42V [ 24v DC
Esuycy _S‘CRI:EVU” _ Ground @POUMD
] TRAMSPARENT — 12Vvi24v D £
Ax4b SCrEEN GRoOuND ET=1TRIVE-3

REMARKS: Coble tength MGCG mog. S, b
CABLE TYPE: MGG 3«10 | CABLE NO.: 2 4

CAGLE Diagram See DG, e Sk#Z - 5€

‘_?’"}

Tt T T e T T

TUdunCTT T ST

e VL

sl

TTlen Tu SEnoagne-sart TIviUrhG T e BOEaue Recomrenor
den Foll der Polentertedung odet GM-Entragung vorbeholten

UNIT: G204 UNIT: 3120 Tx |Rx
PLUG CONSTRUCTION TYPE: PLUG CONSTRUCTION TYPE:
PLUG TYPE: PLUG TYPE:
PLUG POS. NO.: ' PLUG POS. NO.:
TERMINAL POS NO.: TERMINAL POS. NO.: Pl
CONTACT/TERMINAL NO| CORE COLOUR FUNCTION CONTACT/TERMINAL NO
+ 24 v DC GR + 24 v DC 1
— 24V DC Bk -2y DC 2
(3 RounD Scregn (GRouwnD (RRoLw~D
Datum Name
NE 3120
e T s MHFIHF RADIQTELE PHO |
Gepruft [ CONNECTION TABLE Mafsiab
Bearbeitet Rx(EP CABLE NO.2q/ 25 .
Norm : /
D E B E G Zchngs.- Nr. 7 6 Blatt
- bE
X (434580 2.9 8b| | : 544 2
gAgnge Ander-h | Datum{ Name |Ursprung ﬂ'ﬁutz S5uyit-4g ELS,.%L“ G siarte-







Tpayr

27 A-20-8926
CABLE TYPE: oo "o

CABLE NO.: 3

REMARKS: (able (ength »nQy 15m
Cable Diazram gcee DwG.No. SHHF—Ig

FROM

TO

UNIT. 3120 Tx[Ryx

2y UNIT: 320 Cu
- 22| PLUG CONSTRUCTION TYPE: PLUG CONSTRUCTION TYPE:
zf% PLUG TYPE: PLUG TYPE:
5; &] PLUG POS. NO: PLUG POS. NO.
Bté TERMINAL POS NO.. TB4 TERMINAL POS NO.: TB4
I e '
g
:§:§§ CONTACT/TERMINAL NO| CORE COLOUR FUNCTION CONTACT/TERMINAL NO.
[
bt 4 3K Son z
g 2 BN Si1D 2
Ig‘_‘?’!o 3 D 1 /0 -G 3
i 4 oR CH y
P (: 5 YE R 5
_ G GN RIT b
| ? BL “Eey G
‘ 8 Vi Key-G 8
[ S GR SIRF . g
5 A0 wH SIRE-G 4o
i 1 WH{ Bk RFG_H_, o
P A2 wH{ B RFG R 12 )
— A3 WH | RD PR gL o A3
B A4 Wi | oR PR Sl R AY
{ AS wWH | YE + 5V DC A5
[ Al W | G +5v DC Ab
17 W1 BL 25V e 47
, A8 wu} VI + 24V D 48
B AS Wh | GR G AG -
Y 2o BNl BK G : 20
ne 24 BN | RD Mic- AF 24
L 22 BN| OR Mic-G 22
§;§ 23 B | VE Rx - AF 23
13 24 BN | GN Ry - G 2
g%g BN BL SPARE
| <% BN VI SPARE
W88 BN GR SPARE
g 2 GRound SCREEN GaounD (Groun
Lly
35% _
BE
% Datum | Name
é%a: ree T3 5 26| MHFIHF RADIOTELEPHONE 3120
g Geprift 1.1 ICONNECTION TABLE Mafistao
i3 Bearbeite! \1% ICABLE NO. 3
23 Horm /
D E B E G Zchngs - Nr. Blatt
A3458] 2G 86| IHg 5447 - bt 3
Aé’g; Ander-.| Datum | Name |Ursprung %ﬂ?fm S4uI-4E 5{3%;21 D siatter







NF poeod

CABLE TYPE:
¥xo.5

TABLE NO.. 4

REMARKS : ConwecTion D1@gram 3784 See
DwWG wmo 516828
Cable Diag-am see DwG. Mo S¥4#¥ - 58

FROM

TO

_Lpaym o

Jble L_

_able

UNIT: 3120 CUu

UNIT: TEEX Moper 3781

=11

Jlen

gront of o patert or he regsiraton of o Ulhly Model

of domages All r.ghts ore reserved n the even! of the

ot

9,

o

<h-
P

_d st und

Ldung

_Zuwi__.

-y -

den Foll der Pglenteriedung oder GM-Enlragung vorbeholten k)

- gesta. ..

" len zu Sehodenersiz LArG UWG, BGBI Atie Rechie R

PLUG CONSTRUCTION TYPE: PLUG CONSTRUCTION TYPE: LF-PlvC MAle
PLUG TYPE: PLUG TYPE: DghH 9p
PLUG POS NOQ. PLUG PDS. NOQ.: BU AoA4
TERMINAL POS NO.: TBZ TERMINAL POS. NO.:
CONTACT/TERMINAL NO| CORE COLQUR FUNCTION CONTACT/TERMINAL NO.
- BN SiG-IN 2
2 BL S -4 (b
5 GN KEY-H, 3
G GR Key-R 5
(SRounD SCREEW GRounDd % 8.5
= SPaRe !
WH SPARE _
. YE SPARE _ B
Datum Name
DIOTELEPHONE 23120
Gezeichnet |13 6 86| Ho MHFIHF RADIO ,
Gepriift . |CONNECTION TABLE Mafstad
Bearbeitet e CABLE NO. Y .
Korm /
Zchngs.- Nr. _ Blatt
5447 - G 7
13456 2.8 84| W —
Aé‘g; Ander-w | Datum| Name |Ursprung E{;qtz Shii- LHE GLSFELZ- G srerte-







NF 4co< REMARKS: Conwecrion -Diq_cjrsm 3181 see
TYPE: CABLE NO.: 5 Dwh NO. 5168 -2E.
CABLE TR 2xo5 5 Cable Diagram see DwG Vo Suu? -5E

._JDO',H“ .

o -

ey
ke

ble

oy

et

UNIT. 3120 Cu

L

e =

_J)I-len.u .

of domages Al rghis ore reserved i ihe even! o the

e

"\ } oroni of o palent or the regsiration. of a Uity Moder

L.

{ . )

xh-

wd )

d s

. :E’ll’ﬁ;__‘ .

fuwy

_estan

ten ru Schodenersotz ILIUTKG, UWG, BGRI Alle Rechte hr
den Foll der Potenteriedung oder GM-Enlragung vorbehotten

UNIT: TELex MoDEH 3781
PLUG CONSTRUCTION TYPE: PLUG CONSTRUCTION TYPE: LF-PLLG FEHALE
PLUG TYPE: PLUG TYPE: DEM G ¢
PLUG PQS. NQ.: PLUG POS. NO.: ST 404
TERMINAL POS. NO.. TRz TERMINAL POS. NO.:
CONTACT/TERMINAL NO| CORE COLOUR FUNCTION CONTACT/TERMINAL NO
3 Wit Si1G -our 4 )
i B8N So-G 5 i
Geound Screen L GRoumn G.%.8. .
S
!
!
Dat Kame
_ = MHFIHF RADIOTELE PHONE 3120
Gezeichnet 173 & &6
Gepriift ke CONNECTION TABLE Maflsao
Bearbeitet VS [CABLE NO 5
Norm /
D E B E G Zchngs - Nr. _ Blatt
- (pE
X 434581 2.G.86] e 5447 b 5
59s- |ander-. | Datum | Name |Ursprung EG?E“Z SuuI-HE ELSrECLZt Siatte-




O



“ REMARKS :

; NF 100 : =
CABLE TYPE: ' 4 ' TABLE NO. (o Cobte Diagram see Dw( .Ho S4ui=5¢
j Socuet for
.%z% UNIT: 3120 Cu UNIT: Ext. loudspedken or Heaprroue
E
1 71| PLUG CONSTRUCTION TYPE: PLUG CONSTRUCTION TYPE:

-{zli'% PLUG TYPE: PLUG TYPE:

1231 PLUG POS. NO. PLUG POS. NO:

;Eé TERMINAL POS. NO: TR 2 TERMINAL POS NO.:

ot

;;["rg; CONTACT/TERMINAL NQ| CORE COLOUR FUNCTION CONTACT/TERMINAL NO.
1

e o

: gg Greund ScrEEN Craoumn

L o

{

e

" wnd

A s T

Tow -

den Fal et Potentertedung oder GM-Entragung vorbehalten

" len zu Schodenmersatr ILLrhG UWG, BGRI Alle Recite fir

g
!{*‘ Datum Hame
E ! 120
e T £ 85 }HFIHF RADIOTELEPHONE 3120
’ Gepruft Lt CONNECTION TABLE Mafstat
Bearbeitet WA CABLE NO. & ' .
Norm S
DEBEG si-oc ™
2 M3usgl 2886 e - —
&é’j; Ander-. | Oatum| Name |Ursprung f{fr““z Byuz - LE |G G grarie-




AU S SRR AU SR S R SN



e dpayr e

. omke

lare ___ _oble

T oMe

o oud .

ol domages Al rghis ore reserved 0 the event of the
grant of o palent or the regsirohon, of o Ulkly Modet

e

e T

wne T

WAT._.M s'.,..g._ —

Tadun™TT

NE 124Y - . REMARKS: Coble teng i max A5m

CABLE TYPE: sres CABLE NO.. £ Covte Diazram see DWE. No. 5643 - 5g
UNIT: 3120 TX/@X UNIT: Coup(er 3420 ATU
PLUG CONSTRUCTION TYPE: PLUG CONSTRUCTION TYPE:
PLUG TYPE: PLUG TYPE:
PLUG POS. NO.: PLUG POS. NO.:
TERMINAL POS NO: TR 3 TERMINAL POS. NO.: [B 2
CONTACT/TERMINAL NO| CORE COLOUR FUNCTION CONTACT/TERMINAL NO.

4 G (3 A

2 =D + 2%V 2

3 B RST 3

i Bl G L

5 BN Tun e 5

b Vi READY b

2 oR oL ¥

p S - 55 "

g GN Tx [ lune 3

A0 GR Key AO

A4 VE Key G Ad

A2 wH ' G 42

GQoUwD SCREEN ) GROLIN“) ' GroumnDd

Datum Name

Zuw T

T 5 Be MHF|HF RADIOTELE PHONE 3120

Gepriift iy [CONNECTION TABLE Mallstab

T ges

" Tten zu Schodenessot? ([LUNG UWG, BGBI Alie Rechte Tur

den Fall der Polentertedung oder GM-Enlrogung vorbeholten

Bearbeitet TG CABLE NO. 7

Korm
X 431458 2.6 86! lto D E B E G e 5447 - bE Bm’:{

Qc‘fjé Ander-N. [ Oatum | Nome |Ursprung 5559'2544;_ e gzsrec;]zt G starier







- jeeyn

t of the

bk

J———

U7 of gomoges  AllTfighls are reserved W iRe even
"y grort ol o polent or the regslroton.ol o Ulhly Model

T ore | aole T

Mler

"ot

(

Alle Rechte tir

TTungTTT T ST und T T e

REMARKS: Catzte Lfwgth mOr ASm
CABLE TYPE: oG 213[1s CABLE NO.: & Coble Zinzrom see DwG. o, SH4E —SE
FROM ’ 0
UNIT: 3120 Tx[Rx uNIT: (ouptee 3120 ATu
PLUG CONSTRUCTION TYPE: HF -PluG-MAtE | PLUG CONSTRUCTION TYPE: HE-PLuG - MALE
PLUG TYPE: UHF "FL 258 PLUG TYPE: UKF PL 258
PLUG POS. NO.: J+ PLUG POS NO: 74
TERMINAL POS NO. TERMINAL PQS. NO.:
CONTACT/TERMINAL NO| CORE COLOUR FUNCTION CONTACT/TERMINAL NO.
TRansPAaREN] Tx = ANT.
ScReen G Rousd

Datum Name

TS [y Iy MHFIHF RADIOTELEPHONE 3120

T uwe

Gepriift L. |[CONNECTION TABLE Hafstad

den Fall ger Patenlertedung oder GM-Entragung vorbehatten

" Testa

Tten ru SchodenersalfTILUANG T UWG, BGAI

Bearbete! WS ICABLE NO. &

Norm /

DEBEG™
2 43458| 2986 Ha | D447 - bE 8

é;g; Ander-M.| Oatum{ Name |Ursprung E{,?utz SY44F - LE g[ﬁ‘,f:ft G gioter







Y
.

REMARKS: (able length max, A5™
CABLE TYPE:RG 58 [u CABLE NO.. G Cable Diggram o DwWG. No, S¥ut -5¢
s
FROM TO

_. e lﬁ_‘t-j:x:lym N

:-__ _Dle

e n

of damoges Al rghls ore reserved w ihe event of the

——

“Mien

ot

gront of o polenl or the regstrobon of a Uiy Model

s b

|

T T L S
Alle flechte fur

“Aung

UNIT: 3120 Tx [Rx

UNIT: COUPLEQ, 3H20 AU

PLUG CONSTRUCTION TYPE: HF-"PuwiG-HALE PLUG CONSTRUCTION TYPE: HE-PLULG - MALE
PLUG TYPE. BNC UG -88 B U PLUG TYPE: Bng UG -8s B
PLUG POS. NO.. Jo PLUG POS. NO.. J»
TERMINAL POS. NO.: TERMINAL POS. NO.:
CONTACT/TERMINAL NO| CORE COLOUR FUNCTION CONTACT/TERMINAL NO.
TRANSPARENT WX = ANT.
Scrizen Grouad

Datum Name

uwae

Gezeichnet [713 6 86| P

MHFIHF RADIOTELEPHONE 3120

den Falt der Patenterielung oder GM-Ewntragung vorbehotten

. :rsiar1~

" ten 2u Schademersdlz ILUrhG WG, BGAY

gabe

fur

Geprift |t |CONNECTION TABLE Moflstab
Bearbeitet ™ 1cABLE NO. 9 .
Norm ' ///f/
DEBEG~
- bE
12458| 25,86 (He 5447 -6 9
Aus-tander-c | Datum{ Name |Ursprung Ersatz gy HE g;ﬁ%#t 9 srater
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of the conlems lhereol, are fortidden withou! express
authonity Offenders are purashable and fable to the paymen
of domoges AN nighls ore reseeved n the everd of the
granl of o polent or the regsiralcn of a Uty Model

Duplicabon of this documen!, and Ibe use of communcation

tedung ihres khalles unzulassig, soweit rehl ausdrecklich

rugesianden Zuwiderhandiungen sind sirofbar wund verpliich-
den Fall der Polenlerteilung oder GM-Ewlrogung vorbehoften

vervielloligung dieser Unterloge sowie Verwertung und Mit-
ten zu Schodenersatz ILiUrhG, UWG, BGBI. Alle Rechte fur

| R 103
: e
| OR
_ R 102
| Lk7
- R101
ATU KEY —
T Tk
GND h
TERMINAL TB3 CONTACT 2 +24V
CONTACT 10 ATU KEY
hierzu gehort: Stuckliste Mat.-Nr. 031 6741
Dat N
e [moer T |RADIO_TELEPHONE 3120NL
e KAL) Schaltbild creur piagram | M
Horm Relaisplatine  RELAY PLATINE T
D E B E G Ichngs.- Nr. 7455“1 Blatt
Bus-linder-i. | Datum | Name |Ursprung EE?{"I E[ﬁ%‘;t Blatter




ol lhe conlerds ihereal ure lurbwiden wilhoul express

teduny tees inhaltes unzulossig, sowel racht gusdruckhich

zugesianden  Zuwiderhondlungen sind strafbar und verpfich.

outhonty Oftenders are porshable and lable to e poyimedd

ol damoges Al righls are reserved n Ihe event ol lhe

ten zu Schoderersole ILWrhG, WG, BGBI Alle Rechte fur
den Fall der Palentertelung oder GM-Emntragung vorbehatten

grant of a palerd or \he regsiralion of a Ulhly Model

OGND X 101

O

+12V

R103

—R102

Rz &7
0000 ¢

R101  v10

K101

Siebdruck, weifl RAL 390

hierzu gehort: Leiterbild

Lotstopmaske

s Zchngs.-Nr. 7455-2 Bl. Tu 2

:Zchngs.-Nr. 7455-2 Bl 2

Bearbeitungszeichnung :Zchngs.-Nr. 7455-3

Datum Name

Gezeichnet | >p-g9-47| focae &g

RADIO TELEPHONE 3120NL

bepruft L . Mafsta

Bearbeitet T BestUCkunQSdrUCk

orm Relaisplatine 21

DEBEG /" 75553 w
gife [tk | Datum | Wame |Ursprung i E[f_rec_}f.t Bldtter
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"ACHTUNG

Bei Mater{a1beste11ungen bitten wir um folgende Angaben:
Ausgabedatum der Stiickliste

1.

(5 2 N N J% T

Gerdtetyp
Position 1t

. Stiickliste

. Materialnummer 1t, Stiickliste
. Benennung 1t. Stiickliste

ATTENTION

If you want to order scmé spares, please let us know
following detaits:
Edition of the Parts List

1.

NN B o ™o

Type of Set
Position
Partnumber

. Description

(according to the Parts List)

AUSGABE ! 0791
EDiTION:




Spare Part No.

Description

271.202264
271.202265
271.202266
271.202268

271.202271
271.202272
271.202273
271.202278
271.202279
271.,202311

271.202308
271.202276

271.202307
271.202274
271.245246

271.202277
271.202306
271.202329
271.202330

271.202310
271.202269
271.202270

CONTROL UNIT:

PCB
PCB
PCB
PCB

CONTROL SECTION CU
AF-SECTION CU

DISPLAY BOARD CU
CONTROL JUNCTION BOARD

EXCITER UNIT:

PCB
PCB
PCB
PCB
PCB
PCB

LOW
PCB

T/R CONTROL
SYNTHESIZER (PLL)
RX-EXCITER

JUNCTION BOARD
PRESELECTOR BOARD
HANDSET FILTER BOARD

PASS FILTER MODULE
LOW PASS FILTER

RF POWER AMPLIFIER MODULE

PCB
PCB

RF POWER AMPLIFIER 5P02033
RF POWER AMPLIFIER 5P03008

POWER SUPPLY MODULE
PCB Al POWER SUPPLY
PCB A2 POWER SUPPLY
PCB A3 POWER SUPPLY

ANTENNA TUNING UNIT:

LC-NETWORK WITH UP-CONTROL MODULE

PCB ATU UP-CONTROL
PCE LC-NETWORK



S

17.
i8.
19.
20.
21.
22.
23.

System diagram

Generzl diagram

Control unit

Control section

AF section

Display section

Handset filter

Remote control diagram
Junction board (for remote control)
T/R control

RX/Exciter

Freouency synthesizer
Pre-selector

Power amplifier

Low-pass filter

Power supply main circuit
Power supply Al control

Power supply A2 DC/DC converter
Power supply A3 line interface
Junction board

ATU diagram

LC network

ATU control






—,

‘.\“-’/I

Al
A2

PARTS LI ST FOCR
SYSTEM DIAGRAM

TRANSCEIVER UNIT
ANTENNA  TUNING UNIT






AT

Y

Ad
A5
A6
AT
A8

Ag

J1
J2

P1
P2
P3
P4
Pa
PG
P7
P8
P9
P10
P11

51

PARTS

GENERAL DIAGRAM

CONTROL UNIT
T/R CONTROL
RX/EXCITER

L IST

FREQUENCY SYNTHESIZER (PLL)

PRE SELECTOR
JUNCTION BOARD
POWER AMPLIFIER
LOW-PASS FILTER
POWER SUPPLY

M - R 2503 5/8 - 24UNEF - 24

BNC - PJ 894

BNC - P -3

THP - POIX - B1

HNCZ - 2.58 - 3
HIF3BA - 16D - 2,548
HIF3BA - 16D - 2.54R
THP - POIX - A1

THP - POTX - Al
HIF3BA - 60D - 2.54R
HIF3BA - 60D - 2.54R
HIF3BA - 34D - 2.54R
HIF3A - 34D - 2.54R

ET103A32

50 ohm

3 poles
16 poles
16 poles

60 poles
60 poles
34 poles
34 poles

FOR

OPTION

Inciuded W2

Included W1
Included W2
Included W3
Included W4
Included W4
Included W5
Included W5
Included W6
Inciuded W6
Included W7
Included W7



R
W2
W3
WA
W5
W6
Wi

PARTS LIST FOR
GENERAL D IAGRAM

4645P00714C
4643P00715C
4645P00716C
4645P00717C
4645P00712C
4645P00719C
4645P00720C



A1

A3
A4
A5

Ji
Jz
J3
J
J5
J7

SP1

31
52

RV1
RV2Z, 4

RV3

W1
W2
W3
W4
W5

PARTS

LI ST

FOR

CONTROL UNI T

CONTROL SECTIOK

AF SECTION

DISPLAY  BOARD

KEY BOARD

HANDSET FILTER BOARD

9051 - 10

3051 ~ 12

HIF3C - 20D - 2.54C
5051 - 02

2051 - 4

3¢ - 30

TTR01

SRN1026N
SRN10253

K16110 - 10KB
V16L45(C26)15F B10 Kohm

K162A0 - 10KB +1 K Q

4645P00702
4645PQ0703
4645P00704
4645P00705
4645P00706

10 poles
12 noles
20 poles
2 poies
4 poles
2 poles

2 W max

10 Kohm
10 Kohm
with switch

inciuded W1
included W2
included W3
included W4
included W5

1710 ¢
1/10 W

/10 W






o

PARTS L I ST FOR
CONTROL SECTION

Printed Circuit Board
Control Section 5PD1765A Version 2

BATT1 GF50 - 384 3.6V

C1,15,16,52 - 54, 0.1 ut + 80 % a0 v CER
81 - 84, 105 - 107, - 20%

12 - 114, 118,

120 - 122,124 - 127

€2 - 14 1000 PF = 10% _ 50 v CER
C17 - 22,85, 86, 0.01 £ F + 80 % a0 v CER
88 - 90 - 20%

€23 - 51 330 PF + 10X 5 v CER
a9 - 80, 94 - 102

87,93, 103 0 uf = 20% 25V AL
C104, 111, a7 u F +20% 0V AL
715,116, 123
€108 0 uf * 20 % 16V AL
$117,119,128 47 u f + 20 % 1%V AL
€109, 110 22 PF T 5% 50V CER
DT - 14 ,17 - 19 151588
D15 18897
D16 HZZ2B - 1 1.9~26V



PARTS LI ST FOR
CONTROIL SECTION

IC1 16,17
162

IC3, 14,15
1C4

IC5

IC6

ICY

IC8,9
IC10

1011

I1C12

IC13

N
J2

P1
p2
P3
P4

TR1

TRZ - 14
TR18
TR16

TH1

R1
R2
R3, 4
Ra, 6
R7
R8
R9
R10

TD62503P
741814
TAHC1367
T4HC32P
££PD7810G - 36
TAHCT3T3P
MBM27128 - 20
MBM2764 - 20
TC5564PL - 15
T4HC273P
T4HC374P
74HCY5P

HIF3H - 34DA - 2.5408A
HIF3H - 16DA - 2.54DSA

HIF3H - S50PA - 2.54D8A
FR1 - 125 - 2,54D8A
5046 ~ 124

5046 - 104

2301959 - Y
261020 - ©
2581015 - Y
25C2786KF

D33A

330 ohmx
10 ohmx
1 Kohmx
10 Kohmx
10 Kohmx
47 ohmX
10 Kohmx
47 ohmx

Q0 QO =~ N ~ =~ 0 ~d

x5 %
i
5%
x5 X
*5 %
0%
i
i

with 126 - 2806 - GS4
with 1C26 - 2806 - GS4

34 poles
16 poles

50 poies
12 poles
12 poies
10 poies

/8 W
1/8 W
178 W
178
1/8 ¥
1/8 W
1/8 W
1/8 ¥

FRH
FRK
FRE
FRN
FRN
FRN
FRN
FRA



[

I

i

[

'@ Ei O OR11,12,19,21,22
R13,15

}"1 .

B R14

. R16

D R17

z R18,20

| | R23

R24

| :

P f) X1

B PCB1

; '

\‘

)

3§

[

I

FPFARTS LI ST

1 Kohm +5 %

47 ohm 5%

160 ohm +5 %

10 Kohm +5 %

15 Kohm +5 %
4.7 Kohm =5 %
220 ohm T3 %
820 ohm 5%
4515P00342 6.5536 MHz
8545P017654

FOR
CONTROL SECTION

1/6
176 W
1/6 W
176 H
/6 W
1/6 W
1/6 H
1/6 W

CAR
CAR
CAR
CAR
CAR
CAR
CAR
CAR






.

PARTS

L IST

FOR

AF SECTION

Printed Circuit Board
AF SECTION 5P01545B

€1,5,7,8,15,25,32, 35,
36, 38, 39, 46, 47, 96, 57,
87,88, 96,98, 102, 103,
104

2
3,4,6,61,70,72,73,
r

€9, 54, 55,60

- €10,11,13

C12,17 - 20

€14, 21

16,22,28 - 30,45,48
91 ~ 53,58

C26
c27
¢
¢37, 48

-C41 - 44,59,71,

74 - 76,78,79 - 86,
88,90 - 95,97,
99 - 101

C62,85 - 68
£63,69
C64

D1,12
02,3

10 uf

100
1000 PF

1wk
0.01 uF
0.022 uf
10 wefF
4.7 ur

2.2 uF

4700 PF
100 PF
68 PF

0.01 uf

470 uf
0.1 uf
470 uf

HZ6C - 1
HZ3C - 1

-

M

H + 1+ I+ +

+ K

|

H

I+

20 %

20 %
10 %

20 %
10 %
10 %
20 %
20 %

20 %
10 %
5%
5%
80 ¥
20 %

20 %
10 %
20 %

Version 2

25V

25V
o0 v

30 ¥
a0 v
90 v
2V
a0 v

16V
ol v
0V
o0 v
a0V

22V
a0V
0V

5.8 -6.1V
3.1-3.3V

AL

AL
CER

AL
FILM
FItM
TAN
AL

TAN
FILK
CER
CER
CER

CeR
FILH
AL



D4 - 7,10, 11
b8, 9

D13 - 15
D18, 17,20, 21
D18

D19

IC1
(v

1C3

1c4
15,6
1c7

1C8 - 10
IC11
1c12
1013
1C14

H

P
P2
P3
P4

Ki

11-5

R1
R2,4,68,84,110,46

R3.9, 12, 18,18, 30, 38,
80,94, 109

PARTS

LI ST

FOR

AF SECTION

151588
HZ34 - 1
18897
S55008
HZ6C - 1
18247

IR2433
NJH2933D
NJHOS2D
SLB270C - DP
NJH4556D
LLPC2002H
TC4066BP
TCA001BP
TCA011UBP
NJH78154
TATBLOTOAP

HIF3H - 50DA - 2.34DSA

RIF3F - 34PA - 2.54D5A

o046 - 44
HIF3F - 20PA - 2.54D3A
5046 - 2A

MR6Z - 128R

220 uh

10 Kohm X 8

15 Kohm
4.7 Kohm

12V

H-

HoH W

10 %

2%
I
0%

2.5 -2.7V

49-51V

1V
0.75 ¥

50 poles

34 poies
4 poles
20 poles
2 poies

1/8 M
1/4 W
1/4 W

FRN
CAR
CAR



PARTS L I ST FOR
AF SECTION

R5,6,11, 13,22, 23, 66, 10 Kohm + 5% 1/4 Y CAR
67, 75,81, 87,90, 96,

104, 83

R7,60, 89, 91 AT Kohm + 5% 1/4 W C4R
RS, 93 22 ohm + 5% 1/4 W CAR
R10, 32, 40, 80 2.2 Kohm + 5% 174 W CAR
R14,15,17,21,24, 28, 1 Kohm + 5% 1/4 ¥ CAR
36, 55

R16, 44 330 ohm + 5% 1/4 W CAR
R20, 43, 45 27 Kohm + 5% 174 W CAR
R25, 26, 33, 34 2.7 Kohm + 5% 1/4 ¥ CAR
R27,35,59,82, 97 6.8 Xohm + 5% 1/4 ¥ CAR
R29, 37 1.2 Kohm + 5% 1/4 o CAR
R31, 39 180 ohm + 5% 174 W CAR
R41,58, 70,92 22 Kohm + 5% 174 W CAR
R42, 74,105 3.3 Kohm + 5% 1/4 W CAR
R53 68 ohm + 5% 174 W CAR
R4, 86 1 Hohm + 5% 174 W CAR
R56,57,61,72,73,76 100 Kohm + 5% 1/4 W CAR
R62 38 Kohm + 5% 174 M CAR
R4, 71, 107 680 ohm + 5% 1/4 ¥ CAR
R65, 69 1.5 Kohm + 5% 174 M CAR
R78, 79, 85, 95 560 ohm + 5% 1/4 W CAR
R98, 99 10 ohm + 5% 34 METAL
R100 220 ohm + 5% ¥ METAL
R101 2.2 ohm + 5% 1/4 o CAR
R102 220 ohm + 5% 1/4 | CAR
R103 1 ohm + 5% 14 HETAL
R106 18 Kohm + 5% 1/4 ¥ CAR
R108 470 ohm + 5% 1/4 ¥ CAR
R111 47 ohn + 5% 1/4 H CAR






PARTS LI ST FOR
DISPLAY

Printed Circuit Board

b1, 4 BLAPRS

174 GLAPGE

03,19 - 43 GLAHYS

05 - 17 TLY333T 7 segments
D18 GL112HS 12 segments
P HIF3H - 34PB - 2,54DSA

P2 HIF3H - 16PB - 2.54DSA

R1,2 1 Kohm + 5%

R -7 680 ohm = 5%

PCB1 8545P015444

Display 5P01544A

red
gre
vei
vel
yel

34 noles
16 poles

/4 W CAR
174 ¥ CAR



@



t1-6

1-3

f}f) J

PCB1

PARTS LI ST FOR
HANDSET FILTER BOARD

Printed Circuit Board
Handset Filter Board 5P02038 Version 2

0.01 wF + 80 % 50V CER
—20%
220 LK + 10 %
1506 - L 6 poles
8545P02038



O



Al

P1
P2
P3
P4
P3
P5

Wi

W3

PARTS LI ST FOR

REMOT E= CONTROL

JUNCTION BOARD

RIF3BA - 34D - 2.54R
HIE3 & - 34D - 2.54R
3.9 - 250B

3.5 -6

17151 - 1

171812 - 3

4645P00778A
4645P008154
4645P00820

UNTI T

inciuded W1
Included W1
Included W2
Included W2
Inciuded W3
Inciuded W3



O



Ji

TB1

TB2

T83 - 5

PCB?

FPARTS L. I ST
JUNCT I ON B
(Remote Contro

Printed Circuit Bo
Junction Board 5P01555B

FOR
CARD
i)

ard
Version 2

HIF3BA - 34PA - 2.54D8 34 poles
S - 306 - 24P 24 poles
S - 306 - 10P 10 poles
P -9 with LTO - 81T - 2508
8545P01555B






T/R CONTROL 5P01738A

C1,59, 116,117, 122, 128,

137,138,142, 144,159

€59, 121

ci29

C134,135

g2 - 8,18 - 38,40,41
48 - 55,57,58,

61 - 73, 75 - 80,84,
86 - 89,92 - 115,
127,139, 141, 143, 145,
160, 161

€10 - 7
C42 - 47,60,81 - 83,
118 - 120

€90, 91,123,124, 140
130, , 133,136,
146 - 158

131,132

C162

£126

163,164, 167,168
€165, 166

PARTS

L I ST

FOR

TR CONTROL

Printed Circuit Board
version 2

10 ¢ F

0 ut
3 urf
33 uF
0.1 uF

470 PF
0.01 &£ F

1000 PF
0.47 Lt F

22 PF
0.18 & F
33 ut
0.1 urf

i+

M

+

+ H I+ H

H+ + 1+ |

H 1+

20 %

20 %
20 %
20 %
80 X
20 %

0%
80 %
20 %

10 %
80 %
20 %

5%
10 %
20 %
10 %
10 %

25V

35V
BV
3HV
50 ¥

o0V
0V

a0 v
a0 v

50V
NV
25 V
a0 v
a0 v

AL

AL
Al
AL
CER

CER
CER

CER
CER

CER
CER
TAN
CER
CER



FPARTS LI ST FOR
TR CONTROL

01,10, 12,14 - 17,21, 181588

26,28 - 33
D2 -9 HZ&B - 1 4.6 -4.8V
D22 18897
D23 HZ5C - 1
024 182471
025,27 HZBC - 1
1C1,4 T4HC244P
1C2,5,8,13 T4HC273P
1C3,7.9,10, 14,15, 1062003P
22,27
Ic1 741514
IC16 LPD7810G - 36
IC17 T4HCT3T3P
IC18 HBM2764 - 20 with IC26 - 2806 - GS4 28 poles
IC19 H5L8155P
1C20 NJH082D
121 NJH2901H
023,24, 26 4066
1C25 NJH78124 12V
1628 HD145848
1C29 TC40018P
1G30 T4HC157P
11-46-8 10-13 220 uH T 10%
15,9 10 mH + 10X
N HIFZB - 34D - 2.54RA 34 potes
J2 HIF2B - 10D - 2.54RA 10 poles
J3 HIF2B - 20D - 2. 54RA 20 poles

J4 HIF3H - 50DA - 2.54DSA 90 poles

included W1
inctluded W2
included W3

9
.

\:)'



C:)

W,

P1
P2
P3
P4

Rl - 8,11 - 30,
40, 60,62, 64,
66,68, 117

R9,10, 72,73 ,75 - 80,
96,97, 100,101,

103, 104,106, 108,
112,113,118, 148,
150,152,154, 156, 158

R41 - 58,
61, 63,65,67,69

R70
R71,81,82,87, 95,
98, 99,132,134

R74,85 ,90 - 91,121,
149

R83, 93,94,109 - 111,
114, 166, 167

R84, 135,136,138
R36, 89, 141 - 146,
31 - 36, 38,39

R88,119
R102, 105, 107, 124
R115,120,122,131,133

PARTS

- I ST

FOR

TR CONTROL

H1F3BA- 60PA ~ 2.54DSA
HIF3BA- 34D - 2.54R
HIF3BA- 10D - 2.94R
HIF3BA- 20D - 2. 54R

470 ohm

1 Kohm

47 ohm

3.3 ohm

10 Kohm

22 Kohm

4.7 Kohm

100 Kohm
100 ohm

3.3 Komm
1.5 Kohm
2.2 Kohm

i+
on
€

|
en
e e

i 4
+5 %
15 %

60 poles
34 poles
10 poles
20 poles

1/6 ¥

1/8 W

1/6

2 H

R

1/6 ¥

1/6 W

1/6 ¥
176 W

1/6 W
176
176 W

included Wt
included W2
included W3

CAR

CAR

CAR

METAL

CAR

CAR

CAR

CAR
CAR

CAR
CAR
CAR



R116,137, 153,92

R123

R125, 127
R139, 140
R151

R161

R162 - 165
R147

RV1 - 3

TR1,5,9,10
TR2,4,8,11
TR3

TR6

P1

X1

PCB1

W1

W2
W3

, 155

PARTS

47 Kohm
12 Kohm

4.7
27
82
33
7%
68

Kohmx §
Kohm
Kohm
Kohm

Kohm
Kohm

50 Kohm

28A1015 ~ Y
2801815
2501959 - ¥
28C3299

TP - 8G

4515P00342

8545017384

4645P00707C
4645P00708C
4645P00709C

LIsST
TR CONTROL

5 %
£ %
a4
5%
*5 %
=5 %
15 %
*5%

=20 %

6.5536 MHz

OPTION

FOR

176 W
1/6 H
1/8 W
1/6 W
176 |
1/6 ¥
1/6 W
176 W

0.3 K

CAR
CAR
FRN
CAR
CAR
CAR
CAR
CAR

VAR



RX/EXCITER

£1,3,4,8,12,13 191,
217,234,236, 238,
240 - 242,244,372,
373,376,377

2,30,32 - 34,38,37,
39,41 - 45,153,154,
156,157 - 181, 183,
164, 165,302, 305 -
313,318, 330

C5 -7, 9 - 11,14, 15,

17 - ,24 - 27,35,
40,81,83, 169,174, 175,
178 - 180, 182, 185, 201,
202 - 204,206,207 - 209,
213,214,215, 218, 220,
221,228, 229,231,233,
246,247,250, 317,319 -
322,324, 327,328, 331,
341 - 366,721,722

€16,23,28,29,31,54 -

80, 82,84 - 86,108,
108,114, 115,121, 122,
127, 128,133,134, 136,
141,142, 147,148,150 -
152,170, 171,173,181,
186 - 190,205,720

PARTS

LI ST FOR
RXAAEXCITER

Printed Circuit Board
5P02077 Version 2

10 uf + 20 % 2V AL

4700 PF + 80 % ad v CER

- 20%

0.022 F + 80 % a0 Vv CeR

- 20%

uF + 80 % a0 v CER

- 20%



FPARTS LIST FOR
RX A EXCITER

€212,216,219,224,232, 0.1 uf + 80 % 50V CER
235,239,243, 245,248, - 20 %

251,301, 315, 323, 323,

326,332 - 334,367,

370,374,375,378 - 381

£38, 155, 162 15 Pr + 5% 50 CER
C46 68 PF + 5% 50 V CER
£47,222 47 PF + 5% 50 V CER
£48, 52 56 PF + 5% 50 V CER
049, 50 82 PF + 5% 50 V CER
€51, 107, 110 180 PF + 0% 50 " CER
053,117,123,143 - 146,  0.47 uf + 80 % 50 V CER
149,167, 168, 210, 211 —20%

£104 150 PF + 5% 50 V CER
£105 120 PF + 5% 50 V CER
C106 220 PF + 10 50 V CER
C111 560 PF + 10 % 50'V CER
0112 330 PF + 10 % 50 V CER
£113,116, 117,118, 1000 PF + 10 % 50 V CER
192, 225

C119 1500 PF + 10 % 50 V CER
C120 1800 PF + 10 % 50 CER
C124,126 4700 PF + 1% 50 V CER
£125 3300 PF + 10 % 50 V CER
£130, 132 5600 PF + 10 50 V CER
£131 0. 015 ¢F + 10 % 100 V CER
£137,139 0.039F + 10 % 50 V CER
C138 0.01 uf + 10 % 50 V CER
C166,176,177,183,184 380 PF + 10 % 50 V CER
0226, 227, 369 47 uF + 20 % 25V AL



flo

G237
€303, 304
€314, 316
(368
G311, 172

D1 - 13,21 - 32,36 -
38, 42 - 44,58,60

D14, 45, 46, 53, 54, 57,
76

D13, 16, 47,48, 50, 52,
99, 96,58,62 - 75,
7

D17 - 20

D33 - 35,39 - #1
D48

D51

D61

FL1
FL2
FL3
FL4

PARTS - I ST

FOR

RXEXCITER

100 PF + 5% 5V
39 PF = 5% 5V
27 PF = 5% 5V
A7 uF +20% 5V
0. 10F = 0% 50 ¥

182588

18597

181588

K1402

HI204

HZ28 - 1 1.9-2.6V

HZSB - 2 8.5-89V

HZ6C - 2 6.0 - 6.3V

4515P00345 70.455 MHz

MF - 455 - 12GZ

HF - 33C with muching transformer (T10,11)

HF - 32C with muching transformer {T12,13)

CER
CER
CER
AL

CER



IC 3-68
IC2
IC7
1C9
IG10
Ien
IC12
1C13

L1
12,18,23,29,52, 55
L3, 4,19,56, 57
L5,8 - 10,17
16,7

L11 - 13

L14

115,22

L16

120

L21

L24

L25, 50, 51

126

127,28

L30

131,33

132,37

134,39

L33, 49

£36, 38

L40, 44, 45,47, 48
L41, 43

142

PARTS

LI ST

FOR

RX~EXCI TER

TC4066BP
SN16913P
NJH4556D
L3K
TAT8LOT5AP
4155P00445
NJH78154
HD14584BP

10 oo
220 pH
2.2 pH
0.33 uH
0.1 wH
47 uH
0.47 wH
0.56 £eH
0.27 uh
1.0 uH
1.5 uH
18 LA
4.7 uH
3.9 uH
2.7 uh
100 i
6.8 sH
10 uH
1 MM

470 uH

27 uM
2.2 mH
22 uH
82 uH

0.75 v

15V

10 %
10 %
20 %
20 %
20 %
10 %
20 %
20 %
20 %
20 %
20 %
10 %
0%
10 %
20 %
10 %
10 %
10 %
10 %
10 %
10 %
10 %
10 %
0%

H + H+ -+

O O O = & S ¥ S X My KOy FH NS



L33
154

R14,126

R1,3

R2,19, 362

R4,10,16,127

Ra, 17,31, 36, 40, 74,
76,120,122, 140, 142,
190,210, 220,226, 240,
257,266, 281

R6, 7,18, 41, 85,113,
116, 119, 133, 136, 138,
145,251,280

R8, 23,24, 37, 38,57,
67,69, 70,77,80, 92,
125, 148, 158, 159, 3217,
241,261, 306, 307, 315,
325

R128

RS, 28, 35, 39, 42,53, 62,

78, 164,185,227 - 229,
205,262, 263,279, 329,

337

R48,102 - 104,106,108,
110,209, 219

R12,13, 43, 44,63, 123,
203,213, 249, 259, 268,
273,276, 324, 331, 332,
335, 352

PARTS

0.18 wH
0.12 wh

180 ohm
750 ohm
2.7 Kohm
680 ohm
100 ohm

1 Kohm

2.2 Kohm

15 ohm
4,75 Kohm

220 ohm

10 Kohm

o

HoE

H-

I+

4+ M

I+

+

LI ST
RXA"EXCITER

20 %
20 %

5%
2%

-4
~

5%
5%

5%

5%

o %
3%

o %

O %

1/6 W
1/6 W
1/6 W
1/6 W
1/6 W

/6 U

i76 Y

1/6 W
176 ¥

1/6 H

1/6 W

FOR

CAR
CAR
CAR
CAR
CAR

CAR

CAR

CAR
CAR

CAR

CAR



PARTS LI ST FOR
RXA"EXCITER

]

S,

R156 150 Kohn + 5% 1/6 CAR
R15 62 ofm + 5% 176 W CAR
R20,21,26,27, 151 - 100 Kohn + 5% 1/6 ¥ CAR
154,157, 160, 163, 166,

205,271,272, 274,282

R22,25,155,161,162, 3.3 Kohm + 5% 1/6 CAR
167, 168,258,349

R29,30,46,91,94 - 96, 22 Kohm + 5% 1/6 W CAR
98, 99,202,207, 212,

217,221,222, 235, 238,

239,248, 345 - 348,

356 - 358

R83, 121, 141 120 ohm + 5% 176 ¥ CAR
R32, 224,267,316 1.5 Kohn + 5% 1/6 ¥ CAR
R33 10 ohn + 5% 1/6 ¥ CAR
R34, 129 39 ohm + 5% 1/6 CAR
R45, 206,216 120 Kohm + 5% 1/6 CAR
RA7,72,84,80,131,146, 22 ohm + 5% 1/6 W CAR
149 |
R49, 66, 114,115, 132, 47 ot + 5% 1/6 H CAR
134,135, 147, 204, 208,

214,218,237, 242, 243,

250,305

RS0,52,58,60,71,73,79 270 ohm + 5% 1/6 ¥ CAR
RS1, 59 18 ofm + 5% 1/6 W CAR
RS5 51 ohm 5% 1/6 CAR
R61, 65, 310, 318 390 ohn + 5% 176 4 CAR
Re4, 81,82 3.3 ohn + 5% 1/6 4 CAR
R75 68 ohn + 5% 1/6 W CAR



R86, 230, 232,235
R87,278, 328
R88, 309, 317
R93, 302, 312, 323

R97, 144,201,211, 215,

340, 341

R117,137, 247

R118, 124, 138, 143, 264

R350, 359 - 361

R11, 68, 2586, 265, 301,

313,322, 333, 334

R236, 254, 269, 270
R233
R246, 253, 336, 363
R252

R260, 275

R308, 319, 321
R330

R342,277

R343

R351

R8Y

R111

R112

R36

R353

R354

R355

RV1
RV2,4,8

PARTS

330 ohm
560 ohm
6.8 ohm

1 Hohm
15 Kohm

220 Kohm
6.8 Kohm
12 Kohm
470 ohm

47 Kohm
390 ohm

33 Kohm
470 Kohm
5.6 Kohm

o6 ohm
620 ohm

39 Kohm
3.3 Kohm
1.8 Kohm

56 ohm
820 ohm
560 ohm

750 ohm

10 Kohmx 8

10 KohmXx 6

10 Kohmx 5

1 Kohm
200 ohm

H

H H H 1+

o S N s

H I+

LI ST
RXAEXCITER

9%
5%

o
n

5%

5%

5%
2%
3k
2%

0%
5%
5%
2%
5%
5%
5%
5%
%
0%
0%
5%
%
5%
2%
5%
5%

20 %
20 %

FOR

1/6 ¥
1/6 ¥
1/6 ¥
1/6 W
176 Y

1/6 ¥
176 W
1/6 ¥
1/6 H

1/6
1/6 W
1/6 ¥
176 H
1/6 ¥
176 W
1/6 ¥
1/6 W
1/6
176 W
174 ¥
174 W
174 4
1/4 o

1780

/8 W
1/8 W

0.3 H
0.3 W

CAR
CAR
CAR
CAR
CAR

CAR
CAR
CAR
CAR

CAR
CAR
CAR
CAR
CAR
CAR
CAR
CAR
CAR
CAR
CAR
CAR
CAR
CAR
FRN
FRN
FRN

VAR
VAR



RV3
RV6
RV7.9,10

11,7,8
1

T3

T4

15

T6

19
0,11
T12,13
T4 - 16
7

T8

1,2

1R1,2,8,11,12,16,17
24 - 26,28,29,32,35 -
37,40,42, 44 - 46,49

TR3,22,23

TR4

TRS

TR6. 13, 41,43

TR7, 30, 31, 47,50
TRY, 10, 34, 48,
o1 - 57

TR14,15,18 - 21
TR33, 38, 39

FPARTS L IST

FOR B

RX"EXCITER

5 Kohm
50 Kohm
10 Kohm

20 %
20 %
20 %

H

4455P00215
4455P00220
4455P00358
4455P00222
4455P00223
4455P00224
4455P00218
ROE45134X
ROE45133X
4493P00063
E14P - 101 600 : 600 ohm
4495P00487

D - B1A

28C2786KF

JSK736R
2501906
28C20a3
2501426
2561959 - Y
28A1015 - Y

28K125
28K30ATH - ¥

0.3 H VAR !
0.3 ¥ VAR
0.3 H VAR



TP1 - 12
TP13 - 20

J1 -5

J6

J7

H1.2

8H1,2

PCB1

PARTS

LI ST

FOR

RXEXCITER

WT -8 -3
TP - 8G

THP - JOIX - V2

HIF3F - 34PA - 2.54D8A
HIF3F - 20PA - 2.54DSA
M8 - 8P

HC203B840

8545P02077

34 poles
20 poles






\J

PARTS LI ST FOR
FREQUENCY SYNTHESIZER
(PLL SECTIOND

Printed Circuit Board
PLL SECTION bP02078 Version 2

1.9 - 11,14,15,18 , 0.1uf + 80 % o0 v CER
22,24, 38, 40, 45, 46, —20%

49, 52,68,88,90 - 92,

94,100, 107,151,

160 ~ 162, 164,189,

201,223,237 - 239,

241,254, 255

£2 6800 PF +10% 50V CER
c3 6200 PF + 5% 50V CER
C4,8, 185,203 10 uf + 20 % 25 v AL
c5 9100 PF + 5% 50 V CER
C6 3900 PF +10¥ 50 V. CER
€7,17,21,23,53, 89, 0.47 wf + 80 % 0V CER
184, 190, 196, 202, 208, - 20%
215, 216,221,225,

242, 250

C12 390 PF +10% 50 V CER
13 680 PF + 10 % 50 V CER
16,243 270 PF +10% 50 CER
£19,20 330 PF +10% 50 V CER



PARTS LIST FOR
FREQUENCY SYNTHESIZER
(PLL SECTION)

C25 - 28,34,37,43,44,  0.01 uf + 80 % ab v CER
47,50, 57, 58,60, 61, - 20 %
63, 65 - 67,70,74, 75,
78,82,83,95,97,101,

102, 103, 108, 108,

110, 113,114,117

118, 121 - 124,128,
129,130, 134,135 - 137,
139, 140, 143, 144, 147,
148,152, 153, 154, 187,
193, 199, 205, 209, 211,

213,218,219, 225,

227 - 229,231,232 - 235,
240, 244,249, 251, 252, 253

€29 ~ 32

27 PF - * 0% 50 v CER
£33,35,73,76 220 PF T 0% 50 vV CER
036,157 27 PF T 5% 50 v CER
C39,41,42,51,54,55,56, 1000 PF T+ 10% o0 v CER

59,71,79, 80, 81, 86,

87,93, 96, 88,99, 112,

185,163, 169, 175, 188,

195,200,207,212,214,

236,245,246 ~ 248
(62,126 0.5 PF + 0.25 PF 500 V CER
Cb4, 69, 116,120,125, 47 PF + 5% 50 v CER
132,138,142, 149,

150, 182
cr2 47 PF T 5% S0V CER
C77,1981,197, 217, 224 47 uf +20% 25V AL
84,85, 170, 177 18 PF 5% 50V CER
C104, 106,111,133, 100 PF + 0% a0 v CER

186,192,198, 204, 210



FREQUENCY SYNTHESIZER

€105

C113,119, 141,145

C127,171,176
C131
146,158
€156, 159
€165

€166
C167,174
{168
C172,178,230

¢173
C181,183
c220
c222

V1 - 4

0

02 -7,13,16
B8 - 10,12,15
011,14

D17

D18

FL1

16,3

12,4

ICS

1C6,8,10 - 13
17,9

1614,16 - 20

PARTS

L I ST

FOR

(PLL SECTIOND)

2 PF

1 PF
33 PF
10 PF
5 PF
12 PF
2.2UF
0. 10k
0.01 uf
8 PF

1 uf

3 PF
22 PF
33tk
47 ek

20 PF

HZ3A - 1
152588
18897
18V546C
HIGB - 2
151588

4515P00344

4155P00451
4155P00452
4155P00453
££PB352C
LLPB551C
SN16913P

0.25 PF
0.25 PF
9%
0.9 PF

0.25 PF
5%

20 %

10 %

10 %

0.5 PF

30 %

20 %

0.25 PF
5%

20 %

20 %

-

M He

O H

+ 1+

M

I+

20 %

OPTION

ab v
S0V
50 v
50V
a0 v
S0V
22V
o0 v
50V
a0 v
KR

ab v
S0V
1BV
o0 Vv

2,9-27V

3.6 -5.¢9V

16.9 NHz

CER
CeR
CER
CER
CER
CER
TAN
CER
CER
CER
CER

CER
CER
AL
AL

VAL



PARTS

LIsT

FOR

FREQUENCY SYNTHESIZER

IC15
IC21
1622
1623
1C24
I1C25
1626

L1 - 3,7,20
14, 12,15
15

16

111,19
113, 16
117,18
18,9

08C1

R1,4,5,7,27, 46,69,
72,80, 86,124,132,
141, 146,178,179, 188,
189, 202, 207

R2,15,17,22,23, 42, 47,
48,94, 130,137 , 151,
182,165, 194,195

R3, 6,33, 34, 43,59, 75,
82,87,89,95, 108,
120,126,134, 143

(PLL SECTION?

4155P00454
NJM78L12A
NJH082D
TD62503P
TC4072BP
NJHT8154
RJIMTBLOSGA

470 wph
22 uH
220 pH
12
4455P00236
1.8 M
0.12 uH
1.2 uH

4515P00346

4.7 Kohm

10 Kohm

22 Kohm

M

H I+

—
<

H-

H

-+

10 %
10 %
10 %
10 %
20 %
20 X
20 %
iz

5%

5%

0%

12V

19V
5V

1ppm

1/6 ¥

1/6 W

176 W

CAR

CAR

CAR



PARTS LIST FOR
FREQUENCY SYNTHESIZER
(PLL SECTIOND

R31 580 ohm * 0% 1/6 W CAR
R9,10,12, 13,85 470 Kohm T 5% 176 W CAR
R99,70,104 1 Hohm T 5% 176 W CAR
R11,20,28, 35,64, 65, 100 ohm T 0% 1/6 W CAR
79,90,99,121, 148,

199,170, 171,173,180,

181,183,190, 191

R14,18,18, 30, 32, 45, 1 Kohm + 5% 1/6 W CAR
92,53,73,100, 103,

106, 114, 136, 145, 150,

153,157,175 - 177,

186, 187, 203,204, 101, 185

211,212

R16 6.8 Kohm T 5% 176 W CAR
R21,24, 49,78, 85, 88, 220 ohm + 5% 1/6 W CAR
107,110, 116, 117,123,

129,50, 131,135,138,

139,147, 154,159, 161,

163

R25, 37, 162 22 ohm T 9% 1/6 W CAR
R26,77,84, 149 680 ohm + 0% 1/6 CAR
R8, 108,172,182, 196,199 3.3 Kohm T 3% 1/6 CAR
R28,38,39, 40,41, 54, 2.2 Kohm T 0% 1/6 CAR
60,63, 93, 156, 200

R36,57,61,67,68, 102, 560 ohm * 5% 1/6 ¥ CAR
113,115
R44,66,88,92,97, 164 47 ohm * 5% 176 W CAR



PARTS LIST FOR
FREQUENCY SYNTHESIZER
(PLL SECTION)

R96, 58, 71, 74, 81, 108, 47 Kohm + 5% 1/6 H CAR
119,125, 133, 142,

166, 168 .

R112,127 82 ohm + 5% 1/6 W CAR

R62, 96, 122, 128 1.5 Kohm + 5% 1/8 Y CAR

R76, 83,174, 184 10 ohm + 5% 1/6 H CAR

R91, 167, 168 479 ohn + 5% 1/6 ¥ CAR

R111 1.2 Kohm + 5% 1/6 W CAR

R144 33 ohm + 5% 178 ¥ CAR

R160 . 15 ohm + 5% 1/8 H CAR

R192 330 obm + 5% 176 W CAR

R105, 197 12 Kohm + 5% 176 ¥ CAR

R198 1.8 Kohm + 5% 176 W CAR
R51,118 1 Kohn + 5% 1/4 W CAR

R205, 206 100 ohm + 5% 1/4 W CAR

R201 4.7 Kohm % 8 + 5% 1780 . FRN

Rv1 5 Kohm + 20 % 0.3 H VAR

RV2 20 Kohn + 20 % 0.3 o VAR

P1 HIF3H - 50PA - 2.54D8A 50 poles

P2 THP - POAX - B1 : Inc fuded W1
P3 " TMP - POTX - Bi Included W2
P4 THP - PO1X - B1 Included W3

T1 - 4,19 445500227

T5, 6 A455P00230

T7 - 10 4455P00235

T11,12,13 4455P00229



T16 - 18
114,15

TR1,2,5,7,10 - 14,
17 -19,21 - 30

TR3, 33 - 35
TR4

TRE
TR8,9,15,16,20
TR31, 32

TR36

Xi
X2
X3
X4
Xb
X6

TP1 - 17
W1
W2
W3

K4

PCB1

FPARTS
FREQUENCY SYNTHESIZER

L I ST

FOR

(PLL SECTIOCN?

4455P00228
4455P00231

28C2786KF

2801015 - Y
28C1959 - ¥
38K73GR
25C1906
28K125
25C3299

4515P00339
4515P00338
4515P00337
4515P00340
TON20A

4515P00341

TP - 86
4645P00722C
4645P00723C
4645P00721C
DFS020

8540P02078

10. 4565 Mz
10.4535 Hiz
10.455 Hiz
10. 4567 Hiz
0 Mz
16.7 iz



QU



€58, 65 220 PF +10 % 50 v CER
€25, 31 270 PF + 10 % 50y CER
£91,95 470 PF + 10 % 50 v CER
C142 10 ufF + 20 % 16 ¥ AL
£138. 141 47 ur + 20 % 50 v Al
D1 - 4 H1402

05,6,9,12,15, 16, 19, 152588

22,25,26,29, 32, 35, 36,

43,46,53,54,61,64, 71,

72,87, 88,99, 100, 101,

104, 105, 106, 117

D7.8,10,11,13,14,17,  svcaasp

18,20,21,23,24, 27,

28,30,31,33,34.37 -

42, 44,4547 - 52,

55 - 60,62,63,65 -

70,73 - 86,89 - 98

102,103,107 - 118
D118 HZ5¢ - 1 4.9 - 5.1V

I¢1,2 TC40288p
13,4 TD62503p
J1 THP - JOIX - A2
J2 HIF3BD - 10PA - 2.54DSA " 10 poles
P1 THP - POTY - B : Included W1
P1 - 12 HT - 8 - 3

TP13 - 16 P - 86



PARTS

LIST

FOR

F’FQEE—-ESEEL_EECD'FC)FE

Printed circuit Board

PRE-SELECTOR

¢1,3,9,15,103,112 0.47 b

£74,78,82 - 90,96 - 0.1 uF
" 102,105,108 - 110,

113 - 135,137,138,

140,143 - 148

€2, 4,7,10,11,14, 0.022 LF
16 - 23,26,28 - 30,
33 - 41,4345 - 47,
49 - 57,59,62 - 64,
66 - 73,76, 79,80, 94

C136 0.01 uF
c8 g PF
5,13 10 PF
C61 12 PF
co7 18 PF
C24, 32,107 33 PF
092 3% P
c44 39 PF
€93 47 PF
C75, 81 56 PF
e77 91 PF
£80 100 - PF
042, 48 120 PF
6, 12 150 PF
C104, 106, 111 180 PF

+

H

R e 4 -

5P0203%9

80 ¥
20 %
80 %
20 %

80 %
20 %

80 %
20 %

0.5 PF
0.5 PF
5%
5%
5%
5%
5%
5%
5%
5%
2%
10 %
10 %
10 %

version 2

50V

50 V

5V

5V

50 V
5V
50V
50 ¥
50 ¥

50V

50 V
5V
50 V

50V

50V
50V
50 V
5 V

CER

CER

CER

CER

CER
CER
CER
CER
CER
CER
CER
CER
CER
CER
CER
CER
CER
CER



1,4
15,8

19,12
114,17

113

118

119, 22
12,3
16.7,23,33
127,32
11051
126, 31
115,16, 24
125, 30
120, 21
128,29

134 - 36

R1,2

R3, 13, 14, 16,26, 27, 35,
36,44, 45,53, 54, 60,69

R3D
R61
Ré4
R70 ~ 75

R6,10,19, 23, 29, 33, 38,
42,47,51,63,67,
76 - 81

R83
R89 - 97
R15, 86, 87

PARTS
PRE—_SELECTOR

1.8 UM
3.3
5.6 uH
12 ul
18 uh
100 uhi
120 b
220 LN
470 uH
680 LK
Tom
1.5 mH
2.2 mH
3.3 mH
10 mH
33 mH
22

1 Kohm
1.2 Kohm

3.9 Kohm
4.7 Kohm
330 ohm
470 ohm
4,7 Kohm

10 Kohm
22 Kohm
47 Kohm

H o B H

+ 1+

4+ H W+ W

H M

LI ST

20 %
10 %
10 %
10 %
10 %
10 %
10 %
0%
0%
0%
10 ¥
10 %
10 %
10 %
10 %
10 %
10 %

2%
5%

5%
9%
L
5%
5%

5%
5%
5%

1/4 W
174 ¥

174 ¥
1/4 4
176
176 W
1/6 ¥

1/6 M

1/6 W
1/6 W

FOR

CAR
CAR

CAR
CAR
CAR
CAR
CAR

CAR
CAR
CAR



R4,5,7 - 9,11,12,
17,18,20, 21,22, 24,
25,28,30 - 32,34,37,
39 - 41,43,46,48 -
50,392,585 - 59,62,

64 - 66,68, 82

R88

12,3
14,5
T6,7
112,13
18

Lak!
114
T17
19,10
715,16
718,18
T1

TR1

W1

PCB1

PARTSS3

- I ST

FOR

PRE—SELECTOR

100 Kohm

10 Kohm X 6

4455P00331
4455P00334
4455P00337
4455P00343
4455P00347
4455P00348
4455P00349
4455P00350
4455P00384
4455P00385
4455P00386
4495P00487

2502786KF

4645P00697

8545P02039

* 5%

1/6 W

1/8 W

CAR

CAR



PARTS L I ST FOR
FPOWER AMPLIFIER

Printed Circuit Board
PA OP02033 Version 2

€21 - 24,31 - 35,42, T uf t 5% 63 V FILM
70,75,79, 83,87, 94

€1,2,8,9,11,13,16,17, 0.1 ufF + 5% S0V FILM
71,76,80,84, 88, 93,

85, 96

25,27 0.1 ut * 5% 250 V FILH
C72,77,81,85,89,92 .01 uf % 5% 250 vV FILH
C14,15 2200 PF + 10% 400 V FILM
€19,73,78, 82, 86, 90, 1000 PF - + 10X A0 v FItH
ex

€10,12 820 PF {4 50 V CER
03,5,7,43,48,55,58, 0.01 uF + 80 % 0V CER
59,63 - 68 - 20 %

C43 - 47,49 - 52, 0.1 uf + 80 % 50 v CER
54, 60 - 62 - 20 %

€26 _ 960 PF + 5% 300V MICA
€36, 37 220 Pk 3% 1KV HICA
28,29 3300 PF + 0% 300 v MICA
€38 - 41 30000 PF + 5% 300 v MICA
C4,6,44,53,96,57 10 uf + 20 % a0 v Al
30,33 33 uf T 20 % 50 Vv AL
C74 100 uF + 20% 0V AL
18,20 47 Uk + 20 % 35V AL
69 100 uF + 20% B3V AL



PARTS LIST FOR
POWER AMPLIFIER

13,4,7,8 4495P00330

9, 10 4495P00331A

L1 4495P00358

L2 4495P00359

113,14 4495P00360

15,6 4495PD0453

119,12 4435P00483

115,16 100 £H + 10 %

R34, 43 22 ofm + 5% 1/6 W CAR
RAT 47 ohm + 5% 176 4 CAR
R30, 44 100 ohn + 5% 1/6 W CAR
R0, 61 270 ohn + 54 1/6 W CAR
RS6 390 ohm + 54 1/6 W CAR
R4S | 820 ohn + 5% 1/6 W CAR
R4 2.2 Kohn + 5% 176 W CAR
RS | 3.3 Kohn + 54 1/8 W CAR
R48, 50, 52 4.7 Kohm + 5% 1/6 W CAR
R4,29,33,36,39,40,46 10 Kohm + 5% 1/6 W CAR
R37 22 Kohm + 5% 1/6 W CAR
R57 27 Kohn + 5% 1/6 W CAR
RS1 ' 51 Kohn + 5% 176 W CAR
R35 - 100 Kohm + 5% 1/6 W CAR
R2 6.8 ohm + 5¢ 1/4 4 CAR
RS, 7,31, 41 100 ohm + 5% 1/4 W CAR
R 270 ohn + 5% 1/4 ¥ CAR
R1,3,17,18 820 ohm + 5% 1/4 \ CAR
RI2 - 14 3.9 ohm + 5% 1/2 W CAR
R10, 11 4.7 ohn + 5% 1/2 CAR
R15, 16 22 ohm + 5% 1/2 W CAR
R2S - 28 100 ohn + 5% 1/2 W CAR
R 820 ohn + 5% 172 W CAR



PARTS LIST FOR
POWER AMPLIFIER

R54 3.3 Kohn + 5% 1/2 4 CAR
R9 2.7 ohn + 5% 2 W HETAL
R19 - 22 6.8 ohn + 5% 2 4 HETAL
R23, 24 22 ohm + 5% 2 W HETAL
R58, 59 820 ohn + 5% 2 ¥ METAL
R32 1 Kohn + 5% 2 W METAL
R38,53 1.8 Kohn + 5% 2 W HETAL
RA2 2.2 Kohn + 5% 2 W HETAL
TR 25A429(6)0 ~ TH
TR1,8 2541015 - ¥
TR2 - 4 2502098
TRS, 6 2502652
TR10, 14 25C2786KF
TRS, 12 2503299
TR7,13 2501590
T4 A195P003234
T6 4495P00324A
T1 4495P00325
13 4495P00328
17 A495P00351
12 4495P00408A
15 4495P00418
T8 4495P00419
T9 A895P004844
T10 4495P00485A
RV1,2 200 ohm + 20 % 0.5 W VAL
1c1 TLP504A
IC2 NJHT8LOBA 8V
1C3 NJH2903D



PARTS L IST FOR
FPOWER AMPLIFIER

D1 185101

b2,4 181588

b3 . HZ20 - 3 20.2 - 21.1 ¥

82 OHD3 - 100M

81 OHD3 - 110M

TP1 - 4 TP - 8G

N JHP - JO1X - A2

P1 HIF2B - 10D - 2.54RA 10 poles Included W3
P3 _ 1 - 480318 - ¢ ' Included W1
P4 1 - 480319 - 0 Included W2
P6 BNC - LP -3 5¢ ohin Inciuded W4
P7 HIF3BA- 10D - 2.54R 10 poles Inciuded W3
W1 A645P00710C

W2 A4645P00711C

W4 4645P00713C

W3 4645P00718C

PCB1 8545P02033

-



Printed Circuit Board (Version 2) 5P030084A

c2,8,9,13,11,16,17
25,27,28,29,31,32
53,71,76,80,84,88
93

€3,5,7,43,48,55,58
59,63-68,87-105

C4,6,44,56,57

C10,12

Cl4,15

€18,20,

€c1%,73,78,82,86,90
91

€21,22,34,35,42,70
75,79,83,87,94

C23,24

C36,37

C38-41

PARTS LIST FOR
POWER AMPLIFIER

0.1uF

0.01 uF

10 uF

820 pF

2200 pF

47 uF

1000 pF

1uF

2700 pF

220 pf

0.03 uF

+ 57

+ 80 %
- 20 %

100V

50V

50V

50V

400V

35V

400V

63V

50V

1kV

300V

FILN

CER

AL

CER

FILK

AL

FILN

FILM

CER

MICA

MICA



€45-47,49-52,54,60

61,62

C&9

C72,77,81,85,89,92

C74

b1,1¢0

D2,4,11,12

D3

D5-9

IC1

icz,4

IC3,5

IC6

J1

PARTS LIST FOR

POWER AMPLIFIER

0.1 uF +80 %
-20 %

100 uF +20 %

0.061 uF +10 %

100 F +20 %

155101

151588

HZ20-3 22-24V

151887

TLP5044A 0P/C X4

78L08 AVR + 8V

NJM2863D COMPLATOR

TC4013BP D/FF

TMP-J01X-A2 50Q

50V

63V

400V

50V

ZEKER

COAX.

CER

AL

FILX

AL

NEC

TOSHIBA

HITACHI

TOSHIBA

TOSHIBA

new JRC

TOSHIBA



L1

L2

L3,4

L5,6

L7

L11,12

L13,14

R1,8,17,18

R2

R4,29,33,36,39,40,46
66,67

R5,7,31,41

R6

R8

R9

4435P00358A

44395P003594

4495P003304A

4495P00453

3.3 uH

4435P004834A

4435P006360A

820 Q

6.8 Q

10k Q

100 Q

820 Q2

270 Q

270 Q

+20 %

PARTS LIST FOR
POWER AMPLIFIER

CAR
CAR

CAR

CAR
CAR
CAR

METAL



R10,11

R12,13,14

R15,16

R13,21

R20,22

R23,24

R25-28

R30

R32

R34

R35

R37,64,65,70

R38,53

R42

R43

PARTS LIST FOR
POWER AMPLIFIER

4.7Q

3.9Q

22 Q

1k @

15 @

1.2Q

100 Q

100 Q

1k Q

22 Q

100k Q@

22k Q

1.8k Q

2.2k Q

820 Q

1/6 ¥

1/6 ¥

1/6 W

CAR

CAR

CAR

CAR

METAL

METAL

CAR

CAR

METAL

CAR

CAR

CAR

METAL

CAR

CAR



‘R44

R45

R47,68

R48,50,52,863

R49

R51

R54

R55

R56

R57

R58,59

R60

R62

R68

R71

PARTS LIST FOR
POWER AMPLIFIER

1.5k Q

820 Q

47 Q

4.7k Q

2.2k Q

51k ©

3.3k Q

3.3k Q

330 Q

27k Q

15k Q

270 Q

120 Q

1.5k Q

270k Q

1/6

1/6

1/6

1/6

1/6

1/6

1/6

1/8

1/6

1/86

CAR

CAR

CAR

CAR

CAR

CAR

CAR

CAR

CAR

CAR

CAR

CAR

CAR

CAR

CAR



PARTS LIST FOR
POWER AMPLIFIER

RV1 200Q
RV2 5k Q

RV3 10k Q

S1,2 110°C SWITCH
T1 4495P00325

T2 4495P004084

13 4435P00328

T4 4495P003264

T5 4495P003278B

T6 4495P00324A

T7 4495P00351

T8 4495P004194A

T9 4495P00434B

T10 4495P00485B



TR1,8

TR2,3,4

TR5,6

TR7

"TR9,12

TR10, 14

TRI1

TR15

W1

W2

W3

W4

PARTS LIST FOR
POWER AMPLIFIER

2541015-Y
2502098
MRF150KP
25D1590
2503289
25C2786KF
25A429(G)0-TH

25C1590

4645P00710C
4645P00711C
4645P00718C

4645P00713H

TOSHIBA

TOSHIBA

KOTOROLA

NEC

TOSHIBA

NEC

TOSHIBA

TOSHIBA






C22
(35,36
Co4

06
€13,15
€26

c20
24,7
C40

€33

C2

027
C23,25,38
C43

C4, 41
39,50
8,37
C49.55
€16, 52
C5

C18

€29
€21,28
£47,51
31,53
034,48
C13,17,45
c19
€11.14, 42
€30

PARTS

L OW PASS

L. P. F.

27
33
39
43
220
51
5%
68
7
82
91
100
110
120
130
150
160
180
200
240
270
300
330
390
430
510
560
620
730
820

LI ST

FILTER

FOR

Printed Circuit Board
Version 2

PF
PF
PF
PF
PF
PE
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PF
PE
PF
PF
PF
PF
PF
PE

oP02034

i+

I+ i+

o M H O H

3%

o
A

5%
3%
LIS
9%
v %
%
5%
5%
5%
3%
5%
9%
5%
%
9%
a %
5%
L
o %
%
5%
5%
5%
5%
5%
5%
5%
5%

1

A—I_L—I—h.-..l.—l—‘-—h—l-—i—\_\—l—h.—k—-l_l—l—l—b-—-—l—i—l—l_—\_.\—-&A

KV
Kv
KV
KV
KV
Kv
KV
Kv
Kv
KV
KV
KV
KV
KV
kv
KV

KV
KV
Kv
KV
KV

Kv

KV
KV
KV
KV
KV

HICA «
HICA
MICA
HICA
MICA
MICA
HICA
MICA
HICA
HICA
HICA
HICA
HICA
MICA
HICA
HICA
HICA
HICA
MICA
HICA
HICA
MICA
HICA
MICA
MICA
MICA
HICA
HICA
HICA
HICA



€32
€8, 46
ca4

C12

C10

C56
057,60
€58, 59
€61 - 86

cer - 97

D1 -8

09,10

J1,2

P1

1,2

K1 - 16

R1 -4
RS, 6

PCB1

PARTS

LOW PASS

I ST FOR

FILTER

Printed Circuit Board

L. P. F. 5P02034

910 PF
1200 PF
1300 PF
1600 PF
1800 PF

1 uf

0.1 uf

0.01 uf

0.01 wuF

0.1 wuF
355008

185101

BNC - LR

HIF3F - 16PA - 2,54D8
4495P00419

MR301 - 24HS

100 ohm

10 Kohm

8545P02034

5%
5%

-4
o

2%
5%
5%
5%
2%
80 %
20 %
80 %
- 20%

O H

[

+

50 ohm

5%
5%

H+ I+

version 2

Kv
Kv
Kv
Kv
KV

N U N N

100
100
250

a0

L=

o0 Vv

16 poles

24V

172 ¥
176

MICA
HICA
MICA
HICA
HICA
FILH
FIEH
FILM
CER

CER

CAR
CAR



PARTS L IST FOR
LOW PASS F I LTER

125,26 4495P00337E
L27 L495P00338 A
18,9 4495P003394A
110,15,16 4495PO03L1A
L2L 4L95PO034LLB
L7 . 4495P003454A
L5 44 95P003L64
Ll 4 LLO5POO4I0
L17 4495P00L12
L22 LL95POOLLS
L6 LLOSPOOL4LS
L23 4495P00416
Le,3 L495P00420
L11-13 L495PO0L22
L1y 4L 95P004 2L
119,20,21 LL95POOL2S
118 LLY5PO0OL26






¢1-3
C4,5
C8A, B

9

DA, B
02,3

Fi

K1

11

R »3

ST1

P1
P2
P3
P4
P5
P6
P7
P8, 9

PARTS

LI ST

FOR

POWER SUPPLY UNIT

Power Supply Main Circuit NJD-1966R

330 uF 204
1 ut + 5%
4700 u f + 50 %
- 10 %
0.001 F - 10 ¥
30BLN
WO3C
QAD25 - 100
MB3D12
G50 - 1011H
T~ 24B - 125
4476P038604
330 ohm + 5%
10 ohm + 5%
5003F 110°CH - 1

HIF3C - 20D - 2,54C
171822 ~ 6
1-171822 - ¢
171822 - 5

171822 - 4
1-171822 - 0
171822 - 3

170148 - 2

ad v
50 vV
3V

630 V

3 H
2 H

20 poles
6 poles
10 poles
5 poles
4 poles
10 poles
13 poles

aL
FILM
AL

FELM

METAL
HETAL






FPFARTS LIST FOR
POWER SUPPLY—A CIRCUIT

Printed Circuit Board Power Supply-A1 P06192B

C1A ~I 0.0022 1 F = 103 MV rILH

2 0.022 uf = 10% 400 v FILM

C3A ~J,20A ~B, 00 L F T 20 % 63.V AL

214~B 26

C4 2200 ¢ f + 50 % 63 V AL
- 10 %

Ch 00 u F T 20% 63 V AL

6 100 i« F T 2% 3V AL

C7,14 100 2 F +20% 25V Al

cé 47 u f 20 % 25V AL

9,18 0.047 u F + 5% NV FILM

€10,11,13,17 0.01 u F +10% 0V FILH

C12, 30 - 35 0.0047 £ F + WX 0V FILH

C1a 10 1« F + 20 % 100 v AL

C16 Tut T 20% NV Al

€19 220 1 F T 20% 16V AL

C22,27~29 0.047 o F > 10% NV FILM

€23,24 ,36 0.1 ut + 5% NV FILH

€25 10 ut T 20% S0V AL

CR1,2 03P2H

01 Wo3C ,

D2 HZ128 - 2 12.6~13.1 V

3.8 HI3A - 1 2.5~ 2.7V

D4,7,9,14,15,16,19, 13953

21,22

05,10, 11 HZ6C - 2 6.0~ 6.3v

06, 12 HIOC - 3 9.3~ 9.7V

D17,18,20 €16 - 22

Fi T - HFE1NR15A

F2 T - MFGONRD. 54

FS1,2 T8 -04-P-8N



FPFARTS L I ST FOR
FPOWER SUPPRPLY-—A T CIRCUTIT

Ic1 MB3759

2 171825 - 6 6 poles

J3 1 - 171825 - 0 10 poles -

J4 171825 - 5 5 poles

J 171825 - 4 2 potes

L1 A~T 4476P03851

L2 HTA - T14.5 - 20 - 7.5

RIA ~T 3.3 Kohm + 5% 1/4 4 CAR
R2.8,11,13,14,24, 25, 26 1 Kotm + 5% 14 ¥ CAR
RS 10 ohn + 5% 2 W METAL
R4A ~B 10 mohm

RS 1.5 Kohm + 5% 2 H METAL
RS, 16, 27, 30, 38, 40, 46 10 Kohm + 5% 1/4 4 - oA
R7 330 Kohm + 5% 174 ¥ CAR
R9, 10, 33, 34, 41 2.2 Kohm + 5% 174 CAR
R12 39 Kohm + 5% 1/4 W CAR
R15, 50 33 Kohn + 5% 1/4 W CAR
R17,31,37,39,42,43,45,49 4.7 Kohm + 5% 1/4 ¥ CAR
R18, 47 12 Kohm + 5% 174 W ' CAR
R19 _ 220 Kohm + 5% 1/4 CAR
R20,29, 32, 44 100 ohm + 5% 1/4 W CAR
R21 51 Kohm + 5% 1/4 W CAR
R22 5.6 Kohm + 5% 1/4 W CAR
R23, 48 3.9 Kohm + 5% 174 W CAR
R26 470 ohm + 5% 1/4 ¥ CAR
R35, 56 6.8 Kohm + 5% 174 W CAR
R36 1.8 Kohm + 5% 1/4 W CAR
R51 39 ohn + 5% 176 % CAR
R52 220 ohn + 5% 1764 CAR
R53 560  om + 5% 174 W CAR
R54A~B 820 ohn + 5% 2 W METAL
RS5 56 Kohn + 5% 2 W METAL



PARTS LI ST FOR
FPOWER SUPPLY—A 1 CIRCUTIT

TR1A~T

TR2

TR3
TR4,7,9,10,11,13
TRS

TRG

TR8

TR12

VR1
VR2

PCBY

28K532
280717
251015 - Y
25C1815
28C1173
2541012
2501164
25K304

1 Kohm 120 % 0.25 W VAR
200 ohm *20 % 0.20 ¥ VAR

3546P061928






PARTS LISsST FOR
FPOWER SUPPLY—AZ2 CIRCUIT

Printed Circuit Board Power Supply-A?2 P06193

¢1 2200 u F + 50 % B3 V AL
— 10 %

c2 0.1 uF + 5% 50V FILM

£3.4,13 0.0047 & F + 10 % 50V FILM

€5,6,7 1000 PF +10% 630 V FILM

c8 220 u F + 20 ¢ 35V AL

C9 A~ B a0 u F +20% 25 V AL

C10 A~ B 1000 « F + 20 % 10 V AL

C11,16,24 10 & F + 20% 50 v AL

12 0.047 i F + 5% 50 V FILM

C14, 18 0.001 uF + 5% 50 V FILN

£15,22 100 u F +20% 25 ¥ AL

17 0.0022 p F + 10 & 830 V FILM

£19, 20,21 0 uF + 10 % 50 V FILM

€21 100 u F +20% 10V AL

£23 0.1 uF + 5% 50 V FILH

DST, 2 10012041

DS3 ESACS? - (04

F1 T ~ MFBONR3A

FS1 TS - 04 - P - SN

I¢1 LLPC1042C

L1 CY13X 8X 4.5p

2,3 CY13X 8X 4.5A



PARTS LIST FOR 1
POWER SUPPLY—AZ2 CIRCUIT

R1 82 Kohm +5 g 1/4 W CAR [
R A~B 0.22 ohm +5 % 14 HETAL
R3,4,12,15,18, 1 Kohm +5 ¢ 1/4 ¥ CAR il

22 - 25,27 - 30,35

RS 100 ohn . 45 % 2 W METAL g
R 3.3 ohn +5 % 2 W METAL .
R7 33" ohm +5 % 2 W HETAL '

RS ,36,38 - 40 10 Kohm +5 ¢ 1/4 W CAR

RY 100 ohn +5 % R HETAL D' |
R10,11,16 2.2 Kohn +5 ¥ 1/4 W CAR

R13 12 Kohm +5 ¥ 1/4 W CAR

R14 100 Kohm +5 § 174 W CAR

R17 100 ohn +5 % 14 W CAR

R20 8.2 Kohm +5 § 1/4 W CAR

R21,26, 34 4.7 Kohm +5 14 ¥ CAR

R31 22 ohn +5 ¥ 14 METAL

R32, 33, 37 39 ohn +5 § 174 W CAR

TR1,2 25K525

TR3 , 10 2541015 - Y 0
TRY, 7,11 2501815 o
RS, 8 2502655 ‘ ol

TRG, § 2541020 -
T 4416PO5T30A

VR1 1 Kohm +20% 0.25 ¥ VAR

PCB1 3546P06193



,._.ﬁv._..

PARTS L I ST FOR
FPOWER SUPPLY—AZ3 CIRCUIT

Printed Circuit Board Power Supply-A3 P06318

C1 -6 0.1 utr +5% 50V FILH
c7 470 u F +20 % 16 V Al

D1 HIOC - 1 -L - TA

02,3 18953

Jé 1 - 171825 - ¢ 10 poles

J7 171825 - 3 3 poles

PC1,3 TLP521 - 2

R1A ~B, 24 ~B, 4.7 Kohm =5 % 1/4 W CAR
4,8

R3, 7 1 Kohm +5 % 174 ¥ CAR
R9 220 ohm +5 % /4 W CAR
R10 120 ohn +=5 % /4 ¥ CAR
R 10 Kohm 5 % /4 W CAR
R12 12 Kohm +5% 1/4 ¥ CAR
TR1,2 25C1815

PCB1 4546P06318






¢1

C2.4

F1
F§1

P1
P2
P3
P4
P5
P&

R1
T81
T82,3

TB4 - &

PCB1

PARTS

L IST

FOR

JUNCT I ON

Printed Circuit Board

Junction 5P0O1764A Version 2

6.1 wtF

T uk

0.01 £ F

T - HFGONR

F-71

HIF3BA - 60PA - 2.54DS
HIF3BA - 34PA - 2.54D8

+ 80 %
- 20%
+ 80 %
— 20 %
+ 80 %
- 20 %

2h

A
A

HIF3BA - 20PA - 2.54DSA

HIF3BA - 16PA - 2.54D8
HIF3BD - 10PA - 2.54D8
HNC2 - 2.5P - 3DS

12 Kohm
1 Kohm

-+ 4

T - 8145 - 24P
TH - 8145 - 12P
P-90 with LTO - 81T

8545P01764A

A
A

5%
v %

- 2508

a0 v

50 v

a0 v

60 poles
34 poles
20 poies
16 poies

_10mhs

3 poles

176 H
1/6 W

24 poles
12 poles
1 pole

CER

" CER

CER

CAR

CAR



H " o — At et

®



PARTS LIST FOR
LC NETWORK

Printed Circuit Board
LC NETWORK 5P01553B Version 2

C1 30 PF + 5% 1KV HICA
c2 60 PF = 5% LKy HICA
€3 120 PF + 5% 1KV MICA
£4,13 240 PF + 5% 1Ky HICA
€5, 14 480 PF + 5% 1KV HICA
€6, 15 960 PF + 5% IKV KICA
c7 1900 PF + 5% K HICA
08 3800 PF + 5% IKY MICA
€9 .118 30 PF + 5% 2.5 Ky HICA
€10,11,119 60 PF + 5% 2.5 Kv HICA
¢12 117 120 PF +-5% 2.5 Kv HICA
C16 - 2332 - 34, 37 - 0.1 uF + 80 % 50 V CER
74,77 - 87, 89 - ~ 20 %

93,95,97,100 - 105,25-30
107,108,110 - 114,121

c122 - 124 0.022 4uF +80 % 50v CER
88 1000 PF + 10% 50 V CER
£94,96,99,116 47 uf + 20 % _ 50 V Al
c115 2 PF + 0.25 PF 500 v CER
120 10 PF + 0.5 PF 500 ¥ CER
€98 shorl 4

1,35 MR72C - 245 +24 VIC

K2 -9, 11 - 16, 18 - MR7TIC - 248 +24 VDC

20, 26 - 32

K23 - 25,33 RO9 - 1020

K34 RO9 - 1107

D14, 15,17 HLMP - 6208 red 8 elements

D16 HLMP - 6205 red 5 elements

D18 - 36,39 - 45, 182411

53,55

D47 185101



048
D49
050

I
IC2

T1-2
13

P1,3
P2

1B1,3 - 6
182

H
J2

L1

L3
L4
L5
L6
L7
L8
L9
110

L1
L12

PARTS

LIST FOR

LC NETWORK

GL112H8
GL3PGT
GL3PRT

NJNT8124
NJH7B05A

4455P00298
4455P00293

HIF3H - 20D - 2.54DSA
HIF3H - 60D - 2.54DSA

vel 12 segments
green
red
+12 V¥
+ 5V
20 poles
60 poles

P-90 with LTO - 81T - 250N

S-36-12p

12 poles

M-R 2503 5/8 - 24UNEF - 24

BNC- PJ - 1.5

A455P00281
4455P00282
4455P00283
4455P00284
4455P00285
4143700089
4143700090
4143100091
4143100092
4143700093
41437100094
47 K

Included W2



81,2
83
S4,5
$6,7,9
58

R1,50
R2,51

R3

R6

R7

R9,18 - 26,

R10 - 17,29 - 35

R37

R40, 41,43
R42

R44

R45

R46
R47, 48
R52 '
R53
RS9, 57
R96, 58
Ra9

TR1,2

W1
W2

PCB1

PARTS

HTA206N - P
BP1F - 2M4
BT1D - 2H4
035708
D3S705

300 ohm
75 ohm
150 ohm
47 ohm
10 Mohm
16 ohm
10 ohm
390 ohm

4,7 Kohmx &
4.7 Kohmx 5

100 ohm
2.7 Kohm
270 ohm
47 ohm
220 ohm
10 Kohn
33 Kohm
4.7 Kohm
47 ohm

2801959 - ¥

He2L - 2
4645P008124

8545P012538

LI ST
LC NETWORK

H o H O H

with button 870082

2%

oS I ]
ae  aw

50%

10 %
5%
5%
5%

L4
n

5%
5%
5%
5%
9%
9%
5%
5%
9%
9%

FOR

10H
10 H
10H

tH

5H
/4 W
176 W

1H
178 |
178 o
174 ®
74 ¥
174 ¥

I H
1/4
174 ¥
174 o
174
174 ¥

Wi

WH
HETAL
CAR
CAR
CAR
METAL
FRR
FRN
CAR
CAR
CAR
METAL
CAR
CAR
CAR
CAR
CAR






PARTS LI ST FOR
AT U CONTROL

Printed Circuit Board
ATU Control 5P0O1749A Version 2

c1,2,19,21 470 PF + 10 % 50 V CER

€3, 4,29, 32 1000 PF + 10 % 50V CER

€5, 6,35, 39, 40, 68 0.01  F +80% 50 V CER
— 20 %

C7,11,14,16 - 18,20, 0.1 u f + 80 % 50 V CER

22,23,26 - 28,30, —- 20 %

31, 34, 37, 38,41

45 - 48, 50 - 58,

60 - 62,64 ~ 67,69 - 74

08,9 22 PF + 5% 50 V CER

C10,49 10 uF + 20 % 35V AL

R12, 13,24, 25,33, 0 uF 520 % 25V AL

42 - 44

015 1TuF + 20 % 50 V AL

063 47T u F +20% 25 V AL

D1,5,12 - 15 182471

D2 HISC - 2 6.0 - 6.3V

D3,7,8, 11 185101

D4 HZ9C - 3 9.3-9.7V

B HI2B - 1 1.9-2.6V

D9, 10 HZ5B - 1 4.6 - 4.8V

D16 18597

D17 151588

11,2 100 1 H + 10 %

ICT LPDTB10G - 36

162 TAHCT373P

Ic3 MBM2764 - 20 With 1026 ~ 2808 - GS4

IC4 7AHC2T3P

IC5 74HCOOP

106-9 TD62003P

IC10 IR - 2433



PARTS LIST FOR
ATU CONTROL

IC11,12 NJM2904D
1613, 14 NJMH2903D
IC15 NJH78L0BA 6V

TR1 -~ 3,6,7, 9,10 2501959 - Y

TRS 2502298

TR8 25A1015 - Y

J1,3 HIF3H - 20PA - 2.54DSA 20 poles

J2 HIF3H - 60PA - 2.54DSA 60 poles

M1,2 M8 - 8P

R1 - 29,94,95 10 ohm g I 4 176 ¥ CAR
R30,32 ,35, 42, 10 Kohm * 3% 1/6 W CAR
66, 69,98

R31 .41 47 Kohm + 0% 176 W CAR
R33 470 ohm T 5% 176 H CAR
R34 18 Kohm *+ 5% 1/6 W CAR
R36, 44 - 47,49, 1 Kohm + 5% 1/6 W CAR
65, 68,83, 85,87,89,

106, 107

R43,109 2.7 Kohm + 9% /6 W CAR
R48, 50,103 22 Kohm + 5% 176 W CAR
R51,91 - 93,96, 99, 4.7 Kohm T 5% 176 W CAR
100, 105, 112

R52 27 ohm *

2% 176 W CAR



PARTS LI ST FOR
AT U COCNTROL

R53, 54 18 ohm T 5% 176 W CAR
Ra9, 57, 58, 60, 70, 100 ohm * 5% 176 ¥ CAR
108

R58, 59 68 ohm T 5% 1/6 ¥ CAR
R61,111 120 ohm T+ 5% 174 # CAR
R62 240 ohm T 5% 1/6 W CAR
RB3 62 ohm * 5% 176 W CAR
R64, 67 96 ohm T 5% 176 ¥ CAR
R71,72,101 102 3.6 Kohm T 5% 1/6 W CAR
R7S 77 680 ohm + 5% 1/6 W CAR
R79 , 81 ' 820 ohm + 5% 176 W CAR
R97 33 Kohm T 5% 1/6 W CAR
R104 47 ohm + 5% 1/6 B CAR
R110 33 ohm t 8% 176 4 CAR
R113 1 Kohm t 5% 174 W CAR
X1 4515P00342 6.5536 HHz

PCB1 8545P017494






