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INTRODUCTION

This service manual describes the latesl service information
for the 1IC-756 HF/50MHz ALL BAND TRANSCEIVER.

MODEL VERSION SYMBOL
US.A LSA

1C-756 Europe EUR
Frange FRA

To upgrade quality, any electrical or mechanical parts and
internal circuits are subject to change without notice or
obligation.

DANGER

NEVER connect the transceiver 1o an AC outlet or to a DC
power supply that uses more than 16 V. This will ruin the
ransceiver.

DO NOT expose the transceiver to rain, snow or any liquids.

DO NOT reverse the polarities of the power supply when
connecting the transceiver.

DO NOT apply an RF signal of more than 20 dBm (100 mW) to
the antenna connector. This could damage the transceivers
Iront end.
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ORDERING PARTS

Ee sure to include the following four points when ordering
replacement parts:

1. 10-digit arder numbers

2. Component part number and name

3. Equipment model name and unit name
4. Quantity required

<SAMPLE ORDER>

10003350 SIC pPCINATGR  IC-756 MAIN UMIT 5 pleces
SE10005770  Screw BiH M3 x & ZK IC-T56  Bottom cover 10 pieoes
Addresses are provided on the inside back cover for your

convenience.

REPAIR NOTES

1. Make sure a problem is internal befare disassembling the
ransceiver.

2. DO NOT open the transceiver until the transceiver is
disconnected from its power source,

3. DO NOT force any of the variable components. Tum them
slowly and smoathly.

4. DO NOT short any circuits or élecironic parts. Aninsulated
tuning tool MUST be used for all adjustments.

5. DO NOT keep power ON for a long time when the
transceiver is delective.

5. DO NOT transmit power into a signal generator or a sweep
generalor,

7. ALWAYS connect a 50 dB to 60 dB atlenuator between
the transceiver and a deviation meter or spectrurm analyzer
when using such test equipment.

8. READ the instructions of test equipment thoroughly before
connecting equipment to the transcenser.
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B RECEIVER

* Receive system  :
SS8B, CW, RTTY Quadruple-conversion

SECTION 1 SPECIFICATIONS
B GENERAL
+ Frequency coverage:
Receive  0.030-60.000 MHz*'
Transmit  1.800-1.999 MHz*  3.500-3.999 MHz*?

7.000-7.300 MHz**  10.100-10.150 MHz**
14.000-14.350 MHz*? 18.068-18.168 MHz*?
21.000-21.450 MHz*? 24.890-24.990 MHz**
28.000-29.700 MHz*? 50.000-54.000 MHz**
*' Some frequency bands are not guaranteed.
*2 Depending on version.
* Mode : USB, LSB, CW, RTTY, AM, FM
* Number of memory channels:
101 (99 regular, 2 scan edges)
¢ Antenna connector : SO-239 X 2 and phono [(RCA); 50 Q]
* Usable temp. range: —10°C to +60°C (14°F to 140°F)
¢ Frequency stability : Less than 200 Hz from 1 min. to 60 min.
after power ON. After that rate of stability
less than £30 Hz/hr at +25°C (+77°F).
Temperature fluctuations 0°C to +50°C
(+32°F to +122°F) less than £350 Hz.
:1Hz
: 13.8 V DC 15 % (negative ground)

* Freq. resolution

* Power supply
requirement

¢ Current consumption:

Transmit max. power 20A
Receive  stand-by 25A
max. audio 27A
¢ Dimensions : 340 (W) X 111(H) X 285(D) mm
13 3/g(W) X 4 3/g(H) X 11 7/32(D) in
* Weight :10.5 kg (23.1 Ib)

¢ Cl-V connector : 2-conductor 3.5(d) mm (1/8")

B TRANSMITTER
* Qutput power
SSB/CW/RTTY/FM 2-100 W
AM 1-40W
* Modulation system :
SSB, AM PSN moduiation

FM Variable reactance modulation
*» Spurious emission : 50 dB (HF bands)
60 dB (50 MHz band)
» Carrier suppression: 40 dB
* Unwanted sideband suppression:
55 dB
¢ ATX variable range : £9.999 kHz
* Mic. connector : 8-pin connector (600 Q)
¢ ELE-KEY connector: 3-conductor 6.35 (d) mm (1/4")
¢ KEY connector : 3-conductor 6.35 (d) mm (1/4")
* SEND connector  : Phono (RCA)
¢ ALC connector : Phono (RCA)

superheterodyne

AM, FM Triple-conversion superheterodyne
* Intermediate frequencies: (Unit; MHz)
MODE SSB CW, RTTY AM FM
1st 69.0115 69.0106 69.0100 69.0115
2nd 9.0115 9.0106 9.0100 9.0115
3rd 0.455 0.455 0.455 0.455
4th | 0.015625 0.015625 - -
*» Sensitivity :
SSB, CW, RTTY 0.16 uV (1.80-29.99 MHz)"
(10 dB S/N}) 0.13 uV (50.0-54.0 MH2)*
AM 13 uV (0.5-1.799 MHz)
(10 dB S/N) 2 uV (1.80-29.99 MHz)™
FM 0.5 uV (28.0-29.99 MHz)*'

(12dB SINAD)  0.32 uV (50.0-54.0 MHz)*?
*' Pre-amp 1 ON *2 Pre-amp 2 ON
* Squelch sensitivity (threshold):

SSB/CW/RTTY  Less than 5.6 uV
FM Less than 1.0 uV
* Selectivity :

SSB/CW/RTTY  More than 2.4 kHz/-6 dB
Less than 3.8 kHz/-60 dB

AM More than 9.0 kHz/—6 dB
Less than 20 kHz/-60 dB

FM More than 12 kHz/—6 dB

Less than 30 kHz/-60 dB
* Spurious and image: More than 70 dB
rejection ratio (except IF through in 50 MHz band)
¢ RIT variable range : +9.999 kHz
* Audio output power : More than 2.0 W at 10 % distortion
(at 13.8 V DC) with an 8 Q load
* PHONES connector: 3-conductor 6.35 (d) mm (1/4")
¢ EXT SP connector : 2-conductor 3.5 (d) mm (1/8") 8 Q

B ANTENNA TUNER

¢ Matching impedance range:
HF bands 16.7 to 150 Q unbalanced™'
50 MHz band 20 to 125 Q unbalanced*?
*1 Less than VSWR 3:1; *? Less than VSWR 2.5:1

» Minimum operating input power:
HF bands 8W
50 MHz band 15W

* Tuning accuracy : VSWR 1.5:1 or less

* Insertion loss :Less than 1.0 dB

(after tuning)

All stated specifications are subject to change without
notice or obligation.
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«TOP VIEW
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SECTION 3

DISASSEMBLY AND OPTION INSTALLATIONS

® Opening the transceiver’s case

Follow the case and cover opening procedures shown
here when you want to install an optional unit or adjust
the internal units, etc.

@ Unscrew 2 screws from the left side of the trans-
ceiver to remove the carrying handle as shown
below.

o UT-102 VOICE SYNTHESIZER UNIT

(D Remove the top and bottom covers as shown
above.

(2 Remove the protective paper attached to the bot-
tom of the UT-102 to expose the adhesive strip.

® Plug UT-102 into J801 (SPEECH UT-102) on the
MAIN unit as shown in the diagram at right.

® Return the top/bottom covers to their original posi-
tions.

.

CAUTION: DISCONNECT the DC power cable
from the transceiver before performing any work on
the transceiver. Otherwise, there is danger of
electric shock and/or equipment damage.

MMM

@ Unscrew 7 screws from the top of the transceiver
and 4 screws from the sides, then lift up the top
cover.

(® Turn the transceiver upside down.

@ Unscrew 6 screws from the bottom of the trans-
ceiver, then lift up the bottom cover.




® Optional IF filters

(» Remove the top and bottom covers as shown on
the previous page.

(@ Turn the transceiver upside down. Install the de-
sired filter as shown in the diagram at right.
+The 9 MHZz filters can be installed in either direction.

(3 Replace the top/bottom covers.

.

NOTE: After filter installation, specify the installed
filter using set mode. (See instruction manual)
Otherwise, the installed filter will not function

Z properly.

MMM

e CR-502 HIGH STABILITY CRYSTAL UNIT

(» Remove the top and bottom covers as shown on
the previous page.

2 Turn the transceiver upside down. Unscrew 6
screws from the PLL shielding plate, then remove
the plate.

(3 Cut the leads of R56 and L55 (in a shielded box)
on the PLL unit.

@ Put the CR-502 in the space available as shown in
the diagram, then solder its feet into place (6
points).

(® Adjust the reference frequency using a frequency
counter.

@ Return the shield case, shield plate and top/bottom
covers to their original positions.

9 MHz optional filter

455 kHz optional fitter

Reference freq. check point
(cable from J81; 60.00 MHz)




SECTION 4

CIRCUIT DESCRIPTION

4-1 RECEIVER CIRCUITS
4-1-1 RF SWITCHING CIRCUIT

(CTRL AND RF UNITS)
The RF switching circuit leads receive signals to bandpass
filters from an antenna connector while receiving. However,
the circuit leads the signal from the RF power amplifier to
the antenna connector while transmitting.

RF signals from [ANT 1] or [ANT 2] pass through the anten-
na selector (RL3), transmit/receive switching relays (RL1,
RL2, BL4), and low-pass filter (L27, L28, C63-C66, C105),
and are then applied to the RF unit via J2.

The signals from the CTRL unit either bypass or are applied
to the 6 dB (RF unit, RL751, R752) and/or 12 dB {RF unit,
RL752, R754) attenuators via the antenna selector. By
selecting the attenuators, 0 (bypass), 6, 12 and 18 dB
attenuations are obtained. The signals are then applied to
the RF filters.

When the [RX ANT] is selected, the RF signals are passed
through the low-pass filter (RF unit, L781, L782,
C783-C787), then applied to the antenna selector (RF unit,
RL781).

4-1-2 RF BANDPASS FILTER CIRCUIT (RF UNIT)
RF bandpass filters pass only the desired band signals and
suppress any undesired band signals. The RF circuit has
11 bandpass filters and 1 low-pass filter.

(1) 0.03-1.6 MHz

The signals pass through the attenuator (R421, R423,
R424), low-pass filter (L421-L423, C421-C425), and are
then applied to the RF amplifiers (Q181, Q281).

{2) 1.6-60 MHz
The signals pass through the high-pass filter (L701-L703,
C701-C704) to suppress excessively strong signals below
1.6 MHz. The filtered signals are applied to one of 11 band-
pass filters as below, and then applied to or bypass the pre-
amplifier circuit.

« RECEIVER CONSTRUCTION

1st mixer B
Q161, Q162

2nd mixer |

3rd mixer

Used RF filter

sana | Gortel | 0ot | mana | o] et
0.03-1.6 MHz| BO N/A | 11-15MHz | B7 |Ds62'%:2
16-2MHz | B1 | D442'2| 15-22MHz | B8 | D562'%2
2-3 MHz B2 |D442'/2| 220-30MHz | B9 | De02':
3-4 MHz B3 | D482z} 30-50 MHz | WB10 | D642
4~6 MHz B4 |D482'%:| 50-54 MHz | B10 | D602
6-8 MHz B5 |D522'%:| 54-60 MHz | WB10 | D642
8-11MHz | B6 |Ds522':

4-1-3 PRE-AMPLIFIER CIRCUITS (RF UNIT)
The IC-756 has 2 gain levels of pre-amplifier circuits. One
has 10 dB gain over a wide band frequency range and the
other one has 16 dB gain for the 21-28 MHz bands.

When the [PREAMP] swifch is set to [PRE1] or [PREZ2], the
signals are applied to the pre-amplifier 1 (Q341, Q342) or
pre-amplifier 2 (IC371) circuit, respectively. Pre-amplified or
bypassed signals are applied to the RF amplifier circuits.

4-1-4 RF AMPLIFIER AND 1st MIXER CIRCUITS
(RF UNIT)

The 1st mixer circuit mixes the receive signals with the 1st

LO signal to convert the receive signal frequencies to a 69

MHz 1st IF signal. The IC-756 has two tst mixer circuits for

the dualwatch function.

The signals from the pre-amplifier circuit, or signals which
bypass the pre-amplifiers, are divided at L187. Each signai
is applied to a 30 MHz cut-out low-pass filter, RF amplifier
(Q181, Q281) and then to a 1st mixer (Q161/Q162 or
Q261/Q262).

Each 1st LO signal «1stIF frequency
(69.0415-129.0115 MHz) Mode Frequency
enters the RF unit from the

PLL unit via J101 or J201. 5B 69.0115 MHz
The LO signals are ampli- CW, RTTY | 69.0106 MHz
fied at the LO amplifier

(Q101 or Q201), filtered by AM 69.0100 MHz
a low-pass filter, and then FM 69.0115 MHz

applied to each 1st mixer.

to FM demodulator (1C306)

4th mixer

Figta/b D302 Fi51, Fi52 IC51 Fl201-F1203 (C201 J— :
LPF or Crystal Crystal Crystal E DSP | to AF selector
BPF filter : filter filter i..?f??!ﬁ'! R (1C508)
69.0115 MHz ! 9.0115 MHz 455 kHz
0.03-60.0 MHz istmixer A 20dLO | 3rdLO 4hLO
Q261,Q262  60.0MHz |

1stLO A i
RF UNIT | MAIN UNIT



4-1-5 1st IF CIRCUIT (RF UNIT)

The 1st IF circuit filters and amplifies the 1st IF signal. The
1st IF signal combined at L201 is applied to an MCF (Mono-
fithic Crystal Filter; FI181a) to suppress out-of-band signals.

The converted 1st iF signal level is adjusted at PIN attenua-
tors (D141, D143 or D241, D243) controlled by the [BAL]
controller for the dualwatch function. The signal is applied
to the 1st IF amplifier (Q141 or Q242) and then combined at
L201.

The combined signal passes through the MCF (FI81a) and
is amplified at Q81. The amplified signal is filtered at the
other MCF (Fi81b) and then applied to the 2nd mixer circuit.

4-1-6 2nd MIXER CIRCUIT (RF UNIT)
The 2nd mixer circuit mixes the filtered 1st IF signal and
2nd LO signal (60.00 MHz) for conversion to the 2nd IF,

The 1st IF signal from the MCF (FI81b} is converted into a 9
MHz 2nd IF signal at the 2nd mixer circuit (D302).

The 2nd iF signal is applied *2nd IF frequency

to the MCF (MAIN unit, Mode Frequency
FI51) to suppress un-
desired signals such as the SSB 9.0115 MHz
2nd LO signal, and then CW, RTTY 9.0106 MHz
applied to the noise blanker AM 9.0100 MHz
gate.

FM 9.0115 MHz

4-1-7 NOISE BLANKER CIRCUIT (MAIN UNIT)
The noise blanker circuit detects pulse-type noise, and
turmns OFF the signal line when the noise appears.

The 2nd IF signal from the MCF (Fi51} is applied to the
noise blanker gate (D54, D55). A portion of the signal from
FI51 is amplified at the noise amplifiers (IC101, Q101,
Q103), then detected at the noise detector (D101) o con-
vert the noise components to DC voltages.

The signal is then applied to the noise blanker switch
{Q105, Q106). At the moment the detected voltage exceeds
Q105’s threshold level, Q106 outputs a blanking signal to
close the noise blanker gate (D54, D55). The T8V and PLL
unlock signal are also applied to Q1086, to control the noise
blanker gate.

Some DC voltage from the noise detector circuit is fed back
to the noise amplifier ({C101) via the DC ampilifiers (Q102,
Q104). The DC ampilifiers function as an AGC circuit to
reduce average noise. Therefore, the noise blanker function
shuts off pulse-type noise only.

4-1-8 2nd IF CIRCUIT (MAIN UNIT)
The 2nd IF circuit amplifies and filters the 2nd IF signal.

The 2nd IF signal from the noise blanker gate (D54, D55) is
amplified at the IF amplifier (Q53) and applied to a 2nd IF
filter which is selected in the filter selection mode.

« 2nd IF filters

" Control
Mode Used filter signal
Built-in 2.4 kHz (Fi52) 283K
CW, RTTY, SSB, AM-N | 1150 kHz (C84) or 2STH
AM, FM, FM-N Built-in +15.0 kHz (C84) 2STH
Optional FL-100 (2500 Hz)
CW-N, RTTY-N Optional FL-101 (2250 Hz) 280P
Optional FL-232 (+350 Hz)
SSB-N Optional FL-223 (#1.9 kHz) 2S0P

The filtered signal is amplified at the buffer-ampilifier (Q54),
then applied to the 3rd mixer circuit.

4-1-9 3rd MIXER AND 3rd IF CIRCUITS

(MAIN UNIT)
The 3rd mixer circuit mixes the 2nd IF signal and the 3rd
LO signal to obtain the 3rd IF (455 kHz) signal.

The 2nd IF signal from the buffer-amplifier (Q54) is applied
to the 3rd mixer circuit (IC51, pin 8). The 3rd LO signal from
the PLL unit is applied o the 3rd mixer (IC51, pin 8). The
mixed signal is output from pin 3, then applied to one of the
3rd IF filters.

o 3rd IF filters

Mode Used filter Control
signal
Built-in +2.8 kHz (F1201), or| 3S3K,
CW, RTTY, SSB, AM-N |£9.0 kHz (Fi202) 389K
or +15.0 kHz (FI1203) or 3515
AM Built-in 9.0 kMz (Fi202), or 389K
+15.0 kHz (FI203) or 3815
FM Built-in £15.0 kHz (F1203) 3815
FM-N Built-in 9.0 kHz (Fi202) 389K
Optional FL-52A (500 Hz)
CW-N, RTTY-N, SSB-N |Optional FL-53A (+250 Hz) 3SOP
Optional FL-222 {+1.8 kHz)
SSB-W .
(“SSB-N" on the display) Optional FL-257 (+£3.3 kHz) 350P

The filtered signal is ampilified at the IF ampilifier (Q203},
then applied to the AM demodulator, the 4th mixer circuit or
the FM demodulator circuit after being amplified at the other
IF amplifier (Q205; except FM, Q307; FM).

4-1-10 4th MIXER CIRCUIT (MAIN UNIT)

The 4th mixer circuit mixes the 3rd IF signal and the 4th LO
signal to obtain the 4th IF (15.625 kHz) signal while SSB or
CW mode is selected.

The 3rd IF signal from the IF amplifier (Q205) is applied to
the 4th mixer circuit (IC201, pin 6), except in FM and AM
modes, and is mixed with the 4th LO signal to be converted
into a 4th IF signal. The 4th IF signal is applied to the D8P
board.

4-1-11 DSP RECEIVER CIRCUIT (DSP BOARD)
The DSP (Digital Signal Processor) board enables digital
noise reduction, digital PSN (Phase Shift Network) demodu-
lation, digital automatic notch and digital APF (Audio Peak
Filter).




The 4th IF signal from the 4th mixer circuit (MAIN unit,
1C201) is amplified at 1C414a then passed through the ana-
log switch {IC423, pins 5, 3). The switched signal is level
shifted at 1C419b after being passed though the low-pass
filter (1IC419d, 1C419a), then applied to the A/D convertor
(1C408).

The converted signal is applied to the DSP ICs (IC425,
1C429) for demodulation, automatic notch, audio peak filter
and noise reduction, etc. The output signal is applied to the
D/A convertor (1C409, 1C419c¢) and converted into analog
audio signals.

The converted audio signals are passed through the low-

pass filter (1C411), analog switch (1C423, pins 13, 14) then -

applied to the MAIN unit after passed through the low-pass
filter (IC414d) via J401, pin 15.

4-1-12 TWIN PBT CIRCUIT (RF AND MAIN UNITS)
The PBT (PassBand Tuning) circuit shifts the center fre-
quency of IF signal to electronically narrow the passband
width. The IC-756 has 2 PBT circuits.

The twin PBT circuit shifts the 2nd and 3rd IF within +1.5
kHz. As a result, the 2nd and 3rd IF are shifted from the
center frequencies of the 2nd and 3rd IF filters. This means
2nd or 3rd IF signals do not pass through the center of the
2nd or 3rd IF filter. Therefore, the overlap of the 2nd/3rd or
3rd/4th IF filter appears to be narrowed. Since the 3rd and
4th LO frequencies are also shifted the same value as the
2nd and 3rd IF shifts, frequencies are corrected at the
detector.

In the 1C-7586, the 1st LO frequency is shifted to change the
2nd IF because a fixed 2nd LO frequency (60.00 MHz) is
used. The 1st IF filter (RF unit, FI81) has a 15 kHz pass-
band width and does not affect PBT operation.

4-1-13 AGC CIRCUIT (MAIN UNIT)
The AGC {Automatic Gain Control) circuit reduces IF ampli-
fier gain to keep the audio output at a constant level.

The receiver gain is determined by the voltage on the AGC
line (Q207, collector). Q207 supplies minus voitage to the
AGC line and sets the receiver gain with the [RF/SQL] con-
trol.

+« AGC CIRCUIT

AM AGC AGC AGC
mode SLOW OFF FAST

AGC line

2d nd ©
@0 W S~
NS> A o
x o a
+
13 0 [o]
O F b @
8
gl eqevy
<ol S \a \S %
[s -2Re] Gt C
RFGV T I T
({RF/SQL] control} -

Q206

The 3rd IF signal from the buffer-amplifier (Q208) is detect-
ed at the AGC detector (D211} and is then applied to the
AGC amplifier (Q207). -5 V is applied to the AGC amplifi-
er's emitter to activate the AGC line using minus voltage.

When receiving strong signals, the detected voltage
increases and the AGC voltage decreases via the AGC
amplifier {Q207). As the AGC voltage is used for the bias
voltage of the IF amplifiers (053, Q203, Q205 and RF unit
Q81), IF amplifier gain is decreased. -

When the strong signals disappear, the AGC line voltage is
released by C228, €229, R265 and R266 while in SSB, CW
or RTTY mode. While in AM or FM mode, C243 or R267 is
connected in parallel to obtain appropriate AGC character-
istics, respectively.

4-1-14 S-METER CIRCUIT (MAIN UNIT)

The S-meter circuit indicates the relative received signal
strength while receiving by utilizing the AGC voltage which
changes depending on the received signal strength.

A portion of the AGC bias voltage (time constant line) is
applied to the differential amplifier (IC202a, pin 2) where the
difference between the AGC and reference voltage is
detected.

The detected voltage is applied to the main CPU (iC801,
pin 78) as the SML signal to activate the S/RF meter via the
sub CPU (SUB-LOGIC unit, IC3).

4-1-15 SQUELCH CIRCUIT (MAIN UNIT)

The squelch circuit mutes audio output when the S-meter
signal is lower than the [RF/SQL] setting level.

The S-meter signal is applied to the main CPU (IC801, pin
78) and is compared with the threshold level set by the
[RF/SQL] control. The [RF/SQL] setting signal is applied to
the main CPU via the A/D converter (SUB-LOGIC unit,
IC501) and sub CPU (SUB-LOGIC unit, IC3). The com-
pared signal is applied to the analog switch (IC507, pin 9) to
open or close the squelch.

In addition, the noise squelch signal from the FM IF IC
(FMNL) is applied to the main CPU (IC801, pin 82) in FM
mode. A portion of the AF signals from the FM IF IC (IC308,
pin 9) are applied to the active filter section (pin 8) where
noise components are amplified. The signals are rectified at
the noise detector section and then output from pin 14. The
resulting signal is applied to the main CPU via the FMNL
signal line.

4-1-16 AM DEMODULATOR CIRCUIT (MAIN UNIT)
While in AM mode, the 3rd IF signal from the IF amplifier
(Q205) is applied to the AM demodulator (D401) via the
buffer amplifier (Q208). The detected audio signals are then
applied to the AF selector (IC507, pin 12) via IC514 (pins 6,

1).

4-1-17 FM DEMODULATOR CIRCUIT (MAIN UNIT)
While in FM mode, the 3rd IF signal from the |F amplifier
(Q203) is applied to the FM IF IC (IC306, pin 5) via the IF
amplifier (Q307) where the IF signal is converted into AF
signals. The discriminator (X301} is connected to the
quadrature detector section (pin 10) for AF detection. The
detected AF signals are output from pin 9 and applied to the
AF selector (IC507, pin 14) via the de-emphasis circuit
{IC202b).



4-1-18 AF SELECTOR SWITCH (MAIN UNIT)

The AF signals from one of the detector or DSP circuits are
applied to the AF selector switch(es) (IC507 only/and
IC514). The AF signals from the DSP circuit are applied to
pin 7 of IC514; those from the AM demodulator are applied
to pin 6. The selected audio signals are output from pin 1
and applied to pin 12 of the AF selector (IC507).

The AF signals from the FM demodulator are applied to pin
14 of IC507. The squelch control signal is also applied to
pin 9 of IC507 for the squelch mute control. The selected
AF signals are output from pin 13 then amplified at the AF
amplifier circuit (IC5086, pin 2).

4-1-19 AF AMPLIFIER CIRCUIT (MAIN UNIT)
The AF amplifier amplifies the audio signals to a suitable
driving level for the speaker.

The AF signals from the AF selector are amplified at the
1C506 amplifier section (pins 2-4) and volume is controlled
by the AFGV signal at the VCA section (pins 7-9). The vol-
ume controlled AF signals are passed through the low-pass
filter (IC701a/b) then applied to the AF power amplifier
(IC504) via the AF mute switch (Q501).

The amplified audio signals are passed through the
[PHONES] and [EXT SP] jacks then applied to the internal
speaker when no plug is connected to the jacks.

The AF mute switch is controlled by the [AF] control via the
sub and main CPUs.

4-2 TRANSMITTER CIRCUITS
4-2-1 MICROPHONE AMPLIFIER CIRCUIT

(MAIN UNIT)
The microphone amplifier circuit amplifies microphone
audio signals to a level needed for the DSP (PSN), FM and
AM modulation circuits.

Audio signals from the [MIC] connector (pin 1) are amplified
at the audio amplifier section in IC502 (pins 2-4), then
applied to the VCA section {pin 7) via the analog switch
(IC513, pins 7, 1). The gain controlled signals are applied to
the DSP circuit after the tone level is adjusted at the tone
control circuit (IC515), or applied to the FM IDC circuit
(IC301b) after being pre-emphasized at [C301a.

The VCA section in IC502 (pins 7-9) controls microphone
gain from the [MIC GAIN] control using the MIGV signal from
the main CPU via the D/A converter (LOGIC board, 1C809).

* AF amplifier circuit

4-2-2 VOX CIRCUIT (MAIN UNIT)
The VOX (Voice-Operated-Transmission) circuit sets trans-
mitting conditions according to voice input.

A portion of the amplified audio signals from the AF amplifi-
er section in IC502 (pin 4) are again amplified at the AF
amplifier section in IC510 (pins 2—4), gain controlled at the
VCA section (pins 7, 9) then applied to the main CPU
(IC801, pin 54) after passing through the level comparator
circuit (IC503a, pins 1-3) as the VOXS signal.

The VOXV signal is applied to the VCA section in IC510
(pin 8) from the main CPU via the I/O expander (1C809, pin
4) to adjust VOX actionable sensitivity. This is controlled by
the VOX gain set in the VOX SET mode.

4-2-3 DSP TRANSMITTER CIRCUIT (DSP BOARD)
The microphone audio signals from the tone controller
(MAIN unit, IC515) are applied to the buffer-amplifier
(IC414b) via J401, pin 9. The amplified audio signals are
applied to the low-pass filter (IC412) to limit the transmit
passband width. The filtered signals are then applied to the
analog switch (1C423, pins 1, 3), then passed through the
low-pass filter (1IC419d, 1C419a). The filtered signals are
applied to the DSP ICs (I1C425, 1C429) via the A/D conver-
tor (IC408) after the level is shifted at [C419b.

By combining IC414b and IC415, the modulation level for
SSB and AM modulation is adjusted.

A portion of the filtered signal from the low-pass filter
(IC412) is passed through the analog switch (IC415, pins 1,
2, 15) then applied to the MAIN unit via J401, pin 5 for the
monitor function.

The PSN modulated signals are applied to the D/A conver-
tor (1C409, 1C419c) then passed through the low-pass filter
(IC411) to produce the transmit IF signal. The IF signal is
applied to the 4th mixer circuit (MAIN unit, IC201) via J401,
pin 13.

4-2-4 FM MODULATOR CIRCUIT (MAIN UNIT)

The microphone audio signals from the VCA section in
IC502 are applied to the IDC circuit (IC301b) after passing
through the pre-emphasis circuit (IC301a). The subaudible
tone signal (67.0-254.1 Hz) generated by the 4th LO circuit
(PLL unit, IC751) is also applied to the IDC circuit via the
low-pass filter (C305) when the [TONE] is ON.

The IDC circuit limits the audio passband width and the sig-
nals are output from pin 7. The signals are applied to the
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deviation control circuit (Q301) to select a maximum devia-
tion level (wide or narrow) and applied to the FM oscillator
circuit (Q303).

The audio signals from the deviation control circuit change
the reactance of D303 to obtain FM modulation. The modu-
lated signal is applied to the 3rd mixer circuit (IC51) via the
buffer-amplifier (Q302) and LO switch (D63).

4-2-5 SPEECH COMPRESSOR CIRCUIT

(MAIN UNIT)
The speech compressor compresses the microphone audio
signals to increase the average talk power.

When the [COMP] switch is ON, the audio signals from the
AF amplifier section in IC502 (pin 4) are applied to the VCA
circuit (IC512). The output signals from pin 9 are applied to
the compressor amplifier (IC511) to obtain an average
audio level.

The amplified signals are applied to the VCA section in
IC502 (pin 7) via the analog switch (IC513, pins 6, 1).

4-2-6 IF AMPLIFIER AND MIXER CIRCUITS
{MAIN AND RF UNITS)

The modulated 4th IF signals from the DSP circuit (DTIF:
15.625 kHz) are applied to the 4th mixer circuit (MAIN unit,
IC201) to be converted into 455 kHz 3rd IF signals after
passing through the T/R switch (MAIN unit, D212). The
mixed signal is output from pin 3 and amplified at the IF
amplifier (MAIN unit, Q201) after unwanted signals are sup-
pressed at the ceramic bandpass filter (MAIN unit, FI204).
The amplified 3rd IF signal is applied to the 3rd mixer circuit
{MAIN unit, IC51).

The applied 3rd IF signal is mixed with the 3rd LO signal
applied from the DDS circuit (PLL unit, IC701) via the LO
switch (MAIN unit, D62} to produce a 9 MHz 2nd IF signal.
The 2nd IF signal is applied to the IF amplifier (MAIN unit,
Q52) after out-of-band signals are suppressed at the band-
pass filter (MAIN unit, FI51). The amplified signal is applied
to the 2nd mixer circuit in the RF unit via J53.

The 2nd IF signal is mixed with the 60 MHz 2nd LO signal,
coming from the PLL unit, at the 2nd mixer circuit (D302) to
obtain a 69 MHz 1st IF signal. The 1st IF signal is passed
through the MCF (Fi81b) to cut-off the undesired signals
then amplified at the IF amplifier (Q301) via the T/R switch
(D301). The amplified 1st IF signal is applied to the bal-
anced mixer circuit (RF unit, Q381, Q382).

« TRANSMITTER CONSTRUCTION

The operating (transmitting) frequency is produced at the
balanced mixer circuit (Q381, Q382) by mixing the 1st |F
and 1st LO signals. The mixed signal is then applied to the
RF circuit.

4-2-7 RF CIRCUIT {RF AND PA UNITS)
The RF circuit amplifies operating (transmitting} frequency
to obtain 100 W of RF output.

The signal from the balanced mixer circuit is amplified at
the wide-band YGR amplifier (RF unit, IC801) after passing
through one of 11 bandpass (Refer to page 4-1 for band-
pass filters used) and high-pass filters, and is then applied
to the PA unit via J821.

The signal applied from the RF unit is ampilified at the pre-
drive (Q1), drive (Q2, Q3) and power amplifiers (Q4, Q5) in
sequence to obtain a stable 100 W of RF output power. The
amplified signal is applied to one of 7 low-pass filters in the
FILTER unit. ‘

4-2-8 LOW-PASS FILTER CIRCUIT (FILTER UNIT)
The low-pass filter circuit contains 7 Chebyschev low-pass
filters to suppress the higher harmonic components.

The signal from the power amplifiers in the PA unit is
applied to one of the low-pass filters, which is selected by
the 1/0 expander (IC11) in the CTRL unit via the buffer-
amplifier (CTRL unit, 1IC12).

The filtered signal is then applied to one of 2 antenna con-
nectors via the CTRL only/and TUNER unit/s.

4-2-9 ALC CIRCUIT (MAIN UNIT)

The ALC (Automatic Level Control) circuit controls the gain
of IF amplifiers in order for the transceiver to output a con-
stant RF power set by the [RF POWER] control even when
the supplied voltage shifts, etc.

The RF power level is detected at one of the APC detector
circuits (CTRL unit, D1) to be converted into DC voltage
and applied to the MAIN unit as the FOR signal.

The FOR signal from the CTRL unit is applied to the com-
parator (IG602a, pin 2). The POCYV signal, controlled by the
[RF POWER] control via the /O expander (IC809, pin 8), is
also applied to the other input (pin 3) for reference. The
compared signal is output from pin 1 and applied to the IF
amplifiers in the MAIN (Q52) and RF (Q301) units to control
amplifying gain.
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When the FOR signal exceeds the POCV voltage, ALC bias
voltage from the comparator controls the IF ampilifiers. This
adjusts the output power to a specified level from the [RF
POWER] control until the FOR and POCV voltages are
equalized.

In AM mode, the comparator operates as an averaging ALC
amplifier. Q603 turns ON and the POCV voltage is shifted
for 40 W AM output power (maximum) through R617.

The ALC bias voltage is also applied to the ALC meter
amplifier (1C602c, pin 9) to obtain an ALC meter signal
(ALCL). The amplified signal is applied to the main CPU
(1C801, pin 79) to drive the S/RF meter via the sub CPU on
the FRONT unit.

An external ALC input from the [ALC] jack or [ACC] sockets
is applied to the buffer amplifier (Q605). External ALC oper-
ation is identical to that of the internal ALC.

The FOR signal is also applied to the power meter amplifier
(IC801b, pin 5). The amplified signal is applied to the main
CPU (I1C801) as an FORL signal to drive the S/RF meter
when the power meter is selected.

4-2-10 APC CIRCUIT (MAIN UNIT)

The APC (Automatic Power Control) circuit protects the
power amplifiers on the PA unit from high SWR and exces-
sive current.

The reflected wave signal appears and increases when the
connected antenna is mismatched to 50 Q. The APC detec-
tor circuit (CTRL unit, D2, L1) detects the reflected signal,
and applies it to the APC circuit (1C602d, pin 13) as a REF
signal.

When the REF signal level increases, the APC circuit
decreases the ALC voltage to activate the APC.

For the current APC, the power transistor current is
obtained by detecting the voltages (ICH and ICL) which
appear at both terminals of the current detector (PA unit,
R28). The detected voltages are applied to the differential
amplifier (IC602b, pins 5, 6). When the current of transistors
is increased, the amplifier controls the ALC line to prevent
excessive current flow.

A portion of the REF signal is applied to the SWR meter
amplifier (IC601a, pin 3). The amplified signal is applied to
the main CPU (IC801) as an REFL signal to drive the S/RF
meter when the SWR meter is selected.

4-2-11 TEMPERATURE PROTECTION CIRCUIT

(PA UNIT)
The cooling fan (MF1) is activated while transmitting or
when the temperature of the power amplifier exceeds the
preset value. The temperature protection circuit consists of
Q10-Q13 and R50.

While transmitting, Q10 and Q12 are turned ON, and pro-
vide a voltage to the cooling fan to rotate at medium speed.
The thermistor detects the temperature of Q5, and activates
Q11 and Q13 to accelerate the cooling fan when the detect-
ed temperature exceeds 60°C (140°F). The cooling fan
rotates at high speed at 80°C (176°F) or more.

The thermistor keeps the cooling fan rotating even while
receiving until the Q5 temperature drops to 60°C (140°F) or
below.

4-2-12 MONITOR CIRCUIT (MAIN UNIT)
The microphone audio signals can be monitored to check
voice characteristics.

A portion of the microphone audio signals from the amplifier
(DSP board, IC414b) via the low-pass filter (IC503d) or the
VCA section in |IC502 are applied to the analog switch
(IC508). The selected audio signals are applied to 1C509
{pin 2), and the output signals from pin 9 are applied to the
AF amplifier circuit (IC508, pin 7).

4-3 PLL CIRCUITS

4-3-1 GENERAL

The PLL unit generates a pair of 1st LO frequencies
(69.04-129.0115 MHz) for dualwatch and spectrum scope
functions; a 2nd LO frequency (60 MHz), 3rd LO frequency
(9.465 MHz), 4th LO frequency (439.375 kHz) and sweep
LO frequency for the spectrum scope function, CW side
(300-900 Hz) and FM subaudible (67.0-254.1 Hz) tones.

The 1st LO PLLs adopt a mixer-less dual loop PLL system
and has 3 VCO circuits. The LOs, except the 2nd, use
DDSs while the 2nd LO uses the fixed frequency of the
crystal oscillator.

4-3-2 1st LO PLL CIRCUIT

The 1st LO PLLs contain a main and reference loop as a
dual loop system. Both PLLs have equivalent circuits— this
manual describes only the 1st LO PLL A circuit.

The reference loop generates a 10.506 to 10.543 MHz fre-
quency using a DDS circuit, and the main loop generates a
69.04 to 129.0115 MHz frequency using the reference loop
frequency.

(1) REFERENCE LOOP PLL

The oscillated signal at the reference VCO (Q151, D151) is
amplified at the amplifiers (Q152, Q102) and is then applied
to the DDS IC (IC101, pin 46). The signal is then divided
and detected on phase with the DDS generated frequency.

The detected signal output from the DDS IC (pin 56) is con-
verted into DC voltage (lock voltage) at the loop filter
(R135-R137, C121) and then fed back to the reference
VCO circuit (Q151, D151).

(2) MAIN LOOP PLL

The oscillated signal at one of the main loop VCOs (VCO-A
board, Q201, D201, Q221, D221, Q251, D257) is amplified
at the buffer amplifier (VCO-A board, Q301) and is then
applied to the PLL IC (IC381, pin 4). The signal is then
divided and detected on phase with the reference loop out-
put frequency.

The detected signal output from the PLL IC (pin 13) is con-
verted into a DC voltage (lock voltage) at the loop filter and
then fed back to one of the VCO circuits (VCO-A board,
Q201, D201, Q221, D221, Q251, D251).



The oscillated signal is amplified at the buffer amplifier
(Q301) and then applied to the RF unit as a 1st LO A signal
after being passed through the bandpass filter (L352,
C351-C353).

4-3-3 2nd LO AND REFERENCE OSCILLATOR
CIRCUITS
The reference oscillator (X51, Q51) generates a 30.0 MHz
frequency for the 5 DDS circuits as a system clock and for
the LO output. The oscillated signal is doubled by 2 at the
doubler circuit (Q71, Q81) and the 60.0 MHz frequency is
picked up at the double tuned filter (L81, L82). The 60.0
MHz signal is applied to the RF unit as a 2nd LO signal.

4-3-4 3rd and 4th LO CIRCUITS

The DDS ICs (IC701 for 3rd, IC751 for 4th) generate a 10-
bit digital signal using the 30 MHz system clock. The digital
signal is converted into an analog wave signal at the D/A
converter (R701-R720 for 3rd, R751-R770 for 4th). The
converted analog wave is passed through the bandpass fil-
ter (L702, L703, C709-C713 for 3rd, L7582, L753,

C759-C763 for 4th) and then applied to the MAIN unit as
the 3rd or 4th LO signal.

The 4th LO circuit generates not only the 4th LO signal but
also the subaudible tone and CW side tone signals.

4-3-5 MARKER CIRCUIT
The divided signal at the DDS circuit (IC101) is used for the
marker signals with the 1C-756.

The reference signal for the DDS circuit (30.0 MHz) is divid-
ed by 2 to produce an acceptable frequency signal, 15
MHz, with the programmable divider then divided again by
150 to obtain 100 kHz cycle square-wave signals.

The generated marker signals are output from pin 68 of the
DDS IC (IC101) and then applied to the RF unit via the
mute switch {IC192) and J851 as the MKR signal.
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4-4 ANTENNA TUNER CIRCUITS

4-4-1 MATCHING CIRCUIT (TUNER UNIT)
The matching circuit is a T-network. Using 2 tuning motors,
the matching circuit obtains rapid overall tuning speed.

Using relays (RL1-RL15), the relay control signals from the
antenna tuner CPU (CTRL unit, IC5) via the buffer-amplifier
(IC1, 1C2) ground one of the taps of L3-L12 and add capac-
itors (C27—-C43). After selecting the coils and capacitors, 2
motors (CTRL unit, M1, M2) adjust C44 and C45 using the
antenna tuner CPU (CTRL unit, IC5) and the motor driver
(CTRL unit, IC7) to obtain a low SWR (Standing Wave
Ratio).

4-4-2 DETECTOR CIRCUIT (CTRL UNIT)

(1) SWR detector

Forward and reflected power are picked up by a current
transformer (L1), detected by D2 and D1, and then ampli-
fied at IC1a and IC1b, respectively. The amplified voltages
are applied to the antenna tuner CPU (IC5, pins 2, 3). The
CPU detects the SWR.

(2) Reactance components detector

Reactance components are picked up by comparing the
phases of the RF current and RF voltage. The RF current is
detected by L4 and R16, buffer-amplified at IC14e and IC2a
and then applied to the phase comparator (IC3a). RF volt-
ages are detected by C12-C14 and then applied to the
phase comparator (IC3b) after being amplified at the buffer-
amplifiers (IC14c, IC2b). The output signal from the phase
comparator (IC3a, pin 6 for RF current, IC3b pin 7 for RF
voltage) is rectified at D7 and D6 for conversion into DC
voltage. The rectified voltage signals are combined, then
amplified at the inverter amplifier (IC4b), then applied to the
antenna tuner CPU (IC5, pin 64).

A C-MOS IC is used for the buffer-amplifier (1C14) to
improve functionable sensitivity; the inverter amplifier (IC4)
is very responsive even with a low signal level input.
Together, these ensure quick and stable signal detection
even at low RF signal level input.

(3) Resistance components detector

Resistance components are picked up by L8, and detected
by D8, D9 and Q5. The detected resistance components
are amplified at the inverter amplifier (IC4a), and then
applied to the antenna tuner CPU (IC5, pin 1).

4-4-3 MOTOR CONTROL CIRCUIT

The control circuit of the internal antenna tuner consists of
the CPU, EEPROM?®, tuning motors and tuning relays.
*Electronically-Erasable Programmable Read Only Memory

(1) CPU and EEPROM (CTRL unit)

The antenna tuner CPU (IC5) controls the tuning motors via
the motor driver (IC7) and tuning relays, and memorizes the
best preset position in 100 kHz steps. The memory con-
tents are stored in the EEPROM (IC6) without a backup
battery.

(2) Tuning motors (CTRL unit)
A motor driver (IC7) rotates the tuning motors (M1, M2) to
obtain a low SWR.

(3) Tuning relays (TUNER unit)
According to the operating frequency band and antenna
condition, tuning relays select the capacitors and coils.

4-4-4 ANTENNA TUNER CPU PORT ALLOCATION

(IC5)
Pin Port Description
Number name escriptio
Input port for the resistance com-
1 R .
ponents detection voltage.
5 REF Input port for the reflected RF
power voltage.
3 FOR Input port for the forward RF
power voltage.
4 PWRS Input port for the transceiver
power OFF.
Inputs low level signal when oper-
6 STDU ating the antenna tuner in 50 MHz
band.
7 SETI Inpgt port for reference voltage
setting.
13 KEY Outputs tuner data signal.
15 START | Input port for the serial signal.
Input port for the [TUNER]
THR
17 v ON/OFF signal.
21 SEND Ipput port for the TX/RX switching
signal.
Input ports for the antenna tuner
22,23 | CL1,CL2 CPU system clock.
Outputs the coil selection signal.
26 DUAL High: While 46—-60 MHz band is
displayed.
L24M, L18M,
27-32 [L14M, L10M, | Output the coil selection signal.
L7M, L3.5M
CO3, CO2, . ! .
34-40 | CO1,CI3, S:ltput the capacitor selection sig-
Cl2, ci1 ‘
PZ, PY, PX, Output pulse-type control signals
41-48 | PW, RZ RY, |, l:tfnq tp:i:en?c’))tors (M1 Mzg)J
RX, Rw |'offhetuning - Ve
64 p Input port for the reactance com-
ponents detection voltage.




4-5 SCOPE CIRCUITS

4-5-1 SCOPE RECEIVER CIRCUIT (RF UNIT)

A portion of the 69 MHz 1st IF signal from the 1st mixer cir-
cuit (Q261, Q262: while receiving) or IF amplifier (Q301:
while transmitting) is amplified at the IF amplifier (Q942),
then passed through the bandpass filter (L941, 1.942) to
suppress unwanted signals. The filtered signal is mixed with
the 60 MHz 2nd LO signal at the mixer circuit (IC941, pin 6)
to produce the 9 MHz IF signal after being amplified at the
IF amplifier (Q943). The mixed IF signals are applied to the
FM IF IC (1IC901, pin 16).

The applied @ MHz [F signal is mixed with the sweep LO
signals from the PLL unit at the FM IF IC (IC801), which
includes the RSSI terminal. The mixed IF signals are fil-
tered at the ceramic bandpass filter (FI942) then applied to
the limiter amplifier section in the FM IF IC (IC901, pin 5).
The applied IF signals are converted into DC voltages
according to the applied IF signal strength at the RSSI sec-
tion in the IC.

The converted voltages are amplified at IC961a then
applied to the MAIN unit as the SCPL signal.

Some of the DC voltages from the FM IF IC are amplified at
IC961b to produce AGC voltages for the IF amplifiers
(Q941, Q942), producing wider dynamic range.

4-6 POWER SUPPLY CIRCUITS
4-6-1 PA UNIT

Line

Description

PHV

The voltage from an external power supply via
the common filter circuit (FILTER unit, L33).

The same voltage as the PHV line passed

HY through a fuse (F1).
14V The same voltage as the HV line passed through
the switching relay (RL1).
14 VA The same voltage as the 14 V line is applied to
the AF power amplifier (MAIN unit, 1C504).
8V Common 8 V converted from the 14 V line and
regulated by the +8 regulator circuit (IC3).
5V Common 5 V converted from the 14 V line and
regulated by the +5 regulator circuit (IC2).
H5V Common 5 V converted from the 14 V line and

regulated by the H5V regulator circuit (IC1).

4-6-2 SUB-LOGIC UNIT

Line

Description

Common 5 V converted from the 14 V line and

5V regulated by the +5 regulator circuit (IC701).
By sweeping LO signals (SLO) applied to the mixer section -
in the FM IF IC, the spectrum scope function is activated. Common -5 V converted from the 14 V Img anq
converted by the —5 DC-DC converter circuit
5V (IC601, D601). The voltage is applied to the
4-5-2 SWEEP LO CIRCUIT (PLL UNIT) AGC (MAIN unit, 1C202a), ALC (MAIN unit,
. IC602a) and AF selectors (MAIN unit, iIC507,
The sweep LO signals (SLO) are generated by the DDS IC IC508), etc
(1C801) using the 30 MHz system clock. A 10-bit digital sig- S
nal is converted into analog wave signals at the D/A con- Common -30 V converted from the 14 V line and
verter (R801—-R820). The converted analog wave is passed 30V converted by the =30 V DC-DC converter circuit
through the bandpass filter (L802, L803, C809-C813) then (1C201, D201). The voltage is applied to the
applied to the RF unit after being amplified at the LO ampli- multifunction LCD.
fier.
* SCOPE CIRCUIT DIAGRAM
1st LO 2nd LO signal SLO signal
signal to 2nd mixer circut (60.00 MHz) {9.3665-9.5665 MHz*)
1C901
Q942 Mixer |
. 16 2
RF signals BPF BPF - Fl942
1st mixer A . |3 Ceramic,
Q261, Q262 Limier BPF
RF unit to the MAIN unit SCPL signal amp. 12
IC961a

*depending on sweeping passband width




4-6-3 MAIN UNIT The D/A convertor (MAIN unit, IC809) output signal from pin
9 is amplified at IC813c (pins 8—10) to obtain the band volt-

Line Description
P age for external equipment via the [ACC 2] connector pin 4.
5V Common § V converted from the 14 V line and
regulated by the +5 regulator circuit (IC701).
Common -5 V converted from the 14 V line and 4-7-2 MAIN CPU PORT ALLOCATIONS
converted by the =5 DC-DC converter circuit (MAIN UNIT, IC801)
_ (1C601, D601). The voltage is applied to the Pin Port .
5V 1AGC (MAIN unit, 1C202a), ALC (MAIN unit, number| name Description
1C602a) and AF selectors (MAIN unit, 1C507, Outputs clock signal for the tone con-
1C508), etc. 2 TOK L irol circuit (IC515).
Common -30 V converted from the 14 V line and Data bus line for the t ontrol cir-
_30V converted by the —30 V DC-DC converter circuit 3 TDAT a‘taIC‘g‘IS © for the fone confrol cir
(1201, D201). The voltage is applied to the cuit (IC515).
multifunction LCD. 4 CONO Outputs clock signal for the DDS cir-
cuits (PLL unit, IC101, 1C401).
Outputs data signal for the DDS cir-
4-6-4 CTRL AND PLL UNITS 5 | CONT  lits (PLL unit, IC101, IC407).
U —
ine Description 7 PSEL Qutputs strobe selection signals for
Common § V for the antenna tuner CPU (CTRL the I/O expander (PLL unit, IC1).
unit, IC5) and the EEPROM (CTRL unit, 1C6), .
5V converted from the 14 V line and regulated by 8 PSTB Outpudts Tgogiz‘_sxg_r;a;lcs JOF the /O
the +5 regulator circuit (CTRL unit, IC13). expander IC uni, ):
Common 5 V for each of the PLL-A and PLL-B 9 | UNLC |[iut port for unlock signal from the
5V circuits regulated from the 8 V line and regulated unit
by the +5 regulator circuit (PLL unit, IC382; PLL- 12 LTXD Quiputs data signal for the sub-CPU
A, 1C682; PLL-B) (SUB-LOGIC board, 1C3).
Input port for data signal from the sub-
14 LRXD CPU (SUB-LOGIC board, IC3).
4-7 LOGIC CIRCUITS 17 T™M1D Ot}'pur:s-F\}—\/Irr:ﬂeEHt]hmctj'i;amfr cor:.trol ;ig(g;L
4-7-1 BAND SELECTION DATA 'gh - Yhen ™o imer undfion 18
(RF, CTRL AND PLL UNITS) Outputs _switching relay {PA unit, BL1)
To select the correct bandpass, low-pass filters and VCOs 18 PWRS | control signal.
on the RF, MAIN, FILTER and PLL units, the main CPU High : During power ON
(MAIN unit, IC801) outputs the following band selection Output et signal for the e der
data via the 1/O expander (RF unit, IC1, IC21, CTRL unit, 26 | LRES (388%"’3}5 A the LoD Cogtroﬁer’(‘&a;@)
iC11), A/D convertor (MAIN unit, IC810} or DDS IC (PLL i
unit, IC101, IC401) depending on the displayed frequency. 5734 | D8-D15 | Data bus lines for the the expander
(IC803) and the LCD controller (1IC802).
ICt,1C21] ICNY 1C101 1C401 36-43. | AO-A7 Output potts for address sighal for the
Frequency (RFunit) | (CTRL) | (PLL) (PLL} 45_51’ AS8— A1:1 expander (IC803} and the LCD con-
(MHz) BPF LPF VCOA | vCo-B troller (1C802).
Input port for VOX detection.
0.03-1.599999 B0 L1 54 VOxs Low : While transmitting
16-1.999999 | B1 s5 | skys |mputportfor the [KEY] jack
2.0-2.999999 B2 Low : During key down
3.0-3.999999 B3 L2 VCO-A1 | VCO-B1 Input port for connected microphone’s
i END signal f h
4.0-5.999999 B4 :‘égjxt(csh and SEND signal from the
6.0-7.999999 B5 L3 56 SEND High : While the PTT is pushed or
activated from an external
8.0-10.999999 |  B6 B ey exter
11.0-14.999999 B7 59 TRAS Outputs low level signal while the
15.0-21.999999 B8 L5 VeO-A2 | veo.B2 antenna tuner is tuning.
22 0-29.999999 B9 L6 ’ ’ 66. 67 EXTAL, |Input ports for the CPU system clock
' XTAL |oscillator (X801; 12.288 MHz).
30.0-49.999999| B10OW P f
Input port for the S-meter amplifier cir-
50.0-54.000000| B10 L7 | VCO-A3 |VCO-B3 78 SML Cu'?t (‘82023)_ P
54.000001-60.0| B10W




MAIN CPU — continued

4-7-3 SUB-CPU PORT ALLOCATIONS
(SUB-LOGIC UNIT, IC3)

Pin Port Description Pin Port Description
number| name number| name
input port for the ALC amplifier circuit 0OSC1, |Input and output ports for the system
79 ALCL 7,8
{IC802c). ! 0OSC2 |clock oscillator (X51; 9.8304 MHz).
input port for the power meter ampilifi- 9 DRES | input port for reset signal.
80 FORL
er circuit (IC601b). -
- 12 83 MSB, {Input port for tlje [DIALY]; pulse-type
81 REFL | Input port for the SWR meter amplifier ’ MSA | signals are applied.
circuit (IC801a). DOTK
6o | EMNL |Imput portfor the FM IF IC (IC306), for 56,57 | pgp | mputports for the [ELE-KEY] jack.
noise squelch operation. Output ports for the S/RF meter back-
83 SCPL | Input port for the scope signal. light and function switch activation
84 STONL | Outputs CW side-tone signals. MO indicator brightness cgntro! signal.
; 63-65 Il port Backlight level
85 BEEP | Qutputs beep audio signals. MDM2 {1273 T4 5167
input port for the [POWER] switch. MDMO_High) Low High) Low High Low) High
87 | PWRK | Low :When the [POWER]is MDM_[Lowlfigh fignion o jFenprion
’ pushed MDM2 | Low|Low |Low|High[High|High|High
Input port for transmit control signal TNRD, MOND
~ NBD, NRD | Qutput ports for the function switches
91 IKEY fro'm the antenna tuner CPU (CTRL 67-75 | LOCD, TD | activation indicator control signal.
unit, 1CS). RD, APFD | High : When the function is activated.
93 ISTA | Qutputs antenna tuner start signal. NOTD
Qutputs R8 regulator (Q151, Q152) 81 METV Qutputs the S/RF meter (ME1) drive
94 RXS |control signal. signal.
Low : While receiving 82 84 RSA, |Input ports for the [RIT/ATX] control,
Qutputs T8 regulator (Q153, Q154) ! RSB | pulse-type signals are applied.
95 TXS |control signal. mn -
i - put port for data signal from the
Low : While transmitting 86 | RXD | main CPU (MAIN unit, IC801).
Outputs squelch mute control signal, Out . :
) A puts data signal for the main CPU
96 saLs ?Iggg%d to the AF selector switch 87 XD (MAIN unit, IC801).
High : Squelched %0 | BaLL |Iputport for the [BAL] control (R256/
inner).
Outputs AF mute switch (MAIN unit, inner)
Q501) control signal. ’ AL Input port for the [NR] control (R256/
97 AFMS Low : When the [AF] control is set o N outer).
max. CCW o MIGL Input port for the [MIC GAIN] control
98 MCK | Qutputs clock signal. (R302).
99 MDAT | Outputs data signal. 93 PWRL input port for the [RF POWER] control
(R304).
input port for the [COMP] control
94 CMPL (R306).
input port for the [KEY SPEED] con-
95 | KYSL 1401 (R308).
input port for the [BK-IN DELAY] con-
96 | DELL 1401 (R310).
97 PBIL Input port for the [TWIN PBT (inner)]
control (PBT board, R2/inner).
input port for the [TWIN PBT(outer)]
98 PB2L control (PBT board, R2/outer).
input port for the [APF] control (PBT
99 APFL board, Ri/inner).
100 1 pTL Input port for the [CW PITCH] control

(PBT board, R1/outer).




4-7-4 1/O EXPANDER PORT ALLOCATIONS
(MAIN unit, 1C803)

4-7-5 INPUT EXPANDER PORT ALLOCATIONS
(1) SUB-LOGIC unit, IC501

Pin Port - Pin Port .
number | name Description number| name Description
8 pog- | Outputs strobe signals for an optional 1 Kia4 |Input port for the [RIT], [ATX] and
7 UT-102 SPEECH SYNTHESIZER. [CLEAR] switches.
Outputs external antenna tuner (AH-3) o AFL !nput port for the [AF] control (R252/
9 ESTA stﬁrt mg_rxlh e (TUNE] switch i inner).
ow + When ¢ e [TUNE] switch is . meL |Input port for the [RF/SQL] control
pushed. (R252/outer).
Input port for the KEY signal from the Inout port for [UP] and DN -
tches
10 | EKEY |connected AH-3. 5 mup | nput port for [UP] and [DN] swi
Low : While tuning or tune NG of the connected microphone.
. . Input port for the [D-WATCH],
Input port for AH-3 connection detection. 12 KI3 .
11 P21 High : When AH-3 is connected. [CHANGE], [V/M] and [M/S] switches.
- Input port for the [TUNER], [MONITOR],
Input port for busy signal from the 13 Kio ,
12 P22 installed UT-102 SPEECH SYNTHESIZER. (NB] and [NR] switches.
Outputs transmit IF circuit control signal. 14,15 | KI1, KI2 Lr\:v[?tlé:]e[)sorts for the multi-function
14 KDS High : When transmitting in CW or .
RTTY
Outputs transmit IF circuit control signal. (2) MAIN unit, IC803
15 IFS High : When transmitting in SSB or Pin Port
AM number | name Description
16 FMS Outputs transmit IF circuit control signal. Input port for the [RIT], [ATX] and
High : When transmitting in FM 1 Ki4 [CLEAR] switches.
Outputs TX monitor audio select signal.
18 | MSL1 | High : During monitoring in SSB, AM 2 AFL ::E;‘:) port for the [AF] control (R252/
or FM ;
h
Outputs TX monitor audio select signal. 4 RFL zpngtg/%z;;rf)or the [RF/SQL] control
19 MSL2 High : During monitoring in RTTY or .
FM Input port for [UP] and [DN] switches
5 MUD of the connected microphone
Outputs analog switch (IC513) control P i
20 CMPS |signal. 12 Ki3 Input port for the [D-WATCH],
High : When [COMP] is ON [CHANGE], [V/M] and [M/S] switches.
21 AFS1 Outputs receive audio select signal. 13 K10 Input port for the [TUNER], [MONITOR],
High : When receiving in FM [NB] and [NR] switches.
Outputs FM deviation control signal. 141 KI1. KI2 Input ports for the multi-function
22 FMNS High : When FM-N is selected 19 ’ switches.




4-7-6 OUTPUT EXPANDER PORT ALLOCATIONS

(1) CTRL unit, IC11 (3) RF unit, IC21
Pin Port Description Pin Port Description
number| nhame number | name
Outputs a low-pass filter select signal. Outputs a bandpass filter select signal.
4 L1S High : When 0.03-1.999999 MHz 4 B8S High : When 15.0-21.999999 MHz
band is selected. band is selected.
Qutputs a low-pass filter select signal. Outputs a bandpass filter select signal.
5 L2S High : When 2.0-5.999999 MHz 5 B9S High : When 22.0-29.999999 MHz
band is selected. band is selected.
Outputs a low-pass filter select signal. Outputs a bandpass filter select signal.
6 L3S High : When 6.0-7.999999 MHz 6 B10S High : When 50.0-54.0 MHz band is
band is selected. selected.
Outputs a low-pass filter select signal. Outputs a bandpass filter select signal.
7 L4S High : When 8.0-14.999999 MHz 7 B1OW High : When 30.0—49.999999 MHz
band is selected. or 54.000001-60.0 MHz band
Outputs the antenna connector Is selected.
11 ANTS | ([ANT1] or [ANTZ2]) select signal. Outputs the pre-amplifier 2 circuit
High : When [ANT2] is selected. 11 PR2S [(IC371) control signal.
. . High : When PRE2 is selected.
Outputs a low-pass filter select signal.
12 L7S High : When 30.0-60.0 MHz band is Outputs the pre-amplifier 1 circuit
selected. 12 PR1S |(Q341, Q342) control signal.
Outputs a low-pass filter select signal. High : When PRET is selected
13 L6S High : When 22.0~29.999999 MHz Outputs the attenuator circuit (RL752,
band is selected. 13 AT2S | R753, R754) control signal.
- : High : When 6 dB attenuator is ON
Outputs a low-pass filter select signal.
14 L5S High : When 15.0-21.999999 MHz Outputs the attenuator circuit (RL751,
band is selected. 14 AT1S |R751, R752) control signal.
High : When 12 dB attenuator is ON
(2) RF unit, IC1
" IN unit, 1
nu:?)er nzor:e Description @ N-lA e
P"; Port Description
Outputs a bandpass filter select signal. number| name
4 BOS High : When 0.03-1.599999 MHz Outputs a 2nd IF filter select signal.
band is selected. 4 283K | High : When 2.4 kHz passband
Outputs a bandpass filter select signal. width is selected.
5 B1S High : When 1.6-1.999999 MHz Outputs a 2nd IF filter select signal.
band is selected. 5 2STH | High: When 15.0 kHz passband
Outputs a bandpass filter select signal. width is selected.
6 B2S High : When 2.0-2.999999 MHz Outputs a 2nd IF filter select signal.
band is selected. 6 2SOP | High : When the installed optional
Outputs a bandpass filter select signal. filter is selected.
7 B3S High : When 3.0-3.999999 MHz Outputs a 3rd IF filter select signal.
band is selected. 7 3S3K | High : When 2.8 kHz passband
Outputs a bandpass filter select signal. width is selected.
1 B7S High : When 11.0-14.999999 MHz 1 RANS | Outputs the RX antenna select signal.
band is selected. High : When [RX ANT] is selected.
Outputs a bandpass filter select signal. Outputs a 3rd IF filter select signal.
12 B6S High : When 8.0-10.999999 MHz 12 3SOP | High : When the installed optiona
band is selected. filter is selected. :
Outputs a bandpass filter select signal. Outputs a 3rd IF filter select signal.
13 B5S High : When 6.0-7.999999 MHz 13 3515 | High : When 15.0 kHz passband
band is selected. width is selected.
Outputs a bandpass filter select signal. A Outputs a 3rd IF filter select signal.
14 B4S High : When 4.0-5.999999 MHz 14 3S9K | High : When 9.0 kHz passband

band is selected.

width is selected.




(5) MAIN unit, IC811

(7) PLL unit, IC401

Pin

Port

Pin

Port

number | name Description number| name Description
4 AGOS Outputs AGC rate select signal. Outputs LO mute switch (Q661) con-
High : When AGC OFF is selected. 70 PBMT |trol signal.
5 AFSS Outputs AGC rate select select signal. Low : Muted
High : When AGC SLOW is selected. Outputs bandpass filter select switch
. Q651) control signal.
Outputs AGC rate select signal. 71 PBFS ( L .
6 AGMS High : When AGC MID is selected. High : When less than 8 MHz is dis-
played on the sub band.
Outputs AGC rate select signal. .
7 AGFS High : When AGC FAST is selected. Outputs the LO. switch (VCO-B board,
73 VB3S 0252) contr_ol signal. _
Outputs VHF bands RF power control High : Whiie 30.0-60.0 MHz band is
11 PVHS signal. displayed on the sub band.
High : When 30-60 MHz band is Outputs the LO switch (VCO-B board,
selected. .
Q222) control signal.
Outputs AM mode select signal for the 74 VB2S High : While 15.0~29.999999 MHz
12 AMS [AGC and the APC circuit. band is displayed on the sub
High : When AM is selected. band.
Outputs the noise blanker switch Outputs the LO switch (VCO-B board,
13 NBLS (Q105, Q106) control signal. Q202) control signal.
High : When the [NB] is ON, except 75 VB1S High : While 0.03-14.999999 MHz
in FM mode. band is displayed on the sub
Outputs the noise blanker switch band.
14 NBS (Q105, Q106) control signal.

High : When the [NB] is ON, except
in AM and FM modes.

(6) PLL unit, 1IC101

Pin
number

Port
name

Description

68

MAKS

Outputs the marker mute switch (IC192)
control signal.
High : When the [MARKER] is ON
and receiving.

70

PAMT

Outputs LO mute switch (Q361) con-
trol signal.
Low : Muted

71

PAFS

Outputs bandpass filter select switch
{Q351) control signal.
High : When less than 8 MHz is dis-
played on the main band.

73

VA3S

Outputs the LO switch (VCO-A board,
Q252) control signal.
High : While 30.0-60.0 MHz band is
displayed on the main band.

74

VA2S

Outputs the LO switch (VCO-A board,
Q222) control signal.
High : While 15.0~29.999999 MHz
band is displayed on the main
band.

75

VA1S

QOutputs the LO switch (VCO-A board,
Q202) control signal.
High : While 0.03-14.999999 MHz
band is displayed on the main
band.




SECTION 5

ADJUSTMENT PROCEDURES

5-1 PREPARATION BEFORE SERVICING
B REQUIRED TEST EQUIPMENT

Measuring range

1 1-100 %

EQUIPMENT GRADE AND RANGE EQUIPMENT GRADE AND RANGE
Output voltage :13.8VvDC . Frequency range : 300-3000 Hz
DC power supply Current capacity : 25 A or more Audio generator Output level : 1-500 mV
Measuring range 1 10-200 W . Frequency range :0.1-100 MHz
Standard signal
RF power meter Frequency range :1.8-100 MHz Output level :0.1 pv=-32 mv
generator (SSG)
(terminated type) Impedance :50Q (-127 to -17 dBm)
: h 2
SWR Less than 1.2 : 1 Oscilloscope Frequency range ; PC-20 MHz
Frequency range :0.1-100 MHz P Measuring range :0.01-20V
Frequency counter Frequency accuracy : +1 ppm or better - -
Sensitivity - 100 mV or better DC voltmeter Input impedance 1 50 kQ/V DC or better
BF volimeter Frequency range - 0.1-100 MHz AC millivoltmeter Measuring range 10 mv-10V
Measuring range ~ :0.01-10V Digital multimeter Input impedance  : 10 MQ/V DC or better
ot Frequency range  : DC-500 MHz Ammeter Measurement capacity: 1 A and 30 A
FM deviation meter Measuring range :0to 5 kHz
F Atl 90 MH External speaker Impedance 80
. requency range : At least z Max. input power 5 W
Modulation analyzer Measuring range :0-100 %
e v Attenuator Power attenuation  : 50 or 60 dB
requency range : At least 90 MHz Capacity - 150 W or more
Spectrum analyzer Spectrum bandwidth : +100 kHz or more
Terminator Resistance :50 and 150 Q
. Q, H .
Distortion meter Frequency range 11 kHz £10 % Capacity + 150 W or more

B CONNECTION

Standard signal

FM deviation meter

generator

—

~ Attenuator Modulation analyzer

CAUTION !
DO NOT transmit while
an SSG is connected to
the antenna connector.

Spectrum analyzer

to the antenna connector

f RF power meter
DC power supply +— Ammeter to [DC 13.8 V]
Distortion meter to (EXT Spj
Speaker D]___z Ja =
[ANT1] [ANTZ2]
f \ ICOM
Audio generator
® e
(OO .—1
20 / PTT
el ve —



5-2 PLL ADJUSTMENT

MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
REFERENCE | 1 |« Displayed freq. : 14.10000 MHz Center position | PLL | R32, L52
FREQUENCY * Mode :USB
* Receiving
2 {* Receiving PLL [Connect an RF volt- | Maximum level L81, L82
meter to P81,
3 | * Receiving Connect a frequency | 60.000000 MHz L51 (L52
counter to P81 for critical
adjustment)
LPL-ALOCK [ 1 |» Displayed freq. :0.03000 MHz PLL |Connect a multi-meter 20V PLL C154
VOLTAGE * Mode :USB to J101.
* Receiving
VCO-A LOCK | 1 |+ Displayed freq. :14.99999 MHz PLL |[Connect a multi-meter 42V VCO-A| C208
VOLTAGE ¢ Mode : USB to J381. board
* Receiving
2 |+ Displayed freq. :29.99999 MHz - Cc228
* Mode : USB
* Receiving
3 |+ Displayed freq. :60.00000 MHz 44V C258
* Mode : USB
* Receiving
LPL-BLOCK | 1 |« [DUAL WATCH] : ON PLL [Connect a multi-meter 20V PLL C454
VOLTAGE * Sub display freq.: 0.030000 MHz to J401.
* Mode :USB
* Receiving
VCO-B LOCK | 1 | Sub display freq.: 14.99999 MHz PLL |Connect a multi-meter 42V VCO-B| C208
VOLTAGE * Mode :USB to J681. board
* Receiving
2 |* Sub display freq.: 29.99999 MHz Ca28
* Mode :USB
¢ Receiving
3 |* Sub display freq.: 60.00000 MHz 44V C258
* Mode : USB
* Receiving
FM VCO 1 [« [DUAL WATCH] : OFF MAIN | Connect a multimeter 3V MAIN | C319
* Displayed freq. :51.00000 MHz to J301 (LV).
* Mode :FM
¢ Applied no audio signais to the [MIC]
connector.
¢ Transmitting




¢ PLL unit

PLL unit—

Bottom view of the transceiver

J38t
VCO-A lock voltage
check point

VCO-A[ C258
lock voltage | €228
adjustment |_C208

R32
Reference
frequency

adjustment

J681
VCO-B lock voltage
check point

lock voltage | C228

VCO-B[ C208
adjustment {_C258

* MAIN unit

MAIN unit

Bottom view of the transceiver
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& 209 & | pe —
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\:f _E:Im @:L——@J—/
® @
poo |8 b
ol JTh = ®
&
|
® alf 8o &
m%;a
. ®
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P81
Reference frequency
check point

L51
L52 Reference

frequency
Ls2 adjustment
L81

J101

LPL-A lock voltage
check point

C154

LPL-A lock voltage
adjustment

C454

LPL-B lock voltage
adjustment

J401

LPL-B lock voltage
check point

C319
FM VCO adjustment

J301
FM VCO check point



5-3 RECEIVER ADJUSTMENT

MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
RX PEAK 1 | Displayed freq. : 14.100000 MHz Front | S/RF meter Maximum RF | Adjustin
* Mode :FM panel indication sequence
« [PAMP] : OFF L262, L82
o [ATT] : OFF L303,
* Connect an SSG to the [ANT1] con- L304,
nector and set as: L83, L84
Frequency : 14.100000 MHz
Level : 10 yv* (-87 dBm)
Modulation : 1 kHz/+7.5 kHz dev.
¢« Receiving
2 {+ Displayed freq. :0.100000 MHz Rear [Connect an AC milli- | Minimum noise R264
* Mode :USB panel {volt meter to the [EXT level
« Set an SSG output level to OFF. SP] connector with an
* Receiving 8 Q load.
3 |+ [DUAL WATCH] : ON Front [ S/RF meter Maximum L161
* Sub display freq.: 14.100000 MHz panel indication
* Mode :FM ’
¢ [BAL] : Max. CW
* Set an SSG output level as:
10 pV* (-87 dBm})
* Receiving
4 }* Sub display freq.: 0.100000 MHz Rear [Connect an AC milli- | Minimum noise R165
* Mode :USB panel |volt meter to the [EXT level
* Set an SSG output level to OFF. SP] connector with an
* Receiving 8 Q load.
5 |+ Displayed freq. : 14.100000 MHz Maximum audio | MAIN | Adjustin
* Mode 1 USB output level sequence
+ [DUAL WATCH] : OFF L201,
« Set following selections, controls and L202,
functions as: L2083,
[P.AMP] : 1 [ATT] : OFF L53, L54,
[AGC] :MID [BAL]: Center L55
PBT1 :Center PBT2: Center
[APF] :OFF [NB] :OFF
[RIT) :OFF [APF]: Center
[RF/SQL] : 11 o'clock
{NR] switch : OFF
[AUTO NOTCH] :OFF
[MONITOR] : OFF
[NR] level : Max. CCW
« Set IF filters selection as follows:
9MHz IF : 2.4 kHz
455 kHz IF  :2.8 kHz
» Connect an SSG to the [ANT1] con-
nector and set as:
Frequency :14.101500 MHz
Level :1 pv* (=107 dBm)
Modulation : OFF
¢ Receiving
FM 1 |+ Displayed freq. : 14.100000 MHz Rear |Connect an distortion Minimum MAIN [ L201
DISTORTION * Mode :FM panel | meter to the [EXT SP]| distortion level
« AGC : OFF connector with an 8 Q
« Set IF filters selection as follows: load.
9 MHz IF 115 kHz
455 kHz IF  : 15kHz
« Connect an SSG to the [ANT1] con-
nector and set as:
Frequency :14.100000 MHz
Level : 3.2 yv* (=97 dBm)
Modulation : 1 kHz/+7.5 kHz Dev.
* Receiving

*This output level of the standard signal generator (SSG) is indicated as SSG's open circuit.

5-4




* RF unit

RF unit

Bottom view of the transceiver
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R264 = y @ Eiﬂ ‘\\
RX peak - )} @
adjustment L161 %
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* MAIN unit
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| ————— |
L53 LoD = > 0
RX peak N
s = e )
L55 —
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L303]

L304

RX peak
adjustment

L82
L83

L84

L201

RX peak and
FM distortion
adjustment

L202 RX peak
adjustment



RECEIVER ADJUSTMENT — continued

ADJUSTMENT

ADJUSTMENT CONDITIONS

MEASUREMENT

UNIT

LOCATION

VALUE

ADJUSTMENT

UNIT

ADJUST

RECEIVER |1
TOTAL GAIN

» Displayed freq. : 14.100000 MHz

« Mode : USB

* AGC : ON

s Set IF filters selection as follows:
9MHzIF  24kHz
455 kHz IF  : 2.8 kHz

» Connect an SSG to the [ANT1] con-

nector and set as:

Frequency :14.101500 MHz
Level 1 0.5 mV* (53 dBm)
Modulation : OFF

+ Receiving

« Set an SSG output level: OFF

Rear
panel

8 (1 load.

Connect an AC milli-
volt meter to the [EXT
SP] connector with an

1.0V (0 dB)

Front
unit

[AF]
control

32 mV (-30 dB)

MAIN

R251

NOISE 1
BLANKER

* Displayed freq. : 14.100000 MHz
* Mode : USB
« Set foliowing selections, controls and
functions as: ’
[P.AMP] :1 [NB] :OFF
« Connect an SSG to the [ANT1] con-
nector and set as:
Frequency :14.101500 MHz
Level : 3.2 pV* (-87 dBm)
Modulation : OFF
and apply the following signal to the
[ANT1] connector.

100 msec. [ |

1 msec.

* Pre-set R103 to 12 o'clock position.
* Receiving

* Set an SSG output level as:
10 uVv* (-87 dBm)
* Receiving

MAIN

Connect an oscillo-
scope to J101 (NB).

Maximum noise
level

Minimum noise
level

MAIN

L101
L103

R103

SPECTRUM | 1
SCOPE

+ Displayed freq. : 14.100000 MHz

* Mode :FM

* Connect an SSG to JO01 on the RF

unit and set as:

Frequency
Level
Modulation

* Receiving

: 9.4665 MHz
1 3.2 uVv* (97 dBm)
: OFF

RF

RF unit.

+ Connect an “SLO” signal (scope LO:
PLL unit, PB01) line to J901 on the
RF unit.

* Apply no signals to the antenna con-
nectors.

* Receiving

RF

Connect a muitimeter
to pin 12 of J1 on the

Maximum
voltage

025V

RF

Adjust in
sequence
L941
Lo42
Lo46
Lg21

R966

*This output level of the standard signal generator (SSG) is indicated as 8SG’s open circuit.




+ MAIN unit

J101 (NB)
Receiver total gain
check point
Receiver | 103
total gain [
adjustment L101
O B R251
Receiver total gain
1 adjustment
®
S(
¥ -
* RF unit
-%:—\ - 1 {S
S )
——————
L946 @ @) @
Spectrum | L921 @)
SCOpPe | R966 5
adjustment| | g4¢ L~ 2 S S
L942 / (@ B X
-————J1, pin 12
S e——— Spectrum scope
é K a ® check point




5-4 TRANSMITTER ADJUSTMENT

MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
IDLING 1 | Displayed freq. : 14.100000 MHz PA |Unsolder W29. 500 mA PA R11
CURRENT * Mode : USB Connect an ammeter
(for driver) * Preset R11, R18 on the PA unit to to the unsoldering
max. CCW points of W29.
(for final *[MIC GAIN] ~: Max. CCW Unsolder R28 (L8| 500 mA R18
amplifier) *[RF POWER] - Max. CW side). Connect an
: E—UII\JE:;] audio si: SaFlzto the [MIC] ammeter to the unsol-
cgﬁn):a ctor, g dering points of R28.
* Transmitting
TX PEAK 1 | Displayed freq. : 14.100000 MHz RF [Connect an RF volt- Maximum RF | Adjustin
* Mode :FM meter to J821 on the output sequence
*[RF POWER] :Max.CW RF unit. L303 L304
* Transmitting L307 L385
2 * Mode : USB Rear | Connect an RF power 50 W Front | [MIC GAIN]
* Connect an audio generator to the| panel | meter to the [ANT1] panel | control
[M'I:C] connector. and set as: connector. Maximum MAIN | L52, L53
requency :1.5kHz
Level 3 mV output power L54
* Transmitting
TRANSMITTER | 1 |» Displayed freq. : 14.100000 MHz Rear |Connect an RF power 50 W MAIN R53
TOTAL GAIN * Mode :USB panel |meter to the [ANT 1}
* [MIC GAIN] : Center connector.
* Connect an audio generator to the
[MIC] connector and set as:
Frequency :1.5kHz
Level :3mVv
¢ Transmitting
Id APC 1 | Displayed freq. : 14.100000 MHz Rear [Connect an ammeter 22A MAIN | R636
* Mode :RTTY panel |between power supply
* Connect J102 to GND. and the 1C-756.
¢ Transmitting
HF BANDS | 1 [e Displayed freq. : 14.100000 MHz Rear |Connect an RF power 100 W MAIN | R618
OUTPUT * Mode :RTTY panel [meter to [ANT1] con-
POWER *[RF POWER] :Max. CW nector.
* [TUNER] : OFF
* Transrnitting
50 MHz 1 | Displayed freq. :51.000000 MHz Rear | Connect an RF power 100 W MAIN | R619
BAND * Mode :RTTY panel | meter to [ANT1] con-
OUTPUT * [RF POWER] :Max. CW nector.
POWER * [TUNER] : OFF
* Transmitting
FM 1 |+ Displayed freq. :29.60000 MHz Rear |Connect an FM devia- +4.5 kHz MAIN | R319
DEVIATION * Mode :FM panel [tion meter to the
« [MIC GAIN] : Center [ANT1] connector
* Connect an audio generator to the through an attenuator.
[MIC] connector and set as:
Frequency :1kHz
Level :30mv
* Transmitting
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TRANSMITTER ADJUSTMENT— continued

. MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
RESIDUAL | 1 |* Displayed freq. :29.60000 MHz Rear |Connect an RF power | Minimum power | MAIN | L53, L54
AM * Mode :FM panel |meter to the [ANT 1]|difference with
* [MIC GAIN] : Center connector. modulation and
* Connect an audio generator to the unmodulation.
[MIC] connector and set as:
Frequency :1kHz RF L303
Level : 30 mV and OFF L304
* Transmitting
AM 1 |» Displayed freq. :29.60000 MHz Rear |Connect an RF power 40W MAIN | R617
CARRIER * Mode :AM panel [meter to the [ANT1}
¢ [RF POWER] :Max. CW connector.
¢ [MIC GAIN] : Center
* Apply no audio signals to the [MIC]
connector.
¢ Transmitting
Cw 1 |+ Displayed freq. :14.10000 MHz MAIN |Connect an oscillo-|At the point| MAIN | R209
CARRIER * Mode :CW scope to J821 (KDS)|where the CW
¢ [RF POWER] :Max. CCW and [ANT1] connector. |carrier com-
¢ Connect a “key” to the [ELE-KEY] pletely comes
connector up in a 10 msec.
* Key down (transmitting) delay after KDS
voltage comes
up.
KDS
Power —
10 msec.
5-5 TUNER ADJUSTMENT
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
SWR 1 | Displayed freq. :29.70000 MHz CTRL | Connect an multimeter Minimum CTRL C3
DETECTOR * Mode :FM to J14 (REF). voltage
*[RF POWER] :Max.CW
¢ [TUNER] : Through
* Connect a 50 Q terminator to the
[ANT 1] connector.
* Transmitting
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SECTION 6

PARTS LIST

[SUB-LOGIC BOARD] [SUB-LOGIC BOARD]
REF ORDER REF ORDER
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
1C1 1130002660 | S.IC nPD4030BG R157 [7030003440 | S.RESISTOR ERJ3GEYJ 102 V (1 kQ)
IC2 1130008650 | S.IC MC14071BF-EL R158 |7030003520 | S.RESISTOR ERJ3GEYJ 472 V (4.7 kQ)
IC3 1140006440 | S.IC HD6433833A80H R159 [7510000880 | S.THERMISTOR NTCCF2012 3JH 472KC-T
IC1581 11110000860 | S.1C NJIM4558M{TY) R160 |7310002740 | S.TRIMMER RV-150
1201 | 1110004200 | 8.1C NJMZ2360M-TE3 R161 |7030003600 | S.RESISTOR ERJ3GEYJ 223 V {22 k)
IC501 | 1130007810 | S.IC BU4051BCF-T1 R201 |7030003440 | S.RESISTOR ERJ3GEYJ 102 V (1 k)
IC601 | 1110004200 | S.IC NJM2360M-TE3 R202 |7030003600 | S.RESISTOR ERJ3GEYJ 223 V (22 k)
IC701 | 1180001070 | S.IC TA7805F(TE16L.) R203 |7030000040 [ S.RESISTOR MCR10EZHJ 1.5 Q (1R5)
R251 7030003640 S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
R252 |[7210002890 | VARIABLE RV-308
Q101 11530003300 | S.TRANSISTOR 28C3647S8-TD R253 | 7030003640 S.RESISTOR ERJ3GEYJ 473 V (47 k)
Q102 [1530003300 [ S.TRANSISTOR 28C3647S-TD R255 |7030003640] S.RESISTOR ERJ3GEYJ 473 V {47 kQ)
Q103 | 1520000650 { S.TRANSISTOR 25B1201-S-TL R256 |7210002890 | VARIABLE RV-308
Q104 | 1530002060 | S.TRANSISTOR 23C4081 T107 R R257 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 k()
Q353 | 15800023101 S.TRANSISTOR DTC1i4EETL R301 17030003640 S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
Q354 |{1590002310|S.TRANSISTOR DTC114EETL R302 }7210002630 | VARIABLE EVU-FLAEQ2 B14 (10KB)
Q355 | 1590002310 | S.TRANSISTOR DTC114EE TL R303 |[7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ}
Q356 | 1590002310 | S.TRANSISTOR DTC114EETL R304 |[7210002630 | VARIABLE EVU-FLAEQ2 B14 (10KB)
Q451 [ 15680002310 | S TRANSISTOR DTC114EE TL R305 (7030003640 [ S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
Q452 | 1590002310 | S.TRANSISTOR DTCH114EETL R308 |7210002630 | VARIABLE EVU-FLAEQ2 B14 (10KB)
Q453 | 1590002310 S.TRANSISTOR DTCI4EETL R307 |7030003640 S.RESISTOR ERJ3GEYJ 473 V (47 k)
Q454 | 1520000650 | S TRANSISTOR 28B1201-8-TL R308 |7210002630 | VARIABLE EVU-FLAEO2 B14 {10KB}
Q455 | 1530002060 | S.TRANSISTOR 28C4081 T107 R R309 |7030003640] S.RESISTOR ERJ3GEYJ 473 V (47 k)
Q501 | 1580002310 [ S.TRANSISTOR DTC114EETL R310 [7210002630 | VARIABLE EVU-FLAEO2 B14 (10KB)
R352 {7030003540 | S.RESISTOR ERJ3GEYJ 682 V (6.8 kQ)
R353 |7030003480 | S.RESISTOR ERJ3GEYJ 222 V (2.2 kQ)
D101 [ 1730000410 | S.ZENER RD5.1M-T2B2 R354 {7030003520 | S.RESISTOR ERJ3GEYJ 472V (4.7 k)
0201 1790001470 | S.DIODE SB10-05PCP-TD R355 |[7030003580 | S.RESISTOR ERJ3GEYJ 153 V (15 kQ)
D451 | 1730000410 | S.ZENER RD5.1M-T2B2 R357 (7030003420 [ S.RESISTOR ERJ3GEYJ 681 V (680 Q)
D501 | 1750000520 | S.DIODE DAN222TL R358 |7030003420|S.RESISTOR ERJ3GEYJ 681 V (680 Q)
D502 11750000520 | 5.BIODE DAN222TL R359 |7030003420 | S.RESISTOR ERJ3GEYJ 681 V {680 Q)
D503 ] 1750000520 | S.DIODE DAN222TL R360 |7030003420| S.RESISTOR ERJ3GEYJ 881 V {680 Q)
D505 | 11680000140 | S.DIODE DAP222 TL R401 | 7030003530 | S.RESISTOR ERJ3GEYJ 562 V (5.6 kQ}
D507 [ 1750000520 | S.DIODE DAN222TL R402 | 7030003480 | S.RESISTOR ERJ3GEYJ 222 V (2.2 kQ}
D508 | 1750000520 | S.DIODE DAN222TL R403 [ 7030003400 | S.RESISTOR ERJ3GEYJ 471V (470 Q)
D801 17980001470 S.DIODE $B10-05PCP-TD R404 7030003400 S.RESISTOR ERJ3GEYJ 471V (470 Q)
R405 |7030003400 ] S.RESISTOR ERJBGEYJ 471V 470 Q)
R406 | 7030003400} S.RESISTOR ERJ3GEYJ 471V (470 Q)
X51 6050009870 | S.XTAL CR-567 (9.8304 MHz) R451 7030003560 | S.RESISTOR ERJ3GEYJ 103 V (10 kQ)
R452 (7030003560 | S.RESISTOR ERJ3GEYJ 103 V (10 kQ)
R453 [7030003560 | S.RESISTOR ERJ3GEYJ 103 V (10 k)
L101 6180001180 | S.COIL BLC13H-DB18HN-1107 R455 | 70300035201 S.RESISTOR ERJBGEYJ 472V (4.7 k(D)
L102 |6180001190 | S.COIL D10F-AB14AY-101K=P3 R456 | 7030003540 | S.RESISTOR ERJ3GEYJ 682 V (6.8 k)
L103 | 86180000990 | COIL LAL 04NA 101K R457 | 7030003580 | S.RESISTOR ERJ3GEYJ 153 V (15 k)
L.201 6190001200 | S.COIL D10F-A814AY-681K=P3 R458 | 7030000350 | S.RESISTOR MCR10EZHJ 560 £2 (561)
L202 61900012001 S.COIL D10F-A814AY-681K=P3 R459 {7030003560 [ S.RESISTOR ERJ3GEYJ 103 V (10 k)
L203 16180001000 COIL LAL 04NA 102K R480 7030003580 | S.RESISTOR ERJBGEYJ 153 V (15 kQ)
L501 |6200003950 | S.COIL HF50ACC 322513-T R461 17030003400 S.RESISTOR ERJ3GEYJ 471V (470 Q)
L502 6200003850 S.COL HF50ACC 322513-T R462 |7030003520| S.RESISTOR ERJ3GEYJ 472 V (4.7 k3)
L503 |6200003950 | S.COIL HFS0ACC 322513-T R501 |7030003640 | S.RESISTOR ERJIGEYJ 473 V (47 kQ)
L601 6190001210 | S.COIL. D10F-AB14AY-221K=P3 R502 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
L602 |6190001200 | S.COIL D10F-A814AY-681K=P3 R503 | 7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 k)
R504 }7030003640 ] S.RESISTOR ERJ3GEYJ 473 V {47 k&)
RS05 |7030003440] S.RESISTOR ERJ3GEYJ 102 V (1 k)
R2 7030003580 | S.RESISTOR ERJ3GEYJ 153 V (15 kQ) R506 |7030003680 | S.RESISTOR ERJ3GEYJ 104 V (100 kQ}
R3 7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ) R507 |[7030003640 [ S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
R5 7030003580 | S.RESISTOR ERJ3GEYJ 153 V (15 kQ) R508 |[7030003640|S.RESISTOR ERJ3GEYJ 473 V (47 kQ))
R6 7030003680 { S.RESISTOR ERJ3GEYJ 104 V (100 k) R509 |70300034401 S.RESISTOR ERJ3GEYJ 102 V {1 kQ)
R7 7030003720 | S.RESISTOR ERJ3GEYJ 224 V (220 k() R510 | 7030003440 | S.RESISTOR ERJ3GEYJ 102 V {1 kQ)
RS 7030003680 | S.RESISTOR ERJ3GEYJ 104 V {100 kQ} R511 | 7030003480 | S.RESISTOR ERJIGEYJ 222 V (2.2 k()
R9 7030003800 | S.RESISTOR ERJ3GEYJ 105 V (1 MQ) R512 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 k&)
R10 7030003680 | S.RESISTOR ERJ3GEYJ 104 V (100 kQ) R513 | 7030003440 | S.RESISTOR ERJ3GEYJ 102 V (1 kQ)
R11 7030003720 | S.RESISTOR ERJ3GEYJ 224 V {220 k) R514 17030003440 | S.RESISTOR ERJ3GEYJ 102 V (1 kQ)
R12 7030003680 | S.RESISTOR ERJ3GEYJ 104 V (100 k) R515 | 7030003640 S.RESISTOR ERJ3GEYJ 473 V (47 kD)
R13 7030003800 | S.RESISTOR ERJ3GEYJ 105 V (1 M) R516 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
R51 7030003800 | S.RESISTOR ERJ3GEYJ 105 V {1 MQ)) R&17 | 7030003640 | S.RESISTOR ERJBGEYJ 473 V (47 k)
R101 [7030003500 | S.RESISTOR ERJ3GEYJ 332 V {3.3 kQ) R&18 | 7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
R102 | 7030000300 | S.RESISTOR MCRI10EZHJ 220 Q {221) R519 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 k)
R103 | 7030003560 | S.RESISTOR ERJ3GEYJ 103V (10kQ) R520 17030003640 S.RESISTOR ERJ3GEYJ 473 V (47 k&3)
R104 7030003500 S.RESISTOR ERJ3GEYJ 332 V(3.3 k() R522 |7030003560 | S.RESISTOR ERJBGEYJ 103 V {10k
R105 7030003620 S.RESISTOR ERJ3GEYJ 333 V (33 k() R523 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ}
R151 |7030003720 | S.RESISTOR ERJ3GEYJ 224 V (220 kQ} R524 [7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
R152 |[7030003690 | S.RESISTOR ERJ3GEYJ 124 V (120 kQ) R525 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
R153 | 7030003560 | S.RESISTOR ERJ3GEYJ 103V {10k R526 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 k)
R154 | 7030003680 | S.RESISTOR ERJ3GEYJ 104 V (100 k) R529 |7030003640 | S.RESISTOR ERJ3GEYJ 473 V (47 kQ)
R155 |7030003520 S.RESISTOR ERJ3GEYJ 472 V {4.7 kQ)) R530 | 7030003640 { S.RESISTOR ERJ3GEYJ 473 V (47 kQ))

S.=8urface mount




[SUB-LOGIC BOARD]

[SUB-LOGIC BOARD]

REF

ORDER

REF

ORDER

NO. NO. DESCRIPTION NO. NO. DESCRIPTION
R531 |7030003640 |S.RESISTOR  ERJ3GEYJ 473V (47 kQ) C305 |4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A
R532 |7030003640 | S.RESISTOR  ERJ3GEYJ 473 V (47 kQ) C351 4030011600 | S.CERAMIC C1608 JB 1C 104KT-N
R533 |7030003440 | SRESISTOR  ERJ3GEYJ 102V (1 k) C401 |4510004650 | S.ELECTROLYTIC ECEV1EA4R7SR
R534 |7030003440 |S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C501 |4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A
R535 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) ©502 | 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A
R536 |7030003440 |S.RESISTOR  ERJ3GEYJ 102V (1 kQ) €503 | 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A
R537 |7030003440 | SRESISTOR  ERJ3GEYJ 102V (1 kQ) C504 | 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A
R538 |7030003440 |S.RESISTOR  ERJ3GEYJ 102 V (1 kQ) €505 | 4030011600 | S.CERAMIC €1608 JB 1C 104KT-N
R539 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 k) C506 {4030011600 | S.CERAMIC €1608 JB 1C 104KT-N
RS540 |7030003440 |S.RESISTOR  ERJ3GEYJ 102 V (1 kQ) C507 | 4030011600 | S.CERAMIC C1608 JB 1C 104KT-N
R541 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C508 |4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A
R542 |7030003440 |S.RESISTOR  ERJ3GEYJ 102V (1 KQ) C509 | 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A
R543 |7030003440 | SRESISTOR  ERJ3GEYJ 102 V (1 kQ) C510 4030011600 | S.CERAMIC C1608 JB 1C 104KT-N
R544 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C511 |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N
R545 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C512 | 4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A
R546 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C513 | 4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A
R547 |7030003440 | SRESISTOR  ERJ3GEYJ 102V (1 kQ) C514 | 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A
R548 |7030003440 |S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C515 | 4030006850 | S.CERAMIC C1608 JB 1H 471K-T-A
R549 |7030003440 | SRESISTOR  ERJ3GEYJ 102 V (1 kQ) €601 | 4030011280 | S.CERAMIC C1608 CH 1H 271J-T-A
R550 |7030003440 [ S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C602 |4510006240 | S.ELECTROLYTIC ECEV1CA221P

R551 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) €603 | 4030011600 | S.CERAMIC C1608 JB 1C 104KT-N
R552 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) CB04 |4510004590 | ELECTROLYTIC 16 MV 470 HC

R553 |7030003440 | SRESISTOR  ERJ3GEYJ 102V (1 kQ) C605 | 4030011600 | S.CERAMIC C1608 JB 1C 104KT-N
R554 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) CB06 | 4510006240 | S.ELECTROLYTIC ECEVICA221P

R555 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) ©607 {4030011600 | S.CERAMIC €1608 JB 1C 104KT-N
R556 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C701 {4030011600 | S.CERAMIC C1608 JB 1C 104KT-N
R557 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) ©702 |4510004630 | S.ELECTROLYTIC ECEViCA100SR
R558 |7030003440 |S.RESISTOR  ERJ3GEYJ 102 V (1 kQ) C703 14510004630 | S.ELECTROLYTIC ECEVICA100SR
R559 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) C704 |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N
R560 |7030003440 |S.RESISTOR  ERJ3GEYJ 102V (1 kQ)

R561 |7030003440 [ S.RESISTOR  ERJ3GEYJ 102V (1 kQ)

R562 |7030003440 [ S.RESISTOR  ERJ3GEYJ 102 V (1 kQ) DS351 | 5040002110 | S.LED CL-200HR-C-TU
R563 |7030003440 | S.RESISTOR  ERJ3GEYJ 102 V (1 kQ) DS352 | 5040002080 | S.LED CL-200YG-C-TU
R564 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) DS353 | 5040002080 | S.LED CL-200YG-C-TU
R565 |7030003440 |S.RESISTOR  ERJ3GEYJ 102 V (1 kQ) DS354 | 5040002080 | S.LED CL-200YG-C-TU
R566 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) DS355 | 5040002080 | S.LED CL-200YG-C-TU
R567 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) DS401 | 5040002080 | S.LED CL-200YG-C-TU
R568 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kL) DS402 | 5040002080 | S.LED CL-200YG-C-TU
RS69 |7030003440 | S.RESISTOR  ERJ3GEYJ 102 V (1 kQ) DS403 | 5040002080 | S.LED CL-200YG-C-TU
R570 |7030003440 |SRESISTOR  ERJ3GEYJ 102 V (1 kQ) DS404 | 5040002080 | S.LED CL-200YG-C-TU

R571 |7030003440 |SRESISTOR  ERJ3GEYJ 102 V (1 k@)

R572 |7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 k&)

R573 7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) $351 |2260001890 | S.SWITCH SKQDPA

R574 7030003440 | S.RESISTOR  ERJ3GEYJ 102V (1 kQ) $352 |2260001890 | S.SWITCH SKQDPA

RE01 |7030003480 |S.RESISTOR  ERJ3GEYJ 222V (2.2kQ) 8353 |2260001890 | S.SWITCH SKQDPA

R602 |7030003540 | S.RESISTOR  ERJ3GEYJ 682 V (6.8 kQ) $354 2260001890 | S.SWITCH SKQDPA

RE03 | 7030004050 | SRESISTOR  ERJ3GEYJ 1ROV (1 Q) $355 |2260001890 | S.SWITCH SKQDPA

RE04 | 7030004050 | S.RESISTOR  ERJ3GEYJ 1ROV (1Q) S356 |2260001890 | S.SWITCH SKQDPA

C1 4030011600 | S.CERAMIC C1608 JB 1C 104KT-N I 6510003400 | CONNECTOR  BO4B-EH-S

G2 |4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A J2  |6510019970 | S.CONNECTOR  52808-1090

C3  |4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A J101 | 6510020030 | S.CONNECTOR  QZ-19-A3MYL

C4  |4030006860 | S.CERAMIC C1608 JB 1H 102K-T-A J502 |6510019980 | S.CONNECTOR  52808-1690

C5  |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N J503 |6510019980 | S.CONNECTOR  52808-1690

C6  |4030006860 | S.CERAMIC €1608 JB 1H 102K-T-A J504 |6510019990 | S.CONNECTOR  52808-2290

C7  |4030006860 | S.CERAMIC C1608 JB TH 102K-T-A J505 | 6510019990 | S.CONNECTOR  52808-2290

C51  |4030007020 | S.CERAMIC C1608 CH 1H 120J-T-A J506 |6510019970 | S.CONNECTOR  52808-1090

C52  |4030007020 | S.CERAMIC C1608 CH 1H 120J-T-A J507 {6510019970 | S.CONNECTOR  52808-1090

C101 |4010004710 | CERAMIC DE0707 SL 1504 3KV J508 | 6510019970 | S.CONNECTOR  52808-1090

C102 |4310000920 | MYLAR 250 MMW 473K J509  |6510008370 | CONNECTOR  BBH-1

C103 |4510004640 | S.ELECTROLYTIC ECEV1CA470SP J510 | 6510019970 | S.CONNECTOR  52808-1090

G104 |4510004630 | S.ELECTROLYTIC ECEVICA100SR J511  |6510003390 [ CONNECTOR ~ BO3B-EH-S

C105 |4510004630 | S.ELECTROLYTIC ECEVICA100SR J512  |6510003400 | CONNECTOR  BO4B-EH-S

C151 |4510004630 | S.ELECTROLYTIC ECEV1CA100SR

C201 |4030010240 | S.CERAMIC C1608 JB 1H 391K-T-A

€202 |4510004630 | S.ELECTROLYTIC ECEVICA100SR BT501 | 3020000110 | LITHIUM CR2032

€203 |4510006030 | ELECTROLYTIC 35 MV 100 HC

C204 |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N

€205 |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N EP1  |0910048256 | PCB B 4863F

C206 |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N

C207 |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N

C208 |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N

€209 |4510006030 | ELECTROLYTIC 35 MV 100 HC

C251 |4030011600 | S.CERAMIC C1608 JB 1C 104KT-N

C252 |4080011600 | S.CERAMIC C1608 JB 1C 104KT-N

C253 |4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A

C254 {4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A

C301 {4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A

C302 |4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A

C303 |4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A

©304 {4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A

S.=Surface mount




[TEN-KEY BOARD] [MODE BOARD]
REF | ORDER REF | ORDER
o, o DESCRIPTION o o DESCRIPTION
Q1 | 1590002310 | S.TRANSISTOR DTCT14EE TL A1 |7030003540 |S.RESISTOR  ERJ3GEYJ 682 V (6.8 kQ)
Q2 |1590002310 | S.TRANSISTOR DTC114EE TL R2  |7030003480 | S.RESISTOR  ERJ3GEYJ 222 V (2.2 kQ)
Q3 |1590002310 | S.TRANSISTOR DTC114EE TL R3  |7030003520 |S.RESISTOR  ERJ3GEYJ 472 V (4.7 kQ2)
Q4 |1590002310 | S.TRANSISTOR DTC114EE TL R4 |7030003580 |S.RESISTOR  ERJIGEYJ 153 V (45 kQ)
Q5  |1590002310 | S.TRANSISTOR DTC114EE TL R5  |7030003540 |S.RESISTOR  ERJ3GEYJ 682 V (6.8 kQ)
RE  |7030003480 |S.RESISTOR  ERJ3GEYJ 222 V (2.2 k)
R7  |7030003520 |SRESISTOR  ERJ3GEYJ 472V (4.7 kQ2)
R1  |7030003540 |S.RESISTOR  ERJ3GEYJ 682 V (6.8 kQ)
Rz |7030003480 |SRESISTOR  ERJ3GEYJ 222V (2.2 k)
R3  |7030003520 |S.RESISTOR  ERJ3GEYJ 472V (4.7 kQ) ct |4030011600 [S.CERAMIC ~ C1608 JB 1C 104KT-N
R4 |7030003580 | S.RESISTOR  ERJIGEYJ 153 V (15 k) C2  |4030011600 |S.CERAMIC  C1608 JB 1C 104KT-N
RS  |7030003540 |S.RESISTOR  ERJ3GEYJ 682 V (6.8 k)
R6  |7030003480 |S.RESISTOR  ERJGEYJ 222V (2.2kQ)
R7  |7030008520 |SRESISTOR  ERJ3GEYJ 472V (4.7 kQ) st |2260001890 | S.SWITCH SKQDPA
R8  |7030003530 |S.RESISTOR  ERJ3GEYJ 562 V (5.6 kQ) s2  |2260001890 | S.SWITCH SKQDPA
RO |7030003530 |S.RESISTOR  ERJ3GEYJ 562 V (5.6 k) s3  |2260001890 | S.SWITCH SKQDPA
R10  |7030003420 |S.RESISTOR  ERJ3GEYJ 681 V (680 Q) s4 2260001890 | S.SWITCH SKQDPA
R11  |7030003440 |S.RESISTOR  ERJ3GEYJ 102V (1 k@) S5 2260001890 | S.SWITCH SKQDPA
R12  |7030003440 |SRESISTOR  ERJAGEYJ 102V (1 k@) S6  |2260001890 | S.SWITCH SKQDPA
s7 2260001890 | S.SWITCH SKQDPA
s8  |2260001890 | S.SWITCH SKQDPA
¢t |4030011600 |S.CERAMIC ~ C1608 JB 1C 104KT-N S9 2260001890 | S.SWITCH SKQDPA
C2  |4030011600 |S.CERAMIC ~ C1608 JB 1C 104KT-N S10  |2260001890 | S.SWITCH SKQDPA
S11 |2260001890 | S.SWITCH SKQDPA
S12 2260001890 | S.SWITCH SKQDPA
DSt |5040002110 | S.LED CL-200HR-C-TU $13  |2260001890 | S.SWITCH SKQDPA
DS2 |5040002110 |S.LED CL-200HR-C-TU S14 2260001890 | S.SWITCH SKQDPA
DS3  |5040002220 | S.LED CL-220YG-C-TU s15 2260001890 | S.SWITCH SKQDPA
DS4  |5040002220 | SLED CL-220YG-C-TU S16  |2260001890 | S.SWITCH SKQDPA
DS5  |5040002220 | S.LED CL-220YG-C-TU $17  |2260001890 | S.SWITCH SKQDPA
$18  |2260001890 | S.SWITCH SKQDPA
S1 |2260001890 |S.SWITCH SKQDPA
S2  |2260001890 | S.SWITCH SKQDPA J |6510019980 | S.CONNECTOR  52808-1690
S3  |2260001890 | S.SWITCH SKQDPA
S4  |2260001890 | S.SWITCH SKQDPA
S5 |2260001890 | S.SWITCH SKQDPA EP1  |0910048262 | PCB B 4864B
s6  |2260001890 | S.SWITCH SKQDPA
s7 |2260001890 | S.SWITCH SKQDPA
S8 |2260001890 | S.SWITCH SKQDPA
s9  |2260001890 | S.SWITCH SKQDPA
$10  |2260001890 | S.SWITCH SKQDPA
s11 | 2260001890 | S.SWITCH SKQDPA [PBT BOARD]
S12  |2260001890 | S.SWITCH SKQDPA
S13 | 2260001890 | S.SWITCH SKQDPA ?‘%F 0?‘%'5“ DESCRIPTION
S14 | 2260001890 | S.SWITCH SKQDPA - :
S15  {2260001890 | S.SWITCH SKQDPA R1 7210002970 | VARIABLE RV-314
S16  |2260001890 | S.SWITCH SKQDPA R2 7210002960 | VARIABLE RV-313
$17  |2260001890 | S.SWITCH SKQDPA R3  |7030003640 | S.RESISTOR  ERJ3GEYJ 473 V (47 k)
S18  |2260001890 | S.SWITCH SKQDPA R4 |7030003640 | SRESISTOR  ERJ3GEYJ 473 V (47 kQ)
S19 | 2260001890 | S.SWITCH SKQDPA R5  |7030003640 |S.RESISTOR  ERJ3GEYJ 473 V (47 kQ)
S20  |2260001890 | S.SWITCH SKQDPA R6  |7030003640 |S.RESISTOR  ERJIGEYJ 473 V (47 kQ)
S21  |2260001890 | S.SWITCH SKQDPA
S22 |2260001890 | S.SWITCH SKQDPA
s23  |2260001890 | S.SWITCH SKQDPA ¢t |4030006880 S.CERAMIC  C1608 JB 1H 472K-T-A
S24 | 2260001890 | S.SWITCH SKQDPA C2  |4030006880 | S.CERAMIC  C1608 JB 1H 472K-T-A
S25 | 2260001890 | S.SWITCH SKQDPA C3  |4030006880 |S.CERAMIC  C1608 JB 1H 472K-T-A
S26  |2260001890 | S.SWITCH SKQDPA Ca 4030006880 | S.CERAMIC  C1608 JB 1H 472K-T-A
s27  |2260001890 | S.SWITCH SKQDPA
S28  |2260001890 | S.SWITCH SKQDPA
529 |2260001890 | S.SWITCH SKQDPA Ji |6510019970 | S.CONNECTOR 52808-1090
S30 | 2260001890 | S.SWITCH SKQDPA
$31 |2260001890 | S.SWITCH SKQDPA
EP1  |0910048292 |PCB B 4868B
J1 6510019980 | S.CONNECTOR  52808-1690
J2 |6510019990 | S.CONNECTOR  52808-2290
EP1  |0910048283 | PCB B 4866C [RIT BOARD]
REF | ORDER
o e DESCRIPTION
st |2250000340 | ENCODER EVQ-VCJF0324B
A |6510019970 | S.CONNECTOR 52808-1090
EP1  |0910048322 |PCB B 48718

S.=Surface mount




[PHONE BOARD]

[FRONT UNIT]

REF | ORDER REF | ORDER
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
L1 6200003950 | S.COIL HF50ACC 322513-T W6 | 8900007000 | CABLE OPC-684
L2 6200003950 | $.COIL HFS0ACC 322613-T W7 |8900007000 | CABLE OPC-684
w8  |8900007010 | CABLE OPC-685
R1 7030006070 | S.RESISTOR ERJ12YJ101H (100 Q)
R2 7030006070 | S.RESISTOR ERJ12YJ101H (100 Q) ME1 |5510000410 | METER ME-33
c1 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A EP1 |6910011090 | SENSOR UNIT ~ RMS20-250-201-P
c2 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A EP2 |6450001230 | E.OTHER HLJ0999-01-480
c3 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A EP3 |6450001230 | E.OTHER HLJ0999-01-480
J1 6510019970 | S.CONNECTOR  52808-1090
J2 6450001530 | CONNECTOR  HLJ5815-01-4030
[RF UNIT]
EP1 |0910048303 | PCB B 4869C
REF | ORDER
NO. NO. DESCRIPTION
IC1 1130007700| S.IC BU4094BCF-T1
IC2  |1160000130| S.IC TD62783AF (TP1)
1C21 |1130007700| S.IC BU4094BCF-T1
[KEY BOARD] Ic61  |1160000130| S.IC TD62783AF (TP1)
1c371 | 1110003970| S.IC WPC1658G-E1
T\E; o':l%fn DESCRIPTION 1c801 [1110001890] S.IC uPC1678G
IC901 |1110003200| S.IC TA31136FN(EL)
c1 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A IC941 | 1110003350| S.IC uPC1037GR-E1(MS)
c2 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A IC961 | 1110000960 | S.IC NJM4558M(T1)
J1 6510019970 | S.CONNECTOR  52808-1090 Q21 |1590002310| S.TRANSISTOR DTC114EE TL
J2 6450001790 | CONNECTOR  HLJ7000-01-3010 Q22 |1590002310| S.TRANSISTOR DTC114EE TL
Q23 | 1590002310| S.TRANSISTOR DTC114EE TL
Q24 |1530002060| S.TRANSISTOR 2SC4081 T107 R
EP1 |0910048312 | PCB B 4870B Q61 |1590002310 S.TRANSISTOR DTC114EE TL
Q62 |1590001870( S.TRANSISTOR DTA114EE TL
Q81 | 1580000620| S.FET 35K131-T2 MAS
Q101 | 1530003150 S.TRANSISTOR 2SC4673D-TD
Q141 |1560000640| S.FET 25K1740-TA
Q142 |1530002060| S.TRANSISTOR 25C4081 T107 R
[MIC BOARD] Q161 | 1560000640| S.FET 2SK1740-TA
Q162 |1560000640| S.FET 25K1740-TA
F:g O%‘zfn DESCRIPTION Q181 |1560000720| S.FET 25K2171-4-TD
Q201 |1530003150| S.TRANSISTOR 2SC4673D-TD
L1 6200003260 | S.COIL NL 322522T-101J Q241 | 1530002060 S.TRANSISTOR 2SC4081 T107 R
L3 6200003260 | S.COIL NL 3225227-101J Q242 |1560000640| S.FET 25K1740-TA
L4 6200003260 | S.COIL NL 322522T-101J Q261 | 1560000640 S.FET 25K1740-TA
L6 6200003260 | S.COIL NL 3225227-101J Q262 | 1560000640 S.FET 2SK1740-TA
Q281 |1560000720| S.FET 25K2171-4-TD
Q301 | 1560000560 S.FET 25K882-GR (TES5L)
Ci 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A Q341 |1560000720| S.FET 28K2171-4-TD
c2 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A Q342 |1560000720| S.FET 25K2171-4-TD
c3 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A Q381 | 1580000540| S.FET 3SK131-T2-LA
c4 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A Q382 |1580000540| S.FET 3SK131-T2-LA
cs 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A Q701 | 1590002310 S.TRANSISTOR DTC114EE TL
cé 4030006880 | S.CERAMIC C1608 JB 1H 472K-T-A Q702 | 1590002310 S.TRANSISTOR DTC114EE TL
c7 4030007130 | S.CERAMIC C1608 CH 1H 101J-T-A Q78t | 1590002310 S.TRANSISTOR DTC114EE TL
Q942 |1560000560| S.FET 2SK882-GR (TEBSL)
Q943 |1560000560{ S.FET 2SK882-GR (TESS5L)
J 6510000190 [ CONNECTOR ~ FM214-8SS(P)
J2 6510019970 | S.CONNECTOR  52808-1090
D21 [1750000520| S.DIODE DAN222TL
D22 | 1750000520 S.DIODE DAN222TL
EP1 |0910048333 [ PCB B 4872C D141 [1750000450| S.DIODE 15V265-TL
D142 |1750000440| S.DIODE 1SV263-TL
D143 | 1750000450| S.DIODE 18V265-TL
D221 |1790000450| S.DIODE MA862(TX)
D241 |1750000450| S.DIODE 15V265-TL
D242 | 1750000440| S.DIODE 18v263-TL
[FRONT UNIT] D243 |1750000450| S.DIODE 15V265-TL
D301 | 1790000450| S.DIODE MAB862(TX)
?ﬁ; OF,Z%ER DESCRIPTION D302 |1750000430| S.DIODE HSB8SWSTR
D321 | 1790000450 S.DIOD