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1S-9305

[GENERAL]
Transmitter Frequency
Range:

Receiver Frequency
Range:
Mode:

Antenna Impedance:
With AT-930
antenna tuner

Power Requirement:

Power Dissipation:

Dimensions:

Weight:

[TRANSMITTER]
Final Power Input:

Carrier Suppression:
Unwanted Sideband
Suppression:

Harmonic Content:

Audio Frequency
Response:

Modulation:

FSK Shift:
Modulation Distortion:
Microphone Impedance:

ALC Input:

Linear Amplifier
Switching:

[RECEIVER]
Circuitry:
Intermediate Frequencies:

Sensitivity
(at 10 dB S+ N/N)
150 - 500 kHz:

500 kHz - 1.8 MHz:

1.8 - 30 MHz:

Image Ratio:

IF Rejection:

SPECIFICATIONS

160 m Band 1.8 ~2.0 MHz

80 m Band 3.5~4.0 MHz

40 m Band 7.0~ 7.3 MHz
*30 m Band 10.1-10.15 MHz

{10.0 MHz WWV)

20m Band 14.0~ 14,35 MHz
*17 m Band

18.068 ~ 1B.168 MHz

16m Band 21.0-21.45 MHz
*12 m Band

24,89 ~ 24,99 MHz

10 m Band 28.0~29.7 MHz

150 kHz - 30 MHz
A3J (USB, LSB), A1 (CW], F1
IFSK), A3 (AM)
50 ohms
20 - 150 ohms (BO - 10 meter
Amateur bands only)
120/220/240 VAC, 50/60 Hz
Max. 510 W during transmis-
sion, B0 W during reception
374(14-3/4" W x 141
165-9/16")H x 350(13-13/16 1D
mm (inches)
With antenna tuner:
Approx. 18.5 kg (40.8 Ibs)
Without antenna tuner:
Approx. 16.8 kg (37.0 Ibs)

SSB/CW/FSK 260 W
AM BO W
Better than 40 dB

Better than 50 dB (with 1 kHz
modulation)
Less than —40 da

400 - 2,600 Hz/ -6 dB
S55B: Balanced modulation
AM: Low level modulation
{IF stage)

170 Hz

Less than —~31 dB

530 ohms or 50 kohms
(Connector - switchable)
=10V DC MAX

200 V DC MAX
100 mA

Quadruple conversion

1stIF: 44,93 MHz
2nd IF: 8.83 MHz
3rd IF: 455 kHz
4ath IF: 100 kHz

Less than 1 4V for SSB, CW
and FSK

Less than 10 uV for AM
Less than 4 pV for SSB, CW
and FSK

Less than 32 uV for AM
Less than 0.25 uV for SSB,
CW and FSK

Less than 2 uV for AM
More than 80 dB

1.8 MHz ~ 30 MHz)

More than 70 dB

(1.8 MHz ~ 30 MHz}

Selectivity

(W-wide, N-narrow filter

selection)
SSB, CW(W), FSK(W),
AMIN):

CWINI, FSK(N):

AMIW):

SSB Slope Tune:

CwW VBT
CWI(W), FSK(W)
AMI(N):
CWI(N), FSKI(N):

AMIW):

Frequency Stability:

Frequency Accuracy:

RIT Variable Range:
Notch Filter Attenuation:
Phone Patch Output Z:
Audio Output Power:

2.7 kHz/ -6 dB,
4.0 kHz/ - 60 dB
Without optional filter: same as
CWI(W), FSK(W)
With optional YG-455C-1:
500 Hz/ -6 dB,
820 Hz/ - 60 dB
With optional YG-455CN-1;
250 Hz/ -6 dB,
480 Hz/ - 60 dB
With optional YK-88C-1:
500 Hz/ -6 dB,
1.5 kHz/ - 60 dB
Without optional filter:
6 kHz/— 6 dB,
18 kHz/ - 60 dB
With optional YK-88A-1:
6 kHz/—6 dB,
11 kHz/ - 60 dB
High-cut: More than 1500 Hz
shift/ - 6 dB
Low-cut: More than 700 Hz
shift/ - 6 dB

600 Hz -~ 2.7 kHz/ -6 dB
Without optional filter: same as
CWIW), FSKIW)

With optional YK-88C-1 and
YG-4565C-1 installed:

160 Hz ~ 500 Hz -6 dB
With optional YK-B8A-1;

4 kHz ~ 6 kHz/ ~ 6 dB
Within 4 200 Hz after turn-on
Within + 30 Hz any 30 minute
period there after at constant
temperature
4+ 1% 10°% or better (at normal
temperatures)
+9.99 kHz
More than 40 dB
600 11
More than 1.5 W across 8 Q1
{at 10% distortion)

AT-930 (Automatic Antenna Tuner)

Frequency Range:

Input Impedance:
Output Impedance:
Insertion Loss:

Through Power:
Motor Stop SWR Value:

Amateur bands from
BO~10m

50 1, unbalanced

20~ 150 2 unbalanced
Less than 1 dB at 3.5 MHz
(at optimum match)

150 W max.

Less than 1.2

*Will transmit on the new 30, 17, and 12 meter bands.

Lock-out circuitry installed to prevent accidental transmis-

sion before government amateur authorization.

NOTE: The circuit and ratings may change without notice
due to developments in technology.



15-9308

CIRCUIT DESCRIPTION

GENERAL

The TS-930S receiver is quadraple conversion and the
transmitter is double conversion in the TUNE mode and
triple conversion in the SSB, AM and FSK modes. Fig. 1
shows the frequency configuration of the receiver and
Fig. 2 shows that of the transmitter,
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® VCOs (voltage controlled oscillators) in the Signal unit
There are three VCOs in the Signal unit X57-1000-11. Q16
operates at 4503 to 54.42999MHz, Q15 at 54.43 to
64.42999MHz and Q14 at 64.43 to 74.9299MHz, the first
VCO is used for operation from 100kHz to 9.49990 MHz,
the second from 9.5 to 19.49999MHz and the last from
19.5 to 29.99999 MHz.

® HET (heterodyne) generation in the Signal unit

Oscillator 025 uses a 3rd overtone crystal to generate a
36.1 MHz heterodyne signal.

® CAR 1 in the Signal unit

Q119 operates at 8.83MHz with crystal X5 for the CW,
TUNE and AM modes ; at 8.8316MHz with X3 for the USB
mode ; and at 8.8285MHz with X4 for the LSB and FSK
modes. (CAR 1 frequency shifts to 8.82779MHz in the

FSK mode.) The CAR 1 oscillator is a VXO (variable
crystal oscillator) which, together with the CAR 2 oscilla-
tor, forms the SSB-slope-tune and CW-VBT circuits.
® CAR 2 in the Signal unit

Q75 isa VX0, operating at 8.376 MHz.

@ CAR 3 in the Signal unit

Q140 operates at 100kHz for the CW, TUNE and AM
modes ; at 101.5kHz for the USB mode ; and at 98.5kHz
for the LSB mode. This output is fed to the 2nd CAR mixer
Q80 and to Q152 as signal CAR in the SSB, TUNE and
FSK modes and as the carrier in the CW mode.

@ CAR 4 in the Signal unit

Q158 operates at 99.2kHz and is used for both demodulat-
ing CW signals and generating the CW side tone.
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CIRCUIT DESCRIPTION

RX SECTION

The signal from the antenna is applied to the Signal unit
X57-1000-11 RAT terminal, then applied to a low pass
filter or one of 8 band pass filters through a 10dB or 20dB
RF attenuator. The filters are selected according to BAND
data (RBO — RB3) output from the Digital unit X54-1670-
00. Frequencies of these filters are shown in Table 1. The
signal is then passed through the RF AGC circuit consisting
of PIN diodes D34 and D35 (BA379) and is fed to the RF
unit X44-1490-00 via the RRF terminal. In the RF unit,
the signal is amplified by a matched pair of 2SK125s (Q1 a
& b) and mixed with the VCO signal by the first RX mixer,
another pair of 25K126s (Q2), to obtain the 44.93MHz
first |F signal. This is buffered by amplifiers Q3 and Q4
and fed back to the Signal unit via the RIF terminal.
In the Signal unit, the 1st IF signal is filtered by an MCF
(monolythic crystal filter), which has a bandwidth of
approximately 10kHz, and is then applied to the 2nd RX
balanced mixer. There, it is mixed with the 36.1MHz HET
signal to obtain the 8.83MHz 2nd IF signal.

The 2nd IF signal is applied to both the noise blanker
circuit and the noise blanking gate (diodes D82, D84, D85
and D86). The signal, passing through the noise blanking
gate, is then applied to filter XF1. {The standard XF1 is a
3kHz SSB filter ; optional BOOHz CW (XF2) and 6kHz AM
(XF3) filters are also available.) The filtered SSB signal is
then mixed with the 8.8376MHz CAR 2 signal by the 3rd
RX balanced mixer, Q65 and Q66 (3SK73s), to obtain the
455kHz 3rd IF signal. The 3rd IF signal is amplified
approximately 30dB by IF amplifier Q67, then filtered by
a ceramic filter. (CF1, 3kHz and CF2, 6kHz filters are
built in, and optional 500Hz or 2560Hz XF4 CW filters are
also available.) The signal is then amplified 30dB by Q128
and mixed with a 355kHz signal by the 4th RX mixer Q129
to obtain the 100kHz 4th |F signal. This signal passes the
notch circuit, and is |F amplified by Q130, and detected by
either the SSB and CW detector D238 — 241, or the AM
detector, depending on the mode. The detected audio signal
is amplified by the 2-stage AF amplifier Q159, 160, then
power amplified by 1C3 to drive the speaker,

BAND Frequency (MHz)
0.8

05 ~ 156

Vully ~ 3

3 .

S

7.~ 8B

85 ~ 14

14 ~ 20

20 i =30

Table 1 RX BPF frequency

-4

—|T|@|mMm|O|O|@

TX SECTION

The microphone signal is applied to the microphone input
terminal MCL (for 500£2 microphones). Terminal MCH is
provided for 50k&2 microphone and is selected by maoving
the connector. The MIC amplifier, consisting of Q146 and
Q147, amplifies the signal by approximately 34dB when
the MCL terminal is used. The amplifier gain is about
14dB when the MCH terminal is used. The amplified signal
is applied to the MIC gain control, then applied to ampli-
fiers Q82 and Q83 via terminal MV2. After being amplified
by Q82 and Q83, the signal is applied to balanced modula-
tor D140 (ND487C1-3R, a Schottky diode package) where
a 46bkHz DSB signal is obtained. The 455kHz DSB signal
is buffer amplified by Q87 and is converted to a 455kHz
SSB signal by CF1. This signal is applied to the RF speech
processor consisting of Q71, IC6 and Q70 through buffer
amplifier Q72. The processor output signal is applied to the
1st TX mixer, Q68 and Q69. When the processor is off, it is
bypassed, and the signal continues through diodes D118 and
D114. The 465kHz SSB signal is mixed with the 8.375MHz
CAR 2 signal by the 1st TX mixer to obtain an 8.83MHz
signal, which is then applied to filter XF1, where the un-
wanted side band introduced by the speech processor is
removed, The signal is then amplified by |F amplifier Q57.
ALC signal is applied to the 2nd gate of Q57. In the CW
and TUNE modes, the B.83MHz CAR 1 signal is fed direct-
ly to IF amplifier Q57 through buffer amplifiers Q121 and
0123, amplifier Q69 and switching diode D78. Full break-
in is possible in these modes because the transmission signal
does not pass through the narrow band filter. The signal
output by Q57 is applied to the monitor circuit through
buffer amplifier Q58. The signal is also applied to the TX
2nd mixer Q55 and Qb66, where it is mixed with the 36.1
MHz HET signal to obtain the 4493MHz signal. The
converted signal is then mixed with the VCO signal by the
TX 3rd mixer Q42 and Q43, to obtain the operating
frequency.

It is then amplified approximately 22dB by wide band
amplifiers Q41, Q40 and 043, after unwanted signal
components are removed by one of the TX band pass
filters. The amplified signal is output from the DRV termi-
nal and fed to the Final unit X56-1430-00. The drive
signal line to the Final unit is automatically disconnected
when a cable is connected to the transverter connector on
the rear panel.

In the Final unit, the signal is amplified approximately
40dB by a three-stage wide band amplifier consisting of
pre-driver Q1 (25C2075), a push-pull driver (Q2 and Q3 ;
MRF485s) and a push-pull final amplifier (Q4 and Q5 ;
MRF422s). The amplified signal is then applied to the
antenna through the Filter unit X51-1280-00, (optional)
AT (antenna tuner) unit X57-1010-00 and Switch unit
X41-1410-00. There are two models of the TS-930S : one
with and one without the AT unit. The final amplifier uses
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CIRCUIT DESCRIPTION

Motorola transistors, having an excellent IMD (inter-
modulation distortion) characteristic, a maximum collector
dissapation (PC) of 290W and high reliability. 28V DC is
applied to each transistor. The bias circuits for the pre-
deiver and driver are regulated by varistors and a transistor.
The bias circuit for the final transistors is regulated by IC1
and Q7, and the diode characteristic between the base and
emitter of the transistor is used to provide temperature
compensation and is controlled by the heat sink tempera-
ture in proximity to the final transistors.

PLL CIRCUIT

The TS-930S uses a 10Hz step digital VFO to control the
operating frequency. Fig. 3 shows a block diagram of the
PLL unit X50-1880-00. The PLL circuit uses three separate
PLL loops (PLL-1, PLL-2 and PLL-3) to vary the operating
frequency from 100kHz to 30 MHz.

PLL-3 consists of 1C13 and its peripheral circuitry. VCO-3
(Q29) operates within the 20 to 21.99MHz range. IC13
incorporates a divider and phase detector, and divides
(by 1024) the 10.24MHz signal generated by X2 to obtain
the 10kHz reference signal. The signal output by VCO-3 is
applied to 1C13 pin 9 through amplifier Q28 and is divided
(by a value ranging from 2000 to 2199) to obtain 10kHz.

SIGNAL RF LPF AMT TUNER
BPF SELECT SELECT BAND SELECT

DIGITAL UNIT PLL UNIT

The phase of this 10kHz signal is compared with that of
the 10kHz reference signal to lock VCO-3. The locked
VCO-3 signal is applied to 1C9 pin 14 through buffer Q33.
The signal is divided by 1000 in 1C9, IC10 and IC11 to
obtain a signal which varies in 10Hz steps in the 20 to
21.99kHz range. The frequency division data for IC13 is
delivered serially from the microprocessor in the Digital
unit X54-1670-00.

PLL-2 consists of 1C15 and its peripheral circuitry. VCO-2
(Q25) operates in the 49.8 to 54.78 MHz range. The 20MHz
signal generated by Q36 is applied to 1C15 pin 19 through
buffer Q34. This signal is divided by 1000 by IC15 to
obtain the 20kHz reference signal. The VCO-2 signal is
applied to 1C14 (MIX 6) pin 2 through buffer Q26, where
it is mixed with the 40MHz signal obtained by doubling the
20MHz signal from Q34 so that an output varying from
9.8 to 14.78 MHz is obtained. This signal is applied to 1C15
pin 10 through amplifier Q21 and is divided by a value
ranging form 490 to 739 to obtain the 20kHz signal, The
phase of this 20kHz signal is compared with that of the
20kHz reference signal to lock VCO-2, The VCO-2 output
signal is applied to ICB pin 2 through buffer 027 and
divided by 10 to obtain a signal which varies in 2 kHz steps
in the 4.98 to 5478MHz range. The frequency division
data for IC15 is also delivered serially from the micro-
processor in the Digital unit. The 4.98 to 5.478 MHz signal
output from IC8 pin 5 is applied to IC6 (MIX 4) pin 2.

. | —_— 1 & VOO CONTROL
l VEO CONTROL I — e LECT
|c20 =1 127 1025 Ic Ic7 162 ic1 oi-2

20
u]m [ raren | [ aten | [ watew | | caren |
3 r'y ¥ 3

9 3 4 i
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1o BUCK LR
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ICE~10 Q2024

155
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Fig. 3 PLL Block diagram and Digital control system
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CIRCUIT DESCRIPTION

The 20 to 21.99kHz s]gnal from IC'.I‘I pin 12 is mixed with BAND 1N | PL7 PLG PLS PL4 | PL3 PL2 PL1 PLO
the 8.83MHz CAR 1 signal to obtain the 8.85 to 8.85199 f (MHz)
MHz signal. This signal is applied to IC5 pin 5 through 0.1-05 |N=30
MCF1, MCF2 and buffer Q20. These two signals are mixed 0.5-1 29
i ; 1-1.5 28
by IC6 and the resultant signal varies from 13.83 to 15_2 27
14.32999MHz in 10Hz steps. This is applied to 1C4 (MIX 3) 2_25 26
through buffer Q17 and is mixed with the 36.1MHz HET 25-3 25
signal to obtain a signal which varies from 49,93 to 3-35 24
50.42999MHz in 10Hz steps. After being buffered by Q16, 3.5-4 23
the signal is applied directly to IC3 (MIX 1) pin & when the 334-2 212

operating frequency is between 9.5 and 19.49999MHz.

When the operating frequency is between 100kHz and 2552 fg
9.49999MHz, or between 19.5 and 29.99999MHz, the 6—6.5 18
output signal from Q16 is applied to IC5 (MIX 2) pin 2 85-7 17
through switching diode D15 and is mixed with a 10MHz 7-76 16
signal, obtained by dividing the 20MHz signal by 2. The 7528 19
resulting 59.93 to 60.42999MHz signal is applied to IC3 g;ﬁg :;
through buffer Q16. Diode switching control, is applied lo—gs 12
according to the operating frequency by the Digital unit 9.5-10 9
microprocessor. 10-10.6 10
In IC3, the above signal is mixed with the VCO signal, 10.6-11 11
which varies from 45.03 to 74.92999MHz, so that an 11-115 12
output varying from 4.5MHz to 16MHz is obtained. This };_5_’1‘2‘2 :i
is applied to 1C2 (divider) pin 2 through Q13 and Q12, and 12613 15
is divided by a value ranging from 9 to 30 to obtain a 500 13135 16
kHz signal. This 500kHz signal is applied to IC1 (phase 13.6-14 17
detector) pin 7. The 500kHz from 1C19 pin12 is applied to 14-145 18
IC1 pin 8 through Q4. The phases of these 500 kHz signals 14.5-15 19

16~16.6 20

are compared by IC1. The comparator output signal is
passed through an active filter consisting of Q1, Q2 and Q3,
then sent to the primary VCO in the Signal unit through

156.6-16 21
16165 22
16.5-17 23

the FCV terminal as the VCO control voltage, so the VCO 17-175 24
in the Signal unit is locked within the 45.03 to 74.92999 1756-18 25
MHz range, in 10Hz steps. 18185 26
The 100kHz marker signal is obtained by dividing the 20 185-19 27
MHz signal by 200 by IC16 (+ 10), IC7 (+ 2) and IC19 19-195 | 28
(+ 10). When the MARKER switch (CAL SW) is OFF, D20 el 0 W
is turned off to stop input to 1C19 (1/10 divider) and Q40 20.5_2'1 v
is also turned off. 21-2156 12
The FSK modulation signal is generated as follows : The 1 215-22 13
MHz signal obtained by dividing the 20MHz signal is output 22-225 14
from 1C17 pin 9. This is divided by 218 or 235 by IC18, 225-23 L
then divided by 2 by IC17. The FSK modulation signal 23-235 | 16
which results is output from 1C17 pin 13. When the KFS < el
terminal is open, the level at the collector of Q38 is H and 24.5-25 19
the level at the collector of Q37 is L. At this time, the 26256 20
frequency division ratio is set to 1/218 so that a 2.2936kHz 255-26 21
space signal is obtained. When the KFS terminal is closed, 26-26.5 22
the levels at the collectors of Q38 and Q37 are reversed and 26.6-27 23

27-275 24

the frequency division ratio is set to 1/235 so that a 2.1277 27528 25

kHz mark signal is obtained. 28-285 26

28.6—-29 27
29-295 28
29.5-30 29

coocoolcoocooc|looooo|looooo|co == a|lms s s sla s Esanlaae s s ales00pD|O0CO0O0CO0O|O0O00O0C|O0D0OOO
mm s a|laa a2 0000(00000|00===|—2=2=2s2lwe0000(00000(00O0O0D|(0O0O0OC0O|— = — = | o 2o
coocoocl|looooo|lommaalas s ula0000|00000|02—2 = |lasasslapaaa|lasasass|000000O00C00 =
2~=2o0lococoo|lo-—-oo|looooo|lo~-—-00|lO0OCODCO|0O—+-=00|00000|0O=-000D0|0O00C—==|0000C0O(00CO—==0
00 amu|lwuwooo|looo=ss|lm—2000|000==2|-=000|000==|-=000|0000=|===200(0000=|===000
co-saulooswoc|looo=saloo==0|lc0O0—>=2|00=—=-0|000—==|00—=—-0|00—-—-0Q0|0—==200|00—=2=0|0==000
— 0 =g|l-0=0=|lc—20=0|-0-20~—=2|0=20=20|-0=-0=-2|0-20-20|20—-0~0-20=p0|=-0=20<=(0=-0=0|=20-=0=0

ocoocooolooooo|lco000|0O000O0|0000CO|0C0C00RD|I0OC000|00000|00 Yl adaadaalaaaasa-

Table 2 PLL data
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CIRCUIT DESCRIPTION

DIGITAL CIRCUIT

Fig. 3 shows a block diagram of the Digital unit, which
consists of 31 ICs including a custom CPU, uPD8049C-211
(ICB). The CPU uses a mapped 1/O system on a common
bus to control many signals. |/O signals are latched by
|C25—29 to prevent noise from affecting other circuits.
There are two encoder input ports ; one for the main tuning
control signal and the other for the RIT control signal.
Each encoded input is applied to aogic circuit that deter-
mines both direction of rotation also sends information to
the CPU to indicate the desired frequency change. The
output of IC16 pin 3 or 4 determines the direction of
rotation of the Main encoder. For example, when the
encoder is rotated, the output at pin 4 goes to +5V. This
output level is maintained until rotation is stopped. The
output then returns to OV. If the dial is turned in the
opposite direction, the output drops to —5V and is main-
tained until rotation is again stopped. Internal variations in
IC16 itself determine which pin (3 or 4) must be connected
for proper action of the main tuning dial.

Direction
of Rotation Rotation Rotation

o o 1
/O =

ov
J_ BV
Fig. 4

The RIT rotary encoder operation is similar, but the output
of 1C19 pin 3 will always be as in Fig. 4, above.

Desired frequency change is sent to the CPU via D13, 14
for the Main encoder and via D18, 19 for the RIT encoder,
This output data is in the form of data pulses and is at a
rate of 4 pulses per encoder disk opening. For example, If
the Main encoder is rotated so 10 slots are sensed, 40 pulses
will be sent to the CPU. Tuning rate is 10kHz per revolu-
tion in 10Hz steps. When the rotational speed of the main
tuning knob exceeds 5—6 rev/sec, the step size is auto-
matically increased in geometric progression. In other
words the faster the knob is rotated, the greater the step
becomes. The RIT control covers £9.99kHz.

IC13 (uPD5101LC) isa C-MOS RAM which stores frequen-
cy data for the 8 memory channels, and VFOs A and B.
IC13 back-up power is supplied by three 1.5V AA bat-
teries, through diode D10, when the power switch is OFF.
Since the required back-up current is only 104A, memories
will be maintained for approximately 24hr, even if no bat-
teries are installed, by the discharge current of C21. Power
is supplied to 1C13 through Q23 and Q24 when the power
switch is ON.

IC1 through |C4 are display drivers. Display date is multi-
plexed from the microprocessor, Connectors 13 through 16
output to the display tube. Terminals a through g and DP
are 7 segment and decimal point data for the display.
Terminals P1 through P10 are signals for the analog-type
display, which approximates a conventional dial pointer.
Terminals G1 through G10 are display tube grid signals.
Heater voltage at approximately 7 Vpp is generated by
DC-DC converter Q14 and Q15 and is supplied to the dis-
play tube terminals FH and FG. Q16 is a switching transis-
tor used to blank the display tube if the PLL unlocks, 1C21
through 1C24 are multiplexers. Whenever the collector of
Q25 is “L" low, data from the inputs of 1C21—24 (pins
DO-D6) is distributed to the appropriate IC. Input data
selection is by means of control signal from IC12 the
address latch (pins Q1, Q2 and Q3). If the collector of Q25
is held ""H" no data transfer can occur,

IC11 and 1C12 form an 8-bit address latch and 1C25
through 1C29 are output data latches : 1C25 and 1C26 latch
8-bit frequency division data which is sent to the PLL unit
(PLL-1) through terminals PLO through PL7. IC27 and part
of 1C28 latch the band data which is sent to the Antenna
Tuner through terminals ATO through AT4. The remainder
of 1C28 latches the band data which is sent to the Low Pass
Filter unit through LPO through LP2. 1C29 latches the band
data sent to the RX BPF in the Signal unit through termi-
nals RBO through RB3.

By two gates of IC7, Serial frequency division data is
output-gated and is sent to PLL-2 and PLL-3 in the PLL
unit via terminals PLL2 and PLL1. !

020, 021 and Q22 form a reset circuit. If the voltage at
the 6V line accidentally drops, Q21 is turned on and its
collector level becomes ''"H". This turns Q22 on and a
"L'" pulse is generated at its collector. This pulse signal is
applied to the CE terminal 1C13 pin 17 to disable read-
write functions so that its contents are protected. Simul-
taneously, Q20 base becomes “H' and Q20 turns on.
Therefore the logic ‘L' at Q20 collector is felt at |C6 pin 4
and the CPU is reset.

Tables 3 through 5 and Fig. 5 show various data input to
and output from the Digital unit.
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Terminals Terminals A
Functions Functions
No. Name No. Name
1 |24l DC-DC converter input approx. 24V. 1 | PLB
@|2 |12 AVR input. |2 | PL7 } PLL DATA for 500kHz comparison,
3 | bl AVR input. 3. | PLE
1 BZ Signal unit tone oscillator on when "“L", 1 AT1
2 | BRK | When the Main knob is turned, a L pulse is output 2 | AT2
for the NB gate at every 2kHz step, 3 | AT3 BAND DATA to ANT tuner.
3 UL PLL unlock input, L : unlock, display blanks. 4 AT4
@i4 |T8 "L pluse is output when changing BAND, TX 5 | ATO
stops when "L", @ 8. |iLR2
65 | =C Approx. —43V. £l I LPO } BAND DATA in transmit to the Filter unit.
8 | TR TX and RX switching signal input, L in RX, 8 | LP1
“H in TX. 9 | RB3
® 12 SAT S“E Ryl s :? :g; BAND DATA in receive to the Signal unit.
ack up input 1. X3,
1 [sv  |svoDc. i B
|2 | ME2 Main encoder input, 90° phase difference, 116 GND
@ 3 | ME1 50% duty cycle. 2 | PLL1 |Serial division data for PLL1 10Hz steps.
4 |G GND 3 |G GND
1 5V 5V DC. p g gK gllzgk signal.
® g ng g; Ztctzd::;":’”t' 90k iieae diffarente, 6 | PLL2 |Serial division data for PLL2 2kHz steps.
q G GND 7 G GND
8 EN Division data store signal for PLL IC, data is
12 DM zimmardat open, normally GND, shifted at “H"".
_ ot used.
3 | MO Memory channel MO. ; ;FO A Not unsed.
8 . GLR Normally “H", RIT f is cleared when “L"", 3 | oN } iy g
5 | BO BAND DATA input BO. 4 | Lock
5] FR VFO select on RX, VFO B at "H", VFO A at "L", 5 | P2
® |7 RIT Normally “H", RIT-ON, OFF state changes at "'L". ] 6 | P3
8 | BD 1MHz step BAND DATA, f descends 1MHz steps 7 P4
et 8 | P DATA for analog digit.
9 | - Not used, 9 | pro
10 | B1 BAND DATA input B1. 10 | P10
11| AB VFO A=B switch, VFO A=B when "L". = — =St
12 | M1 Memory CH M1. ; %F‘ g Lg.f
1 | LOCK | Main dial f is locked when “L", 3 | ps L !epp
2 MV Memory and VFO select, VFO at "H'’", 4 PG
Memory at "“L", 5 | p7 DATA for analog digit.
3 | BU 1MHz step BAND UP DATA input, frequency :
@ ascends in 1MHz steps when "L is input. @6 P8
4 | MD | MIC DOWN input, "L" : DOWN. ; Z':
5 | — Not used. pe G2
6 B3 BAND DATA B3. 10| a3 GRID DATA.,
7 | MR Memory recall at "'L"". Wkl &0 11| ca
1 — Not used. 1 GB
2 MU MIC UP input, “L" : UP, > | gs
3 | - Not used. P
4 | M2 Memory CH M2. ) (i r GRID DATA.
®|5 [ MIN Memory in at “"L"", ikl 5 | cs
6 FSK "H' at FSK mode, increases ref. f 2.20kHz. 6 | G1o J
7 B2 BAND DATA B2. 7 EH
8 FT VFO select in transmit, VFO B at "H", 8 FG } Heater for Display tube.
VFO A at "'L".
1 | 12v | 12v DC to PLL unit, ; S ] 8
2 | UL Unlock signal at 'L from PLL unit. f’ ,b
3 | PL3 3 d 8 "
JHHR
<16 | Pka PLL DATA for 500k Hz comparison. 6 | ¢ I
? ::t; 7 MEMO |MEMO indicator.
8 VFO B |VFO B indicator.

Table 3 Digital unit terminal function
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ol ADDRESS
P30 Oeme 1 24 —o0 vee __> oREGEaN M LATCH 3 PORT4
Pag Oe—e] 2 23 |e—=0 Pu —
P41 O—e] 3 22 fe—=0 Paz :> INSTRUC | BUFFER
DECODER ==
Pa2 O=—=t 4 21 p=—=0 P33 :> g - : pogom
Pay O] & 20 f—=0 Peo PORT2 <E> <—
{‘} L_{ wput
S o—=6 19 fe—e-0 Pat - oot
wPDB243C TFMP
PROG O—=f 7 18 e—e0 P&2 U J\“}
N —_D
ATC 4 PORTE
P23y O=—={ A 7T |0 Pa3 .QND/OR i 2 L H
g __-m'r“:> LOGIC
P22 Qe 9 16 f=—e0 P73 P
BUFFER
P2 Oe—aef 10 1% |0 Prz 4
e |1
PO Oe—e] 1! 14 f—=0 P71 LATCH pop]"f
RESET :>
GND 0—] 12 13 fa—e0 P70 CIRCUIT
L] INPUT
BUFFER
Terminals
P~ Py Input Output (Port 2) Maximum Rating (Ta=25°C)
Puw~Pu Input Qutput port (Port 4) I — -
Py~ Pa . Input Output port (Port 5) weny ymbo ating
Pso~ Psa . Input Output port (Port 6) 3
P~ Pn . Input Output port (Port 7) ‘C‘Dﬂftﬂtlnlg voltage VJC 0.5~ +7V
Cs Chip Select SD;" \:0 ‘Ehga VI = 0.5~ TV
PROG . Program pulse Ou:r’:t :o t:ﬁf sin : 0 — 0.6~ 4-?".‘:"(:
Input Output port (Port 2) PRFAALNG eEMperatuie opt 0~ +70
Storage temperature Tstg —~ B0~ + 160°C
Fig. 5 uPD8243C (Digital unit IC5)
Pin No. Name Functions
P
W il } Digit output
14 P71 1
i P72 'y 5 }S le DATA output .
ale outpu
16 P73 | H L I » H
2 P40 o PO 4 VFO B
3 Pa1 f P10 MEMO
4 P42 g
b P43 Dp | Segment Scale DATA
-
1 P50 a DATA P1 0 166 200 =)
23 =i b a: ke Whi “| | \ LOCK
ite
22 P52 e P3 é | | | I ] [ I | RIT
21 P53 d P4 Tl VFO A
20 P60 P5
19 P61 P6
18 P62 P7
17 P63 P8 -~
Table 4
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Terminals f Terminals 3
Functions Functions

No. Name No. Name

1 TO RIT encoder clock signal, count at *'L". 21 P20

b4 X1 } Xtal input 22 P21

3 X3 23 P22 1/O Expander control output.

4 5 24 P23

b S§ Single step. 25 PROG

6 INT Interrupt. 26 VDD | BV

7 EA External access. Nomally GND. 27 P10

8 RD Read 28 P11

9 - 29 P12

10 RwW Read/Write 30 P13 5

11 | ALE | Address latch enable. 3 | P14 G gusme.

12 DBO 32 P15

13 D1 33 P16

14 DB2 34 P17

156 DB3 Exiornal Oate bius 35 P24 Enable data for PLL.

16 DB4 it 36 P25 Tone output.

17 DB5 37 P26 Blanking output,

18 DB6 38 P27 TX-stop signal output,

19 DB7 39 b Main encoder clock signal, count at "'L"".

20 G GND 40 vee 5V

Table 5 Functions of uPD8049C-211 (Digital unit 1C6)
0-]- TO ~ Ve »on
o x1 o
a 38
0-—4- X3 P27 -3-;0
o FESET P20 [=+0 ACCESSORY CIRCUITS
o—ﬁ- 55 P25 =
0= ¥ e o @ Noise blanker in the Signal unit
G =A i aud Fig. 6, 7 shows the noise blanker. The noise blanker con-
L i £ sists of two circuits, NB1 and NB2. Noise sampled from the
o et PG pE RX 2nd mixer (Q62 and Q63) output transformer is
z :‘:’F #PDB04GC-211 :’: ﬁ amplified approximately 70dB by Q28 to Q30 and Q32.
oli e A _3_9_0 The amplified noise signal is applied to both NB1 and NB2
i) o ¢ circuits. In NB1, the noise is buffered by Q33 and detected
e L e e 127 lf)y D562 :?nd D53. The detector out.put. is app.hed tf) switch-
ol3l a3 Vise 2_'50 ing trar}smtor Q35. In‘ NB?, the pqlse is applied directly to
osdinss PROG %0 the noise detector circuit consisting of D54 to D56 and
P | L 036. NB1 detects pulse noise included in the input signal
ol 086 p22 bos0 and switches the noise blanking gate consisting of D82 and
oe] 087 p21 %o D84 to D86, which is located before the RX 2nd IF filter,
oY P20 20 XF1. The NB1 system is a conventional noise blanker.
Noise detected by D54 to D56 and Q36 is shaped by 1C2 so

that only high level pulse noise components are extracted in
the form of a square wave. This square wave is applied to
both the switching transistor Q38, to control the 3rd RX
mixer (Q65 and Q66), and to the NB gate through D57 and
Q31 to switch the gate. The NB2 system is effective against
radar-type pulse noise, commonly called “the woodpecker’,
The noise blankers are also used to reduce clicks generated
by the digital VFO step reset pulse.
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p—
CAR2
St MNoise blanking gate
2nd IF RX 3rd MIX
Tst [F "‘I filter 065,66
signal | 3rd IF
062,63
RX 2nd MIX - - - D82,84 —B6 |
Noise AMP Noise detect bs I Q38
028-30,32 D54,56 NB2
———— >|— | — — | Shaping | : : __________ b Sm{fj?mg
A
|
Buffer AMP 035 a3
Q33 i NB1 + Solid line : NB1
-D'I‘ ] Switching o Switching Break line : NB2
circuit ; ittt
AGC AMP  Noise detect
Q34
<IJ~ ——< Threshold level
N’
Fig. 6 Noise blanker circuit
a b a
(Al T~ f e
IC2 038 l— Hald time 1 (Approx. 4mS)
A One shot B 8 = il'
———a multi fwiteoing - . Hold time 2 (Approx. 80mS)
Pulse I vibrator 1 Rl 3rdd MIX ©
noise ‘_r_
- Cf IC2 {4
One shot
multi NB1 Switching circuit I K
vibrator 2 (D) e J vl Y
(3rd MiXer Fopg™ “5("'——"*—‘*
switching)
Fig. 7 NB2 circuit Fig. 8 NB2 timing chart
@ Speech processor in the Signal unit
A block diagram of the speech processor is shown in Fig. 9. The output signal is applied to gain control amplifier Q70,
- An SSB signal, having passed 4566kHz filter CF1 and buffer then input to the TX 1st mixer. When the processor is off,
Q72, is amplified by Q71 and applied both to the detector it is bypassed through switching diodes D118 and D114, In
consisting of D116 and D117, and to limiting amplifier |C6. the FSK mode, the signal is automatically compressed
The detected signal is applied to DC amplifiers Q73 and approximately 10dB (even if the processor switch is off) to
Q74, where it is logarithmicly compressed, and is then equalize any variations in level between mark and space
applied to the multi-meter to indicate compression level. signals. In the FSK maode, the transmission power and ALC
The output level of IC6 is constant regardless of input level. are adjusted with the PROC-OUT control.
pad iR Processor ON-OFF switch 7‘“ 7
/ / /
/ / /
MIC gain SSB < / TX Wi
Q146,147 ,as2-84 D130 g7 filter
MIC PRE AMP [ —) MIC AMP BM Buffer Buffer AMP Limitter Gain control AMP
AMP 1 AMP 2 AMP
Ci level —AE
i i Compression meter 4—<'—
- PROC-OUT
DC AMP Detect
Q73,74 D116,117
= Fig. 9 Speech processor block diagram

1
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® Monitor circuit in the Signal unit

The SSB signal is sampled from the drain of TX 2nd IF
amplifier Q57, is amplified by Q58 and Q125, and then
applied to the product detector Q126. The detected AF
signal is amplified by Q127, and applied to AF power
amplifier 1C3.

@ Side tone circuit in the Signal unit

The 100kHz CAR 3 signal and 99.2kHz CAR 4 signal are
applied to the product detector D238 to D241 to obtain
an 800Hz signal. This 800 Hz signal is applied to AF power
amplifier IC3. Q152 is switched on by the STK line through
D233, and side tone is generated when the key is closed.
This side tone circuit makes it possible to vary the incom-
ing CW pitch, Signals can be zero-beat by making the side
tone pitch the same as that of the CW signal being received.
® SWR calculation circuit in the Signal unit

Conventional SWR indicators require sensitivity adjustment
for the forward wave level. The SWR metering circuit
incorporated in the TS-930S makes this adjustment auto-
matically. This new SWR calculation circuit is shown in
Fig. 10. Forward wave voltage VSF and reflected wave
voltage VSR sampled from the Filter unit are applied to the
analog calculation circuit in the Signal unit. 1C4 is a V-I
converter for the (optional) AT-930 auto antenna tuner.
Output from IC4 pin 1, proportional to VSR/VSF, drives
the SWR meter. 1C4 also includes an integrator, IC5 is a
voltage comparator, and a triangular wave generator and
Q63 and Q54 are switching transistors.

Metar salect

S Mater input

i
Forward wave voltage
WEF Analog
caloulation
Cireuin

PWR
ALC o o
Comp O

SWH

le NI DC AMP

R
Retlactod wave voltage
WSH {VSR/VSF)
T

Meter changing SW

- —

Fig. 10 SWR meter circuit

The VSF voltage is compared with a 0.5V REF voltage on
IC4 pin 12. If VSF decreases (i.e. SWR increases) the
voltage level at pin 14 increases. The output of IC5 pin 1 is
a triangular reference signal and is mixed with the voltage
from IC4 pin 14. Changes in the output of 1C4 pin 14
affect the reference level of this triangular wave. IC5
computes the change and sends a square wave signal, whose
pulse width and spacing are proportional to the change, to
control conduction of switching transistors Q53, Q54.

See Fig. 11.

The voltage at IC4 pin 1 is a level proportional to VSR/
VSF, and is used to drive the SWR meter and also for
AT-930 control purposes. VR16 ia an SWR meter adjust
for initial setup only.

———

Output

With i : i i Normal
. - | | j=—— output from
nighSWR r SiCRip l'-‘i i—— IC5 pin 1
|
ghad e mRen"
g S8 (SRR L5 i i
oot i SN
high SWR I \! | | L \Capinia
= output norma
low SWR
\— REF OSC
IC5 pin 1

Fig. 11

® CW-VBT (variable bandwidth
tune in the Signal unit

Fig. 12 shows the CW-VBT and SSB-slope-tune circuits.
The principle of CW-VBT operation will be explained first.
When CAR 1 and CAR 2 are at their normal frequencies,
the overall IF response is indicated by "A". When the
CAR 1 frequency is shifted by Af1, the overall |F response
curve shifts to that at 'B". The circuit is designed so the
CAR 1 signal lowers the VCO frequency fL by Afl. In
this case, the IF bandwidth is fully opened, or normal.
Whe the CAR 2 frequency is lowered by Af2, the 3rd IF
filter frequency response curve shifts to that indicated by
“C', Thus, the overall IF bandwidth is narrowed. The
TS-930S VBT function is designed to operate as . Af2 =
2Af1. The overall IF bandwidth is narrowed by varying the
CAR 1 and CAR 2 frequencies without shifting the overall
IF response center frequency.

Next, the SSB-slope-tune function will be explained. When
the circuit is designed so that variations in the CAR 1 and
CAR 2 frequencies have the relationship Af1 = Af2, only
the lower frequency (at the left limit of the overall IF
reaponse curve, shown in Fig. 13) can be shifted by varying
these frequencies. The higher frequency (at the right limit)
can be shifted by varying just the CAR 2 frequency. In the
TS-930S, these two operations are performed by separate
controls. The CAR 1 frequency control voltage VF1 and
CAR 2 control voltege VF2 are supplied from the Switch
unit.

tuning) and SSB-slope-
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AM detect
1st IF 2nd IF 3rd IF Notch = |
fo filter filter filter filter i AF |
1stMIX  fI1 2nd MIX fiz2  3dmix  f13 4athmix  fl4 I,’DEMOD TUNE
O—{\./ AF output
I
4 TA

100kHz

456k Hz

355k Hz

CAR2

8.375MHz
CW Pitch change

fc3
100kHz

=*: Tuning time

JfL=fH+fc1 +fR fi=fL—fo
‘ fm2=fC1-fc2—fc3 fr2=f11 —fH=fR—fo+fc1 =fc1
fca=fca-Afp f13=f12—fca=fR—fo+fc1 —fc2 »fc1—fc2
fR : Dial displayed frequency fla=fi13—fm2=fR-fo+fca—+fc3
fO : CAR frequency (SSB,AM,CW) ’fA= fla~fca|=|frR-fo|+0 ; SSB,FSK,TUN
| fA=|f1a—fca|=Afp—+Cw

% Tuning point : fR=f0
Fig. 12-a RX configuration

-—
fie=fn—fe

V fn=fL—fo

fca
AF output
fa

fL=fr+te feo
foo
Fig. 12-b
CW-VBT
H }___! Hi-Cut Low-Cut
e i SLOPE- SLOPE-
/ ™ Receiving TUNE - — - TUNE
| \ signal (CW) f o
[ | Interfering | \ Receiving
: Interfering signal (SSB) signal (SSB)
| signal (SSB) | y
| 1 Interfering
signal (CW)

Interfering
signal (CW)

Fig. 12-d CW-VBT Fig. 12-e SSB-slope-tune
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@ Notch filter in the Signal unit

The notch filter is a bridged-T filter consisting of L, C and
R components. It is located between the 4th RX mixer and
the 100kHz IF amplifier Q130. The filter resonant fre-
quency is shifted by varying the voltage applied to the
cathode of vari-cap diode D217. The filter operates in all
modes.

® AF-tune in the Signal unit

The AF-tune circuit is three-pole active filter built around
IC7, located between the SSB/CW detector and AF ampli-
fier Q160. AF-tune is available only in the CW mode. The
tuning range is 800Hz * 400Hz, or greater. When the
AF-tune circuit is switched off, the circuit is bypassed
through D248.

® VOX and ANTI-VOX circuits in the Signal unit

Fig. 14 shows the VOX and ANTI-VOX circuits. The signal
output by MIC preamplifier Q146 is applied to VOX
amplifier Q145 through the VOX gain control, The AF
output, sampled from the speaker line, is applied to the
ANTI-VOX amplifiers Q149 and Q148. An adjustable DC
bias voltage is applied to the base of Q148 to control the
ANTI-VOX operating level. The digital signals output from
these amplifiers are applied to the RS flip-flop IC10. The
signal which is first input to the flip-flop has priority.
Output from the flip-flop is applied to one-shot multi-
vibrator 1C9, and its output is applied to time constant
circuit C449 and R567, which determines the VOX delay.
This circuit configuration affords fast VOX rise time, and
prevents VOX "'chatter”’,

VOX AMP

from MIC
1 — 3 Cne shot Time
PRE AMF Q multl Conatant Timing generation
GAIN vibrator ciroult aircult
ANTIVOX
AMP s - WOX Delay cantrol
SP tine >— R q

ANTI-VOX

Fig. 14 VOX, ANTI-VOX circuit configuration

® Final cooling fan control circuit in the Filter unit

The final heat sink temperature is detected through ther-
mistor TH1 on the Final unit. When the temperature
reaches approximately 50°C, a Schmitt circuit, consisting
of Q16 and Q17, operates to turn Q22 on. Then, approxi-
mately 10V is supplied to the fan motor through the MOT
terminal, as Zener D12 is cut off by D10 and Q19. This
Schmitt circuit is designed to shut off when the tempera-
ture drops to about 45°C.

® Temperature protection circuit in the Filter unit

This circuit also uses the signal from thermistor TH1 on
the Final unit. When the final heat sink temperature reaches
approximately 76 — 80°C, another Schmitt circuit, consist-
ing of Q18 and Q19, operates. The collector of Q19 goes H,
Q23 is turned on and D10 is cut off. Therefore, the voltages
of both Zener diodes D11 and D12 are added ; 13V is now
applied to the fan motor through the MOT terminal. Thus,
the fan motor speeds-up to cool the heat sink rapidly.
Simultaneously, the H logic level at Q19 collector is sent to
the Signal unit through the THP terminal to switch the
transceiver from transmission to reception. This circuit is
reset and transmission is re-enabled when the temperature
drops below 65 — 70°C (nominal). After reset, the fan
continues to operate until the final heat sink temperature
drops below about 45°C. (See Fig. 15.)

28Y

Cooling fan opuration
atart sehmitt circuit

During nomal fan operation | 28Y F’:r"“l‘r"'l‘::m
Huat sink o
TP ature Cruring nomal
dutecion - fan operation @ 100V
{Thermistor) 10 = During temperature
o1z protection oparation : 13V

Temparature
protection
operation
tilgral

TL‘I"[—‘L’NHU[U protection »
schmitt cireuit oy

MNamal : 28Y

Fig. 15

® Power supply cooling fan control circuit in the Power
supply unit
This circuit monitors the power supply heat sink tempera-
ture through thermistor TH1. Its operation is similar to
the Final unit fan control circuit, previously discussed.
It turns the fan on when the power supply heat sink tem-
perature reaches about 60°C and turns off when the tem-
perature drops below about 50 °C.
® CW full break-in timing circuit in the Signal unit
Fig. 16 is the timing chart for CW full break-in and send-
receive switching in the SSB, FSK and TUNE modes. The
TS-930S uses TV, RV, TR, TBK and ALC as timing signals
for T-R switching. TV and RV are the power supply
voltages for the send and receive systems. About 3ms of
quiscent time is provided for both TV and RV at each
send-receive switching transition. The operating state is
passed to the PLL unit by the TR signal for frequency
control during RIT or split frequency operation. TV goes
“L" about 6ms after TBK goes “‘L". During this 6ms
period, the TX RF power drops together with the ALC
voltage. TB is the bias voltage for the send system and RB
is that for the receive system. TB and TV are switched
simultaneously. RB is on when TB is off, and vice versa.
Fig. 17 shows the timing for CW semi-break-in and for CW
keying after the standby switch has been placed to SEND.
Note : Omitted signals (such as RV and TR) are the same as
shown in Fig. 16.
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le—et GMS
TV — _._I ap
)
T -—F—
TR ! 3ms 3mS -
g P 2ms e

RB :

i
AGC —i

Fig. 16 T-R timing chart
(CW full break-in, $SB, FSK and TUNE modes)

Delay limaI

ey
i

A

TV _!
=il na § N
it T TLL AT

Semi-break-in

™V

o

STBY SW : REC

STBY SW : TX

Sl
ALC l t ‘ \

CW keying when SEND SW is ON

TBK

Fig. 17 CW operation timing chart

D YjD)—(’F-N’

Delay B | Delay Cc | Delay
AO circuit 1 circuit 2 circuit 3
3ms B6mS 3mS
Fig. 18
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CIRCUIT DESCRIPTION

® ALC circuit in the Signal unit

For all modes, except CW full break-in, forward wave
voltage VSF detected in the Filter unit is applied to the
base of Q45 in the Signal unit. Q45 and Q44 form a differ-
ential amplifier. When VSF is applied, the collector voltage
of Q44 rises and that of Q47 drops. The gate voltage of
Q52 then drops, as do the base and emitter voltages of Q51.
As a result, the ALC line voltage is dropped through D70
and Q51 to control transmitter power. The level at the
drain of Qb2 is applied to the ALC meter. VR11 is the ¢
adjustment, and VR12 is the sensitivity adjustment. For
full break-in operation, the TBK signal generated during
keying is applied to active low pass filter Q50, where key
clicks are removed. This filtered signal is used as the ALC
signal and is fed to the ALC line. As previously shown, the
ALC voltage not only controls transmission power, but is
also used for waveform shaping during CW operation.

® VSWR protection circuit in the Signal unit

Reflected wave voltage VSR is applied to the base of Q48
in the Signal unit. When the reflected power exceeds 256W
(an SWR of about 3 : 1), Q48 is turned on and the voltage
input to the ALC circuit is dropped to reduce transmission
power,

® Final overcurrent protection circuit in the Signal unit
Current flowing through the Final unit 28V line is detected
across R14 (0.0582). The voltage drop across R14 is ampli-
fied by 1C4/4 and applied to Q49. When current exceeds
approximately 15A, Q49 is turned on and the voltage input
to the ALC circuit is dropped to reduce the transmission
power.

ANTENNA TUNER

A block diagram of the antenna tuner is shown in Fig. 20,
This antenna tuner covers all amateur bands from 3.5
through 29MHz, When the operating frequency is within
a B00kHz band segment which includes an amateur band
(except the 1.8MHz band), the automatic antenna tuner
will operate if the AUTO-THRU switch is set to AUTO.
When the operating frequency is at any other frequency,
the tuner is automatically bypassed regardless of the
AUTO-THRU switch position.

When the AUTO-THRU switch is set to AUTO, voltages
proportional to the antenna line voltage and current are
induced across the directional coupler terminals. The direct-
ional coupler is a toroidal core transformer having excel-
lent characteristics in the 3.5 to 30.0MHz range.

Voltage proportional to the antenna line current is applied
to Q30 pin 9, and voltage proportional to the antenna line
voltage is applied to Q30 pin 13. Both voltage signals are

shaped by Q30 and applied to phase comparator Q29. The
output level of Q29 changes according to the relationship
between the phase of the antenna line current and voltage,
This signal is applied to buffer Q28 pins 10 and 15. The
levels at pins 12 and 13 change according to the input level,
and these signals are applied to Q31 and Q32 (which cont-
rol the motor drive circuit consisting of Q14 ‘through Q19)
so that motor M1 turns in either one direction or the other,
according to the phase relationship, until the phase differ-
ence is minimized.

Voltages picked up by the directional coupler are also
applied to Q39 pins 4 and 6 for comparison. When the
voltage at pin 6 is higher than that at pin 4, the level at
pin 1 is "H" and that at pin 2 is “L" (and vice versa),
Motor M2 turns in either one direction or the other, accord-
ing to these levels. The circuit is designed so that VC1 and
VC2 (that is, M1 and M2) operate independently. However,
since phase and voltage are not independent, both VC1 and
VC2 operate as either phase or voltage varies.

When the input voltages to Q39 become equal, the level at
pin & (or pin 7) is determined by the divider consisting of
R100 and R104 {(or R105 and R101) so it is lower than the
corresponding input level ; then output levels at both pins 1
and 2 go "L", the motor drive circuit turns off and the
motor stops.

A current signal proportional to the SWR is derived by the
SWR calculation circuit in the Signal unit, and is input to
the Antenna tuner unit through the ISW terminal. This
current signal is applied to Q40b pin 2 and converted to a
voltage signal. The input level at Q39¢ pin 8 is set to the
level equal to the output level of Q40b when the SWR is
1.2. Therefore, the output level at Q39¢ pin 14 is “H"
when SWR is higher than 1.2. This ""H" signal is applied to
Q11 so that Q11, Q10 and Q34 are turned on and the
motor drive circuits are enabled. When SWR becomes 1.2 or
less, the level at Q39c pin 14 goes “'L". Therefore, Q11,
Q10 and Q34 turn off and the motor drive circuits are
disabled,

Generally, the tuning motors should run at high speed to
reduce the time required to tune the antenna. If this were
done, however, inertia would cause the motor to overrun
after the motor stops when the SWR becomes 1.2 or less.
This would cause the SWR to again become greater than
1.2, and the motor to operate in reverse. This might repeat
infinitely. On the other hand, it requires a longer time to
tune the antenna if the motor speed is too slow. The motor
control system employed in the AT-930 is as follows. Q41
forms a multivibrator and its output is applied to Q40a pin
6. A signal proportional to the SWR is applied to Q40a pin
5. The signal output by Q40 is a pulse whose width in«
creases as the SWR becomes higher, or vice versa. This pulse
signal is applied to Q38, then Q34, so that motor speed in-
creases when the SWR is high and reduces when it is low.
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Fig. 20 AT unit block diagram

The antenna tuner is provided with a protection circuit
which disables the AUTO-THRU switch during trans-
mission. When the AUTO-THRU switch is at THRU, D13 is
on, D14 is off and Q36 is off. Q35 is on because a “H' is
applied through D156, The "H" at the collector of Q36 is
applied to Q8 through D9 and turnes Q8 on. Thus, Q7 is on
and relay RL1 is actuated. When the AUTO-THRU switch
is at AUTO, D12 ison,so D11 and Q35 are off, The collec-
tor level at Q35 is applied to Q36 through D10 so Q36 is
on. Therefore, Q36 collector level is L' and Q8 is off.
Thus, Q7 and RL1 are off. During transmission, RXB is
“L" and both D12 and D13 are turned off, so the AUTO-
THRU switch is disconnected from Q35 and Q36. There-
fore, the AUTO-THRU switch has no affect.

The BAND data signals for the 3.6MHz to 29MHz Amateur
bands are sent from the Digital unit through terminals
AT1 to ATG6. (See Table 6.) The AT1 signal is used for
automatic antenna tuner control ; its level is ""H"" when the
operating frequency is within a 500kHz Amateur band
segment. At such time, Q9 is on and D8 is off. This allows
Q8 to be controlled through D9. When the level is "'L*", Q9
is off and D8 is on. Therefore, the level at the base of Q8
is maintained at “‘H’’ through R17. (Q8 is always on ; that
is, the tuner is in the THRU state.)

The matching circuit used is a 'T"" configuration when the
operating frequency is between 3.5MHz and 14MHz, and
a m configuration when the operating frequency is 18 MHz
or above. Switching between the two is performed by relay
RL8. When the motors are operating, the green LED ingica-
tor on the front panel lights. This indicator goes off when
the motors stop at best match.

BAND
35

2

10

14
18,21
24.5,28

AT1 AT2

&) O

AT4 | ATE | ATE

(o}
o|lolo|o

ocl|o|o(o|o|0o

(o}
O : High Level

Table 6

—
THRU THRU
ANT DIRECT ANT MAT
AUTO |COUPLER COUPLER M"]T""’U <
WAVE FORM
SHAPING PHASE COMP  BUFF AMP SWIT CHING MOTOR DRIVE
030 029 028 031,32 014,15, 16,
HD 10116 HDI013 HD10125 25A1015%2 17,18,19 i ahled L
2SA850% 2
2502120 %2
VOLTAGE COMP MOTOR DRIVE 2SCI815X 2
039 24 020,21,22, AUTO=THRU
NJIM2901 23.24.25 iicdlici w3 CONTROL
2SA 950X 2 AUTO o—=| 035,36
25018162 THRU o—e]25C 815X 2| ™
2502120 % 2
0sC
odl BUFF AMP SWITCHING SWITCHING
034 ol !
25A 984 251496 = AT.LED AVR
NE555P 25C18I3 Qz7 28v
10V =——11A78L005AP ©
SWR COMP BUFF AMP
040 1/2 AVR
NJM29040 026
25C1815 SV =—1,pC14305H
-V CONV SWR COMP BUFF AMP AVA
ISWR
040 172 039 1/a T 19v 037
NJM29040 NIM290] 250880
25C1815
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FILTER DATA

Item

Rating

Item

Rating

Nominal center frequency

44 930MHz

Nominal center frequency

8830.0kHz

Pass bandwidth

+6kHz or more at 6dB

Center frequency deviation

Within £70Hz at 6dB (25°C)

Attenuation bandwidth

+25kHz or less at 30dB

Pass bandwidth

+ 250Hz or more at 6dB

Ripple

1.5dB or less

Attenuation bandwidth

+800Hz or less at 60dB

Loss

4dB or less

Guaranteed attenuation

60dB or more within £ 1MHz

Guaranteed attenuation

80dB or more within
+2kHz—%1MHz

Input and output impedance

2k + 10%

MCF (L71-0234-05) (Signal unit XF1,2)

Ripple 2dB or less
Loss Within 5dB + 2dB
Input and output impedance 60082 / 15pF

Item

Rating

Nominal center frequency

8830kHz

CW crystal filter YK-88C-1
(L71-0236-05) Option

Center frequency deviation

Within +160Hz at 6dB

Item

Rating

Pass bandwidth

+1.BkHz or more at 6dB

Nominal center frequency

8830.0kHz

Attenuation bandwidth

+1.9kHz or less at 20dB
+2.75kHz or less at 60dB
+3.5kHz or less at 80dB

Center frequency deviation

Within +250Hz at 6dB

Pass bandwidth

+3.0kHz or more at 6dB

Attenuation bandwidth

+6kHz or less at 60dB

Guaranteed attenuation

+3.6kHz—~* 1MHz

Ripple 2dB or less + 10kHz or less at 80dB
Loss 6dB or less Ripple 2dB or less
80dB or more within Loss Within 3dB + 2dB

Input and output impedance

60082 / 16pF

Guaranteed attenuation

80dB or more within
+10kHz -+ 1MHz

MCF (L71-0235-05) (Signal unit XF3)

Input and output impedance

60082 / 16pF

AM crystal filter YK-88A-1
(L71-0237-05) Option

Item

Rating

Center frequency

455kHz

Center frequency deviation

Within 50Hz at 6dB

Item Rating
Nominal center frequency 455kHz
6dB bandwidth + 3kHz or more
50dB bandwidth +9kHz or less
Ripple (within 4565 + 2kHz) 2dB or less
Loss BdB or less
Guaranteed attenuation
(within 455kHz + 100k Hz) SR apimiere
Input and output impedance 2.0k2

Pass bandwidth +260Hz or more at 6dB
Attenuation bandwidth +425Hz or less at 60dB
Ripple 2dB or less
Loss 6dB or less

AM ceramic filter (L72-0319-05) (Signal unit CF2)

Guaranteed attenuation

80dB or more within
100Hz—454.4kHz
BOdB or more within
456 6kHz —2MHz

Guaranteed attenuation

B0dB or more

Item Rating Input and output impedance 2k + 5% / 15pF £ 5%
Center frequency 4556 + 0.20kHz cw crystal filter YG-455C-1
6dB bandwidth 29-38.2kHz (L72-0238-05) Option
60dB bandwidth 4.7kHz or less

Item

Rating

Center frequency

455k Hz

Center frequency deviation

Within 50Hz at 6oo

(0.1—1MHz)

Spurious {600 —700kHz) 40dB or more
Ripple 2dB or'less
Loss B6dB or less
Input and output impedance 2k82

SSB ceramic filter (L72-0334-05) (Signal unit CF1)

20

Pass bandwidth +126Hz or more at 6dB
Attenuation bandwidth +2650Hz or less at 60dB
Ripple 2dB or less
Loss 6dB or less

Guaranteed attenuation

80dB or more within
100Hz — 454 6kHz
80dB or more within
455 4kHz — 2MHz

Input and output impedance

2k £ 5% [ 16pF + 5%

CW crystal filter YG-455CN-1
(L72-0239-05) Option




SEMICONDUCTOR DATA

159308

S T i o T 1 T e =
(0.L0CK]] | IVFO-A]l |iVFo-8]] || memo] |11 mTj on | B Sembal Rating
i O el BT oA r ' I Gate-Drain volt vV -
:f_:'luh}f_t“r_r“f_l“f::l;;:ri ol ate-Drain voltage cDo 25V
| [l E:I [ I| ] |il' | i ! J|| % 1'1 FJ: KHz || Cr_“h:; kHZJI Gate-Source voltage VaGso — 25V
I? lrlrjwo 'Fé?o Tj?o s qu F'soo lrl‘ rr‘,?o TJB?U |l‘r§50 ke | Continuous Drain current Ip 100mA
Ve i i Tovaod "
'L||g'|t||n‘u||4|’||m [_IIIItIIIIIIlIII||'|||IMI_I||I:| l1iiii° | [ Continuous Gate current € 10mA
Power dissipation Pch 500mw
Channel temperature Tch 120°C
o M B oad s 5 Storage temperature Tstg —-50~+120°C
, s H 5 Ta=25°C
11-BT-03Z (Switch unit V1) 2SK125P MAX. Rating (RF unit Q1,2) g
-4——5-0\;
ra2 0—{2 ) ek
19 RAT O—» 1 12x8 ROM Reference Decoder -+— Vss
0SCin RAD. G20 *—-—-—OTB Test
EEREERERREER
i 18 Lock 9
0SCout O +2 12-Bit + R Counter Detect [‘—OLD
1% *
REF (}—‘(x I—
i Control fRL_] Phase 6
Modulus O Logic Detector F—0O PDout
Control g fv ™
: !
r——9 3
Phase L—0O ¢V
Detector
10 "5 o
o fin 0—1>—Do— 7-Bit + A Counter 10-Bit + N Counter — 4
SW2
—_— A—
VoD EREEET BEERS R LE, e B
Enable O Latch Latch # Latch SW1
13 14
e o 5k & 11827 L Ee i
Dot O] 2-Bit
7-Bit Shift Register 10-Bit Shift Register RShlift
egister
11 | l_.
Clock O- [ & J
- MC145156P Block diagram (PLL unit IC5)
M1 M2
?8 ?7
AMP Q Q D1 ouT
2 —l_ D2 Q2
IN O—D— T i
CK'i ckz2
6
M3 O—] Level converter —-D}—‘
Vcc GND
- uPB551C Block diagram (PLL unit IC8)
v

21
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SEMICONDUCTOR DATA

15 1 No. BCD input Decimal output data
INPUT A 1 - p—oourpum 5 CE A RS YTy S
2 Ok £ Lok Pl R b B R S
i = QUIBUY 1{[LLLH|HLHHHHHHHH
}_g 2l L+ E HoH LH HiH H H H H
14 DUTRUT 2 b O I U B H oM ML HH W HH
inpuT 8 O—2>0—9 @ o 4|LHLL|HHHHLHHHHH
}OOUTPUTB L B LH H HYH H. 5 LIH BH R
P : 6 |L HHL HHHHHHLHHH
& }_éouﬂ,u” 7/LHHH| HHHHHHHLHH
mmnco_Do~ - 8/HLLL|HHHHHHHHLH
6
}_oomura 8 (ML L H | BHHHHHHHRL
— 1.2 M TR, ] HHHHHEHRBRHEHHH
7 = o H H HHHBHARHHH
k= SULNITe HHLL | HHHHHHHHHH
9 H H L H H H HeHESEH o B
12 OUTPUT 7 = (o e 4 HHHHHSHBHHARHH
|NPUTD0—|>G B HHHH H H: H HoHeH H e H
:)D—OOUTP“T 8 H : High level, L : Low level
DO_B OUTPUT @ MB74LS42 Functions table
MB74L542 Block diagram (LPF unitIC1)
INPUT OUTPUT
' L2 A— N r — G * < .
Vee A ) C 5 g 8 7 Item Vego [Veeo [Vego Ic icp Pe Ti Tstg
|1ul|1-.al |m||1:j| ||7||11| Iml Iul T | == 7 T el I
l T | L‘I Condition 26°C
, | WA o || BB
[ Rating =100V | —-80V } —~5Y |=500mA |—B800mA |600mW | 160°C £150°C
e s ]
AR L D Ta=25°C
2SK984K MAX. Rating
013 4la 88l ae (Digital unit Q1,16, Signal unit Q23)
—j T— Item Veeo |Veeo | VEBO Ic icp Pe Tj Tstg
Condition 22",;
|1||?||’4||¢:||ﬁ||n| 7 |ei|
o 1 ? 3 g 5 6  GND Rating 100v | 8OV 5V | 500mA | BOOmA | B00mMW |150°C s
\ a = — +150°C
OUTPUT Ta=25°C
MB74LS42 25C2274K MAX, Rating (Digital unit Q14,15)

Item Symbol Rating Item Symbol Rating
Collector-Emitter voltage VCEO 35V Collector-Emitter voltage VCEO 40V
Collector-Base voltage ~ |vceo |esv Collector-Base voltage Veso | 85V
Emitter-Base volta(_;e__ VERO 4.0V Emitter-Base voltage VERO 3.0V
Continuous Collector current Ic 1.0A Continuous Collector current Ic 20A
Total device dissipation Te=50'C" Pp 30w Withstanding current —10s - 30A
Derate above 50°C o.3w/ c Total device dissipation Tc=25°C | Pp 290W
Storage temperature Tstg —65~+160"C Derate above 26°C 1.66W/°C !

MRF485 MAX. Rating (100W Final unit Q2,3) Storage temperature Tsta —65~+200°C

MRF422 MAX. Rating (100W Final unit 04,5)
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SEMICONDUCTOR DATA

EXPANSION TO
MORE 1/0 AND
PORT 2 MEMORY
BlS BUFFER BUS BUFFER
PORT 2 LATCH —
iLow 4 anD | PORT 2 LaTCH | |a| | HIGH PROGRAM |5 REZIbRN BUS LATCH AT
EXPANDER (HIGH 4} COUNTER 2K x 8 -y AND LOW
PORT |/0 " PC TEMP REG
T 4
DECODE
|H
0sC
FREO_ TIMER/EVENT LOWER PROGRAM
COUNTER PROGRAM STATUS
FEeT] 18 COUNTER (g) WORD
PORT 1
ﬁ ﬁ 2 G ~ A BUS
{61 N surren (:E:)
¥ AND
LATCH
ACCUMULATOR - . HAM ADDRESS |
TEMP REC FLAGS
I i8) ki 4 | REGISTER
MULTIPLEXER
INSTRUCTION EGIS
T ' ARITHMETIC REGISTER [EGSTERD
ULATOR LOGIC AND DECODER REGISTER 1
LATCH UNIT fe— TEST O REGISTER 2
REGISTER 3
T
] " TE8T REGISTER 4
t— 1M1 REGISTER b
VDD e A W REGISTER &
V—- PROGRAM SUPPLY CONDITIONAL g § REGISTER 7
POWER CC L DICIMAL BRANCH le— FLAG 1 i 8 LEVEL STACK
a —+ 5V (LOW POWER S eile -
suepLY 1 70 A STANDBY] ADJUST LOGIC ; O 1 (VARIABLE LENGTH)
55 ; ft— TIMER FLAG
—=— GND OPTIONAL SECOND
le— CARRY REGISTER BANK
CONTROL AND TIMING ja— ACC
C> P= DATA STORE
v o 4 " e 7 OBR oE ACC BIT TEST
INT RESET PROG EA  XTAL!l XTAL2 ALE PSE S8 RD A N—
? T T RESIDENT
RAM ARRAY
INITIALIZE CPu/ OSILLATOR ADDRESS PROGRAM READ WRITE 128 % B
MEMOR Y XTAL LATCH  MENORY STROBES
INTERRUPT  PROM/  SEPARATE STROBE  ENABLE
EXPANDER CYCLE SINGLE
STROBE CLOCK STEP
uPD8049C-211 Block diagram (Digital unit I1C6)
RIT ancoder clock signal, ¢ a0
count at L TO \.j Vee =0 v DC
2 : Main encodaer clock signal
O—=] X1 TA x . k
Xtal Input { -] I 3g _ countat L VDD
D——;— X3 P27 "3-;0 TX-stap signal output 14 l 13 12 1 l 10i [°) I 8 |
O— RESET P28 [==0 Blanking output
-] [ 36 |
Single step 0_3— 55 P25 p==0 Tone output
35
Interrupt O INT P24 f=-=0O Enabile data for PLL
7 34
Extarnal access O—H- EA P17 "3‘3"0 G3
Rend °"9_ AD P16 -1-2-0 G4
O=—| PSEN P16 [0 G
10] )|
e O=— AW ; P14 f==0 G6
aiwrite O~ wPDBO4OC- 211 ke R, N D_
Addrass latch enable O-Il; ALE P13 -5-';-0 G7 |
O==] DBO P12 -;-B-O Ga
13
Oe{ DB1 P11 =0 GO
T > il a2l sl &l sl sl 7l
O DRZ P10 =0 G10 v
15 26 SS
O] B3 Vpp —0O 5v
Extarnal Date bus 16 25 " 5
o=+ o84 PROG |—#0 TCA4073BP (Signal unit IC11) .
O DHS P23 -2-3-0
18
O] (B P22 =0
19 22
O== DB7 P21 =0
20 21
GND G P20 p=-=0
uPD8049C-211
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INVERT
INPUT

SEMICONDUCTOR DATA

NONINVERT
INPUT

OTHER CHANNEL

+ INPUT

Q9

rl

Q6

OuUTPUT

&

O
INPUT

1

NS
outi[ Eoum
1112 \ 13| 114
T_AA_F:'
nif3 12] 114
I12]5 10 113
o= | 0 [
112 SJ—% v—l—ﬂ 13
outz[7 8] ouTa

MB3614 (TOP VIEW)

o
jDUTPUT 8
j - INPUT B

‘ 2
- o
= cC C
- - —
> » >
> a3
- ] ~

T V- 4 5 + INPUT B
. L O
3 NJM2903D
NJM2903D Equivalent circuit (Signal unit IC5)
Item Veso | Veeo |VEBo | I | iep Ig Pe Ti Tsto
- Te=
Condition 26°C
i | =55~
Rating 500V | 400V | 10V |0.5A [1.0A [0.75A | 10W |160°C +1850°C
Ta=25"C

ND487R1-3R (Signal unit D140)

24

25C2899 MAX. Rating (Signal unit Q22)

Item Rating
Maximum permissible voltage AC 130V rms
DC 170V
Varistor voltage 180~2566V
Maximum restriction voltage 340V at 10A
Maximum average pulse power 0.25W
Maximum surge current 600A .

ERZ-C07DK201 MAX. Rating (Signal unit D101)
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SEMICONDUCTOR DATA

1
—O INPUT

-0
: g:,g Eg E§ INPUT (1) Q14
-:'8_ § o a3
T §2 a Q16 )
« x o8 ag
Q12 | by a1
1 — g o
| BT
% AM OUTPUT
sga L dzo
2 = >
“3 oS o 4 4
-4
QUTPUT (2) (5_‘
&
o ‘:"'j:‘ Q16
o B |
% o3 i %2t
2 ) az
s
p—— e
e "
§ :5:: : . : L O COMMON
s S
e o«
L TA78LO05AP Equivalent circuit (AT unit Q27)
COMMON (3)
- . & * -0
UA7818UC Equivalent circuit (Signal unit IC8)
Y1 Y1 vz Y2 ¥a vVee! va Vee?
00 Qo0 o T X 7
= = e 2 Veel] 1 E Vee2
vil 2 EYB
VBB ¥i1] 3 14] ¥3
ar[@ 3] 83
815 2] A
¥zl 6 EVBB
b * va| 1 10|82
S 4 't = j
0 ) 0 ) o o
B1 Al AZ B2 B3 A3 VEE HD10113 tTOP VIEW}
HD10116 Equivalent circuit (AT unit Q30)
Item Symbol Rating
Collector-Base voltage Veeo -35V
Collector-Emitter \.rc-:i-tage T, h;'EE(:J_ ——30\"'
Emitter-Base voltage VEBO -5V
Continuous Collector current Ic —800mA
Continuous Emitter current Ig 800mA .
Collector dissipation Pc 600mwW
Operating temperature Tj 160-C
Storage temperature Tstg -B66~+160'C
Ta=25°C

2SA950 MAX. Rating (AT unit Q14,15,20,21)
25
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SEMICONDUCTOR DATA

0T

100

OUTPUT 2 E

14 I OUTPUT 3

B OuUT

B +IN

OUTPUT 1 g 13 OUTPUT 4
OUTPUT E j
v+ E 3 12 j GROUND
~ INPUT «
A& inpuT 1 []4 11[ ] INPUT 44
NPUT 1 5 10 INPUT 4-
+INPUT O ' + E j il
s iNpuT2- [ o] npuT 3
ineuT2+ []7 8] inpuT 3-
Q5 a6 a7
g g NJM2901
NJM2901 Equivalent circuit (AT unit Q39)
[bart Voltage Power Differential Input Operating Storage
supply consumption input voltage voltage temperature temperature
Symbol Vs Pr ViDR VicR Topr Tstg
Rating a6v 570mw 36v =0.3~+36vV —40~+856°C | —50~+125°C
NJM29201 MAX, Rating
V4
' QB O
J_ A OUT 1 8 j Ve
& ‘ ) L
Q2 03 9 iy 'NE % / :l
INPUT L
=
01 04 Q7 - A +IN 3 6
- ki O OUTPUT E :]
+INPUT O s v E 4 5 ]
Q13
NJM2904D
[olc} Q9 Qilo Q12
NJM2904D Equivalent circuit (AT unit Q40)
iar Voltage Power Ditferential Input Operating Storage
supply consumption input voltage voltage temperature temperature
Symbol Vs i 8 ViD Viem Topr Tstg
Rating 32+16Y S500mw —-0.3~+26V —-03~+32V —20~475°C | —-40~+125°C
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NJM2904D MAX. Rating



15-9305
SEMICONDUCTOR DATA

Veo? MASTER = ——

olo0ld. _Gle,

:
i

Ce | T ] !
o . "
R - s
o 3 ] 1 @
O
S 3
1@
8 N I .
7 e i @ ¥ ©
= % :f 2 VS
TO OTHER FLIP-FLOP

HD10131 Equivalent circuit 1/2 (AT unit Q29)

95, ) -
- 15] B4
13] va
_I . SET2 Y2] 5 12] Y3
8]
_J q_zlqz Azl 6 \I_é é—rn B3
Em B2 '

HD10131 (TOP VIEW) HD10125 (AT unit Q28)
(TOP VIEW)
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: |
LT ET G & &

=
]
3
-
1
=
@
E]
=
(3
m
i
~
<
=
E-3

oioicioicinlioli=s
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1$-9305

OUTSIDE VIEWS

—
Pointer knob x 3 _—
FUNCTION, RF ATT,
Front glass (large) MEMORY CH
(B10-0650-03) (K23-0753-04)
Panel Push knob BAND Push knob x 5 A=B,VFO/MEMO,
(A20-2440-02) (K29-0760-04) MIN,MR,NB1,NB2
Push knob x 4 VOX/MAN, (K27-0433-04)
FULL/SEMI,MONI,DIM/NOR
(K27-0434-04)
Push knob POWER
|K20-0767-04) Knob NB LEVEL
Name plate (K23-0721-04)
(B43-0669-04) T
(B43-0670-04) K,M,W,X Push knob x 6 T-F SET,
: RIT,CLEAR,NOTCH,
Paddle switch x 4 STBY, AF TUNE.D. LOCK
AT ,PRO,, TONE (K27-0433-04)
(S36-2408-05)
3P phone jack PHONES Knob (outside) x 3
(E11-0404-05) AF TUNE,RF,LOW -
8P metal socket MIC (K23-0740-04)
- -086
(E06-0853-05) Knob (inside) x 3
Foot x 2 PITCH,AF,HIGH
(J02-0423-04) (K21-0764-04)
Knob (inside) x 2 MIC,IN Knaob (6) x 2
(K23-0745-04) NOTCH,CW VBT
Knob (outside) x 2 CAR,OUT N vk Knob RIT (K29-0738-04)
(K21-0765-04) (K21-0766-05) (K21-0763-04)
Pointer knob MODE Push knob 1MHz STEP UP
(K29-0715-04) (K27-0431-04) -
Pointer knob x 2 Push knob 1MHz STEP DOWN
METER,AGC (K27-0432-04)
(K23-0753-04)
......
1P pin jack RX ANT
(E13-0101-05)
Slide switch RX ANT
(S31-1407-06)
Wiha Phone jack EXT, SP
11- -
(N14-0609-05) = SRR
UHF type receptacle ANT _9_' O (¢ : s o LN | O 3P phone jack KEY
(E04-0152-05) Al Y P ) Y | I e e T I (E11-0404-05)
Foot (I ) x 2 W Rear panel
00t \large) x A23-1466-02
(J02-0049-14) ‘ }
8P DIN socket X.VERTER 4P pin jack Fuse 4A (FO5-4022-05) M, T,W, X
(E0B-0851-05) (E13-0461-05) Fuse 6A (FO5-6021-05) K
7P DIN socket REMOTE 3P inlet AC power
(E06-0751-06) (E18-0351-05)
_—
J

28



pc BOARD VIEW TS=930S

Component side view

SWITCH UNIT (X41-1410-00)

Transistor terminal
indication

c
25A1015
25C1815

BG6632K
PRE632K
X<

ZE0-189-11 :

LA LEEMQEOOZY3 /90 1S0-ZX - GeA MNZEGGHd 'G'vd
MZesSO8 (€0 VE-WD 20 GSSISL ° LOL'00L'99—9E'¥E—9'LA
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P IIITJIPUITI FL BUAHU VIEWD

POWER SUPPLY UNIT (X43-1430-00) Component side view

e ,‘ - (O i— : ; o
. . l &
o
1
o
™
<
2 e
[}
[y}
<t
>
-
4
-
Q1 : 28A1021(0) Q2—4 : 2SC1816(Y) Q5 : 2SC1959(Y) e hitirrane IR 0 pal e ot
J T f . W : v oo achment method o
D1,2: VO3(C) D3 : X2-122 DA,6: 151556 D6:WZ-182 D7: B2-320 DB : SV-03Y i Y hed el
D6 moa
RF UNIT (X44-1490-00) Component side view §. 5
6
4 Q1,2:2SK125P Q3,4 : 2SK125 Q5 : 28C2063
25C1815
DI £ R 2SA733 25A1021 25C1959 25C2053 25K125

(

[@ N e




PC BOARD VIEW TS-930S

LPF UNIT (X51-1280-00) Component side view

D16: 181587 D17 : XZ-055

-------

oooooo

.......

—7,10,12,13,18,19: 1S1555 D8,9: TN60 D11: XZ-090 D14: WZ-120 D15: 151007

Q1-7,15-19: 28C1815(Y) Q8-14,20,22,23: 2SC1959(Y) Q21 : 28A733(Y) IC1: MB74LS42

D1

< Attachment method < Attachment method of < Attachment method < Attachment method < Attachment method
./ of L27,28 > €2,7,9,16,17,20,35, of D11,18 > of D19,12> of L2,14,16 >
45,62 .62 >

C @ O o g W)

_—

1




TS-930S Prc BOARD VIEW

PLL UNIT (X50-1880-00) Component side view

L

HiH, - —

-------

.......

----------

-----------

-------

---------

1} DO C

~

-t O

-

=0 i (OGO *

+ 3 5 ¢

325

ggggg

28A1015
28C1775
25C1815
25C1923

25K19
Rc
58

TA78LO0OSAP

K NPT
GND

QUTPUT

TC5081P

1 L]

< Attachment direction
of AB1 >

< Attachment method
of shield plate >

< Attachment direction
of MCF >

78




CIRCUIT DIAGRAM TS=-9308

PLL UNIT (X50-1880-00)
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TS=-930S rc BOARD VIEW

DIGITAL UNIT (X54-1670-00) Component side view

(

(

T ) TEAL

TO XC A2

LIBRC med TCR3 10 ZIC 24/
) 7/4 714&-#(:«%‘ mod

Jl'!
, N .._r.-_ ‘
-’
IS o a0 ..r.‘.r.
: rf-IX-I-I'I-I-I-]
—
" 7(:1:1: ¢ sz
o) xf}ﬁ BB n ) .Aal : —:’ ll[. r",,
"-——'—“-n[ rr"
| -'“\rf\
1 Qg 4\} S IITT r-"r-'r-r-r-]f
o ..v.h 88006000060 |\
2SA984K 25C1923
25A1015 2SC1959 uPC14305 ~

25A1049 28C1816 25C2274K uPC14312
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CIRCUIT DIAGRAM TS=930S

DIGITAL UNIT (X54-1670-00)
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TS=-930S rcBOARD VIEW

AT UNIT (X57-1010-00) Component side view

\_ g 6 L T )
| R130 470 s
| + Eipmead ] < Attachment direction < Attachment direction
e of ALB> of IB1,2>
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CIRCUIT DIAGRAM TS=930S
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MAIN ENCODER UNIT (X54-1680-00)

TS-930S rc BOARD VIEWS
100W FINAL UNIT (X56-1430-00) Component side view
| -
-] ] - -] -]

®

[
| !

®

0
2

Component side view
~’
(-]
~
HIT1,2: ON1106 Q1 : 28A1015(Y) IC1: LM358P
RIT ENCODER UNIT (X54-1690-00)
Component side view
BLK
BLU
VLT
IC 1 —
)
| GRN
5 = ) e’ M W
HIT1,2: ON1110 1C1: LM358P
-
25A10156 25C2075
25C1959 25D880 25C496
%\ % & 5
Th o e
MRF485 MRF422
- E G
a 2
. @.@ ~
€1 1 XA
< Attachment method of R35 and L3 >
L3 ‘
20mm
or less | R36
N A v
o
[a)
o Q1 : 28C2076 Q2,3: MRF485 0Q4,6: MRF422 o
Q6,8 : 25C496(Y) Q7 : 2SD880(Y) Q9 : 25C1959(Y)
1C1 : MC1723CL

38 ﬁ&/"*
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SIGNAL UNIT (X57-1000-11) A/2 Component side view
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PC BOARD VIEWS TS=930S

[

< Attachment direction of
D217,244 >

a%

< Attachment method of
R526,TH5 >

THS
%26
———

~ s )
< Attachment method of
R329,D108 >

A e S

OO

e & % - - PP 9 Oy .
w mm s ) o » . B
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TS=-930S PcBOARD VIEW

SIGNAL UNIT (X57-1000-11) A/2 Foil side view

N S =

z ,._ms?:: 0068
E&J)& IS BN A\ p
3 \Q{;ﬁ\@:& —-:)QOCQ?—'A" \ (4

011,12,24,31,74,84,85,99,112,115,127,137,153,160 : 28A1015(Y) |
013,34-38,44-47,50,51,60,61,64,73,86,90—96,98,111,113,114,116-118,124,132—134,136,141—145, 148—151 ;156,157,162 : 25C1815(Y) !
014-16,28,126,140,162,168 : 25K19(GR) Q17-21,25,26,40 : 25C1907 Q22 : 2SC2899 Q23 : 2SA084K (E) !
Q27,29,30,32,33,68,71,72,76—77,79,119-123,125,131 : 25B460(B) Q39 : 2SC1973(T) Q41-43,556—57,59,66—80,78,80,87,128-130 - 38K 73(GR)
048,49,100 : 25C2458(Y) Q562 : 2SK30A(0) Q53,54,138,139,154,155 : 2SK30A(GR) Q62,63 : 25K126 Q81 : 2SC2086

082,83,146,147,160 : 25C1775(E) Q88,80 : 28A473(Y) Q135: 2SK30A(Y) Q161 : 2SD880(Y)

IC1 : SN74LS145N 1C2,9: TC4011BP IC3: HA1368 1C4,7 : MB3614 IC5 : NJM2903D IC6 : TA7302P

IC8 : UA7818UC IC10: TC4001BP |IC11 : TCA073BP IC12: TC4049BP

D10,71,125,205 : WZ-040 D11,12,38,40—43,567-66,68—70,74—76,78,91,92,98,99,108—110,112,113,116,1 17,119,121,123,124,1356—138,143-147,
149,164-166,158-166,168—182, 184—192,205,207—209,212,213,215,219,226— 231 ,234-2837,242,243,246—250 : 151655 or 1N4448
D13,14,48-50,79,82,84—87,94,95,111,114,118,126—134,194—196,198,199,216,220,221,233 : 151587 D15—33 : BA282 D34.35 : BA379

D36,37 : XZ-033 D39 : XZ-061 D44 :1J261 D45-47: 1SV54GC D61,73,223,232,251 : WZ-150 D52—56,238—241 : 1N6O
D56,67,120,222,225,245 : LTBO01P D72,183,210 : WZ-120 D77 : XZ-200 DB80,81,88—90,93,96,97 : 181007 D83,167 : WZ-090

D100,115,224 : WZ-071 D101 : ERZCO7DK201 D102 : MV-13 D122,197 : 1SVB4GE D140 : ND487R1-3R D148 : WZ-061 D217,244 : FC?EM

SIGNAL UNIT (X57-1000-11) B/2 Component side view
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TR,FET,IC and Terminals address

TR,FET | Address | TR,FET | Address | TR,FET | Address Terminal | Address
Q1 Not used | Q71 G—6 Q141 F=8 @ A,B—1
2SA984K Q2 Not used | Q72 G-6 Q142 F—3 @ B—1 J
25A1015 03 Not used | Q73 G—6 Q143 E—4 ® B-2
25C1775 04 Not used | Q74 G—6 Q144 E-3 @ B—3,4
g:g:g&g Qs Not used | Q75 E-5 Q145 E-3 ® B—4,5
2801973 Q6 Not used | Q76 E-4 Q146 | E-3 A—6 -7
a7 Not used | Q77 E—4 Q147 F=3 @ c-8
Q8 Not used | Q78 E—4 0148 E-2 @ c,D-5
Q9 Not used | Q79 E—4 Q149 E~2 @ D-5
e ® Q10 Not used | Q80 F—4 Q150 F-2 1o E-6
ail A-3,4 | a8 F—4 Q151 F-2.3 v F—6
25C2086 Q12 A—4 Q82 F—5 Q152 F—2 @ F—4,5
Q13 A—4 Q83 F.G-5 | Qi53 F—2 a £,F—4
Q14 A—4 Q84 G-5 Q154 F.G-2 i E-3,4
E Q16 A—5 Q8s G-—4 Q155 F.G-2 18 E-3
. Q16 A5 Q86 F—4 Q156 G2 ® | F-2.3
2SA473 Q17 A-5 087 G-4 0157 G—1 i F—2,3
25D880 Qis A-5 088 B-—1 Q168 G-1 e F-3 A
Q19 B-4,5 | Q89 ol 0159 G=1 i G-—3
% Q20 A4 Q90 B—1 Q160 | G=1 @ | G-2
~E 021 A—4 Q91 G=1 Q161 F—1 20 G-2
8 Q22 C=] Q92 B-1 0162 E—1 2 |
2SB460 Q23 c-1 Q93 c-1 @ F—1
Q24 C-—1 Q94 B—1 24 D-2 .
K Q25 A-6 | 095 B.C1 ® | D-1
8 026 A—B Q96 B-1.2 @ D1
or . &° Q27 B—6 Q97 Not used @ D—1
Q28 D1 Qo8 B—3 @ 1
~a Q29 D—1 Q99 B-3 @ (554
E Q30 D=t Q100 B—3 (Foil side) 1] D=2
0008 Q31 D1 Q101 Not used ® |D-3
Q32 D1 0102 Not used 2 D-3.4
% Q33 D,E-1 | @103 Not used
ot Q34 E—1 Q104 Not used
& Q356 E—1 Q105 Not used 7
25K19 Q36 E—1 Q106 Not used
Q37 E—1 Q107 Not used
K 5 Q38 D,E—1 Q108 Not used
oS Q39 B—1 Q109 Not used
2SK30A Q40 B-2 Q110 Not used
25K125 Qa1 B-2 Qi B-3 1C1 A—4
Q42 B—4 Q112 B—3 Ic2 E—1 !
043 B—4 Q113 <) Tokc} F=1 \
& £ Qa4 B—4 Q114 [ 7] 1c4 C=4
] Q45 B—4 Q116 Eh IC5 C=B
Q46 foe Q116 D-2 1C6 G-6 &
UA8718UC Q47 =1 Q117 D=2 Ic7 G-1,2
Q48 c—-4 0118 pn Ic8 Faltiy]
%Duw Q49 c-4 Qe | E-2 1c9 gen
~ oo Q50 c—4 Q120 E=2 IC10 =2
HGR) 051 C=3 0121 D-3 IC11 G-=2
Q52 =3 Q122 D-2 Ic12 63
ND487R1-3R w43 053 c-5 Q123 D-3
: =< Q54 c-45 | Q124 D-3
=1 Q55 B—5 0125 E-2
=147, : s 48 Qs6 B-6 Q126 E—-2
Q57 c—6 Q127 E—2
' Q58 c-56 | Q128 G-4
059 c-5 Q129 G-4
i Q60 c-5 Q130 G-3
o Q61 C=5 Q131 G=2 ]
Q62 B—6 Q132 G2
063 B—6 0133 G
GREEN Q64 E-5 0134 E-2.8
S e Q65 E—6 Q136 | G-3 7
066 E—6 0136 F—3
m Q67 F=8 Q137 FG=3
Q68 F-6 Q138 G—3 o
f 0 Q69 F—6 0139 G—4
Q70 F—6 Q140 F-3

9]




1S-930S8
PARTS LIST

Note : 2) Length of soldering time :

Soldering procedure for the tip condenser In case of silver solder : Within 6 — 8 sec.

® Tools and materials In case of low temperature solder : Within 3 — 4 sec,
Soldering iron 3) Keep the temperature of tip of soldering iron below
Slit tip 280°C.

Solder (Silver solder or low temperature solder)

Pincers made of bamboo Tip of soldering iron

Hot plate or drier
® Soldering procedure %
1) Pre-heat the surface of tip condenser up to around X
150°C with the hot plate or drier. J LO

2) Put the solder on the tip of soldering iron.
3) Hold and place the tip condenser on the installation
place with the pincers made of bamboo.
4) Solder one end of the tip condenser using the tip of
soldering iron. ®) b'e

5) Solder the other end similarly. @ % @
e Caution _m

1) Flatten the solder on the pattern where the tip
condenser is to be installed, Do not swell it.

@) X
- - L LA—1b
rzzrrazrzeezzy 2222,
Abbreviation Abbreviation
Cap. Capacitor ML Mylar
€ Ceramic S Styren
E Electrolytic T Tanmalum
MC Mica
TS-930S SEMICONDUCTOR N : New parts
Name i A% Parts No. Name el Parts No.
Diode 14261 N |V11-3179-06 Sv-03Y V21-0007-05
TNBO V11-0061-05
1N4448 V11-7766-06 Vari-Cap 15V5E4GC V11-4173-46
1§1007 V11-4160-66 1SVH4GE V11-4173-66
1815565 V11-0076-05 FCB5M N |V11-7776-86
151687 V11-0370-05
15599 V11-1277-86 Zener diode BZ-192 % |v11-0311-086
BA282 N [V11-7776-56 BZ-320 V11-4166-76
BA379 V11-1263-06 BZ-350 V11-4166-86
GM-3A
ND487R1-3R N [V11-1266-16 WZ-040 V11-4161-56
S16VB10 N |V11-1366-06 W2Z-061 V11-0243-05
vo3(Cc) V11-0290-056 WZ-071 V11-4160-86
VOBE V11-0285-05 WZ-090 V11-0240-05
WZ-120 V11-0249-056
Varistor MV-13 V21-0004-05 WZ-130 V11-0297-05
STV-3H(O) N [V21-0016-05 WZ-150 V11-0307-05

41
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PARTS LIST

He

Name narkE Parts No. Name i gl Parts No.
Wwz-182 V11-4100-10 25K125 V08-1004-26
WZ-192 V11-0308-05 25K 125P N |V09-1004-36
X2Z-033 V11-4176-96 3SK73(GR) V08-1002-46
XZ-081 V11-4103-60
XZ-055 V11-41056-51 ic HA1368 N [V30-1129-16
XZ-066 V11-4106-70 HD10116 N |V30-1243.06
XZ-076 V11-4126-36 HD10125 N |V30-1243-16
XZ-090 V11-4167-06 HD10131 N |V30-1243-26
XZ-122 HD74LS00P V30-1046-06
XZ-200 V11-4101-70 HD74LS01P V30-1009-36
HD74LS02P V30-1007-36
LED BGE532K (Green) | N [V11-7261-16 HD74LS73P V30-1076-16
LTBOO1P N |V11-4360-76 HD74LS75P V30-1008-96
PRB532K (Blue) V11-7272-36 HD74LS90P V30-1083-06
HD74LS161P V30-1008-26
Surge absorber ERZCO7DK201 N |V11-1163-26
ERZDO3DK331 V11-1163-16 LM368P V30-1024-56
Thermistor 25D29 V11-3360-16 MB741L.542 V30-1241-46
5TP41L N |[V11-2261-16 MB3614 N |Vv30-1242-16
6T-35 V11-2262-06 MC1723CL V30-0199-06
6T-41 V11-2263-06 MC14077B N [V30-1211-36
MC145155P V30-1203-26
Photo interruptor [ ON1110 N [V11-1173-86 MC145156P N |V30-1203-36
ON1105 V11-1173-76 MC14569BCP V30-1100-06
MD74LS90P
Display tube 11-BT-032 N |V40-7760-66
NEBS56P N |V30-0686-10
TR 2SA473(Y) V01-0473-06 NJM2901 N |V30-1020-56
2SA496(Y) V01-0113.06 NJM2903D N [V30-1020-96
2SA733(P) V01-0733-16 NJM2904D N |V30-1021-06
25A950(Y) N | V01-0950-16
25A984K(E) N | V01-0984-10 SN74LSO0ON V30-1006-66
2SA1016(Y) V01-1015-06 SN74LSO1N V30-1041-16
25A1021(0) N |V01-1021-16 SN74LS02N V30-1041-06
25A1049(GR) N [V01-1049-16 SN74LS73N V30-1117-06
SN74LS75N V30-1005-16
25C460(B) V03-0079-05 SN74LSO90N V30-1006-26
25C496(Y) V03-0336-06 SN74LS145N N |V30-1152-26
2SC1775(E) V03-1775-06 SN74LS151N V30-1240-16
25C1815(Y) V03-1815-06 SN16913P V30-1048-06
25C1907 V03-1907-06
25C1923(0) V03-1923-06 TA78LO0SAP N |V30-1180-36
25C10569(Y) V03-1959-06 TA7302P V30-1134-06
25C1973(T) V03-1973-16 TC40018BP V30-1066-06
25C2063 V03-2053-06 TC40118P V30-1030-66
25C2075 V03-2075-06 TC40498BP V30-1009-26
25C2086 V03-2086-06 TC40738P N |V30-1167-16
25C21201(Y) V03-2120-06 TC50658P V30-1056-16
25C2274K(E) N |V03-2274-26 TCHO081P V30-1132-06
28C2458(Y) V03-2458-06 TCB8122P V30-1036-16
25C2899 N [V03-2899-06
UA7818UC N |V30-1022-46
250880(Y) V04-0880-16
rPB551C N |V30-0170-16
2N5885 v08-1012-06 rPC14305 V30-1029-26
uPC14305H V30-1029-36
MRF422 N | V08-1008-46 uPC14312 V30-1029-56
¥ |MRF485 N | V08-1008-56 wPD5101LC V30-1177-36
uPD8049C-211 N [V30-1176-46
FET 2S5K19(GR) v09-0012-05 uPDB8243C N |V30-1177-16
2SK30AI(GR) V09-0060-05
2S5K30A(0) V09-0056-05
2SK30ALY) V09-0058-05




1S-9308
PARTS LIST

Parts No. [mﬁfksl Description ‘ Ref. No. Parts No. |5, Description Ref. No.
FO7-0841-14 | N | Slide cover
TS-930S GENERAL FO7-0842-03 | N | Heat sink cover
A01-0922-21 N | Case (upper) F09-0405-24 Fan
A01-0927-11 N | Case (lower) F20-0527-05 | N | Insulatingsheet x2 TR
AZ20-2440-02 N | Panel F29-0401-04 Capacitor mounting hardware x 2
A23-1466-12 N | Rear panel F29-0406-03 Fan motor mounting hardware
F29-0421-04 | N | Protective sheet x 5
B03-0525-04 N | Switch mask x 2 RIT
B03-05626-04 N | Switch mask POWER G01-0817-04 | N | Coil spring x 4
B05-0722-04 N | SP grill cloth G09-0405-05 Knob fixed spring
BO6-0504-04 N | Front glass grill cloth G09-0410-05 Knaob fixed spring x 3
B0O7-0638-04 N | Band escutcheon G13-0662:04 | N | Cushion Speaker
B09-0011-04 Rubber cap G53-0510-04 Packing x 2 Case
B10-0650-03 N | Front glass (large) G53-0511-04 Packing x 2
B10-0651-04 N | Front glass (small) Gb3-0616-14 | N | Packing Filter
B30-0826-06 N |Pilot lamp x 2 28V PL12
B31-06356-06 N | Meter HO1-4409-14 | N | Packing carton (inside) K,.M W, X
B40-2605-04 N |[Name plate  TS-830S T HO1-4410-14 | N | Packing carton (inside) T
B40-2606-04 N [Name plate  TS-930S K,M W, X H10-1276-04 Cushion M, X
B41-0629-04 N | Caution plate H10-2658-02 | N | Packing fixture (F)
B42-1727-04 N | Adj. seal H10-2569-02 | N | Packing fixture (R)
B42-1728-04 N | Adj. seal VOX CONTROL H12-0491-04 | N | Cushion K, T,.W X
B42-1729-04 N | Name plate H20-1403-03 Protective cover
B43-0669-04 Name plate  TRIO T H25-0106-04 Protective bag 150 x 360
B43-0670-04 Name plate  KENWOOD K,M,W,X H25-0120-04 Protective bag
B43-0676-04 N | Name plate
B46-0407-00 Warranty card K J02-0048-14 Foot (large) x 2 Rear
B50-3950-00 N | Instruction manual K.W,X J02-0423-04 Foot x 2 Front
B50-3960-00 N | Instruction manual M J02-0424-04 Foot x 2
B60-3961-00 N | Instruction manual T J02-0426-05 | N | Foot {small) x 4
B58-0644-11 N [ Instruction sheet J13-0033-15 Fuse holder
J19-1364-05 Battery case
CEO4W2C3R3 & 3.3 160V c14 J61-0019-06 Vinyle tie x 20
J61-0401-05 Nylon band x 30
CKABE2H103P (i 0.01 500V x4 C4--7
CK45F1H1032 Cc 0.01x4 C10-13 K01-0408-056 | N | Handle
K21-0763-04 | N | Knob RIT
C90-0857-05 N |E 22000 50V «x2 C8.9 K21-0764-04 | N | Knob x 3 PITCH,AF HIGH
C91-0079-06 C 0.01 2kV c1 K21-0766-04 | N | Knob x 2 CAR,OUT
C91-0496-05 c 470pF  AC 150V x 2 c2,3 K21-0766-05 | N | Main knob
K23-0721-04 Knob NB LEVEL
E06-0751-06 7P DIN socket REMOTE K23-0740-04 Knob x 3 AF TUNE ,RF,LOW
E06-0851-06 8P DIN socket X. VERTER K23-0745-04 Knob x 6 MIC,VOX GAIN,ANTI,
EQ7-0761-06 7P DIN plug Accessory 1 DELAY ,IN
E07-0852-05 BP metal socket Accessory K23-0763-04 | N | Pointer knob x5  METER,RF ATT,
K, T,W AGC,FUNCTION MEMORY CH
E11-0404-05 3P phone jack x 2 KEY ,PHONE K27-0431-04 | N | Push knob 1MHz STEP UP
E11-0410-05 Phone jack EXT.SP K27-0432-04 | N | Push knob 1MHz STEP DOWN
E12-0001-16 Phone plug EXT.SP Accessory K27-0433-04 | N | Push knob x 12 RIT,CLEAR MR,
E13-1010-06 1P pin jack RX ANT TF-SET,NOTCH,AF TUNE ,MIN,
E13-0461-05 4P pin jack D. LOCK,A=B,VFO/MEMO,
E18-03561-06 3P inlet AC Power NB1,NB2
E20-1003-05 Terminal plate x 2 K27-0434-04 | N | Push knob x 4 VOX/MAN,MONI,
E23-0015-04 Lug plate x 2 GND FULL/ SEMI, DIM/NOR
E29-0407-05 Bridge connector K29-07156-04 Pointer knob MODE
E30-1643-15 AC cord ass'y K.M K29-0738-04 Knob (6) x 2 NOTCH,CW VBT
E30-1644-156 AC cord ass'y T K29-0757-04 Push knob POWER
E30-1645-05 AC cord ass'y w K29-0760-04 | N | Push knob BAND
E30-1647-05 AC cord ass'y X K29-0761-04 | N | Knob ring i
E31-2102-05 Connector with lead
LO1-81566-06 | N | Power transformer T
F01-0776-03 N | Heat sink Power supply
F05-4022-05 Fuse 4Ax2 M, TW. X | F1 N09-0256-05 Gnd. screw x 4
F05-6021-05 Fuse 6A M F1 N09-0642-04 | N | Hex. head screw x 4
F05-6021-05 Fuse B6Ax2 K F1 N10-2030-46 Nut x 7
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PARTS LIST

Parts No. L Description Ref. No. Parts No. n:f,;sl Description Ref. No. Q'ty
N14-0115-05 Flange nut = o
RS Vs it SWITCH UNIT (X41-1410-00)
N14-0512-05 Speed nut x 5 CK45B1H102K c 0.001 ci10 1
N15-1030-41 Flat washer x 6 ‘| CKA5E2H103P C. 00} €1 1
N16-1040-41 Flat washer x 5 CK45F1H1032 C 0.01 c2,56,8 4
N30-2004-41 Round screw x 6 CK45F1H4732 C  0.047 c3.4 2
N30-2604-41 Round screw x 5
N30-2605-46 Round screw x 8 CQI92M1H153K ML 0.016 co 1
N30-2606-45 Round screw x 4
N30-2606-46 Round screw x 3 C91-0456-05 C 0.047 c7 1
N30-3004-46 Round screw x 16
N30-3006-46 Round screw x 11 E04-0152-05 UHF type receptacle ANT 1
N30-3014-41 Round screw x 4 E04-0157-06 Mini pin jack A 1
N30-4016-46 Round screw E06-0853-05 8P metal socket MIC 1
N32-2006-41 Flat screw x 2 E23-0047-04 Square terminal B
N32-3006-41 Flat screw x 15 E40-0273-05 Mini connector 2P 3
N33-3006-45 Round flat screw x 2 E40-0277-05 Mini connector 2PL 2
N35-3006-41 Bind screw x 7 E40-0473-05 Mini connector 4P 1
N356-3006-45 Bind screw x 6 E40-0573-05 Mini connector 5P 2
N35-3008-46 Bind screw x 6 E40.0677-06 Mini connector 5PL 1
N35-4006-46 Bind screw x 2 Handle E40-0673-06 Mini connector 6P 1
N35-4008-41 Bind screw x 16 E40-0773-056 Mini connector 7P 1
NB7-2608-41 Self tapping screw x 6 E40-0877-06 Mini connector 8PL 1
N87-2608-46 Salf tapping screw x 6
N87-3006-41 Self tapping screw x 81 G53-0611-04 Packing 2
N87-3008-41 Self tapping screw x 4
N87-3012-46 Self tapping screw x 9 J61-0019-056 Vinyle tie 1
N87-3014-46 Self tapping screw x 6
N87-4010-41 Self tapping screw x 4 L.33-0658-056 N | Choke coil 1,2 2
N8B-2606-46 Flat tapping screw x 2
N89-3006-45 Bind tapping screw x 15 N14-0115-06 Flange nut 1
N15-1040-46 Flat washer 1
RCO5GF2H101J Solid 10082 1/2W x 2 R11,12 | [N30-4025-46 Round screw  GND 1
RCOBGF2H221J Solid 2208 1/2w R13
RDOS5GF2H472) Solid 4.7kf2  1/2w R16 R0O1-0406-06 N |Pot. 30002(B) VR8 1
RS14AB3D181J MF 18082 2Wx3 R5-7 NB LEVEL
RS514AB3D270J MF 278 2W x 4 R1—-4 RO1-3422-06 N |Pot. 10k2(B) VR9 1
RS14AB3D330J MF kicly) 2W R10 VOX GAIN
RS14AB3D820J MF 828 2W x 2 R8,9 RO1-3423.05 N [Pot. 10k2(F) NOTCH VR6 1
RS14AB3D8B22J MF 8.2k2 2w R16 R01-3424-06 N [Pot. 10k©2(B) CW VBT VRS 1
R92-0619-05 Cement 0.060 5W R14 R0O1-6403-05 N [Pot., 470k$2(B) VR10,11 2
ANTI,DELAY
$20-2406-06 N | Voltage selector R19-3413-06 N [Pot. 10k82(A),10k2(B) VR7 1
531-1407-06 N | Slide switch AF/RF
540-2437-06 N | Push switch $38 R19-3414-05 N |Pot. 10k2(B) x2 VR3 1
S50-1406-05 Tact switch x 2 M, X SSB SLOPE TUNE
590-0401-05 N | Remote switch shaft MODE R19-9407-05 N | Pot. 10k8§2(A),50k$2(C) VR1,2 2
PRO. MIC/CAR
T07-0221-05 N | Speaker R24-9402-05 N | Pot. 10k§2UF), VR4 1
T42-0302-05 Fan motor 100k (C) x 2
T91-0316-15 Microphone M, X PITCH/AF TUNE
X41-1410-00 N | Switch unit RCOBGF2H102J Solid  1k&2  1/2wW R26 i
X43-1430-00 N | Power supply unit RCO5GF2H680J Solid 6882 1/2w A6 1
X44-1490-00 N | RF unit RS14AB3D470J MF 479 2W R2,3 2
X50-1880-00 N | PLL unit
X51-1280-00 N | LPF unit R92-0150-05 Short jumper 4
X54-1670-00 N | Digital unit *
X54-1680-00 N | Main encoder unit S01-1429-05 N | Rotary switch M.CH 524 1
X54-1690-00 N | RIT encoder unit 501-1430-05 N | Rotary switch METER S39 1
X56-1430-00 N | TOOW final unit S01-1431-05 N | Rotary switch AGC 540 1
X57-1000-11 N | Signal unit S01-1432-05 N | Rotary switch §23.25 2
X57-1010-00 AT unit FUNCTION,RF ATT
$36-1408-05 N | Paddle switch CAL S38 1
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Re-

Parts No. BT Description Ref. No.  |Q'ty| Parts No. e Description Ref. No. Q'ty
S$36-2408-05 N | Paddle switch STBY, S6-9 4
AT PRO,TONE RF UNIT (X44-1490-00)
$40-2422-05 Push switch 514,16 2 C05-0030-15 Ceramic trimmer 20pF | TC1 1
NOTCH,D.LOCK
S40-2431-05 N | Push switch RIT 512 1 CCAa5SL1H220J C' 22pF c20 1
S40-2432-05 N | Push switch $11,13 2 CC45RH1HO50C 04 5pF c7 1
T.F SET.RIT.CL CC45RH1H100D Cc 10pF C1,569,12 4
S40-2433-05 N | Push switch VOX/MAN 52,565,156 3
DIM/NOR,AF TUNE CEOQ4W1A470M E 47 v C156 1
S40-2434-05 N | Push switch FULL/SEMI, [S3,4,18,21,22( 6 CEQ4W1E470M E. 4] 25V 3 1
MONI,VFO/MEMO,
NB1,NB2 CK45B1H102K c 0.001 C10,11,19 3
$40-2435-05 N | Push switch A=B, $17,19,20 3 CK45F1H1032 c oM C6,8,13,16-18 6
MIN,MR
S60-1400-06 Tact switch 1MHz STEP 526,27 2 C91-0456-05 C 0.047 c2,4,14 3
$50-1411-06 N | Tact switch BAND 528-37 10
851-1414-05 N | Lead relay ANT RL2 1 E04-0167-05 Mini pin jack A 3
$61-2412-06 N | Relay POWER RL1 1 E29-0432-05 N | 1P connector (femal) 1
$90-0402-05 N | Slide switch MODE S10 1
1.19-0333-05 N | Wide bandwidth transf. T 1
LL19-0334-05 N | Wide bandwidth transf. T2 1
L19-0335-05 N | Wide bandwidth transf. T6 1
L32-0199-06 0SC coil T7 1
L34-08568-056 Tuning coil T3.6 2
L34-2074-05 N | Tuning coil T4 1
POWER SUPPLY UNIT (X43-1430-00) 5
L40-1021-03 Ferri-inductor  1mH o e 2
g i R Gh ' |1 La0-4701-03 Ferri-inductor 47uH | L3—6 4
CKABE2HAT72P C 0.0047 .2 2 :
CKA45F1H1032 c 001 C5 1 N87-3006- 46 Self tapping screw 3
CQ92ZM1H104K ML 0.1 c7 3 R92-0150-06 Short jumper 3
C90-0868-05 N. . [iE 2200 BOV C3.4 2
C90-0869-05 N | E 2200 35V C6 1
C91-0456-05 Cc 0.047 c10 1
PLL UNIT (X50-1880-00)
EA40-0273-06 Mini connector 2P 4
E40-0373-05 Mini connector 3P 1 C05-0030-15 Ceramic trimmer  20pF | TC3,4 2
C05-0044-05 Ceramic trimmer  30pF | TC1 1
F05-1534-05 N | Fuse 32V 156A 1 C05-0309-05 Ceramic trimmer 40pF | TC2 1
J31-0602-04 PC board collar 4 CC45CH1HO10C C 1pF C2,28,30,61 4
J42-0428-05 PC board bushing 4 CCA45CH1H020C C 2pF C63 1
CCA5CH1H030C C 3pF c191 1
L40-1511-03 Ferri-inductor  150uH L1-=3 3 CC45CH1H050C C S5pF Cc62,144 2
CC45CH1HORSC C 0.bpF C128,129,150, 4
N87-3012-46 Self tapping screw 4 1561
CCABCH1HO70D [ TpF c19 1
R12-0427-05 Trim. pot.  5008(B) VR1 1 CC45CH1H080D < | Bor c1m 1
CCA45CH1H330J c 33pF C16,111 2
RCOBGF2H122) Solid 1.2kex  1/2W R19 1 CCA5RH1HO50C C bBpF C127,146 2
RCOBGF2H2R2J Solid 2.200 1/2wW R1.4.,6 3 CC45RH1HO70D C | IpF C133,162 2
CC45RH1H150J c 15pF C147-149 3
R92-0150-05 Short jumper 2 CC45RH1H180J Cc 18pF C130-132 3
CC45RH1H220J €| 22oF C27,29,31,114 4
CC45RH1H470J C 47pF C1156 1
CC45RH1H560J Cc 56pF C113,143,145 3
CC4565H1H180J C 18pF C73 1
CC455H1H270J Gl 29 C74 1
CC45SH1H330J C 33pk C75 1
CCA45SH1H560J C 56pF C72 1
CC45S5L1H070D (o ) C26,40,42,165, B
168

=
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Parts No. Description Ref. No. Parts No. 0% Description Ref. No, Q'ty
CC45SL1H100D C 10pF C23,99,116,117, L34-0711-05 Tuning coil  14M i 77 1
122,164 L34-0712-05 Tuning coil  14M T9 1
CC455L1H101J Cc 100pF C32,180,190 3 L.34-0713-05 Tuning coil  14M T8 1
CC45SL1H150J C 15pF c1 1 L34-2075-05 N | Tuning coil 50M,60M | T1—6 6
CC455L1H151J [ 150pF c17 1 L34-2076-06 N [ Tuning coil 40M T16-18 3
CC455L1H2204 C 22pF C3,41,68,85,98, F L34-2077-05 N | Tuning coil 8.83M T3 1
166,167 L34-2078-05 N [ Tuning coil 5M T10 1
CC455L1H3304 C 33pF C15,109,169 3
CCA5SL1H560J C b56pF C194 1 L40-1011-04 Ferri-inductor 100uH | L2,28 2
CC455L1H680J C B8pF c110 1 L40-1511-03 Ferri-inductor 150uH | L16,27,31 3
CCa5UJ1H070D C 7pF Cs8 1 L40-2701-03 Ferri-inductor  27uMH L23,24 2
CC45UJ1H150J C 15pF C656 1 L40-4701-03 Ferri-inductor  47uH L10-15,17,29,32| 9
CC45UJ1H180J C 18pF cs7 1 L40-4711-03 Ferri-inductor 470pH | L1,3-5,9,18-20,| 13
CC45UJ1H330J C 33pF CH4 1 26,26,30,35,36
L40-6825-04 Ferri-induetor 6.8mH | L21,22 2
CEO4W0J331M E 330 6.3V C14 1 L.40-8291-02 Ferri-inductor  8.2uH L.6-8,33,34 b
CEO4W1A101M E 100 1ov c183 1
CEQ4W1A470M E 47 10v C8,70,84,176 4 L71-0233-05 N | MCF 8.8495MHz | MCF1,2 1A
CEO4WICI101M E 100 16V C50,79 2 L77-0720-05 Crystal 10.24MHz | X2 1
CEO4W1C220M E '22 18V CB3,67,76 3 L77-0963-05 N | Crystal 20MHz X1 1
CEQ4W1C470M E 47 16V Cc59 1
CEO4W1HO10M E 1 50V c5 1 R12:1425-05 N | Trim, pot., 4.7k8(B) VR1,2 2
CK45B1H102K c 0.001 c21 1 RCO5GF2H390J Solid 360 1/2w | R81 1
CK45B1H222K C 0.0022 C47,66,1356 3
CKA45B1HA471K C  470pF €82,184,195 3 R90-0536-05 N | Inline block 6.8k§x6 1B1 1
CKA45F1H1032 c o0m C13,18,20,22, 71
33-39,43-45,51, R92.0150-06 Short jumper fed
52,66,60,64,71,
77,78,95,96,100,
102-108,112,
118-121,123-126,
134,136-142,153, LPF UNIT (X51-1280-00)
166—-163,170-1756,
193 CCABSL2HO50C C BpF 500V c56 1
CC45SL.2H070D c 7pF 500V Cb57 1
CO92M1H103K ML 0.01 c48 1 CCA5SL2H101J C 100pF 500V C7.18,26,37.38, | 7
CO92M1H123K ML 0.012 C88,90 2 il
COO2M1H222K ML 0.0022 c6 1 CCA5S5L2H120J C 12pF 500V C60 1
CQO2M1 H273K ML 0.027 c89 1 || ccassiamiziy C  120pF 500V €10,16,26,27 |4
CQ92M1H333K ML 0.033 c10 1 CCA5SL2H150J C 15pF 500V C43,61 2
CQI2M1H472K ML 0.0047 c81 1 CC455L2H151J C 150pF 500V C8,21,22,31.42 |5
CO92M1HA73K ML 0.047 €7,186 2 CCABSL2H181) C 180pF 50OV C14,30,41 3
CC455L2H220J C 22pF 500V Cc4 1
€91-0456-056 C  0.047 C1,4,9,12,24,25, CC46SL2H221J C 220pF 500V €9,17,50,58 4
46,49,66,60,80, CC455L2H330J C 33pF 5BOOV C3,97,99,103 4
83.86.87 9104, CCA45SL2H331J C  330pF 500V €13,19,20,28,47, 7
97,181,182,186, 92,32
187 CCA455L2H390J C 39pF 500V C100 1
CC455L2H391J C  390pF 50OV C16,23,33 3
E04-0154-05 Coax. connector 2 CCA45S5L2H470J C 47pF 5OoOv C1,44,45,69 4
E23-0047--4 Square terminal 2 CC45SL2H471J C  470pF 50OV C24,98 2
E40-0273-05 Mini connector 2P 2 || Cca55L2H5604 € 56pF 500V cé2 1
E40-0373-05 Mini connector 3P 3 CC45SL2HE80. C 68pF 500V C2,46 2
E40-0473-05 Mini connector 4P 1 CC456SL2H681J C 680pF 500V C36,51 2
E40-0873-05 Mini connector 8P 2
CEO4WOJ101M = 100 6.3V c72 1
J31-0602-04 PC board collar 7
142-0428-05 PC board bushing CK45F1H103Z cC 00 C74-78,80-86 | 12
CK45F1H4732 C 0.047 C66 1
L32-0196-05 0SC coil 20M T14
L32-0649-05 0SC coil 50M T15 1 CM93D2H152J MC 0.0015 500V Cc29 1
CM93D2H821J MC 820pF 500V C35 1
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C91-0456-05 C 0.047 C64,6567-71,73| 8 CEO4AW1C220M E 5,20 16V c12 1
CEO4W1C471M E 470 16V Cc9 1
E04-0154-05 Coax. connector 3 CEQ4AW1E331M E 380 25v c6 1
E23-0401-05 Round terminal 9 CED4W1HO10M E 1 50v C23,25 2
E40-0273-06 Mini connector 2P 2 CEOAW1TH100M E 10 50V C2,5,40 <
E40-0373-05 Mini connector 3P 1 CEO4AW1TH220M E 22 5OV C3,4 2
E40-0473.05 Mini connector 4P 1
E40-0573-05 Mini connector 5P 2 CK45B1H102K c 0.001 C1,16,26-31 8
CK45F1H1032 c oM C20 1
F29-0014-05 Shoulder washer 1
CQ92M1H272K ML 0.0027 Cc38 1
L34-3038-05 N |Filter coil A 1.5-256 L9 1
L.34-3039-06 N |FiltercoilB  1.6-25 LB 1 C90-0824-05 B 50V Ca7—-49
L34-3040-06 N | Filter coil C  2,56-4.0 L12 1 C91-0456-06 C  0.047 C7,10,18,17,18, | 12
L34-3041-05 N [Filter coil D 2.5-4.0 L13 1 22,32-35,41,43
L34-3042-05 N |Filter coil E  4.0-8.0 L6,7 2
1.34-3043-06 N |Filter coll F  6.0-10.6 |L3-6 3 [|e29.0413-05 1P connector (female) 1
L.34-3046-05 N |Filter coil I 10.5=15.5 |L10 1 E40-0273-05 Mini connector 2P 1
L34-3047-05 N |Filter coild  10.6=16.5 | L11 1 E40-0373-06 Mini connactor ap 2
L34-3048-15 N [Filter coil K 156-22,0 |L14,15 2 E40-0473-06 Mini connactor 4P 2
L34-3050-06 N |Filter coil M 22.0-30.0 | L1 1 E40-0673-05 Mini connactor 6P 1
L34-3051-15 N [Filter coil N 22,0-30.0 |L2 1 E40-0773-056 Mini connector 7P 2
L39-0414-06 N | Detector coil L27,28 2 E40-0873-06 Mini connector 8P 4
L40-1011-04 Ferri-inductor 100uH | L22,31,34-38 % E40-1073-06 Mini connector 10P 1
L40-1021-03 Ferri-inductor  1mH L24,26 2 E40-1173-06 Mini connector 1P 1
L40-1511-03 Ferri-inductor 150uH | L16-21,26 7 E40-1273-06 Mini connector 12P 2
L40-4791-02 Ferri-inductor 4. 7uH L30 1
J31-0602-04 PC board collar 6
N30-3000-41 found sgraw 2 [1442-0404-05 PC board bushing 6
N32-3006-41 Flat screw 2
NG9000-40 St AN H 12 [119-0336-05 N |DC-DC transf. T 1
ACOBGF2M1014 Solid 1006 . 1/2W... | R48-51 4 ||L40-1011-04 Ferri-inductor  100uH | L1—4 4
RCOBGF2H1214 Solid...1208  1/2W. . | RE3 1 1|L40-1021-03 Ferri-inductor 1mH  |L6=11 7
RCO5GF2H1824 Solid 1.8k&a 1/2W R30 1
RCOBGF2H2R2J Solid 2292 1/2w R58—-61 4
RCOSGF 2H681J Solid 6808 1/2W  |R17,18 R | i Nj sl AEOHE ) !
RCOBGF2HB21J Solid 8208 1/2w R19,20 2 N36-3006-46 BInd sElai 2
RO0-0536-05 N | Resistor block 22k@x7 | RB1,2 i NB8-3008-46 Flat tapping screw 2
: R90-0158-05 N | Inline block 47k§x7 RB3 1
Fi2:0160:08 Shar Jumess 31 | reo-0162-05 N [Inline block 47k2x8 | RB4 !
R90-0537-05 N | Inline block 10k§ x8 RB5 1
- e N, | Feiew it 14 [ | Ro0-0538-05 N |Inline block 1.5k2x3 |RB1 !
R90-0539-05 N |Inline block 47k§f2x6 RB6.7 2
R90-0642.05 N |Inline block 47kf1x12 | RBY 1
R90-0543-05 N | Inline block 47k£1x11 | RB2,8 2
R90-0544-05 | N [Inline block 0.01x3 CB3 1
R90-0545-05 N [Inline block 0.01x5 CB1 1
R90-0546-05 N |[Inline block 0.01x7 cB4 1
R90-0547-05 N |[Inline block 0.01x12 cB2 1
R90-0548-05 N | Inline block 0.022x7 CB5 1
R90-0549-05 N |Inline block 0.022x8 |CB6 1
R90-05560-05 N |Inline block 0.022x11 |CB7 1
DIGITAL UNIT (X54-1670-00) .
CC45SL1H101J C 100pF C15,44-46 4
CC455L1H2204 C 22pF C36,37 2
CC455L1H221J C  220pF Cc39 1
CEQ4W0J221M E 220 6.3V C8,14,19 3
CEOQ4W1A470M E 47 10v C21,24,42 3
CED4W1C101M E 100 16V cn 1
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i E04-0167-06 Mini pin jack A 2
MAIN ENCODER UNIT (X54-1680-00) B95.0495.05 & o B
CEO4W0DJ221M E 220 6.3V C1 1 E40-0373-06 Mini connector 3P 1
CEO4WODJ470M E 47 6.3V Cc2 1
F01-0771-06 N | Heat sink 1
D09-0304-04 Encoder slit 1 F07-0839-03 N |Heat sink cover 1
021-0823-06 N | Shaft ass'y 1 FO9-0405-24 Fan 1
F20-0525-05 N | Insulating sheet 6
E23-0015-04 Earth lug 2 F29-0014-05 Shoulder washer 10
F29-0406-03 Fan motor ass'y 1
G02-0519-04 Spring plate 1
L19-0337-06 N | Input transf. T3 1
J19-1342-04 Senser mounting hardware (A) 1 L19-0338-05 N | Input matching transf. T2 1
J19-1343-04 Senser mounting hardware (B) 1 L19-0338-05 N [ Output transf. B T4 1
L19-0340-05 N [ RF transf, A T1 1
N30-3006-46 Round screw 4
N32-3020-46 Flat screw 1 L33-0025-05 RFC TuH 14,5 2
NB89-3005-46 Bind tapping serew 3 L33-0032-06 RFC 3uH L2 1
L33-0617-06 RFC L.3,7-9 4
R12-2409-05 Trim. pot.  5k$2(B) VR1,2 2 L33-0644-05 Choke coil  2.2uH L17 1
L33-0651-05 N | Choke coil L14,16 2
L.33-0653-05 N | Choke coil L16 1
L33-0655-06 N | RFC L13 1
L40-1011-04 Ferri-inductor  100uH | L10 1
L40-15611-03 Ferri-inductor  150uH L6,11,12,18 4
RIT ENCODER UNIT (X54-1690-00)
NO9-0623-04 Sems screw 5
CEO4WOI101M E 100 6.3V c1 1 NO9-0643-04 N | Semns screw w. cross head 1
D09-0305.04 | N |Encoder slit g ! Bl Witor Peti Mt -
D21.0824-05 N [ Shete ams'y 1 N30-2604-41 Round screw Fan m?tor 5
N30-3006-46 Round screw Thermistor 1
N35-3008-46 Round screw TR 4
g g bl 2 || N87-3006-46 Self tapping screw PC board 4
R12.2409.05 Trim. pot.  5kQ(B) | VR1,2 gl b} [1SRR00-40 S PRI Sorew - Cavee >
R12-0072-06 Trim. pot.  47082(B) VR 1
R12-1406-05 Trim. pot.  1k&2(B) VR2 1
RCOSGF2H15614 Solid 158082 1/2wW R7 1
RCOBGF2H2204 Solid 228 1/2wW R9,10 2
I RCOBGF2H221J Solid 2208y 1/2W R11,12 2
100W FINAL UNIT (X56-1430-00) RCOSGF2H3R9J Solid 398 1/2wW |R23-26 4
RCOBGF2H4RT7J Solid 478 1/2w R6 1
CCABCH1H101J € 109pF C42 ! || RCOBGF2H5RE. Solid 669 1/2W |R27-30 4
CCA5SL1H271J C 270pF C35 ! || RcosGF2HE604 Solid 568 1/2w |R34 1
CCASSL1H331J C  330pF €2,9 2 || Rs14AB3D330J MF 330 2W  |R35 1
CC4bSL2H101) € o er SO C8.40 2 || ro2-0041-25 Cement 04702 W  |R21 1
CEQAW1A47 1M E 470 10V c18 1 R92-0150-05 Short jumper 3
CEO4WITH100M E 10 50V Ci12 1
CEO4W1H101M E 100 50V c24 1 || 42.0302.08 % (e 1
CK45B1H102K C 0.0 C4,10,19,23,39 | 5
CK45F1H473Z C 0.047 C6,7,15,22 4
CM73F2H331J N |MC 330pF 500V C33 1
CM73F2H391J N |MC 390pF 500V c38 1
CM73F2HE81J N |MC 6BOpF 500V cz28 1 -
CQ92ZM1HA73K ML 0.047 c21 1
C91-0456-05 C 0.047 C1,3,5,11,13,14,| 12
20,25-27,36,37
C91-0491-05 N |Cap. 0.0047 C16.17 2
C91-0493-05 N |Cap. 047 C29,30 2
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CCA45SL1H820J C  B2pF CE58,60 2
SIGNAL UNIT (X57-1000-11) CCAETIaS0n C  3pF 0340462 =
C05-0013-15 Ceramic trimmer 20pF | TC3—6 4 CC45TH1H220J % {220F Cco4 1
C05-0030-15 Ceramic trimmer 20pF | TC1 1 CC45TH1H270J C 2MpF 99 1
C05-0314-156 Ceramic trimmer 100pF | TC2 1 CC45TH1H330J € 1 38pF C116 1
C05-0320-06 Ceramic trimmer 30pF | TC7 1 CC45TH1HBE80J C 68pF C464 1
CC45CH1HO10C ¢ 1eF C255 1 CEO4AWIHORTM 8¢ 0% 50V C386,510,534, 5
CC45CH1H020C & 2pF C471 1 542,578
CC45CH1HO030C LT 1 o C105,125,142, 5 CEO4AWIHR22M E. 022 50V C86,171,609,636 | 4
280,473 CEO4W1C100M B 10 16V C486,492,537, 4
CC45CH1HOB0C C BpF C476 1 630
CCA5CH1HORGC C 0.5pF C119,249,356, 5 CEOAW1C102M EL 1000 18V Ceb1 1
369,477 CE04AW1C220M Eo |22 16V C1561,167,221, 20
CCA45CH1HO70D C 7pF C106 1 225,226,282,344,
CC45CH1H100D C '10pF C6,128,132,144, | 6 302,396,450,488,
310,364 506,667 -569,
CC45CH1H150J € 18eF C320,469 2 576,583,587,631,
CCA45CH1H220J C 22pF C340,454,458, 4 632
458 CEO4AW1C221M E 220 16V C640 1
CC45RH1HO10C €' ‘MpF c107,121 2 CEO4W1C470M E 47 16V C222,345,346, 8
CCA45RH1HD20C C 2pF C108,197,212 3 391,395,536,642,
CC45RH1HO30C C 3pF c178 1 648
CC45RH1HOB0C C BpF C264 1 CEO4AW1E100M ety 110 26V C112,220,285, 17
CCA5RH1HO70D C TpF C184,267 2 343,384,387 ,389,
CC45RH1H100D C “10pF C113-1186 3 543,564,571 ,586,
CC46RHTH101J C 100pF C61,66,398 3 629,633,634 ,639,
CC45RH1H120J C “A2pk C93,96,97,263, |6 644,652
265,206 CEQ4W1E220M By 42 26V C20,22,31,38,44, | 11
CCA45RHIH121J C 120pF C14,54,1856,187, | 6 50,67,63,69,74,
6552 88
CC45RH1H180J C 18pF C186 1 CEOAW1E471M E 470 25V C440,441 2
CCA5RH1H181J C 180pF C45,47 2 CEO4AWTIHO10M Bz 1 50V C154,191,390, 17
CC45RH1H220J C 22pF C76,78,92,98, 5 420,423,424,426,
266 427,432,625,641,
CC45RH1H221J C 220pF C39.41 2 563,566,588,600,
CCA5RH1H241J C  240pF C301,309,663 3 628,638
CC45RH1H270J C 27pF C91,358 2 CEQ4W1H3R3M B (3:3 50V €388,449,566, l
CC45RH1H330J C 33pF C70,72,348,411 | 4 575
CCA5RH1H470J C 47pF CH2,66 2 CEOAWTHRATM E 047 50V C153,386,501, 4
CC45RH1H560J C E6pF C16,53,55,64, 7 592
71,717,370 CEO4WIH4RTM Bay 4.7 50V €176,179,500 ]
CC45RH1H820J C B2pF c10 1
CC455L1H050C G 'BphR C168,252 2 CK45B1H102K G 0.0 C122,127,140, 18
CCA455L1H100D €.  10pF C159,336,468, 4 148,152,161,163,
478 177,207,400,401,
CC455L1H101J C 100pF C218,283,298, 15 436,490,532 ,662,
331,3562,369,380, 500,645,646
393,466,485,487, CK45B1H181K C  180pF C100 1
511,540,574,606 CK45B1H221K C  220pF C531,695,596,618 4
CC455L1H120J C 1pF C641,647 2 CK45B1H222K C 0.0022 C227,228,633, 6
CC455L1H1214 C 120pF C24 1 549,614,623
CC455L1H150J €C 1&pF C244,377 2 CK45B1H331K C . 330pF C330,465 2
CC455L1H151J C 1B0pF C338,365,373, 7§ CK45B1H391K C 390pF C32,34 2
376,498 ,520,528 CKA4BB1HATIK C A470pF C339,363,412, 4
CC455L1H220J Cc 22pF C279,483 2 434
CC455L1H221J C 220pF C335 1 CK45B1HBB1K C 680pF C33,394 570 3
CC455L1H330J € 33pF C254 2 CK45B1HB21K C 820pF C23,29,40 3
CC45SL1H331J C 330pF C28,162,164, 4 CKABE2H102P C 0.001 500V c136 1
6563
CC45SL1H391J € 880pF C46,622 2
CC45SL1H470J C 47pF C15,67,138,278, |7
313,472,530
CC45SL1HB80J C B68pF C13,59 2
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CKA5F1H103Z G R C7.11,12,17,90,95, 75 | | C91-0457-05 C 0022 C56,61,68,73,75 | 65
102,104,111,117,118, 79,124,126,130,
120,123,129,134,141, 131,133,136,137,
143,145,146,166,172, 139,160,156,160,
173,174,183,194,195, 238--240,243,248
208,209,219,236,241, 247,250,251,267
242,253,262,269,271, 260,261,270,272,
277,281,284,324,351, 273,276,286-294,
365,361,367,378,413, 299,312,318,
430,435,437,439,443, 321-323,326,328,
444,452 ,453,455,457, 337,350,354,357,
459,461,475,493,497, 360,363,419,431,
515,621,627,635,539, 442 445,460,467,
544,647 559 661,677, 470,474,479 ,481
684,607 609 C91-0458-05 Laminated cap. 0.47 C169 1
C91-0472-05 ML 0.1 c21 1
CQ09S1H122J S 00012 C402-404 3
CQOES1H182) S 00018 C518,519 2 E04-0154-05 Coax. connector 8
CQ09S1H392J S 0.0039 C6554,610 2 E23.0512-06 Round terminal 1
E40-0273-05 Mini connector 2P 12
CQ92M1H102K ML 0.001 C26,170,213,5673 A E40-0373-056 Mini connector 3P 2
CO92M1H103K ML 0.01 C168,447,448,451 4 E40-0473-06 Mini connector 4P 5
CQI2MI1H104K ML 0.1 C643 1 E40-0611-06 Mini connector 5P MC1—6 6
CQI2M1H1562K ML 0.0015 €25,27,616 3 E40-0617-06 Mini connector 5P MB1,2 2
CQ92M1 H222K ML 0.0022 Cb4b,5646,637 3 E40-0573-05 Mini connector 6P 1
CQO2M1H223K ML 0.022 €215,229,230,232, |9 E40-0673-05 Mini connector 6P 4
446,538,572,601,640 E40-0773-056 Mini connector P 1
CQ92M1H332K ML 0.0033 C579-581 3 E40-0873-05 Mini connector ap 3
CQI2ZMI1H392K ML 0.0039 512,615 2 E40-1073-05 Mini connector 10P 2
CO92M1H4AT72K ML 0.0047 C110,589 2 E40-1173-06 Mini connector 1P 1
COB2MT1H4T3K ML 0.047 C214,216,217,231, 12
233-235,491,582, F20-0525-06 Insulating sheet 3
508,625,635 F29-0014-06 Shoulder washer 3
CQ92M1H562K ML 0.0056 C224,590 2
CQI2M1HBB2K ML 0.0068 C626,627 2 L19-0324-06 Wide bandwidth transf, L13,61,83 3
L30-0516-06 N |IFT L140 1
C90-0817-05 E 1000 16v |C119 1 L32-0201-05 OSC coil CAR1,CAR2 | L139,161 2
C91-0456-06 C 0.047 C8,9,18,19,21,30, 117]| | L32-0660-15 N | OSC coil 100kHz L166,169,172, 4
37,42,43,48,49 62, 173
80--85,87,80,100, L32-0651-06 N [ OSC coil WVCO-L L54 1
149,156,157,165,175, L.32-0652-05 N | OSC coil VCO-M L53 1
180- 182,190,192, L.32-0663-05 N |OSC coil VCO-H L62 1
193,210,223,245,248, L33-0656-06 | N | Choke coil 25uH L160 1
256,258,250,274,295. L33-0657-06 N | Choke coil 27uH L137 1
297,300,311, L34-0635-06 Tuning coil L80,111,1156 3
314-317,325,327, L34-0536-05 Tuning coil 8.83MHz L81,113,126,143 | 4
332--334,341,342, L34-0640-06 Tuning coil 135,136,144, 5
347,362,366,368,372, ] 1 145,152
374,375,379, L.34-0664-05 Tuning coil  455kHz L130,163 2
381-383,397,399, L.34-0858-06 Tuning coil L124 1
414_418’421,422' L34-08569-06 Tuning coil L1121 ,123 2
425,428,429 ,433,438, L34-0860-15 Tuning coil L122 1
463,480,482 ,484,489, L34-0941-05 Tuning coil B.83MHz L127 1
494— 496,499,513, L34-0943-05 Tuning coil 1L99,1256,129,133 4
514,516,517, L34-0997-05 Tuning coil L128 1
522-524,529,548, L34-2079-05 N | Tuning coil L11 1
550,551,665 658, L34-2080-05 N | Tuning coil L12 1
560,585,593,504,597, L34-2081-05 N | Tuning coil L15 1
611—-613,617, L34.2082-05 N | Tuning coil L16 1
619— 621,624 L34-2083-05 N | Tuning coil L18 1
L34-2085-05 N | Tuning coil 22 1
L34-2086-05 N | Tuning coil L23 1
L.24-2087-05 N | Tuning coil L24 1
L34-2088-05 N | Tuning coil L25 1
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L34-2089-05 N | Tuning coil L26 1 L77-0965-06 N | Crystal 36.1MHz X1 1
L.34-2090-05 N | Tuning coil L.27 1 L77-0966-05 N | Crystal 8375kHz X2 1
L34-2091-05 N | Tuning coil L29 1 L77-0967-05 N | Crystal 8828 5kHz | X4 1
L34-2092-06 | N | Tuning coil L30 1 L77-0968-056 N |Crystal 8830kHz | X5 1
L34-2093-05 | N | Tuning coil L31,32 2 || L77-0069-05 N |Crystal 8831.5kHz | X3 1
L34-2094-05 | N | Tuning coil L33 1
L.34-2095-05 N | Tuning coil L34 1 N10-2030-41 Nut B
L34-2096-05 | N [ Tuning coil L35 1 N30-3008-41 Round screw 4
L34-2097-06 | N | Tuning coil L17 1 N30-3010-41 Round screw 8
L34-2098-05 N | Tuning coil L19 1 N87-3006-41 Self tapping screw 3
1.34-2099-06 N | Tuning coil L38,39 2
L34-2100-15 | N | Tuning coil L40 1 R12-0401-06 Trim. pot. 10082 VR21 1
L34-2101-05 N | Tuning coil L41 1 R12-0420-05 Trim. pot. 50082 VR2,6 2
L34-2102-15 | N | Tuning coil L42 1 R12-0430-05 N | Trim. pot. 4700 VR3-5 3
L34-2103-15 | N | Tuning coil L43 1 R12-1405-05 Trim.pot. 1k VR18 1
L34-2104-06 N | Tuning coil L44 1 R12-1424-05 N | Trim.pot. 472 VR23,24,27 3
L34-2105-16 | N | Tuning coil L45 1 R12-2409-05 Trim. pot.  5kQ VR1 1
L34-2106-06 N | Tuning coil 66,68 2 R12-3411-06 Trim. pot, 47k2 VR8-10,16,16 |9
L34-2107-056 | N | Tuning coil L67 1 26,3234
1L.34-2108-156 N | Tuning coil L77 1 R12-3413-05 Trim. pot,  10k&2 VR11,13,256,29 |56
L34-2100-16 | N | Tuning coil L84 1 30
L34-2111-06 | N | Tuning coll 188,92 2 [|R12-3430-05 Trim, pot.  10k§2 VR22 1
L34-2112-05 N | Tuning coll L89,91 2 R12-3438-056 N | Trim. pot. 22k§2 VR7,28 2
L34-2113-05 | N | Tuning coil L90 1 R12-5414-05 N | Trim. pot.  100k& VR12,17,31 3
L34-2114-15 N | Tuning coil  44,93MHz L94 1 R12-5415-06 N [ Trim. pot. 150k VR20 1
L34-2116-16 | N | Tuning coil 4493MHz | LO5 1 R12-6404-05 Trim. pot. 470k VR14,19 2
1.34-2116-15 N | Tuning coil  44.93MHz L9697 2
L34-2117-156 N | Tuning coil .98 1 RN14BK2E103F MF 10k 1/4wW R277 1
.34-2118-16 N | Tuning coil 8.83MHz L112 1 RN14BK2E271F MF 27082 1/4W R519,620 2
L34-2121-06 | N | Tuningcoil 465kHz L131 1 RN14BK2E333F MF 33k 1/4W R272,276 2
1.34-2122.06 | N | Tuning coil 455kHz L134 1 RN14BK2EQ12F MF 9.1k§2 1/4W R273 1
L34-2123-16 | N | Tuning coil L132,142 2 RS14AB3A331J MF 33082 1W K20 1
L34-2124-05 N | Tuning coil 456kHz L165 1
L34-2125-15 N | Tuning coil 35bkHz L146-148 3 R90-0163-06 N | Inline block 47k x9 181 1
L34.2127-16 N | Tuning coil L167 1 RO0-0649-06 N |[Inlineblock 0.022x8 |IB4 1
L34-2128-16 | N | Tuning coil L168 1 R90-0551-05 N | Inline block 0.01x4 IB2,3 2
L34-2129-05 | N | Tuning coil L175 1 RO0-0553-05 N | Inline block IB6 1
1.40-1011-03 Ferri-inductor  100uH L83 1
L40-1011-04 Ferri-inductor  100uH L82 87,101 3 R92-0150-05 Short jumper 174
L40-1021-03 Ferri-inductor 1mH L149-1561 3
L40-15611-03 Ferri-inductor  150uH L118,119 2 551-1404-056 Relay RL1-3 3
L40-1641-27 Ferri-inductor 160mH L170171 2
L40-1811-03 Ferri-inductor  180uH LB6 1
L40-2201-03 Ferri-inductor  22uM L56,56 2
L40-2291-02 Ferri-inductor  2.2uH L36 1
L40-2701-03 Ferri-inductor  27uH L57,58 2
L40-3301-03 Ferri-inductor  33uH LE9,60 2
L40-3391-03 Ferri-inductor 3.3uH | L174 1 AT UNIT (X57-1010-00)

L40-4701-03 Ferri-inductor 47uH ;.865;39—?3,?5. 9 C02.0022-06 N | Varisble cap. VC1.2 2
L40-4701-11 Ferri-inductor 47uH L120 1 Phee
L40-4711-03 Ferriinductor 470uH | L46-50,61-64,74, 27 | | 07 031908 vl ol a8 Fod L
ﬁ;?gg::i1::i-1|59 CE04WDJ101M E 100 6.3V 19,21 2
. % . + | | CEO4W1C100M E 10 16V caz 1
162-164,176 CEO4W1 £220M E 22 25V c31 1
L40-4725-04 Ferri-inductor  4.7mH L14 1
e CEO4W1E470M E 47 25V C18,20 2
L40-4791-02 Ferri-inductor  4.7uH L10,37 2 CEQ4W1H101M £ 100 50V c32 - 1
L40-5691-02 Ferri-inductor 5.6uH L85 1
L40-6891-02 Ferri-inductor 6.8uH L28 1 CMO3D2H1 21 MC 120pF 500V c29 1
L71.0234-056 | N | MCF 4493MHz | XF1,2 | ARG HET ) We: d7vet e 5 1
BIVRESDER I fHeE SIS | XER ' || ckassimiozk ¢ 0001 €25,26,37-40, |8
L72-0319-05 Ceramic filter 455kHz | CF2 1 G
L72-0333-05 N | Ceramic filter 455kHz CF1 1
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PARTS LIST/PACKING

Parts No. Haks Description Ref. No. Q'ty Parts No. e Description Ref. No. Q'ty
CK45F1H1032 Carero C1-17,24, 23 | | N30-3006-46 Round screw 1
33-36,46 N35-3006-41 Bind screw 4
CQ/2ZM1H333K ML 0.033 C43 1 N87-3006-41 Self tapping screw 6
N87-3012-41 Self tapping screw 4
C91-0456-05 C  0D.D47 C22,23,27,2842 |5 N88-3008-41 Flat tapping screw 10
D22-0408-06 N | Coupling 2 R12-2401-05 Trim. pot. 5k$Y VR1 1
D40-0623-16 N | Gear ass'y 1 R12-3401-05 Trim. pot. 10k VR2 1
D40-0624-15 N | Gear ass'y 1
RCO5GF2H101J Solid 10082 /2w [R112,113 2
E04-0154-05 Coax, connectar 6 RCOBGF2H270J Solid 27Q 1/2W | R46,49,62,656 4
E40-0473-06 Mini connector 4P 1 RCO5GH2H470J Solid 4782 1/2W  |R133 1
E40-0673-05 Mini connector 6P 2 RN14BK2E103F MF 10k82 1/4W | R96,97,100,101 | 4
E40-0873-06 Mini connector 8P 1 RS14AB3A102J MF 1k$2 1w R129,131 2
RS14AB3A271J MF 2708 1w R75 1
J31-0602-04 PC board collar 4 RS14AB3A330J MF 330 w R132 1
J42-0428-05 PC board bushing 4 RS14AB3A390J MF 390 1w RO2 1
RS14AB3A471J MF 4700 w R130 1
L34-2133-06 N | Tuning coil A L20 1 RS14AB3D271J MF 27082 2w R76 1
L34-2134-05 N | Tuning coil B L19 1
L39-0415-16 N | Detector coil A L18 1 RO0-0554-05 N | Inline block 1B1 1
L39-0416-05 N | Detector coil B L17 1 R90-06566-06 N | Inline block 1B2 1
L40-1011-04 Ferri-inductor 100uH | L13,14 2
L40-1011-12 Ferri-inductor  100uH | LB-11 4 R92-0150-05 Short jumper 35
L40-1511-03 Ferri-inductor 160uH | L12 1
L40-4711-03 Ferri-inductor 470uH | L1-6,15 7 §61-1412-06 Relay RL2-7 6
L40-4711-12 Ferri-inductor 470uH | L7,16 2 $51-2411-06 N | Relay RL1,8 2
L92-0103-05 Toroid core 2 T42-0005-15 N | Motor 2
1L92-01156-06 N | Toroid core 1
N09-0256-05 Gnd. screw 1
N10-2030-46 Nut 1
PACKING Instruction manual

Protective bag (H25-0105-04)
AC cord ass'y (E30-1643-15) K,M

AC cord ass'y (E30-1644-15) T

Microphone
(T91-0316-15) M, X

AC cord ass'y (E30-1645-05) W
AC cord ass'y (E30-1647-06) X
Protective bag (H25-0120-04)
7P DIN plug (E07-0751-05)
Phone plug (E12-0001-15)
Fuse 4A (F05-4022-05) M, T,W, X
Fuse 6A (FO5-6021-05) K.M
Protective bag K,T,W

8P metal socket (E07-0852-05) K, T,W

52

Packing fixture (F)
{H10-2558-02)

Cushion
(H10-1276-04) M, X

(H12-0491-04) K,T,W,X

NS

(B50-3959-00) K,W,X
(B50-3960-00) M
(B50-3961-00) T
Instruction sheet
(B58-0644-11)

Warranty card

(B46-0407-00) K

Packing fixture (R)
(H10-2668-02)

Protective cover
(H20-1403-03)

Packing carton (inside)
(HO1-4409-14) K,M, W, X
(HO1-4410-14) T
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DISASSEMBLY

3P phone jack KEY
Phone jack EXT.SP (E11-0404-085)
(E11-0410-05)

’/’ Rear panel
(A23-1466-02)

Nut x 3
(N10-2030-46)

4F pin jack
(E13-0461-05)
7P DIN socket REMOTE ,. =
(E06-0751-05) e
8P DIN // =
socket X, VERTER e @ e

(E06-0851-05)

Slide switch RX ANT
(S31-1407-06)

Fuse holder

(/,,g\ Wikalasntii v a (J13-0033-156)

U (N35-3006-45)
o \ 3P inlet AC power

o % (E18-0351-05)

\ %\\ Round flat screw x 2
Round screw x 4 (N33-3006-45)
(N30-2606-45)

1P pin jack RX ANT
o 20aa; IE13:0101-08)

Fuse 4A (FO5-4022-05) M, T W, X
Fuse 6A (FO5-6021-06) K

Wing nut
(N14-0509-06)
Flange nut

Flat washer x 3
N14-0115-
i (N15-1040-41)

Switch unit (X41-1410-00) H
UHF type receptacle (E04-0152-06) ANT

Round screw x 4 Inshulating sheet x 2

(N30-3014-41) \%\ (F20-0527-05)

Heat sink
(F01-0776-03)

Round screw

L (N30.4016-46)

[ak
PSS S
oD ~ 3 Thl
0 p ~
Lug terminal Lug plate
L } /0 Earth lug :
(E23-0015-04) i
v Flat washer x 2 ?;I;f;gégﬂ;;’;m e
(N15-1030-41)

(N10-2030-486)
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Flat tapping screw x 2

Bind
(N88-2606-46) ind screw

(N35-3006-45)

Battery case
{J19-1354-05)

Battery cover

Cushion

Cushion
(G13-0662-04) Knob x 3 VOX GAIN,ANTI,DELAY

(K23-0745-04)

Adj. seal
(B42-1728-04)

Bind screw x 4
{N35-3006-41)

Speaker

(T07-0221-086) AR A S

(N87-3006-41)

Switch unit (X41-1410-00) K
Pot, (R01-3422-05) VOX GAIN
Pot. (RO1-6403-06) ANTI,DELAY
Paddle switch (S36-1408-05) CALL

SP mounting hardware

® Disassembly and cautions for rear panel ® Disassembly for front panel
(1) Take care not to damage terminals ANT and GND on (1) To incline the front panel, remove two flat screws from
the rear panel since they are soldered or screwed to the mounting hardware which securing the chassis and
the PC board. panel, and loosen two round srews. The panel at
(2) When repairing the final section, remove the upper and chassis side will incline more than 90° and the parts at
lower cases, then the final heatsink and shield case for inside of the panel can be inspected and repaired easily.
the Filter unit. (When repairing the Filter unit, remove (2) When replacing the name plate on the display window
the above parts, t0o.) for display tube and meter, remove the meter, Push the
® Disassembly and cautions for internal mechanism name plate from rear with a thin screw driver through
(1)} Cautions on replacement of transformer the square hole on the panel. When replacing the front
Tighten the hexagon socket head bolts to torque of glass, remove the name plate and two flat screws (M2 x
20kg-cm. Check the transformer for shock, looseness, 6). (The front glass grille can be removed at the same
and correspondence, time.)
{2) When. repairing the Signal unit under the chasis, take (3) When removing the display tube from the mounting
much care. hardware for it, insert a thin screw driver, etc. into the
1) To remove the PC board from the chassis, remove mounting hardware at both sides. Remove the display
19 screws. tube with the screw driver from the projection of the
2) The weight of PC board and rediator plate is about mounting hardware for display tube.
1kg in total. (4) Removing main knob
However, the optional filter can be installed easily If the dial ring fit™o the rim of main knob is removed,
without removing the Signal PC board, the hexagon socket head bolt can be seen which is
(3) Removing mounting hardware for electric capacitor securing the main knob. The main knob can be remov-
The mounting hardware for electric capacitor can be ed by loosening this bolt.
removed by removing two screws from one side of the (5) Removing band escutcheon
mounting hardware and sliding it toward the screws Remove the PC board on which the tact switch is
(to left side when viewed from the front panel). installed form the band escutcheon (secured by six
(4) The speaker is installed to the mounting hardware on screws). Then, remove the push knob | e
the chassis, different from the models in the past. cushions, and the four round screws which is securing 55

the escuthceon to the front panel.
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ADJUSTMENT

REQUIRED TEST EQUIPMENT

10.

11.

12.

13.

DC Voltmeter (DC V.M)

1) Input resistance : More than 1M

2) Voltage range : 1.5 to 1000V AC/DC

NOTE : A high-precision multimeter may be used.

However, accurate readings can not be obtained for

high-impedance circuits.

DC Ammeter

1) Current range : 100mA, 1.5A, 16A, High-precision
ammeter may be used.

RF VTVM (RF V.M)

1) Input impedance : 1MS2 and less than 3pF, min.

2) Voltage range : 10mV to 300V

3) Frequency range : 10kHz to 100MHz or greater

AF Voltmeter (AF V.M)

1) Frequency range : 50Hz to 10kHz

2) Input resistance : 1 M£2 or greater

3) Voltage range : 10mV to 30V

AF Generator (AG)

1) Frequency range : 200Hz to 5kHz

2) Output : 1mV or less to 1V, low distortion

AF Dummy Load

1) Impedance : 882

2) Dissipation : 3W or greater

Oscilloscope

Requires high sensitivity, and external synchroniza-

tion capability.

Sweep Generator

1) Center frequency : 50kHz to 90MHz

2) Frequency deviation : Maximum* 35 MHz

3) Output voltage : 0.1V or greater

4) Sweep rate : At least 0.5sec/cm

Standard Signal Generator (SSG)

1) Frequency range : 50 kHz to 50 MHz

2) Output : —20dB/0.1uV to 120dB/1V

3) Output impedance : 50£)

4) AM and FM modulation can be possible.

NOTE : Generator must ve frequency stable.

Frequency Counter (f. counter)

1) Minimum input voltage : BOmV

2) Frequency range : 50MHz or greater

3)

Noise Generator

Must generate ignition noise containing harmonics

beyond 30MHz.

RF Dummy Load

1) Impedance : 15082

2) Dissipation : 150W or greater

Power Meter

1) Impedance : 50£2

2) Dissipation : 150W cintinuous or greater

3) Frequency limits : 60 MHz or greater

14, Spectrum Analyzer
1) Frequency range :

1S-9308

2) Bandwidth : 1kHz to 3MHz

15. Detector

1) For adjustment of TX BPF

100kHz to 110MHz or greater

QUTPUT

To oscilloscope

INPUT
To Signal unit (DRV) 10P 1N6Q
560 1NG 100P
aNDO o oo

2) For adjustment of PLL/VCO BPF

INPUTO———I
To PLL unit or 5P
Signal unit

1NGO

QO GND

OUTPUT

To oscilloscope

GNDO

16.
1.

Directional Coupler
Monitor Receiver
R-1000 class
Microphone
MC-60S8 or MC-42S

18.

PREPARATION

1INGO T1 0oFP

L GND

Unless otherwise specified, set the controls as follows.

Front panel
POWER.........ON
BANDL . b s o b 14

P o I g . .MIN
BB e o MAX
MG o0 ol s vs i MIN

PROCESSOR IN. . .MIN
PROCESSOR OUT .MIN

GAR. I MV K MIN
FUNCTION.....x .. . A
CWNBT o wow s TIORM;:
SSB SLOPE

TUNE LOW ooy s MIN
SSB SLOPE

TUNE HIGH ... .. MAX
PETEE. . b s s | CEN
AFTONE . ......CEN
NOTCRHYS., MY JGEEN
MEMORY CH. . . .. 1
METER SW ..o ws POWER
Rear panel

RXANT o4 wav va s OFF

PEERSIN Nus IRmeeh. | OFF
INBT v S OFF
PR S s OFF
B LRGeS OFF
ARTTRINE: eeaiun | OFF
VFO/MEMO. . .. .. VFO
MOS0 ) OFF
DIMINGR: L NOR
SENRIREC 500 | REC
PUELISEM - SEMI
MG - i v | usB
NOQTCHEW i OFF
VOX/MAN. . . .... MAN
AUTO/THRU. . ... THRU
PROCESSOR SW . .OFF
NAR/WIDE. ... .. WIDE
AGESBW, S FAST
RENTT LA 0

2 Bl o MIN
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VOLTAGE ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit |Terminal | Unit | Part Method
1.Voltage 1) POWER : ON DCV.M |AVR |28B AVR |VR1 |28.5V + 0.3V
RF GAIN : MAX (Full CW) SIG- |Connec- |SIG- |[VR24 |16.0V + 0.1V
NAL |tor NAL
28-RV
MODE : USB R3756 VR29 |3.20V £ 0,01V
(AGC)
STBY : REC Jumper VR25 | 2.20Vv + 0,01V
wire J13
2.TX Control | 1) STBY : REC DCV.M |SIG- |Connec- Check about —4,0V
voltage 2) STBY : SEND NAL |[tor 5-TV Check 16.0V + 0.3V
3) STBY : SEND Jumper [SIG- |VR13 |3.20V £ 001V
wire JB9 [NAL
3. SWR 1) STBY : REC DCV.M  |SIG- |I1C4-12 |[SIG- |VR15 | 0.8V +0.01V
standard NAL NAL This is a reference level for
voltage the SWR circuitry, It will
effect the auto antenna tuner.
PLL ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal | Unit Part Method
1. Standard f. counter |PLL IC16-1 |PLL TCH 10,000 000Hz + 5Hz
Oscillator
2, A0OMHz RF V.M |PLL IC14-6 |PLL T16— | MAX
multiplier S ™ 18
3.VvCo-3 1) f. counter |PLL IC13- |PLL TC2 10,240 000Hz + 10Hz
15
2) FREQ : [ 1 1] 11.8(8]kHz DC V.M Q32-c T14 3.70v + 0,068V
To obtain this frequency 1st set [ DENOTES
dial to [ |20/0]. Then using STEP 9 (90Hz) or one step
mic pushbutton depress button before the next 100Hz
(DWN) one step at a time until { .xxx.1) Transition
the display just changes to
[ 11.8/9] by this method can
step frequency in each 10Hz
steps.
3) FREQ : [ ][ | |o0[0]kHz Check 9.5V ¢ 0.5V
Use similar method in step 3, 2)
PLL adjustment
4,.VCO-2 1) FREQ : | || |9999/8]kHz DCV.M |PLL Q24-C (PLL T15 3.00V + 0,06V
Use similar method in step
3. 2) PLL adjustment.
2) FREQ : [ | ],0000(0]kHz Check 8.0V + 0.5V
For 10Hz level, tune VFO
one step before [10,999.00
5. VCO-1L 1) FREQ : 100.0kHz DCV.M  |SIG- R81 SIG- L54 13.60V +0.1V
{Low) Tune VFO fully CCW to NAL NAL
16kHz
2) FREQ : 8,499 9[0kHz Check 6.0V + 1.0V
6. VCO-1M 1) FREQ : 9,600.0[0] kHz DCV.M |SIG- R81 SIG- LE3 3.00V 0.1V
{Medium) For 10Hz level, tune VFO NAL NAL .
to one step before 9,499 99
2) FREQ : 19,499 9[0]kHz Check 12.0V + 1.0V
7. VCO-1H 1) FREQ : 29,999.9[9] kHz DCV.M |SIG- R81 SIG- |L62 13.00V +0.1V
(High) Tune VFO fully CW to NAL NAL
29,999.99 kHz.
2) FREQ : 19,500.0[0]kHz Check 30V + 1.0V, —05V
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Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit | Part Method
8. PLL-BPF 1) Disconnect connector 8, Sweep PLLE 1C6-2 PLL T7—9 | Adjust as shown at 14.09MHz Within 1dB
CAR 1. Reconnect after adjust- |generator right. 4
ment. Detector Q17-E 13.83MHz [
Oscillo- Vithin
scope dB
9. PLL 1) RF V.M PLL 1C6-5 PLL T13 MAX {Ref, 100mV~120mV)
8.856MHz IF | 2) or VR1 100mV + 6mV
IC7-2
10, PLL 1) RF V.M PLE Q17-E PLL T10 MAX
5.2MHz IF | 2) 1C6-2 VR2 | 100mV + 6EmV
11. PLL 1) RF V.M PLL Q18-E PLL TC3 110mv + BmVv
50.16MHz | 2) Q16-E T4—6 |MAX (Ref. 100mV)
IF
12, PLL 1) RF v.M PLL IC3-6 PLL T1-3 | MAX
60.156MHz | 2) T11.,12| MAX
IF 3) Q17-E Check 100-150mV
If above 150mV,
lower to below 150
mV with VR1, (Must
remove VCO shield).
13. VCO-BPF Sweep SIG- |Q16-G |SIG- |L66— | Adjust as shown at 75MHz
generator |NAL NAL |68 right. 45MHz
Detector Q20-E
Oscillo-
scope
14, 36.1MHz 1) RF V.M SIG- R125 SIG- L77 0.21V (Adjust CW | 0.5dB
HET NAL NAL from MAX in direc-
tion [core is insert-
ed] .)
2) f.counter Check 36.100MHz + 1kHz
16. VCO level | 1) FREQ : 15,250.0kHz RF V.M PLL Q14-E PLL TC4 160mv £ 10%
16. Main 1) Remove the VFO knob and | Oscillo- Digital | Connec- . Point C may be located any-
encoder motor-drive the encoder at scope tor c where, When a motor s not
approx 300 rpm. 4-ME1 available, manually turn the
Al B| |VFO to check the duty ratio.
2) ME1 duty Main | VR1 Lic After adjusting with the VFO
ratio adjustment : Turn a encod- 1L control turned CW, check that
motor CW and CCW er A ’ 8 intervals D and E are also
¢ identical when the VFO
fe—D——E—+| control is turned CCW.
3) MEZ2 duty ratio adjustment Connec- VR2 | Adjust until inter-
: Turn a motor in the both tor vals D and E are
direction. 4-ME2 equal to each other
with point C placed
at the center,
4) ME1, ME2 phase differ- Connec- Phase ME1 (ME2) : Within 90° +
ence alignement : Same as tor adjust- 10% (The difference between
above. 4-ME1 ment CW and CCW rotation must
L1C|B Y | and ME2 screw also be within this specifica-
; | L 1[] ME1 tion.)
A | [ | +(ME21 Adjust until inter- | Tha phases of ME1 and ME2
" P vals D and E are may be replaced with each
‘ A J C'|B' ME2 equal to each other |other as indicated in the
L— 1 (ME1) {point A’ on ME2 is | brackets.
lnim | | I located in the
K2E middle of points
m - A and C on ME1.)
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ADJUSTMENT

Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit | Part Method
17. RIT 1) Remove the RIT knob and Oscillo- Digital | Connece- Pont C may be located any-
encoder motor-drive the encoder at scope tor c where, When a motor is not
approx 300 rpm. 5-RE1 available, namually turn the
RIT to check tpe duty ratio.
A B
0
2) RE1 duty ratio adjustment RIT VR1 After adjusting with the RIT
. Turn a motor CW and CCW encod- control turned CW,
ar c check that intervals D and E
are also identical when the
A 8 RIT control is turned CCW.
0
D
3) RE2 duty ratio adjustment : Connec- VR2 Adjust until intervals
Turn a motor in the both tor D and E are equal
direction 5-RE2 to each other with
point C placed at
the center,
4) RE1, RE2 phase difference Connec- The phases of RE1 and RE2
alignment : Same as above, tor may be replaced with each
B-RE1 other as indicated in the
and RE2 brackets.
C|B
RE1
(RE2)
A
+]
A LC| B! Ll
| il RE2
(RE1)
T I
0
o i =
O
L 1 L
RX ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit | Part Method
1.CAR-1 1) MODE : USB RF V.M |SIG- Connec- |SIG- L161 |0.21V (Adjust CCW | £ 1dB
STBY : REC NAL | tor 24- |[NAL from MAX)
CAR1
2) STBY : REC «+ SEND f.counter VR27 | No change in fre-
qguency when
switched from TX to
AX.
3) STBY : REC TC4 8831.6kHz There are preliminary adjust-
4) MODE : LSB TCB 8828.5kHz ment. Do not forget to per-
STBY : REC form the transmitter fre-
quency response portion
steps 15, 1) through 6).
5) MODE : FSK VR26 |8827.79kHz
STBY : SEND
6) MODE : CW TC6 8830.000kHz + 10Hz
STBY : SEND
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Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit | Part Method
2. CAR-2 1) MODE : USB RF V.M SIG- Q79-E SIG- L142— IMAX
If TC3 is ad- STBY : REC NAL |(R472) |NAL [145
justed, Step 8 L139 |0.35V (Adjust CCW |+ 1dB
adjustments from MAX)
must be per- 2) MODE : USB + LSB L144, |Same level, + 0.6dB
formed, STBY : REC 145 When switched from
USB to LSB.
3) MODE : USB f. counter C298 VR23 |No change in fre-
STBY : REC «+ SEND quency, when
switched from USB
to LSB.
4) MODE : USB TC3 8.375MHz
STBY : REC
3. CAR-3 1) MODE : CW f.counter [SIG- |Q141-E |SIG- |L169 |100,000Hz + 20Hz
STBY : REC NAL NAL (100kHz)
2) MODE : USB Verify 101.5kHz + 200Hz
3) MODE : LSB 98.5kHz + 200Hz
4) MODE : AM 100.0kHz £ 100Hz
5) MODE : FSK 98.5kHz + 200Hz
6) MODE : TUNE 100.0kHz + 20Hz
4. CWPITCH | 1) MODE : CW RFV.M |SIG- |[RB36 [SIG- |[L172 [MAX 0.27-0.47V (reference)
Rotate RF gain CW PITCH : 12 o'clock NAL NAL
full CCW this STBY : REC f. counter L173 |99,200Hz + 20Hz
step only.
5. 366k Hz 1) MODE : CW RF V.M SIG- 129- SIG- L146— |MAX 0.4V 01V
BPF STBY : REC NAL | G2 NAL (148 (reference)
6.0.1-30MHz | 1) BAND ; 20.0—-30.0MHz Sweep Body |[ANT SIG- | L43— |Adjust as shown at
BPF FREQ : 29,500.0kHz generator NAL |45 right.
{Step 11 must 20MHz 30MHz
also be perfor- RF ATT : 0dB Detector | RF RIF
med). STBY : REC Oscillo-
Disconnect SIGNAL unit, scope j/\\
RIF connector, and connect
this plug to detector.
2) BAND : 14.0-20.0MHz L40—
FREQ : 18,000.0kHz 42 MMWMHZ
3) BAND : 8.5-14.0MHz L38— 8.6MHz 14MHz
FREQ : 10,000.0kHz 39
4) BAND : 7.0-8.5MHz L33-
FREQ : 7,000.0kHz 3% \THJ\‘TMHZ
5) BAND : 4.0-7.0MHz L29—
FREQ : 6. 900.0kHz 32 g . s
6) BAND : 3.0-4.0MHz L25— 3MHz AMHz
FREQ : 3,900.0kHz 27
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Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit Part Method
7) BAND : 1.5—3.0MHz Sweep Body | ANT SIG- L21— | Adjust as shown at
FREQ : 1,900.0kHz generator | RE | RIF NAL |24 right. 1.5MHz 3MHz
Detector
Oscillo-
scope
8) BAND : 0.5-1.5MHz L18,19
FREQ : 1,000.0kHz 0.5MHz 1.6MHz
9) BAND : 100—-500kHz L16—
DISPLAY : 300.0kHz 17 1UUkaHz
7. 44 93MHz 1) STBY : REC Sweep RF VCOF SIG- L121—|1) Crest value : MAX
MCF Disconnect SIGNAL unit, generator NAL |124 2) Ripple : MIN 44 93MHz
VCOF connector, and Detector | SIG- R336 Adjust as shown at 44,925 44.935
connect plug to Sweep GEN, Oscillo-  |NAL right. MHz MHz
scope
Sweep G. {_}———F To RF
unit
Detector must be grounded
near R336. Reconnact VCOF 44.93MHz + 5kHz
connector after adjustment,
8. SSB SLOPE |1) MODE : CW VBT-1 SIG- Connec- Adjust VBT-1 f VR
TUNE SSB SLOPE TUNE NAL |tor 7-1P to obtain waveform
HIGH CUT CONTROL : MAX| Oscillo- Rear |IF QUT shown at right.
(Full CW) scope panel
LOW CUT CONTROL :
MIN (Full CCW)
Disconnect XF-6 2P connector
and insert set-up jig PC board.
| NAR-WIDE SW : NAR
2) NAR-WIDE SW : WIDE SI1G- TC3 Adjust as shown
Remove jig PC board from NAL at right,
XF-6 and reinstall 2P connector,
9. RX 1) FREQ : 14,175.0kHz SSG Rear ANT RF T3-5 |MAX (AF output) S/N : better than
IF-AMP MODE : USB AF V.M |panel (EXT.SP |SIG- L125~ | Rotate L126 core 10dB/0.63V (8£2) with
(Steps 10,12 NAL [132, |outby 30° from (—6dB) SSG output.
must also be RF GAIN : CW MAX Oscillo- 146— |peak. T4 : 2.5 turns
performed). AGC : OFF scope 148, down from flush
SSG output : 14.175MHz AF 165~ |then TC1 mechani-
dummy 168, cal center. Then T3
load TE for MAX
10. NOTCH 1) FREQ : 14,175.0kHz S5G Rear ANT Adjust for
(If Step 9 ad- MODE : USB AF V.M panel |EXT.SP 1500H2/0.63V
justments are NOTCH CONTROL : Oscillo- AF output.
performed, these 1 o'clock scope
adjustments SSG output : 14.176MHz AF
must also be 0dB/u dummy
performed). 2) NOTCH SW : ON load SIG- L1687 |MIN
SSG output : 40dB/u f. counter NAL [VR28 | Adjust while slowly
raising SSG output.
3) Adjust NOTCH control to Dip point must occur between
verify operating point turn 12:30and 1 : 30.
NOTCH SW off after checking.

62




ADJUSTMENT

TS-930S

Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit |Terminal| Unit | Part Method
11. IF trap 1) BAND : 28 SSG Rear |ANT SIG- L11,12| MIN Almost all received wave-
(If Step 6-1 MODE : USB panel NAL form must disappear.
adjustment is 556G output : 44 93MHz RF T7
perfomed, this 80dB/u
adjustment
must also be
performed).
12. S meter 1) AGC : OFF S meter SIG- |VR30 | Set to S meter
(If TC1 is ad- METER SW : POWER NAL starting point,
justed instep 9 | 2) FREQ : 14,175.0kHz SSG Rear |ANT VR1 Adjust CCW to the
perform this AGC : FAST S meter panel point where AF V.M
adjustment). SS8G output : 14.1756MHz AF V.M EXT.SP reading decreases by
0dB/u Oscillo- 0.5dB.
3) SSG output : 8dB/u scope TC1 S1 8dB + 4dB
4) SSG output : 40dB/u AF VR31 |89 40dB *+ 6dB
5) SSG output : 100dB/u dummy SSG output : 100dB | SO + 60dB + 6dB
load Repeat step 1) th- Check
rough 4) if necessary.
13. NB 1) FREQ : 14,176.0kHz SSG Rear |ANT SIG- | LBO81[ 1) MIN (SSG out-
MODE : USB panel NAL put : 20dB)
SSG output ; 14,175.0kHz DC V.M |SIG- R144 Lower SSG output
NAL to the point where
DC voltage falls
slightly, and again
reset to MIN,
2) MODE : USB Moise Rear |ANT Adjust Noise GEN.,
NB LEVEL : CCW GEN. panel level to read to S1.
S meter
3) NB1SW:ON SIG- L80.81| MIN (If NB level has | Noise disappears.
Adjust NB LEVEL control NAL insufficient effect,
to the point where N.B. action adjust L126 core
begins. (After checking, turn slightly CCW (out)
NB 1 SW : OFF) from peak.
4) NB 2 SW : ON Check The same effect as NB 1
(After checking, shut NB 2 is obtained.
SW OFF)
5) Raise Noise GEN. level to S9. If any noise remains | Noise disappears.
NB 1 SW : ON adjust NB LEVEL to
{After checking, turn NB 1 SW find the point where
OFF), NB operates.
14. Micro- 1) AF GAIN : MIN AF V.M | Rear |EXT.SP |SIG- |VR33 |50mV/80 + 3dB
processor CLEAR SW : Push Oscillo- panel NAL
Audio-Tone scope
indicator AF
dummy
load
TX ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit |Terminal| Unit | Part Method
1. TX-BPF 1) FREQ : 14,175.0kHz Sweep SIG- |R196 SIG- |L92— | Adjust in order, L92 | | 7MHz I 30MHz
STBY : SEND generator | NAL NAL |88, —88,84 so that wave-
Disconnect DRV connector and | Detector DRV L84 form shown at right |
terminate with a 5082 dummy Oscillo- is obtained when !
load. (After adjustment, re- scope crest value is MAX, |
move and reconnect DRV con- (Adjust sweep band
nector), A and B separately). A -J—' B
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Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit |Terminal{ Unit | Part Method
2. Drive 1) FREQ : 14,175.0kHz RF V.M |SIG- DRV SIG- L94— |MAX
MODE : CW NAL NAL |99, 1) Adjust in order;
Disconnect DRV connector and 111, L115, and 112-94.
terminate with a 502 dummy 112, 2) Repeat in order;
load, Adjust CAR control for 116 199,111, and
DRV terminal voltage is less 94-97,
than 1.5V,
STBY : SEND
3.TX 1) FREQ : 14,175.0kHz RF V.M |SIG- DRV SIG- L1562, [MAX
|F-AMP MODE : USB NAL NAL |1583, 1) Adjust in order ; MIC Front panel side
Disconnect DRV connector and | AG Front |MIC 134, L1562,163,134,133
terminate with a 5082 dummy panel 138, and 112.
load. Adjust MIC control so 112 2) Repeat in order ;
voltage at DRV terminal is L1562 and 153.
1.0V £ 0.5V.
AG output : 1600Hz, 2mV
STBY : SEND
4. ICMETER | 1) METER SW : IC S meter SIG- VR18 |IC meter reads ¢
@ point Disconnect relay connector in NAL (start) point.
the FINAL unit, 28V line.
STBY : SEND
{After adjustment, reconnect
this connector).
5. 100W 1) FREQ : 14,175.0kHz DC am- FINAL| L7 FINAL|{VR2 |50mA £ 10mA
FINAL MODE : USB meter Note: Stabilization
BIAS MIC CONTROL : MIN requires approxima-
Desolder L7 lead and connect tely 20 seconds.
ammeter in its place, minus to
L7 side.
STBY : SEND
{After adjustment, resolder L7
lead.)
2) FINAL unit VR1 : MIN VR1 Read the meter 500mA +100mA
Disconnect relay connector in when VR is at —50mA
FINAL unit, 28V line and con- MIN. then adjust
nect ammeter in its place. VR1 so that the
STBY : SEND current is increased
(Disconnect ammeter and by 150mA.
reconnect this connector
after adjustment.)
6. IC meter 1) FREQ : 14,175.0kHz DC am- SIG- VR17 |10A
MODE : CW meter NAL
Disconnect relay connector in
FINAL unit, 28V line (Plus
side) and connect ammeter in
its place.
STBY : SEND
(Adjust CAR control to draw
10A current,)
2) Adjust CAR control for 2A IC meter 2 + 0.3A
current. (Disconnect ammeter
and reconnect this connector
after adjustment.)
7. Current 1) FREQ : 14,175.0kHz DC am FINAL |28V line
limiter MODE : CW meter relay v
(1f this adjust- CAR CONTROL : MAX connec-
meEaparters | 0 8 00 e ot b e ] e - P i | PR P | T o~ | L G et
med, Step 8 Adjust SIGNAL unit, VR8 in DCV.M |SIG- Q49-B |SIG- |VR10 |0.42V
must also be advance for 10A current. NAL NAL
performed.) STBY : SEND
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Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit | Part Method
8. Power 1) FREQ : 14,175.0kHz Power Rear | ANT SIG- VVR8 110W
MODE : CW meter panel NAL
CAR CONTROL : MAX
STBY : SEND
9. Power 1) FREQ : 14,175.0kHz Power Rear | ANT SIG- VR14 [110W + BW
meter MODE : CW meter panel NAL
STBY : SEND S meter
CAR CONTROL : Set for
external power meter reading
of 100W.
10. AM power | 1) FREQ : 3,675.0kHz Power Rear | ANT SIG- [L176 |Adjust for power + 2W
MODE : AM meter panel NAL |VR22 |MAX with L175,
MIC CONTROL : MAX then set to 10W
STBY : SEND with VR22,
2) Cannect AG to MIC ter- Approximately 36W,
nal : 1.6kHz, 7TmV.
11, Tune 1) FREQ : 14,175.0kHz Power Rear | ANT SIG- VR7 | 5BW
power MODE : TUNE meter panel NAL
satting CAR CONTROL : MAX
STBY : SEND
12. Protection | 1) FREQ : 14,175.0kHz S meter SIG- VRO | 10W + 2.5W
MODE : CW NAL
CAR CONTROL : MAX
METER SW : POWER
ANT : OPEN
STBY : SEND
13. SWR meter | 1) FREQ : 3,575.0kHz 16081 Rear | ANT SIG- |VR16 |[SWR 3
MODE : CW dummy panel NAL
CAR CONTROL : MAX load
STBY : SEND S meter
2) STBY : SEND Power Check SWR 1.2 or less
meter
(5082)
S meter
14. Ve meter 1) FREQ : 14,1750k Hz Power Rear | ANT SIG- VR19 |28.5V £ 0.5V
MODE : USB meter panel NAL {Power voltage)
MIC CONTROL : MIN S meter
METER SW : vC
STBY : SEND
16, SSB mode | 1) FREQ : 14.175,0kHz Power Rear | ANT SIG-  |TC4 Adjust as shown at
Frequency MODE : USB meter panel | (Direc- |NAL right. (Equal 300Hz,
response. AG output : 2 tone, 7TmV Oscillo- tional 2700Hz amplitude
300Hz, 2700Hz. scope coupler) within BW),
Adjust MIC control for 50W, AG Front |MIC
STBY : SEND panel
2) MODE : LSB TCB
STBY : SEND
3) MODE : USB, LSB Calibrate oscillo-
AG output : 1600Hz, BmV scope,
STBY : SEND
4) MODE : USB, LSB Check Within 6dB.
AG output : 2600Hz, 5mV (at 1600Hz). -
STBY : SEND
5} MODE : USB, LSB
AG output : 400Hz, 5mV
STBY : SEND
6) Check carrier suppression SIG- |[TC2 |[MIN —40dB or less.
after this adjustment. NAL |VR21
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Measurement Adjustment
Item Conglition Test Specification/Remarks
equipment| Unit | Terminal | Unit | Part Method
16. Carrier 1) FREQ : 14,175.0kHz Oscillo- Rear |ANT SIG- |TC2 MIN (Adjust alter-
suppression MODE : USB «- LSB scope panel | (through [NAL |VR21 | nately.)
[If step 15 is MIC CONTROL : MIN {Spec- Directio- Adjust for no differ-
performed, this STBY : SEND trum nal ence between USBE
adjustment analyzer) coupler) and LSB.
must also be
performed.) 2) MODE : CW Calibrate Oscillo-
CAR CONTROL : MAX scope (Spectrum
STBY : SEND analyzer.)
3) MODE : USB + LSB Check —40dB or less
STBY : SEND If less than —40dB,
repeat adjustment
1).
17. ALC meter |1) FREQ : 14,175.0kHz S meter SIG- VR11 | Set to starting point
MODE : USB Power Rear ANT NAL of ALC meter,
METER SW : ALC meter panel
MIC CONTROL : MIN AG Front |[MIC
AG output : 1500Hz, BmVy panel
STBY : SEND
2) MIC CONTROL : Adjust
for ALC meter start point,
STBY : SEND
3) AG output : 10mV VR12 | Adjust for maxi-
STBY : SEND mum ALC zone
reading.
18. Speech 1) FREQ : 14,175.0kHz S meter SIG- L136 | Adjust for maxi-
processor MODE : USB Power Rear | ANT NAL mum COMP meter
METER SW : COMP meter panel reading.
PROC SW: ON AG Front |MIC
AG output : 1B00Hz, 1TmV panel
PROCESSOR OUT CON-
TROL : MIN
MIC CONTROL : MIN
STBY : SEND
Adjust meter with
PROCESSOR IN Control,
2) PROCESSOR IN CONTROL:
Set to COMP meter
starting point.
STBY : SEND e
3) AG output : + 20dB (10mV) VR20 | Adjust for 20dB
STBY : SEND COMP meter,
4) METER SW : ALC L136 | Adjust for maxi-
STBY : SEND mum ALC zone
PROCESSOR IN CONTROL: reading.
ALC zone maximum,
19, Monitor 1) FREQ : 14,200.0kHz AF V.M |Rear EXT. Receive marker,
level MODE : USB Oscillo- panel |SP and adjust AF gain
CAL SW : ON scope for 0.63Vv/852
AF dum- output.
my load
2) METER SW : ALC Power Rear | ANT SIG- L113 | 1) L113 : Monitor
MONI SW : ON meter panel NAL |VR34 |output maximum.
AG output : 100Hz, 10mV AG Front |[MIC 2) VR32 : 0.63V/ + 3dB
MIC CONTROL : within panel 852.
ALC zone,
AGC : FAST
STBY : SEND
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Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit |Terminal| Unit | Part Method
3) MIC VR : MIN Check hum and 1.5mV/882 or less
Remove AG from MIC ter- § noise.
minal
= STBY : SEND
20. MIX 1) FREQ : 21,100.0k Hz Power Rear |ANT SIG- |VR6 | 21.666MHz : MIN
balance MODE : AM meter panel NAL (S meter and AF
MIC CONTROL : MIN Monitor output.)
STBY : SEND receiver
(Spect-
rum
- 48 analyzer)
2) MODE : CW VR3 | 21.900MHz : MIN
(S meter and AF
output.)
STBY : SEND VR2 | 23.860MHz : MIN
(S meter and AF
output,)
21, Side tone | 1) MODE : CW AF V.M |Rear |EXT. SIG- VR32 | 0.63v/852
AF GAIN : 12 O'clock Oscillo- panel |SP NAL 800Hz + 100Hz
PITCH CONTROL : scope
12 O’clock
MONI SW : ON f. counter
2) PITCH CONTROL : Check 800Hz + 300Hz or more.
MIN + MAX =
22. AT-930 1) FREQ : 29,700.0kHz 15062 RF |Rear |ANT AT TC1 Motor stops. I—Adjust for minimum SWR
Auto MODE : TUNE dummy panel SWR reads mini- reading when motor stops.
antenna CAR VR : MAX load mum.
tuner METER : SWR
(If installed) STBY : SEND
2) FREQ : 3,500.0kHz
_ First tune, then REC T S T L B sy
Disconnect the (@) connector. | Oscillo- | AT Jz2 AT VR2 | Adjust as shown at A=B
STBY : SEND scope right.
Turn VFO frequency (up)
untill SWR becomes **2"*.
A 8|
-
3) STBY : SEND VR1 Adjust VR until
Turn VFO frequency (down) ANT TUN indicator
untill SWR becomes ""1.16" just goes off.
After adjustment.
STBY : REC
Reconnect the @) connector,
4) FREQ : Check at the follow- Check SWR 1.2 or less.
| ing frequencies.
Order Frequency
1 1.900.0kHz
2 3,760.0
3 7,150.0
4 14175.0 =
5 21,225.0
& 6 28,800.0
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MICROPROCESSOR OPERATION CHECK

Item Condition Operation check Item Condition Operation check
1. Reset 1) Turn POWER SW off FREQ : 14,000.0kHz 3. Dial 1) FREQ. (Display) : VFO Scale
and (If installed remove 20kHz display : OkHz step 150kHz 1 division : 500Hz
backup batteries, then VFO-A is displayed. Confirm that the display | 1 turn : 10kHz
ground IC13 (uPD5101LC) does not change when When VFO is agdvanced
pin 22 on Digital unit to the VFO is turned two turns, the 20kHz
reset, If backup batteries counterclockwise, scale advances one step.
are not installed, and Turn VFO slowly
POWER SW has been off clockwise.
24 hours or more, reset is 2) Turn VFO knob at a Confirm that the step speed
complete. (In all other speed of 5—6 turns/sec. of both the display and
cases, functions set before {or faster.) analog scale (Rate of
POWER SW was turned change) increases.
off are backed up. 3) Repeat test for counter- | Confirm alternate tuning
FUNCTION SW : A clockwise rotation, direction operation,
POWED oW 0 4. RIT 1) RIT SW : ON RIT[ON] is displayed and
2) FUNCTION SW : B FREQ : 14,000.0kHz Pt
Same as 1), VFO-B is displayed. (Tone is continuous while
3) VFO/MEMO SW : FREQ ; 14,000,0kHz SW is depressed.)
MEMO MEMO is displayed. 2) FREQ: [ | |, 10.0kHz | Display indicates:
M.CH SW : 1-8 RIT SW : ON 1) Upper limit
Same as 1), RIT CONTROL : VFO : [ ] ][ 120.0kHz
4) FUNCTION SW : A Clockwise RIT : 9.9kHz
VFO/MEMO SW : VFO Counterclockwise 2) Lower limit
2. BAND 1) BAND SW : 1MHz 1]5/ 0000 is displayed and VFO : [ ][], ]oo0okHz
Depress STEP UP once. | tone sounds. (sounds conti- RIT : —9.9kHz
nuously if SW is continuous- 3) RIT SW : ON/OFF RIT : ON (Tone sounds.)

______ ly depressed) | RIT FREQ : 9.9kHz VFO : ][ ]20.0kHz

Then, depress repeatedly || | |, MHz display advances RIT : 9.9kHz
in 1MHz steps and stops at RIT : OFF {Tone sounds.)
29, Tone sounds at each VFO : L] [ ]10.0kHz
step. RIT : 8.9kHz
2) BAND SW : 1MHz 2[8],0000 is displayed and 4) RIT SW : ON VFO : [ ][ ]10.0kHz
Depress STEP DOWN tone sounds. RIT FREQ : + 9.9kHz RIT : 0.0kHz {Tone sounds.)
once RIT CLEAR SW : ON
Then, depress repeatedly. | || |,MHz display decreases 5) RIT SW : OFF RIT[ON] display goes off
in 1TMHz steps and stops at and tone sounds.
,150.0. tone sounds at 5. Memory | 1) FREQ : 1,900.0kHz When MIN SW is depressed,
each step. write M.CH SW : 1 tone sounds.

?JI-B_AND SW:1.6—35 N 'T_FHEQ. 20kHz MIN SW : ON {If continuously depressed
+7+10=14=18— SW | Display Analog 2) FREQ : 3,575.0kHz tone sounds continuously.)
212452829 - Display M.CH Sy < 2
212814 1.5 | 1,600.0 | 600 DAL S O

35 | 3,600.0 600 3) FREQ : 7,150.0kHz
Depress each of the ama- 7 7,100.0 100 mlleS\SMW 03N
teur band switches in the | 10 10,1000 100 4) FREQ : 10.125.0kHz
order as shown at the right. | 14 (14,100.0 100 M.CH SW : 4
Insure that display is as 18 18,100.0 100 MIN SW : ON
shown in the table. 21 21,1000 100 5) FREQ : 14,175.0kHz
245 (24,6000 | 600 M.CH SW : 5
28 |28,6000 | 600 MIN SW : ON
29 29 6000 600 6) FREQ : 21,225.0kHz
M.CHSW : 6
26 _J4830080 | 196 7) FREQ : 24,960.0kHz
14 14,100.0 100 M.CHSW :7
MIN SW : ON
8) FREQ : 28,800.0kHz
M.CHSW : 8
MIN SW : ON
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ADJUSTMENT

1S-930S

Item Condition Operation check Item Condition Operation check
6. Memory |1) M.CH SW : 1 FREQ : 1,900.0kHz 8. A=B 1) FUNCTION SW : A FREQ : 14,175.0kHz
Recall __MR SW : ON 20kHz analog display : 900 (FUNC- FREQ : 14,175.0kHz ANALOG : 160
(1) Tune VFO up and down. | Displayed frequency in- - TION) 2) FUNCTION SW : B FREQ : 21,226.0kHz
creases or decreases. i FREQ : 21,225.0kHz ANALOG : 220
Depress MIN SW again, Display returns to starting 3) FUNCTION SW : A FREQ : 14,175.0kHz
FREQ : 1,900.0kHz, and | A=BSW:ON__ | ANALOG : 160
analog display : 900. FUNCTION SW : B When A=B SW is depressed,
2) MODE : LSB FREQ : 1,900.0kHz |E2e tone sounds.
MIC CONTROL : MIN ANALOG : 900 4) FUNCTION SW : A FREQ : 14,175.0kHz
STBY : SEND FREQ : 14,175.0kHz | ANALOG : 160
(Return to REC after E) FUNCTION SW ; B FREQ : 21,225.0kHz
check.) FREQ : 21,225.0kHz ANALOG : 220
3) MR SW : ON FREQ. ANALOG | A=BSW:ON | When A=B SW is depressed,
M.CH 2 3,676.0kHz wmo el RS S&8 s~ T tone sounds.
'3 7,150.0kHz 140 FUNCTION SW : A
14 10,125.0k Hz 120 9. MIC 1) MODE : USB When depressed ten times,
5 14,175.0kHz 160 up/ Connect microphone display increases by 100Hz.
6 21.226.0kHz 220 DOWN :)MC-GOSS or MC-428S),
.7 24,950.0kHz 940 tira:;r:ss UP button saveral
‘8 28800.0kHz | 800 2) Continuously depress | When depressed, display in-
7. Momory | 1) VFO/MEMO : MEMO FREQ : 1,900.0kHz UP button. creases at 10Hz intervals,
Recall | MCHSW:1 I/ ANALOG :800 | and speed becomes
(2) Tune VFO up and down. Display does not change. gradually faster,
2) MODE : LSB FREQ : 1,900.0kHz 3) Depress DOWN button | When depressed ten times,
MIC CONTROL : MIN ANALOG : 900 several times. display decreases by 100Hz.
STBY : SEND 4) Continuously depress When depressed, display in-
(Return to REC after DOWN button, creases at 10Hz intervals and
check.) speed becomes gradually
3) FREQ ANALOG faster.
M.CH SwW 2 3,675.0kHz 740 10. 1) D.LOCK SW : ON FREQ,. set before D.LOCK
. 3 7.150.0kHz 140 D.LOCK | Turn VFO clockwise or was engaged is displayed and
.4 10,125.0kHz 120 ;;Junterclockwme does not change.
RIT SW : ON Both main, and RIT fre-
8 ki Al L Adjust RIT CONTROL up | quencies change.
6 21,226.0kHz 220 or dowh oy
27 24950.0kHz | 940 | RITCLEARSW:ON | Display returns to original |
8 28,800.0kHz 800 {Turn off RIT after check.) | FREQ., set before RIT
(Return VFO/MEMO SW test.
to VFO after check.) 3) Continuously depress FREQ. Display increases or
up or down microphone decreases regardless of
switch, D.LOCK.
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ADJUSTMENT

TOP VIEW
VR2  VR1
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Tc2 30V [g] g o @ g =
10.240MHz VR1 @, T Ts[@] ]
T“ 8.85MHz T3 Tﬂ :
37V 1Homv
PLL UNIT (X50-1880-00) L
S®vaz ]RIT ENCODER UNIT
0 O o) (0] | 0] | VRI O | {X54-1690-00)

L3

el




1S-9305
ADJUSTMENT

BOTTOM VIEW
Q88 Q89 SIGNAL UNIT(X57-1000~-11)
2L TTR ialeL )P
s e - ica Leo [DLs Q161 L7
RV ) 99.2KHz
L43 L40D MON |
= @ SO —o osawm SIDE TONE LiT2
@l [2] a1 [ a3 . & R144 (NB) 2 ax @
L44 [0] [0] =28, "J] L34 16V )
| L35
L.45. El . A3 [2)Les @ SAR EomV . RB36
L3z @l[e] ﬂﬂ raw L161[0) CAR] i VR3 L168
)
Lz7 %)@ I.as VR2S 0.2V 2] %)
By [@VR30
:::; l.z1 w“ 100KHz S START
L2z pPAl
Lis [@[@lre (%8 ow D] VR29
BER Bl ofc ami Rl g
alls vuirueLis @ [@vrit @ © ca § %)
Tk o||5 @Vr! @] Lo vm [©vr12
i & | | @ =Rracc ua‘o ) [DVR'4, L%.s L144 b?rma
] | 0 (&) )% 2 () VRIE = ﬁ
E I..52 Q?VRZ i E@ ) 3 Qrse
reo | 3 1EPE::: © (D L1az
Li39
T3 ® ¥ ."53 Ew Ic4 (cr;:u - I )
Z 11 |ret ] i
el I P ‘-‘5 Ls . ® R L
] 24 = .Junmu:l
: I B, nsg s
T8 > L54 Le7 7, Uy MAFC
= Li12 e TC'@ DL 131
x L8 L99 L1|1 g,‘n;ma; %) 2 |_|3°
mzs  [ojurr @ BRI K il vRS O L34 @vRzo
0 a7 1T® VRE =] cOMP +204dB
@m U | gL, 1 93
% e NADL = — — S s - -
T ] ol L128 ﬂuaa I.I35 Ruizs |
NN RN ReN COMP comMP
< =N 8T 553 (ALC M MAX)  MAX
l VR1 VR2
I (o] I I (o] |

MAIN ENCODER UNIT(X54~-1680-00)

g

o L

Y T L

L16—17 : 100—500kHz VR2 : 23.85MHz (TX)

L18,19 : 0.6—1.6MHz VR3 : 21.900MHz (TX)
L21-24 : 1.6—3.0MHz VR6 : 21.566MHz (TX)
L2527 : 3—4MHz VRS : POWER (TX)

L2932 : 4—7MHz VRO : PROTECTION (TX)
L33-35 : 7—8.5MHz VR10 : 0.49V (TX)

L38,39 : 8.6— 14MHz VR11 : ALCo

L40—42 : 14—20MHz VR12 : ALC ZONE
L11,12,43—46 : 20—30MHz VR13 1 3.2V

L52 : 29.9999MHz, 13,0V VR14 : POWER METER

L53 : 9.5000MHz VR15 : SWR STD 0.5V

L54 : 45.03MHz+ 1kHz VR16 : SWR

L66—68 : 46 —75MHz BPF VR17 ©10A

L113 : MON| MAX VR18 S 1Ce (TX)

L122 : 44.93MHz MCF VR19 : 28.5V

TC2 : TX CAR SUPPRESSION VR21 : TX CAR SUPPRESSION
TC4 : USB FREQUENCY RESPONSE (TX) VR26 : 8827.79kHz FSK

TCH : LSB FREQUENCY RESPONSE (TX)

TC6 : CW 8.830MHz A
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SP-930

15-930S

SP-930 SPECIFICATIONS Parts No. |5, Description Ref. No.
Speaker used: 10 em dia. E};'g?gi"gg :*F?aqph°”f jack
X . - pin jac
Retd '"p“_t' 1.5 Watts £14-0101-05 1Ppinplug  Accessory
Impedance: 80 £21-0460-05 N [4P push terminal
Frequency response: 160 Hz to 8kHz. E30-1711-05 N |SP cord Accessory
Filter cut-off frequency, E40-0373-05 Mini connect wafer 3P
LOW: 430Hz, —3dB. :
HIGH 1: 2.3 kHz, —3dB. i PRSI N
HIGH 2: 1.0kH 3d G53-0514-04 Packing x 2
: OkHz, —3dB. G53-0517-04 | N |Packing x 8
HIGH 1 + HIGH 2: 730Hz, —3dB. G53-0518-04 N |Packing
Filter attenuation: —6dB/oct. G53-0520-04 N |Packing
Dimensions: W 180 mm (7-1/16"")
H 140 mm (5-1/2") HO01-4426-04 N Packilng carton [.inslidel K.wW
D 288 mm (11-1/3") HO1-4427-04 N | Packing carton (inside) T
; - H12-0600-03 N |Cushion x 2
Net weight: 1.9 kg. (4.2 Ibs.) H20-0276-03 Protective cover
Accessories furnished: Speaker cord, 1 pe. H25-0049-03 Protective bag
(E14-0101-05)
1 pin plug, 2 pes. J02-0049-14 Foot (rear) x 2
(E20-1610-05) J02.0423.04 Foot (outside) x 2
J02-0424-04 Foot (inside) x 2
J61-0019-06 Vinyle tie x 3
K29-0767-04 Push knob A,B
K29-0758-04 Push knob x 3
PARTS LIST N : New parts | L79-0492-05 Filter ass'y
Parts No. e Description Ref. No.| | \i39.4010.46 Bouni b
A01-0789-12 Case (lower) N35-3006-41 Bind screw x 14
A01-0928-03 N | Case (upper) N87-3008-41 Self tapping screw x 4
| A20-2450-03 N | Panel NB7-4008-46 Self tapping screw x 4
N87-4010-41 Self tapping screw x 2
B04-0404-03 N | SP grill cloth NB89-3006-45 Bind tapping screw x 2
B40-2616-04 N | Set name plate NB89-3008-45 Bind tapping screw x 2
B43-0669-04 Name plate T
B43-0670-04 MName plate K, RS14AB3DBR2J MF 8.2 2w R3
B46-0404-00 N | Warranty card K
B50-3980-00 N | Instruction manual K, $40-2436-05 Push switch
B50-3981-00 N | Instruction manual T $42-3405-05 Push switch
CEO4BW1E470 E 47 25V T07-0222-05 N | Speaker
SCHEMATIC DIAGRAM
IN PUT
Y - A B -
INPUT —be =]
—+~' ! - ?} LINE OUT
O+
= _A FILTERS
IN PUT
“‘—Ot B HIGH |
HIGH | ‘ R100 EE_V
E:"""L" _89—-; PHONES HIGH 2
' 1—3
[EER
HIGH 2 & -
;? | LOW
:
LOW L = SPEAKER
v BN
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15-9308
SP-930

DISASSEMBLY

Packing 1P pin jack
(G53-0618-04) (E13-0101-05)

Panel

(A20-2450-03) Set name plate

(B40-2616-04)

SP grill cloth
(B0O4-0404-03)

Bind tapping screw x 2
(N89-3006-45)

=N r\ A 'ﬁ Rear panel
Nl

Name plate
(B43-0669-04) T
{B43-0670-04) K,W

by 4P push terminal
v (E21-0460-05)

Packing x 6
(G53-0609-04)

Bind screw x 3 /"&\

(N356-3006-41) ;

%‘\ Bind screw x 3

(N35-3006-41)

Y

Packing x 2

Foot (rear) x 2
(G53-0514-04)

| (J02-0049-14)

Packing é-\ Self tapping screw x 2

(G53-0520-04) ] 2 (N87-4010-41)
< Case (lower)
(AD1-0789-12)
Foot {outside) x 2 , &\
(J02-0423-04) | Foot (inside) x 2
8 (J02-0424-04)

Round screw x 2 é
(N30-4010-41)

‘i\\\\\

PACKING

Instruction manual

(B50-3980-00) KW

(B60-3981-00) T

Warranty card

(B46-0404-00) K Bishloa KD
{H12-0500-03)

Protective cover
(H20-0276-03)

Protective bag (H25-0049-03)
1P pin plug (E14-0101-05)

SP cord (E30-1711-05) Packing carton (inside)

(H01-4426-04) KW
(HO1-4427-04) T
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AT-930 SPECIFICATIONS

Frequency range:
Band Selection:

AT-930

3.5-29.7 MHz, all amateur bands
Automatic, by band information

from the transceiver,

Input impedance:
Output impedance:
Insertion loss:

50 ohms, unbalanced
20—-150 ohms, unbalanced
Less than 1 dB at 29.7 MHz

(at best match)

Max. input power:
Motor step SWR:

DISASSEMBLY

Variable cap. x 2
(C02-0022-05)

Round screw
(N30-3006-46)

Mounting hardware B

Coupling x 2
{D22-0408-05)

Gear ass'y
(D40-0623-15)

Gear ass'y
(D40D-0624-15)

Bind screw x 8 /};

Flat tapping screw x 4 —F

(NB8-3008-41)

150W
Less than 1.2

"

|

. Bind screw x 2
”. (N35-3006-41)

£ Self tapping screw x 6
(NB87-3006-41)

[‘I

" Bind screw x 4
~ (N35-3006-41)

(N88-3008-41)

1S-930S '

PARTS LIST N : New parts
Parts No.  |moks Description Ref. No.

B46-0407-00 N | Warranty card K

B50-3971-00 N | Instruction manual

HO1-4419-03 N | Packing carton (inside)

H12-0494-04 N | Cushion x 2

H25-0029-04 Protective bag Accessory

H25-0106-04 Protective cover

NB7-3006-46 Self tapping screw x 4

X57-1010-00 N | AT unit

Bind screw x 2
(N35-3006-41)

Self tapping screw x 4
(N87-3012-41)

Flat tapping screw x 6
(N8B-3008-41)

Mounting hardware A
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Instruction mamual

Warranty card (B46-0407-00) K

Protective cover
(H25-0106-04)

AT-930/S0-1

AT-930 PACKING SO-1 SPECIFICATIONS
(B50-3971-00) OdcHIating Wagasncy . -, .+ v Lo Liee , dyiis e 20MHz
-- Frequency stability (long period) . . . . . . +1x10°°/Year
Temperature stability .. ...+5x 10" (=10°C~ +50°C)
Adjustable frequency range .. ... ... More than + 60Hz
Guipat' Logaintas BEwas et More then OdBm at 5082
Walght NI R TR | TR L RS 25¢

Cushion x 2
(H12-0494-04)

SO-1 PARTS LIST

N : New parts
AT unit i gt
(X57-1010-00) Parts No, ks Description Ref. No.
B50-3992-00 N | Instruction manual
H25-0029-04 Protective bag
Protective bag (H25-0029-04) Packing carton (inside)
Self tapping screw x 4 (N87-3006-46) (HO1-4419-03)
$0-1 ADJUSTMENT.
Required f-counter frequency stability (ageing rate) : Better than 2 x 10°® /day
The f-counter must be preheated enough before use.
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit | Part Method

Reference 1) FREQ : 10,000.0kHz f. counter |Rear ANT S0-1 Poten- | Receive reference Oscilloscope wave
frequency MODE : USB panel (PLL) |tiome- |signal and marker
oscillotor CAL : ON Qsillo- EXT.SP ter signal, then adjust NG

Connect reference signal scope so that the AF audio

output of the f-counter to SP signal becomes the

ANT terminal. sarme tone,

oK ——

fanwcasy &0 -€3) -035F

A product of

TRIO-KENWOOD CORPORATION
17-5. 2-chome, shibuya, shibuya-ku Tokyo 150, Japan

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street. Compton California 90220 U.S A

TRIO-KENWOOD COVMMUNICATIONS, GmbH
D-6374 Steinbach TS, Industriestrasse BA West Germany

TRIO-KENWOOD ELECTRONICS, N.V.

Leuvensesteenweg 504, B-1930 Zaventem, Belgium

TRIO-KENWOOD (AUSTRALIA) PTY. LTD.
4E Woodcock Place. Lane Cove N SW. 2066. Australia

©1982-7 PRINTED IN JAPAN B51-0960-00 (K} (W) (T} (X) 1500 (OR)



Kenwood TS-930S Service Manual

Notes



