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CIRCUIT DESCRIPTION

Frequency Configuration

The TS-950 utilizes quadruple conversion for SSB,
CW, AM, and FSK modes and triple conversion for FM
mode. The transmitter utilizes double conversion in
CW and FM modes and triple conversion in SSB, AM,

Receiver and transmitter audio is routed through
the Digital Signal Processing Unit when it is installed.
This unit supplies either a simple 455 kHz carrier (FM
Mode) or a modulated 455 kHz IF frequency in all other
modes. Figure 1 shows the transmit and receive

and FSK modes. frequency configuration .
ANT
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Fig. 1 Transmit and receive frequency configuration

+ Main frequency configuration

The equation shown below holds true when the
receiver is zero beat.

fiN = fML1 = fML2 — fML3 + fML4 + TMC . . . .. (1)

Since all these frequencies are generated by the
PLL circuit (as shown in Figure 2}, the receiver fre-
guency is determined only by the reference fSTD and
the PLL divide ratio. Therefore, the stability/accuracy
‘of the reference frequency determines the overall fre-
quency stability/accuracy of this transceiver. The sta-
bility/accuracy of the reference crystal oscillator used

in the TS-950S is 10 PPM (-10 to +50°C). The fre- -

quency stability is 0.5 PPM (-10 to +50°C) for the TS-
950SD or when the optional temperature compen-
sated crystal oscillator (TCXO), SO-1 or SO-2, is used

with the TS-950S. When an external reference is
used, the stability/accuracy of the transceiver will be

determined by that external standard.
The TS-950 local oscillator and the CAR PLL circuits
are independent of each other. However, they can be
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suB MIX 1 40.055MHz MiX2 10.695MHz S.DET

10.695MHz

USB.CW. AMT:=1.5KH2 fmLs @ MAIN band local freq 1
LSB 41 SKHz fmLz : MAIN band local freq 2
FSK 142 ,2XH2

fmL3 : MAIN band local freq 3
fmLe : MAIN band local freq 4
- fmc : MAIN band CAR freq

operated in a manner that is similar to a “cancel loop”
configuration by changing the CAR and local oscillator
PLL data simultaneously with the microprocessor. This
function allows changes in the fMC and fmL1 lines
when the mode changes, and also allows the band
width of the VBT and slope tune to be varied (fML4 and
f™ML3, fML3 and fmL).

When used as a transmitter, the frequency is deter-
mined by the reference frequency (fSTD) and divide
ratio. The display frequencies in the various modes are
listed in Table 1. (In the FSK mode, the TS-850, unlike
the TS-940, displays the mark transmitter frequency.)

The pitch of the incoming receive signal in the CW
mode can be adjusted to suit the operators preference
without changing the center frequency of the trans-
ceiver variable CW pitch system. Changes in the
receiving pitch are directly related to the transmitter
CW sidetone. This results in a easy zero beat proce-
dure for the CW operator.
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CIRCUIT DESCRIPTION

Mode Display frequency
USB, LSB | Carrier point frequency
CW Transmit carrier frequency
FSK Mark transmitter frequency
AM, FM IF filter center frequency

Table 1 Display frequency in each mode

FSK transmission is normally performed in the LSB
mode. The audio signal (mark = 2.128 kHz, space =
2.294 kHz) is obtained by dividing the reference fre-
quency fSTD. The IF signal is shifted for both transmis-
sion and reception so that the mark/space signal passes
through the center of the IF filter. The fML1 signal is
shifted in transmit in order to display the mark fre-
quency on the dispiay.

FM transmission is performed directly on the fML2
signal by using the microphone audio to modulate the
VCOO signal.

For reception in AM and FM modes, the fMC line is
shifted by the VCO9 signal so that no carrier enters the
IF. '

When the DSP is connected, the fMC and fML4 lines
are used as output signals from the DSP unit in the
transmit mode. Mode changes are performed by the
fML3 line. The FSK mode differs from the AFSK mode
since the signal supplied to the IF unit is obtained from
the DSP directly, therefore changes in the signal that
would normally be expected due to a change in the

quency applied to the DSP is supplied from the refer-
ence oscillator (fsTD) for the main unit, no changes to
the operating frequency will occur when the DSP is
connected.

» Sub-Receiver frequency configuration

The equation shown below holds true when the

receiver is zero beat.
fiN=fsLi—fsta+fSC......... ... .... {2)

The crystal oscillator signal (fsL2) is applied to the
PLL circuit in order to generate the fsL1 signal. The
sub-receiver frequency, like the main receiver frequency
stability/accuracy, is determined only by the reference
fsTD and the PLL divide ratio. Likewise, when the unit
is used for transmission in (the sub receiver is turned
off in the AM and FM modes), the frequency stability/
accuracy is determined by the reference fSTD and the
PLL divide ratio. The display frequencies in the various
modes are the same as those described for the main
frequency.

Since the sub-receiver works as a transmit frequency
monitor, the IF frequency is shifted to that of the main
display frequency in the transmit mode. In the AM and
FM modes, the IF frequency equals the main IF fre-
quency.
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PLL Circuit

The TS-950 PLL circuit consists of a several loops
(MLO1, SLO1) that cover a frequency range of 10 kHz
to 30 MHz, in 10-Hz steps; a 20 MHz reference oscilia-
tor ; and a PLL loop that is used to generate other local
oscillator frequencies (MLO2 to MLO4) and CAR
(MCAR, SCAR) signals. Figure 2 shows the PLL sys-
tem frequency configuration. Division ratio data for
each PLL loop is provided by a microprocessor. Each
loop is a single crystal frequency control system: where
the phase is compared with a unique reference fre-
quency (fsTD).

Figure 3 is a PLL block diagram.

« Reference oscillator circuit

The reference frequency (fSTD) used for frequency
control is generated by the 20-MHz crystal oscillator
X1 and Q13 (25C2714). Two outputs are provided,
one is used as the reference for the PLL unit, and the
other is divided in haif by IC14 (M74LSS0P) to produce
a 10-MHz signal. This 10 MHz signal is used as the
PLL reference signal (fREF) for the CAR unit, and is
applied to the AF and DSP units as the PLL reference
signal (fREF). The 10-MHz signal is also divided by five
in IC14, and then divided in half by IC15 (TC4013BP) to
generate a 1-MHz signal.

The reference signal oscillator circuit can be used as
VCXO (Voltage Controlled Crystal Osciliator) by apply-
ing an external-reference signal. The 1-MHz. signal is
divided by 100 in 1C13 (MC14568BCP) to generate a
10 kHz comparison frequency. The 10-kHz (1 Vp-p)
input from the EXT STD passes through amplifier Q12
(25C2712) and is applied to IC13 where it is then used
as the PLL reference signal. Itis then compared in the
phase comparator in order to lock the reference fre-
quency (fsTD) of OSC1. The internal and external refer-
ence frequencies can be controlled by S1. OSC1 can
be replaced with the optional SO-1 or SO-2 TCXO.
These are controlled by switch S2.

The 20-MHz signal applied to the PLL unit is divided
in half by IC9 (SN74LS73AN) to produce a 10-MHz
signal. This signal is used as the PLL reference signal
{freF) for the PLL unit and is doubled by Q4 (2SC2714)
to produce the 40-MHz reference signal (fREF).

+ Main LO1 (PLL unit/AF unit)

PLL3, which is downstream from LO1, generates
the 58 to 566MHz VCO3 signal. The 10-MHz reference
signal (fREF) is applied to pin 6 of IC2 (CX7925B), and is
divided by 5000 internally to produce a 2-kHz compari-
son frequency. The output from VCO3 is applied to pin
11 of IC2, and is divided by a value determined by N3,
and is then compared with the 2-kHz signal in the
phase comparator. The frequency of VCO3 is locked
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in 2-kHz steps. Division ratio data (N3) is provided by
the digital unit as data (29000 to 28001) which corre-
sponds to 0.00 to 9.9 kHz. When the RIT and XIT are
used, the division ratio changes so that the frequency
of oscillator VCO3 is shifted according to the setting of
the RIT and XIT controls.

The output from PLL3 is divided by 20 in IC3
(M54459L), and is applied to pin 2 of IC4 (SN16913P)
of MIX4. MIX4 combines the signal with the 10-MHz
signal. The resulting signal passes through the band-
pass filter to obtain a signal of 12.9 to 12.8 MHz. It is
then applied to pin 2 of IC5 (SN16913P) of MIX3.

PLL2 which is in the center of LO1: generates the
49.5 to 44.5 MHz VCO2 signal. The 10-MHz reference
oscillator frequency (fREF) is applied to pin 5 of IC6
(CX7925B), and is divided by 100 internally to produce
a 100-kHz comparison frequency. The output VCO2 is
applied to pin 5 of IC5 of MIX3, where it is mixed with
the signal generated by PLL3. The resulting signal
passes through the bandpass filter to obtain a signal of
36.6 to 31.7 MHz. This signal is then applied to ampli-
fier Q3 (25C2714), and then to pin 11 of IC6. This
signal is divided by a value determined by N2, and
compared with the 100-kHz signal by the phase com-
parator. The output frequency of MIX3 is locked in
100-kHz steps. Divide ratio N2 is provided by the
digital unit as data (366 to 317) which corresponds to
0.00 to 0.49 MHz and 0.50 to 0.99 MHz.

The output from PLL2 is divided by 10 in IC7
(MB467), and is applied to pin 2 of IC8 (SN16913P) of
MIX2. MIX2 combines the signal with the 40-MHz
signal. The resulting signal passes through the band-
pass filter to generate a signal in the range of 35.05 to
35.55 MHz. This signal is applied to buffer amplifier
Q5 (25C2714), and is then routed to the AF unit.

PLL1, which is upstream of LO1: generates the
73.06 to 103.05 MHz VCO1 signal. It consists of four
VCOs, Q1 thru Q4 (2SK210x4). The 10-MHz reference
frequency (fREF) is applied to pin 5 of IC11 (CXD1225M),
and is divided by 20 internally to produce a 500-kHz
comparison frequency. The output from VCO1 is
amplified by Q33 (25C2714), and passes through the
bandpass filter. One of the output signals is passed
through buffer amplifier Q37 (2SC2996) and directed
to the RF unit. The other output is applied to pin 5 of
IC12 (SN76514N) of MIX1. The signal is then mixed
with the signal generated by PLL2 and PLL3. The
resulting signal passes through the bandpass filter to
produce a signal in the range of 38 to 68 MHz. It then
passes through buffer amplifiers Q34 and Q35
(25C2714x2) and is applied to pin 11 of IC11. This
signal is divided by a value that is determined by N1
internally, and compared with the 500-kHz signal by
the phase comparator. The output frequency from
MIX1 is locked in 500-kHz steps. Divide ratio N1 is
provided by the digital unit as data (76 to 136) which
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corresponds to 10 kHz to 30 MHz. One of the four
VCO1 signals is selected according to the VCO change
data supplied by the digital unit.

The final output frequency of the main LO1 signal is
73.06 to 103.05 MHz in 10-Hz steps, and depends on
the divide ratio data supplied by N1 to N3. This signal
is supplied to the RF unit.

« Main LO2 (AF unit)

In PLLO, Q1 (2SK508NV) of VCOO is used to gener-
ate a signal of 64.22 MHz. The 10-MHz reference fre-
quency (fREF) is applied to pin 5 of IC13 (CXD1225M),
and is divided by 500 (2000 in FM mode) internally to
produce a 20-kHz (5-kHz in FM mode) comparison
frequency. The output from VCOO is applied to pin 11
of IC13, and is divided by 3211 (12844 in FM mode)
internally. It is then compared with the 20-kHz (5-kHz
in FM mode) reference signal by the phase comparator
to lock the VCOO frequency. Divide ratio data is sup-
plied by the digital unit.

The output from PLLO passes through buffer ampli-
fier Q39 (2SC2714) and a low-pass filter and is applied
to the IF unit as the main LO2 signal.

» Main LO3 (CAR unit)

In PLL8, VCOSB is used to generate a signal of ap-
proximately 71.5 MHz. The 10-MHz reference fre-
quency (fREF) is applied to pin 5 of IC3 (CX7925B), and
is divided by 5000 internally to produce a 2-kHz com-
parison frequency. The output from VCOB6 is applied to
pin 11 of IC3, and is divided by a value determined by
N6 internally, and compared to the 2-kHz reference
signal by the phase comparator in order to lock the
VCO®6 frequency. Divide ratio data N6 is provided by
the digital unit. The bandwidth is changed and the
carrier point is fine tuned by simultaneously changing
the division ratios (AN6 = A2N3) of PLL6 and PLL3 via
microprocessor control.

The output from PLLS8 is divided by 100 internally in
IC4 (M54459L) and applied to pin 2 of IC5 (SN16913P)
of MIX7. In MIX7, it is combined with the 10-MHz ref-
erence signal. The resulting signal passes through the
ceramic filter CF1 to obtain a signal of 9.285 MHz. The
signal is further amplified by Q3 (25C2714), and then
applied to the IF unit as the main LO3 signal.

» Main LO4 (CAR unit)

In PLL5, VCO5 generates a signal of approximately
35.5 MHz. The 10-MHz reference frequency (fREF) is
applied to pin 5 of IC1 (CX7925B), and is divided by
5000 internally to produce a 2-kHz comparison fre-
qguency. The output from VCO5 is applied to pin 11 of
IC1, divided by a valued determined by N5 internally,
and compared with the 2-kHz reference signal by the
phase comparator to lock the VCOG6 frequency. Divide-
sion ratio data N5 is provided by the digital unit. The
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bandwidth is changed and the carrier point is fine
tuned by simultaneously changing the division ratios
(AN5 = —ANG) of PLL5 and PLL6 and (AN5 = A2N3) of
"~ PLL5 and PLL3 via microprocessor control. The divi-
sion ratios are shifted in CW mode as well.

The output from PLL5 is divided by 100 in IC2
(M54459L) to generate a 355-kHz signal. This signal
passes through buffer amplifier Q1 (25C2712), and is
applied to the signaling unit as the main LO4 signal.

¢ Sub LO1 (PLL unit) .

In PLL8, downstream from LO1, VCO8 generates a
signal from 109 to 107 MHz. The 10-MHz reference
frequency (fREF) is applied to pin 5 of IC10 (CX7925B),
and is divided by 5000 internally to produce a 2-kHz
comparison frequency. The output from VCOS is ap-
plied to pin 11 of IC10, divided by a value determined
by N8 internally, and compared with the 2-kHz signal
by the phase comparator locking the VCOS8 frequency
in 2-kHz steps. Dividesion ratio data N3 is transmitted
from the digital unit as data (54500 to 53501) which
corresponds to 0.00 to 9.99 kHz. Since the sub re-
ceiver section functions as a monitor circuit in the
transmit mode, the division ratio is changed so that the
VCOB8 oscillator frequency is shifted when XiT is used.

The output from PLL8 is divided by 20 in IC11
(M54459L), and is applied to pin 2 of IC12 (SN16913P)
of MIX12. MIX12 combines the signal with the 20-
MHz reference oscillator signal. The resulting signal
- -passes through a-bandpass filter-te-obtain a-signal-of
25.45 to 25.35 MHz. This signal is divided by 10 in
IC13 (MB467) and is applied to pin 2 of IC14 {SN16913P)
of MIX11. MIX11 mixes the signal with the 10-MHz
reference signal. The resulting signal passes through
a bandpass filter to obtain a signal of 12.545 to 12.5635
MHz. This signal is applied to pin 2 of IC15 (SN16913P)
of MIX10. MIX10 mixes the signal with the 50.75-MHz
signal from the sub LO2. The resulting signal passes
through a bandpass filter to obtain a signal of 38.205 to
38.215 MHz. This signal is applied to pin 2 of IC16
(SN16913P) of MIX9.

fn PLL7, which is upstream from LO1, VCO7 gener-
ates a signal of from 40.065 to 70.065 MHz. It con-
sists of four VCOs, Q1 thru Q4 (2SK210x4). The 10-
MHz reference frequency (fREF) is applied to pin 5 of
IC17 (CX7925B), and is divided by 1000 internally to
produce a 10-kHz comparison frequency. The output
fromVCO7 is amplified by Q13 {(2SC2714), and passes
through a bandpass filter. One of the outputs from this
filter is applied to buffer amplifier Q14 (25C2996) and
is directed to the RF unit. The other output is applied
to pin 5 of IC16 of MIX9. Here the signal is mixed with
the signal generated by PLL8 and LO2 OSC2. The
resulting signal passes through a low-pass filter to
produce a signal of 1.86 to 31.85 MHz. It then passes
through buffer amplifiers Q11 and Q12 (25C2712x2)
6 and is applied to pin 13 of IC17. This signal is divided
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by a value determined by N7 internally, and is com-
pared with the 10-kHz reference signal by the phase
comparator to lock the MIX3 output frequency in 10-
kHz steps. Divide ratio data N7 is provided by the
digital unit as data {186 to 3185) corresponding to 10
kHz to 30 MHz. The VCO change data of the four
VCO7 VCO's is the same as that of VCO1. The A.LPF
uses operational amplifier IC18 {NJM4558SD) and
switches the loop constants A to D of VCO7.

The final output frequency of the sub LO1 signal is
40.065 to 70.005 MHz in 10-Hz steps, and depends on
the divide ratios N7 and N8, and is applied to the RF
unit.

* Sub LO2 (PLL unit)

The LO2 local oscillator signals are generated by the
50.75-MHz crystal oscillator (X1) and Q15 {25C2714).
One local oscillator signal is sent to the sub LO1 PLL
loop and is applied to pin 5 of IC15 of MIX10. The
other local oscillator signal passes through buffer am-
plifier Q17 (25C2714) and a low-pass filter, and is di-
rected.to the IF unit as the sub LO2 signal. Local
oscillator signals generated by the crystal oscillator
circuit are applied to the PLL loop to cancel drift.

+ Main and sub CAR (CAR unit)

In PLL4, VCO4 generates a signal of approximately
69.5 MHz. The 10-MHz reference frequency (fREF) is
applied to pin 5 of IC6 (CX79258B), and is divided by

--5000- internally-to produce ‘a_2-kHz_comparison _fre-

guency. The output from VCO4 is applied to pin 11 of
[C8, a divided by a valued determined by N4 internally,
and compared with the 2 kHz signal with by phase
comparator locking VCO4. Divide ratio data N4 is
provided by the digital unit. The mode of operation is
changed and the carrier point is fine tuned by simulta-
neously changing division ratios (AN4 = A2N3) of PLL4
and PLL3 and division ratios (AN4 = A2N8) of PLL4 and
PLL8 with the microprocessor. The division ratios are
also shifted when the pitch control is changed in CW
mode.

One of the outputs from PLL4 is divided by 100 by
IC7 (M54459L) and applied to pin 2 of IC8 (SN16913P)
of MIX13. In MIX13, it is combined with the 10-MHz
reference signal. The resulting signal passes through
ceramic filter CF2 to generate a signal of 10.695 MHz
and then passes through amplifier Q5 (2SC2714), and
is applied to the signal unit as the sub CAR. The other
output is applied to pin 5 of IC10 (SN16913P) of MIX5
and used as part of the main CAR.

in PLLS, VCO9 generates a signal of approximately
59.5 MHz. The 10-MHz reference frequency (fREF) is
applied to pin 5 of IC9 (CX7925B), and is divided by
5000 internally to produce a 2-kHz comparison fre-
quency. The output from VCO9 is applied to pin 11 of
IC9, divided by a value determined by N9 internally,
and compared with the 2-kHz signal in the phase com-
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CIRCUIT DESCRIPTION

parator locking the VCO9. Divide ratio data N9 is
provided by the digital unit. Division ratios are changed
in CW, AM, and FM modes so that the VCO9 fre-
quency is shifted as required.

The output from PLL9 is applied to pin 10 of MIX5.
Here it is mixed with the output from PLL4, and passes
through a low-pass filter to produce a 10-MHz (9.92-
MHz in CW mode) signal. One output from PLL9 is
divided by 100 by IC12 (M54459L) to generate a 100-
kHz (99.2-kHz in CW mode) signal. The signal passes
through buffer amplifier Q11 (25C2712) and is applied
to the signal unit as the main CAR.

The other output is applied to pin 2 of IC11
(SN16913P) of MIX8. MIX8 combines it with the 10-
MHz reference signal. The signal passes thru a low-
pass filter and is then converted to the 80+50 kHz AFT
signal used by AF VBT in the CW mode. It then passes
through buffer amplifier Q10 (2SC2712) and is applied
to the AF unit.

» Marker signal and AFSK signal

The 1-MHz signal generated by the reference oscil-
lator circuit of the CAR unit is applied to the MKR
module and divided in half internally; the 500-kHz har-
monic signal is then applied to the RF unit whenever
the calibration (CAL) switch is turned on.

The 1-MHz signal is applied to programmable di-
vider IC16 (MC14569BCP). The divides ratio of IC16is
interlocked with the mark/space condition of the RTTY
key jack, and switched between 235/218. The actual
shift width is controlled by the decoder output from
IC17 (TC4556BP) and the SFT module according to the
SEL data provided by the digital unit.

The output from IC16 is applied to IC15 (TC4013BP)
and divided in half to make a duty ratio of 50%. This
output is connected to the microphone amplifier circuit
of the signal unit through the A.LPF of Q19 (2SA1162)
to become the AFSK modulation signal. [C16 opera-
tion is halted in modes other than FSK mode, resulting
in no AFSK signal.

Item Rating
Nominal center frequency 9.285MHz
3dB attenuation bandwidth +50kHz or more at 9.285MHz
Guaranteed attenyation 45d8 or more at 8.83MHz (—455kHz)

45dB or more at 9.74MHz {+455kHz}
40dB or more at 10.715MHz {(+1430kHz)

Insertion loss 6dB or less £1
Formula = 20-log (ﬁ
Ripple . 1.0dB or less (within 3dB band)

Input and output impedance | 330Q
Voltage capacity 50V DC (1 minute)

Table 2 Ceramic filter (L72-0350-05) (CAR unit CF1)
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Item Rating
Center frequency (fo) Within 10.700MHz + 50kHz
{The center frequency must be the center of the 3dB band)
3dB attenuation bandwidth With in 150 £ 40kHz
20dB attenuation bandwidth | 380kHz or less

Insertion loss With in 8.0dB
Formula = 20-log (Z—EZLE)
Ripple {(within 3dB band) 1.0dB or less

Spurious attenuation (9 to 12MHz) | 38dB or more
Voltage capacity {between pins) 50V DC (1 minute)
Input and output impedance | 330Q

Table 3 Ceramic filter (L72-0369-05) (CAR unit CF2)

Receiver Circuit Configuration
(Refer to block diagram on page 265, 266 and 267.)

The incoming receive signal from the antenna is
passed through the transmit/receive selector circuit on
the filter unit (X51-3060-XX). The signal is routed to
the RX ANT OUT (RCA jack) on the rear panel, and is
applied to the RF unit (X44-3100-00) ANT terminal
through the rear cable. This signal is applied to the
receiver bandpass filter through the RF attenuator (0 to
30 dB selectable) via relays K1 and K2 and the low-
pass filter (30 MHz). The bandpass filter divides the
receiver frequency range (up to 30 MHz) into 15 bands.
The appropriate section is automatically selected by
RX bandpass filter control data (RBO, 1, 2, 3) that is
supplied from the digital unit {X46-3050-XX).

RX frequency (MHz) RX BPF Data
RB3 RB2 RB1 RBO
00~ 05 1 0 0 1
05~ 1.6 0 1 0 0
16~ 30 0 0 1 1
30~ 40 0 1 1 0
40~ 70 0 1 1 1
70~ 75 1 0 0 0
7.5~ 100 0 1 0 1
10.0 ~ 10.5 1 1 1 0
10.5 ~ 14.0 1 0 1 0
14.0 ~ 145 0 0 0 0
145 ~ 18.0 1 0 1 1
18.0 ~ 21.0 o1 1 0 0
21.0~ 215 0 0 0 1
215~ 245 1 1 0 1
245~ 30.0 0 0 1 0

Table 4 RX BPF selection data

The signal from the bandpass filter passes through
the RF AGC circuit composed of PIN diodes D37 and
D38 (MI204). It is then amplified by the RF amplifiers
Q5 (2SK125-5) and Q6 (25K520). (When AlP is on, the
signal is directed to RF buffer amplifier Q4 (2SK125)
with unity gain, not to RF amplifiers Q5 and Q6.) The

amplified signal is separated by L70 for use in the main 11

and sub channels.
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CIRCUIT DESCRIPTION

The main received signal passes through buffer
amplifier Q12 (25K520) and a low-pass filter and is
then mixed with the VCO signal in the first mixer Q13
to Q16 (2SK520). The output is converted into the first
IF signal of 73.05 MHz. This signal is applied to the IF
unit (X48-3060-00) from the MIF terminal (CN6) and is
separated into two seperate channels. One of the
channels passes through the buffer amplifier Q23
(2SC2714) and is combined with the HET signal (64.22
MHz) in mixer Q24 (3SK131) to generate an 8.83-MHz
wide-band signal. This signal is routed from the rear as
IF OUT1, and is used as a signal for the panoramic
display section of the SM-230 station monitor. The
other signal passes through buffer amplifier Q44
(25K520). Undesireable signal components are elimi-
nated from the signal when it passes through the
Monolithic Crystal Filter (MCF) XF2 with a bandwidth
of 15-kHz . The signal is then applied to the second
mixer Q15 and Q16 (2SK520), mixed with the HET
signal (64.22 MHz), and converted into the second IF
signal (8.83 MHz). This signal is also separated into
two channels; one is supplied to the noise blanker on
the AF unit (X49-3020-00), and the other is applied to
the second IF signal filter circuit via the noise blanker
gate composed of diodes D5 to D8 (RLS135).

This filter circuit utlizes wide-band LC filters L28 and
129, a 6-kHz MCF, and a 2.7-kHz MCF (XF3.) The filter
circuit permits the use of several optional filters (1.8-
kHz and 500-Hz or 250-Hz). (The TS-950SD has these

can be selected from the front panel via IC8 (TCS174F)
of the signal unit (X57-3380-00).

The received signal from the second IF filter, is
applied to the third mixer Q19 and Q20 (3SK131) where
it is mixed with the HET signal (9.285 MHz). The re-
sulting signal is then converted to the third IF signal
{455 kHz) and is routed to the signal unit via the TR455
terminal (CN17).

This 455-kHz signal is then separated into two chan-
nels, FM and non-FM. In FM, the signal is ampilified
by Q1 (35K131) and applied to the third IF filter circuit.
This filter circuit utilizes a 6-kHz ceramic filter (CF1)
and 2.7-kHz ceramic (crystal for the TS-950SD ) filter
(CF101) . Two optional filters are available for this
circuit; a 500-Hz and a 250-Hz. (The The TS-950SD
type has these filters included as standard equipment.)
These filters, like the filters for the second IF, may be
selected from the front panel under the control of IC8.
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Filter 2nd IF filter 3rd IF filter
Mode 8.83-MHz 455-kHz
Non-FM Al filters (including LC filter) Excluding 12 kHz
FM No display (LC filter) only 12 kHz or 6 kHz

Table 5 Selection of filters by mode (option)

Filter 8.83-MHz 455-kHz
Mode
SSB, CW, FSK 2.7-kHz 2.7-kHz
AM 6-kHz 6-kHz
FM — (LC filter) 12-kHz

Table 6 Initial setting

Display S type SD type
883 | - O (LC filter) O (¢«)
MHz | 6kHz O (MCF : L71-0266-05) O (&}
2. 7kHz O {MCF : £71-0222-05) O (&)
18 kHz A (Not sold now) A )
500 Hz* A (Crystal ; YK-88C-1) O (&)
270 H* A {Not sold now) X
455 | 12kHz (FMonly) | O (Ceramic : L72-0315-05) | O {«)
kHz | 6kHz O (Ceramic : 172-0319-05) | O («)
27 kHz QO (Ceramic : 172-0333-05) | O (Crystal : YG-455S-1)
500 Hz A (Crystal : YG-455C-1) O («)
250 Hz A (Crystal : TG-455CN-1} | O (&)
* . Only one of them is selectable. O : Standard
A : Option

X : Not available
Table 7 Filters by type

The 455-kHz signal from the third IF filter is ampli-
fied by Q2 (3SK131), and is mixed with the CAR signal
(355 kHz} in the fourth receive mixer Q3 (35K131). The
signal is converted into the fourth IF signal of 100 kHz,
and passes through the notch filter circuit, and is then
applied to Q4 (3SK131). The amplified output from Q4
becomes the AF signal after passing through the SSBY
CW detector, and is applied to the SCAF terminal
(CN7).

The output of Q2 is applied to Q22 (2S5C2712), to
become the squelch signal for non-FM receive modes
by comparator IC2 (NJM2303M). The output of Q4 is
also applied to Q10 (2SC2712) to produce the Auto-
matic Gain Control AGC signal.

In the FM mode, the 455-kHz signal passes through
IF buffer amplifier Q28 (2SC2712), and is applied to the
third IF circuit. Either wide-band filter CF2, for a 12-
kHz bandwidth, or narrow-band filter CF3, for a 6-kHz
bandwidth, may be selected. The output is amplified
by limiter amplifiers [C6 and IC7 {(WPC577H), and then
FM-detected by ceramic discriminator CF4.

The noise components, at approximately 40 kHz,
are eliminated from the FM detector output, and a
squelch circuit consisting of noise amplifier Q19 and
Q20 (25C2712) and comparator IC2 (b/2) produces an
FM squelch control signal.
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The FM AF signal passes through the de-emphasis
circuit, and is then amplified by the FM AGC amplifier
IC3 (WPC1158H2). If the deviation of the ANT input is 3
kHz or more, the circuit keeps the audio output con-
stant and prevents large changes in volume. The FM
AF signal and the AM AF signal detected by D21 and
D22 (RLS73) are routed from the FAAF terminal.

The AF signal from the SCAF or FAAF terminal is
applied to the AF unit (X49-3020-00). The AF signal
from the SCAF terminal is routed differently from the
signal from the FAAF terminal. The signal from the
SCAF terminal is processed by the DSP and CW VBT
circuit, and is then applied to the AF amplifier IC7 (a/2).
The signal from the FAAF terminal is applied directly to
the AF amplifier IC7 (a/2).

The sub receiver signal passes through buffer am-
plifier Q7 (2SK520) and the low-pass filter of the RF
unit. The signal is mixed with the sub VCO signal in
the first sub mixer Q8 to Q11 (25K520), and the output
is converted into the first sub IF signal of 40.055 MHz.
The unwanted signal components are eliminated from
the signal when it passes through the MCF XF1 with a
15-kHz bandwidth. When the monitor is on, the RF
transmit signal is applied to the first sub mixer.

The signal applied to the IF unit from the SUB IF
terminal (CN7) is amplified by Q1 (35K131), mixed with
the HET signal (50.7 MHz) in mixer Q2 and Q3 (2SK520),
and converted to the second IF signal (10.695 MHz).
This signal is separated into two channels; one is sup-
plied to the noise blanker circuit, the other is amplified
by the second [F amplifier Q5 (3SK131), which also
acts as a noise blanking gate, and passes through the
10.695-MHz crystal filter XF1. The signal is further
amplified by the- second IF amplifiers Q9 and Q10
{3SK131), product-detected by IC1 (AN612), and routed
from the SAF terminal (CN15) as an AF signal.

This sub AF signal is applied to the AF unit, where it
is separated into two channels; one for sub reception
and one for the monitor. For sub reception, the signal
is applied to IC7 (b/2). For the monitor, the signal is
routed to the monitor VR.

The main AF and sub AF signals are amplified sepa-
rately by IC7, passed through the muting circuit Q8
and Q9 (2SD1757K), and are applied to the main and
sub AF VR. In the CW mode, the sub AF can also be
routed through the AF VBT circuit.

The AF signal that has passed through the AF VR is
mixed with the signal that has passed through the
monitor VR in IC8 (a/2; NJM4558M). The resulting
signal is amplified and applied to the control unit (X53-
3230-00) via the AF terminal {CN11), and amplified by
the AF power amplifier IC7 (uPC2002V) in order to
drive the speaker.

Downloaded from www.Manualslib.com manuals search engine

« Filters ratings

TS-9505/SD

Item

Rating

Nominal center frequency -

8.830MHz

3dB attenuation

+50kHz or more at 8.830MHz

Guaranteed attenuation

35dB or more at 9.285MHz (+455kHz)
45dB or more at 9.74MHz {+310kHz)

Insertion loss 6dB or less
Formula = 20-log (%)
Ripple 1.0dB or Iess {within 3dB band)

Input and output impedance

330Q

Ceramic filter (L72-0351-05) (IF unit CF1)

attenuation bandwidth
(minimum loss standard)

Item Rating
Nominal frequency 10.695MHz
Center frequency deviation Within +200Hz at 6dB
Passband width and 2.2kHz or more at 6dB

+1.5kHz or less at 20dB
+2.4kHz or less at 60dB

Ripple

2dB or less

Insertion loss

5dB or less

Guaranteed attenuation

60dB or more within £40kHz

Input and output impedance

1.2kQ + 5% / 6pF + 5%

MCF (L71-0249-05) (IF unit XF1)

Item

Rating

Nominal center frequency

73.06MHz

Pass bandwidth

+7.5kHz or more at 3dB

Attenuation bandwidth

+30kHz or less at 40dB

Ripple

1.0dB or less

Insertion loss

3.0dB or less

Guaranteed attenuation

70dB or more at fo + (500 to 1000) kHz)
70dB or more at fo — {200 to 1000) kHz

Center frequency deviation

Within +1.5kHz at 3dB

Input and output impedance

2kQ + 10%

MCF (L71-0401-05) (IF unit XF2)

Item Rating
Nominal center frequency 8830kHz
Center frequency deviation Within £150Hz at 6dB

Passband width

+1.3kHz or more at 6dB

Attenuation bandwidth

+1.7kHz or less at 20dB
+2.5kHz or less at 60dB
+3.4kHz or less at 80dB

Ripple 2dB or less

Insertion loss 6dB or less

Guaranteed attenuation 80dB or more in the range
+3.4kHz to +1MHz

Input and output impedance | 600Q / 15pF

MCF (L71-0222-05) (IF unit XF3)

13
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CIRCUIT DESCRIPTION

Item Rating ftem Rating
Nominal center frequency 455 + 0.20kHz Nominal center frequency 8830.0kHz
‘6dB bandwidth - 2.9 to 3.2kHz Center frequency deviation Within £70Hz at 6dB
60dB bandwidth 4.7kHz or less Pass bandwidth +250Hz or more at 6dB
Guarateed attenuation 60dB or more at 0.1 to 1MHz Attenuation bandwidth +900Hz or less at 60dB
Spurious 40dB or more at 600 to 700kHz Guaranteed attenuation 80dB or more within #2kHz to +1MHz
Ripple (in 6dB band) 2dB or less Ripple 2dB or less
Insertion loss 6dB or less Insertion loss Within 5 + 2dB
Guaranteed attenuation 60dB or more within £40kHz Input and output impedance | 6009 / 15pF
Input and output impedance | k< Crystal filter YK-88C-1 (L79-0847-05) : Option

Ceramic filter (L72-0333-05) (Filter unit CF1)

Item Rating Item Rating
Nominal center frequency 455kHz : Nominal center frequency 455kHz
6dB bandwidth +6kHz or more (at 455kHz2) Center frequency deviation Within 50Hz at 6dB
50dB bandwidth +12.5kHz or less {at 455kHz) Pass bandwidth and +250Hz or more at 6dB
Ripple {within 455 £ 4kHz) 3dB or less Attenuation bandwidth +425Hz or less at 60dB
Insertion loss 6dB or less Guaranteed attenuation 80dB or more within 100Hz to 454.4kHz
Guaranteed attenuation 35dB or more 80dB or more within 455.6kHz to 2MHz
{within 455 £ 100kHz) Ripple 2dB or less
Input and output impedance | 2.0kQ Insertion loss . | 6dBorless

Input and output impedance | 2kQ + 5% / 15pF + 5%

Ceramic filter (L72-0315-05) (Signal unit CF2)
Crystal filter YG-455C-1 (L79-0888-05) : Option

Item Rating
Nominal center frequency (fo] | 8830kHz
Pass bandwidth fo + 3.0kHz or more at 6dB Item Rating
Attenuation bandwidth fo + 16.0kHz or less at 60dB Nominal center frequency 455kHz
fo + 13.0kHz or less at 50dB Center frequency deviation Within 50Hz at 6dB
Guaranteed attenuation 70dB or more within fo = TMHz Pass bandwidth and +125Hz or more at 6dB
——.——. ). Ripple . .__ . | Within 1.0dB Attenuation bandwidth +250Hz or less at 60dB
Insertion loss Within 1.5d8 | Guaranteed attentation ~ "~ | 80dB ormore within 100Hz to454.6kHz
input and output impedance | 1850Q / 2pF . 80dB or more within 455.4kHz to 2MHz
K ) Ripple 2dB or less
MCF (L71-0266-05) (Filter unit XF1) inserion loss 608 or loss
Item Rating Input and output impedance | 2kQ* 5% / 15pF £ 5%
Nominal center frequency (fo) | 40.0556MHz + 0.75kHz or less Crystal filter YG-455CN-1 (L71-0239-05) : Option
and deviation
Pass bandwidth fo + 7.5kHz or more at 3dB
Attenuation bandwidth 30dB or more at fo £ 25kHz Item Rating
60dB or more at fo £ 150kHz - Nominal center frequency 455kHz
(Spurious : 30dB or more) Pass bandwidth and +1.2kHz or more at 6dB
Guaranteed attenuation 60dB or more at fo £ 1560kHz to Attenuation bandwidth +1.5kHz or less at 20dB
fo + 1000kHz ' +2.05kHz or less at 60dB
Ripple 1.5dB or less +2.1kHz or less at 66dB
Insertion loss 4dB or less Guaranteed attenuation 60dB or more within £20kHz
Input and output impedance | 4.2kQ /-1pF Ripple 3d8B or less
MCF (L71-0275-05) (RF unit XF1) Insertion loss_ 0B or less
Input and output impedance | 2kQ * 5% / 15pF = 5%
____ltem Rating Crystal filter YG-455S-1 (L71-0292-05) : Option
Nominal center frequency 455kHz
6dB bandwidth +3kHz or more (at 455kHz)
50dB bandwidth +9kHz or less (at 455kHz)
Ripple {within 455 £ 2kHz) 2dB or less
Insertion loss 6dB or less
Guaranteed attenuation 60dB or more

{within 455 + 100kHz)
Input and output impedance | 2.0kQ

14 Ceramic filter (L72-0319-05) (Signal unit CF1, 3, 5)
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CIRCUIT DESCRIPTION

« SLOPE-TUNE, IF VBT

Figure 4 shows the TS-950 SLOPE-TUNE and IF
VBT receiver configuration.

The operating principle of SSB-SLOPE-TUNE circuit
is explained first. When fmL1, fML3, and fML4 in Figure
5 are at their normal frequencies, the synthesized band-
width is indicated by A. When the frequencies of
fML3 and fML4 are lowered by an amount equal to Af1,
only the third IF filter (455-kHz band) shifts to position
B. (The circuit is designed so that the PLL data lowers
the frequencies of fML3 and fML4 equal to the value
determined by Af1.) The synthesized bandwidth is the
overlapping portion of A and B. When the frequencies
of fML1 and fML3 are lowered by an amount equal to
Af2, only the the second IF filter (8.83-MHz band) shifts
to position C. The synthesized bandwidth is the over-

fIN

10K ~30MHz
MAIN

RX

1st Ist IF 2nd
73.05MHz

fML2 64.22MHz
PLL 2
(VCog)

fML1 -

(fIF1-4f2)
(ML 1-412)

fMLY
412 (PLL DATA)

FM
DET

lapping portion of B and C. The SSB-SLOPE-TUNE
allows these operations to be conducted independ-
ently, using two separate controls.

The frequencies are generated by the PLL circuit
and controlled by the microprocessor. The amount of
change in Af1 and Af2, is digitally tracked, allowing only
the bandwidth to narrow without changing the center
frequency of the composite passband.

We will now cover the operating principle of the
SSB-SLOPE-TUNE circuits. These circuits are designed
so the relationship between the frequency changes of
PLL data are such that Af2 = Af1. The synthesized
passband widths of the third IF filter (fiF3) and the
second IF filter (fiF2) can thus be varied by a single
control.

3rd IF

455KHz DISCRI

AM I I
{AF VBT: OFF)

AF VBT

3rd IF 4th
455KHz MIX

NOTCH
100KHz DET

AF
OUT PUT

(Cw:
800Hz)

fCLK{CW:40KHz)

{CW! 9.92MHz) | 172

PLLS
(vCo9)

(tML4—411)

fML 4

cPU cPU

Fig. 4-b Band variable frequency configuration
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: :signal (cw) . / \ Receiving ! B
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!
/ 7 \
Fig. 4-c IF VBT Fig. 4-d SSB-SLOPE-TUNE Fig. 5 15
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+ Noise blanker circuits
1) NB1

NB1 is a noise blanker circuit that has been de-
signed for short-duration pulse noise, such as automo-
bile ignition noise. The 8.83-MHz IF signal generated
from the first main IF of 73.05 MHz is amplified by
noise amplifiers Q40 (2SK210), Q41, Q42, and Q44
(25C2712), passes through buffer amplifier Q46

(25C2712), and is noise-detected by D30 (HSMB88AS). -

This signal is used to switche Q47 (2SC2712), turns on
Q48 (DTA124EK), and switches the main IF signal line
according to the incoming noise pulses. The signal is
also used to turn on Q48, which turns on IF unit Q8
and Q6 (2SC2712), and switches the sub IF signal
lineccording to the main noise.

The 10.695-MHz IF signal generated from the first
sub IF of 40.055 MHz is amplified by noise amplifiers
Q26 (25K210), Q27, Q28 and Q29 (25C2714) of the IF
unit, passes through buffer amplifier Q31 (2SC2714),
and is noise-detected by D33 (HSMB88AS). This signal
is used to switche Q33 (2SC2712), turns on Q34
(DTA124EK), switches Q8 and Q86, and switches the
sub IF signal line according to the incoming noise. The
signal turns on Q34 (DTA124EK), and switches the
main IF signal line ccording to the sub noise.

When NB1 turns on, a DC voitage is applied to the
emitter of Q47 on the AF unit from threshold variable
resistor VR12 for the main reciever. A corresponding
DC voltage is applied to the emitter of Q33 on the IF

_ unit from threshold variable resistor VR12 for the sub

16

receiver. The effect of the NB circuit can be adjusted =

by changing these emitter voltages.
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2) NB2

NB2 is a noise blanker circuit that is used to blank
noise pulses with a comparatively long duration and a
large pulse width, like the Russian woodpecker.

For the main receiver NB2 circuit, the noise signal
amplified by noise amplifiers Q40, Q41, Q42, and Q44
of the AF unit is noise-detected by D28 (HSM88AS) in
a manner very similar to that of NB1. The threshold
voltage of emitter Q46 (2SC2712) is varied by VR12.
The output from Q46 enters the NB2 module unit
(X59-3350-00) and is used to generate the puise width
and period synchronized with the woodpecker noise.

For the sub receiver NB2 circuit, the noise signal
amplified by noise amplifiers Q26, Q27, Q28, and Q29
is noise-detected by IF unit D32 (HSM88AS) in a man-
ner very similar to that of NB1. The threshold voltage
of emitter Q32 (2SC2712) is varied by VR12. The
output from Q32 enters the NB2 module unit (X59-
33560-00) and is used to generate the pulse width and
period synchronized with the woodpecker noise.

The NB2 switching signal detected by the main IF,
and the NB2 switching signal detected by the sub IF
switch the main and sub IF signal lines in a manner
very similar to NBT.

[C1(TC4011BF), 1/4, 4/4, and 2/4, 3/4 in the module
unit are set to a pulse width of 40 ms. Normally,
woodpecker noise has a pulse width of 3to 4 ms and a
period of from 80 to 100 ms. Some woodpecker
noises have a period of about 50 ms, although this is
rare. Therefore, even a woodpecker noise signal, with
a large pulse width can be blanked by switching the
noise in 5-ms intervals. However, if a noise signal,
with a period of several ms like an ignition noise is
blanked at a 5 ms interval, the signal receive time be-
comes zero. To prevent this, a one-shot multi-vibrator
composed of IC1 2/4 and 3/4 is provided so that the
next pulse is not blanked for a period of 40 ms after the
one shot is issued from 1/4 and 4/4.
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Transmitter Circuit Configuration

The transmitter system configuration is shown in
Figure 7. The transmitter system operates as a triple
conversion system in SSB, CW, and AM modes, and
as a double conversion system in FM mode.

The audio signal from the microphone enters switch
unit {(A) (D/10) and switch unit (A) (H/10) from the
microphone connector board. The signal is amplified
by the MIC AMP module and passes through buffer
amplifier Q17 (2SC2712) and splits into the SSB/AM
MIC system, and the FM, VOX system. Inputs from
the rear panel enter from the PHONE IN and ACC2
lines on the IF unit, are amplified by Q42 (25C2712),
and then matched with the input of Q17 on the switch
unit (A} (H/10).

The SSB and AM MIC system of switch unit (A) (H/
10) is routed to the MIC GAIN VR and the PROC IN VR
on the same board. When the speech processor is
turned on, with switch S59 of switch unit (A) (G/10),
PROC IN is selected. When the speech processor is
turned off, the MIC GAIN output is selected.

The FM and VOX signals of switch unit (A) (H/10)
are switched to the FM and VOX systems by switch
unit (A) (E/10). The FM signal enters the FM MIC AMP

Tenin T WD —/— —/ —/—— — —— —— — — = ="

| Swa NIt CaF uniT
!
|
|

Q251
2sc27121Y}

|

; |
25c2712 (¥) |
|

circuit of the AF unit, and the VOX signal enters the
VOX circuit of the AF unit via the VOX GAIN VR of
switch unit (A) (E/10).

The SSB and AM MIC signals enter the signal unit
and are amplified by IC9 (TA7140P) to a level sufficient
for modulation, and are then modulated by ring modu-
lator D41 (ND487R1-3R) to produce a 455-kHz DSB
signal. In the AM and CW modes, D41 is used as a
carrier attenuator by applying DC bias to D41. The
carrier level is adjusted by changing the level of VR11
CAR LEVEL VR on switch unit (A} (J/10). In the FM
mode, the carrier level is set by VR6 (FMC) on the
signal unit.

The DSB signal is amplified by Q12 (35K131) on the
signal unit, and is passed through ceramic filter CF101.
The unwanted side band is eliminated in order to gen-
erate a 455-kHz SSB signal. The FM and FSK signals
also pass through CF101. The CW and AM signals
pass through CF1. The 455-kHz signai passes through
buffer amplifiers Q26 and Q25 (25C2712x2), and are
routed from the signal unit.

041 e21 Q26
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Fig. 7 Transmitter circuit configuration
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The speech processor can be turned on and off only
in the SSB mode. In FSK, the processor is automati-
cally switched into the circuit. When the speech proc-
essor is on, the SSB signal obtained from the output of
Q26 is amplified by Q33 (25C2712), and the compo-
nents above a specific level are clipped. The resulting
signal is amplified by Q30 (3SK131). The output level
of the speech processor is varied by changing the
second gate voltage on Q30. The output level is
controlied by the PROC OUT control on switch unit (A)
(H/10). The processor output from Q30 passes through
ceramic filter CF5, and is output when processor Q25
is turned off by D60, D61, and D62 (RLS73x3). The
signal then exits the signal -unit.

The signal supplied from the signal unit enters the
IF unit and is mixed with the third local oscillator signal
of 9.285 MHz by Q41 (35K131) to obtain an 8.83-MHz
IF signal. This signal passes through ceramic filter CF1
with the NULL point set at 9.285 MHz, amplifier Q40
{25C2712) for matching the signal to the next ceramic
filter XF3 (YK-88S), and the 8.83-MHz IF filter. The
SSB, FM, FSK signals passe through XF3 (YK-88S), and
the CW and AM signals pass though the filter unit (C/
3). The output from the filter is amplified by Q38
(3SK131). ALC is applied to Q38.

The output from Q38 is mixed with the second local
oscillator signal of 64.22-MHz in Q36 and Q37
(3SK131x2) to generate a 73.05-MHz signal. This sig-

nal enters the RF unit from the IF unit.
In the RF unit, the signal passes through three LC

bandpass filters, L93, L94, and L95, is mixed with the
first local oscillator signal in Q20 and Q21 (3SK131x2),
and is converted to the target transmit frequency. The
output of Q20 and Q21 passes through a bandpass
filter, which is split to three frequency ranges (7.5
MHz, 7.5 to 14.5 MHz, 14.5 to 30 MHz; the 7.5 MHz
section covers all frequency below 7.5 MHz), amplified
by Q22 (3SK131) and Q19 {25K2954), and routed from
the DRIVE OUT terminal on the rear panel. The signal
enters the final unit via the DRIVE IN terminal through
the jumper cable at the rear.

The signal is amplified by Q1 (2SC1971), Q2 and Q3
(2SC3133x2), Q4 (1/2, 2/2) (MRF429MP). Harmonics
are eliminated from the signal by the filter unit, and the
signal is emitted from the antenna.

FSK is based upon AFSK methods with the mark
(2125 Hz) or space (2295 Hz) being generated by the
carrier unit or the AFSK signal is input to signal unit IC9
and modulated by D41. In the FSK mode, the speech
processor circuit works, providing 10- to 20-dB of
compression, and also suppresses the difference in
the levels between the mark and space signals.

The FM signal passes through buffer amplifier Q20
(2SC2712) and the FM MIC AMP module in the AF
unit, and is used to modulate the second local oscilla-
tor.
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« ALC circuit

The level of the forward wave voltage (VSF) de-
tected in the filter unit may be adjusted by VR12 (VSF)
on the control unit and is applied to the differential
amplifier composed of Q10 and Q11 (25C2712x2).

When VSF is applied to the base of Q10, the emitter
voltages of Q10 and Q11 increase and the current
through the base of Q11 decrease which causes the
collector voltage of Q11 to rise. When this voltage
exceeds the emitter voltage of Q1 (2SC2712) (about
1.8 V; stabilized by D1 [LT8001P]), the current begins
to flow thru the base of Q1, dropping the on the collec-
tor. The ALC time constant RC circuit is connected to
this collector. The change in the collector voltage is
shifted by approximately 2.7 V by Q4 (25K208) and D5
(RLZJ4.7B), and matched with the voltage for keying
by Q5 (2SC2712) and D6 (RLS73) to generate the ALC
voltage. This ALC voltage activates the ALC by lower-
ing the second gate voltage of Q38 (3SK131) of the IF
unit.

» Power control circuit

Power is controlled (reduced) by lowering the base
voitage of Q11. As the base voltage of Q11 is de-
creased, the emitter voltages of Q10 and Q11 are
decreased. This allows Q10 to be turned on even if
the base voltage (VSF) of Q11 is low. That is, ALC
works to lower the power even if the power is allready
relatively low.

When the power output is maximum, Q16
(DTC124EK) is on, Q12 and Q14 (DTC124EKx2) are
off, and VR2 (PWR VR) of the switch unit {A) (H/10) is
shorted. Therefore, the base voitage of Q11 has the
value determined by voltage dividers R66, R67, and
front panel PWR VR. When the PWR VR is turned to
MIN, the base voltage of Q11 is lowered, and ALC
begins with low power. When the PWR VR is set to
MIN, VR10 (MIN) and the PWR VR of the control unit
are parallel, and the MIN power setting can controlled
by VR10. .

For AT tuning, the power is lowered to about 10 W.
The AT start signal (ATS) turns on Q14, and the base of
Q11 is connected to ground via R72 to lower the
power.

Q15 (DTC124EK) is used to turn off the PWR VR
control to prevent the PWR VR from influencing tun-

ing.
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Fig. 8 ALC, power control and protection circuit

If the power output control is used only when ALC
action begins, its range increases as the power output
is lowered. Therefore, the switch unit (A) (H/10) PWR
VR has two functions; one controls ALC, and the other
changes the second gate voltage (PCV) of Q22 (3SK131)
on the RF unit. By changing the gate voltage, the dif-
ference between the maximum and minimum gains is
approximately 10 dB to prevent excessive ALC action
when the power output is low.

The gain is also reduced during AT tuning. When
the ATS signal arrives at the RF unit, PCV is grounded
at Q25 (DTC124EK) to eliminate the influence of PWR
VR, and the second gate voltage is made constant
(nearly the same value as when the PWR VR is MIN).
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» Protection circuit
1) SWR protection

When the reflected wave voltage (VSR) from the
filter unit is raised by load variation or AT tuning, Q2
(25C2712) of the control unit turnes on, and the volt-
age on the ALC time constant circuit is decreased.
The power output is lowered by decreasing the drive
to protect the final transistor.
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2) IC protection

The final transistor collector current is detected via
the voltage drop across R38 of the final unit. Since the
detected voltage is negative, it is inverted and ampli-
fied by IC8 (NJM4558M) on the control unit. 1C8 turns
on Q3 (25C2712), reduces the voltage on the ALC
time constant circuit, and decreases the drive to limit
the final transistor current.

When the fuse on the final unit blows, the 50-V AVR
is turned off, TX| is grounded by D7 (MC921), Q15
(DTA124ES), and Q14 (DTC124ES), and disabling trans-
mission.

+ Temperature protection

If the final heat sink temperature rises to approxi-
mately 50°C, the temperature switch (S1) of the final
unit turns on. Current then flows to the fan motor
through R23 and D5 (1S1555), and R36 and D10
(UPZ4.7B), and the fan motor starts running at a low
speed. D10 is a zener diode that produces the current
necessary for starting the motor.

If the final heat sink temperature rises to approxi-
mately 70°C, temperature switch S2 turns on, and D10
and R36 are shorted. The voltage applied to the motor
then increases and the fan motor runs at higher speed.
If the sink temperature reaches 90°C through some
failure, S3 turns on, TX| is grounded, and transmission
is disabled.

If the power transformer temperature rises to ap-
proximately 80°C, temperature detection switch S1 of
the AVR unit turns on and the power is lowered to
protect the transformer.

« Safety discharge cooling circuit -

70 to 80 V is applied to the electrolytic capacitor of
the power supply whenever the power switch is turned
on. This capacitor will not discharge immediately when
the power switch is turned off. Since the voltage on
the 15-V power supply soon falls when the power
supply is turned off, the voltage remaining on this ca-
pacitor will be consumed by the fan motor.

The fall in voltage on the 15-V power supply line is
detected by D4 (MTZ4.7JC) on the final unit. If the
voltage drops to approximately 10V, Q11 (DTC124ES)
turns off, the collector - voltage rises, and Q12
(DTC143TS) turns on. When Q12 turns on, Q13 turns
on allowing the voltage to discharge slowly through
R27, Q13, R26, D6 keeping the fan on .
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* Monitor circuit
1) Modes other than FM

The monitor circuit uses the sub receiver to receive
and monitor the signals after conversion to the trans-
mission frequency unlike conventional monitor circuits
that monitor the IF signals. This monitor circuit pro-
duces the same audio signal that is transmitted and
monitored by another receiver. (In the AM mode, the
signal passes through the SSB filter for product detec-
tion.)

The signal taken from the bandpass filter output
before Q33 of the RF unit is applied to the first mixer
(@8 to Q11) of the sub receiver via D49. Since the
level might be too high, it is attenuated by Q37 when
the signal is determined to be too large, and is further
attenuated by Q4 in the IF unit. The amount of attenu-
ation in the IF unit can be adjusted by VR1, and the
degree of AGC can also be changed.

The sub receiver output SAF passes through I1C6 (¢/
4) and IC10 (d/4) of the AF unit, and is applied to IC8 (a/
2) via the monitor control. [t is amplified and routed in
the same manner as an signal. To cut off noise enter-
ing |IC8 when transmissions are not monitored, analog
switch IC6 (b/4) is shorted to ground until the monitor
circuit is again turned on.

2) FM mode

The signal output (pin 2), having passed through the
clipper and preemphasis circuit in the FM microphone
amplifier circuit (X569-3000-03), is applied to the deem-
phasis circuit. The resulting signal passes through
IC10 (c/4), applied to the IC10 (d/4) input (pin 10), and
is amplified and routed as for the other modes.
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Fig. 9 Monitor circuit
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+ Side tone generation circuit

The AFT signal (80 kHz when the PITCH control is at
the center; the frequency is changed within +50 kHz
by turning the control; 150 kHz in the SSB mode) gen-
erated by the CAR unit is rectified by Q1. The square
wave of 800+500 Hz divided to 1/100 by IC1 is applied
to switched capacitor filter IC3 to obtain a sine wave
interlocked with the CW receive pitch.

The 40£25 kHz obtained by dividing the AFT signal
in halft with IC1 is sent to the clock that determines

800 + 500H:

the center frequency of IC3.

Keying the transceiver switches Q7 via the KEY line
from the control unit (high when the key is down). This
forward biases muting transistor Q6 to produce the
intermittent sine waves.

When the monitor is on, Q6 is biased through R27
and side tone is turned off.

40 % 25KHz

16 115 14 113 12 11 10

w0

Ic1:
SN74LS390NS
t 2(314'56 (7 '8
R2
AFT c2
80 £50KHz
(CW MODE) o
- - 1
UI i
1C8(0a/2)

c42 AF PA

SIDE TONE
LEVEL

—OCwB
12
1 10 R25

O MONI

1C6 (a/4) SV

KEY

Fig. 10 Side tone circuit

» AF VBT circuit (AF unit)

Filter IC2 (MF10CCWM) is inserted into the AF am-
plifier circuit in order to eliminate radio interference.
This circuit functions only in the CW mode when the
AF TUNE switch is on.

The center freguency of this filter is changed when
the pitch of the receiver side tone is varied with the
PITCH control. The Q of the filter circuit can be changed
in conjunction with the AF VBT control.

When SSBC or FSKC goes low in a mode other than
FM or AM, Q3 turns on via D3, and IC5 (a/4) and (b/4)
turn on. When CWB goes high in the CW mode, IC5
(a/4) and (b/4) turn on via R20 and D1. (Preventing the
signal from passing through filter 1C2.)

If the AF TUNE button is pressed, AFTSW goes
high, Q4 tuns on, and IC5 (a/4) and (b/4) turn off. Since
CWC is low, Q5 turns on and IC5 (c/4) and (d/4) turn
on. The output of the filter circuit selected by IC2 is
controlled by analog switch IC5 .

The center frequency (fo) of the filter is 1/50 the
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clock frequency. 40+25 kHz is obtained by rectifying
the AFT signal of 80£50 kHz (in'the CW mode) with Q1
and dividing it in half with IC1. This signal is used as
the clock in the same way as with the side-tone gen-
eration circuit, and fo is 800£500 Hz and is changed via
the PITCH control.

The passband width can be varied with the AF VBT
control that is connected between pins 17 and 18 of
the main receiver. The passband width can be varied
with potentiometer VR1 (10 kQ) in the sub receiver. It
can be adjusted to within 100 Hz.

Filter IC (MF10CCWM), IC2, used here contains
two blocks consisting of an active filter (IC3 [MF5ECWM]
used in the side tone circuit). Various additional filter
configurations can be formed by using external resis-
tors. The center frequency depends on the clock
frequency. The filter characteristics and clock fre-
quency can be adjusted and set at will according to the
ratio of the external resistor values.
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4 2 L 1 é o -
S

2 | 1347 €5 ) Q3
XXﬁ’_X oA ies 1 L-
(dra)
2

8
FAAF O 2 8 Ic7

(a/2)
IC5(c/4)

MAIN

IC7

(6/2)
> suB

Fig. 11 AF VBT circuit

+ Auto antenna tuner

When the AUTO/THRU switch is set to AUTO, ATA’
goes low, the AUTO/THRU switching relay-K1 closes,
and the AT is inserted to prepare for tunirtg.

When the AT TUNE is turned on, ATS goes high and
Q10 turns on. If the VSWR is greater than 1.2, Q7 also
turns on. A pulse with the appropriate duty cycle for
the VSWR is obtained from the pulse control circuit

—————-—consisting-of1C8-and1C7-(a/2)-and-is used to drive Q5 .. ..

and turn Q4 on and off. This produces the motor
control signal that controls the motor drive ICs (IC4 and

+15v 15V

AUTO/ THRU K1

T T 77

MAIN CPU  MAIN CPU

| K 1 5 M
11 1 | I | { : [
|
ics |10 <3 a S
(as4) ’—%—
: D4
\'};>—[>|—ocwc

Terminal function of IC2

2,19 : Bandpass filter output

3,18 : Connection of resistor for changing Q
4,17 : Input

5, 16 : Analog ground (+5 V)

7,8 . Power supply (+10 V)

10, 11 : Clock input

Flg. 12 Basic configuration
of 1C2 (MF10CCWM)

IC5). The output from the collector of Q7 is directed to
the digital unit as an ""OK"* signal (low when tuning is
completed) indicating the completion of AT tuning.
ATS is also fed to the RF unit. The transmitter output
during tuning is limited to approximately 10 W.

The VSWR is calculated from the forward wave and
reflected wave voltages VSF and VSR, and detected by
filter unit L1 via the microprocessor in the digital unit.
The-VSWR. is.converted to-an-analog voltage in the
range of 0 to 5 V according to the results of this
calculation, and is then applied to the VSWR line.

VSWR

Matching completion
decision circuit

IC7

Compiletion : Low
When SWR is high : High

Pulse control
circuit 1C7,8

Q5

Motor control

Fig. 13 Auto antenna tuner circuit
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AT UNIT
X53-3240-00

FILTER
UNIT

- T T T T E\——]

Forward/reflected ing circuit |AT .
IN O—wave detection AT | Voltage/current Matching { —oout
vave detection M1 M2 VvCi V€2
circuit |
L, L2 VR101
| 23 VR102
Phase/ * |
. —-1 B .
amplitude R Motor driver
difference [ "%~ e l
1 [l f=]
detection { IC4,5 Slo
I Q1,Q2,IC1 aja |
D1, 02,1C6
| Comparator |
—
1C9, 10 |
Ic7
| e Ic8 < |
w| yffSawtooth wave Comparator
o | a'fjgeneration
y |
a
a
L W e i
—_—em | —— e e e | B e X | — e [ = | —
[ (o]
SW UNIT(A) >p
{J/10) y
PRE1 R
-a R VRE
%‘ %‘_.‘ - PRE2 | D/A Ds/A A/D
VSF
VSR A/D CPU

DIGITAL UNIT

Fig. 14 Auto antenna tuner block diagram

1) Auto tuning mode

The transmitter power from the final unit, via the
filter unit, passes through the current/voltage detec-
tion transformers L1 and L2, which make use of a
toroidal core. The current and voltage components
detected here are rectified by a waveform rectification
circuit consisting of D4, Q1, and D7, and Q2, and are
then phase-compared by IC1 (SN74S74N). The output
signals from pins 8 and 9 of IC1 (Q and Q) pass
through the switch by IC2 (TC4066BP), and are applied
to motor drive IC (IC4). Variable capacitor VC1 is
turned by motor M1 so that the phase difference of
the voltage and current components decreases.

The voltage and current components detected by
L1 and L2 are rectified by germanium diodes (1N60)
D1 and D2, and are applied to the voltage comparison
circuit 1C6 (NJM2903S) as the amplitude component
of the signal. The comparator output passes through
the switch by IC3 (TC4066BP). Motor M2 is driven by
another motor drive IC, IC5 (BAB109U2), which is used
to turn variable capacitor VC2 in the direction that
decreases the amplitude difference of the voltage and
current components.

Therefore, variable capacitor VC1 adjusts the ca-
pacitance of the circuit so that the current and voltage

Downloaded from www.Manualslib.com manuals search engine

phases match. Variable capacitor VC2 adjusts the
resistance of the circuit so that the current and voltage
amplitude difference decreases.

The voltage standing wave ratio (VSWR) is calcu-
lated by the digital unit from the forward wave and re-
flected wave that is detected by the filter unit. The
VSWR signal, which is 0 to 5 V according to the calcu-
lated results, is applied to SWR comparison circuit IC7
{b/2). Voltage corresponding to an SWR of 1.2 is ap-
plied to the reference voltage pin (pin 7) of this com-
parison circuit via the potentiometer. When the actual
SWR value is 1.2 or higher, the output pin {pin 8) of
SWR comparison circuit IC7 (b/2) goes high, Q8 turns
on, and motor drive voltage control transistor Q7 turns
on. Emitter Q4 has approximately 15 V. This voltage is
output to the digital unit as a signal indicating tuning
{high) which lights the AT TUNE LED.

The sawtooth wave generated by IC8 (NE555C) is
applied to the inverted input pin of IC7 (a/2). The
VSWR signal that was described previously is applied
to the non-inverted input. Therefore, as the SWR de-
creases, the output of IC7 (a/2) changes from a con-
tinuous waveform to a continuously changing pulse
with a relatively small duty cycle. This waveform drives
Q5 and Q4 as the motor drive voltage.
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"VC1 and VC2 with a gear ratio of 1

CIRCUIT DESCRIPTION

Through the use of these circuits, when the SWR is
3 : 1 or more, the motor runs at high speed since the
duty cycle of the motor drive voltage pulse is 100%.
When the SWR is approximately 2 : 1, the duty cycle
becomes approximately 50%, and the motor runs at
low speed.

The matching circuit used in the tuner is a T-type.
The tap position from 1.8 to 30 MHz is controlled by

Position detection potentiometers VR1 01 and VR1 02
are linked to the rotation axes of variable capacitors
: 1. Voltages of 0 to
5V (POD1 and POD2) are generated according to the
position of the variable capacitors. This position data is
applied to variable capacitor angle control comparators
IC9 and IC10, and is used as the reference voltage in
the feedback control system which is used for preset
tuning and manual tuning. The same signal is also
directed to the A/D converter of the digital unit, and
used for preset data and to signal the completion of
tuning.

The potentiometer used here is not an control that
rotates 360 degrees. Since the rotation angle of this

potentiometer is limited, the rotationrange is from the ™

minimum capacity to the maximum capacity plus a
little extra for headroom.

Through this control, like preset tuning, which will
be described later, POD1 and POD2 are monitored by

the microprocessor. If the lower limit voltage of 0.6 V

or the upper limit voltage of 4.2 V is reached, the
microprocessor detects that the voltage is close to one
of its limits. To return the voltage to the opposite side,
the APRE line is switched high. For VCI1, if the voltage
is close to the lower limit with respect to PRE1, the
voltage near the upper limit is output. If the voltage is
close to the upper limit with respect to PRE1, the
voltage near the lower limit is output. The other vari-
able capacitor VC2 outputs the voltage read by POD2
to PRE2 as it is.

If the variable capacitor voltage exceeds the speci-
fied limit, it is returned to the opposite limit. The other
variable capacitor remains in the same position.
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2) Manual tuning

When AUTO/MANUAL select switch S62 of the
switch unit (A) (J/10} is set to MANU, the signal applied
to PRE1 and PREZ2 is switched to the manual tuning
potentiometers VR8 and VR9 via analog switching IC,
IC1. Simultaneously a high signal is applied to the
APRE line, causing Q3 of the AT unit to turn on, and
the control switches of IC2 and IC3 are switched to

—— —PRE1-and-PRE2:- Potentiometers-VR8-and-VR9 gener-——

ate approximately 0.4 to 4.5 V, which is applied to
another input of each variable capacitor angle control
comparator, IC9 and iC10, and is compared with the
position data. Feedback control is performed so that
the voltages match.

3) Preset tuning

When auto or manual tuning ends (the OK signal
changes from high to low), and the voltage of POD1
and POD2 is placed in memory as preset data for that
band by the microprocessor. When the band is
changed, even if tuning is performed in another band,
VSWR and APRE go high, and preset tuning is per-
formed by the feedback control system. If the micro-

~ processor detects that PRE1 and PRE2 match POD1

and POD2, the VSWR returns to its original value (the
last SWR value calculated), and APRE goes low. The
auto control system becomes effective. (The initial
preset data when the microprocessor is reset includes
standard data for a 50Q load on each band.)
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« Standby control and timing

Standby control and timing are performed by the
control unit (X53-3230-00). The input control signals
include the following ;

SS  : Standby switch. Active low.

SS  :Inverted SS. Base for producing each tim-
ing voltage.

CSS : Standby signal to the microprocessor.
Active low.

ATS : Standby signal from ANT TUNER.
Active high.

ESS : Standby signal from the personal computer
control. Active high.

KEY : Keying signal from the keyer. Active low.

KSW : Signal indicating whether a key is inserted
in the key jack. GND: Key is inserted.

TXI  : Transmission disable signal from the micro-
processor. Low (Disabled.

VOXQ : Standby signal from VOX. Active high.

The output control signals include the following ;

CTXB : Signal that generates TXB (transmission 15
V). Active high.

TXB : Transmission 15V

KYB : Keying signal generated by keying.
Active high.

CKY : Keying signal with timing. Active high.

RXB : 15V in receive mode. Same timing as in-
verted TXB.

RBC : Receive control signal with timing. Active
low.

SS

f—ny 5ms —"—4"—
cKY ! !
_— }
| | i I
— | |
RXB |
] I
| | 10ms
Rec | ! .
N ——
t =t
! [

Fig. 1.5 Basic timing chart for standby
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1) Manual standby (other than CW)

RX to TX switching

Occurs when the standby switch is pressed and the
SS line is grounded. If pin 5 (TXI) of the CWT module
{X59-3660-00) is hightransmit is possible, Q203 and
Q202 in the module turn on and 15 V is applied to pin 2
from the collector of Q202 . Voltage SS passes through
pin 5 of IC13 and D16 and is applied to pin 2 of the TRX
module (X59-3680-00) as CTXB. This signal turns on
Q153 and Q152 and generates TXB from pin 5. The
collector of Q152 goes high, Q154 turns on, Q155 and
Q151 turn off, and RXB from collector of Q151 turns
off. A
+ CKY generatio

SS forces pin 2 of IC6 high, and triggers pin 4, the A
input pin, of IC10 one-shot muiti-vibrator. The Q out-
put is low for 10 ms and then goes high. As a result of
this pin 3 of IC6 goes low 10 ms after the standby
switch is pressed. The signal is then applied to pin 11
of IC5, and the inverter output is felt on pin 10.

The CWB line applied to pin 13 of IC5 is high in the
CW mode and is low in other modes. This causes the
inverter output on pin 12 to always be high. -

Pin 5 of IC4 is high during full break-in, turning the
analog switch on. Pin 13 of IC4 is high during semi-
break-in, turning the analog switch on. CKY is output
10 ms after SS with the same timing from pins 2 and 3
of IC4 regardless of semi-break-in or full break-in status.

The CKY signal is generated, and a bias is applied to
the second transmit mixer. Meanwhile, the signal is
applied to pin 4 of the ALC module (X59-3700-00) via
D17, passed through integration circuit Q251 for wave-
form shaping, and matched with the negative ALC
signal to produce the FET gate bias for the transmitter
IF.

ss |

TXB

O————

CKY _jj<—10ms
ALC f

Fig. 16 CKY generation
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TX to RX switching

When the standby switch is turned off, Q203 and
Q202 of the CWT module (X59-3660-00) are turned
off, and the SS signal changes from high to low. D16's
anode changes from high to low 5 ms after the SS
signal changes since there is a 5-ms time constant
circuit composed of R43, R44, and C37 attached to for
the output of pin 2 of IC13.

Therefore, the cathode of D15 CTXB switches from _

transmit to receive , and TXB goes low 5 ms after the
standby switch is turned off.

When TXB goes low, Q154 of the TRX module (X59-
3680-00) turns off, Q155 and Q151 turn on, and RXB
rises.

CKY down

When SS goes low, pin 2 of IC6 goes low, pin 3
goes high, pin 10 of IC5 goes low, and the CKY output
goes low. Thus, the CKY signal changes from high to
low when the standby switch is turned off.

The ALC waveform output from the ALC module
rises according to the time constant of the integration
circuit.

SS

™>B ~."_—E_5ms

CKY

ALC ;\
RXB —t e 5ms

Fig. 17 CKY down
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RBC generation

When CTXB line changes from high to low, pins 9
and 11 of IC13 go low, and the NAND gate output at
pin 4 changes from high to low 5 ms after CTXB goes
low; i.e., RXB rises according to the time constant
circuit provided ahead of pin 8 of the inverter output.

The RBC signal is connected to the base of an NPN
transistor. This transistor switches the 455-kHz re-

___ceive |F circuit to ground. The receiver operates only

when RBC is low.

CTXB I

RXB

RBC 5ms

Fig. 18 RBC generation

PLL data and transmit/receive timing signal

As explained earlier, the SS signal is used at the
beginning of each operation. PLL data is switched,
and diode switch and analog switch settings are
changed to assure stable transmission and reception
10 ms after the SS line is grounded, until the last CKY
timing signal for transmit has been generated, and for
5 ms after the RXB line rises, until the RBC line goes
low.

2) Full break-in timing

Generation of the TXB signal at key down

When the key is inserted into the key jack, pin 9 of
the CWT module (X59-3660-00) is grounded, and the
emitter of Q208 is grounded.

When the key is down, Q201, Q208, Q206, and
Q207 turn on, causing the output of pin 6, KYB, to go
high. The KYB signal passes through D11, D23, pins 1
and 2 of IC3, and D22, and forces the SS line high. Q7
is turned on via D10, and the CSS line is grounded to
notify the microprocessor of the start of transmission.

When the transmit disable signal TX| is low in order
to disable transmit, Q205 and Q204 of the CWT mod-
ule (X69-3660-00) are turned on, and the CWB line is
grounded. Q206 and Q207 are turned off, and the
KYB line goes low. The SS line remains low during this
period. _

When the SS line again becomes high, the CTXB
line goes high via D16; therefore, Q153 and Q152 of
the TRX module (X59-3680-00) are turned on in order
to generate the TXB signal. Meanwhile, Q154, Q155,
and Q151 are turned off, and the RXB line switches
low.
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CKY generation

When the SS line goes high, pin 2 of IC6 also goes
high, and the Q output of IC10 goes high aftera 10 ms
delay. The output of pin 3 of IC6 goes low 10 ms after
that.

The output of pin 10 of IC5 goes high and pin 5 of
the analog switch of IC4 goes high when in FULL
break-in operation. Pins 4 and 3 conduct, CKY goes
high, and the second transmit mixer of the IF unit is
keyed. ‘

The CKY output enters the ALC module (X59-3700-
00) via D15, passes through the integration circuit
Q251 for waveform shaping, and is matched with the
negative signal of ALC to produce the FET gate bias of
the transmit IF.

Generation of RXB when the key is up

When the key is up, the SS line goes low, and the
anode of D16 also goes low. Meanwhile, Q7 turns off,
and the CSS line goes high to notify the microproces-
sor of the start of reception.

KEY |
1
[
|

5ms

Since there is a 5-ms time constant circuit com-
posed of R43, R44, and C37 for the output of pin 2 of
IC13, the output of pin 4 of IC13 goes from high to low
5 ms after the SS line switches. Therefore, CTXB goes
low 5 ms after the key goes up, and with a similar
delay for the TXB line.

When TXB falls, Q154 of the TRX module (X59-
3680-00) is turned off, and Q155 and Q151 turn on,
causing RXB to rise.

CKY down .

When the key is up, KYB and SS go low, pin 3 of the
NAND gate of IC6 goes high, and thus the CKY line
goes low.

RBC generation

The RBC signal is generated in the same way as for
manual standby. The RBC changes from high to low 5
ms after RXB rises when the key is released. The
receiver operates only when RBC is low.

|
Radio \
wave
|
| |
|
RX8 5ms
i
' |
. |
j— 5ms
RBC | l
l
|

AF
output

=

il
[ L

[

L -

Fig. 19 Timing chart for full break-in

Downloaded from www.Manualslib.com manuals search engine

29


http://www.manualslib.com/

T15-9505/SD

CIRCUIT DESCRIPTION

3) Timing for semi-break-in operation Therefore, pin 2 of IC6's NAND gate is high. The A
Generation of the TXB signal when the key is input of the IC10 one-shot multi goes high unless SS
depressed L changes 10 ms after SS is triggered for the first time Q
When the key is down, the SS line goes high in goes high . Pin 1 of IC6 goes high, and pin 10 of IC5

similar to the manner described for full break-in. and pin 2 of IC2 go high.

During semi-break-in operation, pin 5 of analog switch Therefore, the output of pin 3 of IC2, the signal
[C3 goes high, and pins 4 and 3 conduct. Q7 is turned keyed by KYB is generated from pin 2 of analog switch
on via D26, pins 4 and 3 of IC3, and D10 from the SS iC4 with a 5 ms delay time and becomes the CKY
line; and.CSS.is_grounded to notify the microprocessor signal._When the hold tipe_of the IC10.one-shot multi-
of the start of transmission. . vibrator has elapsed after the key is released, the Q pin

TXB is generated from CTXB via D16 from SS. goes low, and SS goes low, returning the unit to re-

ceive.

CKY and transmission hold circuit

The KYB signal produced by depressing the key 4) VOX operation
triggers the A input pin of one-shot multi-vibrator IC10, -When one-shot multi-vibrator 1C9 is triggered by the
and the Q output is high for a period of time. output of the VOX module (X59-1080-01) of the AF unit

Since pin 5 of analog switch IC3 is high, pins 4 and 3 (X49-3020-00), the Q line output goes high and is con-
conduct. Q7 is turned on via D10, pins 4 and 3 of IC3, nected to the control unit (X53-3230-00) by a harness.
and D10 from the Q output; and the CSS line is Q8 is turned on through pins 8 and 9 of analog switch
grounded. CSS is held low for the time determined by IC3 from connector CN4 VOXQ pin of the control unit,
a time constant of the one-shot multi-vibrator, or the and the SS line is grounded. Subsequent operations
time constant for semi-break-in. are the same as for manual standby.

The KYB signal, having passed through D11, enters

——pin"11 of ICY, passes through thetime constantcircuit— -
composed of R51, C38, and R52, and is applied to pin

1 of 1C2's NAND gate from the IC1 inverter D21.

Pin 2 (SS) of IC6 goes high through D27 and pins 4

and 3 of IC3 while the Q output of IC10 is high. The SS

line is held high while IC10 is‘retriggered by the keying

signal.

KEY
| ! I | |
| 1 1
TXB ' : | i : ; L___
i | |
| | | | | |
10ms 5ms 5ms $=— 5ms
CKY _ [ 5ms | 5ms —.}t————
ALC . / \ / \ / ——
wave
RXB ﬁ _J——
Fig. 20 Semi-break-in timing chart
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Fig. 21 Standby circuit
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» Electronic keyer circuit 1) Variable weight function
The TS-950 contains an electronic keyer circuit so Electronic keyer microprocessor IC14 has a variable
that an electronic key, external electronic keyer or a weight function. For normal CW code, the dot/dash/
squeeze paddle can be connected to the CW KEY jack space ratio is fixed at 1 : 3 : 1. This electronic keyer
on the rear panel. |C14 on the control unit (X63-3230- can vary the ratio of dot to dash.
00) generates the CW Waveform, and is the major When the auto switch is off, four ratios can be set
element of the electronic keyer circuit. with variable according to manual weight data WT0 and WT1.
speed and variable weight functions. By default, Auto (OFF, WTO, WT1 = OFF, and Short
When.the electronickey-switch-on-the-rear-panelis— point/Long-point /Space is 1 /3/1. - .

off, the keyer circuit functions as a buffer and outputs
the signal input from the dot pin to the standby circuit
as it is. When the electronic key switch on the rear

WT1 WTO0 |Short point/Long point/Space

’ ’ - OFF OFF 1:3:1

pane! is on, the circuit outputs dot and dash codes OFF ON 1281

according to the operation of the paddle connected to ON OFF 1.32:1

the CW KEY jack. ON ON 1:34:1
Table 8

I 114 5v l
uPD1564CS-114 T |
KEY SPEED

Vob

SP1 !
POO 5
sp2 0SsC P8O/ KEY
KEY JACK 3
T
v fm A PO2 |
4
7\ DASH A PO3
A COM |
KEY ON/OFF ” I
2
a
> ©
wo
Y 7O0KHz
3 8 I
o cL2
2
hreps = I
@9 9
cu——I—l
wTO
WT1 |
REV "
RES RESET I
AUTO |
CONTROL UNIT l
(X53-3230-00) (C/3) | ]

Fig. 22 Block diagram of electronic keyer
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When the auto switch is turned on, the ratio of long
point to short point is interlocked with the KEY SPEED
VR and can be set automatically. As the keying speed
increases, the speed is varied so that the long point is
lengthened or shortened. This is selected by the REV
switch.

KEY SPEED

10 to 2 o'clock

810 10 o'clock 2105 o’clock

About 10 o’'clock About 2 o’clock 6 o’clock
I 4 } i
i T T al

8 o'clock

Ratio of long point Ratio of long point Ratio of long point
to short point 2.8/1 to short point 3/1 to short point 3.2/1

SW3 OFF le— Lan i |

Ratio of long point
to short point 3.2/1

Ratio of long point
to short point 3/t

Ratio of long point
to short point 2.8/1

SW3 ON
ﬁ g€ 2 1NO
=
SW4: 0N SW4 : OFF

SW3 | Automatic setting of SW2 | SW1 | Fixed ratio of long

long point to short point point to short point
OFF | As the speed increases, OFF | OFF 3:1

the long point is lengthened. | OFF | ON 28:1
ON | As the speed increases, ON | OFF 32:1

the long point is shortened. ON ON 34:1

Fig. 23 Variable weight function by DIP switches
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2) Full break-in correction function

When full break-in operation is performed, the trans-
mit time of the CW signal is shortened by the influence
of the time constant of transmit/receive switching,
even if keying is performed.

The electronic keyer has a full break-in correction
function, which works automatically when the FULL/
SEMI switch is set to FULL.

The full break-in correction function lengthens the
CW waveform by 1/5 maintaining the dot time, short-
ens the space by 1/5 the dot time, and changes the
duty cycle, while maintaining the lengths of the code
and space constant. Thus the transmission signal is
generated by taking the transmit/receive switching time
into account.

The full break-in correction is effective for the weight-
varied code as well.

Radio signal without full break-in correction

Keyer output Dot Dash

TXB
—_—

| [
[ |
! [
I |
t I

—m}fe— TX to RX

| Switching Time
I r

_.H._ RX to TX

Switching Time
|

Keying signal

!
I
|
I
|
t

|
|
|
i
1

RX to TX
Switching Time

—w=— TX to RX

Switching Time

e
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CIRCUIT DESCRIPTION

Digital control circuit

The TS-950 digital control circuit has a multple chip
configuration centered around IC1 (uPD78C10G), and
consists of a 32K ROM (MBM27C256A), an 8K RAM
(TC5564APL), and an I/O port (MB89363B, CXD1095Q).
This circuit controls about 40 different inputs and about
70 different outputs.

A large fluorescent display tube and sub CPU dedi-

be controlled via serial data.

—cated for the display are used so thatthedisplaycan———CK2 or CK3;-and-CK4 by A8-(gate-array A0), and-mak-

= Encoder circuit

Ultra-small magnetic rotary encoders are used as
the main and sub encoders. The Mch click encoders
that were used in the TS-680 and have gained users
favor are installed. The encoder pulse is applied to
gate array LZ92K37, and read via the CPU bus. The
gate array is selected by the Y3 or Y4 lines. Encoder
data is output to DO to D7 by selecting encoders CK1,

ing RD active. 1C12 is used to rectify the waveform.

5V
Ico
LZ92K37
[ . PRI —1]Vss. ___ Vce —
@ CK3 DO
s06 JoL CKa D1
EN1 2 CK1 02
enz |0 CK2 03
G 4 »| A0 D4
@ s o9
506G (O ! » RD D6
SENT| 042 o—] Vss D7
senz| o
¢ o . 1C10
s LZ92K37
£33 \/
9 3 —{ Vss Vee F—
_ »lck3 DO Do
cent[ob &[>S wcka D1 D1
2 D2
CEN2| O CK1 D2 CPU
6| ol _3@04__ CK2 D3 D3 DUTA
BUS
RENT| 042 »{a0 D4 »D4
RENZ| O ”J@c'o Ts DS » D5
6 |od® ED) D6 » D6
: 13%‘2 ®——{ Vss D7 »D7
z IC12 7
TCA45848F
4/6) < RD
AB CPU
CONTROL
<« Y3  BUS
- Y4

Fig. 25 Encoder circuit
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X
PAX Se ::) FUNC LED
ier 2<
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Fig. 26 Digital control block diagram
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CIRCUIT DESCRIPTION

+ System reset

The power supply voltage is detected by the dedi-
cated reset IC M51351BML (IC14). [f the voltage is
found-to be low, the IC outputs a RESET signal to the
CPU and I/O to stop operation, and back up the RAM.

1C14 1 M518518BML

When the power supply voltage becomes normal (in-
cluding power on}, the reset is released, the CPU and I/
O are initialized after the time constant set by R5 and
C18, and operation resumes.

/AN
V

CN5-6 /) ____ N o
Lascnres g [T
J;, 08| ~——-~——:— ————— I W
pb—————> 1IC1-28 RES o : : '
1 ! !
|
'
L 5 RAM, 110 =
RESET ol
o L.
o "Reset time !
constant

Fig. 27 System reset

« Address control .

Since PDO to PD7 of the main CPU have multi-
plexed address and data signals, the address signal is
separated from the data signal by latching the address

(TC74HCB73AF).

PFO to PF7 become the high-order data (A8 to A15)
of the address. The address signal of A12 to A15 is
used as a chip select signal for each IC by address

signal using the ALE signal provided by I1C4 decoder IC5 (TC74HC138AF).
—e—sv S
vVee 6419
STOP 63|09 o7
PO7  e2f— 07
Po6 61— g: D6
POS 60— o D5
Eg; sef—¢ gz g; DATA BUS
e 72 e 02
poo 55— | 2105 po ADDRESS
PF7 54 ROM CS 0000 ~7FFF
PF6 53 Ald
CPU| prs 52 Al3 s
PF4 51 2'5 TCT4HCI38AF
s 5
b1 a8 Y az [, e
PFO 47 :SE :11: ; 8 5 ::’ 1/0 CS 8000~ BFFF (IC6}
ALE 46 42___ Al ™ 170 CS 9000~ 9FFF{1/2 ICT)
B ER 22 170 CS AOOO ~ AFFF(IC8)
Ges Y3 170 €S BOOO ~BFFF(1C9)
. L5461 s ju
LPD78CI0G-36 7]t Yl 1/0 CS CO00 ~ CFFFLICIO)
—Y7 Y3 1/0 CS DOOO ~DFFF{V2IC7)
8lyss Yo |2 Tcassif|
—-——>RAMCS 000 ~ FFFF(IC3)
Koo
[LaTen]
oo 0 veef2o
D7 2o e A7 a7
06 320 Py - — A6
05 430 P LU A -
D4 5o ol A4 an
R S —
b} 66 A2
01 8470 76l Al Al
bo Sls0 ec‘T‘&AO—_Ao
107 ves EN ADDRESS BUS
3 wr '.|
L=
A2
AN
A10
A9
— w48
A13
a1a 7/

Fig. 28 Separation of address and data, address decoder circuit
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+ Analog signal input

The main CPU (uPD78C10G-36) incorporates an 8-
channel A/D converter, and in addition, has makes use
of IC13 (MB4056) for entering 14-channel analog sig-
nals. Incoming analog signals are converted to digital
values, which are used as digital data.

IC1: puPD78C10G-36 (CPU)

Port name | Signal name Description

ANO PRM Processor meter voltage

AN1 MET1 S/RF meter voltage

AN2 MET3 ALC/IC meter voltage

AN3 RWM Reflected wave meter voltage

AN4 SLH Slope tune high cut amount voltage
ANS SLL Slope tune low cut amount voltage
ANB VBT VBT amount voltage

AN7 - Not used

IC13 : MB4056 (A/D converter)

+ Display

Since the TS-950 uses a large fluorescent display
tube combined with a meter, a new sub CPU for the
display drive has been developed. The sub CPU is
located on the display unit (X54-3080-00), and is con-
trolled by serial commands from the main CPU.

The work load on the main CPU can be decreased
by making the main CPU send display data and control
data to the sub CPU for display as a serial command,
since the sub CPU lights the fluorescent display dy-
namically.

The sub CPU lights the fluorescent display dynami-
cally according to the command data from the main
CPU. Since there are 24 grids, including the meter and
sub reception frequency, and the display scan speed is
not sufficient to control the grids by itself, the grids are
divided and scanned at high speed to avoid flickering.
The sub CPU not only drives the display, but also
performs other processing, such as repeater subtone
synthesis, beeper tone, LED display, and optional VS-2
audio synthesis.

The power required to light the display is supplied
by the power supply unit. '

The dimmer functions by varying the duty cycle of
the gate array output. A display enable signal is output
from the LH pin (CN5-3) of the display unit each time
one segment is displayed. This signal changes the
duty cycle continuously with the one-shot multivibrator
contained in NE555P of switch unit {(A) (J/10), and
changes the brightness through the gate array.

Next data

(
L

SUB CPU BUSY

Serial data is sent from CN5- 8 FCK to CN5-9 FDT.

Port name | Signal name Description
A0 PIT CW pitch variable voltage
Al CRU USB carrier point variable voltage
A2 CRL LSB carrier point variable voltage
A3 CRS Sub receiver carrier point variable voltage
1 A4 CRW Carrier variable voltage
A5 - Not used
AB POD1 AT variable capacitor 1 position voltage
A7 POD2 AT variable capacitor 2 position voltage
Table 9 Analog signal input
Address
0000
Main unit,
personal computer
control program
FCK
ROM : 1C2
MBM27C256A-25
FDT
8000
1/0 : 1C6
CXD1095Q FLE
9000
MB89363B(1/2)
A000
1/0 :1C8
CXD1095Q
B00O
Encoder : {1C9
LZ92K37
€000
Encoder : IC10
LZ92K37
D000
1/0 : 1C7
MB89363B(1/2)
EO0O
RAM : IC3
TC5569APL
FFFF

Fig. 29 Memory map
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CNS5-7 FLE : The command and number of data items are listed
in the command table.
CNS-6 FBY : LSB is the first data, and the FLE (J1) pulse is
required for each byte.
When FBY is high after FLE (J1), the next byte can be trans-

ferred.

Fig. 30 Sub CPU data transfer
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PPPPPPPPPPPPPPPYT @ o moworms  sumveoroms oz
o _ M M

(3) G3 :TXVFO 1kHz, SUB VFO 1kHz G13 : RIT 1kHz

G2 I JL (4 G4 :TXVFO10kHz, SUB VFO 10kHz ~ G14 : "kHz" display
G3 M (5) G5 :TXVFOQ100kHz, SUB VFQ 100kHz G15 : MAIN VFQ 10Hz
Ga M (6) G6 :TXVFO1MHz, SUBVFO 1MHz  G16 : MAIN VFO 100Hz
G5 M (7) G7 :TXVFO10MHz, SUBVFO 10MHz G17 : MAIN VFQ 1kHz
6 InB (8) G8 :A, B, Mfunction G18 : MAIN VFO 10kHz
— i i {9).. G9 :UnitsdigitinMch______ G19 : MAIN_VFO_100kHz
o8 M {10) G10 : Tens digitin Mch G20 : MAIN VFO 1MHz
(11) G23 : Upper meter G21 : MAIN VFO 10MHz
e I {12) G23 : Upper meter (22 : Filter select
Gro 1 (13) G24 : Lower meter One of G11 to G21 (Analog scale red pointer)
Gt _ﬂ m (14) G24 : Lower meter One of G11 to G21 (Analog scale red pointer)
G12 ml I {15) No display All G11 to G21 (Analog scale)
613 M M (1)  Repeat from (1)
n T
G15 iml M In (11) to (14), the meters (upper and lower) and analog scale
a6 [ml M red pointer light twice to increase the intensity.
There is a blanking time (whole display off) when the display is
617 JL J1 switched during each scan. The lighting period is approxi-
Gi8 M [ mately 520 ps {Display illuminated: approximately 470 us; blank-
619 m M ing: approximately 50 us).
G20 . 1 Me. .. - . IO
G21 1 im
G22 1
G23 mIR
G24 11
Fig. 31 Timing chart for display lighting (grid only)
LH (EN1) ‘__’ ‘_]
| |
[ pimoFF : :
| |
. DIM ON . » H
Blpin o cew Light | Light
I |
|
DIM ON - -
VR CW Light | l Light L_
Fig. 32 LH and Bl signals for dimmer
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« PLL data
The TS-950 has 10 PLLs (11 PLLs when the DSP-10
is installed).
The main CPU provides PLL data to these PLLs
according to the displayed frequency.
Main VFO PLL'S .o 3
Sub VFO PLLs
Local oscillator PLL's for frequency conversion . 3

Main carrier oscillator PLL ..o 1
Sub carrier oscillator PLL ..o 1
DSP sampling frequency PLL .......cccoooeeiinnn. 1

(TS-950SD type or units with DSP-10)

Since the data of these PLLs may be fixed, it is
given only once when the power is switched on.

As the main encoder changes, VCO1, VCO2, and
VCO3 change.

As the mode changes, VCO4, VCOO0, and VCO9
change. ‘

As the sub receiver frequency changes, VCO7 and
VCO8 change.

VCO5 and VCO6 change via data from the slope
tune and VBT.

Ten PLL ICs, excluding the DSP, provide unlock
data signals. If one of the PLLs shouid unlock, the
display changes to "......"" {decimal points only) to indi-
cate that the PLL is unlocked. Unlockdata from each
PLL is output to pin 8, A0, as UL data, so it can be
checked.

Loop VGO No. ic Ref. frequency/ Variable division VCO oscillator Input Unlock
Ref. division ratio ratio frequency terminal signal
MAIN | LO1 | Up Veot AF unit (X49-3020-00) 500k/20 76~136 73.06~103MHz FMI A0 (8 pin)
IC11 ; CXD1225M {11 pin) | "H":Unlock
Middle V€02 PLL unit (X50-3100-00) 100k/100 366-~317 49.5~44 5MHz FMmI A0 (8 pin)
1C2 : CXD7925B (11 pin) | "H": Unlock
Down VCo3 PLL unit {(X50-3100-00) 2k/5000 29000~28001 58~56MHz FMI AO (8 pin)
IC3: CXD79258 (11 pin) | "H":Unlock
L0Z | 2nd local VCoo AF unit {X43-3020-00) FM mode : 5k/2000 FM mode : 12844 Fixed at 64.22MHz | FMI AD (8 pin}
oscillator IC13: CXD1225M Other than FM mode : | Other than FM mode : (11 pin) | "H": Unlock
: 20k/500 3211
L03 | 3rd local VCO6 CAR unit (X50-3110-XX) 2k/5000 Center 35750 Approx. 71.5MHz | FM! AD {8 pin)
oscillator IC3 : CXD7925B {11 pin} | "H":Unlock
L04 | 4th local VC05 CAR unit {X50-3110-XX) 2k/5000 Center 17750 Approx. 35.5MHz | FMI AD (8 pin)
oscillator IC1: CXD7925B {11 pin) | "H":Unlock
CAR VCo9 CAR unit {X50-3110-XX) 2k/5000 Center 29750 Approx. 59.5MHz | FMI A0 (8 pin)
IC9 : CXD79258 (11 pin) | "H": Unlock
V€04 CAR unit (X50-3110-XX) 2k/5000 Center 34750 Approx. 69.5MHz | FMI A0 (8 pin)
IC6 ; CXD79258 {11 pin} | "H":Unlock
SUB | LO | Up vco7 PLL unit {X50-3100-00) 2k/5000 185~3185 40.065~70.055MHz | AMI AQ (8 pin)
IC17 : CXD7925B (13 pin} | AO(8 pin)
Down VC0o8 PLL unit (X50-3100-00) 2k/5000 54500~53501 109~107MHz FMI A0 (8 pin)
IC10: CXD79258 {11 pin) | "H":Unlock
CAR | MAIN CAR VCOo4 CAR unit {X50-3110-XX) 2k/5000 Center 34750 Approx. 69.5MHz | FMI A0 (8 pin)
shared shared IC6 : CXD79258 (11 pin) | "H":Unlock
DSP | DSP VCO11 DSP unit {X53-3260-00} 54,054k/185 728 FMI
1C34 : CXD79258 Fixed at 39.351MHz | {11 pin)
The input frequency for the reference frequency of the PLL IC is 10MHz.
Table 10
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+ Key scan
The PA port and PB port of IC8 form a keyboard
matrix. A scan signal (a negative pulse) is output from

40

the switch at the intersection of the matrix is pressed,
the PA port bit goes low. Thus, which switch is
pressed can be detected. Keys are software-de-

the PB port. One column corresponding to the PA port bounced.
is selected, and the state of that switch is read. When
o
2z i 85 8% 83 8% gs Sx
S < ¢ ¢ M < M <
3
s1 se[s.83] |[s11[455] |ste [TF-s] [se2 [Tone] |ses [TF-w] [s3a[sUe] [s4o[sTEP]
01 — I 1 —l 1 — — —
s —O ? +—O ? *—O ? O ? +—O ? —O ? *—O j>
ic8 so ® * . - .
PB e ™ s2[comp] |s7 s12 $17 s23 s29 35 s41
—1 — 1 —_ —_ —_ —_ —1
R Se) ? $ 0 O $#0 o0 $0 0 &0 O $&0 O 0 O 0 ¢
1c8 s1 ——K] & * *
P81 s3 s8 $13 si8 s2a{Txs] |s30 s36 [5] sa2 [6]
-—l —_— -l —t —1 —_— —r —_—t
|D3 $+©° Q2 0 o 0 © &0 0 0 o o0 ¢ 9 ¢ =0 9
Ic8 s2 <} . - -
PB2 ™ s4 s9 s14 s19 s25 [Txm] |s31 $37 sa3 [9]
1 . 1 b —l —_—1 R —
.D: =0 Q $O 0 $&0 O =0 O $0O O $—0 ¢ &° ¢ &0 9
c8 S3 . 4 . 4 . 4
Pas o~ ss[voice] |swo s1s[F.Lock]|s20 [a- 8] |s26 s32 s38 [0] s44
— 1 1 1 —_—l —l L 1
DS o 9 =0 9 Lo ? —O0 0 ¢—O ? —O Q —O +—O ?
1c8 s4 —+<F * —e
PB4 521 s27 sss[MIN]  |s30 $45[SCAN]
L O | . S IO N S S ]
D6 —oO L-o ? —o ? O ? —O ? O
ic8 S5 '——E: * * * * T
P85
RIT XIT [cLEAR]
b7 $53 S54 S$55
o Lo Lo
Ic8 s6

FB6

Fig. 33 Keyboard matrix

+ Bandscope signal

The SM-230 Station monitor can be connected to
the TS-950. The sub receiver frequency can be dis-
played as an intensity marker point on the SM-230
tube surface because of the simultaneous two band
receive function of the main unit.

The digital unit outputs the difference between the
main frequency and the sub frequency to the SM-230.
The TS-950 receives bandscope scan width data from
the SM-230, and outputs the sub reception frequency
point at the position specified by the sweep width
when the center of the tube surface is the main re-
ceive frequency. It then displays it by the intensity
marker on the SM-230.

The resolution for each scan width is divided and
sent by 100 divisions to the right and 100 divisions to
the left from the center of the tube surface {(a total of
200 divisions).

+25kHz : 50 kHz/200 = 250 Hz resolution

The main CPU controls the main and sub receiver
frequency, and calculates the direction of the sub re-
ceiver frequency as compared to the main frequency
(right or left from the center of the tube surface) and
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the difference between them. It is processed by the
D/A converter, buffered, and output as a digital value
according to the range and resolution. 1t is output to
the SCOPE pin.

SMKC is the ON/OFF signal for sub reception. This
signal turns the intensity marker on or off so that there
is no intensity point when the sub receiver is off. The
output is grounded by the open collector when the sub
receiver is turned on.

DIGITAL UNIT
{X46-3050-XX)

CN23

<
(o]
N

AAA
wW

SMKR

"L
M
o
er| 13 Y
Ps6 ® T SMKkC
PS5 ® 35 y
ic7 P54 3 ,,—L
[i76] Ps3 - ]
(2] Ps2 x VRy S— |
P51 2
P50
5 H on |
= ,J,— FMG1 |
[~ |

Fig. 34 Bandscope signal
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» AT control

The AT band data is decoded by LPF data, and the
AT tap is always switched. When the main unit begins
transmission, the VSWR is calculated from the values
of power and RWM (reverse power), and the VSWR
signal is applied to the AT unit to display on the SWR
meter and judge whether the AT tuning has been
completed.

1) When AT auto switch is on

The AT unit controls the relay so that signals pass
through the matching circuit, and places the AT control
system in standby.

The main CPU takes the variable capacitor position
set for the band from preset data, and drives it to that
position. Even if the band changes, the CPU drives the
capacitors to the preset position stored in memory,
and waits for the next operation.

2) AT TUNE on by AT auto

When both AT Auto and AT Tune are pressed at the
same time, the mode is changed to CW, the filter is
set to 8.83 MHz 2.7 kHz, 4565 kHz 2.7 kHz for trans-
mission, and the AT tune mode is set.

Since transmit is initiated. by AT TUNE, the main
CPU outputs the VSWR signal and waits until the tune
completion signal (OK signal) arrives from the AT unit.
The AT unit enters the auto tune mode, and start
tuning automatically.

The rotation angle of the variable capacitor is limited
by the variable resistor connected to it. Therefore, if
the variable capacitor approaches the mechanical limit

of the variable resistor, the motor rotation is reversed
towards the preset side from the detector side, in the
same way as for the preset setting position, and the
variable capacitor position is moved to the other end of
the variable resistor range, and returned to the detec-
tor side. The main CPU continues tuning, and waits
until a tuning completion signal arrives.

When manual presetting is performed, the motor
rotation is switched from the detector side to the
preset side, and the variable capacitor position is moved
by potentiometers, R-tune and X-tune at the upper
right of the set.

3} When the tuning is completed

When the AT unit outputs a tune completion signal
(OK=Low), the main CPU updates preset data, making
that variable capacitor position the new preset value.

4) When AT tuning is off

When AT Auto or AT Tune is released, the AT Tune
mode is released. The mode and filter are returned to
their values before AT tuning was initiated.

+ Receive bandpass filter selection (RF unit)

The RF BPF signal (RBO to RB3) from the digital unit
is buffered by Q6 and Q7 of the digital unit, and is then
forwarded to the RF unit. The RF unit obtains RF BPF
data divided into 15 from 4 bits using two sets of
BCD-to-Decimal decoders. Band data is given in the
list. RF BPF data is 4-bit parallel data.

RF UNIT
(X44-3100-00)
DIGITAL UNIT | |
{X46-3050-XX) l I (MHz)
. Y7 Gl— 4.0~7.0
v -
| | 1 % LT ]dve vsp——=30~40
’__97__ | [ $32 3 | dvo v Y5h——» 7.5~100
1 RB3[~[2 5 e
P33 T O 0 L Yap——» 0.5~ 1.6
P2 D RB2|~13 4 ¢ §v3sb—14—»1.6~30
~
P31l—l- — — —as RB11HI4 3 B Y2 p——»24.5~30.0
P30 l_[: 1 RBO|~IS 2 A Gy 21 ~ 215
I Do I lcm? ICNG —{vec YOp——=14.0~14.5
Ic7 L/

|
C
l

Fig. 35 RF BPF division
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« [F filter switching

(455 kHz : Signal unit, 8.83 MHz : IF unit)

The IF filter switching signal from the digital unit is
sent to the signal unit as 10-bit serial data. In the
signal unit, serial-to-parallel converter IC8 (TC9174F)
converts the serial data to parallel data to select the
8.83-MHz filter and the 455 kHz IF filter. IF filter select
data is stored in memory as a portion of the VFO data

The 8.83 MHz 270-Hz filter has no dedicated con-
nection pointed is mounted in the same place as the
8.83 MHz 500 Hz filter position. 500 Hz and 270 Hz are
recognized by the DIP switch, but they cannot be used
at the same time.

-—for-each-mode—— - - _— |

The optional IF filter data is set by S1 of the digital

unit, so that filter positions without filters are not se-

IF UNIT
(X48-3060-00)
“eNIO oN
88FDIA1 ! 8.83- 509(0PTION)
8sFE| |2 2

lected.

———— 8.83-1.8K(OPTION)
88FC 33

N . " |
: There is a filter LS

8.83-2.7K
1c8 88F8 4
| | TCS134F 8.83 - 6K (OPTION)
FAL P S Or———» 8.83 - FMISK
DIGITAL UNIT | | L—ouTts ouT? " FMNC
(X46-3050-XX) ouTS OUTE CN9 [ pp——
| | OUTIO OUTS| 455 - FM6K ]
CN3 cN2
| | SO OUT4[—————= 455 ~ 250 (OPTIONI |
PDo SOl din ST OUTE———— 455 - 6K I
ce peal—STBIAN2 31, K ouT2b———— 455 - 500(0PTION)
I —
PD1 |—SCKISHS 2.5 STB  OUTI f—— w455 - 2.7K l
I | SV lyee G I
| | [sEr1aL/PARALLEL conv.] l
ics | | siGNAL UNIT
- e [o] o (X67-3380:00) — e e
8~y ¥ 0 I
o
difgaaq I
SWon r-% % % % % % l

8.83 ~ 270
8.83 - 500
455 - 250

« Transmit LPF, AT band data (LPF unit, AT unit)
Transmitter system band data (LPO to LP3) from the
digital unit is buffered by Q8 and Q9 of the digital unit.

Fig. 36 IF filter switching

signal divided and decoded by the filter unit selects TX

LPF in the filter unit and the AT BAND of the AT unit.

For the appropriate band data, see the accompanying

The data is then forwarded to the filter unit. The select list. , :
15v
I | 7.5~10.5
I | Q1 25A562(Y)
l I:Y7 G o
Nt 01 21.5~300
I : Y8 Yeg” IN2 02 aj‘
cN18 CNB s
- a Y5 IN3 | 3 4.0~7.5
P37 ___[I_Dcoejl LPY o2 So o 3 va ING @ T4
P36 L - LP2lsf3 31, ';1’ Y3 INS & OS5 14.5~ 21.5
P35 ==3 LPilofd 2o B . Y2 iNg 2 06 25~4.0
P34 —I-TDCQB | LPOLOE 1 _’\|>_ a 2w N7 § 7 10 5~145
o7 _L—Do—,_— S3sg e YO N8 08 16 ~25
— L2 1113 l_L—' — “—vs G CNT
I I - ; 1
-5y DECODER SO |10AT
I I DRIVER < Ol25aT
28AT
I 210 |7a1 AT BAND DATA
| S O 18AT AT UNIT
510 [21a7
DIGITAL UNIT FILTER UNIT g
(X46-3050-XX) _J (X51-3060-XX) 815 aat
—_— - - 4]
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Fig. 37 Transmit LPF, AT band data
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+ List of band data Frequency VCO0 VB VCOB RB RX BPF LP LPF
Note: VB, RB, and LP are the (MH2) N |VvBD|VBC|VBB|VBA | RB3 | RB2 | RB1 | RBO | LP3 | LP2 | LP1 | LP1
logic signals on the output pins | 0.01000 ~ 0.49999 76 0 1 1

of the I/O port. 0.50000 ~ 0.99999 77
1.00000 ~ 1.49999 78 -
1.50000 ~ 1.62000 79
1.62001 ~ 1.99999 79
2.00000 ~ 2.4999 80
2.50000 ~ 2.99999 81
3.00000 ~ 3.49999 82
3.50000 ~ 3.99999 83
4.00000 ~ 4.49999 84
450000 ~ 4.99999 85
5.00000 ~ 5.49999 86
5.50000 ~ 5.99999 87
6.00000 ~ 6.49999 83
6.50000 ~ 6.99999 89
7.00000 ~ 7.49999 90
7.50000 ~ 7.99999 91
8.00000 ~ 8.49999 92
8.50000 ~ 8.99999 93
9.00000 ~ 9.49999 94
9.50000 ~ 9.99999 95

10.00000 ~ 10.49999 96
10.50000 ~ 10.99999 97
11.00000 ~ 11.49999 98
11.50000 ~ 11.99999 99
12.00000 ~ 12.49999 | 100
12.50000 ~ 12.99999 | 101
13.00000 ~ 13.49999 | 102
.13.50000 ~ 13.99999 | 103
14.00000 ~ 14.49999 | 104
14.50000 ~ 1499999 | 105
15.00000 ~ 15.49999 | 106
16.50000 ~ 15.99999 | 107
16.00000 ~ 16.49999 | 108
16.50000 ~ 16.99998 | 109
17.00000 ~ 17.49999 | 110
17.50000 ~ 17.99999 | 111
18.00000 ~ 18.49999 | 112
18.50000 ~ 18.99999 | 113
19.00000 ~ 19.49999 | 114
19.50000 ~ 19.99999 | 115

20.00000 ~ 20.49993 | 116

20.50000 ~ 20.99999 | 117

21.00000 ~ 21.49999 | 118

21.50000 ~ 21.49999 | 119

22.00000 ~ 22.49999 | 120

22.50000 ~ 22.99999 | 121

23.00000 ~ 23.49999 | 122

23.50000 ~ 23.99999 | 123

24.00000 ~ 24.49999 | 124

2450000 ~ 24.99999 | 125

25.00000 ~ 25.49999 | 126

25.50000 ~ 25.99999 | 127

26.00000 ~ 26.49999 | 128

26.50000 ~ 26.99999 | 129

27.00000 ~ 27.49999 | 130

27.50000 ~ 27.99999 | 131

28.00000 ~ 28.49999 | 132

28.50000 ~ 28.99999 | 133

29.00000 ~ 29.49999 | 134

29.50000 ~ 29.99999 | 135

30.00000 136
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CIRCUIT DESCRIPTION

« Functions of IC pins
1) MAIN CPU : uPD78C10G-36 (Digital unit IC1)

Port name | Pin No. Name Function 1/0 Remarks
A port PAQ 1 FDT Fluorescent display tube, LED display data 0]
PA1 2 FCK Fluorescent display tube, LED display data clcok (0]
PA2 3 FLE Fluorescent display tube, LED display data enable 0
PA3 4 FBY Fluorescent display tube, LED display data busy I | “L":Busy, "H": Sub CPU is ready to receive
PA4 5 MRBK | Main RF blanking O | "H": Blanking
PAS 6 SRBK Sub. RF blanking. 1 O | "H!".: Blanking
PAGB 7 - Not used
PA7 8 CSS Transmit/receive control signal | | “H":Reception, "L" : Transmission
B port | PBO~PB2 9~11 C0~C2 External A/D (MB4056) channel data ¢}
PB3 12 CS External A/D chip select O | "L": Chip select
PB4 13 CLK External A/D data clock 0
PB5,PB6 14,15 - Not used
PB7 16 DO EXternal A/D data |
C port PCO 17 TXD Personal computer interface transmit signal O | TTL leve!
PC1 18 RXD Personal computer interface receive signal {1 I ] TTL level
PC2 19 CTS Personal computer interface transmission enable signal | | TTL level
PC3 20 - Not used
PC4 21 RTS Personal computer interface reception enable signal | O | TTL level
PC5~PC7 | 22~24 - Not used
AD AN7 4 - Not used
port ANG 40~ VBT | A/Dchannel 6, VBT input™ "~~~ ~— I
AN5 39 SLL A/D channel 5, slope tune low-cut VR input |
AN4 38 SLH A/D channel 4, slope tune high-cut VR input |
AN3 37 RWM A/D channel 3, reflected wave voltage input |
AN2 36 MET3 A/D channel 2, ALC/Ic meter voltage input I
AN1 35 MET1 A/D channel 1, Signal/RF meter voltage input |
ANO 34 PRM A/D channel 0, Processor meter voltage input |
Control | PDO~PD7| 55~62 |ADO~AD7| CPU address/data multiptex bus /0
signal PFO~PF7 { 47-~54 A8~A15 | CPU high-order address bus . 0
ALE 46 ALE | Address/data separation signal 0
RD,WR 44,45 RD,WR | Read/Write signal 0
NMI 25 NMI Nonmaskable interrupt | | Always ""H"
M1,M0 27,29 M1,M0 | External memory mode | | Always "H"
AVce 43 AVce Power supply for A/D converter |
AVREF 42 AVREF Reference power supply for A/D converter I | 5V
AVss 33 AVss Ground for A/D converter
X1,X2 30,31 X1,X2 CPU clock crystal pin |
RES 28 RES CPU reset signal I |""L" : Reset
STOP 63 STOP CPU stop signal | | Always "H"
2) Extended 1/0 : CXD1095Q (Digital unit IC6)
Port name | Pin No. Name Function 1/0 Remarks
A port PAO 54 oK AT tune operation signal I { "H" :In operation
PA1 55 MNS AT manualfauto switch signal I | "L": Auto, "H" : Manual
PA2 56 ATA AT ON (auto)/ OFF (through) switch signal I | "L":ON, "H":QOFF
PA3 59 ATS AT tune start switch signal | "L : Stop, "'H'"' : Start
PA4 60 UL Unlock signal 1 | "L @ Unlock
PAS 61 UL2 Unlock signal 2 |
PA6 62 UL3 Unlock signal 3 [
PA7 63 DB DSP installation signal | | "H'" : DSP installation
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Port name | Pin No. Name Function 1/0 Remarks
B port PBO 64 MDA DSP control data O | For DSP and PLL in DSP
PB1 3 MCK DSP control data clock O | For DSP and PLL in DSP
PB2 4 MEN DSP control data enable O | For DSP
P83 5 MLE DSP control data enable O | For PLL in DSP
PB4 6 STB Serial-to-parailel conversion IC data enable O | TCo174F
PBS 7 HIPC AlP on/off signal O | "L":OFF, "H": ON
PB6 8 PCK PLL control data clock o}
PB7 9 PDA PLL control data 0
C port PCO 11 PLE7 PLL control data enable 7 O | For VCO7
PC1 12 PLE6 PLL control data enable 6 O | For VCO6
PC2 13 PLES8 PLL control data enable 8 O | For VCOS8
PC3 14 PLES PLL control data enable 5 O | For VCO5
PCa 15 PLE3 PLL control data enable 3 O | For VCO3
PC5 16 PLE9 PLL control data enable 9 O | For VCO9
PCeé 17 PLE2 PLL control data enable 2 O | For VCO2
PC7 18 PLE4 PLL control data enable 4 O | ForVCO4
D port PDO 20 SD Serial-to-parallel conversion IC data O | TC9174F
PD1 21 CK Serial-to-parallel conversion |C data clock 0
PD2 22 DATC DATA mode | O | "H": Mode is selected
PD3 23 FSKC FSK mode o}
PD4 24 AMC AM mode o}
PD5 27 CcwWC CW mode 0
PD6 28 FMC FM mode 0
PD7 29 SSBC SSB mode 0
E port PEO 49 ALMS MET3 select signal QO | "L" :lc meter, "H" : ALC meter
PE1 50 - Not used
PE2 52 TXI Transmit disable signal O | "H" : Transmit disable
PE3 53 ESS Personal computer interface transmission request signal O | "H" : Transmission request
Control | DO~D7 }30~32,35~33] DO~D7 | Data bus I/0
signal RD,WR 44,43 RD,WR | Read/Write signal |
AO~A2 46~48" | A0~A2 | Port select signal !
ODEN 41 ODEN Output disable signal I | When reset, all ports become input ports
CS 45 CS Chip select signal |
3) Extended 1/0 : MB89363B (Digital unit IC7)
Port name | Pin No. Name Function 1/0 Remarks
A port P00 28 SLE1 FSK control shift data 1 O
(POX) PO1 27 SLE2 FSK control shift data 2 O
P02 26 SLE3 FSK control shift data 3 O
P03 25 APRE AT manualfauto signal O | "L" : Manual, "H" : Auto
PO4~P06 | 23~21 - Not used
PO7 20 SMKC SM-230 sub-marker control signal O | "L":OFF, "H":ON
Bport [ P10~P17 | 44~51 PRE1 AT variable capacitor 1 preset D/A data 0
{P1X)
C port | P20~P27 | 34~40,43 PRE2 AT variable capacitor 2 preset D/A data O
{P2X) I
D port | P30~P33 | 77~80 |RBO~RB3| Receive band data 0
{P3X) P34~P37 1~4 LPO~LP3 | Transmit band data 0O
E port | P40~P47 | 54~61 VSWR | AT SWR D/A data o)
{P4aX)
F port | P50~P57 | 62,65~71 SMKR SM-230 sub-marker D/A data (0]
{P5X)
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Port name | Pin No. Name Function 1/0 Remarks
Control |DB0O~DB7| 12~19 |DB0~DB7| Data bus 1/O
signal RD,WR 76,5 RD,WR Read/Write signal |
RES 6 RES Reset signal I | “L": Reset
AQ,A1 31,32 AOQ,A1 Port select signal |
CSo 29 CSo Chip select signal | YL POX~P2X is select
CS1 75 CS1 Chip select signal I | "L": P3X~P5X is select
4) Extended I/0 : CXD1095Q (Digital unit [C8)
Port name | Pin No. Name Function 1/0 Remarks
Aport | PAO~PA7 | 54-~63 KO0~K7 Key input |
B port | PBO~PB7 | 64,3~9 S0~S7 Key matrix select signal 0
C port PCO 11 SABK Sub AF blanking O | "H": Blanking
PC1 12 MABK Main AF blanking O | "H": Blanking
PC2 13 PLEO PLL control data enable 0 O | For VCOO
PC3 14 PLE1 PLL control data enable 1 O | For VCO1
PC4~PC7 | 15~18 |VBA~VBD| PLL band data 0]
D port PDO 20 RG1 SM-230 sweep width data 1 |
PD1 21 RGO SM-230 sweep width data 0 |
PD2~PD6| 22~28 - Not used
PD7 29 FRS Filter DIP switch select signal 0
E port PEO 439 MOS Transmission monitor switch signal || "L":OFF, "H":ON
- I PE1 50 | - | Notused o )
PE2 52 MD MIC down switch signal O | "L":ON
PE3 53 MU MIC up switch signal O | "L":ON
Control | DO~D7 |30~32,35-39| D0~D7 | Data bus 1/O
signal RD,WR 44,43 RD,WR | Read/Write signal !
AQ~A2 46~48 A0~A2 | Port select signal !
ODEN 41 ODEN Output disable signal || When reset, all ports become input ports|
CS 45 CS Chip select signal |
5) Extended 1/O (A/D converter) : MB4056 (Digital unit IC13)
. Port name | Pin No. Name Function 1/0 Remarks
A/D A0 2 PIT A/D channel 0, pitch VR input |
port Al 3 CRU A/D channel 1, carrier USB VR input |
A2 4 CRL A/D channel 2, carrier LSB VR input |
A3 5 CRS A/D channel 3, carrier sub VR input |
A4 6 CRW A/D channel 4, carrier window VR input |
A5 7 - Not used
A6 '8 POD1 A/D channel 6, AT variable capacitor position VR1 input| |
A7 9 POD2 A/D channe! 7, AT variable capacitor position VR2 input| |
Control | C0~C2 12~14 C0~C2 | Channel select signal ]
signal CLK 16 CLK AJD data select signal |
CS 15 CS Chip select |
DO 17 DO AJD data 0]
Vref 19 Vref AJD reference power supply 0O | sv
RS 18 RS Range select signal I | Always ""H"
S/D 11 S/D Conversion mode signal t | Always "H"
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6) SUB CPU : HD643180XO0FS6 (Display unit IC1)

Port name | Pin No. Name Function 1/0 Remarks
A port PAO 54 LFSK FSK mode LED O | "H":LED on
PA1 55 LLSB LSB mode LED O | "H":LEDon
PA2 56 LUSB USB mode LED O | "H":LEDon
-PA3 57 LFM FM mode LED O | "H":LEDon
RXS 58 EDT Sub CPU serial data input [
CKS 59 FCK Sub CPU serial clock input |
PAB 60 LAM AM mode LED O | "H":LEDon
PA7 61 LCW CW mode LED O | "H":LEDon
E port PEO 23
PE1 24
PE2 25 BSY VS-2 busy input b | "H" :VS-2 busy
PE3 28 TR TX/RX input | "HYLTX, LT RX
Control | PCO~PC7 | 6~14 A0~A7 | CPU low-order address bus 0
port PDO~PD7 | 15~22 A8~A15 | CPU high-order address bus (0]
PFO~PF7 | 30~37 D0O~D7 | CUP data bus 1/0
NMI 1 NMI Interrupt input for subtone synthesis |
INTO~INT2 2~4 INTO~INTZ | Not used | | Fixed at ""H" level
RTS 45 TN2 1750 Hz tone control output O | TONE ON, f=1750 Hz, TX : "H"
MPO,MP1 72,73 MPO,MP1 | CPU mode setting input | MPO : "L, MP1 : "H" fixed
BUSPQ 79 BUSPQ | Not used | Fixed "H" level
WAIT 77 WAIT Not used | Fixed "H" level
EX'tal, X'tal 74,75 Ex'tal X'tal | Crystal connection pin | | f=11.6 MHz
7) Gate array : MB622180PF (Display unit I1C2)
Port name | Pin No. Name Function 1/0 Remarks
PO port P00 34 Pal Fluorescent display tube segment a1 drive output O | For TX VFO display
P01 35 Pb1 Fluorescent display tube segment b1 drive output O | 7 segments (upper right)
P02 36 Pc1 Fluorescent display tube segment c1 drive output O | "H'" : Active
P03 37 Pd1 Fluorescent display tube segment d1 drive output O
P04 38 Pe1 Fluorescent display tube segment el drive output O
P05 39 Pf1 Fluorescent display tube segment {1 drive output (0]
P06 41 Pg1 Fluorescent display tube segment g1 drive output (0]
PQ7 42 Ph1 Fiuorescent display tube segment h1 drive output O
P1 port P10 43 Pa2 Fluorescent display tube segment a2 drive output O | For sub VFO display
P11 44 Pb2 Fluorescent display tube segment b2 drive output O | 7 segments (yellow)
P12 45 Pc2 Fluorescent display tube segment ¢2 drive output O | "H" : Active
P13 46 Pd2 Fluorescent display tube segment d2 drive output 0
P14 47 Pe2 Fluorescent display tube segment e2 drive output (0]
P15 48 Pf2 Fluorescent display tube segment {2 drive output 0
P16 49 Pg2 Fluorescent display tube segment g2 drive output 0
P17 50 Ph2 Fluorescent display tube segment h2 drive output O 1. )
P2 port P20 55 Pa3 Fluorescent display tube segment a3 drive output O | For main VFO display
P21 56 Pb3 Fluorescent display tube segment b3 drive output O | 7 segments (Center)
P22 57 Pc3 Fluorescent display tube segment ¢3 drive output O | "H": Active
P23 58 Pd3 Fluorescent display tube segment d3 drive output ¢}
P24 59 Pe3 Fluorescent display tube segment e3 drive output 0
P25 60 Pf3 Fluorescent display tube segment f3 drive output e}
P26 61 Pg3 Fluorescent display tube segment g3 drive output 0]
P27 62 Ph3 Fluorescent display tube segment h3 drive output (0]
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Port name | Pin No. Name Function 1/0 Remarks
P3 port P30 63 P1G Fluorescent-display tube grid 1G drive output O | Grid select signal 3
P31 64 P2G Fluorescent display tube grid 2G drive output O | The rightmost grid of the display
P32 66 P3G Fluorescent display tube grid 3G drive output O | tubeis 1 (1G).
P33 67 P4G Fluorescent display tube grid 4G drive output O | "H": Active
P34 68 P5G Fluorescent display tube grid 5G drive output (6]
P35 69 P6G Fluorescent display tube grid 6G drive output O
P36 70 P7G Fluorescent display tube grid 7G drive output 0O
1 —P37— | 71— | —P8G— [ Fluorescent display tube grid8G drive output @) - -
P4 port P40 72 P9G Fluorescent display tube grid 9G drive output O | "H" : Active
P41 73 P10G Fluorescent display tube grid 10G drive output o}
P42 74 P11G Fluorescent display tube grid 11G drive output 0
P43 75 P12G Fluorescent display tube grid 12G drive output 0
P44 84 P13G Fluorescent display tube grid 13G drive output o}
P45 85 P14G Fluorescent display tube grid 14G drive output o}
P46 86 P15G Fluorescent display tube grid 15G drive output o}
P47 87 P16G Fluorescent display tube grid 16G drive output 0
P5 port P50 88 P17G Fluorescent display tube grid 17G drive output O | "H" : Active
P51 89 P18G Fluorescent display tube grid 18G drive output 0
P52 91 P19G Fluorescent display tube grid 19G drive output 0]
P53 92 P20G .| Fluorescent display tube grid 20G drive output 0
P54 93 P21G Fiuorescent display tube grid 21G drive output 0]
P55 94 P22G Fluorescent display tube grid 22G drive output 0
- P56 95 P23G | Fluorescent display tube grid 23G drive output o)
P57 96 P24G Fluorescent display tube grid 24G drive output 6]
P6 port P60 97 PA1 Fluorescent display tube segment Al drive output O | "H" : Active, analog scale
P61 a8 PA2 Fluorescent display tube segment A2 drive output O | "H": Active, for red pointer display
P62 99 PB Fluorescent display tube segment B drive output O | "H": Active
P63 100 PC Fluorescent display tube segment C drive output 0
PB4 1 PD Fluorescent display tube segment D drive output 0
P65 2 PE1 Fluorescent display tube segment E1 drive output 0]
P66 5 PE2 Fluorescent display tube segment E2 drive output 0]
P67 6 - Not used
P7 port P70 7 PCC Fluorescent display tube segment CC drive output O | Meter scale select signal
P71 8 PDD Fluorescent display tube segment DD drive output O | "H": Active
P72 9 PEE Fluorescent display tube segment EE drive output o}
P73 10 PFF Fluorescent display tube segment FF drive output O
P74 11 Pit Fluorescent display tube segment i1 drive output O | Red letter display segment
P75 12 Pi3 Fluorescent display tube segment i3 drive output O | "H": Active
P76 13 Pj3 Fluorescent display tube segment |3 drive output O | For kHz display, "H" : Active
P77 14 PALL Fluorescent display tube segment ALL drive output O | Foranalog scale display, "H" : Active
Control | D0O~D7 24~33 D0~D7 | CPU data bus I/O
port A0~A2 21~23 A0~A2 | CPU address bus i
NRES 16 NRES Reset input I | "L": Reset
NRD 17 NRD RD strobe | | “L": Read
NWR 18 NWR WR strobe [ ] "L": Write
NCS1 19 NCS1 Chip select 1 | “L": Active
NCS0 20 NCSO0 Chip select 0 I "L":Active
ENO 51 ENO Qutput control 0 i1 "H" : Active
EN1 52 EN1 Output control 1 I | "H" : Active
CKI 81 CKi Display control flip-flop clock |
NCLI 82 NCLI Display control flip-flop clear |
DOUT 83 DOUT Display control flip-flop output 0]
DIRO 76 DIRO Port |/O specification 0 I | Fixed "'L" level
DIR1 77 DIR1 Port I/O specification 1 I | Fixed "L" level
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8) Gate array : MB622180PF (Display unit IC3)

Port name | Pin No. Name Function 1/0 Remarks
PO port P0OO 34 PPWR Fluorescent display tube segment PWR drive output O | Meter selection segment
PO1 35 PS Fluorescent display tube segment S drive output O | "H": Active
P02 36 PL30 Fluorescent display tube segment L30 drive output O | Lower meter segment
P03 37 PL29 Fluorescent display tube segment L29 drive output O | "H": Active
P04 38 PL28 | Fluorescent display tube segment L28 drive output 0
P05 39 PL27 Fluorescent display tube segment L27 drive output 0]
P06 41 PL26 Fluorescent display tube segment L26 drive output O
P07 42 PL25 Fluorescent display tube segment L25 drive output O
P1 port P10 43 PL24 Fluorescent display tube segment L24 drive output O | Lower meter segment
P11 44 PL23 Fluorescent display tube segment L23 drive output O | "H": Active
P12 45 PL22 Fluorescent display tube segment L22 drive output O
P13 46 PL21 Fluorescent display tube segment L21 drive output 0
P14 47 PL20 Fluorescent display tube segment L20 drive output O
P15 48 PL19 Fluorescent display tube segment L19 drive output 0
P16 49 PL18 Fluorescent display tube segment L18 drive output O
P17 50 PL17 Fluorescent display tube segment L17 drive output (0]
P2 port P20 55 PL16 Fluorescent display tube segment L16 drive output O | Lower meter segment
P21 56 PL15 Fluorescent display tube segment L15 drive output O | "H": Active
P22 57 PL14 Fluorescent display tube segment L14 drive output O
P23 58 PL13 Fluorescent display tube segment L13 drive output O
P24 59 PL12 Fluorescent display tube segment L12 drive output O
P25 60 PL11 Fluorescent display tube segment L11 drive output 0
P26 61 PL10 Fluorescent display tube segment L10 drive output ‘O
P27 62 PL9 Fluorescent display tube segment L9 drive output o]
P3 port P30 63 PL8 Fluorescent display. tube segment L8 drive output O | Lower meter segment
P31 64 PL7 Fluorescent display tube segment L7 drive output O | "H": Active
P32 66 PLE Fluorescent display tube segment L6 drive output O
P33 67 PL5 Fluorescent display tube segment L5 drive output 0
P34 68 PL4 Fluorescent display tube segment L4 drive output (0]
P35 69 PL3 Fluorescent display tube segment L3 drive output 0
P36 70 PL2 Fluorescent display tube segment L2 drive output (0]
P37 71 PL1 Fluorescent display tube segment L1 drive output 0
P4 port P40 72 PBB Fluorescent display tube segment BB drive output O | Meter scale selection
P41 73 PAA Fluorescent display tube segment AA drive output O | "H": Active
P42 74 PU30 Fluorescent display tube segment U30 drive output O | Upper meter segment
P43 75 PU29 Fluorescent display tube segment U29 drive output O | "H": Active
P44 84 pPU28 Fluorescent display tube segment U28 drive output 0
P45 85 PU27 Fluorescent display tube segment U27 drive output O
P46 86 PU26 Fluorescent display tube segment U26 drive output (0]
P47 - 87 PU25 Fluorescent display tube segment U25 drive output O
P5 port P50 88 PU24 Fluorescent display tube segment U24 drive output O | Upper meter segment
P51 89 PU23 Fluorescent display tube segment U23 drive output O | "H": Active
P52 AN PU22 Fluorescent display tube segment U22 drive output 0]
P53 92 PU21 Fluorescent display tube segment U21 drive output o]
P54 93 PU20 Fluorescent display tube segment U20 drive output 0
P55 94 PU19 Fluorescent display tube segment U19 drive output O
P56 95 PU18 Fluorescent display tube segment U18 drive output O
P57 96 PU17 Fluorescent'display tube segment U17 drive output O

49

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

TS-950S/SD

CIRCUIT DESCRIPTION

Port name | Pin No. Name Function. 1/0 Remarks
P6 port P60 97 ‘PU16 Fluorescent display tube segment U16 drive output O | Upper meter segment
P61 98 PU15 Fluorescent display tube segment U15 drive output O | "H" : Active
P62 99 PU14 Fluorescent display tube segment U14 drive output 0]
P63 100 PU13 Fluorescent display tube segment U13 drive output (0]
P64 1 PU12 Fluorescent display tube segment U12 drive output 0]
P65 2 PU11 Fluorescent display tube segment U11 drive output 0
P66 5 PU10 ° | Fluorescent display tube segment U10 drive output 0]
- P67 6 PU9 Fluorescent display tube segment U9 drive output o -
P7 port P70 7 PU8 Fluorescent display tube segment U8 drive output O | Upper meter segment
P71 8 PU7 Fluorescent display tube segment U7 drive output O | "H": Active
P72 9 PU6 Fluorescent display tube segment U6 drive output (0]
P73 10 PU5 Fluorescent display tube segment U5 drive output (e}
P74 11 PU4 Fluorescent display tube segment U4 drive output (0]
P75 12 PU3 Fluorescent display tube segment U3 drive output (6]
P76 13 PU2 Fluorescent display tube segment U2 drive output (0]
- P77 14 PU1 Fluorescent display tube segment U1 drive output (0]
Control | DO~D7 24-~33 D0~D7 | CPU data bus 1/0
port A0~A2 21~23 A0~A2 CPU address bus |
NRES 16 NRES Reset input I | "L":Reset
NRD 17 NRD RD strobe I | "L": Read
NWR 18 NWR WR strobe || "L": Write
NCS1 19 NCS1 Chip select 1 I ] "L":Active
NCSO | 20 NCSO | Chip select 0 L] "L Active
ENO 51 ENO Output control 0 I | "H" : Active
EN1 52 EN1 Output control 1 I} "H" : Active
CKl 81 CKl Main CPU busy control flip-flop clock |
NCLI 82 NCL! Main CPU busy control flip-flop clear |
DOUT 83 DOUT Main CPU busy control flip-flop output 0]
DIRO 76 DIRO Port 1/O specification 0 I | Fixed "L" level
DIR1 77 DIR1 Port 1/O specification 1 I | Fixed "L" level
9) Latch : TC74HC574AF (Display unit 1C5)
Port name | Pin No. Name Function 1/0 Remarks
Q port Qo 19 - Not used 0
Q1 18 LTM TX-M LED output O | "H":LEDon
Q2 17 LTA TX-A LED output O | "H":LEDon
Q3 16 LTB TX-B LED output O | "H":LED on
Q4 15 LK1 Numeric keys 0 to 9 LED output O | "H":LEDon
Q5 14 LRM RX-M LED output O | "H":LEDon
Q6 13 LRA RX-A LED output O | "H":LEDon
Q7 12 LRB RX-B LED output QO | "H":LEDon
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AVR Unit

The power supply unit produces +15 V thru the use
of a discrete IC; +5 V and -12 V via 3-pin regulator IC’s,
and —40 V thru the use of a zener diode and transistor.

The +15V circuit is avery similar to the +28V circuit
of the TS-940. When the power is switched on, Q2 is
turned on via start resistors R3 and R24 and current
flows. A voltage is generated at R8 and R9. Error
amplifier transistor Q4 is turned on while Q1 is turned
on.

The circuit operates as a constant-voltage circuit-
with a reference voltage of 7.5 V which is produced by
zener diode. Diode D2 {negative temperature coeffi-
cient) is used to compensate for the temperature
(positive temperature coefficient) of this zener diode.
A current of up to 5.5 A flows through Q2, resulting in
a collector loss of approximately 35 W. R4 is a resistor
that is used for stabilization, and has a current flow of
approximately 100 mA to stabilize operation even if
there is no load.

If the +15 V line is shorted, F1 (7.5-A quick-blow
fuse) blows to protect the circuit.

The +5 V is generated from the +15 V line by a 3-pin
regulator IC.

-40 V is produced by two -20V zener diodes, and
boosted by Q5. R13 is a protection resistor, and R14
and R23 are resistors for discharging C30 and C34.

When the temperature of the power supply radiator
reaches 50°C, thermal switch S2 is turned on, and a
fan start voltage of approximately 7 V is generated by
4. The fan begins running at a low speed. When the
temperature of the transformer rises to 80°C, S1 turns
off, and Q3 turnes on. The fan voltage then becomes
approximately 12V, and the fan rotates at high speed,
while a powerdown signal (approximately 5 V) is out-
put. (CN5-1, TPT)

MIC N

TS-950S/SD - TS-950S/SD

5} FSK mode

Excellent, low-distortion modulated waves are ob-
tained through FSK modulation with continuous phas-
ing after the digital form-restoration of the rising form
and characteristic of the waveform.

Digital Modulation Function :
This transceiver is capable of providing the SSB, :

CW, AM and FSK modulation, generating or FM car-

rier, and providing the AF slope tune during the SSB

receive by using the input signals from the micro-

phone and a 16-bit A/D, D/A converter for CW and FSK

keying and DSP (Digital Signal Processor). 6] SSB mode (received)

AF slope tuning is provided by the digital filter, to
+ Features of each mode suit the slope of this transceiver.
1) SSB mode
Modulated waves of higher-quality than those in the
SSB mode are obtained through modulation by the
10th phase-shift network that digitally theats signals.

DSP Unit
+ Outline and configuration

The DSP-10 is provided to digitally process trans-
mitter signals in the SSB, CW, AM, and FSK modes,
and it is also used to provide AF-slope tuning in the
SSB receive mode.

Figure 38 is a block diagram of the DSP-10. The

\ DSP-10 consists of a digital unit, which performs digi-

tal signal processing; an analog unit, which processes
analog signals and sends them to the digital unit, and
converts the input from the digital unit back to analog
signals; and a PLL unit, which generates clock pulses

2) CW mode
Excellent characteristics are obtained through digi-
tal form-restoration of the wave shape.

3) AM mode

Low-distortion modulated waves with excellent
amplitude and group delay characteristics are obtained
through digital modulation and by using the 84th FIR

filter. for managing the frequencies in the main unit and
performing digital signal processing with an accurate
4) FM mode sampling frequency.

Provides the high-quality 455 kHz carrier. DSP-10
does not provide modulation.

CIRCUIT DESCRIPTION

1) Modulation

The MIC audio signal is applied to an input buffer
where the low-frequency componerits are eliminated
by a high-pass filter, composed of IC1 and IC2
(MC74HC4052F), which is used to limit the bandwidth
of the signal. The output of the high-pass filter is
routed through limiting amplifier IC6 (NJM4560M) and
IC7/1 (NJM4558M) to limit the input amplitude before
the signal is applied to the A/D converter. Compo-
nents of the signal outside the Nyquist band are elimi-
nated by a low-pass filter consisting of IC7/2, IC8, and
IC9 (NJM4558M). The resuiting signal is converted
into a Pulse Coded Modulated (PCM} waveform by the
sample and hold amplifier circuit consisting of IC10,
1C11 (NJM072BM), and Q1 (2SK508), and is then ap-
plied to the A/D converter IC12 (PCB78AP). The signal
is then converted into a digital signal with a sampling
frequency of 49.189 kHz by IC12 (PCM78AP). In the
SSB and AM modes, the resulting digital signal is used
as the modulating signal.

The leading and trailing edges of the shift data from
CW keying and RTTY are checked by the DSP.. When
the edge of the waveform is detected, data regarding
the square/cosine characteristics is read sequentially
from the ROM. This data is used to either modulate
the amplitude or frequency.

- Note : 49.189 means 49.189189189... {recurring

decimal).

ANALOG — — — — — — S—— — —— "
I 120 I
NJMA558M
FeI82KHz ANALOGUE SW
I 1c5/1 LB |i_,j
NJM4558M —O AF OUT
AMP 1€10,11 —_ —JMC‘%ISNCGOSS
| numor2em e
AF-SLOPE LPF Fs=49.189 KHz ic21
| LOGUESW | iMITING AMP  FCc=6KHZ; 25K508  IC12: PCM7BAP| IC1T : PCMS6P MC74HC40S3F  BRF

IC6 iNJM4560  (C7/2,8,9 36.891 KHz

IC7/1 INJM4558M NJIM4556M
DIRECT IN O

'__ —_—— _'
1 1C32:65012GF - 350 L

491.89iKHz

—_ ]

GATE ARRAY

l 30. 35iMHz fveo

(Signal Processing) l

s1 s2 s3 24.594KHz Tllllg§120E15JJEC*
| or 49.189KHz l
DIGITAL
Fig. 38 DSP unit block diagram
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The modulated waveform that has been digitally
processed and supplied by the D/A converter IC17
(PCM56P) has a modulation spectrum rich in odd order
harmonics that are 1/4 the sampling frequency (1/4, 3/
4, 5/4, etc). A frequency of 36.891 kHz, which is 3/4
the sampling frequency, is taken by the bandpass filter
and is mixed with a frequency of 491.891 kHz by 1C21
{MC74HC4053F) in order to generate a signal of 455

-kHz.. The unwanted-adjacent components -of this sig-
nal are eliminated by ceramic filter CF1, amplified by
Q2 {25C2412K), and output from buffer amplifier Q4
{25C2412K). In the CW and AM modes, the output
level is reduced in order to match the level of the main
unit.

Figure 39 shows the frequency spectrum of the
MIC input, A/D input, D/A output, 36.891-kHz band-
pass filter output, and 455-kHz output.

Item Rating
Nominal center frequency (fo) | 455kHz
3dB bandwidth +5.0kHz or more (from 455kHz)
6dB bandwidth +7.5kHz or more-{from 455kHz)
70dB bandwidth +12.5kHz or less (from 456kHz)

2) AF-SLOPE TUNE

The audio signal supplied from the input buffer
amplifier 1C5/1 (NJM4558M), like the MIC signal, is
passed through the limiting amplifier in order to limit
the level of the signal applied to the A/D converter.
The signal then passes through the low-pass filter.
This signal is then converted into a Pulse Code Modu-
lated waveform by the sample and hold amplifier cir-
cuit before it is -applied to the-A/D-converter. - The
signal is converted to a digital signal with a sampling
frequency of 49.189 kHz by the A/D converter. Further
processing of the signal is accomplished in the Digital
unit. This signal is then applied to the D/A Converter
IC17 where the now processed audio is obtained.

The PCM signal from the D/A converter is passed
through low-pass filter IC20 (NJM4558M) to eliminate
undesirable harmonics and smooth the signal. Its level
is equalized with the input level, switched by analog
switch IC3 (MC74HC4053F), and applied to the AF
OUT terminal.

Figure 40 shows the frequency characteristics of
the audio input, low-pass filter output, A/D input, D/A
output, and resulting audio output.

TS-950S/SD

CIRCUIT DESCRIPTION

3) Frequencies

The DSP-10 reference signal of 10 MHz (1/2 the
reference oscillator signal of 20 MHz) is multiplied by
728/185 in the DSP PLL unit. This signal'is applied to
gate array IC32 (uPD65012GF-350) of the digital unit as
the 39.351-MHz internal reference signal.

The gate array divides the signal by 1/800 to gener-
ate a sampling clock of 49,189 kHz, and again divides
the -signal by -1/80 to-generate-a 491.891-kHz clock -
signal that is used for mixing.

The frequency of the harmonic free signal supplied
by the D/A converter is 36.897 kHz, which is 3/4 the
sampling frequency. The 455-kHz IF output is pro-
duced by taking the difference between this frequency
and the 491.891 kHz mixing frequency.

« PLL unit
The PLL circuit is a relatively conventional PLL cir-
cuit that is used to obtain a fixed reference frequency
that is used for each clock circuit used in the DSP unit.
The Phase Detector of the PLL circuit is 1C34 (CX-
7925B). The incoming reference frequency of 10 MHz
is amplified by amplifier Q12 and applied to pin 5 of

2) Write signal control

Since it is possible that the DSP address data may
become invalidated before the falling of control signals
WE, MEN, and DEN, the WE control signal is gated by
the DCLK line to prevent malfunctions of the gate
array.

3} Internal reference signal amplifier

The internal reference signal from-the PLL is ampli-
fied to approximately 3.6 Vp-p, raised to the appropri-
ate DC bias level, and applied to the CLK line of the
gate array.

4) Switches

S1, S2, and S3 are recognized by the DSP only
when the mode is changed normally {i.e. when com-
mands are received from the main unit). They are
recognized only when the system is reset in the test
mode. Therefore, changes in the settings of these
switches do not become valid by just changing the
switch settings. The only exception is the high-pass
filter in the analog unit, it is controlled directly by S1.

Guaranteed attenuation 80dB or more at 455+ 100kHz
50dB or more at 0.1 to 1MHz
Ripple 3dB or less at 455+5.0kHz
6dB or less at 455+7.5kHz
Insertion loss 6dB or less

Voltage capacity {between pins) 50V DC (1 minute)}

Input and output impedance | 1.5kQ

Table 11 Ceramic filter (L72-0375-05) (DSP unit CF1)

Audio input

Fold
elimination
filter .

A/D input

T
1/2fs s

T
1/2fs fs

D/A output

T
1/21s fs

Audio output

T
1/21s fs

Fig. 40 Frequency characteristics of
AF SLOPE TUNE

Amplitude
MCsignal |\ f

o
AID input

0 1/2fs fs
O/A output

# 3/4f;

0 V/afs, . 34 5/afs
36.891-kHz
BPF output ,

o 1/2fs  3/ats fs
DSP-10 output /\

fs: Sampling frequency 455kHz

53 Fig. 39 Frequency spectrum in SSB mode
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1C34. " Here the signal is divided by 1/185 in order to
generate a comparison frequency of 54.054 kHz. The
output from the VCO passes through buffer amplifier
Q14, and is applied to pin 11 of IC34. Here it is divided
by 1/728, and compared with the 54.054 kHz refer-
ence signal in order to lock the VCO.

Division ratio data is sent from the main unit via the
digital unit on the DMA2, DCK2, and DLE2 lines. The
PLL output is supplied to the digital unit via buffer
amplifier Q15 where it is used as an internal reference.

fDSPSTD = 728/185 x 1/2 fSTD = 728/185 x 10 x 10°
fmix = fDSPSTD/B0 S = fDSPSTD/B800
fas5 = fMmIX - 3/4 fs

= 37/3200 fosPSTD = 37/3200 x 1456/37 x 108

Digital unit

The digital unit consists of DSP IC31 (TMS320E15),
gate array |C32 (LPD65012GF-350), write signal con-
trol IC36 (MM74HCTOOM), reset IC33 (S-8054ALR-
LN), and amplifier Q16 (25C2714), which amplifies the
internal reference to the necessary level before it is
applied to the gate array.

1) DSP

A 25-MHz crystal oscillator signal is used for the
DSP internal clock circuits. The DSP operates on an
clock signal of 6.25-MHz (160 ns) which is 1/4 the
crystal oscillator frequency.

Data is transferred between the A/D and D/A con-
verters and signals are received from the main unit via
the gate array.

5) Gate array

The gate array generates internal/external clocks
signals from the internal reference provided by the
PLL; interfaces with the analog unit; generates the
DSP reset signal; receives commands from the main
unit to the DSP and input switches S1, S2, and S3.

Analog unit

| &

Fig. 41 Data flow in the digital unit

Gate array

Main unit ~

’—-—-Sv«imh data —— Switch

Reception of commands from the main unit

When MEN (MLE) is low; the MDA (ISD) data is
read into the internal shift register synchronized with
the leading edge of the MCK (ISC) signal. Data is
latched in the internal buffer register by reading the 16-
bit data and making MEN (MLE) high which generates
an interrupt {NINT) to the DSP. The output from NINT
is synchronized with the leading edge of the DCLK
signal from the DSP.
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Reset

The leading edge of the reset signal applied to the
NRS line from IC33 is delayed by the signal that is
obtained by dividing the internal reference signal and is
then applied to the NRES line.

The negative pulse to the NMR line is also delayed
by the signal that is obtained by dividing the internal
reference signal and is then applied to the NRES line.

The delay time in both cases is approximately 1.3
msec.

BIO signal

The pulse that is synchronized with the sampling
frequency, fs, is output to the BIO so that it is synchro-
nized with the leading edge of the DCLK signal from
the DSP.

The BIO signal output from the gate array is applied
to the BIO line of the DSP. The DSP performs proc-
essing for each sample in synchronization with the BIO
line.

Analog data and interface

16-bit serial data read from the A/D converter: ADDT,
CK17,CC

16-bit serial data written to the D/A converter: DADT,
CK17, LEC

Data sample timing for sample hold amplifier: SH

Timing for output duty variable circuit; ANSW.

For ADDT, CK17, CC, DADT, CK17, LEC, SH, and
ANSW, the timing is synchronized with the sampling
period and is generated by the gate array.

The mixing clock (MIX) is turned off during AF-
SLOPE operations.

MODE MDOO | MDO1 | MDO2
SSB 0 1 0
CW 1 1 0
AM 1 1 0
FM 0 1 0
FSK. 0 1 0
AF SLOPE 0 0 0
RX other than SSB 0 1 0

Table 12 I1C3, Q3 control (MDOO to MDO2)

Cut-off | HPF1 | HPF2
110 1 1
200 1 0
300 0 1
400 0 0
Table 13 HPF cut-off change (HPF1, 2)

Terminal Function Terminal Function
Name 1/0 Name 1/0
DBA~DBF | 1/O | Data bus MDO2 O | Low-pass filter input muting
A0~A2,A11 | | | Address bus SDTO | | High-pass filter setting LSB
NWE I | Write signal SDT1 | High-pass filter setting 2SB
NDEN | | Read signal SDT2 | | Low-pass filter setting LSB
NMEN I | Memory recall SDT3 | | Low-pass filter setting 2SB
BIO O | Sampling timing SDT4 | | CW leading edge characteristics
DCLK | DSP timing clock SDT5 | SSB ripple characteristics
NINT O | DSP interrupt SDT6 | | AF slope wide/narrow
NRES O | DSP reset SDT7 I | S3 extension
NRS | | Gate array reset SDT8 I | Test (TP5)
MIX O | Clock for converting the D/A output to 455 kHz SDT9 I | TXB
SH O | Sample and hold amplifier sampling timing KEY I | CKY
LEC O | D/A converter command SFT I | RTTY
ADDT" O | Data from A/D converter ISD | | Serial data for commands
CK17 O | Serial transmission clock ISC I | Serial clock for commands
CcC O | A/D converter command IEN I | Command data enable
DADT O | Data to D/A converter NMR | Manual reset input
ANSW O | D/A output duty variable CLK | | Reference clock input
MDOO0 O | DMIC-DAF1 change, DAF1-DAF2 through NTST I. | Fortest
MDO1 O | ATT control NTS2

Table 14 Functions of gate array terminals
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1 2 3 4 5 6 7 8 S 10 1 12 13 14 15 16 17 18 19 20 2t 22 23 24 25 1 2

SH [ —\ .
LEC 4/ \
IN VALID

. _ADDT ,,,,,X% msBY 14 ¥ 13 Y12 Y1 Y10 9 X8 {7 {& X5 X432 )1 fs8 _
7 YAV alalalalaWalaValaWalalalala
o _J \ —
oADT ) €3 €53 AFD €18 60 0 (G0 6 K0 60 €3 €3 35 G (-
ANSW / \

Fig. 42 Timing chart for gate array

o Kwse X 1a X3 Xz X X0 X o X8 X7 Xe X5 X XX X XoseXT

NINT \ /

e /N / /S S S S S S S S

Fig. 43 Serial data entry and interrupt generation
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» Analog unit
1) High-pass filter IC1, 1C2 (MC74HC4052F)

The high-pass filter used for modulation processing
is not a digital filter, but an analog filter because of the
processing ability of the DSP. This high-pass filter
allows to operator to program up to 4 different cut-off
frequencies in order to select the desired tone.

MIC input high-pass filter

This active high-pass filter is configured as a fourth
degree Butterworth filter and is controlled in four steps
by IC1 and IC2.

RS (57 ica
DMIC 10K 5 .%%28 _g%% (1/2)
7 3
6 o1 1
2 '—‘|
3
R6 10K
1C 1
3y x |13
R8 ©
5.6K 1 |y
W O?T T Txo)12 1
a2 X1 [14 40
W W
am-21v2 X215 4
\AA Vv
Yol L& X311 440
vy \AAd
A B
10 9 7

$1 HPF1 | HPF2 | Y X Cut-off frequency (-3dB)
0,4,8 1 1 Y3 X3 75Hz
1,59 1 0 Y2 X2 185Hz

2,6 0 1 Y1 X1 300Hz

3,7 0 0 YO X0 400Hz

3
FHR—P o
GAIN:0dB

1C2
31y o o X N3
1 YOi iXO 12
S|r1 X1 14
2]y2 X2 15
41v3 X311

A B

10 9

HPF1

HPF2

Fig. 44 MIC input high-pass filter

2) Limiting amplifier
IC6 (NJM4560M), IC7/1 (NJM4558M)

When a signal with too much amplitude is applied to

the A/D converter it is possible to experience large
levels of distortion. To prevent this, the amplitude of
the incoming signal is clipped by up to 3.2 Vp-p by a
limiting amplifier to ensure that the level applied to the
A/D converter (IC12 pin 1) does not exceed 6 Vp-p full
scale.

When the output amplitude is between the speci-

R34 33K

fied limits (as illustrated in the accompanying diagram)
the limiting amplifier operates as a 20-dB amplifier.

When the amplitude exceeds these limits, D2/1
turns on. When the amplitude exceeds Vc-, D2/2
turns on to clip the amplitude so that the output ampli-
tude is between Vc+ and Ve-.

The shapes of the signal peaks become irregular
because of the delay of the operational amplifier (IC6)
and diode (D2), but this poses no problem.

IC7

R40 R4

(272) -
5
7
—>

Fig. 45 Limiting amplifier
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3) Sample and Hold

This is an integration type A/D converter that samples
analog signals and keeps the input level of the A/D
converter constant during the conversion process.

When 0V is applied to the gate of Q1, Q1 turns on
charging C53. When a negative voltage is applied to
the gate of Q1, Q1 turns off the voltage during sam-
pling is maintained at a constant level.

If Q1 is.-always_on,. the amplifier operates_as_an__

inversion amplifier whose gain is determined by R59
and R58. The gain is 0 dB.

R69 and R70 are protection resistors for IC10/1 and
IC11/1.

R:
1C9 S 4
(272)

>
>

<
<
<

(SH) t
Sample

Fig. 46 Sample and hold circuit

Hold

4) LPF

This LPF is an sixth degree active Butterworth filter.
This filter eliminates folded distortion and prevents
signal-to-noise ratio reduction and distortion caused by
the entry of unwanted signal components into the A/D
converter.

5) D/A converter circuit

The D/A converter output is converted to the wedge
type with a 50% duty during processing. The D/A
converter output is distributed directly during AF-SLOPE
operations. The frequency characteristics (aperture
effect or early roll-off) of the D/A converter output are
improved by taking the output with a 50% duty during
processing.

Duty 100% \\
\
r AN

T
1/2fs fs

e /v\ N\
T T

1/2fs fs 2fs

Fig. 47 Aperture effect
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6) D/A output sampling circuit

Turns the D/A output on and off with the analog
switch.

Turns the output an and off with a 50% duty during
transmission in the SSB, CW, AM, and FM modes.
Always on during AF-SLOPE TUNE. [C19 eliminates
the analog switch output, and operates as a buffer
amplifier.

C61 330P
11
1
1C18 R81 2.2K
R77 1
1C17-9 13]x4
R78
X {14 2
L L S ;KO——'WV—‘ 6
—o 1K > BPF
L Lt :
g 11 IC19
ANSW >—AAA— ’
R8O 47

T T
!
$S$B, CW, AM, FM ; |
Transmit | |
- S I —— ) ——

ANSW

ouT ____—J__r

AF-SLOPE TUNE

ANSW

1
49.189 x 10

Fig. 48 D/A output sampling circuit

7) ATT

Turns on Q3 in the CW and AM modes, forming a
voltage divider circuit on the output of Q2 that is com-
posed of R96 and R97 to reduce the signal level ap-
plied to Q4.

+15V
<
o
x
N
Q2 g 3
3
~ o
o3&
Tk &
S Sl o«
NS MOD1 o3 a3
Py o] o)
P 3] @
4
—15v - -
Fig. 49 ATT
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8) Mixer o

Combines the 36.891 kHz signal with the 491.891
kHz signal to produce the 455 kHz output. Q5 is an
input buffer; Q6, an output buffer.

Since this mixer is used to combine square waves,
it generates many harmonics of 491.891 kHz, but it
does have the desirable characteristic of producing

+15v

ce3
36.891KHz

R84 2.2K

less distortion and noise than IC type mixers.

Qe

C66 pgp

ouT
022 1.2K A455KH:

—12v —&
Ml X

491.891KHz

AMA-~
R89 47

Fig. 50 Mixer

« Description of digital signal processing
The DSP-10 converts the analog signal to a digital
signal to implement modulation and filtering by nu-
~ meric means rather than using conventional RC cir-
cuits and analog [Cs.

Since the modulation-and filtering performed by the
DSP-10 do not suffer from the inaccuracies of conven-
tional analog processing methods is possible to pro-
vide ideal properties. .

The DSP-10 uses a sampling frequency of 49.189
kHz for the A/D and D/A converters. When it is prefer-
able to use a lower sampling frequency to reduce the
processing time and improve performance, the sam-
pling frequency is reduced by 1/2 or 1/4.

1) SSB modulation

Overview of processing

Several different methods are available for digitally
processing an SSB signal, they include the direct modu-
lation method, the Weaver method, and the Hartley
method. The DSP-10 uses the direct modulation
method.

There are two generally accepted direct modulation
methods: the filter method which removes the unnec-
essary sideband thru the use of an analog filter; or the
method that suppresses the unnecessary sideband by
generating a copy of the incoming audio signal that has
had its phase shifted by 90 degrees thru the use of a
phase shift network (PSN) and adding it with the origi-

nal signal and carrier. Since the second method re-
sults in an SSB signal that has been obtained thru the
use of phase shifts the use of a filter with steep cutoff
characteristics, such as the ones used in the filter
method, is not required. Therefore a higher sideband
suppression ratio can be obtained from the low-fre-
quency range using this broadband phase shifter. This
method is far superior to the filter method in obtaining
a wide frequency response. In the past this method
has not been used much because it has been difficult
to obtain a PSN (Phase Shift Network) with good char-
acteristics due to variations in parts tolerances, circuit
stability, and errors in circuit adjustment.

The DSP-10 uses the PSN method to generate SSB
with good characteristics thru the use of an accurate,
stable phase shifter obtained by digital signal process-
ing.

The modulated signal from the A/D converter is
applied to a LPF to limit the bandwidth. The signal is
then split applied to the Phase shift network where the
phase of the two signals is shifted by 90 degrees. The
resulting signals, with a phase difference of 90 de-
grees, are mixed with carrier signals that are also 90
degrees out of phase with each other. The two result-
ing signals are then subtractively mixed to produce the
SSB signal. The carrier of the SSB modulated wave is
suppressed thru the use of a digitally controlled comb
type filter and then exits the D/A converter.

. 49.189KH:2 L 24.594KHz ) 49.189KHz X
I T e ]
LPF
Phase + T\ Comb type |
A" / shifter U fitter — o
or —
Band ripple [ ___f Sinwet
1 Phase shifter
LPF characteristics data|90°
- data ROM
LPF cut-off —‘ Coswer
Phase
. Data ROM
PSN shifter
HPF cut-off data ROM
PSN
data ROM

Fig. 51 SSB modulation block diagram

Downloaded from www.Manualslib.com manuals search engine

59


http://www.manualslib.com/

TS-9505/SD

CIRCUIT DESCRIPTION

Functions

The LPF is a 5th order programmable Chebshev
design.. Itallows the cut-off frequencies to be changed
in four steps and the ripple in the band to be selected
between 0.01 dB and 1.6 dB. When the ripple is set
for 0.01 dB, the group delay characteristics are pri-
mary, i.e., the sound quality is considered to be the
most important. When the ripple is set for 1.6 dB, the
transition_band_characteristics. are primary, i.e.,_the
band width is considered to be the most important.

The DSP-10 uses two 5th order phase shifters, each
consisting of five all-range passing-type phase shifters
connected vertically to obtain sideband suppression
characteristics of 70 dB or more. To further improve
the sideband suppression characteristics, the degree
of phase shift is increased or the 90-degree bandwidth
of the phase shifter is narrowed.

Increasing the degree of the phase shifter is not
desirable because the group delay characteristics de-
teriorate and faster processing is required. The DSP-
10 implements the optimum characteristics for each
transmit band by changing the design band ratio and
frequency of the phase shifter by a combination of a
high-pass filter and a low=passfilter.— =

Table 15 lists the various of high-pass filters and
low-pass filters combinations which are selected to
improve the sideband suppression ratio when the band-
width is narrow.

Theoretically, there is no carrier leakage by the digi-
tal multiplier. However, it does occurs due to the
offset voltage that is generated by the noise produced
in the processing of the phase shifter. To prevent this,
the DSP-10 uses a digital comb-type filter to suppress
carriers. Whenever MIC input is present, this filter
makes the carrier leakage below measurable levels.

The cut-off of the high-pass filter for suppressing
the leakage on the opposite sideband of the phase
shifter is the overall cut-off of the analog high-pass
filter and comb-type filter.

HPF LPF Phase shifter band

110 2600, 2750 60~3435H2/70dB
2900, 3100 75~4296Hz/70dB

200 | 2600, 2750 | 129~3696Hz/74dB
2900, 3100 75~4296Hz/70dB

300 | 2600, 2750 | 190~5423Hz/74dB
2900, 3100

400 | 2600, 2760 | 220~6303Hz/74dB
2900, 3100

Note

The bandwidth of the phase shifter are those
before quantization, and therefore do not
exactly match the actual bandwidths.

Table 15
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2) Cw

The 455-kHz carrier is generated or stopped accord-
ing to the data supplied by the keying device. The
DSP detects the leading edge (KEY down) and trailing
edge (KEY up) of the keying signal, reads data from the
internal square cosine characteristics ROM, modulates
the amplitude according to the data, and obtains the
shaped CW output.

A filter with square/cosine_characteristics_is_ used 1o
shape the waveform for data communication. The
filter has the advantage that it reduces the question-
able status {0 or 1) at the data change point caused by
overshooting of waveforms, and decreases the band-
width caused by data change.

It is difficult for an analog filter with these character-
istics to name equivalent amplitude characteristics,
and it must have linear phase. Therefore, it can have
only approximate characteristics. In addition, this filter
is very complicated. The DSP-10 provides good trans-
mit waveforms, in which even steep CW waveforms
have no KEY clicks, without having to resort to the use
of analog filters.

When the CW spectrum of the DSP-10 is viewed

‘with a spectrum—analyzer, the spectrum is concen-

trated at the carrier. Since the transmission bandwidth
is narrow, there is less influence even when the re-
ceiver passes signals through a narrow-band filter than
before. ,

The CW leading edge characteristic is normally 2
msec. The operator can select from several values
between 2 msec and 4 msec.

49.189KHz

Rising/falling time

l

Edge detection/

KEY_.shaping 0D/A
[7:3
s ¢
8 g
Sin Wct
Data ROM

Fig. 52 CW block diagram
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3) AM

The bandwidth of the modulating signal from the A/
D converter is limited by the low-pass filter, given a
specific offset, and is multiplied by the carrier to pro-
duce the modulated AM signal.

The low-pass filter is an Finite Impulse Response
(FIR) digital filter of the 84th degree, which provides
good frequency characteristics and flat group delay
characteristics. Additionally, since linear modulation
processing is performed with a digital multiplier, modu-
lated waves with little distortion are obtained up to
levels of 100% modulation.

e 24.594KHz _,.49.189KHz,
! T *1

LPF
/

LPF
data ROM

Bias addition |

Sin wct

Fig. 53 AM modulation block diagram

4) FSK

The mark and space frequencies are generated di-
rectly by digital signal processing according to the
frequency shift data from the RTTY line (DDS).

The DSP detects the leading and trailing edges of
the shift signal. The DSP reads the data from the
internal square cosine characteristics ROM and ob-
tains the shaped FSK as the DDS frequency data. The
mark frequency does not greatly interfere with the
space frequency because of the square cosine wave-
form shaping characteristics, as in the CW mode, and
because FSK modulation is performed with continuous
phases. There is, therefore, less character change or
bit errors when demodulating the signal.

Strictly speaking, the actual shift width is not
170,200, 425, and 850, but 171.129, 201.152, 426.322,
and 849.642 due to the frequency steps that can be
generated by the DSP. This should not prove to be of
any practical concern.

{ 49.189KHz R
[ and ) bl |
RTTY 5dge' / Shift d Ph Sine
etection, ift data ase
(Shift) waveform setting Adder accumulator ;v(a)\lclaform Dsa
shaping r [
w
[ 3
st |8
<
Shift data
Data ROM . .
Fig. 54 FSK block diagram
5) AF-SLOPE TUNE
Interlocked with the SSB-SLOPE TUNE control of
the main unit, this functions as the AF-SLOPE TUNE
for the audio band.
| 49.189KHz | 12.297KHz . 49.189KHz .|
r* g 1 1
Decimation o o—s{ Oe—O0 Interpolation
A/D ﬁlte:' HPF ~ ( LPF ‘] filter 0/A
i i i
l Through | | Through O
|
l || |
| | |
FIR data | HPF data | LPF data | | FIR data
I [ I
[}
|
' ,
HPF cut-off LPF cut-off

Fig. 55 AF SLOPE TUNE block diagram
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Overview of processing

The digital audio signal from the A/D converter is
converted into 1/4 the sampling frequency by the deci-
mation filter, and is then processed by the high-pass
and low-pass filters. The signal is then returned to the
original sampling frequency by the interpolation filter,
and transmitted from the D/A converter.

- Functions__ _ .

The decimation filter and interpolation filter are
composed of 20th degree FIR filters.

The high-pass filter is a simultaneous 4th order
Chebesheyv filter. The low-pass filter is a simultane-
ous 6th order Chebeshev filter.

The ripple bandwidth of the high-pass filter is 0.1
dB, and that of the low-pass filter is 0.0001 dB. These
characteristics assure flat frequency characteristics
and reduce variations in the group delay characteristics
near the cut-off frequency.

The sampling frequencies for the high-pass filter
and low-pass filter are reduced by 1/4 to shorten the
processing time. This helps provide ample processing
time for both the high-pass filter and low-pass filter
and improves performance.

The cut-off frequencies of the high-pass filter and
low-pass filter are controlled according to data from
the main unit, and operate interlocked with the slope
narrowed by two clicks with the SLOPE TUNE control
on the main unit by operating the DSP-10 switch.

tune_controls of the main unjt. The bandwidth can be

—X

P-10 .
DS Pass sideband
MODE : USB
MIC INPUT : 10mVrms

Frequency : 14.000MHz

ANALOG

DSP-10 .
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Fig. 56 TS-950SD SSB frequency response
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- Reference data
1) Butterworth characteristic

The ratio of input voltage V1 and output voltage V2 is
given by the equation (1.

Vz‘ .................................... (n

Vi +(f/fc )6

V21 becomes (1) when f < fc and decreases when
f > fc. As the figure below shows, this functions as a
low-pass filter with fc as a boarder. This is called the
Butterworth characteristic and is representative of fil-
ter characteristics. The fc is called a cutoff frequency.

fc f
Low-pass characteristic

2) Tchebycheff characteristic

A Butterworth characteristic has a flat response in
the passband, but can have a sharp cutoff when the
passband contains ripple. A characteristic that con-
tains an equal ripple in the passband is called a
Tchebycheff characteristic. The maximum cutoff can
be obtained with respect to the ripple in the given
passband. The amplitude of a five-degree Tchebycheff
characteristic having 1 dB of ripple in the band is
shown in the figure below.

0 —t
10— iB
_20_
_30_.
_ 40
[se]
2 50—
£ sl
=70 }—
80 }—
90—
-100 | [ |
01 02030405 1 2 3 45 10 Q
Amplitude of five-degree Tchebycheff
characteristic

3) Simultaneous Tchebycheff characteristic

All amplitudes of the characteristics described above
decrease when attenuation decreases. At that time,
the transfer function is represented by the reciprocal
of a polynomial expression. When the numerator of
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|'T| (dB)

the transfer function is also represented by a polyno-
mial expression and transmission zero points are set to
some attenuation bands, an even sharper cutoff can
be obtained. A characteristic that contains equal ripple
in the passband and attenuation band is called a simul-
taneous Tchebycheff caracteristic. The sharpest cut-
off characteristic can be obtained with respect to the
given degree, allowable ripple in the passband, and
minimum attenuation in the attenuation band. The
five-degree amplitude characteristic when the ripple in
the passband is 1 dB and minimum attenuation, as in
the attenuation band is approximately 50 dB as shown
below.

-10— 1dB

50— 49.7dB |- —| -~ — 5 ——

-80 | Pl ]
01 02 03 0.4 05 1 2 3 45 0 Q

Amplitude of simultaneous Tchebycheff
characteristic

4) Nyquist band

When a signal is sampled using sampling frequency
fs in accordance with the sampling theorem, sampled
signal f (t} can be reproduced by interpolating a sampled
signal if its band is 1/2 fs. A band of 1/2 fs is called the
Nyquist band.

b) Transition band characteristic
This indicates the situation in which the band tran-
sits from passband to stopband.

6) IIR LPF (IR filter)

This is suitable for manufacturing a filter having a
sharp cutoff. This filter can be designed by convertmg
the transfer function of an analog filter.

7) FIR filter
This filter has a perfectly linear phase, stable opera-
tion, and improved singal-to-noise ratio (SNR).

8) Decimation filter
This filter is used to decimate data when a signal is
converted to a low sampling frequency.

9) Interpolation filter
This filter is used to interpolate data when a signal i is
converted to a high sampling frequency.
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SWITCH UNIT (A) (X41-3080-00)

Components Use/Function Operation/Condition/Compatibility
1C1 AT AUTO/MAMU signal select 11 .
14 N N N N
§ E ;L ] -[?_’\OJ |~o/o—| Mlg\lUAL
g &
i T W
[ T i i l
1IC2 One shot-multi vibrator . For dimmer adjust.
o J_FMLEDdriver . ___ |.LEM (CNS)._Active "H" .
Q2 AM LED driver LAM (CNB). Active ""H"
Q3 CW LED driver LCW (CN6). Active ""H"
Q4 USB LED dirver LUSB (CN6). Active ""H"'
Q5 LSB LED driver LLSB (CN6). Active "'H"
Q6 FSK LED driver LFSK (CN6). Active ""H"
Q7 TA LED driver LTA (CN6B). Active "H"
Q8 RM LED driver_ LRM (CNB). Active "“H"'
Q9 RA LED driver LRA {CN6). Active "H"
Q10 TM LED driver LTM (CN6). Active ""H"
Q1 TB LED driver’ LTB (CNB). Active "H"
Q12 RB LED driver LRB (CN6). Active "H"
Q13~15 Key pad LED driver LK1 (CN6).  Active ""H"
Q16 Driver Analog gate (IC1) select.
Q17 Buffer
- D1~7— | Reverse current prevention 1 I — - —
D8 AIP LED HIPC (CN1). Active "L"
D9 NOTCH LED LNOT (CN1). Active ""H"
D10 AT TUNE LED LMTA (CN1). Active "'H"
D11 ON AIR LED LTXB (CN1). Active ""H"
D12 D8 protection D12 get to reverse bias when HIPC become "'H"'.
D13 AVR +10V.
D14 Reverse current prevention

AVR UNIT (X43-3070-01) (A/6) ~ (E/6)

Components Use/Function Operation/Condition/Compatibility

1C1 +5V AVR +5V voltage supply for digital unit.

1C2 +5V AVR +5V voltage supply for PLL unit.

IC3 +5V AVR +5V voltage supply for DSP unit.

1C4 -12V AVR -12V voltage supply for each PC board.

Q1 Pre drive Drive to Q2 device.

Q2 Series-passed transistor +15V voltage supply for F15

each PC board.

Q3 Fan motor "HIGH" switch Fan motor turned to 88—
“HIGH" position. 3 3

Q4 An error amplifier Amplified voltage error of the ;
+15V voltage supply. .=

Q5 -40V AVR —40V voltage supply for FL tube.

D1 Voltage rectifier Base bias for Q1.

D2 Temperature compensation Cancel to D1 voltage change from temperature changing.

D3 +15V AVR reference voltage +7.5V.

D4 Fan turned start voltage Make a voltage when the fan turned on,

D5 Voltage rectifier ~40V.

D6 Voltage rectifier -12V.

D7.8 Occur -40V voltage =20V x 2,

D9 Voltage rectifier +58V voltage for final unit.

D10 Voltage rectifier

+15V.

64
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RF UNIT (X44-3100-00)

Components Use/Function Operation/Condition/Compatibility

1C1,2 Band information decoder Open collector. Active "L"

Q1~3 RF AGC amplifier

Q4 AIP amplifier

Q5,6 RF amplifie

Q7 Buffer

Q8~11 RX SUB 1st mixer Convert receive frequency into 40.055MHz.

Q12 Buffer

Q13~16 RX MAIN 1st mixer Convert receive frequnecy into 73.05MHz.

Q17 SUB VCO amplifier

Q18 MAIN VCO amplifier

Q19 TX DRIVE amplifier RF output of RF unit : 10dBm or more.

Q20,21 TX 3rd mixer Convert 73.05MHz into transmission frequency.

Q22 TX amplifier

Q23 Switching When RB3 become ""H", output to "L".

Q24 Switching On in MONITOR operation.

Q25 Switching On in AT TUNE.

Q26~28 Switching Transmission filter select. Q26

Q29~31 Switching AlP turned on and off select. {ic I C —+15

Q32 Switching On in MONITOR operation. B

Q33~35 Switching Bias of mixer circuit select. ’

Q37 Switching ATT in MONITOR operation. l e

o357

ARATA —wv—
EEE

D1,2 Relay surge voltage absorption D1 :10dB ATT, D2 : 20dB ATT.

D3 Voltage regulator Voltage supply of IC1 and IC2 (5V).

D4,5 Lightning surge protection

D6~35 RX BPF select.

D36 Switching MARKER circuit switch.

D37,38 AF AGC AGC circuit pin diode.

D39 Switching Frequency range 0.5MHz less and more select.

D40 Voltage shift '

D41 Voltage regulator

D42~45 Switching AIP turned on and off select.

D46,47 Reverse current prevention

D48,49 Switching MONITOR turned on and off.

D50,51 Switching MAIN VCO transmission and receive select.

D52~57 Switching TX BPF select.

D58~60 Reverse current prevention TX mixer circuit bias.

D61 Reverse current prevention Decide to gain of the POWER CONTROL or AT TUNE.

D62 Reverse current prevention

D63 Lightning surge protection

D64 Switching MARKER circuit switching.
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FINAL UNIT (X45-3330-00)

Components Use/Function Operation/Condition/Compatibility
Q1 Pre-drive amplifier HF wide range ampilifier.
Q2,3 Driver amplifier Pushpull wide range amplifier.
Q4,5 Final amplifier Pushpult wide range amplifier.
Q6 Drive bias voltage supply
Q7 Final bias voltage supply
Q8~10 AVR Final +48V. 148V — FHY
Fi a
aoz ; AV
be 1y @f
. Q10 Qs
g WA
P L

b l,
Q11~13 Switching Fand motor control.
Q14,15 Switching Transmission stop when irregular voltage of 50V.
D1 Temperature compensation Pre-driver temperature detection.
D2 Temperature compensation Drive temperature detection.
D3 Temperature._compensation Final temperature detection.
D4 15V voltage detection
D5,6 Reverse current prevention !
D7 Switching Transmission stop when irregular voltage of 50V.
D8 AVR 50V AVR reference voltage.
D9 Surge absorption For fan motor. -
D10 AVR Voltage drop protection when S1 switch turned on.

DIGITAL UNIT (X46-3050-XX)

-1

KP -21:M -61:W -62:W2 -71:X

Components Use/Function Operation/Condition/Compatibility

1C1 CPU 8 bit micorprocessor.

1C2 ROM 32K x 8 bit.

IC3 RAM 8K x 8 bit.

IC4 Address latch Multiplexer address/address latch of data output.

IC5 Address decoder Convert address signal into each IC chip select signal.

IC6 1/O port 8bhitx 4, 4bitx1.

IC7 1/O port 8 bit x 6.

IC8 1/O port 8 hitx 4, 4 bitx 1.

1C9 Encoder gate array MAIN, CLICK count of the encoder.

IC10 Encoder gate array SUB, RIT/XIT count of the encoder.

IC11 Buffer D/A converter output.
25 Ll
3.5

IC12 Inverter Encoder shape wave circuit.

IC13 A/D converter 8 bit, 8 channel.

66
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Components ~ Use/Function Operation/Condition/Compatibility
IC14 System reset Reset pulse generator. 506
IC15 Serial buffer Parsonal computer interface |/O buffer.
iCi6 Buffer D/A converter output. 100
100K | 2,7,9,13 "
—> 16,814 |
-“M——{F
10k 3,5,10,12
1C17,18 Reset buffer Reset signal buffer.
IC19 Chip select decoder Chip select mixer for RAM. vee
1C20 Data buffer PLL clock pulse buffer.
IC21 Data buffer PLL data pulse buffer. 1: Y6
1C6 @—I—)PDA
4 PB7
1C19 .
Q1 Mode signal switching DATA mode, FSK mode.
Q2 Mode signal switching AM mode, CW mode.
Q3 Mode signal switching ‘FM mode, SSB mode.
Q4 Signal switching AlP signal (mixer select), ALMS signal (MET3 meter select).
Q5 TXI signal switching Transmission band indication signal.
Q6,7 RX band signal switching RBO ~ RB3.
Q8,9 LPF signal switching LPO ~ LP3.
Q10 APRE signal switching AT preset signal.
Q11 SMKC signal switching Sub marker signal turn on and off. Marker on : active "'L"
D1,4 Back-up voltage select switch
D2,3 Protection diode MIC UP/DOWN .
D5 Switching Antenna tuner auto/through signal.
D86,7 Switching Option filter DIS switch.
D8~11 Protection diode A/D converter input protection.
D12 Switching Expand frequency function.
D14,15 Switching Expand frequency function.
D17~19 Switching Expand frequency function.
D20 Reset diode Reset circuit time constant capacitor discharge.

IF UNIT (X48-3060-00)

Components Use/Function Operation/Condition/Compatibility
IC1 SUB receive detection Convert IF 10.695MHz into AF level.
1F >
Q1 SUB IF amplifier 40.055MHz.
Q2.3 SUB 2nd mixer 40.055MHz — 10.695MHz.
Q4 Switching On in transmit mode.
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DESCRIPTION OF COMPONENTS

Components Use/Function Operation/Condition/Compatibility
Q5 SUB IF amplifier, NB gate 10.695MHz.
Q6 Switching Turned off when MAIN and SUB NB1, NB2,

and SRBK pulse occur.
Q7 Switching Turned on when SRBK pulse occur.
Q8 Switching Turned on when MAIN and SUB NB1,

NB2 pulse occur.
Q9,10 SUB IF amplifier 10.695MHz.
Qi Buffer 10.695MHz AGC.
Q12 SUB AGC amplifier
Q13 SUB 2nd local amplifier 50.75MHz.
Q14 MAIN IF amplifier 73.05MHz.
Q15,16 MAIN 2nd mixer 73.06MHz — 8.83MHz.
Q17,18 Switching Turned on when MRBK pulse occur.

Q17 Q18
MRBK 010
i:
+15
Q19,20 MAIN 3rd mixer 8.83MHz — 455kHz.
- Q21 Switching Turned off when MNG2 and

SUB NB2 pulse occur. Rx8
Q22 Switching Turned on when MNG2 and I[PO_ -

SUB NB2 pulse occur. : 1 MNG2

SUB NB2
022 -

Q23 Buffer 73.05MHz for IF QUT 1.
Q24 Mixer 73.05MHz — 8.83MHz for IF OUT 1.
Q25 Amplifier 64.22MHz.
Q26 Buffer 10.695MHz for SUB NB.
Q27~29 Amplifier 10.695MHz for SUB NB.
Q30 AGC ampilifier SUB NB.
Q31 Buffer SUB NB1.
Q32 Switching SUB NB2.
Q33,34 Switching SUB NB1.
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Components Use/Function Operation/Condition/Compatibility
Q35 Switching SUB NB2.
Q36,37 TIF 2nd mixer 8.83MHz — 73.05MHz.
Q38 IF amplifier 8.83MHz ALC.
Q39 Local amplifier 9.285MHz.
Q40 IF amplifier 8.83MHz.
Qs TIF 1st mixer 455kHz — 8.83MHz.
Q42 AF amplifier Phone patch. PHONE IN
Wy +15
Q44 Buffer 73.05MHz. -
| Q45 Switching Turned on when SRBK pulse occur.
D1,2 Switching SUB NB.
D3 SUB AGC detection
D4 Reverse current prevention MAIN AGC.
D5~8 NB gate
D9 Voltage regulator NB gate.
D10 Reverse current prevention NB gate.
D11 Reverse current prevention MAIN NB and SUB NB pulse synthesis.
D12 Switching On in receive mode.
D13~17 Switching Filter select.
D18 Switching On in transmit mode.
D19~27 Switching Filter select.
D28,29 Switching On in receive mode.
D30 Reverse current prevention NB2.
D31 Switching On in transmit mode.
D32 Noise blanker detection SUB NB2.
D33 Noise blanker detection SUB NB1.
D34 Reverse current prevention CKY.
D35 Voltage regulator CKY.
D36 Voltage shift CKY.
D37,38 Switching On in transmit mode.
D39 Switching On in receive mode.
D40 Relay surge absorption Linear amplifier relay.
D41,42 Voltage shift Linear amplifier relay.
D43 Reverse current prevention PSQ.

AF UNIT (X49-3020-00)

Components Use/Function Operation/Condition/Compatibility

IC1 Divider (2 x 1/10} AF VBT clock and sidetone frequency occur.

IC2 Switched capacitor filter x 2 MAIN and SUB AF VBT.

IC3 Switched capacitor filter x 1 Sidetone filter.

IC4 (a/4) AF select switch On in DSP mounted (MAIN SSB and CW).

IC4 (b/4) AF select switch On in DSP mounted (MAIN SSB and CW).

IC4 (c/4) AF select switch On in DSP re-mounted (MAIN SSB and CW).

IC4 (d/4) AF select switch On in receive mode (SUB AF).

IC5 (a/4) AF select switch On in CW AF VBT operation (When MAIN are not using to AF VBT).
IC5 (b/4) AF select switch On in CW AF VBT operation (When SUB are not using to AF VBT).
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Components Use/Function Operation/Condition/Compatibility
1C5 (c/4) AF select switch On in CW AF VBT operation (When MAIN are using to AF VBT).
1C5 (d/4) AF select switch On in CW AF VBT operation (When SUB are using to AF VBT).
MAIN
DB  DAFi SCAF PREAMP MAIN VBT
5
14‘ Y 8 8
[, oo
> L__O__f\of;l Lo“ L__Fo LOJC
Ica i a3 Pabriat d -1 r o
or el 18 o o o1 8
02 7 T 1
c14 Q5, D4
H cwe
’ DAF2 SAF RXB SUE PREAMP SuB VBT AFTSW
IC6 (a/4) Sidetone ON and OFF switch On in CW mode.
1C6 (b/4) Monitor AF short switch Receive mode or MONITOR switch is turned off : Short.
1C6 (c/4) AF select switch On without FM mode (AF for monitor without FM mode).
IC6 (d/4) Unused.
49— MONI
D2z _ Q23 Q22 * S MON! TXB
Fme :_ _; é CWB 1C3-1 i 5 VR
B LT J, 3 14, . .8 14, {s
s | oo lo/oJ ~—¢ .0 1 B Lo oo ”Lo/oJ ' T
1Ic6 4 b==2 r4 £ 1C10 o L‘—:‘_’_1 e
e atop _] : oo ol | !
et 13
1 7 / 1 7
’JZ b SIDE w—H—>vcoz
o TONE MIC L 4 w1} W
SAF RXB AF o Lizg gs — Q19
p= = % e
MONH . 7 D2t
021 b3 f o FMNC
AF VOL ~A——H—> Ic8
1C7 (a/2) AF amplifier MAIN AF.
IC7 (b/2) AF amplifier SUB AF.
IC8 (a/2) AF amplifier MAIN, SUB, and MONITOR mixing.
1C8 {b/2) Unused.
susvRz—f—wW— —w—e » +15
3 Ic8 D14 2
MaINvR2 ——e—H- N 7 a2 r— °
+ 0 13
s¥)4 | l 158
MONVR2 —¢YW— (S|
7 AF
IC9 One shot multi vibrator Make a vox delay time.
3: CD {Input) 4 : A(lnput) ; GND 5: B {Input) 6 : Q (Output)
IC10 (a/4) | FM MIC amplifier output select switch | Onin FM WIDE mode.
IC10 (b/4) | FM MIC amplifier output select switch | On in FM NARROW mode.
iC10 (c/4) | AF select switch On in FM MONITOR mode (AF for FM monitor).
IC10 (d/4) | AF select switch On in transmit mode (AF mofitor).
IC11 PLL1 (MAIN LO1} 2,3,4 : Divided ratio setting input.  5: 10MHz input. 7 : LOCK voltage output.
(500kHz step 30MHz coverage) 8 : UNLOCK output, when unlocked "H". 11 : 38~68MHz input.
IC12 Mixer (MIX1) 5:73.06~103.05MHz input. 11 : 35.05~35.55MHz input.
13 : 38~68MHz output.
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DESCRIPTION OF COMPONENTS

Components Use/Function Operation/Condition/Compatibility

IC13 PLLO (MAIN LO2) 2,3,4 : Divided ratio setting input. 5 : 10MHz input. 7 : LOCK voltage outout.
8 : UNLOCK output, when unlocked ""H". 12 : 64.22MHz input.

IC14 AVR 10V (in the AF unit). 15v oV sv

IC15 AVR 5V (in the AF unit). 1‘%—‘ 'I '15

Q1 AFT amplifier 80kHz + 50kHz. )

Q2 Switching On when DSP installed.

Q3 Switching On in FSK or SSB mode.

Q4 Switching On in AF VBT operation.

Q5 Switching On in CW mode.

Q6 Muting On when no sidetone output.

Q7 Muting On when insert a key plug into jack.

Q8 Muting On in transmit, MABK and SQ mode (MAIN mute).

Q9 Muting On in transmit, SABK and SQ mode (SUB mute).

Q10 AF amplifier MAIN REC QUT.

Q11 AF amplifier SUB REC QUT.

Q12 Muting When power switch is turned on or off, mute in TX/RX.

Q13 Switching On for instant when power switch is turned on.

Q14 Switching On in CW and FSK mode.

Q15 AF amplifier For sub-tone.

Q16 Muting On in receive mode (Muted to FM MOD line when receive mode).

Q17,18 Switching On in FM NARROW mode.

Q19 Switching On in FM mode.

Q20 AF amplifier FM MIC signal.

Q21 Switching On in FM mode.

Q22 Switching On in FM mode.

Q23 Switching On in FM mode.

Q24 Switching VCO select (10kHz~7.5MHz : on).

Q25 Switching VCO select {7.56MHz~14.5MHz : on).

Q26 Switching VCO select {14.5MHz~21.5MHz : on).

Q27 Switching VCO select (21.5MHz~30MHz : on).

Q28 Switching UNLOCK detection (PLLO, 1).

Q29~31 PLL1 low-pass filter Active filter (Reference frequency 500kHz).

Q32 VCO1 output amplifier 73.06MHz~103.05MHz.

Q33 MIX1 input buffer 73.06~103.05MHz.

Q34,35 MIX1 output buffer 38MHz~68MHz.

Q36 MIX1 input buffer 35.056MHz~35.55MHz (MAIN LO1).

Q37 MAIN LO1 output buffer 73.06MHz~103.05MHz.

Q38 REF buffer 10MHz (Reference of PLL IC).

Q39 MAIN LO2 output buffer 64.22MHz.

Q40 Buffer 8.83MHz for MAIN NB.

Q41,42 Amplifier 8.83MHz for MAIN NB.

Q43 AGC amplifier 8.83MHz for MAIN NB.

Q44 Amplifier 8.83MHz for MAIN NB.

Q45 Buffer MAIN NB1.

Q46 Switching MAIN NB2.

Q47,48 Switching MAIN NB1.

Q49 Switching MAIN NB2.

Q50 Switching On in MONITOR operation.

Q51 Switching On in CW mode (CWB). +15

Q52 Switching On in CW mode. 052 = cwe

CwB
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Components Use/Function Operation/Condition/Compatibility
D1,2 Reverse current prevention
D3 Reverse current prevention FSKC, SSBC.
D4 Reverse current prevention CWC.
D5~8 Reverse current prevention
D3 Reverse current prevention KEY.
D10 Reverse current prevention
D11 Reverse current prevention RBC,SABK.
— D127 ' Reverse current prevention - 1 RBCSQ.~ - —-

D13 Reverse current prevention MABK.
D14,15 Reverse current prevention
D16 Reverse current prevention VOXDL.
D17 Reverse current prevention
D19 Reverse current prevention FSKC,CWC.
D21 Reverse current prevention FMNC.
D22 Reverse current prevention
D23 Reverse current prevention VBC, VBD.
D24 Voltage regulator VCO1.
D25,26 Reverse current prevention UNLOCK signal.
D27 Voltage regulator VCOO0.
D28,29 NB detection NB2.
D30 NB detection NB1.

o D31 Reverse current prevention MONITOR.
D32 Reverse current prevention RXB. o T } o
D33 Reverse current prevention

PLL UNIT (X50-3100-00)

Components Use/Function Operation/Condition/Compatibility
IC1 AVR 8V (PLL and CAR unit).
1C2 PLL3 (MAIN LO1} 2,3,4 : Divided ratio setting input. 5 :10MHz input. 7 : LOCK voltage output.
(10Hz step with 10kHz coverage) 8 : UNLOCK output, When unlocked "H''. 11 : 58~56MHz input.
IC3 Divider {1/20) 4 ; 58~56MHz input.  8:2.9~2.8MHz output.
IC4 Mixer {(MIX4) 1:12.9~12.8MHz output. 2 :2.9~2.8MHzinput. 5 : 10MHz input.
iCh Mixer (MIX3) 1:36.6~31.7MHz output.  2:12.9~12.8MHz input. 5 : 49.5~44.56MHz input.
1C6 PLL2 (MAIN LO1) 2,3,4 : Divided ratio setting input.  5: 10MHz input. 7 : LOCK voltage output.
{10kHz step with 500kHz coverage) 8 : UNLOCK output, when unlocked "H". 11 : 36.6~31.7MHz input.
1C7 Divider (1/10) 1:49.5~44 5MHz input. 4 : 4.95~4.45MHz output.
IC8 Mixer (MIX2) 1:35.05~35.55MHz output. 2 : 4.95~4.45MHz input. 5 : 40MHz input.
1C9 (1/2) Divider (1/2) 5:20MHz input.  9: 10MHz output.
IC10 PLL8 (SUB LO1) 2,3,4 : Divided ratio setting input.  5: 10MHz input. 7 : LOCK voltage output.
8 : UNLOCK output, when unlocked "H". 11 : 109~107MHz input.
IC11 Divider (1/20) 4:109~107MHz input. 8 : 5.45~5.35MHz output.
1C12 Mixer (MIX12) 1:25.45~2535MHz output. 2 :5.45~5.35MHz input. 5 : 20MHz input.
1IC13 Divider (1/10} 1:25.45~25.35MHz input. 4 : 2.545~2.535MHz output.
IC14 Mixer (MIX11) 1:12.545~12.535MHz output. 2 :2.545~2.535MHz input. 5 : 10MHz input.
IC15 Mixer (MIX10) 1:38.205~38.215MHz output. 2 : 12.545~12.535MHz input.
5 : 50.75MHz input.
IC16 Mixer (MIX9) 1:1.86~31.85MHz output. 2 : 38.205~38.215MHz input.
5 : 40.065~70.055MHz input.
IC17 PLL7 {SUB LO1) 2,3.4 : Divided ratio setting input.  5: 10MHz input. 7 : LOCK voltage output.
(10kHz step) 8 : UNLOCK output, when unlocked ""H". 11 : 1.86~31.85MHz input.
IC18 (1/2) | PLL7 LPF 10kHz~7.5MHz active filter {Reference frequency 10kHz).
IC18 (2/2) | PLL7 LPF 7.6MHz~30MHz active filter (Reference frequency 10kHz).
Q1 MIX4 input buffer 10MHz.
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Components Use/Function Operation/Condition/Compatibility

Q2 MIX3 input buffer 49.5~44 5MHz. :

Qs PLL2 IC input amplifier 36.6~31.7MHz.

Q4 Doubler 40MHz.

Q5 MAIN local output buffer 35.05~35.55MHz (PLL1 loop).

Q6 TTL input amplifier 20MHz.

Q7 MIX12 input buffer 20MHz.

Q8 MIX11 input buffer 10MHz.

Q9 MIX10 input buffer 50.75MHz.

Q10 MIX9 input buffer 40.065~70.055MHz.

Q11,12 PLL7 IC input buffer 1.86~31.85MHz.

Q13 VCO7 output amplifier 40.065~70.055MHz.

Q14 SUB LO1 output buffer 40.065~70.055MHz.

Q15 0SC2 50.75MHz (SUB LO2).

Q16 0OSC2 buffer

Q17 SUB LO2 output buffer 50.75MHz.

Q18 Switching VCO select (21.5~30MHz : on). ) Ql8

Q19 Switching VCO select (14.6~21.5MHz : on). veD —‘D‘r’;oég—*

Q20 Switching VCO select (7.5~14.5MHz : on). e TS

Q21 Switching VCO select {(10kHz~7.6MHz : on). VoA Y {?‘{f‘_
.

Q22 Switching UNLOCK detection (PLL2,3,4,5,6,9).

Q23 Switching UNLOCK detection (PLL7,8).

D1 Reverse current prevention UNLOCK signal.

D2 VCO3 frequency adjustable

D3 Reverse current prevention UNLOCK signal.

D4 VCO2 frequency adjustable

D5 Reverse current prevention UNLOCK signal.

D6 VCO7 frequency adjustable

D7 Voltage regulator VvCO7.

D8 Reverse current prevention UNLOCK signal.

D9 Voltage regulator 0SC2.

CAR UNIT (X50-3110-XX) -00:S -01:SD

Components Use/Function Operation/Condition/Compatibility

iIc1 PLL5 (MAIN LO4} 2,3,4 : Divided ratio setting input.  5: 10MHz input. 7 : LOCK voltage output.
8 : UNLOCK output, when unlocked "H''. 11 : 35.5MHz input.

IC2 Divider (1/100) 4 :35.5MHz input. 8 : 355kHz output.

IC3 PLL6 (MAIN LO3) 2,3,4 : Divided ratio setting input.  5: 10MHz input. 7 : LOCK voltage output.
8 : UNLOCK output, when unlocked "H". 11 :71.5MHz input.

IC4 Divider (1/100} 4:71.5MHz input. 8 : 715kHz output.

IC5 Mixer (MIX7) 1:9.285MHz output. 2 :715kHz input. 5 : 10MHz input.

ICé PLL4 {MAIN and SUB CAR) 2,3.4 : Divided ratio setting input.  5: 10MHz input. 7 : LOCK voltage output.
8 : UNLOCK output, when unlocked "H". 11 : 69.5MHz input.

IC7 Divider (1/100) 4 :69.5MHz input. 8 : 695kHz output.

IC8 Mixer (MIX13} 1:10.695MHz output. 2 : 695kHz input. 5 : 10MHz input.

iIC9 PLL9 (MAIN CAR) 2,3,4 : Divided ratio setting input.  5: 10MHz input. 7 : LOCK voltage output.
8 : UNLOCK output, when unlocked "H". 11 : 59.5MHz input.

IC10 Mixer (MIX5) 1:10MHz output. 2 :59.5MHz input. 5 : 69.5MHz input.

IC11 Mixer (MIX8) When CW PITCH 800Hz
1:80kHz output. 2 :9.92MHzinput. 5 : 10MHz input.

IC12 Divider (1/100) 4 :10MHz input. 8 : 100kHz output.

IC13 PLL (EXT STD) 9:1MHzinput. 13 : LOCK voltge output. 14 : 10kHz input.
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Components Use/Function Operation/Condition/Compatibility

IC14 Divider (1/2, 1/5) 1:10MHz output. 11 : 2MHz output. 12 : 10MHz input. 14 : 20MHz input.

1C15 (1/2) | Divider (1/2) 1 :1MHz output. 3 : 2MHz input.

1C15 (2/2) Divider (1/2) 11 :4.26kHz input. 13 : 2.128kHz output.

IC16 Divider (Programable) 1:4.26kHz output.  3~6,11~14 : Divided ratio setting input.
7 : Enable FSK: "H".  9: 1MHz input.

IC17 (1/2) | 2 line-4 line decoder 1:Enable “H" :on. 2,3 : AFSK space frequency setting input.
4~7 : Divided ratio setting output {space).

—1C17-(2/2)y |2 line~4line-decoder- 1-9712--Divided-ratio-setting-output-{mark)- - 10,41+ Mark, space-select-output.

13 : Key pole output. 14 : Shift (FWD, REF) select input.

Q1 MAIN LO4 output buffer 355kHz.

Q2 MIX7 input buffer 10MHz.

Q3 MAIN LO3 output amplifier 9.285MHz.

Q4 MIX13 input buffer 10MHz.

Q5 SUB CAR output amplifier 10.695MHz.

Q6 MIX5 input buffer 59.5MHz.

Q7 MiX5 input buffer 69.5MHz.

Q8 MIX8 input buffer 9.92MHz when CW PITCH 800Hz.

Q9 MIX8 input buffer 10MHz.

Q10 AFT output buffer 30~150kHz in CW mode.

Qn MAIN CAR output buffer 100kHz.

Q12 EXT STD buffer 10kHz.

Q13 0SsC1 20MHz (STD).

o Q4 ~0SC1 buffer SO-2 buffer when SO2 operates. -

Q15 TTL input amplifier 20MHz.

Q16 REF output amplifier 20MHz (PLL unit).

Q17 REF output amplifier 10MHz (AF unit).

Q18 REF output amplifier 10MHz (DSP unit).

Q19 AFSK output buffer 2.125kHz (Active low-pass filter).

D1 Reverse current prevention UNLOCK signal.

D2 VCO5 frequency adjustable

D3 Reverse current prevention UNLOCK signal.

D4 VCOB6 frequency adjustable

D5 Reverse current prevention UNLOCK signal.

D6 VCO4 frequency adjustable

D7 .| Reverse current prevention UNLOCK signal.

D8 VCO9 frequency adjustable

D9 VCXO frequency adjustable 0scC1.

D10 Voltage regulator 0OSC1.

D11~13 Reverse current prevention AFSK divided setting matrix and mark, space select.

D14 Reverse current prevention

FILTER UNIT (X51-3060-XX) -00: TS-950SD (K,M,W,X,P) -01:TS-950S (KM,W.X.P) -61:TS-950S (W2) -62:TS-950SD (W2)

Components Use/Function Operation/Condition/Compatibility
IC1 Band data decoder
6] [t
L4
g o000 © ~
BCD-TO-DECIMAL
O~ mMm T W
RAASAAAEE
IRRERREES
1C2 Relay driver
IC3 AVR +5V.
Q1 Relay driver 10F relay.
D1 Relay surge absorption 1.6~2.5MHz LPF relay.
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Components Use/Function Operation/Condition/Compatibility
D2 Relay surge absorption 2.5~4 0MHz LPF relay.

D3 Relay surge absorption 4.0~7.5MHz LPF relay.

D4 Relay surge absorption 7.5~10.5MHz LPF relay.

D5 Relay surge absorption 10.5~14.5MHz LPF relay.

D6 Relay surge absorption 14.5~21.5MHz LPF relay.

D7 Relay surge absorption 21.5~30MHz LPF relay.

D8 RF rectifier REF rectifier.

D9 RF rectifier FWD rectifier.

D10 Relay surge absorption Transmit/receive select relay.
D11 LPF select 18, 21MHz.

D12 LPF select 25, 28MHz.

D13,14 Level shift 12V relay drive:

D15 Lightning surge protection RAT terminal surge absorber.

CONTROL UNIT (X53-3230-00)

Components Use/Function Operation/Condition/Compatibility
IC1 Inverter 1-2, 34, 5-6, 12-13 : FULL, VOX.  2-9, 10-11 : Pulse delay.
IC2 NAND gate 1-2-3: CKY.  11-12-13 : VOX, FULL.
IC3 Analog switch VOX, FULL.
IC4 Analog switch 1-2-13, 3-4-5: CKY.
-1C5 Inverter 8-9, 10-11, 12-13 : CKY.
IC6 NAND gate 1-2-3: CKY. 4-56:RBC.
IC7 Audio amplifier
IC8 Operational amplifier ALC and IC meter.
IC9 | Analog switch Meter select.
IC10 One shot multi vibrator 2-3-4-5-7 : CKY timing.  10-11-12-13-14-16 : Semi-breakin timing.
IC11 Operational amplifier 1-2-3 : Power meter.
IC12 3-terminal AVR Input : 15V.  Qutput : 8V.
IC13 Inverter 1-2, 3-4 : Pulse delay.
IC14 Electronic key controlled CPU
IC15 NAND gate Electronic key speed oscillator.
Q1 ALC amplifier
Q2 Amplifier SWR protection amplifier.
Q3 Amplifier IC protection amplifier.
Q4 Voltage shift ALC meter voltage occur.
Q5 Buffer ALC voltage control.
Q6 Switching Meter select (ALC/Ic).
Q7 Switching Stand-by control.
Qs switching VOX.
Q9 Switching Discharge.
Q10,11 Differential amplifier ALC amplifier.
Q12 Switching RF output drop.
Q13~16 Switching AT tune.
Q17 Switching KEY.
Q18 Switching FULL.
Q19 Switching Reset.
D1 Reference voltage 1.8V.
D2,3 Voltage shift EXT. ALC.
D4 Temperature compensation iC protection.
D5 Voltage shift 4.7V.
D6 Voltage shift ALC.
D7 Reverse current prevention ALC.
D8 Reference voltage 4.7V.
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Components Use/Function Operation/Condition/Compatibility
D9 Discharge
D10 Switching Transmission and automatic antenna tuner.
D11 Switching AT and keying.
D12 Over load prevention
D13 Reverse current prevention
D14 Surge voltage absorption
D15,16 Switching Transmit signal.
—— | D17 _|_Switching.. CKY _

D18 Reverse current prevention
D19 Surge voltage absorption
D20 Switching CWB.
D21 Switching KEY.
D22 Switching Transmit.
D23 Switching ATS and KEY.
D24 Switching Transmit.
D25 Switching KEY.
D26 Switching Transmit.
D27 Switching CW semi-break in and delay.
D28 Switching Temperature RF output drop.
D29 Switching 28MHz RF output drop.
D30 Switching AT.
D31 Reverse current prevention Keying dot.

T D32 ‘Reverse current prevention - Keying dash— T T —— T

AT UNIT {X53-3240-00)

Components

Use/Function

Operation/Condition/Compatibility

IC1

D flip-flop

Differential phase detection.

}10,13,14 Function table
LA ER INPUTS | OUTPUTS
o gfe- cLock[p | a | @
T Ll L H
’/l; L Qo | Qo

IC2

Analog switch

Control select motor 1.

IC3

Analog switch

Control select motor 2.

3
j i[>2— e J<]f
ico 4 4
7
,_sq:

6 14 } 8
1C4-5 g 1 ) o lo
1ca-6 S L ]

: G
I locg Lo OO FO~n : | g
L ) 3 I :
-7 ! ] 7
(9]
S0 I Ic3
7
3 7
2 8
;DJ |c1o—¢
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Components . Use/Function Operation/Condition/Compatibility
IC4 Motor drive Motor 1. veer veez R
IC5 . Motor drive Motor 2. §
FIN ()5—' QVz1
oRIVER [i0) VOV T!
in b5 adh
GND
IC6 Comparator Differential modulation detection.
IC7 Operational amplifier Motor control.
IC8 Timer Saw-wave generated.
GND 1 8 vce
TRIGGER 2 7 CISCHARGE
OUTPUT 3 6
A T e
Q1,2 Amplifier Wave shaping.
Q3 Switching Control select.
Q4,5 Switching Motor speed control.
Q6 Switching Sqw-wave oscillator on or off.
Q7.8 Switching Motor deive.
Q9,10 Switching Tuning start.
D1,2 Detection Modulation detection (voltage and current).
D3~8 Switching Clipper.
D9 Switching Voltage drop.
D10 Switching Spike prevention.
D11 Switching Voltage drop.
D12 Switching AT control.
D13 Switching Tuning start. _

DSP UNIT (X53-3260-00) : TS-950SD

Components Use/Function Operation/Condition/Compatibility
IC1,2 HPF MIC input HPF resistor select.
IC3 Signal select X : A/D converter output mute.
Y : A/D converter output select MIC or AF1.
Z: AF2 output select AF1 or output of D/A converter.
iICa Amplifier, filter 1 : MIC input amplifier (Gain 6dB).
2 : MIC HPF.
IC5 Amplifier, filter 1 : AF input amplifier {(Gain 6dB).
2 : MIC HPF.
IC6 Limitter Clipper of the IC7 output.
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Components Use/Function Operation/Condition/Compatibility
IC7 Limiting amplifier, filter 1 : Clipper amplifier to £3Vp-p (Gain 20dB).
2 : 1st stage of 5th LPF.
IC8 Filter 2nd stage of 5th LPF.
IC9 Filter 3rd stage of 5th LPF.
iC10 Sample/hold amplifier Buffer. )
IC11 Sample/hold amplifier, amplifier . 1 : Buffer. 2 : Amplifier (Gain 6dB).
IC12 A/D converter 16 bit A/D converter.
11314 A/D-converter and-gate-array-interface—{—Timing-and-logic-interface-of-between A/D-converter-and_-gate-array.. —
IC15 +5V
IC16 -5V
IC17 D/A converter 16bit D/A converter.
IC18 D/A converter output duty adjust
IC19 Buffer
1C20 LPF 3rd LPF {Gain -21.6dB).
IC21 Mixer 36.892kHz — 455kHz.
IC31 DSP Modulation, AF SLOPE.
1C32 Gate array Interface (See to circuit description).
IC33 Reset Reset pulse when drop DC voltage supply.
IC34 PLL 2,34 : PLL data setting input.  5:10MHz input. 7 : VCO locked voltage output.
11 : 39.325MHz (VCO) input.
IC35 +8V
1C36 Timing creation Wiriting signal creation for gate array.
Q1 "I Sample/hold amplifier TTTT [ Switching. CooTTT T T B B
Q2 Amplifier Ampilified to fixed level from output of the filter.
Q3 ATT Switching for ATT. On in AM, CW mode.
Q4 455kHz output buffer
Q5 mixer Input buffer.
Q6 mixer Output buffer.
Qn Level converter Level converted to C-MOS level from TXB (0 & 15).
Q12 10MHz input amplifier Amplified 10MHz output to PLL IC.
Q13 VvCO Oscillator.
Q14 VCO buffer
Q15 VCO buffer Output buffer to digital section.
Q16 CLK amplifier Amplified supply level of gate array from PLL output (39.352MHz).
Q17~19 PLL LPF
D1 Level shift Level shift for sample/hold amplifier (FET).
D2 Limitter )
D3 Reverse current prevention
D4 VCO vari-cap diode Frequency adjust.

DISPLAY UNIT (X54-3080-00)

Components " Use/Function Operation/Condition/Compatibility
IC1 Display SUB CPU FL tube, LED, sub-tone and BZ mixer.

IC2,3 Display gate array FL tube control port output.

IC4 Address decoder Each IC chip select.

IC5 Function LED latch :

IC6 Sub-tone output latch Sub-tone D/A converter output.

IC7 Inverter Logic inverted.

IC8 Sub-tone control, reset control

I1C9 Output latch BZ and option VS-2 data output.

IC10 Oscillator gate BZ and 1750Hz tone oscillator.

Q1~137 FL tube starter driver FL tube starter voltage driver from TTL level.

D1 FL tube heater bias voltage Between F and F : Approx. AC 9.6V. Between FG and G : Approx. DC -28V.
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SIGNAL UNIT (X57-3380-00)

15-9505/SD

Components Use/Function Operation/Condition/Compatibility
1C1 (a/4) AGC select switch SSB, CW and AM mode select.
IC1 (b/4) AGC select switch AGC time constant (MID). MID
IC1 (c/4} AGC select switch AGC time constant (SLOW). ” .
1C1 (d/4) Ununsed. 1t '8 ! ! log I
G N
e P 1|8
» Tt - T i t :7
10 l = stow | oo # prey
-L Eé b AMC
T1T%s
. T ) +15
i L 2 RFB1
1C2 (a/2) CAR squelch amplifier
1C2 (b/2) FM squelch amplifier
IC3 FM pre-amplifier
IC4 (a/4) DSP-10 select switch DSP-10 select. -
IC4 (b/4) | DSP-10 select switch DSP-10 select. ATS W AFsKa
I1C4 (c/4) DSP-10 select switch SSB, CW (AM) or FSK select.
IC4 (d/4) DSP-10 select switch On in FSK operates. »
5
>
1ca
[
1
pmC
IC5 Transmitter |F amplifier 455kHz.
1C6,7 Receive FM IF amplifier 2 : Input. 5 : Qutput. )
IC8 /O interface 2~11:1/0. 12:SOinput. 13:Slinput. 14 : CKinput.
IC9 Transmitter amplifier 1 : Input. 5 : QOutput.
IC10 (a/4) | Select switch AGC select of AM/SSB, CW.
IC10 (b/4) | Select switch AF output select of AM/FM. VR5 ! @018
IC10 (c/4) | Select switch Meter select of SSB/FM. s SMET 067
g FM M1 -
IC10 (d/4) | Select switch Meter select of SSB/FM. P NT N !
14, 8
L e el
ICt0 v _Jlb == ';o — {'
i I e O
11 l 7
. ke FMi5
|c3>—w~l—wVT Faar T AMC
Qa1
Q1,2 Receive [F amplifier 455kHz.
Q3 Receive 4th mixer 455kHz — 100kHz.
Q4 IF amplifier 100kHz.

Downloaded from www.Manualslib.com manuals search engine

79


http://www.manualslib.com/

15-9505/SD

DESCRIPTION OF COMPONENTS

Compeonents Use/Function Operation/Condition/Compatibility
Q5 Switching RBC signal. 4
Q5
RBC
Q6 Buffer AF.
Q7 Local frequency amplifier 355kHz.
- Q8 CAR-buffer—. 100kHz. —
Qs AGC buffer
Q10~13 AGC amplifier
|
Q14 Transmitter CAR mixer ' 355kHz + 100kHz = 455kHz.
Q15 Transmitter CAR buffer 455kHz.
Q16 Transmitter CAR amplifier 455kHz.
Q17,18 S-meter amplifier
Q19,20 FM noise amplifier
Q21 Transmitter IF amplifier 455kHz.
Q22 - CAR squelch amplifier
Q25~27 Transmitter IF buffer 455kHz.
Q28 Receive FM IF ampilifier 455kHz.
Q29 FM AF AGC ampiifier
Q30 Processor amplifier 455kHz.
Q33 Processor amplifier 455kHz.
Q34 FM S-meter amplifier 455kHz.
Q35,36 Switching
Q37 Switching NFM15. R (
—— Q38 Q35 Q36 Q37
Q38 Switching FM15. FMC NFMIS
FM15
Q39,40 Switching
Q41 Switching AM15. ‘s FAAF
3
e

Q41 2
Q42,43 Switching
Q44,45 Switching 45
Q46 Switching AB15. 04a 3

08 >—Eo—< ABI5

80

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

15-9505/5D

DESCRIPTION OF COMPONENTS

Components Use/Function Operation/Condition/Compatibility
Q47 Switching FMC.
Q48 Switching DFM. cwe>-D33
Q49 Switching DCAR. FSKC
Q50 Switching SSBC
FMC
tvz
. Q51,52 Switching
Q53~55 Switching FM mode. p4s  CF2 046
FMI5 ’ ‘ 1 _Di_:L
e Qss  |asa 053 ue i
Q56 Switching AGS. +15
Q57 Switching OATAC AGS
Q57 Q56
Q58,59 Switching D15.
Q60 Switching SSBB.
Q61,62 Switching Cv1.,
Q63~65 Switching
Q66 Switching sQ.
Q67 Switching
D1 Switching Transmitter 455kHz signal.
D2,3 Switching Receive 455kHz signal.
D4,5 Switching CWN filter.
D86,7 Switching CW filter.
D8,9 Switching SSB filter.
D10,11 Switching AM filter.
D12,13 Switching Transmitter 455kHz signal.
D14 Switching Receive 455kHz signal.
D15 Tuning NOTCH frequency.
D16~19 Ring detection SSB, CW.
D20 Voltage regulator 5V.
D21,22 Detection AM.
D23 Detection AGC.
D24 Reverse current prevention AGO + FM15.
D25 Voltage shift 3.6V.
D26 Temperature compensation AGC.
D27 Reverse current prevention
D28 Temperature compensation AGC.
D29 Reverse current prevention AGC.
D31 Detection FM squelch.
D32 Reverse current prevention
D33 Reverse current prevention CWC.
D34 Reverse current prevention FSKC.
D35 Reverse current prevention SSBC.
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Components Use/Function Operation/Condition/Compatibility
D36 Reverse current prevention
D37 Reverse current prevention FMC + Cv2.
D38 Reverse current prevention DFM.
D39 Reverse current prevention DCAR.
D40 Reverse current prevention

- D41 Ring modulation SSB.
D42 Detection CAR squelch.

. D43 . Protection. - ---—-- Comparator-input: ——
D44 Reverse current prevention
D45,46 Switching FM 12kHz filter.
D47,48 Switching FM 6kHz filter.
D49,50 Detection FM.
D51 Rectifier FM AGC.
D52 Reverse current prevention SSBC.
D53 Reverse current prevention '
D54 Reverse current prevention SSBC.
D55 Reverse current prevention AMC.
D56 Reverse current prevention
D57 Voltage regulator 12V.
D59 Reverse current prevention
D60 Switching Processor.
D61~64 Switching 455kHz.

—  'besT Limitter - Compression meter. -

D66 Rectifier Compression meter.
De7 Rectifier FM S-meter
D68,69 Reverse current pre\)ention
D70 Reverse current prevention ATS.
D71 Voltage regulator V.

VCO2 (X58-3390-03) : AF UNIT

Components Use/Function Operation/Condition/Compatibility
Q1 VCOO0 (PLLO) 64.22MHz.
Q2 VCOO buffer
D1 VCOO frequency viable

VCO (X58-3630-00) : AF UNIT

Components Use/Function Operation/Condition/Compatibility
Q1 VCO1-A (PLL1) 73.06~80.55MHz.
Q2 VCO1-B (PLL1) 80.55~87.55MHz.
Q3 VCO1-C (PLL1) 87.55~94.55MHz.
Q4 VCO1-D (PLL1) 94.55~103.05MHz.
D1 VCO1-A frequency viable

D2

VCO1 switching

On when VAC is "'L".

D3

VCO1-B frequency viable

D4

VCO1 switching

On when VBC is "'L".

D5

VCO1-C frequency viable

D6

VCO1 switching

On when VCC is ""L".

D7

VCO1-D frequency viable

D8

VCO1 switching

On when VDCis "L".
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VCO (X58-3630-01) : PLL UNIT

Components Use/Function Operation/Condition/Compatibility
Q1 VCO7-D (PLL7) 61.666~70.055MHz.
Q2 VCO7-C (PLL7) 54.555~61.555MHz.
Q3 VCO7-B (PLL7) 47.555~54.555MHz.
Q4 VCO7-A (PLL7) 40.065~47.555MHz.
D1 VCO7-D frequency viable
D2 VCO7 switching On when VAC is "L".
D3 VCO7-C frequency viable
D4 VCO7 switching On when VBC is "'L".
D5 VCQO7-B frequency viable
D6 VCO7 switching On when VCC is "L".
D7 VCQ7-A frequency viable
D8 VCO7 switching On when VDCis "'L".
AVR UNIT (X43-3070-01) (F/6)
Components Use/Function Operation/Condition/Compatibility
Q101,102 | Switching On when over-voltage.
D101 Reverse current prevention
D102 Reference voltage 15V.
D103 Protection On when over-voltage.

VOX (X59-1080-01) : AF UNIT

Components Use/Function

Operation/Condition/Compatibility

1C1 (1/2) VOX level comparator

iC1 (2/2) ANT! VOX level comparator

1C2 NOR circuit
Q1 Switching Turn on when 11 pi of IC2 is ""H"".
D1,2 Reverse current prevention

FM MIC AMP (X59-3000-03) : AF UNIT

Components Use/Function

Operation/Condition/Compatibility

IC1 (1/2) Low-pass filter

1,2 : Output.

IC1 (2/2) Limitting amplifier

6 : Input. 7 : Output.

NB2 (X59-3350-00) : IF, AF UNIT

Components Use/Function Operation/Condition/Compatibility
IcC1 - One shot multi-vibrator Synchronized with pulse 5ms or 40ms.
Q1,2 Switching Q1 turned on with 5ms when pulse occurs and Q2 turned off with 40ms.

VCO1 (X59-3440-00) PLL, CAR UNIT

Components Use/Function Operation/Condition/Compatibility
Q1 VCO 30~110MHz.
Q2 VCO buffer
LPF (X59-3450-XX) -00: AF UNIT -01:PLL, CAR UNIT
Components Use/Function Operation/Condition/Compatibility
Q1~3 PLL low-pass filter Active filter,
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MKR (X59-3640-00) : CAR UNIT

Components Use/Function Operation/Condition/Compatibility
IC1 (1/2) Divider (1/2)

IC1(2/2) | Divider (1/2)

D1 Switching

D2 Reverse current prevention On when CALS is "'L".

SFT (X59-3650-00) : CAR UNIT

- -Components-

Use/Function

- --—————-Qperation/Condition/Compatibility

Dt~-9

Reverse current prevention

AFSK divider matrix.

CWT (X59-3660-00) : CONTROL UNIT

Components Use/Function Operation/Condition/Compatibility
Q201 Switching Keying signal.

Q202 Switching Transmitter voltage supply.

Q203~205 | Switching Transmitter stop signal.

Q206~208 | Switching Keying switch.

D201,202 | Reverse current prevention

D203

Reference voltage

3.6V.

D204

Reference voltage

4.7V.

~ MAP (X59-3670-00) : CONTROL UNIT

Components

Use/Function

Operation/Condition/Compatibility

IC301

Meter amplifier

1-2-3 : SWR meter. 5-6-7 : Processor meter.

TRX (X59-3680-00) : CONTROL UNIT

Components Use/Function Operation/Condition/Compatibility
Q151 Switching Receive voltage supply.
Q152 Switching Transmitter voltage supply.
Q153 Switching Transmitter.
Q154,155 | Switching Receive.
ALC (X59-3700-00) : CONTROL UNIT
Components Use/Function Operation/Condition/Compatibility
Q251 Switching CKY and DSP.
Q252,253 | Switching Stand-by switch control.
Q254 Switching AT switch.
Q255 Switching Parsonal computer interface.
D251 Reverse current prevention
D252 Reference voitage 12V.

MIC AMP (X59-3710-00) : SWITCH UNIT (A)

Components Use/Function Operation/Condition/Compatibility
Q251 MIC amplifier Amplified input signal from MIC.

Q252 Packet communication switch Muted to MIC amplifier when using a packet communication.
Q253 Data switch Muted to MIC amplifier when using a data communication.

Q254 MIC amplifier switch Muted to MIC ampilifier.

Q255 Packet communication stand-by switch | Transmitter signal to supply when using a packet communication.
D251 Reverse current prevention
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A/D converter : MB4056 (Digital unit IC13)

+ Terminal connection + Block diagram
co C1 €2
14 i2
“J 20 Comparator
A.GNDE1 20 [T vee
A0 2 19 £33 VRer OUT a1 (3) {:t:éir:ess
A1E33 18RS a2 (3 778 17)DATA OUT
A24 17 23 Data Out I .
A3L]s 16 ADC CLK A3 e equential Bes
— Mutti- parisor
A4L]6 153 CS A4 6 pI:x;r register — & ADE cLx
Ast]7 14c0 e
A g
As]8 1353 ¢1 5@ 3
AT 12[c¢2 a6 (8) -qs)Rs
D.GNDL]10 11D '
A7 (9) / o
\ g’:g Regulator
.
AGND D GND VREF OUT vee
+ Terminal function
Pin No.| Pin name Name Function
2~9 | A0~A7 Analog input Eight channel analog input terminals. One channel is selected using channel assign-
ment input terminals CO through C2.
11 S/D Conversion mode select input | Selects the A/D conversion mode. When 0, the high and low ranges are converted.
When 1, either the high or the low range is converted.
This signal is latched on the trailing edge of the CS signal.
12~14 | C2~CO Channel assignment input Assigns an analog input channel for analog-to-digital conversion.
These signals are latched on the trailing edge of the CS signal. B
15 CS Chip select input Chip select input terminal. When the CS signal is set to 1 then 0, analog-to-digital
conversion starts and the data output enters the enable state. When analog-to-
digital conversion is completed or interrupted, the CS signal is set to 1.
16 ADC CLK | A/D conversion clock input A/D conversion clock input terminal. The conversion speed is determined by the
. clock frequency. The clock frequency need not be constant.
17 Data Out | Data output This is a terminal (open collector) to output the results of analog-to-digital conversion.

Qutput data is synchronized with the ADC CLK signal in the order of start bit, MSB,
2SB through LSB, and stop bit.

18 RS Range select input Selects the analog input voltage range. When 0, the Vrs = 1.25V range is selected.
When 1, the VFs = 5V range is selected.

This signal is latched on the trailing edge of the [ signal.

19 VRer OUT | Reference voltage output This is a terminal {regulator output) to output & reference voltage. When the power
supply is used at a voltage of 8 to 18V, a regulated 5V voltage is output to the

VRer QUT terminal. A maximum of 10mA current can be supplied by this terminal.

1 A.Gnd Analog ground Ground terminal.

10 D.Gnd Digital ground

20 Vce Power terminal

« Range selection » Channel selection
S/D | RS | 1st conversion | 2nd conversion C2 | C1 | CO |Channel selected

1 0 L H 01| o 0 A0

1 1 H L 0 0 1 Al

1 0 L - 0 1 0 A2

1 1 H - 0 1 1 A3
1 0 0 A4
1 0 1 A5
1 1 0 A6
1 1 1 A7 85
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1/0 port : CXD1095Q (Digital unit IC6, 8)

+ Terminal connection

52 I 1 32
(= —= o]
] =
[ ¢ e —r—
| o= o e ) h —1 ]
== =
[—:— =
(== e
] — e
[ em | =
=] O o
64 XA = 20
1 19
- ~+ Terminal function ]
Pin No. Pin name 1/0 Function
1,2 NC — | Not connected.
3~9 PB1~PB7 I/O | Port B input/output terminals.
10 Vss - | Connected to ground.
11~18 PCO~PC7 1/O | Port C input/output terminals.
19 NC — | Not connected.
20~24 PDO~PD4 /0 | Port D input/output terminals.
25 Vss — | Connected to ground.
26 Vob — | Connected to +5V.
27~29 PD5~PD7 /0O | Port D input/output terminals.
30~32 Do~D2 I/O | Eight bit, tristate, bidirectional data bus. Data can be sent by connecting these terminals to the data
bus of a microcomputer system. Goes active when CS = 0and RD = 0 or WR = 0.
33,34 NC — | Not connected.
35~39 D3~D7 /O | Eight bit, tristate, bidirectional data bus. Data can be_s_ent by connecting these terminals to the data
bus of a microcomputer system. Goes active when CS =0 and RD =0 oﬂR =0.
40 CLR | | The register output of port E {4-bit port} is cleared {becomes zero) when CLR = 0.
41 ODEN I | All ports enter the input state (high-impedance state) when ODEN = 0.
No output data register or control register is set. :
42 Vss - | Connected to ground.
43 WR | | Data is written into CXD1095Q when WR = 0. L
Data bus information is written on the leading edge of the WR signal (0 to 1).
44 RD | | Data is read from CXD1095Q when RD = 0.
45 cS I | CXD1095Q is selected when CS = 0 and enters the non-selection mode when CS = 1.
Data lines D7 through DO enter the high-impedance state.
46~48 AO~A2 | Five ports and control registers are selected by addressing.
49, 50 PEOQ, PE1 /O | Port E input/output terminals.
51 NC — | Not connected.
52, 63 PE2, PE3 1/0 | Port E input/output terminals.
54~56 PAO~PA2 /0 | Port A input/output terminals.
57 Vss - | Connected to ground.
58 VDD — | Connected to +5V.
59~63 PA3~PA7 1/0 | Port A input/output terminals.
64 PBO 1/0 | Port B input/output terminals.

86

Note : The CS, RD, WR, ODEN, and CLR signals are pulied up to Vcc in the IC.
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» Block diagram

8 8
LATCH i a
8 8
a 7
LATCH &
<]
8 8
4 LATCH [ 7
8
* Lateh [ s
Geala
4 4
+ LATCH |
)
4 —
= ' ]
DATA
SELECTOR
A2 —
At CONTROL ~ fr——s
A0 |
-1 1
RD
cs
I ODEN }
PLL : MC14568BCP (CAR unit IC13)
+ Block diagram
———— - —y
14 l | 13
PCINOW‘A PHASE ——'>0PCOU1-
B coupARAmR__,o PCP
' | ouT
l 76 ' CTL HIGH CTL LOW
Py |
TG 1 PC PC PCipy O— PC
c1d l l —OG IN P.C. our N PC. ouT
15 ' COUNTER D1 ' PCPouT PCPoUT
CTLO- ' 1 oF
s 1 | c1o D1 cio Y
0" O 4-8IT | .
] PROGRAMMABLE Qi/C2
. PEO.—» COUNTER D2 ]
2 l l J *0" O D2 Q1/C2 [¢) D2 Qi/Cc2
Vpp - Pinte
Vgs [ Pin8 b E g a
aooo
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Programmable frequency divider : MC14569BCP ( CAR unit IC16)
+ Block diagram

Dpat Dpa2 Dpa3 Dpag  CTLA CTLg  Dpgi Dpp2 Dpe3 Dpga
t3 34 $5 te 92 Q10 911 912 913 Q14

CTL = "0" for Binary Count BINARY TO
CTL =™1"* for BCD Count EnconER >N
3 !
9 BCD/BINARY CLOCK | 4-BIT BCO/BINARY| 15
Co—=| HIGH SPEED 5F SYNCHRONOUS |—*0Q
JOHNSON COUNTER | > COUNTER
< JP
7 PRESET ENABLE - 1
CFo—» - ~oPEQuT
(INCLUDING EARLY ZERO DETECTION)

Vpp : Pinté
vVes . Pin8

1/0 port : MB89363B (Digital unit IC7)

« Block diagram

g —— %} =_—_—,—-II,‘,_ -

1L
I N -+
I Group 0
__l Group 0] <:> port0 POO~07
Veg —— II controf (8)
' I
GND ——>
:l Group 0
I <:> port2 P24~27
' 1701 (high
' level 4) “
DBO~DB7 <:> Ea‘a : : : Séﬂ”zp !
bufie <: f:,%vevl 4) peomes
ll C I
|
G
(8}
T 7 |
|I_-= === —_——=
OUS/INS ———— r___ E—___
RH/RL —————»] ll Group 2| 37
i<~ Dlpont 3 P30~
R ———g II S;z;ZIz <: :)8(;
W ——»q Read/ " I “
write | I Group 2
o] L.
RSLCTO :I level 4) |
1702
RSLCT1 ——————» I: Grousp 3 I
rt
_ e -
=9 || level 4) |
55— =| ] t 1
|
1l Nl o o e
| . (8 7] "
il —
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Pin No. Pin name Name 1/0 Function
1~4 P30~P37 Port 3 I/O | Eight-bit general-purpose input/output port. These terminals are included in group 2.
77~80 all bits Three operation modes can be selected by setting the control parameter by software.
5 w Wirite I | The control parameter and port output data item can be written using a low-level signal.
The parameter and port data can be distinguished and selected using the CS1, €S2,
RSLCTO, and RSLCT1 signals.
6 RST Initial setting I | Input terminal. The MB893638B is set to the initial mode using a reset signal, and initial
reset value 9B (hexadecimal) is automatically set for two control parameters. The initial mode
indicates that all ports are in the input state of mode 0. All port terminals stay high in the
initial mode. The active signal level is selected using an RH/RL signal.
RH/RL = 0 : RST (active low) RH/RL = 1 : RST (active high)
9 RH/RL Reset active | | The RST terminal is set to active high or active low.
level selection RH/RL = 0 : RST (active low) RH/RL = 1 : RST (active high)
The RH/RL terminal is fixed at either Vce ot GND at all times.
11 OUS/INS Port 0 and 3 | | This terminal indicates the output state of ports 0 and 3. It also selects whether the
read value external terminal value of ports 0 and 3 is read directly or whether the output latch value
selection of ports 0 and 3 is read directly when reading the value of ports 0 and 3.
OUS/INS = 0 : The output latch value of ports 0 and 3 is read.
OUS/INS = 1 : The external terminal value of ports 0 and 3 is read.
12~19 DBO~DB7 | Bidirectional |[1/O | Eight-bit, bidirectional data bus. These terminals are used for data communication with the
data bus MPU. The bus signal making and breaking and data direction are controlled using the CS1,
CS2, R and W signals.
20~23 P00~P0O7 Port 0 I/O | Eight-bit, general-purpose input/output port. These terminals are included in group 0.
25~28 all bits Three operation modes can be selected by setting the control parameter by software.
29 CS1 Device I | When a low-level signal is input to this terminal, signals DBO through DB7 are released and
75 €S2 selection data communication with the MPU takes place. At that time, the control parameter is
written, and data is written into or read from each port. CS1=0:1/01 €S2 =0: /02
Simultaneous selection of CS1 = 0 and CS2 = 0 is inhibited. '
30, 74 GND Ground terminal | | ov. :
31 RSLCTO Access I | When data is sent to the MPU, the parameter and port are distinguished and selected
32 RSLCT1 selection using the CS1, CS2, RSLCTO, and RSLCT1 signals.
34~40 P20~P27 Port 2 I/O | These terminals are used as a general-purpose input/output port, handshaking control
43 all bits terminals, and status data bit input/output terminals in accordance with the operation
functions and modes of groups 0 and 1.
44~51 P10~P17 Port 1 I/O | Eight-bit, general-purpose input/output port. These terminals are included in group 1.
all bits ' Two operation modes can be selected by setting the control parameter by software.
53 Vee +5V power.
54~61 P40~P47 | Port 4 I/O | Eight-bit, general-purpose input/output port. These terminals are included in group 3.
all bits Two operation modes can be selected by setting the control parameter by software.
62 P50~P57 Port 5 I/O | These terminals are used as a general-purpose input/output port, handshaking control
65~71 all bits terminals, and status data bit input/output terminals.
76 R Read | | Data from each port is read using a low-level signal.
The port type is selected using the CS1, CS2, RSLCTO, and RSLCT1 signals.
7.8,10,24 | NC - — | Connection to the NC terminal is inhibited.
33,41,42
52,63,64
72,73
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Switched capacitor filter : MF10CCWM (AF unit iC2)

Features

- The cut-off frequency stability varies depending on

~ Clock and center frequencies-have-a-high-precision—-

the external clock.

The cut-off and center frequencies of a filter can be
set and altered using the external clock frequency.
20-pin DIP package.

SO package is provided for surface installation.

ratio (fCLk/fO). (x0.6% : MF10AC, +1.5% : MF10C)

Three independent low-pass, bandpass, and high-

pass (or notch or all-pass) outputs.
The product of center frequency fo and Q (fo x Q) is
200kHz.

Input frequency is 20kHz (representative value is

30kHz).

+ Block diagram

>

H
~{Jvp+

invy [
(INPUT)

N (OUTPUT)

15

aonp [F S

10
NON OVERL |
(CLOCK INPUT)
12
50/100/CL D———

)
L sh[J——re
1

1
¢ LEVEL |} NON OVERL|
(CLOCK INPUT)

TO AGND

{INPUT)

HPF : MC74HC4052F (DSP unit IC1, 2)

Terminal connection
Logic circuit diagram -

oy

2y
Y-COM
3y

1Y

INH
VEE
GND

tNH

|

{

|

J
(OUTPUT) @

|

LOGIC LEVEL CONVERTER

+ Truth table
CONTROL INPUTS | "ON" CHANNEL
INHIBIT| B | A
L L|L 0X,0Y
L L|H 1X,1Y
L H|L 2X,2Y
L H | H 3X,3Y
L L]L -
L L|H -
L H| L -
L H | H -
H X | X NONE

90 X: Do not care
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Analog switch : MC74HC4053F (DSP unit IC3)
D/A output duty variable : MC74HC4053F (DSP unit IC18)
Mixer : MC74HC4053F (DSP unit 1C21)

+ Terminal connection + Logic circuit diagram
Y-COM
@ 5 X-COM
A ‘D‘"‘IE & ox
o —
c—|>°$— 1 >z S
| 1Y
‘ (&)
3 I ——
1 — ¢
¢—{out C IN 1z
INH {>o- Z-CoMm
» Truth table
CONTROL INPUTS "ON" CHANNEL
INHBIT| C | B | A
L L|L|L 0X,0Y,0Z
L L|LJ|H 1X,0Y,0Z
L LiH|L 0X,1Y,0Z
L L|H|H 1X,1Y,0Z
L HiL]|L 0X,0Y,12
L H|L|H 1X,0Y,1Z
L HIH|L 0X,1Y,12
L H{H|H 1X1Y1Z
H X | X | X NONE
X : Do not care
D/A converter : PCM56P (DSP unit IC17)
¢ Terminal cpnnection + Terminal function
A\ Pin No. | Pin name Function
i -1 -Vs Analog negative power supply
=5V ‘LLT@ latch :> +5v 2 LOG COM | Logic common
2% r@ S 16-bi ®) 3; 3 +VL Logic positive power supply
rsveg——C) e DAC =) ’ 4 NC Not connected
w paralel S 5 CLK | Clock input
—3- @ T] 6 " LE Latch enable input
@— Control logic ®_—; 7 DATA Serial data input
(O g P (()— > 8 -VL Logic negative power supply
@__ cireuits o 9 Vout Voltage output
v B N 5 étﬁ—b%ﬁ- :(1) zj geedbéck ress?or
QI . umming junction
- ? 4 12 ANA COM | Analog common
13 lout Current output
14 MSB ADJ | MSB adjustment terminal
15 TRIM MSB trim potentiometer terminal
16 +Vs Analog positive power supply
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SEMICONDUCTOR DATA

DSP : TMS320E15JJBC1 (DSP unit IC31)

+ Terminal connection

g. Z |z
< wi w9 =S -
Se322:2BBrs22%8sa3838
inininininisisinisinininisisizsicinislisls
Q O W~ W Ww <t M N = O O W~ © W0 I M N
- NMm <+ WO N0 SeS2222022eg
JU UT__LI:I,ULIUUUUUUULLUUUU
T2 2@ X ZR HFRZecgFerge T
gglglngxflmgoooooooooo
X g3 x ©
o N
x
=
+ Block diagram = |G li .
[EVR (TR {THE TS
[=] Ny
X N
—+ ; Xd
' [ INTERRUPT
LATCH AND
r X — —— MULTIPLEXER
i o > en ” ms3zocas—|
gl | ¥y
MC il 16 SERIAL-PORT TIMING
ing MUX I FRAMING CONTRO
MC/PM:I r l | 1
WR/WE & 12 12 —
— - - 25/5ER ' e 1 insTRucTson] L 16 N\ | | A
51—+ 2 Lecua) | x| ] p1s-00 SCLK
B_'_(_) s 12 » >
RS z 3 & | PROGRAM s I
/o I ° 12 u [Rom/EPROM DATA
g {4k worDS) M caten [*
R':‘E ‘ | sTack < 16 '
TBL «1— 4x12
PA2-PAC —et : DATA
€ LATCH
I [ PROGRAM BUS [ '
16 S\
l ) DATA BUS MUX
&
' I 16
' 16 , 16 1 ©
T(16) 1e
I 16 6 sysTem |16
l IAR;'I ARO (16) OP MULTIPLIER | ConTROL |
AR1(18) ] P{32) REGISTER
l 81 & [SmiFTer 32 L, '
I (0-161 : XF
MUX
' M# wtawsacaw| | o Tie
| 8 DECODER 14
| ADDRESS r_"—
| DATA ALU(32) /Tox N\ a
' {256 WORDS) ] X p'(éﬁ\ggl‘;ééw 5
I DATA !
| . 18 MUX
| Ak -
l 16 18
| “— TRO/TSO |—»—Dx0
c DATA BUS TR1/TS1 }—s— Dx1
ey —————— om0 ] oro
] RR1/RS1 |——<— DRI
ACC = ACCUMULATOR PC =PROGRAM COUNTER
ARP = AUXILIARY REGISTER POINTER P =P REGISTER
ARO = AUXILIARY REGISTER 0 T =TREGISTER
AR1 = AUXILIARY REGISTER 1 TR = TRANSMIT REGISTER
92 DP = DATA PAGE POINTER RR = RECEIVE REGISTER
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SEMICONDUCTOR DATA

« Terminal function

Pin name Pin No. [1/0 Function
Power supply
Vee 30 — | Supply voltage (+5V NOM}
Vss 10 - | Ground.
Clock
X2/CLKIN 8 { Internal clock érystal input pin (X2). This terminal is also used as an external clock input pin (CLKIN).
X1 7 O | Internal clock crystal output pin.
CLKOUT 6 O | Clock output signal. The CLKOUT signal frequency is 1/4 of the external clock input or internal clock crystal
. frequency. The duty ratio is 50%.
- Control
WE 31 O | TMS32010 indicates that data on the data bus is valid during active low. Goes active in the first cycle only

of an OUT command and the second cycle of a TBLW command. When the WE signal is active, the MEN
and DEN signals are high at all times.

DEN 32 O | TMS32010 indicates that data is received from the data bus during active low. Goes active in the first cycle

- only of an IN command. The MEN and WE signals are high at all times.

MEN 33 O | Goes active except when the WE and DEN signals are active during active low. This is a control signal used
to fetch commands from on-chip and off-chip program memory.

. Interrupt .

RS 4 I | Reset. When the RS pin is made low for five clock cycles {minimum) during active low, the DEN, WE, and

MEN signals go high and data lines D15 through DO take on a high impedance. The PC and address lines
A11 through AO are simultaneously cleared on clock cycle after the trailing edge of the RS signal, and all
address lines go low. The interrupt mask and interrupt flag register are cleared, but the overflow mode
register, data pointer, and auxiliary register pointer are not altered. The device is in reset mode until this
signal goes high.

INT 5 . || Interrupt. An interrupt signal is generated on the trailing edge of the INT signal. This edge is used to latch
. the interrupt flag register (INTF) until a device interrupt occurs. The interrupt is also possible when'low.
BIO 9 | | Input/output branch control. This branches to the address designated using commands when the BIO

signal is active {low) during BIOZ command execution.

. Program memory control

MC/MP 3 | Microcomputer/microprocessor mode. When MC/MP = 1, the microcomputer mode is in effect and there
is a 1524-word on-chip program memory. Address 1523 through 1535 are used for testing. A 2560-word
program memory can be installed externally in this mode. When MC/MP = 0, microprocessor mode is in
effect and all program memory is installed externaily.

Bidirectional data bus -

D15~D8 18~11 I/O | Data lines D15 (MSB) through DO (LSB) always take on a high impedance except when the WE signal is
D7~D0 19~26 I/O | active (low).

Program memory address bus and port address bus’

A11~A9 27~29 O | Program memory address lines A11 (MSB) through AQ (LSB) and port address lines PA2 (MSB) through
A8~A3 34~39 O | PAO (LSB). Lines A11 through AQ do not take on a high impadance. Lines A2 through A0 indicate port
A2/PA2 40 O | address PA2 through PAO during IN/OUT command execution.

A1/PA1 1 O

AQ/PAQ 2 0]

A/D gate array interface : TC74HC74AF (DSP unit IC14)

+ Logic circuit diagram * Truth table
1Pr2nl 5 INPUTS OUTPUTS | FUNCTION
1ok 33— — 19 CLRIPR| D JcK|Q | Q
10—=—] 10 6 - LIH{X|X]|L]|H CLEAR
{eR —— g o H{L | X x| H| L[ PRESET.
=— 10 LIL|[X|X|H|H -
2PR —I 9
2ok 2Q Hi{H|L|FlL]|H -
op 12 . 8 Hi{H|H{F[H]|L -
— S 20 an
o T H|{H]|X |1 |[Qn|Gn| NO CHANGE

X : Do not care
93
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SEMICONDUCTOR DATA

A/D converter : PCM78AP (DSP unit IC12)

» Block diagram

ANALOG InPUT [1] W 5] FILTER1
-Vce E * JS‘V -’___7] ™
wmss Apy [3} Sl ) ;E ANALOG GND
+vDD [4 LT - 25] FILTER2
) NC[E - L‘%ﬁ —@veor T T T
comp GND [E 3 23] +vee
wss [7 22] DIGITAL GND
BOB/BTC SELECT [€] ! 21] EXT cLoCK2

staTus [5] 29 worp cLock
CLOCK OUT E¢—]_ +16 l rE CONV CMD
re 1] 18] sHoRT cCLE
SAR
rez [ig TIMING CONTROL 7] inT/exT SELeCT
SERIAL OUT2 i3] 16] EXT CLOCK1
+Voo [ig] [15] sERiAL OUT
» Terminal function
Pin No. Pin name 1/0 Function
1 ANALOG INPUT I | A/D converter analog input. Input impedance 1.5kQ (TYP).
2 -Vee - | Analog -Vcc.
3 MSB ADJ t | MSB adjustment (MSB DLE compensatio\n) input terminal.
4 +VDD — | Comparator +VDD.
5 NC -
6 COMP GND - | Comparator ground. Usually connected to digital common.
7 MSB O | MSB output terminal.
8 BOB/BTC SELECT | | | Output digital code selection terminal. 'L" : BOB, "H" : BTC
9 STATUS O | Status signal output terminal.
10 CLOCK OUT O | Main clock output terminal for SAR operation.
11 RC1 — | Internal clock oscillation frequency setting terminai.
Pulled up to +V0D by 10kQ when an external clock is used.
12 RC2 - | Internal clock oscillation frequency setting terminal.
Pulled up to +VDD by 10k when an external clock is used.
13 SERIAL OUT2 O | Serial data output synchronized with EXT CLOCK2 signal.
14 +VoD - | Digital +VoD.
15 SERIAL OUT1 O | Serial data output synchronized with internal clock or EXT CLOCKI.
16 EXT CLOCK1 | | External clock (EXT CLOCK1) input. Opened or pulled up when not used.
17 INT/EXT SELECT | | Internal/external clock selection terminal. "'L" : INT, "H" : EXT
18 SHORT CYCLE | | Short cycle timing input terminal.
19 CONV CMD | | Conversion command signal input terminal. Set low when not used.
20 WORD CLOCK 1 | WORD CLOCK input terminal. Opened or pulled up when nor used.
21 EXT CLOCK2 | | External clock (EXT CLOCK2) input terminal. Opened or pulled up when not used.
22 DIGITAL GND - | Digital ground.
23 +Vce - | Analog +Vcc.
24 V POT O | MSB adjustment reference voltage output terminal.
25 FILTER2 - | Internal reference filter. A 3.3uF capacitor is connected to -Vcc.
26 ANALOG GND — | 'Analog ground. A 2.2uF capacitor is connected to ANA GND.
27 ™ - | Test point for operation check.
94 28 FILTER1 - | Internal reference filter. A 3.3pF capacitor is connected to ANA GND.
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PARTS LIST

PRECAUTIONS ABOUT PARTS LIST
@ On general purpose chip parts

From a part number, the resistance value and capacity value are
omitted, and "XXX" is used instead. (Ex.: RD41DB2BXXXJ)

In this case, from the circuit diagram, the reference number and
resistance value and capacitance value are read, and they are changed
into a part number making use of the following table:

In addition, it should be noted that of those parts represented by serial
reference numbers, some numbers may be unused.
The unused numbers are listed on the circuit diagram.

@ On resistance RD14BB

Of resistance RD14BB, any part number of less than 1/4W is omitted
from the parts list.

@ On symbols occurring on parts list
* . indicates new parts A: indicates safty critical components

E : Europe K: USA P : Canada W : Europe
U : PX .(Far East Hawaii) T : England M : Other Areas
UE : AAFES (Europe) X : Australia L : Northern Europe
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Capacitor value

Resistor value
22Q0=220
Multiplier
2nd number
1st number
0.5Q = OR5
1Q =010
10Q =100
100Q = 101
1000 = 1KQ = 102
10KQ = 103
100KQ = 104
1000KQ = 1TMQ = 105

22pF =220
Multiplier
2nd number
1st number
0.5pF = OR5
1pF =010
10pF = 100
100pF = 101
1000pF = 0.001pF = 102
0.01pF = 103

Letter "R" is used for the decimal point.

figures.

In this case, all become significant

- 95
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*x New Parts

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

PARTS LIST

- Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
¢WEBES (1 B | § B & F S B & 2/ R B it = #®E
TS-950S/SD
1 1A x [A01~1073-11 METALLIC CABINET(TQP) KP S
1 1A x [A01-1081-11 METALLIC CABINET(TOP) MWW2X S
B 1A * |AQ1-1082-11 METALLIC CABINET(TGOP) KP D
— 1 1A S1x JA01-1083-11 METALLIC_CABINET(TOP) _ MWW2X D
2 3A ¥ 1A01-1074-11 METALLIC CABINET(BOTTOM) KMWW2
2 3A x [AQ1-1074-11 METALLIC CABINET(BOTTOM) X
2 3A x |A01-1093-01 METALLIC CABINET(BOTTOM) P
3 2D *x |A20-7024-02 PANEL S
3 2D x 1A20-7026-02 PANEL D
4 2D x |A20-7025-02 PANEL ASSY S
4 2D x 1A20-7027-02 PANEL ASSY D
S 26 x |A23-1515-02 REAR PANEL
6 1K ¥ |A40~-0624-03 BOTTOM PLATE S
8 1K x 1B04-0412-04 MESH PLATE
- x [B04-0413-03 MESH PLATE P
10 2D x 1B10-1119-03 FRONT GLASS
11 2C x 1B11-0466-04 FILTER
- x |B40-3951-04 MODEL NAME PLATE KP
- x |BA0-3966-04 MODEL NAME PLATE M
- - e x |B40-3967-04 _|MODEL_NAME PLATE WW2. o
- *x |B40-7608-04 MODEL NAME PLATE X
- B41-0338-04 CAUTION LABEL(LIGHTING MARKING |KP
- B41-0525-04 CAUTIGON LABEL(FUSE REPLACEMENT |KP
- B42-3343-04 LABEL(S/N®)
- x |B42-3365-04 LABEL(PRE SET)
- x 1B42-3371-04 LABEL ACSY(REAR PANEL VIEW)
- x 1B42-3374-04 LABEL(AC 120/220V) M
- x |B42-3375-04 LABEL(AC 220/220V) WW2
- x |B42-3376-04 LABEL(AC 120/240V) X
- x |B42-3395-04 LABEL K D
18 2C x |B43-1098-04 BADGE
- B44-2163-04 LABEL(UPC CGRD)
- x |B46-0425-00 WARRANTY CARD K
- B46-0419-00 WARRANTY CARD W2
- B46-0422-00 WARRANTY CARD P
- x |B50-8298-10 INSTRUCTION MANUAL
- x 1B50-8351-00 INSTRUCTION MANUAL(COMMAND EXP
20 2K E04-0167-05 RF COAXIAL CABLE RECEPTACLE
- E07-0751-05 7P DIN PLUG ACSY
- E07-1351-05 13P ROUND PLUG ACSY
22 3K E13-0101-05 PIN JACK
- E29-0114-05 CAP WW2X
- £30-0974-05 AC POWER CORD KM
- E30-2125-05 AC POUWER CORD P
- x 1E30-2153-15 AC POWER CORD WW2
- x |E30-2159-15 AC POWER CORD 11X
- x |E30-2176-05 CORD WITH PINPLUG
- E31-2048-05 CONNECTING WIRE(AT)
- x |E31-3111-15 CONNECTING WIRE(AT)
- E31-3221-25 CONNECTING WIRE(MIF)
- x |E31-6067-05 CONNECTING WIRE(SIG-CONT)14P
- x 1E31-6068-05 CONNECTING WIRE(SIG-AF) 14P

E: Scandinavia & Europe K:USA

U: PX(Far East, Hawaii)
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UE : AAFES(Europe)

T:England

P: Canada

X: Australia
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* New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis
Telle ohne Parts No. werden nicht geliefert.

T15-9505/SD

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks

SRES (I B |§F B & E S B R B/7E KB it | &%

- x |E31-6069-05 CONNECTING WIRE(SIG-DIG,AF-DIG

- x |E31-6070-05 CONNECTING WIRE(DIS-SWA) 18P

- x 1E31-6071-05 CONNECTING WIRE(DIG-DIG) 10P

- x |E31-6072-05 CONNECTING WIRE(PLL-DIG) 24P

- x |E31-6073-05 CONNECTING WIRE(CONT-DIG)16P

- x |E31-6074-05 CONNECTING WIRE(SWA-DIG) 20P

35 21 x |F01-0968-13 HEAT SINK

36 11 F05-3121-05 FUSE(SEMK® 3.15A) WW2X

36 11 F05-3523-05 FUSE(3.5A) M

- F05-6021-05 FUSE ACSY(6A) M

36 11 F05-6027-05 FUSE(UL 6A4) KP

37 1A x |F07-0886-04 COVER(FOR TOP CABINET)

38 16 x |F07-0887-04 COVER(REAR PANEL FAN SIDE)

39 2G,2H |x |F09-0423-05 FAN

40 1K x |F11-1139-23 SHIELDING COVER(FINAL)

41 3G x [F11-1153-03 SHIELDING COVER(RE)

42 1E x |F20-1022-03 INSULATING BOARD(SW)

- x |F20-1041-04 INSULATING .B8ARD(RF SHIELD)>

- ¥ |F20-1036-04 INSULATING BOARD(AVR)

- x |F20-1043-04 INSULATING BOARD(CHASSIS)

- G02-0505-05 LEAF SPRING

48 11 G02-0574-04 FLAT SPRING

49 11 G02-0576-04 FLAT SPRING

50 1A G10-0656-04 NON-WOVEN FABRIC(SP)

- G10-0662-04 NON-WOVEN FABRIC

52 1E x |G10-0687-14 NON-WOVEN FABRIC(FILTER)

- G11-0609-04 CUSHION(MIC)

- G13-0855-04 FORMED PLATE(MIC)

53 2D x |G13-0917-04 CUSHISN(KNOB)

54 2D x |G13-0918-04 CUSHI®N(KNOB)

55 1A X 1G13-0919-04 CUSHIBON(SP)

56 3H x 1G13-0927-04 CUSHION(ELECTR® CAP)>

- x |G13-0943-14 CUSHION(TRANSFORMER)

58 2H x |G16-0530-04 | SHEET (SP)

- x |H01-8263-04 ITEM CARTON BOX S

- x |HO1-9604-04 ITEM CARTON BOX D

- x |H03-2783-04 OUTER PACKING CASE S

- x |H03-2784-04 OUTER PACKING CASE D

- x 1H10-2666-01 POLYSTYRENE FOAMED FIXTURE

- x 1H10-2667-01 POLYSTYRENE FOAMED FIXTURE

- x 1H12-1419-04 PACKING FIXTURE

- *x |H20-1434-03 PROTECTION COVER

- H25-0117-04 PROTECTION BAG(ACSY)

- H25-0105-04 PROTECTION BAG(MIC)

60 3B J02-0049-14 FOOT(REAR)

61 3A J02-0423-04 |FOOT(FRONT)

62 3A J02-0424-04 FOOT(FRONT)

63 1A, 3A J02-0426-05 FOOT(SIDE)

54 2H J19-1382-05 LEAD HOLDER

65 2F J21-2664-14 MOUNTING HARDWARE(CONT B/3)

66 27 x 1J21-4272-03 MOUNTING HARDWARE(HEAT SINK)

67 2H x [J21-4273-04 MOUNTING HARDWAREC(FAN)

68 2H x 1J21-4274-04 MOUNTING HARDWARE(SP)

69 2H x 1J21-4275-04 MOUNTING HARDWARE(ELECTRO CAP)

E: Scandinavia & Europe  K: USA
T:England

U: PX(Far East, Hawaii)
UE : AAFES(Europe)

P: Canada
M: Other Areas

X: Australia
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*x New Parts
Parts without Parts No. are not supplied.

Teile onne Parts No. werden nicht geliefert.

PARTS LIST

Les articles non mentionnes dans le Parts No. ne sont pas fournis
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W:Europe

E: Scandinavia & Europe K:USA P: Canada
U: PX(Far East, Hawaii) T:England ~ M: Other Areas
UE : AAFES(Europe) X: Australia
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/\ indicates safety critical components.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation [marks

sRES |2 By B e EF 5 B & &/ H KB it &) E

70 11 ¥ [J21-4276-04 MOUNTING HARDWARE(AVR)

71 2K x 1J21-4277-04 MOUNTING HARDWARE(REAR PANEL)

72 3J x 1J21-4278-04 MOUNTING HARDWARE(AT)

73 1D J31-0141-04 COLLAR(MIC)

74 21 x 1J32-0909-04 STUD(AVR)D

75 21 *x 1J32-0910-04 STUDC(AVR)

- J42-0083-05 BUSHING(AC) KM

- J42-0085-05 BUSHING(AC) WW2X

77 26 J50-0401-05 HINGE

78 1A J59-0001-05 GROMMET

79 1A J59-0002-05 GROMMET

- J61-0033-05 WIRE BAND(SUB TRANSFORMER)

- J61-0039-05 WIRE BAND(PLL)

- J61-0307-05 WIRE BAND

80 1B K01-0407-05 HANDLE

81 2C x 1K21-0789-12 KNOB(MAIN TUNING)

82 2C x 1K23-0793-04 KNOB(NOTCH)

83 2C X 1K23-0794-04 KNOB(ATT, AGC)

84 2C 1 |K29-0761-04 KNO®B RING

85 21 x 1K29-3172-04 KNOB(M.CH)

86 21 x |K29-3173-04 KNO®B(METER)

187 21 |x |K29-3174-03 |KNSB(0) e

88 21 x |K29-3175-03 KNSB(1)

89 21 X |K29-3176-03 KNOB(2)

S0 21 x [K29-3177-03 KNOB(3)

91 21 x |K29-3178-03 KNOB(4)

92 21 x (K29-3179-03 KN®B(5)

93 21 x 1K29-3180-03 KNOB(6)

94 21 x [K29-3181-03 KNOB(7)

95 21 x |K29-3182-03 KNOB(8)

96 21 x [K29-3183-03 KNOB(9)

97 21 x |K29-3184-03 KNOB(CLR)

98 21 X' |K29-3185-03 KNO®BC(ENT)

99 21 X [K29-3186-03 KNOB(TF-W)

100 21 x [K29-3187-03 KNO®B(SUB)

101 21 x |K29-3188-03 KNOB(STEP)

102 21 x 1K29-3189-03 KNO®B(TF-SET)>

103 21 x |K29-3190-03 KNOB(TONE)

104 21 ¥ |K29-3191-03 KNOB(VOICE)

105 21 x 1K29-3192-03 KNO®B(8.83)

106 21 x |K29-3193-03 KNOB(455)

107 21 x (K29-3194-03 KNOB(LSB)

108 21 x |K29-3195-03 KNOB(USB)

109 21 x 1K29-3196-03 KNOB(CW)

110 21 x [K29-3197-03 KNOB(FSK)

111 21 x 1K29-3198-03 KNOB (AM)

112 21 x 1K29-3199-03 KN®B(FM)

113 21 x |K29-3200-03 KNOB(ROUND MARK)

114 21 x [K29-4501-03 KNOB(F.LOCK)

115 21 x [K29-4502-03 KNO®B(A=B)

116 21 x |K29-4503-03 KNOB(RX-SUB)

117 21 x |K29-4504-03 KNOB(DATA)

118 21 x |[K29-4505-04 KNOB(MIN)

119 21 x |K29-4506-04 KNOB(M-VFO)
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* New Paris

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis
Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
sHRES 4 B|F B & &F 5 B & &8/78 K 1t &) 5%
120 21 x |K29-4507-04 KN®B(SCAN)
121 21 x |K29-4508-04 KNOB(DOWN)
122 2C x 1K29-4509-04 KNOB(UP)
123 2D X |K29-4510-04 KNOB (VEX)
124 1D ¥ (K29-4511-04 KNOB(POWER)
125 1D x |K29-4512-04 KNO®B(VOX, FULL)
126 1D x [K29-4513-04 KNG®B(PRBC)
127 2C x 1K29-4514-04 KNO®B (SaQL)
128 2C X |K29-4515-04 KNOB(MAIN,MIC)
129 2C x |K29-4516-04 KNOB(SUB, PWR)
130 1D,1E |%x |K29-4518-04 KNOB(SEND,RIT)
133 21 x 1L01-8421-15 POWER TRANSFORMER(MAIN 120V) KP
133 21 x |L01-8426-15 POWER TRANSFORMER(MAIN 120-100 [MWW2X
134 3H x |L01-8431-05 POWER TRANSFORMER(SUB 120V) KP
134 3H x |L01-8436-05 POWER TRANSFORMER(SUB 120-100 MWW2X
- 3H L79-0847-05 FILTER ASSY(YK-88C-1) D
A 2K N0G-0682-04 HEX BOLT
x |N09-2051-05 SCREW X
136 2K N14-0115-05 NUT
137 2K N14-0509-05 NUT
138 2K N15-1040-46 FLAT WASHER
139 2C N19-0637-04 FLAT WASHER(PANEL)
B 1E, 2F N32-2606-46 FLAT HEAD MACHINE SCREW
C 1D, 1H N32-3006-46 FLAT HEAD MACHINE SCREW
- N33-3006-41 OVAL HEAD MACHINE SCREW P
D 1B, 3B N33-4008-41 OVAL HEAD MACHINE SCREW
E 1E N35-2604-46 BINDING HEAD MACHINE SCREW
- N35-2606-46 BINDING HEAD MACHINE SCREW | MWW2X
F 11 x |N35-2608-46 BINDING HEAD MACHINE SCREW
G 11 N35-3006-46 BINDING HEAD MACHINE SCREW
H 21 N35-3010-46 BINDING HEAD MACHINE SCREW
I. 11 x |N35-4018-46 BINDING HEAD MACHINE SCREW
J 3F N87-2606-46 BRAZIER HEAD TAPTITE SCREW
K 1G, 1K N87-3006-46 BRAZIER HEAD TAPTITE SCREW
L 3K N87-3010-46 BRAZIER HEAD TAPTITE SCREW
M 21 N87-3014-46 BRAZIER HEAD TAPTITE SCREW
N 3A N87-4010-=46 BRAZIER HEAD TAPTITE SCREW
0 26 NB88-3006-46 FLAT HEAD TAPTITE SCREW
P 2K N89-3006-45 BINDING HEAD TAPTITE SCREW
Q 26 N89-3008-45 BINDING HEAD TAPTITE SCREW
R 3H,2I |x |N90-4004-46 TP HEAD MACHINE SCREW(TRANS)
S 2C 'N30-3008-46 TP HEAD MACHINE SCREW
- x |S31-2418-05 SLIDE SWITCH MWW2X
141 1D x S40-2460-05 PUSH SWITCH
- S50-1406-05 SENSITIVE SWITCH(MIC)
142 1H T07-0221-05 LOUDSPEAKER(FULLRANGE)
- T91-0352-15 MICROPHONE
- x [DSA301LA SURGE ABS®RBER
144 1E x [W02-0855-05 ENCODER(MAIN)
145 1E x |W02-0857-15 ENCODER(SUB)
150 1D,3J ([x |X41-3080-00 SWITCH(A) UNIT
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Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation [marks
ERES (1 B g B & F 5 8 & B8/8 B it &) &
151 1D,1E |x [X41-3090-00 SWITCH(B) UNIT
152 2H,2I |[x |X43-3070-01 AVR UNIT
153 3G X 1X44-3100-00 REF UNIT
154 2K ¥ [X45-3330-00 FINAL UNIT
155 3F ¥ |X46-3050-11 ) DIGITAL_QNIT o KP‘
155 3F X | X46-3050-21 DIGITAL UNIT M
155 3F ¥ 1X46-3050-61 DIGITAL UNIT W
155 3F X |X46-3050-62 DIGITAL UNIT W2
155 3F X |X46-3050-71 DIGITAL UNIT X
156 3G * | X48-3060-00 IF UNIT
157 3F X |X49-3020-00 AF UNIT
158 1F X |X50-3100-00 PLL UNIT
159 16 X |X50-3110-00 CAR UNIT S
159 16 ¥ [X50-3110-01 CAR UNIT D
- X51-3050-00 FILTER UNIT(YG-455C-1) D
161 2K ¥ |X51-3060-01 FILTER UNIT KMWXP S
161 2K ¥ |X51-3060-11 FILTER UNIT KMWXP D
161 2K ¥ 1X51-3060-61 FILTER UNIT W2 S
161 2K ¥ |X51-3060-62 FILTER UNIT W2 D
- X |X51-3070-00 FILTER UNIT(YG-4555-1) D
- X |X51-3080-00 FILTER UNIT(YG-455CN-1) D
— 163 ~—— == 2F % {X53-3230-00 TCONTROL UNIT i
164 1L x [X53-3240-00 AT UNIT
165 2B x |X53-3260-00 DSP UNIT D
166 1E x [X54-3080-00 DISPLAY UNIT
167 3F x |X57-3380-00 SIGNAL UNIT
SWITCH UNIT (A) (X41-3080-00)
Ci1 -4 CK73FB1H102K CHIP C 1000PF K
1€5 CEO4EW1C470M ELECTR® 47UF 16WV
Cé CEOC4EW1HO10M ELECTRO® 1.0UF 50WV
c? CEO4EW1C330M ELECTR® 33UF 16WV
cg -10 CK73FB1H102K CHIP C 1000PF K
Ci1 CEO4EW1H100M ELECTRO 10UF 50WV
Cl12 -15 CK73FB1H103K CHIP C 0.010UF K
Clé CEO4EW1C220M ELECTRO® 22UF 16WV
C17 -20 CK73FB1H103K CHIP C 0.010UF K
C21 CEO4EW1C220M ELECTRO® 22UF 16WV
C22 -25 CC73FSL1HXXXJ CHIP C
C26 -28 CK73FB1HXXXK CHIP C
C29 CK73EF1C105Z CHIP C 1.0UF Z
C30 CK73FF1E104K CHIP C 0.1UF K
C31 CK73FB1H103K CHIP C 0.010UF K
C32 -34 CC73FSL1H101J CHIP C 100PF J
€35 ,36 CK73FB1H103K CHIP C 0.010UF K
x |E23-0623-04 TERMINAL
CN1 E40-3239-05 PIN CONNECTOR(4P)
CN2 x |E40-5135-05 PIN CONNECTOR(20P)
CN3 E40-3238-05 PIN CONNECT®OR(3P)
CN4 E40-3240-05 PIN CONNECTOR(SP)
CNS E40-3237-05 PIN CONNECTOR(2P)
CNé E40-5133-05 PIN CONNECTOR(18P)
CN7 E40-3238-05 PIN CONNECTOR(3P)
CN8 E23-0401-05% TERMINAL
CN9 E40-3237-05 PIN CONNECT®R(2P)
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East, Hawai) T:England  M: Other Areas
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Ref. No. Address [New ' Parts No. Description Desti- |Re-
Parts nation |marks
SRES | B|lg B & & 5 8 & &5/ 8 B i* )|
CN10 E40-3239-05 PIN CONNECTOR(4P)
CN11 E40-3238-05 PIN CONNECTOR(3P)
CN12 E40-3299-05 PIN CONNECTOR(2P)
CN13 E23-0401-05 TERMINAL
CN14 x [E40-3306-05" PIN CONNECTOR(SP)
CN15 E40-3302-05 PIN CONNECTOR(5P)
CN16 E40-3304-05 PIN CONNECTOR(7P)
CN17 E40-3301-05 PIN CONNECTOR(4P)
CN18 E40-3304-05 PIN CONNECTOR(7P)
CN19 E40-3299-05 PIN CONNECTOR(2P)
CN20 E40-3303-05 PIN CONNECTOR(6P)
CN21 E23-0401-05 TERMINAL
CN22 E40-3239-05 PIN CONNECTOR(4P)
CN23 E40-3238-05 PIN CONNECTOR(3P)
CN24 E23-0401-05 TERMINAL
CN25 E40-3243-05 PIN C&NNECT@R(SP)
CN26 E40-3239-05 PIN CONNECTOR(4P)
CN27 E40-3241-05 PIN CONNECTOR(6P)
CN28 E40-3237-05 PIN CONNECTOR(2P)
CN29 E40-3242-05 PIN CONNECTOR(7P)
CN30 E40-3239-05 PIN CONNECTOR(4P)
CN31 E40-3237-05 PIN CONNECTOR(2P)
CN32 E40-3240-05 PIN CONNECTOR(SP)
CN33, 34 E23-0401-05 TERMINAL
J1 EC6-0858-15 8P METAL RECEPTACLE(MIC)
L1 -5 L40-1011-17 SMALL FIXED INDUCTORC(100UH)>
) L40-1011-14 SMALL FIXED INDUCTOR(100UH)
R1 -44 RK73FB2AXXXJ CHIP R
VR1 R19-3423-05 POTENTIOMETER 10K(PROCESSOR)
VR2 X |R24-3406-05 POTENTIGMETER 10K(POWER)
VR3 x |R05-5402-05 POTENTIOMETER 100K(KEY SPEED)
VR4 x |R05-3449-05. POTENTIOMETER 10K(MONITOR)
VRS x |R10-6401-05 POTENTIOMETER 250K(V8X DELAY)
VR6 x |R05-0403-05 POTENTIOMETER S500(ANTIVOX)
VR7 x |R05-3449-05 POTENTIOMETER 10K(VOX GAIN)
VR8 ,9 x |R05-3451-05 POTENTIOMETER 10K(R.X-TUNE)
VR10 x |R05-4426-05 POTENTIOMETER S0K(DIMMER)
VR11 x |R05-3451-05 POTENTIGMETER 10K(CAR LEVEL)
VR12 x |R24-1401-05 POTENTIGMETER 1K(NB LEVEL)>
S1 -4 S50-1412-05 SENSITIVE SWITCH(SWR,COMP,IC
S5 ,6 x |S40-1428-05 PUSH SWITCH(VOICE,8.83)
s7 .8 x |S40-1429-05 PUSH SWITCH(LSB,CW)
S9 x |S40-1430-05 PUSH SWITCHC(AM)
S10 ,11 x [S40-~1428-05 PUSH SWITCH(DATA, 455)
S12 ,13 x |S40-1429-05 PUSH SWITCH(USB,FSK)>
Sl4 x |S40-1430-05 PUSH SWITCH(FM)
S15 ,16 x |S40-1428-05 PUSH SWITCH(F-LG®CK,TF-S)
S17 -19 X |S40-1429-05 PUSH SWITCH(RXA,RXB,RXM)
520 -22 x |S40-1428-05 PUSH SWITCH(A=B,DOWN, TONE)
S23 -25 . x |S40-1429-05 PUSH SWITCH(TXA,TXB, TXM)
S26 -28 x |S40-1428-05 PUSH SWITCH(RX>S,UP,TF-W>
529 -31 ¥ |S40-1429-05 PUSH SWITCH(1,4,7)
S32 -34 x |540-1428-05 PUSH SWITCH(CLR,MIN,SUB)
S35 -38 *x |S40-1429-05 PUSH SWITCH(2,5,8,0)
E: Scandinavia & Europe K:USA P: Canada W:Europe
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Ref. No. Address |New Parts No. Description Desti- |Re-
: Parts nation |marks
ERES & B |§ B & & S B & &2/ 8 B it & ®E
S39 ,40 X 1540-1428-05 PUSH SWITCH(M>V,STEP)
S41 -43 X 1540-1429-05 PUSH SWITCH(3,6,9)
S44 ,45 X 1540-1428-05 PUSH SWITCH(ENT,SCAN)
S46 -52 S540-2440-15 PUSH SWITCH(MANU/V®X ETC)
553 -55% S40-2441-15 PUSH SWITCH(RIT,XIT{EIQ)
S56 ,57 S40-2440-15 PUSH SWITCH(NOTCH, AF VBT)
558 S40-2441-15 PUSH SWITCH(AIP)
S59 -61 540-2440-15 PUSH SWITCH(PR®C,NB1,NB2)
S62 ,63 ¥ 1S31-2416-05 SLIDE SWITCH(MANUAL/AUT®,CAL)
D1 -7 RLS73 CHIP DI®DE
b8 ,9 LNO1301C(@) LED(AIP,NOTCH)
D10 LNO1401C LEDCAT TUNE)
D11 LN01201C LED(ON AIR)
D12 RLS73 CHIP DI®DE
D13 x |RLZJ10B CHIP ZENER DI®DE
D14 RLS73 CHIP DIGDE
IC1 TC4066BP ICCANAL®G/ DIGITAL SW)
1C2 NES55P IC )
Q1  -15 DTC143EK DIGITAL TRANSISTOR
Q16 DTC143TK DIGITAL TRANSISTOR
Q17 25C3324(G) CHIP TRANSISTOR
X |X59-3710-00 MODULE UNIT(MIC AMP)
SWITCH UNIT (B) (X41-3090-00)
ct ,2 CK45B1H102K CERAMIC 1000PF K
CN1 E40-3304-05 PIN CONNECTOR(7P)
CN2 E40-3301-05 PIN CONNECTOR(4P)
CN3 E40-3300-05 PIN CONNECTOR(3P)
CN4 E40-3238-05% PIN CONNECTOR(3P)
CN5 E40-3301-05 PIN CONNECTOR(4P)
CNé E40-3300-05 PIN CONNECTOR(3P)
CN7 E40-3301-05 PIN CONNECTOR(4P)
CN8 E40-3299-05 PIN CONNECTOR(2P)
CN9 E40-3241-05 PIN CONNECTOR(6P)
CN10 E40-3300-05 PIN CONNECTOR(3P)
CN11 E40-3303-05 PIN CONNECTOR(6P)
CN12 E40-3302-05 PIN CONNECTOR(5P)
CNi3 E40-3299-05 PIN CONNECTOR(2P)
J1 x 1E11-0437-05 PHEBNE JACK
Wl ,2 x |[E31-6065-15 CONNECTING WIRE
R1 RD14BB2C102J RD 1.0K J 1/6W
R2 RD14BB2C683) RD 68K J 1/6W
R3 RD14BB2C332J RD 3.3K J 1/6M
R4 RD14BB2C183J RD 18K J 1/6M
RS ,6 RD14BB2C472J] RD 4.7K J 1/6M
R7 .8 RD14CB2E101J RD 100 J 1/4W
R9 RD14BB2C471J RD N 470 J 1/6W
R10 RD14BB2C223J RD 22K J 1/6M
VR1 x |R24-3405-05 POTENTIGMETER 10K(NOTCH/SQ)
VR2 x [R19-3426-05 POTENTIOMETER 10K(SUB AF/PITCH
VR3 x 1R19-3427-05 POTENTIOMETER 10K(AF/RF GAIN)
VR4 x [R19-9413-05 POTENTIOMETER 10K/S50K(IF,AF,VB
VRS R12-1085-05 TRIMMING POT. 2.2K(IF VBT)
VR6 x [R19-3428-05 POTENTIOMETER 10K(SLOPE TUNE)
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Parts nation |marks
sRBS (& B|gH B & & 5 B & &K/ BB 1t )| 5%
VR7 -9 R12-1085-05 TRIMMING POT. 2.2K(SLOPE TUNE)
S1 X [529-1441-05 ROTARY SWITCHC(ATT)
S2 x |529-1442-05 ROTARY SWITCH(AGC)
S3 x {W02-0858-05 ENCODER(RIT/XIT)
S4 x |W02-0859-05 ENCODER(M.CH/VES CH)
AVR UNIT (X43-3070-01)
Cl x ICK73EF1H224Z CHIP C 0.22UF Z
Cc2 CK73FF1E473%Z CHIP C 0.047UF 2
C3 ,4 x [€C90-2110-05 ELECTRO 3300UF 35WV
CS x |CK73EF1H1042Z CHIP C 0.10UF Z
Cé CK'73FF1E473Z CHIP C 0.047UF 2
c7 .8 CK73FF1H103Z CHIP C 0.010UF 2
Cc9 CK73FB1H102K CHIP C 1000PF K
C10 x 1€90-2109-05 ELECTRO 4700UF 25WV
Cl1 CK73FF1E473Z "ICHIP C 0.047UF 2
C12 CEQ4EW1E471M ELECTRO® 470UF 25WV
Cl3 CK73FF1H103Z CHIP C 0.010UF 2
Cl4 -16 CEO4EW1E101M ELECTRO® 100UF 25WV
C17 -22 CK73FF1E104Z CHIP C 0.10UF Z
C23 -25 CEC4EWIE101M ELECTRO 100UF 25WV
C26 -29 CK45E2H103P CERAMIC 0.010UF P
C30 x (C90-2111-05 ELECTR® 1000UF 80WV
C31 CK45E2H103P CERAMIC 0.010UF P
€32 ,33 CK73FF1H103Z CHIP C 0.010UF Z
C34 x |CEQ4EW1J101M ELECTRO® 100UF 63WV
C35 -38 x | CK73EF1H224Z CHIP C 0.22UF Z
C39 CEOAEWiElOQM ELECTR® 1000UF 25WV
C40 CK73FF1E104Z CHIP C 0.10UF Z
C41 CK73FB1H222K CHIP C 2200PF K
C42 CK73EF1E474Z CHIP C 0.47UF Z
C43 CEO4EW1C471M ELECTRO 470UF 16WV
Ca4 €91-0647-05 CERAMIC 0.01UF P
C45 ,46 €91-1075-05 CERAMIC 470PF K
C47 -54 CK45E2H103P CERAMIC 0.010UF P
C55 -62 x |CK73EF1H224Z CHIP C 0.22UF YA
Cé63 -65 CK73FF1H103Z CHIP C 0.010UF Z
Cé6 x |C90-2113-05 ELECTRO® 22000UF 8OWV
Cé67 CK45E2H103P CERAMIC 0.010UF P
Cé8 x |C90-2112-05 ELECTRO 22000UF 35WV
c69 ,70 CK73FF1H103Z CHIP C 0.010UF Z
C101 CEO4EWIH100M ELECTR® 10UF S0WY
C102 . CK73FB1H103K CHIP C 0.0610UF K
E23-0159-05 TERMINAL
E23-0198-05 TERMINAL
E23-0401-05 TERMINAL
CN1 E40-0370-05 PIN CONNECTOR(3P)>
CN2 ,3 E40-3237-05 PIN CONNECTOR(2P)
CN4 E40-3238-05 PIN CONNECTOR(3P)
CNS E40-3240-05 PIN CGNNECTOR(S5P)
CNé E40-3243-05 PIN CONNECTOR(EP)
CN7 E40-0342-05 PIN CONNECTOR(3P)
CN8 E40-3241-05 PIN CONNECTOR(6P)
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EHRES # B|§ B a2 & 5 B & Bw/ 8 % * &)| i &
CNS ,10 E40-0470-05 PIN CONNECTOR(4P)
CN11 E40-3238-05 PIN CONNECTOR(3P)
CN12 E40-3237-05 PIN CONNECTOR(2P)
CN13 E40-0442-05 PIN CONNECTOR(4P)
CN14 E40-3238-05 PIN CONNECTOR(3P)
CN101 E23-0401-05 TERMINAL
TP1 E23-0467-05 TERMINAL
F1l F05-7521-05 FUSE(7.5A)
x [G13-0934-04 CUSHI®GN
J13-0055-0S FUSE HOLDER(TRANS 1ST STAGE)
J13-0410-05 FUSE HOLDER(TRANS 2ND STAGE)
R1 RS14KB3A2R2J FL-PR®OF RS 2.2 J 1V
R2 -3 RK73FB2AXXXJ CHIP R
R4 x |RS14KB3F151J FL-PROOF RS 150 J 3W
RS ,6 RK73FB2A392J CHIP R 3.9K J 1/10W
R7 ) ¥ |RS14KB3F181J FL-PR®OF RS 180 J 3W
R8 -10 RK73FB2AXXXJ CHIP R
R11 RS14KB3A820J FL-PRO®OF RS 82 J 1W
R12 RDO14BB2E681J RD 680 J 1/4W
_—-R3 - - - |RS14KB3A2R2I—|FL-PROOF-RS 2.2 -- J- 1MW
R14 RK73EB2B223J CHIP R 22K J 1/8W
R15 x |RS14KB3F103J FL-PROOF RS 10K J 39
R16 RS14KB3A820J FL-PROO®F RS 82 J 1V
R17 RS14KB3D100J FL-PROOF RS 10 J  2W
R19 -23 ¥ |RK73EB2BXXXJ CHIP R
R24 -103 RK73FB2AXXXJ CHIP R
R104 RS14KB3F150J RS 15 J 3W
R105 RS14KB3F180J RS 18 J  3W
VR1 x |R12-0105-05 TRIMMING P®T.220 GHM
Si x |S59-1412-05 THERMAL SWITCH(80°C)
S2 x [S59-1411-05 THERMAL SWITCH(50°C)
D1 x [1B2C1(LC1) DIGDE
D2 RLS73 CHIP DI®DE
D3 x |RLZ7.5B CHIP ZENER DIGDE(7.5V)
D4 x |UZP6.2B ZENER DIGDE(6.2V)
0S5 ,6 S1WB10 DIGDE
D7 ,8 x |RLZ20C CHIP ZENER DIGDE(20V)
D9 S15VB20 DIGDE
D10 S15VB10 DIODE
D101 RLS73 CHIP DIGDE
D102 RLZ15B CHIP DIGDE
D103 x |SF8GZ47 THYRISTOR
IC1 -3 UPC7805H IC(VOLTAGE REGULATOR/ +5V)
1C4 UPC7912HF IC(VOLTAGE REGULATOR/ -12V)
Ql x 125B941(Q) TRANSISTOR
Q2 x 128C3907(®) TRANSISTOR
Q3 2SD1624S TRANSISTOR
Q4. 25C2712CY) TRANSISTOR
Q5 2SA1358(Y) TRANSISTOR
Q101 DTC114EK DIGITAL TRANSISTOR
Q102 2SA1358(Y) TRANSISTOR
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East, Hawaii) T:England  M: Other Areas
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Ref. No. |Address|New Parts No. Description Desti- |Re-
Parts nation |marks
SHMES (& B | g B & & 5 B & &5/78 8 1+ m)| 5%
RF UNIT (X44-3100-00)
c1 -3 CK73FB1E103K CHIP C 0.010UF K
C4 CK73FB1H102K CHIP C 1000PF K
CS CK73FF1E1042 CHIP C 0.10UF Z
cé6 -7 CC73FCHIHXXXJ CHIP C
C8 CC73FSL1H151J CHIP C 150PF J
ce -10 CC73FCHIHXXXJ CHIP C
Ccl1 ,12 CK73FF1E104Z CHIP C 0.10UF Z
C13 CEQ4EW1C220M ELECTR® 22UF 16WV
Ci4 -17 CK73FB1H102K CHIP C 1000PF K
Cl8 -20 CK73FF1E104Z CHIP C 0.10UF Z
C21 CEO4EW1C220M ELECTR® 22UF 16WV
Cc22 -25 CK73FB1HXXXK CHIP €
C26 CEO4EW1C220M ELECTR® 22UF 16WV
c27 CK73FF1E104Z CHIP C 0.10UF Z
c28 -30 CC73FSL1HXXXJ CHIP C
€31 -32 CK73FB1EXXXK CHIP C
C33 CK73FB1H682K CHIP C 6800PF K
C34 -36 CC73FSL1HXXXJ CHIP C
C37 CK73FF1E10472 CHIP C 0.10UF Z
C38 CEO4EW1C220M ELECTR® 22UF 16WV
C39 CK73FF1E1042Z CHIP C 0.10UF Z
C40 -42 CC73FSL1HXXXJ CHIP C
C43 CK73FF1E1042Z CHIP C 0.10UF Z
C44 CEO4EW1C220M ELECTRO® 22UF 16WV
C45 CK73FF1E104Z CHIP C 0.10UF Z
C46 -48 CC73FSL1HXXXJ CHIP C
C49 ) CK'73FF1E104Z CHIP C 0.10UF Z
CS50 CEO4EW1C220M ELECTRO® 22UF 16WV
C51 CK73FF1E1042 CHIP C 0.10UF YA
C52 CC73FSL1HS61J CHIP C S60PF J
C53 CC73FCH1H270J CHIP C 2'7PF J
C54 CC73FSL1H471J CHIP C 470PF J
€55 CK73FF1E1042 CHIP C 0.10UF Z
C56 CEO4EW1C220M ELECTRO® 22UF 16WV
C57 CK73FF1E1042 CHIP C 0. 10UF Z
€58 CC73FSL1H221J CHIP C 220PF J
C59 CC73FCH1H470J- CHIP C 47PF J
Cé60 CC73FSL1H121J CHIP C 120PF J
Cé61 CK73FF1E104Z CHIP C 0.10UF Z
Cé62 CEQ4EW1C220M ELECTRO® 22UF 16WV
Cé63 CK73FF1E104Z CHIP C 0.10UF Z
Céea CC73FSL1H471J CHIP C 470PF J
C65 CC73FCH1H180J CHIP C 18PF J
Cé66 . CC73FSL1H331J CHIP C 330PF J
Cé67 CK73FF1E1042 CHIP C 0.10UF Z
C68 . CEQC4EW1C220M ELECTR® 22UF 16WV
C69 CK73FF1E104Z CHIP C 0.10UF Z
C70 CC73FSL1H181J CHIP C 180PF J
C71 CC73FCH1H330J CHIP C 33PF J
C72 CK73FF1E1042Z CHIP C 0.10UF Z
C73 CEO4EW1C220M ELECTRO 22UF 16WV
C74 CK73FF1E104Z CHIP C 0.10UF Z
c75 =77 CC73FSL1HXXXJ CHIP C
E: Scandinavia & Europe  K: USA P: Canada W:Europe
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»* New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis
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Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
ERES |1 B|g 8y & & 5 8 & %/ 8 B it @) ¥
€78 CK73FF1E1042 CHIP C 0.10UF Z
C79 CEQ4EW1C220M ELECTRO® 22UF 16WV
C80 CK73FF1E1042 CHIP C 0.10UF YA
c81 CC73FSL1H221J CHIP C 220PF J
c82 ,83 CC73FCH1H180J CHIP C 18PF J
Cc84 CK73FF1E10472 CHIP C 0.10UF Z
C85 CEQCA4EW1C220M ELECTRO 22UF 16WV
C8é CK73FF1E1042Z CHIP C 0.10UF Z
C87 CC73FSL1H221J CHIP C 220PF J
Cc89 CC73FCH1H680J CHIP C 68PF J
C90 CK73FF1E1042 CHIP C 0.10UF Z
C91 CEO4EW1C220M ELECTRO® 22UF 16WV
C92 CK73FF1E104Z CHIP C 0.10UF Z
C93 CC73FSL1H221J CHIP C . 220PF J
C94 CC73FCH1HO80D CHIP C 8.0PF D
€96 CK73FF1E104Z CHIP C 0.10UF Z
c97 CEO4EW1C220M ELECTR® 22UF 16WV
C98 CK73FF1E1042Z CHIP C 0.10UF Z
€99 CC73FSL1H151J CHIP C 150PF J
C100 CC73FCH1HO80D CHIP C 8.0PF D
Ci01 CK73FF1E1042Z CHIP C 0.10UF Z
; €102 - CEO4EWIC220M ELECTRO -22UF 16WV e e -

C103 CK73FF1E104Z CHIP C 0.10UF Z
C104-106 CC73FCH1H150J CHIP C 15PF J
C107 CK73FF1E1042Z CHIP C 0.10UF Z
C108 CEQ4EW1IC220M ELECTRO® 22UF 16WV
C109-116 CK73FF1E1042 CHIP C 0.10UF Z
C117,118 CEOQ4EW1HO10M ELECTR® 1.0UF S0WV
C119 CEQ4EWIE4RM ELECTR® 4.7UF 25WV
C121 CC73FCH1H101J CHIP C 100PF J
C122 CK73FF1E104Z CHIP C 0.10UF Z
€123 CEO4EW1C220M ELECTR® 22UF 16WV
C124,125 CK73FF1E1047Z CHIP C 0.10UF Z
C126 CEO4EW1C470M ELECTR® 47UF 16WV
c127 CK73FF1E104Z CHIP C 0.10UF Z
C128 CEO4EW1C220M ELECTRO® 22UF 16WV
C129-131 CK73FF1E104Z CHIP C 0.10UF Z
C132 CEC4EW1C220M ELECTR® 22UF 16WV
€C133-135 CK73FF1E104Z CHIP C 0.10UF Z
C136-138 CC73FCHIHXXXJ CHIP C

C139-141 CK73FF1E104Z CHIP C 0.10UF Z
C142-143 CC73FCHIHXXXJ CHIP C

C144 CC73FSL1H151J CHIP C 150PF J
C145-146 CC73FCHIHXXXJ CHIP C

C147-149 CK73FF1E104Z CHIP C 0.10UF YA
C150 CEO4EW1C220M ELECTR® 22UF 16WV
C151-153 CK73FF1E104Z CHIP C 0.10UF Z
C154 CK73FB1E103K CHIP C 0.010UF K
C156 CK73FF1E104Z CHIP C 0.10UF Z
C159-161 CC73FCHIHXXXD CHIP C

C162-165 CK73FB1E103K CHIP C 0.010UF K
Cl66-168 CK73FF1E104Z CHIP C 0.10UF Z
C169-170 CC73FCHIHXXXJ CHIP C

Ci71 CC73FSL1H151J CHIP C 150PF J
C172-173 CC73FCHIHXXXJ CHIP C
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Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation imarks
SWMES £ B |§F 3 & B 5 82 & &£/ 8 B it B EE |
C174 CEO4EW1C220M ELECTR® 22UF - 16WV
C175-177 CK73FF1E104Z CHIP C 0.10UF Z
C179-185 CK73FB1HXXXK CHIP C
clg6-187 CC73FCH1IHXXXC CHIP C
C188,189 CK73FF1E104Z CHIP C 0.10UF Z
€190 CK73FB1H102K CHIP C 1000PF K
C191 CK73FF1E104Z CHIP C 0.10UF Z
C192 CK73FB1H102K CHIP C 1000PF K
C193 CEQOAEW1HO10M ELECTRO® 1UF S50WV
C194-196 CK73FF1E1042 CHIP C 0.10UF Z
C197,198 CK73FB1H102K CHIP C 1000PF K
C199 CK73FB1E103K CHIP C 0.010UF K
€200 CK73FF1E104Z CHIP C 0.10UF Z
C201 CK73FB1E103K CHIP C 0.010UF K
€203 CC73FCH1H330J CHIP C 33PF J
C204-205 CCT73FSLIHXXXJ CHIP C
€206,207 CK73FB1E103K CHIP C 0.010UF K
€208-209 CC73FSL1HXXXJ CHIP C
€210 CK73FF1E104Z CHIP C 0.10UF Z
1C211 CC73FCH1H680J CHIP C 68PF J
C212,213 CK73FB1E103K CHIP C 0.010UF K
C214-216 CC73FCH1HXXXJ CHIP C
€219,220 CK73FB1E103K CHIP C 0.010UF K
€221-225 CK73FF1E1042Z CHIP C 0.10UF Z
€222 CK73FB1E103K CHIP C 0.010UF K
C226,227 CK73FF1E1042Z CHIP C 0.10UF Z
€228-230 CC73FCH1HXXXJ CHIP C
C232-234 CK73FF1EXXXZ CHIP C
€235,236 CC73FCH1H680J CHIP C 68PF J
c237 CK73FB1E103K CHIP C 0.010UF K
C238 CK73FF1E104Z CHI% C 0.10UF YA
€239 CK73FBLE103K CHIP' C 0.010UF K
€240 CK73FF1E104Z CHIP C 0.10UF Z
C241 CK73FB1E103K CHIP C 0.010UF K
C242 CC45CH1H220J CERAMIC C 22PF J
TC1 C05-0315-05 TRIMMING CAP 60PF
CN1 E04-0157-05 RF COAXIAL JACK(TIE)D
CN2 E40-3237-05 PIN CONNECTOR(2P)
CN3 ,4 E04-0157-05 RF COAXIAL JACK(M,S VC®)
CN5 E40-3239-05 PIN CONNECTOR(4P)
CNé6 E40-3241-05 PIN CONNECTOR(6P)
CN7 E04-0157-05 RF COAXIAL JACK(MIF)
CN8 x 1E13-0261-05 PHON® JACK(RX ANT,DRV)
CN9S E40-3239-05 PIN CONNECTOR(4P)
CN10 E04-0157-05 RF COAXIAL JACK(SIF)
TP1 -4 E23-0512-05 TERMINAL
Al ,2 x |F11-0770-14 SHIELDING CGVER
L1 L40-2282-13 SMALL FIXED INDUCTOR(O.22UH)
L2 x |L40-2782-13 SMALL FIXED INDUCTOR(O.27UH)
L3 L19-0324-05 BALUN TRANSFORMER
L4 L40-1021-14 SMALL FIXED INDUCTOR(1IMH)
L5 -9 L40-1001-19 SMALL FIXED INDUCTOR(10UH)
Lio L40-1021-14 SMALL FIXED INDUCTORCIMH)
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* New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
EBES |2 B|§F B 4 F 5 B & &8 KB it & HE
L1t ,12 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
L13 ¥ (L40-8201-14 SMALL FIXED INDUCTOR(82UH)
L14 L40-4701-14 SMALL FIXED INDUCTOR(47UH)
L15 L40-5601-14 SMALL FIXED INDUCTOR(S56UH)
L16 LL40-8291-14 SMALL FIXED INDUCT®OR(S8.2UH)
L17 L40-1501-14 SMALL FIXED INDUCTOR(1SUH)
L18 L40-8291-14 SMALL FIXED INDUCT®R(8.2UH)
L19 X |L34-4164-05 COIL(B.P.F 3-4MHZ) 4.,7UH
L20 x 1L34-4176-05 CSIL(B.P.F 3-4MHZ) 15UH
L21 ¥ |L34-4164-05 COIL(B.P.F 3-4MHZ) 4. 7UH
L22 L40-3391~-14 SMALL FIXED INDUCT®R(3.3UH)
L23 L40-6891-14 SMALL FIXED INDUCTOR(6.8UH)
L24 L40-3391-14 SMALL FIXED INDUCTOR(3.9UH)
L25 x |L34-4146-05 C8IL(B.P.F 7-7.5MHZ) 0.82UH
L26 x |[L34-4178-05 COIL(B.P.F 7-7.5MHZ) 18UH
L27 x |L34-4146-05 COIL(B.P.F 7-7.5MHZ) 0.82UH
L28 L40-1292-14 SMALL FIXED INDUCTOR(1.2UH)
L29 L40-6891-14 SMALL FIXED INDUCTOR(6.8UH)
L30 L40-1292-14 SMALL FIXED INDUCTOR(1.2UH)
L31 x |L34-4140-05 COIL(B.P.F.10-10.5MHZ)>0.47UH
L32 ¥ 1L34-4175-05 COIL(B.P.F 10-10.5MHZ)13UH
L33 x| L34-4140-05_ ~|COIL(B.P.F 10-10.5MHZ)0. 47UH
L34 L40-8282-14 SMALL FIXED INDUCTOR(0.82UH)
L3S L40-5691-14 SMALL FIXED INDUCTOR(S5.6UH>
L36 L40-8282-14 SMALL FIXED INDUCTOR(O.82UH)
L37 x [L34-4136-05 COIL(B.P.F 14-14.5MHZ)0.33UH
L38 ¥ |L34-4172-05 COIL(B.P.F 14-14.5MHZ)10UH
L39 ¥ [L34-4136-05 COIL(B.P.F 14-14,5MHZ)0.33UH
L40 L40-4782-14 SMALL FIXED INDUCTOR(O.47UH)
L41 L40-5691-14 SMALL FIXED INDUCTOR(S.6UH)
L42 L40-3982-14 SMALL FIXED INDUCTOR(O.39UH)
L43 L40-3382-14 SMALL FIXED INDUCT®OR(O.33UH)
L44 L40-5691-14 SMALL FIXED INDUCT®R(S.6UH)
L45 L40-2782-14 SMALL FIXED INDUCT®R(0.27UH)
L46 x |L34-4132-05 COIL(B.P.F 21-21,5MHZ)>0.22UH
L47 ¥ |L34-4166-05 COIL(B.P.F 21-21.5MHZ)4.7UH
L48 x 1L34-4132-05 COIL(B.P.F 21-21.5MHZ)0.22UH
L49 L40-2782-14 SMALL FIXED INDUCTOR(O0.27UH)
LS50 L40-5691-14 SMALL FIXED INDUCTOR(S.6UH)
L51 L40-2282~-14 SMALL FIXED INDUCTOR(O0.22UH)
L52 x |L34-4192-05 COIL(B.P.F 24.5-30MHZ)
LS53 x [L34-4193-05 COIL(B.P.F 24.5-30MHZ)
L54 x |[L34-4194-0S5 COIL(B.P.F 24.5-30MHZ)
LS5 ,56 L40-4711-14 SMALL FIXED INDUCT®R(470UH)
LS7 -59 L40-1021-14 SMALL FIXED INDUCTOR(1MH)
L60 ,61 L19-0324-05 BALUN TRANSFORMER
L62 L40-1021-14 SMALL FIXED INDUCT®R(1MH)
Lé63 L19-0324-05 BALUN TRANSFORMER
L64 L40-1021-14 SMALL FIXED INDUCTBR(1MH)
L65 L19-0324-05 BALUN TRANSFORMER
Lé66 L40-4782-17 SMALL FIXED INDUCTOR(O0.47UH)
L67 L40-1021-14 SMALL FIXED INDUCTOR(IMH)
L68 L34-4046-15 COIL
L69 L34-0895-05 COIL
L70 L19-0344-05 BALUN TRANSFORMER
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L71 L40-1021-14 SMALL FIXED INDUCTOR(IMH)
L72 L40-2782-14 SMALL FIXED INDUCTOR(O0.27UH)
L73 L40-2282-14 SMALL FIXED INDUCTOR(O0.22UF)
L74 L40-1021-14 SMALL FIXED INDUCTOR(CIMH)
L75 L19-0324-05 BALUN TRANSEFORMER
L76 L40-1001-14 SMALL FIXED INDUCTOR(10UH)D
L77 L34-2267-05 COIL(SUB IFT)Y
L78 L34-4047-05 COIL(SUB IFT)
L79 - L34-4048-05 COIL(SUB IFT)
L80 L34-4047-05 COIL(SUB IFT)
L81 x |L39-0454-05 TROIDAL COIL
L82 ,83 L40-1021-14 SMALL FIXED INDUCTORCIMH)
L84 L40-2782-14 SMALL FIXED INDUCTOR(OQ.27UH)
L8S L40-2282-14 SMALL FIXED INDUCTORO.22UH)
L86 L19-0324-05 BALUN TRANSFORMER
L87 x |L34-4222-05 COIL(MAIN IFT) .
L88 L40-4791-14 SMALL FIXED INDUCTOR(4.7UH)
L89 x 1L39-0454-05 TROIDAL COIL
L90 X |L39-0455-05 TROIDAL COIL
L9t ,92 x |L39-0454-05 TROIDAL CO®IL
L93 x [L34-4211-05 COIL(TIE)
L94 ,95 x [L34-4190-05 COIL(TIFE)
L96 L40-1021-14 SMALL FIXED INDUCTOR(1MH)
L97 L40-2292-17 SMALL FIXED INDUCTOR(2.2UH)
L98 L40-3391-17 SMALL FIXED INDUCTSR(3.3UH)
L99 L40-1592-17 SMALL FIXED INDUCT®R(1.5UH)
L100 L40-1892-17 SMALL FIXED INDUCTOR(1l.8UH)
L101 L40-1592-17 SMALL FIXED INDUCTOR(1.5UH)
L102-104 L40-6882-17 SMALL FIXED INDUCTOR(O.68UH)
L105 L40-1021-14 SMALL FIXED INDUCTORC1IMH)
L106 L40-6882-17 SMALL FIXED INDUCTSR(0.68UH)
L107 L40-4782-17 SMALL FIXED INDUCTOR(O.47UH)
L108 L39-0432-05 TROIDAL COIL
L109 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L110 L39-0454-05 TROIDAL COIL
L111 L40-1021-14 SMALL FIXED INDUCTOR(1MH)>
L112-114 L40-2292-14 SMALL FIXED INDUCTOR(2.2UH)
XF1 L71-0275-05 CRYSTAL FILTER(40.055MHZ)
R1 -84 RK73FB2AXXXJ CHIP R
R85 RD14BB2C560J RD 56 J 1/6W
R86 ~-187 RK73FB2AXXXJ CHIP R
R188 RD14BB2C682J RD 6.8K J 1/76W
VR1 ,2 R12-1089-05 TRIMMING POT. 4.7K
VR3 R12-0108-05 TRIMMING POT. 470
VR4 -6 R12-3133-05 TRIMMING POT. 47K
W1 R92-1061-05 JUMPER REST 0 OHM
K1 ,2 S51-1436-05 RELAY
D1 ,2 RLS73 CHIP DIODE
D3 x |RLZJS.1B CHIP ZENER DI®DE(5.1V)
D4 ,5 Us1090 CHIP DIGDE
D6 -36 RLS135 CHIP DI®DE
D37 ,38 MI204 DISDE
D39 RLS135 CHIP DI®DE
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Ref. No. Address |New Parts No. Description Desti- [Re-
Parts| nation |marks
sRES |t By B & & 5 8 & 5/ 8 8B 5 | %%
D40 ,41 LT8001P LED
D42 -45 RLS135 CHIP DIGDE
D46 ,47 RLS73 CHIP DIGDE
D4ag -57 RLS135 CHIP DIODE
D58 -60 RLS73 CHIP DIGDE
D61 ,62 DAN202(K) CHIP DIGDE
D63 DSP-301N DI®DE
D64 RLS135% CHIP DIGODE
D65 155133 DIGDE
I¢c1 ,2 SN74LS145N IC(DUAL MON® MALTI)
Ql ,2 2SA1162CY) CHIP TRANSISTOR
Q3 28C2712CY) CHIP TRANSISTOR
Q4 ,5 25K125-5 FET
Q6 * | 25K520(K43) CHIP FET
Q7 -16 * 125K520(K44) CHIP FET
Q17 -19 25C2954(QK) CHIP TRANSISTOR
Q20 -22 3SK131(M) CHIP FET
Q23 DTC114EK DIGITAL TRANSISTOR
Q24 -28 DTC124EK DIGITAL TRANSISTOR
Q29 ,30 DTA114EK DIGITAL TRANSISTOR
Q31 -35 DTA124EK DIGITAL TRANSISTOR
- Q37 _. _ 25C2712CY) _.__|CHIP TRANSISTOR -
TH1 112-302-2 THERMISTOR 3K
FINAL UNIT (X45-3330-00)

Cl CK45B1HS61K CERAMIC 560PF K
Cc2 CK45B1H102K CERAMIC 1000PF K
C3 €91-0119-05 CERAMIC 0.047UF K
C4 CK45F1H103Z CERAMIC 0.010UF Z
cs ,6 CK45F1H223Z CERAMIC 0.022UF Z
Cc7 CEO4EWIH100M ELECTR® 10UF S50WV
C8 x |CEO4EW1H471M ELECTR® 470UF SOWV
c9 ,10 CK45F1H2237Z CERAMIC 0.022UF Z
C1l1 €91-0119-05 CERAMIC 0.047UF K
Cc12 CEO4EW1H100M ELECTRO® 10UF 50WV
C13 ,14 x |CEC4EW1IH101M ELECTRS® 100UF S50WV
C15% CK45F1H2237Z CERAMIC 0.022UF Z
Clé6 CC45S5L2H121J CERAMIC 120PF J
C18 CK45B1H102K CERAMIC 1000PF K
C19 CK45F1H223Z CERAMIC 0.022UF 2Z
Cc20 CEO4EWIH100M ELECTR® 10UF S0WV
Cc21 CM93D2H102J MICA 1000PF J
C22 C91-0119-05 CERAMIC 0.047UF K
C23 ,24 CC45SL2H221J CERAMIC 220PF J
C25 -30 x |CK45B2H103K CERAMIC 0.010UF K
C31 CK45B1H102K CERAMIC 1000PF K
C33 CK45B1H222K CERAMIC 2200PF K
C2a x {CK45B2H103K CERAMIC 0.010UF K
€35 x |C90-2121-05 ELECTRO® 2200UF 80WV
C36 CEQ4EWIE471M ELECTR® 470UF 25WV
Cc37 CK45F1H223Z CERAMIC 0.022UF Z
C38 ,39 €91-1004-05 CHIP C 0.0068UF J
CN1 E40-0470-05 PIN CONNECTOR(4P)
CN2 E40-0370-0% PIN CONNECTOR(3P)
CN3 E40-3239-05 PIN CONNECTOR(4P)
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Ref. No. Address (New Parts No. Description Desti- |Re-
Parts nation |marks
sHMBES |t EBE|§ B & F 5 8 & &£/ 8 B it & | i
“long E40-3238-05 PIN CSNNECTOR(3P)
CNS E40-3237-05 PIN CONNECTOR(2P)
CNé6 E04-0154-05 RF COAXIAL JACK
TP1 ,2 E40~0211-05 PIN CONNECTOR
Wi x |E31-6038-05 CONNECTING WIRE
201 3K F01-0969-21 HEAT SINK
202 23 F29-0014-05 INSULATOR
F1 1J F05-1031-05 FUSE(104)
203 vlJ,2J G02-0571-04 FLAT SPRING
J13-0055-05 FUSE HOLDER
L1 L40-1001-14 SMALL FIXED INDUCTOR(10UH)
L2 L19-0315-25 BALUN TRANSFORMER
L3 x 1L39-0476-05 TROIDAL COIL
L4 x |L39-0477-05 TROIDAL COIL
LS x |L39-0466-15 TROIDAL CSIL
L6 -8 L33-0617-05 REC
L9 L33-0699-05 CHOKE COIL
L10 L40-3391-14 SMALL FIXED INDUCTOR(3.3UH)
L11 L33-0699-05 CHOKE C®IL
Lt2 ,13 x |L33-0726-05 CHOKE COIL
L14 L33-0699-05 CHBKE COIL
L15 -17 L33-0699-05 CHOKE COIL
Li8 -21 L40-1011-14 SMALL FIXED INDUCTOR(100UH)>
L22 ,23 L33-0651-05 CHOKE CO®IL
205 2K N15-1040-46 FLAT WASHER
T 2J,2K N30-3008-46 PAN HEAD MACHINE SCREW
U 2J N30-3010-46 PAN HEAD MACHINE SCREW
v 27 N35-3012-46 BINDING HEAD MACHINE SCREW
W 27, 2K N87-3008-46 BRAZIER HEAD TAPTITE SCREW
R2 RD14BB2C560J - |RD ‘ 56 J 1/6W
R3 RD14BB2C681J RD 680 J 1/6W
R4 RD14BB2C221J RD 220 J 1/6W
RS RCOSGF2H3R9J RC 3.9 J 1/2W
Ré6 RD14CB2C331J RD 330 J 1/6¥%
R8 ,9 RD14CB2E150J RD 15 J 1/4¥%
R10 ,11 RCO5GF2H181J RC 180 J 1/2W
R13 -16 RCOSGF2H2R2J RC 2.2 J 1/2W
R17 ,18 x |RCOS5GF2H270J RC 27 J 1/2¥%
R19 ,20 RCOSGF2HSR6J RC 5.6 J 1/2W
R21 RD14BB2C681J RD 680 J 1/6W
R22 RD14BB2CS561J RD 560 J 1/6W
R23 x |RS14DB3A390J FL-PROBF RS 39 J 1w
R24 RD14BB2C273J RD 27K J 1/6W
R25 RD14BB2C104J  |RD 100K J 1/6W
R26 ,27 RS14DB3D121J FL-PROOF RS 120 J 2W
R28 RD14BB2C473J RD 47K J 1/6¥W
R29 RD14BB2C474J RD 470K J 1/6W
R30 ,31 RD14BB2C473J RD 47K J 1/6W
R32 RD14BB2C223J RD 22K J 1/6W
R33 RS14DB3A562J FL-PRGOF RS 5.6K J 1w
R34 RD14BB2C152J RD 1.5K J 1/76W
R35 RD14BB2C123J RD | 12K J 1/6W
R36 RS14DB3A560J FL-PRGOF RS 56 J 1w
E: Scandinavia & Europe  K: USA P:Canada  W:Europe
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Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation imarks
ERES & EB|§H B s B S B & B/8 B it )| &
R37 ¥ |R92-1251-05 FIXED RESISTOR 0.1 OHM
R38 x {R%2-1247-05 FIXED RESISTOR 0.1 GHM
VR1 -3 R12-1083-05 TRIMMING POT. 1K
W2 R92-0150-05 JUMPER REST 0 OHM
S1 — *_1558-1413-05 . |THERMAL SWITCH(50°C) . _
S2 ¥ [S59-1414-05 THERMAL SWITCH(70°C)
S3 ¥ 1559-1415-05 THERMAL SWITCH(90-C)
TT -3 L92-0102-05 TROIDAL CORE(KT-41)
D1 MV-5T DI®DE
D2 ,3 SV03YS DIODE
Da MTZ4.73C ZENER DIGDE(4.7V)
D5 ,6 151555 DI®DE
D7 MCG21 DIODE
D8 MTZ8.2JC ZENER DISDE(8.2V)
D3 131555 DIQDE
D10 x [UZP4.7B ZENER DIGDE(4.7V)
Q1 25C1971 TRANSISTOR
Q2 ,3 X 125C3133 TRANSISTOR
Q4 *x |MRF429MP TRANSISTOR
Q6 ,7 25D1406(Y) TRANSISTOR
Q8 _ x 125C2922 TRANSISTGR . ) N
Q9 25B861(C) TRANSISTOR
Q10 2S5C2459(BL)Y TRANSISTOR
Q11 DTC124ES DIGITAL TRANSISTOR
Q12 DTC143TS DIGITAL TRANSISTOR
Q13 2S5A562(Y) TRANSISTOR
Q14 DTC124ES DIGITAL TRANSISTOR
Q15 DTA124ES DIGITAL TRANSISTOR
DIGITAL UNIT (X46-3050-XX} -11:KP -21: M -61:W -62:W2 -71:X

c1 ,2 CK73FB1H102K CHIP C 1000PF K
C3 CK73FB1E103K CHIP C 0.010UF K
c4 ,5 CK73FB1H102K CHIP C 1000PF K
Cé CK73FB1E103K CHIP C 0.010UF K
c?7 -10 CK73FB1H102K CHIP C 1000PF K
Clt ,12 CK73FB1E103K CHIP C 0.010UF K
C13 CEO4EW1C470M ELECTR® 477UF 16WV
Cl4a -16 CK73FB1E103K CHIP C 0.010UF K
c17 CEO4EW1C470M ELECTRO® 47UF 16WV
c1l8 CEO4EW1H3R3M ELECTR® 3.3UF 50WV
C19 -25 CK73FB1E103K CHIP C 0.010UF KX
C26 CEO4EW1C470M ELECTRO® 47UF 16WV
C27 ,28 CK73FB1H471K CHIP C 4°10PF K
C29 CEO4EW1C470M ELECTR® 47UF 16WV
C30 -41 CK73FB1E103K CHIP C 0.010UF K
C42 -44 CK73FB1H102K CHIP C 1000PF K
C45 -51 CK73FB1E103K CHIP C 0.010UF K
CS52 CK73FF1E104Z CHIP C 0.10UF Z
C53 ,54 CC73FCH1H1000D CHIP C 10PF D
C55 -72 CK73FB1E103K CHIP C 0.010UF K
Cc73 CEOAEW1C470M ELECTRO® A47UF 16WV
C74 CK73FF1E104Z CHIP C 0.10UF Z
C75 CEO4EWICI01M ELECTR® 100UF 16WV
C76 CK73FF1E1042Z CHIP C 0.10UF Z
c77 CK73FB1E103K CHIP C 0.010UF KX

E: Scandinavia & Europe K:USA P:Canada  W:Europe

U: PX(Far East, Hawail) T:England  M: Other Areas

UE : AAFES(Europe) X: Australia A\ indicates safety critical components.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

TS-9505/5D

* New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis
Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| * nation |marks
CHRES (@ B | §F B s B S B2 B/HA K =+ m &%
C78 CEQ4EW1C470M ELECTR® 47UF 16WV
C79 CK73FB1E103K CHIP C 0.010UF K
C80 CK73FF1E1042Z CHIP C 0.10UF Z
C81 CEO4EW1C470M ELECTRO 47UF 16WV
€82 €90-2041-05 ELECTRO 10UF 10WV
€83 CK73FF1E1042 CHIP C 0.10UF Z
C84 -99 CK73FB1E103K CHIP C 0.010UF K
C100 CEQ4EW1C470M ELECTRO® 47UF 16WV
C101 CK73FF1E104Z CHIP C 0.10UF Z
C102 CK73FB1E103K CHIP C 0.010UF K
C103 CK73FF1E104Z CHIP C 0.10UF Z
C104-106 CK73FB1E103K CHIP C 0.010UF K
C107-120 CK73FB1H102K CHIP C 1000PF K
C121-142 CK73FB1E103K CHIP C 0.010UF K
C143,144 CEOAEWIE220M ELECTRG® 22UF 25WV
C145-170 CK73FB1EXXXK CHIP C
C171 CK73FF1E104Z CHIP C 0.10UF Z
C172-182 CK73FB1E103K CHIP C 0.010UF K
C183-188 CK73FB1H102K CHIP C 1000PF K
€189 CK73FF1E104Z CHIP C 0.10UF Z
€190 CK73FB1E103K CHIP C 0.010UF K
C191-205 CK73FB1H471K CHIP C 470PF K
C206,207 CK73FB1E103K CHIP C 0.010UF K
€208-216 CK73FB1H471K CHIP C 470PF K
Cc217 C91-0119-05 SR 0.047UF
CN1 E40-5131-05 FPC CONNECTOR(16P)
CN2 ¥ |E40-5334-05 FPC CONNECTOR(24P)
CN3 x |E40-5333-05 FPC CONNECTOR(14P)
CN4 E40-5135-05 FPC CONNECTGOR(20P)
CNS E40-5034-05 PIN CONNECTORC(10P)
CNé x |E40-5333-0S5 FPC CONNECTOR(14P)
CN7 E40-3239-05 PIN CONNECTOR(4P)
CN8 E40-3241-05 PIN CONNECTOR(6P)
CN9 E40-3242-05 PIN CONNECTOR(7P)
CN10 E40-3240-05 PIN CONNECTSOR(SP)
CN11 E40-3243-05 PIN CONNECTOR(8P)
CN12 E40-3238-05 PIN CONNECTOR(3P)
CN13 E40-3240-05 PIN CONNECTOR(SP)
CN14 E40-3241-05 PIN CONNECTOR(6P)
CN15 E40-3239-05 PIN CONNECTOR(4P)
CN16 E40-3237-05 PIN CONNECTOR(2P)
CN17 £40-3241-05 PIN CONNECTOR(6P)
CN18 E40-3240-05 PIN CONNECTOR(SP)
CN19 E40-3239-05 PIN CONNECTOR(4P)
CN20 E40-3237-05 PIN CONNECTOR(2P)
CN21 E40-3238-05 PIN CONNECTOR(3P)
CN22 E40-3239-05 PIN CONNECTOR(4P)
CN23 E40-3242-05 PIN CONNECTOR(7P)
CN24 x 1E02-2009-05 IC SOCKET(28P)
L1 ,2 L.40-1011-13 SMALL FIXED INDUCTOR(100UH)
L3 .4 L40-4701-17 SMALL FIXED INDUCTOR(47UH)
LS L40-1011-17 SMALL FIXED INDUCTOR(100UH)
L6 -10 L40-1011-13 SMALL FIXED INDUCTOR(100UH)
Li1 ,12 L40-2211-17 SMALL FIXED INDUCTOR(220UH)
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L13 ,14 L40-1011-13 SMALL FIXED INDUCTOR(100UH)
L1S -18 L40-1011-17 SMALL FIXED INDUCTOR(100UH)
X1 L77-1380-05 CRYSTAL RESGNATOR(11.0592MHZ)
CP1 R90-0455-05 MULTI-COMP 4.7KX8 J 1/4M
{cr2_-s R90-0598-05__ MULTI-COMP  10K/20K
CP6 -9 x |R90-0712-05 MULTI-COMP 330P X6
R1 -169 RK73FB2AXXXJ CHIP R
VR1 R12-1084-05 TRIMMING POT. 1K
VR2 -5 R12-1090-0S TRIMMING POT. 4.7K
RW1 -3 R92-0150-05 JUMPER REST 0 OHM
S1 x [S59~-6403-05 SWITCH(FILTER SELECT)
D1 -5 RLS73 CHIP DIGDE
D6 ,7 IMN1O CHIP DIGDE
D8 -11 x |02CZ5.1 CHIP ZENER DI®DE(S5.1V)
D12 155133 DIGDE MX
D14 185133 DI®DE W2
D15 155133 DI®GDE W
D17 185133 DIODE KMWW2
D18 ,19 185133 DIGDE
D20 RLS73 CHIP DI®DE
D21 RLS73 _ |CHIP DIODE X
IC1 UPD78C10G-36 IC(MICROPROCESSEBR)
IC2 ¥ |27C256A-25JANW3 IC(ROM)
IC3 TC5564APL-15 IC(8KX8 RAM)
IC4 x {TC74HCS73AF IC(LATCH>
1CS ¥ |TC74HC138AF IC(DEC®DER)
1C6 x |CXD1095Q IC(I/®
I1C7 ‘MB89363B IC(MICROPROCESSOR)
IC8 x |CXD1095Q IC(I/®
1C9 ,10 LZ92K37 IC(COUNTER)
IC11 NJM4558M IC(OP AMP X2)
IC12 x |TC4584BF ICCINVERTER)
IC13 x [MB4056 ICCA/D CBNV.)
IC14 M51951BML IC(SYSTEM RESET)
IC1S SN7404N IC(6-CIRCUIT INVERTER)
IC16 ¥ |NJM2902M IC(OP AMP X4)
IC17,18 TC4SU69F ICCINVERTER GATE)
1€19-21 TC4S81F ICCAND GATE)
Q1 -11 x [FMG1 DIGITAL TRANGISTOR
BA1l W09-0514-05 LITHUM BATTERY
IF UNIT (X48-3060-00)
C1 CK73FB1H222K CHIP C 2200PF K
Cc2 CK73FF1E104Z2 CHIP C 0.10UF A
C3 -5 CK73FB1HXXXK CHIP C
cé -11 CK73FB1EXXXK CHIP C
C12 CK73FB1H222K CHIP C 2200PF K
C13 CK73FB1E103K CHIP C 0.010UF K
Cl4 CC73FCH1H100D CHIP C 10PF D
C15 -19 CK73FB1E103K CHIP C 0.010UF K
C20 CC73FCH1H101J CHIP C 100PF J
C21 -23 CK73FB1E103K CHIP C 0.010UF K
C24 CK73FF1E104Z CHIP C 0.10UF . Z
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C25 CEO4EW1C470M ELECTRO® 477UF 16WV
C26 CK73FB1E223K CHIP C 0.022UF K
Cc27 CK73EF1E474Z CHIP C 0.47UF Z
C28 CEO4EW1C100M ELECTRO® 10UF 16WV
C29 CK73FB1H102K CHIP C 1000PF K
C30 CC73FSL1H221J CHIP C 220PF J
C31 CK73FB1E103K CHIP C 0.010UF K
€32 CEQ4EWIC100M ELECTRO 10UF 16WV
C33 CEQ4EW1H3R3M ELECTRO® 3.3UF SOWV
C34 -39 CK73FB1HXXXK CHIP C
C40 -43 CC73FCH1IHXXXC CHIP C
C44 CK73FB1H102K CHIP C 1000PF K
Cas CK73FF1E104Z CHIP C 0.10UF Z
C46 -48 CK73FB1H102K CHIP C 1000PF K
C49 ,50 CK73FB1E103K CHIP C 0.010UF K
C51 CK73FB1H102K CHIP C 1000PF K
C52 CK73FB1E103K CHIP C 0.010UF K
C53 ,54 CC73FCH1H220J CHIP € 22PF J
€S5S CK73FB1E103K CHIP C 0.010UF K
C56 CC73FCH1H101J CHIP C 100PF J
C57 ,58 CK73FB1E103K CHIP C 0.010UF K
Cs9 CC73FCH1H470J CHIP C 47PF J
Cé60 CK73FB1E223K CHIP C 0.022UF K
Cé61 CC73FSL1H221J CHIP C 220PF J
Cé62 CC73FCH1H470J CHIP C 47PF J
Cé63 ,64 CK73FB1E223K CHIP C 0.022UF K
Cé5 -66 CC73FCHIHXXXJ CHIP C
c67 -71 CK73FB1H102K CHIP C 1000PF K
C72 CC73FCH1H470J CHIP C 47PF J
C73 CK73FB1E103K CHIP C 0.010UF K
C74 CK73FB1H102K CHIP C 1000PF K
Cc5 CK73FF1E4732Z CHIP C 0.047UF 2
C76 CK73FB1E103K CHIP C 0.010UF K
c77 CEO4EW1HO10M ELECTRO® 1.0UF 50WV
C78 -82 CK73FB1E103K CHIP C 0.010UF K
C83 CK73FB1H102K CHIP C 1000PF K
c84 ,85 CK73FF1E104Z CHIP C 0.10UF Z
€86 ,87 CK73FB1E103K CHIP C 0.010UF K
€88 -90 CK73FB1H102K CHIP C 1000PF K
€91 CK73FF1E1042 CHIP C 0.10UF Z
€92 -99 CK73FB1E103K CHIP C 0.010UF K
C100 CC73FCH1HO020C CHIP C 2.0PF C
C101-104 CK73FB1EXXXK CHIP C
C105 CK73FB1H102K CHIP C 1000PF K
C106-110 CK73FF1E1042Z CHIP C 0.10UF Z
Cl11 CC73FCH1H330J CHIP C 33PF J
C112 CK73EF1E4742 CHIP C 0.47UF z
C113-130 - |CK73FB1E103K CHIP C 0.010UF K
C131,132 CK73FF1E473Z CHIP C 0.047UF 2
C133 CC73FCH1H101J CHIP C 100PF J
C134 CK73FF1E473Z CHIP C 0.047UF 2
C135-141 CK73FB1E103K CHIP C 0.010UF K
€142 CC73FCH1H101J CHIP C 100PF J
C143-147 CK73FB1H102K CHIP C 1000PF K
Cl148 CK73FB1E103K CHIP C 0.010UF K
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Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation marks

EHRES (&t EB|g g & & 3 B &% /8 B it | &%
C149 CK45E2H222P CERAMIC 2200PF P
C150-152 CK73FB1H102K CHIP C 1000PF K
C153 CC73FCH1H101J CHIP C 100PF J
C154,155 CK73FF1E1042 CHIP C 0.10UF Z
C156 CC73FCH1H101J CHIP C 100PF J
€157 CEQ4EWIAL01M ELECTRO 100UH 10WV
C158 CK73FF1E1042 CHIP C 0.10UF Z
C159 CEO4EW1C100M ELECTR® 10UF 16WV
C161 CK73EF1C1052 CHIP C 1.0UF Z
C162 CK73FB1E103K CHIP C 0.010UF K
C163-165 CK73FB1H102K CHIP C 1000PF K
Cl66 CC73FCH1H220J] CHIP C 22PF J
C167-175 CK73FB1HXXXZ CHIP C
C176,177 CC73FCH1H220J CH1P C 22PF J
C178 CC73FSL1H221J CHIP C 220PF J
CN1 E40-5067-05 PIN CONNECTOR(10P)
CN2 E40-3237-05 PIN CONNECTOR(2P)
CN3 E40-3238-05 PIN CONNECTOR(3IP)
CN4 -7 E04-0157-05 RF COAXIAL JACK
CN8 E40-3237-05 PIN CONNECTOR(2P)
CN9 E04-0154-05 RF COAXIAL JACK
CN10.- | JE40-3237-05____  |PIN CONNECT®OR(2P) - _
CN11 E40-3239-05 PIN CONNECTOR(4P)
CN12 E23-0401-05 TERMINAL(1P)
CN13 E40-3237-05 PIN CONNECTOR(2P)
CN14 E40-5066-05 PIN CONNECTOR(9P)
CN15 £40-3243-05 PIN CONNECTOR(EP)
CN16 E40-3238-05 PIN CONNECTOR(3P)
CN17 E40-3237-05 PIN CSNNECTOR(2P)
CN18 E40-3238-05 PIN CONNECTOR(3P)
CN19-24 E40-5059-05 PIN CONNECTOR(XTAL FILTER)
J1 x |E11-0438-05 PHGNE JACK(KEY)
J2 E11-0414-05 PHONE JACK(EXT.SP)
J3 E06-1352-05 DIN SGCKET(ACC2)
Ja E13-0462-05 PHON® JACK(RCA 4pP)>
J5 E06-0752-05 DIN CONNECTOR(REMOTE 7P)
TP1 -3 E23-0512-05 TERMINAL

J32-0761-04 STUD
CF1 L72-0351-05 CERAMIC FILTER(8.83MHZ)
L1 L34-2267-05 TUNING CO®IL
L2 x |L34-4205-05 TUNING COIL
L3 L34-4025-05 TUNING CGIL
L4 -7 L30-0281-15 IFT
L8 x [L34-4206-05 TUNING C®IL
L9 -11 L34-4006-05 TUNING COIL
Li2 x [L34-4209-05 TUNING COIL
L13 L34-0943-05 TUNING COIL
L14 ,15 L34-0942-05 TUNING COIL
L1é L34-0943-05 TUNING COIL
L17 L34-2124-05 TUNING COIL
L18 L34-0536-05 TUNING COIL
L19 1.34-0781-05 TUNING COIL
L20 x |L34-4210-05 TUNING COIL
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L21 ,22 L30-0281-15 IFT
L23 x |L34-4190-05 TUNING COIL
L24 x |L34-4207-05 TUNING COIL
L25 L34-0943-05 TUNING COIL
L26 L34-0781-05 TUNING COIL
L27 -29 L34-0536-05 TUNING COIL
L30 L34-0781-05 TUNING COIL
L31 L34-0536-05 TUNING COIL
L32 -35 L40-1011-14 SMALL FIXED INDUCTOR(100UH)>
L36 L40-2292-14 SMALL FIXED INDUCT®R(2.2UH)
L37 -39 L40-1011-14 SMALL FIXED INDUCT®R(100UH)>
L41 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
L42 L40-1801-14 SMALL FIXED INDUCTOR(18UH)
L43 L40-1021-14 SMALL FIXED INDUCTORCIMH)D
XF1 L71-0249-05 CRYSTAL FILTER(10.695MHZ)
XF2 x |L71-0401-05 MCF(73.05MHZ>
XF3 L71-0222-05 CRYSTAL FILTER(8.83MHZ)
U 3F N30-3010-46 PAN HEAD MACHINE SCREW
-114 RK'73FB2AXXXJ CHIP R
R115 RD14BB2C103J RD 10K J 1/6¥W
R116-234 RK73FB2AXXXJ CHIP R
R235 RD14BB2C103J RD R 10K J 1/10W
VR1 R12-0104-05 TRIMMING POT. 220
VR2 ,3 R12-3126-05 TRIMMING PGT. 10K
VR4 R12-0108-05 TRIMMING POT. 470
VRS R12-3126-05 TRIMMING POT. 10K
K1 S51-1420-05 RELAY
SW1 ,2 x |S31-2419-05 SLIDE SWITCH
b1 ,2 DAN202(K)> CHIP DI®DE
D3 HSM88AS CHIP DISDE
D4 DLS1585 CHIP DIGDE
DS -8 RLS135 CHIP DI®DE
D9 x |RLZ6.2A CHIP ZENER DIGDE(6.2V)
D10 RLS135 CHIP DIGDE
D11 DAN202(K) CHIP DI®DE
D12 -29 RLS135 CHIP DIODE
D30 DAN202(K) CHIP DIGDE
D31 RLS135 CHIP DIGDE
D32 ,33 HSM88AS CHIP DIGDE
D34 DLS1585 CHIP DIGDE
D35 LT8001P LED
D36 DLS1585 CHIP DI®GDE
D37 -39 RLS135 CHIP DI®DE
D40 DLS1585 DIGDE
D41 ,42 151555 DIODE
D43 DLS1585 CHIP DISDE
IC1 AN612 IC(BALANCE MODULATOR)
Q1 3SK131(MD CHIP FET '
Q2 ,3 x [25K520(K44) CHIP FET
Q4 DTC124EK DIGITAL TRANSISTOR
Q5 3SK131(M) CHIP FET
Q6 -8 25C2712CY) CHIP TRANSISTOR
Q9 ,10 3SK131(M) CHIP FET
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Q11 25C2714CY) CHIP TRANSISTOR
Q12 25C2712CY) CHIP TRANSISTOR
Q13 25C2714CY) CHIP TRANSISTOR
Ql4 3SK131(M) CHIP FET
Q15 ,16 25K520(K44) CHIP FET
Q17 25C2712CY) CHIP TRANSIST®R
Q18 2SA1162(Y) CHIP TRANSISTOR
Q19 ,20 3SK131(M) CHIP FET
Q21 ,22 25C2712(Y) CHIP TRANSISTOR
Q23 2SC2714CY) CHIP TRANSIST®OR
Q24 3SK131(M) CHIP FET
Q25 2S5C2714CY) CHIP TRANSISTOR
Q26 2SK210(GR) CHIP FET
Q27 -29 25C2714(Y) CHIP TRANSISTOR
Q30 25C2712(Y) CHIP TRANSISTOR
Q31 2S5C2714(Y) CHIP TRANSISTGOR
Q32 , 33 25C2712(Y) CHIP TRANSISTOR
Q34 DTA124EK DIGITAL TRANSISTOR
Q35 2SA1162(Y) CHIP TRANSISTGR
Q3é6 -38 3SK131(M) CHIP FET
Q39 25C2714(Y) CHIP TRANSISTGR
- Q40— - 9502712 CHIP _TRANSISTGR
Q41 3SK131(M) CHIP FET
Q42 2SC3324(G) CHIP TRANSISTGR
Q44 x |2SK520(K44) CHIP FET
Q45 DTC124EK DIGITAL TRANSISTOR
TH1 ,2 112-502-2 THERMISTOR 5K
TH3 112-501-2 THERMISTOR 500
X59-3350-00 MODULE UNIT(NE2)
AF UNIT {X49-3020-00)
C1 CK73FB1H472K CHIP C 4'700PF K
c2 ,3 CK73FF1E104Z CHIP C 0.10UF yA
C4 CK73FB1E103K CHIP C 0.010UF K
c5 -10 CK73FF1E1042Z CHIP C 0.10UF A
Cl1 CEC4EW1C470M ELECTRO® 47UF 16WV
C12 CEO4EW1HO10M ELECTRO® 1.0UF SOWV
C13 CEO4EW1C470M ELECTRO® 47UF 16WV
Cl4 CEO4EW1IHO10M ELECTRO® 1.0UF SO0WV
C15 ,16 CK73EF1C1052 CHIP C 1.0UF Z
C17 CK73FB1H473K CHIP C 0.047UF K
C18 CK73FF1E104Z CHIP C 0.1UF Z
C19 CK73EF1C105Z2 CHIP C 1.0UF A
€20 CEO4EW1HO10M ELECTR® 1.0UF S0WV
C21 CEO4EW1C470M ELECTR® 47UF 16WV
C22 CEO4EW1HO10M ELECTRO® 1.0UF 50WV
C23 ,24 CEO4EW1C470M ELECTR® 47UF 16WV
Cc2s . CEO4EW1HO10M ELECTRO 1.0UF 50WV
C26 CEOQ4EWIE4R7M ELECTRO® 4,7UF 25WV
c27 CK73EF1C105Z CHIP C 1.0UF z
C28 CEC4EWIE4R7M ELECTR® 4.7UF 25WV
C29 © |CK73EF1C1052 CHIP C 1.0UF Z
C30 CK73FB1H102K CHIP C 1000PF K
€31 CEO4EW1C470M ELECTR® 47UF 16WV
C32 -34 CEO4EW1C100M ELECTRO 10UF 16WV
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C35 CK73FB1E103K CHIP C 0.010UF K
C36 CEO4EWIC100M ELECTR® 10UF 16WV
C37 CEO4EW1C470M ELECTRO 477UF 16WV
C38 ,39 CEO4EW1C100M ELECTRO® 10UF 16WV
Cc40 CK73FB1E103K CHIP C 0.010UF K
C4a1 ,42 CEO4EW1HOR1M ELECTRO 0.1UF S0WV
C43 CEQO4EW1C470M ELECTRO® 47UF 16WV
Cas CK73FB1E103K CHIP C 0.010UF K
C45 CEQ4EWI1E4R7M ELECTRO® 4.7UF 25WV
Caé CEO4EWIHO10M ELECTRO® 1.0UF S50WV
cav CK73FF1E1042 CHIP C 0.1UF Z
C48 CK73FB1H472K CHIP C 4700PF ' K
C49 CEO4EW1E4R7M ELECTRO 4.7UF 25WV
C50 CEQ4EW1C470M ELECTR® 477UF 16WV
C51 ,52 CEO4EW1C100M ELECTRO 10UF 16WV
C53 CK73FF1E1042 CHIP C 0.10UF Z
C54 CEO4EW1C470M ELECTR® 47UF 16WV
C55 CEO4EW1C100M ELECTRO® 10UF 16WV
C56 CK73FB1H102K CHIP C 1000PF K
€57 CEQ4EWIC470M ELECTRO® 47UF 16WV
C58 -60 CK73FB1HXXXK CHIP C
Cé61 ,62 CEC4EW1C470M ELECTRO® 47UF 16WV
Cé3 CEO4EW1C100M ELECTR® 10UF 16WV
Cé64 ,65 CEO4EW1C470M ELECTRO® 47UF 16WV
Céé . |CK73EB1H102K CHIP C 1000PF K
C67 ,68 - |CK73EF1C1052 CHIP C 1.0UF Z
Cé9 CK73FB1E123K . CHIP C 0.012UF K
C70 ’ CK73FF1E104Z CHIP C 0.10UF Z
c71 ,72 CK73FB1E103K CHIP C 0.010UF K
Cc73 ,74 CK73FF1E104Z CHIP C 0.10UF Z
€77 =80 CC73FSL1H101J CHIP C 100PF J
C81 CK73FB1H102K CHIP C 1000PF K
Cc82 CK73FF1E1042Z CHIP C 0.10UF Z
C83 CEO4EWIC221M ELECTRO® 220UF 16WV
Cc84 CEQ4EW1CAT71M ELECTRO® 470UF 16WV
C85 -88 CK73FB1H102K CHIP C 1000PF K
Cc89 CQ92M1H103K MYLAR 0.010UF K
Cc90 €91-1083-05 FILM 0.47UF 63WV
Cot CK73FF1E104Z CHIP C 0.10UF Z
€92 CEC4EWIC101M ELECTRO 100UF 16WV
C93 -97 CK73FB1E103K CHIP C 0.010UF K
€98 -100 CK73FB1H102K CHIP C 1000PF K
C101-103 CC73FCHIHXXXC CHIP C
C104-106 CK73FB1H102K CHIP C 1000PF K
C107,108 CK73FB1E103K CHIP C 0.010UF K
Cc109 CK73FB1H102K CHIP C 1000PF K
C110 CK73FB1E103K CHIP C 0.010UF K
Cl11 CEQ4EW1C470M ELECTRO® 477UF 16WV
C112-117 CK73FB1E103K CHIP C 0.010UF K
C118-127 CC73FCHIHXXXJ CHIP C
C128-130 CK73FB1E103K CHIP C 0.010UF K
C131-133 CK73FB1H102K CHIP C 1000PF K
C134 CK73FF1E104Z CHIP C 0.10UF YA
C135 CEO4EW1C470M ELECTR® 47UF 16WV
C136 CK73FB1E103K CHIP C 0.010UF K
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C137 CK73FB1H102K CHIP C 1000PF K
C138 CK73FB1E103K CHIP C 0.010UF K
C139 CK73FB1H102K CHIP C 1000PF K
C140 CK73FB1E103K CHIP C 0.010UF K
C141 CEOG4EW1C470M ELECTR® 47UF 16WV
C142,143 CK73FB1E103K CHIP C 0.010UF K
Cl44 CQ92M1H333K MYLAR 0.033UF K
C145 CEO4EWIC470M ELECTRO 477UF 16WV
C146 €91-1101-05 FILM 0.22UF 63WV
C147 CS1SE1VRATM TANTAL 0.47UF 35WV
C148 CK45B1H102K CHIP C 1000PF K
C149 CK73FF1E1042 CHIP C 0.10UF Z
C150 CEO4EW1C101M ELECTRO® 100UF 16WY
C151-153 CK73FB1H102K CHIP C 1000PF K
C154-156 CC73FCHIHXXXJ CHIP C
C157 CK73FB1H102K CHIP C 1000PF K
C158 CK73FF1E104Z CHIP C 0.10UF Z
C159 CEO4EW1C470M ELECTRO® 477UF 16WV
C160 CK73FF1E104Z CHIP C 0.10UF A
Cl161 CEO4EW1C470M ELECTRO® 47UF 16WV
Cl162 CK73FF1E1042 CHIP C 0.10UF Z
N o JC163 .. | __|CEOQAEW1C470M _ |ELECTRO 470F . . _16WV
Clé64 CC73FCH1H470J CHIP C 47PF J
C165,166 CK73FF1E4732 CHIP C 0.047UF 2Z
C167 CEQ4EW1C470M ELECTRO® 47UF 16WV
C168 CK73FB1H102K CHIP C 1000PF K
C169 CEO4EWIHR4IM ELECTR® 0.47UF SOWV
C170 CEO4EW1HO10M ELECTRO® 1.0UF S0WV
C171,172 CK73FF1E1042Z CHIP C 0.10UF Z
C173 CK73FB1E103K CHIP C 0.010UF K
C174 CK73FF1E473Z CHIP C 0.047UF 2
C175 CK73FB1E103K CHIP C 0.010UF K
C176 CK73FB1H102K CHIP C 1000PF K
Cc177 CK73FF1E104Z CHIP C 0.10UF Z
C178 CK73FB1H102K CHIP C 1000PF K
C179 CC73FSL1H331J CHIP C 330PF J
Cc180 CK73FB1H102K CHIP C 1000PF K
C181 CC73FSL1H331J CHIP C 330PF J
c182 ’ CK73FF1E104Z CHIP C 0.10UF Z
Ci83 CK73FB1H102K CHIP C 1000PF K
C184,185 CK73FF1E104Z CHIP C 0.10UF Z
C186,187 CK73FB1H102K CHIP C 1000PF K
c188 CC73FSL1H151J CHIP C 150PF J
C189 CEO4EW1E4R7M ELECTRO 4.77UF 25wV
CN1 E40-5038-05 FPC CONNECTOR(14P)
CN2 E40-3237-05 PIN CONNECT®R(2P)
CN3 E40-3241-05 PIN CONNECTOR(6P)
CN4 ,5 = E40-3239-05 PIN CONNECTOR(4P)
CNé E40-3237-05 PIN CONNECTOR(2P)
CN7 E40-3240-05 PIN CONNECTOR(SP)
CN8 E40-3243-05 PIN CONNECTOR(8P)
CN9 E40-3237-05 PIN CONNECTOR(2P)
CN10 E40-3239-05 PIN CONNECTOR(4P)
CN11 E40-3238-05 PIN CONNECTOR(3P)
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CN12 E40-3240-05 PIN CONNECTOR{5P)
CN13,14 E40-3239-05 PIN CONNECTOR(4P)
CN15 E40-3237-05 PIN CONNECTOR(2P)
CN16 E40-5038-05 [FPC CONNECTOR(14P)
CN17 E40-3240-05 PIN CONNECTOR(S5P)
CN18 E40-3237-05 PIN CONNECTOR(2P)
CN19,20 E04-0154-05 RF COAXIAL JACK
CN21 E23-0401-05 TERMINAL
TP1 ,2 E23-0464-05 TERMINAL
Lt ,2 L40-1011-14 SMALL FIXED INDUCTG®R(100UH)
L3 L40-3982-17 SMALL FIXED INDUCTOR(O.39UHD
L4 L40-1292-17 SMALL FIXED INDUCTOR(1.2UH)
JLS L40-3982-17 SMALL FIXED INDUCTG®R(O0.39UH)
L6 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L7 L40-1092-17 SMALL FIXED INDUCTOR(1UH)
L8 L40-1592-17 SMALL FIXED INDUCTOR(1.5UH)
L9 x L40-8282-17 ‘SMALL FIXED INDUCTOR(O0.82UH)>
L10 L40-3982-17 SMALL FIXED INDUCTOR(OQ.39UH)>
L1l L40-1011-14 SMALL FIXED INDUCTOR(10QUH)
L12 L34-1124-05 COIL (5D,7T)
L13 L34-0535-05 TUNING COIL
L14 L34-0536-05 TUNING COIL
R1 -207 RK73FB2AXXXJ CHIP R
VR1 R12-3126-05 TRIMMING POT. 10K
VR2 R12-3128-05 TRIMMING POT. 22K
VR3 -5 R12-3126-05% TRIMMING POT. 10K
VR6 R12-3128-05 TRIMMING POT. 22K
W3 ,4 R92-0150-05 JUMPER REST 0 OHM
D1 DAN202(K> CHIP DIGDE
D2 RLS73 CHIP DIGDE _
D3 DAP202(K) CHIP DIGDE
D4 RLS73 CHIP DIGDE
DS DAP202(K) CHIP DIODE
D6 DAN202(K) CHIP DIODE
D7 -9 RLS73 CHIP DIGODE
D10 DAP202(K) CHIP DISDE
D11 ,12 DAN202(K) CHIP DIG®DE
D13 RLS73 CHIP DIQGDE
D14 DAN202(K) CHIP DI®GDE
D15 -17 RLS73 CHIP DIODE
D19 DAP202(K) CHIP DIGDE
D21 RLS73 CHIP DIODE
D22 ,23 DAN202(K) CHIP DIGDE
D24 x |RLZJ12B CHIP ZENER DIGDE(12V)
D25 ,26 RLS73 CHIP DI®DE
D27 x [RLZJ9.1B CHIP ZENER DIGDE(9.1V)
D28 -30 HSM88AS CHIP DIQ®DE
D31 -33 RLS73 CHIP DIGDE
D34 155133 DIGDE
i1C1 x [SN74LS390NS IC(DIV 1/100)
IC2 x |MF10CCWM IC(SWITCHED CAPACITOR)
IC3 x |MFSCWM IC(SWITCHED CAPACITGR)
IC4 -6 TC4066BF IC(BILATERAL SWITCH X4)
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I¢7 ,8 NJM4558M IC(OP AMP X2)
1C9 * | TC4538BF IC(ONE SHOT MULTI)
1IC10 TC4066BF IC(BILATERAL SWITCH X4)
11C11 x [CXD1225M IC(PLL)
IC12 SN76514N IC(DIV 171000
lic13 | % Jexpi2zsm l1cepLL) o . B
IC14 x |AN78N10 ICC10V AVR)
1C15 AN78NOS5 IC(5V AVR)
Q1 25C2712(Y) CHIP TRANSISTOR
Q2 i DTC124EK DIGITAL TRANSISTOR
Q3 DTA124EK DIGITAL TRANSISTOR
Q4 DTC124EK DIGITAL TRANSISTOR
Q5 DTA124EK DIGITAL TRANSISTSR
Q6 28D1757(K) CHIP TRANSISTOR
Q7 25C2712(Y) CHIP TRANSISTOR
Q8 ,9 28D1757(K) CHIP TRANSIST®R
Q16 ,11 2S5C2712(Y) CHIP TRANSISTOR
Q12 28D1757(K)D CHIP TRANSISTSR
Q13 ,14 DTA124EK DIGITAL TRANSISTOR
Q15 25C2712C(Y) CHIP TRANSISTOR
Q16 DTC144WK DIGITAL TRANSISTGR
Q17 DTC124EK DIGITAL TRANSISTOR
Q18 ,19 DTA124EK DIGITAL TRANSISTOR
Q20 25C2712(Y) CHIP TRANSISTOR
Q21 -23 DTA124EK DIGITAL TRANSISTOR
Q24 -27 DTC114EK DIGITAL TRANSISTOR
Q28 DTC114TK DIGITAL TRANSISTOR
Q29 -31 25C3324(G) CHIP TRANSISTOR
Q32 -36 2SC2714(Y) CHIP TRANSISTOR
Q37 25C2996(Y) CHIP TRANSISTOR
Q38 25C2712CY) CHIP TRANSISTOR
Q39 2S5C2714CY) CHIP TRANSISTOR
Q40 2S5K210(GR) CHIP FET
Q41 -47 28C2712CY) CHIP TRANSISTOR
Q48 DTA124EK DIGITAL TRANSISTOR
Q49 25A1162(Y) CHIP TRANSISTOR
Qs0 DTC114EK DIGITAL TRANSISTOR
Q51 DTA124EK DIGITAL TRANSISTGR
Q52 DTC124EK DIGITAL TRANSISTOR
X 1X58-3390-03 SUB UNIT(VCO2)
x 1X58-3630-00 SUB UNIT(VC®)
x |X59-1080-01 MBDULE UNIT(VEX)
x |X59-3000-03 MODULE UNIT(FM MIC)
X59-3350-00 MODULE UNIT(NB2)
X59-3450-00 MODULE UNITC(LPF)
PLL UNIT (X50-3100-00)
C1 CEO4EW1E470M ELECTRO® 47UF 25WV
c2 CK73FF1E104Z CHIP C 0.10UF Z
C3 CEQ4EW1C470M ELECTR® 47UF 16WV
Ca CK73FF1E1042Z CHIP C 0.10UF Z
CS CEO4EW1A470M ELECTR® 47UF 10WV
Cé CK73FF1E104Z CHIP C 0.10UF Z
Cc7 CEQ4EW1CAT70M ELECTRO 47UF 16WV
C8 CK73FB1E103K CHIP C 0.010UF K
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Cc9 CEQ4EW1A470M ELECTR® 47UF 10WV
C1i0 CK73FB1H102K CHIP C 1000PF K
Cil CK73FB1E103K CHIP C 0.010UF K
Cc12 CK73FB1H102K CH1P C 1000PF K
C1i3 CEQ4EW1C470M ELECTRO® 47UF 16WV
Cia CQ92M1H472K MYLAR 4700PF K
C15 CQ92M1H223K MYLAR 0.022UF K
C1é6 C31-0105-05 CHIP C 0.0047UF K
Cci7 CK73FB1E103K CHIP C 0.010UF K
cig CEQO4EW1C470M 'ELECTR® 47UF 16WV
C19 CC73FRH1H270J CHIP C 27PF J
c20 ,21 CC73FCH1H330J CHIP C 33PF J
€22 -24 CK73FB1E103K CHIP C 0.010UF K
C25 CEO4EW1A470M ELECTR® 47UF 10wV
C26 CK73FB1E103K CHIP C 0.010UF K
Cc27 CK73FF1E4732 CHIP C 0.047UF 2
C28 ) CC73FCH1H680J CHIP C 68PF J
C29 CC73FSL1H151J CHIP C 150PF J
C30 CC73FCH1H680J CHIP C 68PF J
C31 -35 CK73FF1E4732 CHIP C 0.047UF Z
C36 -52 CK73FB1EXXXK CHIP C
C53 CEO4EW1A470M ELECTR® 47UF 10WV
C54 CK73FB1H102K CHIP C 1000PF K
C55 CK73FB1E103K CHIP C 0.010UF K
CS56 CK73FB1H102K CHIP C 1000PF K
cS7 CEO4EW1C470M ELECTR® 47UF 16WV
C58 CQ92M1H103K MYLAR 0.010UF K
CS9 CQ92M1H473K MYLAR 0.047UF K
C60 CK45B1H102K CERAMIC 1000PF K
Cé1l CK73FB1E103K CHIP C 0.010UF K
Cé62 CEO4EW1C470M ELECTR® 47UF 16WV
Cé3 CC73FRH1H470J CHIP C 47PF J
Cé4 ,65 CC73FCH1H330J CHIP C 33PF J
C66 -68 CK73FB1E103K CHIP C 0.010UF K
Cé69 CK73FF1E473Z CHIP C 0.047UF 2
C70 -72 CC73FCHIHXXXJ CHIP C
c73 -77 CK73FF1E473Z CHIP C 0.047UF. Z
Cc78 CC73FCH1H150J CHIP C 15PF J
c79 ,80 CK73FB1E103K CHIP C 0.010UF K
Cc81 CC73FCH1HO10C CHIP C 1.0PF C
C82 -86 CK73FB1E103K CHIP C 0.010UF K
Cc87 CC73FCH1H470J CHIP C 47PF J
c88 ,89 CK73FB1E103K CHIP C 0.010UF K
€90 : CC73FCH1H470J CHIP C 47PF J
Co1 CC73FSL1H101J CHIP C 100PF J
€92 CC73ECH1H4707J CHIP C 47PF J
C93 CK73FB1E103K CHIP C 0.010UF K
C94 -96 CC73FCHIHXXXJ CHIP C
C97 CK73FB1E103K CHIP C 0.010UF K
Cc98 CEC4EW1A470M ELECTR® 47UF 10WV
C99 . CK73FB1H102K CHIP C 1000PF K
C100 CK73FB1E103K CHIP C 0.010UF K
C101 CK73FB1H102K CHIP C 1000PF K
C102 CEO4EW1IC470M ELECTRO 47UF 16WV
C103 CQ92M1H472K MYLAR 4700PF K
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C104 CQ92M1H223K MYLAR 0.022UF K
C105 €C91-0105-05 CERAMIC 0.0047UF K
C106 CK73FB1H102K CHIP C 1000PF K
c107 CEO4EW1C470M ELECTRO 477UF 16WV
c108 CC73FRH1H150J CHIP C 15PF J
Cl110 CC73FCH1H220J CHIP C 22PF J
C111,112 CK73FB1H102K CHIP C 1000PF K
C113 CK73FB1E103K CHIP C 0.010UF K
Cl14 CEO4EW1A470M ELECTR® 47UF 10WV
C115 CK73FB1H102K CHIP C 1000PF K
Cl16 CK73FF1E473Z CHIP C 0.047UF 2
C117-119 CC73FCHIHXXXJ CHIP C
C120-124 CK73FF1E473Z CHIP C 0.047UF Z
C125-131 CK73FB1E103K CHIP C 0.010UF K
C132 CK73FF1E4732 CHIP C 0.047UF 2Z
C133 CC73FCH1H680J CHIP C 68PF J
C134 CC73FSL1H151J CHIP C 150PF J
C135 CC73FCH1H680J CHIP C 68PF J
C136-140 CK73FF1E4732Z CHIP C 0.047UF Z
C141-162 CK73FB1EXXXK CHIP C
C163 CEO4EW1C221M ELECTR® 220UF 16WV
Clé64 ) CEQ4EWIC331M ELECTRG® _330UF  16WV o L
C165 CK73FB1E103K CHIP C 0.010UF K
C166-172 CC73FCHIHXXXD CHIP C
C173 CK73FB1E103K CHIP C 0.010UF K
C174,175 CK73FF1E4732Z CHIP C 0.047UF Z
C176,177 CK73FB1E103K CHIP C 0.010UF K
C178 CEO4EW1A470M ELECTR® 477UF 10WV
C179 CK73FB1H102K CHIP C 1000PF K
C180 CK73FB1E103K CHIP C 0.010UF K
c181 CK73FB1H102K CHIP C 1000PF K
C182 CK73FB1E103K CHIP C 0.010UF K
c183 CEO4EW1C470M ELECTR® 47UF 16WV
C184 CEO4EW1HO10M ELECTRO® 1.0UF S50WV
C185 CK73FB1E103K CHIP C 0.010UF K
C186 CQ92M1H223K MYLAR 0.022UF K
c187 €91-1083-05 FILM 0.47UF 63WV
C1868 CQ92M1H223K MYLAR 0.022UF K
c189 C91-1083-05 FILM 0.47UF 63WV
C190-192 CK73FB1E103K CHIP C 0.010UF K
C193-195 CC73FCHIHXXXD CHIP C
C196-200 CK73FB1E103K CHIP C 0.010UF K
€201 CEC4EW1C470M ELECTRS® 477UF 16WV
€202 CK73FB1E103K CHIP C 0.010UF K
C203-204 CC73FCHIHXXXJ CHIP C
€205 CK73FB1H102K CHIP C 1000PF K
C206-207 CC73FCH1IHXXXJ CHIP C
€208, 209 CK73FB1E103K CHIP C 0.010UF K
€210-212 CC73FCHIHXXXJ CHIP C
C213-219 CK73FB1E103K CHIP C 0.010UF K
€220, 221 CK73FB1H102K CHIP C 1000PF K
€222-225 CK73FB1E103K . |CHIP C 0.010UF K
C226-239 CC73FSL1H101J CHIP C 100PF J
€240 CK73FF1E104Z CHIP C 0.10UF Z
C241 CC73FCH1H100D CHIP C 10PF D
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TC1 C05-0309-05 TRIMMING CAP 40PF
CN1 E40-5139-05 FPC CONNECTOR(24P)
CN2 E40-3240-05 PIN CONNECTOR(SP)
CN3 E40-3242-05 PIN CONNECTOR(7P)
CN4 E40-3240-05 PIN CONNECTOR(SP)
CNS E40-3238-05 PIN CONNECTOR(3P)
CNé E40-3239-05 PIN CONNECTOR(4P)
CN7 -9 EQ4-0157-05 RF COAXIAL JACK
TP1 E23-0512-05 TERMINAL
TP2 E23-0464-05 TERMINAL
TP3 ,4 E23-0512-05 TERMINAL
TPS E23-0464-05 TERMINAL
P6 ,7 E23-0512-05 TERMINAL
TF8 E23-0464-05 TERMINAL
TP9 -12 E23-0512-05 TERMINAL
TP13,14 E23-0464-05 TERMINAL
Al -3 F11-0817-04 SHIELDING CASE
A4 5 F11-0818-34 SHIELDING COVER
Lt ,2 L40-1011-14 SMALL FIXED INDUCTOR(100UHD
L3 L32-0649-05 OSCILLATING COIL (VCO)
L4 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
LS ,6 L40-4701-17 SMALL FIXED INDUCTOR(47UH)
L7 x [L34-4196-05 B.P.F 12.9-12.8MHZ
L8 x [L34-4197-05 B.P.F 12.9-12.8MHZ
L9 x [L34-4196-05 B.P.F 12.9-12.8MHZ
L10 x [L34-4198-05 B.P.F 9.285MHZ
L11 x 1L34-4199-05 B.P.F 9.285MHZ
L12 x (L34-4198-05 B.P.F 9.285MHZ
L13 ,14 L40-1011-14 SMALL FIXED INDUCTOR(100UH)D
L15 L32-0198-05 OSCILLATING COIL(VC®)
L16 L40-1011-14 SMALL FIXED INDUCTGR(100UH)
L17 ,18 L40-3301-17 SMALL FIXED INDUCTOR(33UH)
L19 ,20 L34-2063-15 TUNING COIL 40MHZ
L21 x |L34-4200-05 B.P.F 35.05-35.55MHZ
L22 x |L34-4201-05 B.P.F 35.05-35.55MHZ
L23 x |L34-4200-05 B.P.F 35.05-35.55MHZ
L24 L40-1011-14 SMALL FIXED INDUCT®ORC(100UH>
L25 ,26 L40-6891-17 SMALL FIXED INDUCTOR(6.8UH)>
L27 ,28 x {L40-1201-17 SMALL FIXED INDUCT®OR(12UH)
L29 ,30 L40-1011-14 SMALL FIXED INDUCT®R(100QUH)
L31 L32-0666-15 OSCILLATING COIL (VC®
L32 L40-1011-14 SMALL FIXED INDUCT®OR(100UH)
L33 ,34 x |L40-2701-17 SMALL FIXED INDUCTOR(27UH)
L35 x |L34-4202-05 B.P.F 25.45-25.35MHZ
L36 x |L34-4203-05 B.P.F 25.45-25,35MHZ
L37 x |L34-4202-05 B.P.F 25.45-25.35MHZ -
L38 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L39 ,40 x |L40-5601-17 SMALL FIXED INDUCT®R(S6UH)
L4l x |L34-4196-05 B.P.F 12.545-12.535MHZ
L42 * 10L34-4197-05 B.P.F 12.545-12.535MHZ
L43 x |L34-4196-05 B.P.F 12.545-12.535MHZ
L44 x |L34-4200-05 B.P.F 38.205-38.215MHZ
L45 x [L34-4201-05 B.P.F 38.205-38.215MHZ
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L46 * |L34-4200-05 B.P.F 38.205-38.215MHX
L47 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
L48 L40-8282-17 SMALL FIXED INDUCTOR(O.82UH)
L49 L40-15%92-17 SMALL FIXED INDUCTSR(1.5UH)
LS50 L40-1892-17 SMALL FIXED INDUCTGR(1.8UH)
L51 ,52 £40-1011-14 SMALL FIXED INDUCTOR(100UH)
LS3 L40-1092-17 SMALL FIXED INDUCTOR(1UH)
L54 L40-1592-17 SMALL FIXED INDUCTOR(1.S5UH)
LSS L40-1092-17 SMALL FIXED INDUCTOR(1UH)
L56 L33-0663-05 CHOKE COIL 1UH
LS57 x 1134-4195-05 TUNING COIL 50.75MHZ
L58 L34-1124-05 COIL
X1 ¥ [L77-1423-05 CRYSTAL RESONATOR(S50.75MHZ)
R1 RS14DB3A220J7 FL-PROGF RS 22 J 1W
R2 -148 RK73FB2AXXXJ CHIP R
1C1 AN78MOS8 IC(VOLTAGE REGULATOR/ +8V)
ICt x |UPC'78M08 IC(VBLTAGE REGULATBR/ +8V)
D1 RLS73 CHIP DI®GDE
D2 1SV166 CHIP DIODE
D3 ) RLS73 CHIP DIGDE
D4 __ _ 1SV166_ . CHIP _DISDE
DS RLS73 CHIP DIGDE
Dé 15V166 CHIP DI®DE
D7 x [RLZJ12B CHIP ZENER DIGDE(12V)
D8 RLS73 CHIP DI®DE
D9 x |RLZJ9.18B CHIP ZENER DIGDE(9.1V)
IC2 CX-79258 IC(DIGITAL SELECT PLL)
1C3 M54459L IC(PRE SCALER)
IC4 ,5 SN16913P IC(DUBLE BALANCED MIXERS)
1C6 CX-79258B ICC(DIGITAL SELECT PLL)>
IC7 x (MB467 IC(DIV 1/100)
1C8 SN16913P IC(DUBLE BALANCED MIXERS)
IC9 SN74LS73AN IC(J-K FLIP FL®P)
IC10 CX-79258B IC(DIGITAL SELECT PLL)
IC11 M54459L IC(PRE SCALER) .
1C12 SN16913P JC(DUBLE BALANCED MIXERS)
I1C13 x [MB467 IC(DIV 1/100>
IC14-16 SN16913P IC(DUBLE BALANCED MIXERS)
IC17 CX-79258B IC(DIGITAL SELECT PLL)
1C18 NJM4558SD IC(OP AMP X2)
Ql 25C2712(Y) CHIP TRANSISTGOR
Q2 -6 25C2714CY) |CHIP TRANSISTGR
Q7 ,8 25C2712(Y) CHIP TRANSISTOR
Q% ,10 25C2714CY) CHIP TRANSISTGR
JQ11 ,12 25C2712CY) CHIP TRANSISTGR
Q13 25C2714CY) CHIP TRANSISTGR
Ql4 ¥ 125€2996(Y) CHIP TRANSISTOR
Q15 -17 25C2714CY) CHIP TRANSISTOR
Q18 -21 DTC114EK DIGITAL TRANSISTOR
Q22 ,23 DTC114TK DIGITAL TRANSISTGR
x [X58-3630-01 SUB UNIT(VC®)
X59-3440-00 MEDULE UNIT(VCE1)
X59-3450-01 MODULE UNIT(LPF)
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» New Parts

Parts without Parts No. are'nct supplied.
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Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
tMES (@t B|F B 5% F 5 B 8 a/8 &8 i+t | &
CAR UNIT (X50-3110-XX) -00: TS-950S -01: TS-950SD
Cl CK73FB1E103K CHIP C 0.010UF K
C2 CEOAEW1A470M ELECTRO 47UF 10WV
C3 CK73FB1H102K CHIP C 1000PF K
C4 CK73FB1E103K CHIP C 0.010UF K
CS CK73FB1H102K CHIP C ~ 1000PF K
cé CEO4EW1C470M ELECTRO 47UF 16WV
Cc7 CQ92M1H472K MYLAR 4700PF K
Cc8 CQ92M1H223K MYLAR 0.022UF K
Cc9 C91-0105-05 CERAMIC 0.0047UF K
C10 CK73FB1E103K CHIP C 0.010UF K
Cl1 CEQ4EW1C470M ELECTRO® 47UF 16WV
C12 CC73FRH1H470J CHIP C A7PF J
‘ Cl3 -14 CC73FCH1HXXXJ CHIP C
Cis -17 CK73FB1E103K CHIP C 0.010UF K
Cl8 CEO4EW1A470M ELECTRO® 47UF 10WV
C19 CK73FB1E103K CHIP C 0.010UF K
Cc20 CK73FF1E104Z CHIP C 0.10UF Z
C21 -23 CK73FB1HXXXK CHIP C
c24 ,25 CK73FF1E104%Z CHIP C 0.10UF Z
C26 CEQ4EW1E470M ELECTRO 470UF 25WV
c27 CK73FF1E104Z CHIP C 0.10UF Z
Cc28 CK73FB1E103K CHIP C 0.010UF K
Cc29 CEC4EW1A470M ELECTR® 47UF 10WV
C30 CK73FB1H102K CHIP C 1000PF K
Cc31 CK73FB1E103K CHIP C 0.010UF K
C32 CK73FB1H102K CHIP C 1000PF K
C33 CEO4EW1C470M ELECTRO® 47UF 16WV
C34 CQ92M1H472K MYLAR 4700PF K
C35 CQ92M1H223K ‘MYLAR 0.022UF K
C36 C91-0105-05 CERAMIC 0.0047UF K
c37 CK73FB1H102K CHIP C 1000PF K
Cc38 CEQC4EW1C470M ELECTRO® 47UF 16WV
C39 CC73FRH1H220J CHIP C 22PF J
C40 -41 CC73FCH1HXXXJ CHIP C
C42 ,43 CK73FB1H102K CHIP C 1000PF K
Ca4 ' CK73FB1E103K CHIP C 0.010UF K
C45 CEO4EW1A470M ELECTR® 47UF 10WV
C46 CK73FB1H102K CHIP C 1000PF K
Ca7 CK73FF1E1042Z CHIP C 0.10UF Z
C48 -50 CK73FB1HXXXK CHIP C
C51 -55 CK73FF1E104Z CHIP C : 0.10UF Z
C56 -62 CK73FB1E103K CHIP C 0.010UF K
Cé3 CEO4EW1A470M ELECTRO® 47UF 10WV
Cé4 CK73FB1H102K CHIP C 1000PF K
C65 CK73FB1E103K CHIP C 0.010UF K
Céé CK73FB1H102K CHIP C 1000PF K
Cé67 CEQ4EW1C470M ELECTRO® 47UF 16WV
C68 CQ92M1H472K MYLAR 4700PF K
C69 CQ92M1H223K MYLAR 0.022UF K
C70 C91-0105-05 CERAMIC 0.0047UF K
C71 CK73FB1H102K CHIP C 1000PF K
C72 CEO4EW1C470M ELECTRO® 47UF 16WV
C73 CC73FRH1H220J CHIP C 22PF J
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Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
tRMES (@ H|§F 3 & B 5 B & 58/8 &% ®t ) EE
C74 -175 CC73FCHIHXXXJ CHIP C
c76 ,77 CK73FB1H102K CHIP C 1000PF K
Cc78 CK73FB1E103K CHIP C 0.010UF K
Cc19 CEC4EW1A470M ELECTR® 47UF 10WV
Cc8o CK73FB1H102K CHIP C 1000PF K
Cc81 CK73FF1E1042 CHIP C 0.10UF YA
C82 -84 CK73FB1HXXXK CHIP C
€85 -89 CK73FF1E1042Z CHIP C 0.10UF Z
€90 -96 CK73FB1E103K CHIP C 0.010UF K
€97 CEQ4EW1A470M ELECTRO® 47UF 10WV
Cc98 CK73FB1H102K CHIP C 1000PF K
CS9% CK73FB1E103K CHIP C 0.010UF K
€100 CK73FB1H102K CHIP C 1000PF K
C101 CEQO4EW1C470M ELECTR® 47UF 16WV
C102 CQ92M1H472K MYLAR 4°700PF K
C103 CQ92M1H223K MYLAR 0.022UF K
Cl04 CG1-0105-05 CERAMIC 0.0047UF K
C105 CK73FB1E103K CHIP C 0.010UF K
C106 CEO4EW1C470M ELECTR® 47UF 16WV
c107 CC73FRH1H270J CHIP C 277PF J
c108-109 CCT73FCHIHXXXJ CHIP C
C110 . CK73FB1E103K _ |CHIP C 0.010UF K
C111-112 : CC73FCHIHXXXJ CHIP C
C113-118 CK73FB1E103K CHIP C 0.010UF K
C119-120 CC73FCHIHXXXJ CHIP C
C121,122 CK73FB1H102K CHIP C 1000PF K
C123 CK73FB1E103K  |CHIP C 0.010UF K
C124-126 CC73FCHIRXXXJ CHIP C
C127-129 CK73FB1E103K CHIP C 0.010UF K
C130-133 CK73FF1E104Z CHIP C 0.10UF Z
C134-136 CK73FB1E103K CHIP C 0.010UF K
C137 CK73FF1E104Z CHIP C 0.10UF Z
C138-140 CK73FB1HXXXK CHIP C
C141,142 CK73FF1E104Z CHIP C 0.10UF Z
Cl143 CEC4EWLE470M ELECTRO 47UF 25WV
Cls4 CK73FF1E104Z CHIP C 0.10UF Z
C145,146 CK73FB1E103K CHIP C 0.010UF K
C147 CEO4EW1A470M ELECTR® 477UF 10WV
C148 CK73FB1E103K CHIP C - 0.010UF K
C149 CK73FF1E1042 CHIP C 0.10UF Z
C150-152 CK73FB1HXXXK CHIP C
C153,154 CK73FF1E104Z. CHIP C 0.10UF Z
C155 CEO4EW1EA70M ELECTR® 47UF 25WV
C156-161 CK73FF1E104Z CHIP C 0.10UF /
Cl62 CEQAEW1A470M ELECTR® 477UF 10WV
C163 CQ92M1H472K MYLAR 4700PF K
Cléd CS15E1VOR1M TANTAL 0.1UF 35WV
C165 C91-0117-05 CERAMIC 0.01UF K
Cl66 CK73FB1E103K CHIP C 0.010UF K
C167-170 CC73FCHIHXXXJ CHIP C
cim CK73FB1E103K CHIP C 0.010UF K
C172 CEO4EW1C470M ELECTR® 4°7UF 16WV
C173-175 CK73FB1E103K CHIP C 0.010UF K
C176 CEQ4EW1A470M ELECTRO® 47UF 10WV
C177 CC73FCH1HOS50C CHIP C 5.0PF C
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Ref. No. Address [New Parts No. Description Desti- [Re-
Parts nation |marks
sMES (& B |H B & F 5 B & &8/ 8 K# 1t | e
c178 CK73FB1E103K CHIP C 0.010UF K
C179,180 CC73FSL1H121J CHIP C 120PF J
c181 CK73FB1E103K CHIP C 0.010UF K
€182 CC73FCH1H470J CHIP C 477PF J
C183-186 CK73FB1E103K CHIP C 0.010UF K
c187 CEQ4EW1A470M ELECTR® 47UF 10WV
c188 CK73FB1E103K CHIP C 0.010UF K
C189-191 CC73FCH1IHXXXJ CHIP C
C192-194 CK73FB1E103K CHIP C 0.010UF K
C195,196 CC73FCH1HO050C CHIP C 5.0PF C
C197-199 CK73FB1E103K CHIP C 0.010UF K
€200-202 CC73FCHIHXXXJ CHIP C
C203 CK73FF1E1042 CHIP C 0.10UF Z
C204 CEO4EW1A470M ELECTRO® 47UF 10WV
C205-207 CK73FB1HXXXK CHIP C
€208-211 CK73FF1E1047Z CHIP C 0.10UF Z
C212 CK73FB1E103K CHIP C 0.010UF K
C213 CEQ4EW1A4A70M ELECTR® 47UF 10WV
C214 CK73FB1E103K CHIP C 0.010UF K
C215-221 CK73FB1HXXXK CHIP C
C222-226 CK?3EBlElO3K CHIP C 0.010UF K
TC1 C05-0044-05 TRIMMING CAP(30PF)
TC2 C05-0355-05 TRIMMING CAP(30PF)
CN1 E40-3239-05 PIN CONNECTGR(4P)
CN2 E40-3237-05 PIN CONNECTOR(2P)
CN3 E40-3239-05 PIN CONNECTOR(4P)
CN4 E40-3238-05 PIN CONNECTOR(3P)
CN5 E40-3237-05 PIN CONNECTOR(2P)
CNb6 E40-3239-05 PIN CGNNECTOR(4P)
CN7 E40-3238-05 PIN CONNECTOR(3P)
CN8 ,9 E40-3237-05 PIN CONNECTOR(2P)
CN10 E04-0154-05 RF COAXIAL JACK
CN11 E40-3237-05 - PIN CONNECTOR(2P)
CN12 E40-3241-05 PIN CONNECTOR(6P)
CN13 E40-3242-05 PIN CONNECTBOR(7P)
J1 ,2 E13-0166-05 PIN JACK(EXT.STD)
J3 E06-0859-05 |DIN SOCKET(SCOPE DIN 8P)
J4 E06-0658-05 DIN SO®CKET(ACC1 DIN 6P)
|TP1 -4 E23-0464-05 TERMINAL
TPS ,6 E23-0512-05 TERMINAL
Al -4 F11-0817-04 SHIELDING COVER
CF1 'L72-0350-05 CERAMIC FILTER(9.295MHZ)
CF2 L72-0369-05 CERAMIC FILTER(10.695MHZ)
L1 ,2 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L3 L32-0197-05 OSCILLATING COIL (VC®)
L4 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
LS x (L40-6801-17 SMALL FIXED INDUCTOR(68UH)
Lé L40-4711-14 SMALL FIXED INDUCTOR(470UH)
L7 x (L40-6801-17 SMALL FIXED INDUCTOR(68UH)
L8 ,9 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L10 L32-0639-05 BSCILLATING COIL (VC®
L11 L40-1011-14 SMALL FIXED INDUCTOR(100UH)>
L12 ,13 L40-2211-17 SMALL FIXED INDUCTOR(220UH)
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L14 x 1L34-4204-15 TUNING COIL
L15 ,16 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
L17 L32-0639-05 OSCILLATING COIL (VC®)
L18 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L19 ,20 L46-2211-17 SMALL FIXED INDUCT®R(220UH)
L21 X L34:4204-15 TUNING COIL
L22 ,23 L40-1011-14 SMALL FIXED INDUCTBR(100UH)
L24 L32-0649-05 OSCILLATING COIL (VC®)
L25 ,26 x |L40-1201-17 SMALL FIXED INDUCT®R(12UH)
L27 ,28 x |L40-6811-14 SMALL FIXED INDUCT®R(680UH)
L29 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L30 ,31 L40-1021-14 SMALL FIXED INDUCTOR(1MH)
L32 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
L33 L40-4701-17 SMALL FIXED INDUCTOR(47UH)
L35 L40-6882—17 SMALL FIXED INDUCT®R(O0.68UH) .
L36 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
L37 ,38 x |L40-1201-17 SMALL FIXED INDUCTOR(12UH)
L39 ,40 L40-6891-17 SMALL FIXED INDUCTGOR(6.8UH)
L4l ,42 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
X1 L77-0963-05 CRYSTAL RESONATOR(20MHZ)
X2 L77-1394-15 TCX® 20MHZ D
RI -144 " |RK73FB2AXXXJ CHIPR -
W3 R92-0670-05 CHIP REST 0 OHM
S1 S31-1411-05 SLIDE SWITCH
S2 X [S31-2420-05 SLIDE SWITCH
D1 RLS73 CHIP DISDE
D2 1sV166 CHIP DIGDE
D3 RLS73 CHIP DIG®DE
D4 1SV166 CHIP DI®DE
DS RLS73 CHIP DI®DE
D6 18V166 CHIP DI®DE
D7 RLS73 CHIP DIWGDE
D8 ,9 1SV166 CHIP DI®DE
D10 x |RLZJ12B CHIP ZENER DIG®DE(12V)
D11 -13 DAP202(K) CHIP DI®GDE
D14 RLS73 DIGDE
D15 RLZJ6.8B CHIF ZENER DIGDE(6.8V)
IC1 CX-7925B IC(DIGITAL SELECT PLL)
1C2 M54459L IC(DIV 1/100)
IC3 CX-79258 IC(DIGITAL SELECT PLL)
IC4 MS54459L IC(DIV 1/100)
1C5 SN16913pP IC(DUBLE BALANCED MIXERS)
ICé CX-7925B IC(DIGITAL SELECT PLL)
IC7 M54459L |ICCDIV 1/100)
IC8 SN16913P IC(DUBLE BALANCED MIXERS)
1C9 CX-7925B IC(DIGITAL SELECT PLL)
IC10,11 SN16913P IC(DUBLE BALANCED MIXERS)
1C12 M54459L IC(DIV 1/100)
I1C13 x [MC14568BCP IC(PLL)
IC14 x [M74LS90P IC(DIV)
IC14 SN74LS90N IC(DIV)
1C15 TC4013BP IC(D FLIP-FLOP X2)
IC16 MC14569BCP IC
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* New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
sHMES [ B | B & F 5 B & &£/ 8 B ® )| fhrE
I1C17 x |TC4556BP IC
Q1 ,2 25C2712C(Y)D CHIP TRANSISTOR
Q3 25C2714(Y)D CHIP TRANSISTOR
Q4 25C2712C(Y) CHIP TRANSISTOR
Q5 -7 25C2714CY) CHIP TRANSISTOR
Q8 -12 25C2712(Y) CHIP TRANSISTOR
Q13 -15 25C2714(CY) CHIP TRANSISTOR
Q16 2S5C2712(Y) CHIP TRANSISTOR
Q17 ,18 25C2712(Y) CHIP TRANSISTOR
Q19 2SA1162(Y) CHIP TRANSISTOR
X59-3440-00 MODULE UNIT(VCO1)>
X59-3450-01 MODULE UNIT(LPF)
x [X59-3640-00 MODULE UNIT(MKR)
* 1X59-3650-00 MODULE UNIT(SFT)
FILTER UNIT (X51-3060-XX) -01: TS-950S (K.M,W.X,P} -11: TS-950SD {K.M,W,X.P} -61: TS-950S (W2) -62 : TS-950SD (W2)
ci ~-13 CK45F1H103Z CERAMIC 0.010UF 2Z
C14 ,15 CEO4EW1E100M ELECTR® 10UF 25WV
Clé €CG1-0119-05 CERAMIC 0.047UF K
C17 CC45CH2H030C CERAMIC 3,0PF C
Cis CC45CH1HS60T CERAMIC 56PF J
C19 CC45CH1H101J CERAMIC 100PF J
c20 ,21 C91-0119-05 CERAMIC 0.047UF K
C22 CC45SL1H150J CERAMIC 15PF J
C23 CK45F1H103Z CERAMIC 0.010UF Z
CkOl CM93D2H102J MICA 1000PF J
C102 CC455L2H431J CERAMIC 430PF J
C103 CM93D2H222J MICA 2200PF J
ci04 CC45SL2H221J CERAMIC 220PF J
C105 CM93D2H122J MICA- 1200PF J
C106,107 CC4S5SL2H33J CERAMIC 330PF J
C108 CC45SL2H241J CERAMIC 240PF J
c109 CM93D2H122J MICA 1200PF J
Cl10 CC45SL2H470J CERAMIC 47PF J
Cill1 CC45S5SL2H560J CERAMIC 56PF J
C112 CC455L2H391J CERAMIC 390PF J
C113 CC45SL2H221J CERAMIC 220PF J
Cl14 CC45SL2H241J CERAMIC 240PF J
C11% CC45SL2H121J CERAMIC 120PF J
Cl16 CC45SL2H301J CERAMIC 300PF J
C117 CC45SL2H331J CERAMIC 330PF J
C118 CC45SL2H560J CERAMIC 56PF J
Cl19 CC45SL2H331J CERAMIC 330PF J
C120 CC45SL2H151J CERAMIC 150PF J
Ci21 CC45SL2H101J CERAMIC 100PF J
C122 . |CC45SL2H391] CERAMIC 390PF J
C123 x [CC45SL2H360J CERAMIC 36PF J
C124 CC45SL2H241J CERAMIC 240PF J
C125 x |CC45SL2H131J CERAMIC 130PF J
C126 CC45SL2H470J CERAMIC 47PF J
C127 CC45SL2H301J CERAMIC 300PF J
€128 x |CC45SL2H2407 CERAMIC 24PF J
C129 x |CC45SL2H201J CERAMIC 200PF J
C130 CC45SL2H1017 CERAMIC 100PF J
C131 CC45SL2H330J CERAMIC 33PF J
C132 CC45SL2H221J CERAMIC 220PF J
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C133 CC45SL2H100D CERAMIC 10PF D
C134 CC45SL.2H121J CERAMIC 120PF J
C135 ) CC45SL.2H820J CERAMIC 82PF J
C136 : x | CC45SL2H300J CERAMIC 30PF J
C137 CC45SL2H151J CERAMIC 150PF J
C138 CC45SL2H100D CERAMIC 10PF D
C139 CC455L2H820J CERAMIC 82PF J
C140 CC45SL2H151)J CERAMIC 150PF J
C141,142 CC45SL2H470J CERAMIC 47PF J
C143 CC45SL2H390J CERAMIC 39PF J
Cl4a4 CC45SL2H470J CERAMIC 47PF J
TC1 C05-0030-15 TRIMMING CAP(20PF)
CN1 ,2 E04-0157-05 RF COAXIAL JACK
CN3 E40-3237-05 PIN CONNECTOR(2P)
CN4 E04-0157-05 RF COAXIAL JACK
CNS E40-3238-05 PIN CONNECTOR(3P)
CNé6 E40-3240-~05 PIN CSNNECTOR(SP)
CN7 E40-5067-05 PIN CONNECTGR(10P)
CN8 E40-3240-05 PIN CONNECTOR(SP)
CN10, 11 E40-0517-05 PIN CONNECTGR S
CN12,13 E40-0517-05 PIN CGNNECTOR
. W23 * |E31-6080-05 WIRE WITH CONNECTOR.
CF1 L72-0333-05 CERAMIC FILTER(CFJ455K12) S
L1 L39-0406-05 TROIDAL COIL
L2 -8 L40-1011-14 SMALL FIXED INDUCTSR(100UH)
L9 ,10 L40-1021-14 SMALL FIXED INDUCT®RC1IMH)>
L11 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L12 ,13 L34-0941-05 TUNING COIL
L101 x |L39-0456-05 TROIDAL COIL (3.6UH)
L102 x [L39-0457-05 TROIDAL COIL (4.5UH)
L103 x (L39-0458-05 TROIDAL COIL (1.9UH>
L104 x 11L39-0459-05 TRGIDAL CO®IL (2.4UH)
{1L10S * |L39-0460-05 TROIDAL COIL (1.0UH)
L10é ¥ |L39-0461-05 TROIDAL COIL (1.2UH)
L107 ¥ 1L39-0462-05 TROIDAL COIL (0.7UH)
L108 x |L39-0463-05 TROIDAL COIL (0.9UH)
L109 x [L34-1278-05 COIL 9.7D 8.5T
L110 x |L34-1277-05 COIL 9.7D 9.5T
L111 x |L34-1280-05 COIL 9.7D 6.5T
L112 ¥ |L34-1279-05 CSIL 9.7D 7.5T
L113 *x [L34-1282-05 COIL 9.70 4.5T
L1114 ¥ |L34-1281-05 COIL 9.7D 5.5T
T1 L92-0102-05 TROIDAL CORE
T2 -6 L92-0104-05 TROIDAL T68-2
T7 -9 L92-0105-05 TRGIDAL T68-6
XF1 L71-0266-05 MCF(8.83MHZ)
CP1 R90-0286-05 MULTI-COMP 4.7KX4
CchP2 R90-0455-05 MULTI-COMP 4.,7KX8 J 1/4%
CP3 x |R90-0713-05 MULTI-COMP 0.1UFX9
R1 RD14CB2E270J RD 27 J 1/4W
R2 RD14CB2E330J RD 33 J 1/4W
R3 RD14BB2C100J RD 10 J 1/6W
R4 RD14BB2C103J RD 10K J 1/6W
RS RD14BB2C472J RD 4.7K J 1/6W
E: Scandinavia & Europe K:USA P: Canaca W:Europe

U: PX(Far East, Hawaii)
UE : AAFES(Europe)

T: England
X: Australia

M: Other Areas .
A\ indicates safety critical components.
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Ref. No. Address [New Parts No. Description Desti- [Re-
Parts nation |marks
sREBES 1 B|§g B & B S B & 8/ R B it @ 5%
VR1 R12-0104-05 TRIMMING POT. 220
Wi ,2 R92-0150-05 JUMPER REST 0 OHM
W22 R92-0150-05 JUMPER REST 0O SHM
W24 R92-0150-05 JUMPER REST 0 OHM
K1 -14 S551-1420-05 RELAY
K15 S51-1429-05 RELAY
D1 =7 151555 DIODE
pg ,9 15S101 DIODE
D10 151555 DIGDE
D11 ,12 MC921 DIODE
D13 ,14 151555 DIGDE
D1S DSP-301N DIGDE
IC1 x [M74LS145N IC(BCD-DECIMAL)
IC1 M74LS145P IC(BCD-DECIMAL)>
IC2 M54581P ICCINVERTER)
IC3 AN78NOS IC(SV AVR)
Ql 25A562CY) TRANSISTOR
CONTROL UNIT (X53-3230-00)
C1 CEO4EW1C100M ELECTR® 10UF 16WV
C2 CEO4EW1C220M ELECTRO® 22UF 16WV
C3 CEO4EW1C102M ELECTRO 1000UF 16WV
C4 CEO4EW1HO10M ELECTRO 1.0UF 50WV
C5 CEQO4EW1H100M ELECTR® 10UF S0WV
Cé C90-0866-05 ELECTRO 470UF 6.3WV
c7 CEQ4EW1A221M ELECTRO® 220UF 10WV
C8 CEO4EW1C101M ELECTRO® 100UF 16WV
(] CEQO4EW1HO10M ELECTRO® 1UF SOWV
C10 ,11 CEOC4EW1C100M ELECTRO® 10UF 16WV
C12 CK73EF1C1052 CHIP C 1.0UF YA
C13 ,14 CEO4AEW1C101M ELECTR® 100UF 16WV
C15 CEO4AEWI1H4RT7M ELECTRO 4.7UF 50WV
Cl6 CEO4EW1A470M ELECTRO® 47UF 10WV
C17 CEQ4EW1IC100M ELECTR® 10UF 16WV
Cl8 CEQ4EW1A470M ELECTR® 47UF 10WV
C19 CK73EF1C1052Z CHIP C 1.0UF Z
C20 -23 CK73FB1H103K CHIP C 0.010UF K
C24 CC73FCH1H101J CHIP C 100PF J
€25 -26 CK73FB1HXXXK CHIP C
c27 CK73FF1E104Z CHIP C 0.10UF Z
Cc28 CK73EF1E4742 CHIP C 0.47UF Z
€29 -33 CK73FB1HXXXK CHIP C
C34 CK73FF1E1042 CHIP C 0.10UF Z
C35 -39 CK73FB1HXXXK CHIP C
‘C40 -43 CK73FF1E1042Z CHIP C 0.10UF Z
C44 -49 CK73FB1HXXXK CHIP C
Cc50 ,51 CC73FCH1H101J CHIP C 100PF J
C52 CK73FB1H103K CHIP C 0.010UF K
C53 CQ92M1HS63K MYLAR 0.056UF K
C54 -58 CK73FB1HXXXK CHIP C
C59 CEO4EW1C470M ELECTRO 47UF 16WV
€60 CK73FF1E104Z CHIP C 0.1UF Z
Cé1 CK45B1H103K CERAMIC 0.010UF K
CN1 E40-3238-05 PIN CONNECTOR(3P)
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX{(Far East, Hawaii)  T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
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Ref. No. Address |New Parts No. Description Desti- |Re-
. Parts| nation [marks
ERES |t B|g§ B & & 5 T - it | EE
CN2 >3 E40-3237-05 PIN CONNECTOR(2P)
CN4 E40-3238-05 PIN CONNECTOR(3P)
CNS ,6 E40-3237-05 PIN CONNECTOR(2P)
CN7 E40-3240-05 PIN CONNECTOR(SP)
CN8 E40-3242-05 PIN CONNECTS®R(7P)
CNS E40-3238-05 PIN CONNECTOR(3P)
CN10 E40-3240-05 PIN CONNECTOR(SP)
CN11 E40-3238-05 PIN CONNECTOR(3P)
CN12 E40-3239-05 PIN CONNECTOR(4P)
CN13 E40-3238-05 PIN CONNECTOR(3P)
CN14 ,15 E40-3239-05 PIN CONNECTOR(4P)
CN16 E40-3240-05 PIN CONNECTOR(S5P)
CN17 E40-3237-05 PIN CONNECTOR(2P)
CN18 E40-3241-05 PIN CONNECTOR(6P)
CN19 E40-5131-05 FPC CONNECTOR(16P)
CN20 x [E40-5333-05 FPC CONNECTOR(14P)
CN21 E40-3239-0%5 PIN CONNECTOR(4P)
CN22 E40-3241-05 PIN CONNECTOR(6P)
CN23 E40-3237-05 PIN CONNECTOR(2P)
CN24 E40-3238-05 PIN CONNECTOR(3P)
CN25 E40-3240-05 PIN CONNECTOR(SP)
___._JCN26 E40-3238=-05—— - 1PIN CONNECTOR(3P) - -
CN27 x |EA0-0617-05 PIN CBNNECTOR(6P)
CN28 x [EA0-5336-05 PIN CONNECTOR(6P)
CN29 x |E40-5335-05 PIN CONNECT®R(3P)
CN30 E40-0317-05 PIN CONNECTOR(3P)
CN31 E40-3240-05 PIN CONNECTOR(S5P)
CN32,33 E23-0512-05 TERMINAL
x |F02-0438-04 HEAT SINK(CAP/ADDITION TYPE)
G02-0574-04 FLAT SPRING
L1 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L2 L40-3391-13 SMALL FIXED INDUCTOR(3.3UH)
L3 ,4 L40-1011-14 SMALL FIXED INDUCTSR(100UF)
X1 ¥ 1L78-0057-05 RESONATGR(700HZ)
R1 -14 RK73FB2AXXXJ CHIP R
R15 R92-0670-05 CHIP R 0 OHM
R16 -74 RK73FB2AXXXJ CHIP R
R75 R92-0670-05 CHIP R 0 OHM
R76 -103 RK73FB2AXXXJ CHIP R
R104 RD14BB2C222J RD 2.2K J 1/6W
R105S RK73FB2A562J CHIP R 5.6K J 1/10W
R106 RD14BB2C223J RD 22K J 1/6W
R107 RD14BB2C103J RD 10K J 1/6W
VR1 x |R12-3103-0% TRIMMING POT. 47K
VR2 x |R12-1070-0% TRIMMING POT. 1K
VR3 -S x |R12-3100-05 TRIMMING POT. 10K
VR6 ,7 x |R12-3103-05 TRIMMING -POT. 47K
VR8 ,9 * |R12-3100-05 TRIMMING POT. 10K
VR10 x |R12-1073-05 TRIMMING POT. 4.7K
VR11 x |R12-3100-05 TRIMMING POT. 10K
VR12 x |R12-3103-05 TRIMMING POT. 47K
VR13 ¥ |R12-3102-05 TRIMMING POT. 33K
W2 R92-0150-05 JUMPER REST 0 OHM
E: Scandinavia & Europe  K: USA P: Canada W:Europe

U: PX(Far East, Hawaii)
UE : AAFES(Europe)
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» New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis
Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
2RES [ B g B a8 F 5 B R BR R *t )| &%
Wo R92-1061-05 JUMPER REST 0 OHM
S1 S31-1411-05 SLIDE SWITCH
S2 ¥ |559-4402-05 DIP SWITCH
D1 LT8001P DISDE
D2 ¥ {RLZJ12B CHIP ZENER DIGDE(12V)
D3 RLS73 CHIP DISDE
DS x |RLZJ4.78B CHIP ZENER DIGDE(4.7V)
D6 RLS73 CHIP DI®DE
D7 HSM88AS CHIP DIODE
D8 *x |RLZ4.7B CHIP ZENER DIGDE(4.7V)
DS RLS73 CHIP DISDE
D10 ,11 DAN202(K) CHIP DI®DE
D12 x |RLZ1SB CHIP ZENER DIGDE(15V)
D13 -16 RLS73 CHIP DI®DE .
D17 DAN202(K) CHIP DI®DE .
D18 -28 RLS73 CHIP DIGDE
D29 : DAN202(K) CHIP DI®DE
D30 -33 RLS73 CHIP DI®DE
IC1 TC4069UBF ICCINVERTER Xé6)
1C2 TC4011BF IC(NAND X4)
I1C3 ,4 TC4066BF IC(BILATERAL SWITCH X4)
1C5 TC4069UBF ICCINVERTER X6)
ICé TC4011BF ICINAND X4)
1€7 UPC2002V IC(OP AMP X2)
IC8 NJM4558M IC(BP AMP X2)
1C9 TC4066BF IC(BILATERAL SWITCH X4)
IC10 x |TCAS38BF IC(ONE SHOT MULTID)
IC11 NJIM4558M IC(OP AMP X2)
IC12 AN78NO8 IC(VOLUTAGE REGULATOR/ +35V)
1C13 TC4069UBF ICCINVERTER X6)
IC14 x (UPD7564CS-114 IC(MICROPROCESSOR)
1C15 TC4011BF IC(NAND X4)
IC16 M51951BML IC(SYSTEM RESET)
Ql -3 25C2712(Y) CHIP TRANSISTOR
Q4 25K208(GR) CHIP FET
Qs 25C2712(Y) CHIP TRANSISTOR
Qb DTC144EK DIGITAL TRANSISTOR
Q7 DTC124EK DIGITAL TRANSISTGR
Q8 DTC144EK DIGITAL TRANSISTOR
Q9 DTA124EK DIGITAL TRANSISTGR
Ql0 ,11 25C2712(Y) CHIP TRANSISTOR
Q12 -17 DTC124EK DIGITAL TRANSISTOR
Qs DTC144WK DIGITAL TRANSISTOR
Q19 DTC114TK DIGITAL TRANSISTGR
x [X59-3660-00 MODULE UNIT(CWT)
*x |X59-3670-00 MODULE UNIT(MAP)
*x 1X59-3680-00 MODULE UNIT(TRX)
X |X59-3700-00 - {MGDULE UNIT(ALC)
AT UNIT (X53-3240-00)
Cl CC45SL2H330J CERAMIC 33PF J
c2 -8 CK73FB1E103K CHIP C 0.010UF K
cy -11 CK73FB1HXXXK CHIP C
Ci2 CEO4EW1C470M ELECTRO® 47UF 16WV
E: Scandinavia & Europe K:USA P:Canada  W:Europe
U: PX(Far East, Hawaii) T:England  M: Other Areas
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Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation |marks
ERES &8 B|F B & B 5 8 & /8 8 it | %
Ci3 -19 CK73FB1E103K CHIP C 0.010UF K
C20 CEQ4EW1C470M ELECTRO® 477UF 16WV
C21 -25 CK73FB1E103K CHIP C ‘0.010UF K
C26 CEOAEW1C470M ELECTR® 47UF 16WV
C27 CK73FB1E103K CHIP C. 30.010UF K
c28 ,29 ) CK73FB1H102K CHIP C 1000PF K
€31 -33 CK73FB1EXXXK CHIP C
C35 CEO4EW1C470M ELECTR® 47UF 16WV
C36 -39 CK73FB1EXXXK CHIP C
C40 CK73FB1H472K CHIP C 4700PF K
Cal ,42 CK73FB1E103K CHIP C 0.010UF K
C43 CK73FB1H103K CHIP C 0.010UF K
C44 -46 CK73FB1E103K CHIP C 0.010UF K
Cl101-108 CK73FB1H103K CHIP C 0.010UF K
TC1 C05-0031-15 TRIMMING CAP(10PF)
V€l ,2 . C02-0023-05 VARIABLE CAPACITOR
AS x [DA0-0633-15 GEAR ASSY
CN1 ,2 E04-0157-05 RF COAXIAL JACK
CN3 E40-3239-05 PIN CGNNECTOR(4P)
CN4 E40-3240-0S PIN CONNECTOR(SP)
CNS_ E40-3238-05 PIN_CONNECTOR(3P) .
CN101 E40-5066-05 PIN CONNECTOR(SP)
A2 1M x [F10-1401-13 SHIELDING PLATE
Al 1IN ¥ [F11-1142-12 SHIELDING CG®VER
A3 1M ¥ |F11-1143-14 SHIELDING COVER A
A4 2N ¥ [F11-1144-04 SHIELDING COVER B
L1 L39-0416-05 TROIDAL COIL
L2 L39-0415-15 TROIDAL COIL
L3 -6 L40-1011-13 SMALL FIXED INDUCT®R(100UH)
L7 -13 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
Li4 -17 L40-1011-13 SMALL FIXED INDUCTSR(100UH)
L101-108 L40-1011-14 SMALL FIXED INDUCT®R(100UH)
L109 x |L34-1276-05 COIL(20MM)
L110 x 1L39-0479-05 TROIDAL COIL TMHZ
L111 L34-2251-05 TROIDAL COIL 3.5MHZ
L112 x 1L39-0478-05 TROIDAL COIL 1.9MHZ
T1 ,2 L92-0103-05 TROIDAL CORE
T110-112 L92-0117-05 TROIDAL CORE
K 1M, IN N87-3006-46 BRAZIER HEAD TAPTITE SCREW
0 1M, 2N N88-3006-46 FLAT HEAD TAPTITE SCREW
R12-3447-05 TRIMMING POT.
R1 ,2 RD14BB2E101J RD 100 J 1/4W
R3 RK73FB2A102J CHIP R 1.0K J 1/10W
R4 RD14BB2E470J] RD 47 J 1/4W
RS -23 RK73FB2AXXXJ CHIP R
R24 ,25 RD14BB2E100J RD 10 J 1/4W
R26 -28 RK73FB2AXXXJ CHIP R
R29 RD14BB2C471J RD 470 J 1/6W
R30 -37 RK73FB2AXXXJ CHIP R
R38 RD14BB2C472J RD 4.7K J 1/6M
R39 -50 RK73FB2AXXXJ CHIP R
VR1 R12-3126-05 TRIMMING POT.10K
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia /\ indicates safety critical components.
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Ref. No. |Address|New Parts No. Description Desti- |Re-
Parts nation |marks
2RES &4 B | g 8 & F 5 B 85 /8 8B it )| fE
VR2 R12-3128-05 TRIMMING POT.22K
VR101,102 x |R0O1-3435-05 POTENTIOMETER 10K
W23 -28 R92-0679-05 CHIP R 0 OHM
W29 -47 R92-0670-05 CHIP R 0 OHM
W48 R92-0150-05 JUMPER REST 0 ®HM
K1 $51-2407-0S RELAY
K101-108 x 1551-1442-05 RELAY
M1 ,2 2L T42-0453-05 DC MOTOR ASSY
p1 ,2 1N60 DIGDE
D3 -8 185226 CHIP DIODE
D9 -12 151555 CHIP DI®DE
D13 DAN202(K) DIGDE
D101-108 151555 DIODE
1C1 SN74S74N 1C
1¢2 ,3 TC4066BP IC(ANALOG/ DIGITAL SW)
1c4 ,5 BA6109U2 IC(MOTBR DRIVER)
IC6 NJM2903S IC(DUAL COMPALATOR)
I1C7 NJIM29045S IC(OP AMP X2)
I1C8 NE555P IC
1C9 ,10 NJM2903S IC(DUAL COMPALATGOR)
Q1 ,2 25C2714CY) CHIP TRANSISTOR
Q3 DTC114EK DIGITAL TRANSISTOR
Q4 2SA1204CY) CHIP TRANSISTOR
as .6 DTC114EK DIGITAL TRANSISTOR
Q7 2S5A1204(Y) CHIP TRANSISTOR
Q8 -10 DTC114EK DIGITAL TRANSISTOR
DISPLAY UNIT (X54-3080-00)
C1 CEO4EW1E4A70M ELECTR® 47UF 25WV
c2 - ,3 CEO4EW1H470M ELECTR® 47UF SOWV
c4 ,5 CEO4EW1A471IM ELECTRO® 470UF 10WV
Ccé CK73FB1E103K CHIP C 0.010UF K
c7 .8 CK73FB1H103K CHIP C 0.010UF K
Cc9 CK73F81E103K CHIP C 0.010UF K
ci0 ,11 CK73FB1H471K CHIP C 4770PF K
Cc12 CK73FB1E103K CHIP C 0.01Q0UF K
c13 -17 CK73FB1H471K CHIP C 4770PF K
c18 -33 CK73FB1E103K CHIP C 0.010UF K
C34 -37 CK73FB1H102K CHIP C 1000PF K
C38 - |CK73FF1E104Z CHIP C 0.10UF Z
C39 ,40 CC73FCH1H100D CHIP C 10PF D
C42 ,43 CK73FB1E103K CHIP C 0.010UF K
C44 CK73FB1H102K CHIP C 1000PF K
C45 -47 CK73FB1E103K CHIP C 0.010UF K
Cca8 CK73FF1E1042 CHIP C 0.10UF Z
C49 CK73FB1E103K CHIP C 0.010UF K
C50 CK73FF1E104Z CHIP C 0.10UF Z
C51 CK73FB1E103K CHIP C 0.010UF K
C52 CK73FF1E104Z CHIP C 0.10UF Z
C53 CK73FB1E103K CHIP C 0.010UF K
C54 CK73FF1E104Z CHIP C 0.10UF Z
€55 ,56 CK73FB1E103K CHIP C 0.010UF K
C57 CK73FF1E1042 CHIP C 0.10UF Z
C58 CK73FB1E103K CHIP C 0.010UF K -
E: Scandinavia & Europe K: USA P: Canada W:Europe
U: PX(Far East, Hawaii) T:England ~ M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components. 137
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Parts| nation |marks
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€59 -60 CK'73FB1HXXXK CHIP C
Cé61 €C91-0433-05 MYLAR 3900PF J
C62 ,63 CK73FB1H472K CHIP C 4700PF K
Cé4 ,65 CK73FB1E103K CHIP C 0.010UF K
Cé6 CECAEW1A471M ELECTR® 4770UF 10WV
7CN1 7 E40-5133-05> FPC CBNNECTOR(18P)
CN2 -4 E40-3237-05 PIN CONNECTOR(2P)
CNS £E40-5034-05 PIN CONNECTOR(10P)
CNé E40-3243-05 PIN CONNECTOR(8P)
CN7 E40-3241-05 PIN CONNECTOR(6P)
x 1J19-1435-03 HOLDER
L1 L40-1011-13 SMALL FIXED INDUCTOR(100UH)
L2 L40-1011-14 SMALL FIXED INDUCTOR(100UH)
L3 L40-1011-13 SMALL FIXED INDUCTORC(10QUH)
X1 L77-1380-05 CRYSTAL RESGNATOR(11.0592MHZ)
CP1 R90-0598-05 MULTI-COMP
R1 ,2 RD14BB2C2R2J RD 2.2 J 1/6W
R3 -460 RK73FB2AXXXJ CHIP R
VR1 R12-3128-05 TRIMMING POT.22K
Wi -3 R92-0150-05 JUMPER REST 0 OHM
Wa .5 R92-0679-05_  |CHIP R 0 @HM—. .. N
W6 -9 R92-0670-05 CHIP R 0 OHM
W10 R92-1061-05 JUMPER REST 0 OHM
D1 RLZJ118B CHIP ZENER DIGDE(11V)
IC1 X |647180X0FS6JBE1 |IC(SUB CPU)
1C2 ,3 x [MB622180PF IC(GATE ARRAY)
IC4 x | TC74HC138AF IC(CHIP SELECT)
ICS ,6 ¥ | TC74HCS74AF IC(LATCH)
IC7 ¥ |TC74HCO4AF ICCINVERTER)
1C8 ¥ | TC74HCOCAF IC(NAND)
IC9 ¥ |TC74HC175AF ICCLATCH)
I1C10 TC4011BF ICCNAND X4)
Q1 -20 x [2SA1163(GR) CHIP TRANSISTGOR
Q21 X [25A1201(®) CHIP TRANSISTOR
Q22 -25 x |2SA1163(GR) CHIP TRANSISTOR
Q26 x [2S5A1201(®,Y)> CHIP TRANSISTOR
Q27 -42 X [2SA1163(GR) CHIP TRANSISTOR
Q43 -62 x [2SA1163(GR) CHIP TRANSISTOR
Q63 -76 x |25A1163(GR) CHIP TRANSISTOR
Q77 -84 FMG1 DIGITAL TRANSISTOR
Q85 -90 ¥ 12SA1163(GR) CHIP TRANSISTOR
Q%1 -93 x |25A1163(GR) CHIP TRANSISTOR
Qg4 FMG1 DIGITAL TRANSISTOR
Q95 -103 x [2SA1163(GR) CHIP TRANSISTOR
Q104 FMG1 DIGITAL TRANSISTOR
Q105-112 x |2SA1163(GR) CHIP TRANSISTOR
Q113-116 x |2SA1163(GR) CHIP TRANSISTGR
Q117 X 12SA1201(®) CHIP TRANSISTOR
Q118-133 x |2SA1163(GR) CHIP TRANSISTGR
Q134-137 x [2SA1163(GR) CHIP TRANSISTOR
V1 x |FIP25AMW20 VACUUM TUBE
SIGNAL UNIT (X57-3380-00)
ct -4 ' CK73FF1E1042 CHIP C 0.10UF Z
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
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x New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
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Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
tHRES & B |§ B & F S B & 5/8 8B 1t @ | f%E
C5 CK'73FB1E223K CHIP C 0.022UF K
cé6 -29 CK73FF1EXXXZ CHIP C
€30 CK73EF1E474Z CHIP C 0.47UF Z
c31 ,32 CK73FF1E104Z CHIP C 0.:00F Z
C33 ,324 . C91-1078-05 MYLAR 1800PF J
C35 CX73FB1E103K CHIP C 0.010UF K
C36 CK73FF1E1042 CHIP C 0. 10UF Z
C37 CC73FSL1H151J CHIP C 150PF J
C38 CK73EF1E2242Z CHIP € 0.22UF Z
C39 CK73FF1E1042 CHIP C 0.10UF Z
C40 CK73EF1E4742 CHIP C 0.47UF Z
C41 ,42 CK73FF1E1042Z CHIP C 0.10UF Z
C43 ,44 CC73FSL1H221J CHIP C 220PF J
C45 -46 CK73FB1EXXXK CHIP C
Cc47 CK73EF1E4742 CHIP C 0.47UF Z
C48 CEC4EWIC101M ELECTR® 100UF 16WV
C49 CK73EF1C1052 CHIP C 1.0UF 2
C50 -52 CK73FBIH102K CHIP C 1000PF K
€83 ,54 CK73FF1E1042 CHIP C 0.10UF Z
C55 ,56 CK73FB1E103K CHIP C 0.010UF K
€57 -59 CK73FF1E104Z CHIP C 0.10UF Z
Cé60 CK73EF1E4742 CHIP C 0.47UF Z
Cé1 CK73FB1E103K CHIP C 0.010UF K
C62 -64 CC73FSL1HXXXJ CHIP C
Cé5 CK73FB1E103K CHIP C 0.010UF K
Cé66 CEO4EW1H3R3M ELECTRO® 3.3UF 50wV
Cé67 CK73FB1E223K CHIP C 0.022UF K
Cé68 CEO4EW1HO10M ELECTRO 1.0UF ~ 5S0WV
C69 CEO4EW1C100M ELECTRO 10UF 16WV
C71 CEO4EW1H2R2M ELECTRO® 2.2UF 50WV
c72 ,73 CK73FB1E103K CHIP C 0.010UF K
C74 CEC4EW1C100M ELECTRO® 10UF 16WV
C75 CK73FF1E1042Z CHIP C 0.10UF Z
C76 CEC4EW1C100M ELECTRO 10UF 16WV
C77 CC73FSL1H101J CHIP C 100PF J
C78 CK73FB1E223K CHIP C 0.022UF K
C79 CEO4EW1HR47M ELECTR® 0.47UF 50WV
Cc80 ,81 CK73FB1E223K CHIP C 0.022UF K
c82 -87 CK73FF1E1042Z CHIP C 0.10UF Z
c88 -89 CCT73FSL1HXXXJ CHIP C
C90 -96 CK73FF1EXXXZ CHIP C
C98 CK73FB1E153K CHIP C 0.015UF K
C99 CK'73FB1H182K CHIP C 1800PF K
C100 CC73FCH1H330J CHIP C 33PF J
Cc101 CK73FB1H222K - |[CHIP C 2200PF K
C102 CC73FSL1H470J CHIP C 47PF J
C103 CK73FB1HS61K CHIP C 560PF K
C104,105 CEO4EW1C100M ELECTR® 10UF 16WV
C106 CK73FF1E1042 CHIP C 0.10UF Z
c107 CK73FB1H102K CHIP C 1000PF K
Cc108 CEQ4EW1C330M ELECTR® 33UF 16WV
C109 CEO4EW1H2R2M ELECTRO® 2.2UF SOWV
C110-111 CC73FSL1HXXXJ CHIP C
C112 CEO4EW1C330M ELECTRO 33UF 16WV
C113 CEO4EW1HO10M ELECTRO® 1.0UF 50WV
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Ref. No. Address |[New Parts No. . Description Desti- |Re-
Parts nation |marks
tRES (&t EB|§ ® & & 5 B & BB KB *t )| %
Ci14 CK73FF1E1047Z CHIP C 0.10UF z
C115-116 CC73FSL1HXXXJ CHIP C
Ci117-120 CK73FF1E104Z CHIP C 0.10UF Z
€121 CK73FB1E103K |CHIP C 0.010UF " K
C122-124 CK73FF1E104Z CHIP C 0.10UF Z
C125 CEO4EW1C100M ELECTR® 10UF 16WV
C126 CEOAEW1E4R7M ELECTRO 4.7UF 25WV
C127 CK73FB1H102K CHIP C 1000PF K
C128 CEO4EW1H2R2M ELECTR® 2.2UF 50wV
C129 CC73FSL1H101J CHIP C 100PF J
C130-137 CK73FF1E104Z CHIP C 0.10UF Z
C138 CC73FCH1H330J CHIP C 33PF J
C139-140 CK73FB1HXXXK CHIP C
C141 CEO4EW1C100M ELECTRO 10UF 16WV
C142,143 CK73FF1E1042 CHIP C 0.10UF Z
Cl44 CC73FSL1H101J CHIP C 100PF J
C145 CEOQO4EW1C100M ELECTR® 10UF 16WV
C146 CEQ4EW1HO10M ELECTR® 1.0UF 50WV
C147 CEC4EW1EAR7M ELECTR® 4.7UF 25WV
C148 CEO4EW1C100M ELECTRG® 10UF 16WV
C149 CC73FSL1H101J CHIP C 100PF J
1C150 CK73FB1E223K CHIP C 0.022UF K .
T jC151 CEOZEW1C220M ELECTR® 22UF 16WV
C152,1583 . CEO4EW1HO10M ELECTR® 1.0UF SOWV
C154-155 CK73FBTHXXXK CHIP C
C156 CEO4EW1C470M ELECTR® 47UF 16WV
C157 CEQOAEW1E4R7M ELECTR® 4.7UF 25WV
C158 CK73FB1E103K CHIP C 0.010UF K
C15% CEC4EW1C100M ELECTR® 10UF 16WV
C160 CK73FB1H102K CHIP C 1000PF K
Clé1 CK73FF1E104Z CHIP C 0.10UF YA
C162 CC73FSL1H151J CHIP C 150PF J
C163 CK73FB1E103K CHIP C 0.010UF K
C164 CC73FSL1H151J CHIP C 150PF J
C165 CK73FF1E104Z CHIP C 0.10UF Z
C166 CK73FB1E103K CHIP C 0.010UF K
Cl67-174 CK73FF1EXXXZ CHIP C
C175 CK73FB2E103K CHIP C 0.010UF K
C176-177 CK73FB1HXXXK CHIP C
C178-181 CK73FF1E104Z CHIP C 0.10UF Z
€182 CC73FSL1H331J CHIP C 330PF J
C183 CK73FF1E104%Z CHIP C 0.10UF Z
C184 CK73FB1E103K CHIP C 0.010UF K
C185 CC73FSL1H151J CHIP C 150PF J
C186-191 CK73FF1E104Z CHIP C 0.10UF Z
C192 CC73FCH1H150J CHIP C 15PF J
C193 CC73FSL1HS561J CHIP C S60PF J
C194-198 CK73FF1E104Z CHIP C 0.10UF Z
C199-201 CK73FB1HXXXK CHIP C
C202-204 CK73FF1E104Z CHIP C 0.10UF Z
C205 CEC4EW1HO10M ELECTR® 1.0UF SOWV
C206 CK73FB1H102K CHIP C 1000PF K
€207 CK73FF1E104Z CHIP C 0.10UF Z
€208 . CK73FB1H392K CHIP C 3900PF K
€209 CC73FSL1H121J CHIP C 120PF J
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Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation |marks
tHREBES & B|§ B & F S B & 2/8 B it )|
C210 CK73FF1E1042Z CHIP C . 10UF Z
C211 CEO4EW1H2R2M ELECTRO 2.2UF 50WV
C212 CEG4EW1C330M ELECTRO 33UF 16WY
C213 CEO4EW1HR22M ELECTRO 0.22UF 50WV
C214 CEO4EW1HO10M ELECTRO 1.0UF 50WV
C215-216 CK73FF1EXXXZ CHIP C
C217 CK45B2H102K CERAMIC 1000PF K
C218 CEO4NW1C100M ELECTRO® 10UF 16WV
C219 CK45B1H472K CERAMIC 4700PF K
TC1 C05-0315-05 TRIMMING CAP 60PF
CN1 ,2 E40-5038-05 FPC CONNECTOR(14P)
CN3 E40-3239-05 PIN CONNECTOR(4P)
CN4 ,5 E40-3237-05 PIN CONNECTOR(2P)
CNé6 E40-3239-05 PIN CONNECTOR(4P)
CN7 E40-3240-05 PIN CSNNECTBR(5P)
CN8 E40-3238-05 PIN CONNECTOR(3P)
CN9 E40-5038-05 FPC CONNECTOR(14P)
CN10 E40-5067-05 PIN CONNECTOR(10P)
CN11 E40-3237-C5 PIN CONNECTOR(2P)
CN12 E40-3242-05 PIN CONNECTOR(7P)
CN13 E40-3243-05 ‘PIN CONNECTOR(8P)
CN14 E40-5066-05 PIN CONNECTOR(9P)
CN15 E40-3237-05 PIN CONNECTOR(2P)
CN16 E40-3239-05 PIN CONNECTOR(4P)
CN17 E40-3237-05 PIN CGNNECTOR(2P)
CN18 E40-3238-05 PIN CSGNNECTOR(3P)
CN19-24 E40-5059-05 PIN CONNECTOR(S5P)
TP1 E23-0464-05 TERMINAL
W1 x [E31-6079-05 CONNECTING WIRE
J32-0761-04 STUD
CF1 L72-0319-05 CERAMIC FILTERCAM)
CF2 L72-0315-05 CERAMIC FILTER(12K)
CF3 L72-0319-05 CERAMIC FILTERCAM)
CF4 L79-0446-05 CERAMIC DISCRI
CFS L72-0319-05 CERAMIC FILTER(AM)
L1 L40-1021-14 SMALL FIXED INDUCTOR(1IMH)
L2 L34-2121-0S5 TUNING COIL
L3 L40-1021-14 SMALL FIXED INDUCTOR(1MH>
L4 L34-2124-05 TUNING COIL
LS L32-0650-15 OSCILLATING COIL
L6 L34-2127-15 TUNING COIL
L7 L34-2128-15 TUNING COIL
L8 L40-2211-14 SMALL FIXED INDUCTOR(220UH)>
L9 L40-1021-14 SMALL FIXED INDUCTOR(1MH)
L10 -12 L34-2124-05 TUNING COIL
L13 -15 L40-1021-14 SMALL FIXED INDUCTORCIMH)
L16 L34-2124-05 TUNING COIL
L17 L40-1021-14 SMALL FIXED INDUCTOR(1IMH)
L18 L34-2124-05 TUNING COIL
L19 L40-1021-14 SMALL FIXED INDUCTOR(1MH)
L20 L40-3325-04 SMALL FIXED INDUCTOR(3.3MH)
L21 L40~-1021-14 SMALL FIXED INDUCTOR(1MH)
L22 L34-2124-05 TUNING COIL
L23 L40-1021-14 SMALL FIXED INDUCTOR(1MH)>
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PARTS LIST

Parts without Parts No. are not supplied.
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Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation [marks

sRES (&2 B g ¥ & & 5 B & ®8/8 B it | g%

L24 ,25 L34-2124-05 TUNING COIL

L26 L30-0199-05 1IFT

L27 L40-2215-25 SMALL FIXED INDUCTOR(220UH)

£28 L30-0503-05 IFT

Rl -282 RK73FB2AXXXJ  |chIP R |

R283 T T RK73EB2B682J CHIP R 6.8K J 1/8W

VR1 R12-3126-05 TRIMMING PGOT.10K

VR2 R12-3132-05 TRIMMING POT.47K

VR3 R12-3128-0%5 TRIMMING POT.22K

VR4 R12-3126-05 TRIMMING POT.10K

VRS x |R12-6018-05 TRIMMING POT.470K

VRé6 -8 R12~3132-05 TRIMMING POT.47K

VR9 R12-0104-05 TRIMMING POT.220

VR10 R12-3130-05 TRIMMING POT.33K

VR11 R12-3128-05 TRIMMING POT.22K

W2 R92-0670-05 CHIP R 0 OHM

W3 R92-0679-05 CHIP R 0 OHM

W4 R92-1061-05 JUMPER REST 0 OHM

WS R92-0679-05 CHIP R 0 OHM

D1 -14 RLS135 CHIP DIGDE

D15 1SV149A DIGDE

D16 -19 1N60 DIODE

D20 x |RLZS5.1A TCHIP ZENER DIODE(STTVY ™ "~~~ |

D21 ,22 RLS73 CHIP DIGDE

D23 HSM88AS CHIP DI®DE

D24 DAN202(K) CHIP DIGDE

D25 RLZJ3.6B CHIP ZENER DIODE(3.6V)

D26 -30 RLS73 CHIP DIGDE

D31 HSM88AS CHIP DIODE

D32 -35 RLS73 CHIP DIG®DE

D36 ,37 DAN202 (KD CHIP DI®DE

D38 , 39 RLS73 CHIP DIGDE

D40 DAN202(K) CHIP DIGDE

D41 ND487R1-3R DIGDE

D42 HSM88AS CHIP DIGDE

D43 ,44 RLS73 CHIP DIQDE

D4S -48 RLS135 CHIP DIODE

D49 -51 1N60 CHIP DIGDE

D52 RLS73 CHIP DIODE

D53 DAN202(K) CHIP DIGDE

D54 ,55 RLS73 CHIP DIGDE

D56 DAN202(K) CHIP DIGDE

DS7 RLZJ12B ZENER DI®DE(12V)

D5¢ DAN202(K) CHIP DIODE

D60 -64 RLS135 CHIP DIGDE

D65 RLS73 CHIP DIOGDE

D66 ,67 HSMB88AS CHIP DIODE

D68 -70 x {RLS73 CHIP DIOGDE

D71 RLZJ9.1C CHIP ZENER DIGDE(9.1V)

D72 ,73 RLS73 CHIP DIGDE

D74 155133 DIGDE

1C1 TC4066BF IC(BILATERAL SWITCH X4)

IC2 NIM2903M IC(COMPARATOR X2)

1C3 UPC1158H2 ICCALC AMP)

E: Scandinavia & Europe  K:USA
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TS-950S/SD

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts| nation |marks
¢BEBES (& B g ® &5 B 5 B & 578 8 1t &) &
I1C4 TC4066BF IC(BILATERAL SWITCH X4)
1C5 TA7302P IC(FM IF)
IC6 ,7 UPCS77H IC(FM IF AMP)
1C8 TC9174F IC(CMOS 1/0)
I1C9 TA7140P IC(RP AMP)
1C10 TC4066BF IC(BILATERAL SWITCH X4)
Ql -4 38K131(M) CHIP FET
Q5 -10 25C2712CY) CHIP TRANSISTOR
Q11 x | 25K210(Y) CHIP FET
Q12 : 25C2712CY) CHIP TRANSISTOR
Q13 25A1162(Y) CHIP TRANSISTOR
Ql4 38K131(M) CHIP FET
Q15 ,16 28C2712C(Y) CHIP TRANSISTOR
Q17 25K210(GR) CHIP FET
Q18 25A1162(Y) CHIP TRANSISTOR
Q19 ,20 25C2712C(Y) CHIP TRANSISTOR
Q21 35K131(MD CHIP FET
Q22 25C2712CY) CHIP TRANSISTOR
Q25 ,26 25C2712(Y) CHIP TRANSISTG®R
Q27 35K131(M) CHIP FET
Q28 ,29 28C2712(Y) CHIP TRANSISTOR
Q30 3SK131(M) CHIP FET
Q33 ,34 25C2712(Y) CHIP TRANSISTOR
Q35 , 36 DTC124EK DIGITAL TRANSISTGR
Q37 DTA124EK DIGITAL TRANSISTGR
Q38 DTA114EK DIGITAL TRANSISTOR
Q39 ,40 DTC124EK DIGITAL TRANSISTOR
Q41 ,42 DTA124EK DIGITAL TRANSISTOR
Q43 -45 DTC124EK DIGITAL TRANSISTOR
Q46 -49 DTA124EK DIGITAL TRANSISTOR
Q50 ,51 DTC124EK DIGITAL TRANSISTOR
Q52 DTA124EK DIGITAL TRANSISTOR
Q53 ,54 DTC124EK DIGITAL TRANSISTOR
Q55 ,56 DTA124EK DIGITAL TRANSISTOR
Q57 DTC124EK DIGITAL TRANSISTOR
Q58 DTA124EK DIGITAL TRANSISTGR
Q59 DTC124EK DIGITAL TRANSISTOR
Q60 -63 DTA124EK DIGITAL TRANSISTOR
Q64 DTC124EK DIGITAL TRANSISTSR
Q65 DTA124EK DIGITAL TRANSISTOR
Q66 ,67 DTC124EK DIGITAL TRANSISTOR
TH1 ,2 112-502-2 THERMISTOR 5K
TH3 112-503-2 THERMISTOR 50K
TH4 112-101-2 THERMISTOR 100
THS 112-103-2 THERMISTOR = 10K
THé6 112-302-2 THERMISTOR 3K
VCO2 (X58-3390-03)
C1 CK73FB1H102K CHIP C 1000PF K
Cc2 CC73FSL1H101J CHIP C 100PF J
c3 -7 CC73FCHIHXXXD CHIP C
cg ,9 CK73FB1H102K CHIP C 1000PF K
Cio CC73FCH1HO10C CHIP C 1PF C
Cl1 CK73FB1H102K CHIP C 1000PF K
TC1 C05-0349-05 TRIMMING CAP 10PF
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Parts without Parts No. are not supplied.
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Ref. No. Address [New Parts No. Description Desti- |[Re-
Parts nation |marks
SHMES | B | g 3B R B S 8 & /8 %8 it [ EE
B42-2437-04 LABEL
Ql 2SKS08NV(K52) CHIP FET
Q2 25C2714(Y) CHIP TRANSISTOR
L1 L34-0690-05 CHOKE COIL(3.3UH)
L2 L34-2353-05 CoIL
D1 1SV164 VARI-CAP DISDE
VCO (X58-3630-XX)
Cc1 CK73FB1H102K CHIP C i000PF K AF
C1 CK73FB1E103K CHIP C 0.010UF K PLL
c2 -6 CC73FCHIHXXXJ CHIP C
c7 .8 CK73FB1H102K CHIP C 1000PF K AF
c7 ,8 CK73FB1E103K CHIP C 0.010UF K PLL
c9 -13 CC73FCH1IHXXXJ CHIP C
Cl4 ,15 CK73FB1H102K CHIP C 1000PF K AF
Cl4 ,15 CK73FB1E103K CHIP C 0.010UF K PLL
C16 -20 CC73FCHIHXXXJ CHIP C
c21 ,22 CK73FB1H102K CHIP C 1000PF K AF
C21 ,22 CK73FB1E103K CHIP C 0.010UF K PLL
€23 -27 CC73FCHIHXXXJ CHIP C
C28 CK73FB1H102K CHIP C ~_1000PF K AF | I
T “T1c28 CK73FB1E103K - |CHIP C 0.010UF K PLL
€29 ,30 €C91-0119-05 CERAMIC 0.047UF K
TC1 ,2 C05-0349-05 TRIMMING CAP 10PF
TC3 .4 C05-0348-05 TRIMMING CAP 6PF AF
TC3 ,4 x |C05-0439-05 TRIMMING CAP 10PF PLL
W1 E40-5158-05 PIN CONNECT®OR 4P
W2 E40-5159-05 PIN CONNECTOR 7P
Al x [F11-1140-04 SHIELDING COVER
A2 x |F11-1141-04 SHIELDING CGOVER
L1 L33-0664-05 CHOKE COIL 2.7UH
L2 x |L34-2354-05 COIL (VC® AF
L2 x |L34-2355-05 COIL (VC®» PLL
L3 L40-4791-19 SMALL FIXED INDUCTOR 4.7UH
L4 L33-0664-05 CHOKE COIL 2.7UH
LS x [L34-2354-05 COIL (VC®) AF
LS x |L34-2355-05 COIL (VC®) PLL
Lé L40-4791-19 SMALL FIXED INDUCTOR 4.7UH
L7 L33-0664-05 CHOKE COIL 2.7UH
L8 x |L34-2354-05 COIL (VC® AF
L8 x |L34-2356-05 CQIL (VC®) PLL
LS L40-4791-19 SMALL FIXED INDUCT®R 4.7UH
L10 L33-0664-05 CHOKE COIL 2.7UH
L11 x |L34-2354-05 COIL (VC®) AF
L1l x |(L34-2357-05 COIL (VC®) PLL
L12 L40-4791-19 SMALL FIXED INDUCTOR 4.7UH
IN30-2604-41 PAN HEAD MACHINE SCREW
R1 -20 RK73FB2AXXXJ CHIP R
W3 ,4 R§2-0670-05 CHIP R 0 OHM
D1 1SV166 CHIP DIGDE
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East, Hawaii)  T:England  M: Other Areas
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Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation jmarks
sRMES @ B|g B &H" B S B & &/8 8 it 1A %
D2 RLS135 CHIP DIMSDE
D3 1SV166 CHIP DIGDE
D4 RLS135 CHIP DI®DE
DS 1SV166 CHI1P DI®DE
Dé6 RLS135 CHIP DIGDE
D7 1SV166 CHIP DI®DE
D8 RLS135 CHIP DIGDE
1 -4 2SK210(GR) CHIP FET
VOX (X59-1080-01)
C2 CK73FB1E223K CHIP C 0.022UF K
C1 CK73FB1H102K CHIP C 1000PF K
E23-0471-05 TERMINAL
R2 -3 RK73FB2AXXXJ CHIP R
W1l -3 R92-0670-05 CHIP R 0 OHM
D1 ,2 DAP202(K)> . |CHIP DIGDE
IC1 NJM2904M IC(OP AMP X2)
IC2 TC4001BF IC(NOR X6)
Q1 25C2712CY) CHIP TRANSISTOR
FM MIC AMP (X59-3000-03)
ct -3 CC73FCHIHXXXJ CHIP C
C4 CK73FB1H102K CHIP C 1000PF K
CS CK73FB1E223K CHIP C 0.022UF K
Cc2 CK73FB1HS61K CHIP C S60PF K
E23-0471-05 TERMINAL
R1 -2 RK73FB2AXXXJ CHIP R
J1 R$2-0670-05 CHIP R 0 OHM
IC1 NJIM4558M IC(OP AMP X2)
Q1 25C2712(Y) CHIP TRANSISTOR
NB2 (X59-3350-00)
C3 CK73EF1E474Z . CHIP C 0.47UF Z
c2 -1 CK73FB1HXXXK CHIP C
E23-0471-05 TERMINAL
1 -3 : RK73FB2AXXXJ CHIP R
Wl -3 R92-0670-05 CHIP R 0 OHM
Q1 DTC114EK DIGITAL TRANSISTGR
IC1 TC4011BF IC(NAND X4)
VCO1 (X59-3440-00)
C1 CC73FCH1HO80D CHIP C 8.0PF D
C2 CK73FB1H102K CHIP C 1000PF K
C3 i CC73FCH1HO030C CHIP C 3.0PF C
C4 CK73FB1H103K CHIP C 0.010UF K
E23-0471-05 TERMINAL
L1 ) 1L40-1011-48 SMALL FIXED INDUCTOR
R1 -7 RK73FB2AXXXJ CHIP R
Q1 2SK210(GR)> CHIP FET
Q2 25C2714(Y) CHIP TRANSISTOR
E: Scandinavia & Europe K: USA P: Canada W:Europe
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Parts| nation [marks
SHRES @ B|§ B & & 5 B8 & 8/ 8 8B it )| wE
LPF (X59-3450-XX)
C1 CK73FB1H103K CHIP C 0.010UF K
E23-0471-05 TERMINAL
R1 -4 - RK73FB2AXXXJ CHIP R
Q1 -3 X 125C3324(G) CHIP TRANSISTOR
MKR (X59-3640-00)
C2 CC73FCH1H100D CHIP C 10PF D
C3 .4 CK73FF1E1042 CHIP C 0.10UF Z
E23-0471-05 TERMINAL
R1 -3 RK73FB2AXXXJ CHIP R
Wi ,2 R92-0670-05 CHIP R 0 OHM
D1 DA204K CHIP DIGDE
D2 RLS73 CHIP DIOGDE
I1C1 x [TC4013BF IC(D FLIP-FLOP X2)
SFT (X59-3650-00)
E23-0471-05 TERMINAL
- W1 -3 B R92-0670-05 ~ ~ |CHIP R 0 OHM
D1 -5 DAN202(KD CHIP DIQDE
D7 DAP202(K) CHIP DIQDE
D6 RLS73 CHIP DI®DE
D8 ,9 RLS73 CHIP DI®DE -
CWT (X59-3660-00)
€201 CK73FB1E473M CHIP C 0.047UF M
C202 CK73FF1E1042Z CHIP C 0.10UF Z
E23-0471-05% TERMINAL
R201-206 RK73FB2AXXXJ CHIP R
w201, 202 R92-0670-05 CHIP R 0 OHM
D201, 202 RLS73 CHIP DIGDE
D203 x |RLZJ3.6B CHIP ZENER DIODE(3.6V)
D204 x |RLZJ4A.TB CHIP ZENER DIODE(4.7V)
Q201 25A1162(Y) CHIP TRANSISTOR
Q202 : DTA144EK DIGITAL TRANSIST®R
Q203,204 DTC144EK DIGITAL TRANSISTOR
Q205 DTA144EK DIGITAL TRANSISTGR
Q206 DTC144EK DIGITAL TRANSISTGOR
Q207 DTA144EK DIGITAL TRANSISTOR
Q208 DTC114TK DIGITAL TRANSISTGR
MAP (X59-3670-00)
C301 CK73FB1E473M CHIP C 0.047UF M
E23-0471-05 TERMINAL
R301-310 RK73FB2AXXXJ CHIP R
11C301 NIM4558M 1C(OP AMP X2)
TRX (X59-3680-00)
E23-0471-05 TERMINAL
E: Scandinavia & Europe K:USA P: Canada W:Europe
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* New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

Ref. No.  |Address|New Parts No. Description Desti- |Re-
Parts| nation |marks
SBES |2 B g B a B8 5 82 & &8/ 8 8 i* &)
R151-15¢6 RK73FEB2AXXXJ CHI? R
Q151,152 25A1204CYD CHIP TRANSISTOR
Q153-155 DTC114TK DIGITAL TRANSISTOR
ALC (X59-3700-00)
€251 CK73FB1E473M CHIP C 0.047UF M
€252-253 CK73FB1HXXXK CHIP C
E23-0471-05 TERMINAL
R251-257 RK73FB2AXXXJ CHIP R
W251 R92-0670-05 CHIP R 0 OHM
D251 RLS73 CHIP DIGDE
D252 x |RLZJ12B CHIP ZENER DI®DE(12V)
Q251 25C2712CY) CHIP TRANSISTGR
Q252 DTC144EK DIGITAL TRANSISTOR
Q253 DTA144EK DIGITAL TRANSISTOR
Q254,255 DTC144EK DIGITAL TRANSISTOR
MIC AMP (X59-3710-00)
C251 CK73FF1H103Z CHIP C 0.010UF Z
€252 CC73FCH1H101J CHIP C 100PF J
€253 CK73EF1C105Z CHIP C 1.0UF Z
C254 CC73FCH1H101J CHIP C 100PF J
C255 CK73FB1H1C2K CHIP C 1000PF K
E23-0471-05 TERMINAL
R251-259 RK73FB2AXXXJ CHIP R
R260,261 R92-0670-05 CHIP R 0 OHM
D251 DAN202(K) CHIP DIODE
Q251 25C3324(G6) CHIP TRANSISTOR
Q252,253 DTA114EK DIGITAL TRANSIST®OR
Q2514 DTC114TK DIGITAL TRANSISTGR
Q255 DTC114EK DIGITAL TRANSISTOR
FILTER UNIT (X51-3070-00) : SD
c1 ,2 CK45F1H1032 CERAMIC 0.010UF Z
CN1 ,2 E40-0517-05 PIN CONNECTOR
XF1 L71-0292-05 CRYSTAL FILTER(YG-4555-1)
FILTER UNIT (X51-3080-00) : SD
ct ,2 CK45F1H103Z CERAMIC 0.010UF Z
CN1 ,2 E40-0517-05 PIN CONNECTOR
XF1 L71-0239-25 CRYSTAL FILTER(YG-455-CN1)
DSP UNIT (X53-3260-00) : SD
x |(B42-3377-04 LABEL
c1 ,2 CEO4EWIE331M ERECTRG® 330UF 25WV
c3 ,4 CK73FB1E223K CHIP C 0.022UF K
cs ,6 CK73FB1H102K CHIP C 1000PF K
c7 ,8 CK73EF1E474Z CHIP C 0.47UF Z
C9 -16 CEO4EW1E220M ERECTRO® 22UF 25WV
C17 C90-2045-05 ERECTR® 2.2UF 25WV
c18 ,19 CEQ4EWIE220M ERECTR® 22UF 25WV
E: Scandinavia & Europe K: USA P:Canada  W:Europe
U: PX(Far East, Hawaii)  T:England  M: Other Areas
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» New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis
Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation fmarks
EMES & B|§F ¥ & B 5 B & &8/ 8 B it & &%
C20 -22 CK73FB1E223K CHIP C 0.022UF K
C23 CEO4EWIE220M ERECTRO 22UF 25WV
C24 C90-2045-05 ERECTR® 2.2UF 25WV
C25 CEO4EW1E220M ERECTR® 22UF 25WV
C26 C90-2045-05 ERECTR® 2.2UF 25WV
€27 ,28 CEO4EWIE101M ERECTR® 100UF 25WV
€29 -30 CK73FB1HXXXK CHIP C
€31 ,32 C90-2045-05 ERECTR® 2.2UF 25WV
C33 -36 CK73FB1E223K CHIP C 0.022UF K
C40 ,41 CC73FSL1H101J CHIP C 100PF J
C42 -45 CK73EB1E683K CHIP C 0.068UF K
C4é6 -50 CC73ECH1H202J CHIP C 2000PF J
€51 ,52 CC73FSL1H221J CHIP C 220PF J
CS3 CC73FCH1H102J CH1P C "1000PF J
C54 €92-0004-05 CHIP-TAN 1UF 16WV
CS5 CEO4EW1IH3R3M ERECTR® 3.3UF 50WV
C56 €90-2040-05 ERECTRO® 2.2UF 25WV
C57 CEO4EW1H3R3M ERECTRO® 3.3UF 50WV
C58 €92-0004-05 CHIP-TAN 1UF 16WV
C59 -63 CC73FSL1HXXXJ CHIP C
Cé4 CK73FB1H153K CHIP C 0.015UF KX
o Cé65 ,66 CK73FB1E223K . [CHIP C_ = 0.022UF__K __ N I
C67 CC73FSL1H101J CHIP C 100PF J
Cé68 -73 CK73FB1E223K CHIP C 0.022UF KX
C74 -75 CC73FSL1HXXXJ CHIP C
C76 CC73FCH1H102J CHIP C 1000PF J
c?7 CK73FB1E223K CHIP C 0.022UF K
c78 €92-0004-05 CHIP-TAN 1UF 16WV
C%0 ,91 CK73FB1H102K CHIP C 1000PF K
€92 CK73FB1E223K CHIP C 0.022UF K
€93 -96 CC73FSL1H101J CHIP C 100PF J
€200 CEQO4EW1A221M ELECTRO® 220UF 10WV
€201 CK73FB1E223K CHIP C 0.022UF KX
C202-208 CC73FSL1H101J CHIP C 100PF J
€209 CK73FF1E1042 CHIP C 0.1UF Z
€210 CK73EB1ES63K CHIP C 0.056UF K
Cc211 CK73FB1H102K CHIP C 1000PF K
€212,213 CC73FCH1H100D CHIP C 10PF D
C214-222 CK73FB1H221K CHIP C 220PF K
C224 CK73FF1E1042 CHIP C 0.10UF Z
€225-228 CK73FB1E223K - CHIP C 0.022UF KX
C229 . CEQO4EW1C470M ELECTR® 47UF 16WV
€230,231 CK73FB1E223K CHIP C 0.022UF KX
C232-234 CC73FSL1H101J CHIP C 100PF J
€235,236 CK73FB1H102K CHIP C 1000PF K
C237 CK73FB1E223K CHIP C 0.022UF K
C238 CK73FF1E1042 CHIP C 0.10UF Z
C239 CEO4EWIE101M ELECTR® 100UF M
C240 CK73EB1E683K CHIP C .0.068 M
C241 CK73FB1H153K CHIP C 0.015UF M
€242 CEQ4EW1C470M CHIP C 477UF 16WV
C243 CK73EB1ES63K CHIP C 0.056UF K
C244 CK73FB1HS62K CHIP C 5600PF K
C245 CEO4EW1C470M ELECTR® 47UF 16WV
C246 CK73FB1H102K CHIP C 1000PF K
E: Scandinavia & Europe K:USA P: Canada W:Europe
U: PX(Far East. Hawaii) T:England  M: Other Areas
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x New Parts

Parts without Part's No. are not supplied.

Les articles non mentionnes dans e Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
2WMES (@ H|§ B & F 5 8 & &8/8 B it m| &
C247-249 CC73FCHIHXXXJ CHIP C
€250 CC73FSL1H470J CHIP C 47PF J
€251 CC73FCH1HO30C CHIP C 3.0PF C
C252-254 CK73FB1HXXXK CHIP C
€255 CEO4EWIELI01M ELECTR® 100UF 25WV
€256 CK73FB1H153K CHIP C 0.015UF K
€257 CEO4EW1C470M ELECTRO® 47UF 16WV
C258-263 CK73FB1HXXXK CHIP C
C264,265 CC73FSL1H101J CHIP C 100PF J
C266 CK73FB1H221K CHIP C 220PF K
C267-271 CC73FSL1H101J CHIP C 100PF J
x [E31-6066-05 CONNECTING WIRE
E31-6078-05 CONNECTING WIRE
CN1 E40-3243-05 PIN CONNECTOR(8P)
CN2 E40-3239-05 PIN CONNECTOR(4P)
CN3 E40-3237-05 PIN CONNECTOR(2P)
CN4 ,5 540-5135-05 PIN CONNECTOR(20P)
CN6 E40-5066-05 PIN CONNECTOR(9P)
CN7? E40-3243-05 PIN CONNECTOR(EP)
CN8 E02-2018-05 IC S®CKET(40P)
TP1 -3 E23-0464-05 TERMINAL
TPS E40-0211-05 PIN CONNECTOR
TP6 E23-0464-05 TERMINAL
301 3B F01-0972-02 HEAT SINK
302 3B x |F10-1405-03 SHIELDING PLATE
303 3B G02-0574-04 FLAT SPRING
304 3B J21-4280-04 MOUNTING HARDWARE
CF1 x |L72-0375-05 CERAMIC FILTER
L1 ,2 x |L40-1035-29 SMALL FIXED INDUCTOR(10MH)
L3 x 1L40-1225-29 SMALL FIXED INDUCTSR(1200UH)
L10 L40-1001-48 SMALL FIXED INDUCTOR(10UH)
L1t L40-1011-48 SMALL FIXED INDUCT®R(100UH)
L12 L32-0198-05 OSCILLATING COIL(VC®)
L13 L40-1011-48 SMALL FIXED INDUCTSR(100UH)
X1 x [L77-1408-05 CRYSTAL RESSNATOR(25MHZ)
Y 3B N30-2606-46 PAN HEAD MACHINE SCREW
J 3B N87-2606-46 BRAZIER HEAD TAPTITE SCREW
R1 -236 RK73FB2AXXXJ CHIP R 1
VR1 R12-3126-05 TRIMMING POT.10K
st ,2 ¥ |559-0439-05 DIP SWITCH
S3 x |S559-4401-05 DIP SWITCH
IC15 UPC78MOSHF IC
1C16 UPC79MOSHF 1C
IC32 UPD65012GF-350 IC
D1 RD3.9M-B2 CHIP ZENER DIGDE(3.9V)
D2 155226 CHIP DI®DE
E: Scandinavia & Europe K:USA P: Canada W:Europe
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x New Parts
Parts without Parts No. are not supplied.

PARTS LIST

Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- Re-
Parts| ’ nation |marks

ERES |t B|gH 3B s B S B & &a/8 & i+ &) &

D3 155272 DIGDE

3 15Viéé DIO®DE

Ict ,2 x |MC74HC4052F IC

1C3 x [MC74HC4053F 1C

Ics4 ,5 NJIM45SS8M IC(OP AMP X2)

1C6 NIM4560M IC(OP AMP X2)

Ic7 -9 NJIM4558M IC(OP AMP X2)

IC10 ,11 x INJMO72BM 1C

IC12 x |PCM78AP IC

IC13 x |MM74HCTOOM IC

ICl14 TC74HCT74AF IC

1C17 * |PCM56P IC(DA CONVERTER)

IC18 x |MC74HC4053F IC

iC19 x |LM6361M IC .

IC20 NJM4ASS8M IC(OP AMP X2)

1C21 x [MC74HC4053F iC

IC31 ¥ [TMS320E15JJBC1 IC

1C33 S~8054ALR-LN 1C(VOLTAGE DETECTGR)

IC34 CX-79258B IC(DIGITAL SELECT PLL)

1C3% NJM78LO8BUA IC(VOLTAGE REGULATOR/+8V)

IC36 ¥ MM74HCTOOM IC

Q1. . I J-25K508(K53) -CHIR EET -

Q2 -6 2SC2412K(R) CHIP TRANSISTOR

Q11 DTC144WK DIGITAL TRANSISTGR

Q12 25C2714CY) CHIP TRANSISTGR

Q13 2SK210(GR) CHIP FET

Q14 -16 25C2714 CHIP TRANSISTOR

Q17 -19 25C3324(G) CHIP TRANSISTOR

150
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DISASSEMBLY

151

: N33-4008-41
J M2.6 x 6 (Br-Tap) : N87-2606-46

N M4 x 10 (Br-Tap)

D M4 x8(0C)
Y M26x6

: N87-4010-46
: N30-2606-46

TS-950S(1/6)
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DISASSEMBLY

{9/2) S0S6-S1

96

G6

b6

ell

ell

¢6

26

16

el

gl

e

68

88

el

gli

91-800€-06N -
9v-v09¢-GEN -
9%-900€-ZEN :
9v-909¢-CEN -

oxzg. 2X2

EXZN D @

(dL) 8 X EN
(1) v x9TN
(A9 xen
(d9x9TN

2xes

E€HA

(OLA) LSL :
(oL/ry LSL :
(OL/H) LGL *
(0L/9) L6L :
(OL/4) LSL :
{oL/3) LSL :
(oL/Q) LSt :
(0L/2) LSL :
(oL/d) L6L :
(OLV) LSL
(0L 0§L :
(OL/H) 0SL

(0L/9) 0L :
~ {0L/4) 081
(0L/3) 081
(oL/Q) oGt :
(0L/2) 0§t :
(oL/a) oSl :
(0L/v) 0§ :

(s)
()
(0)
(d)
(o)
(N)
(W)
M
)
r
(1
(H)
(9)
{d)
(3
(@
()
{8)
v)

52|
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DISASSEMBLY

F
B M2.6x6 (F) : N32-2606-46
J M2.6x6(Br-Tap) : N87-2606-46
K M3 x 6 (Br-Tap) : N87-3006-46
O M3x6 (F-Tap) : N88-3006-46
Q M3 x 8 (Bi-Tap) BLK : N89-3008-45
U M3x10 : N30:3010-46

TS-950S(3/6)

153
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DISASSEMBLY

H
C M3x6(F) : N32-3006-46
F  M2.6 x 8 (Bi) : N35-2608-46
G M3x6(Bi) : N35-3006-46
H M3 x 10 (Bi) : N35-3010-46
I M4 x18 (Bi) : N35-4018-46
K M3 x6 (Br-Tap) :NB87-3006-46
1 M M3 x 14 (Br-Tap) : N87-3014-46
R M4 x4(TP) : N90-4004-46

152 (pss)

154 | TS-9505(4/6)
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DISASSEMBLY

J
M4 x 16 : N0S-0682-04
M3 x 6 {Br-Tap) : N87-3006-46

M3 x 10 (Br-Tap) : N87-3010-46
M3 x 6 (Bi-Tap) BLK : N89-3006-45

gc—d'or7<>

M3 x8 : N30-3008-46
M3 x 10 . N30-3010-46
M3 x 8 (Br-Tap) : N87-3008-46

TS-9505(5/6
ts/6) 155
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DISASSEMBLY

TS5-950S (6/6)

0 W0
I 3
0 W
[= 2=
[= 3=
% o
~ 0
0
Z 2

K M3 x 6 (Br-Tap) :
O M3 x6 (F-Tap)
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PACKING

Protection bag (H25-0117-04)

Label (B42-3371-04) Warranty card {B46-0425-00) : K
7P DIN plug (E07-0751-05)

Warranty card (B46-0419-00) : W,W2
13P round plug (E07-1351-05) Warranty card (B46-0422-00) : P
Fuse (6A) (F05-6021-05) : M Instruction manual (B50-8298-10)
Instruction manual (B50-8351-00)

Protection bag (H25-0105-04)
Microphone (T91-0352-15)

Packing fixture
(H12-1419-04)

Polystyrene foamed fixture (R)
(H10-2667-01)

Protection cover
(H20-1434-03)

Item carton box
(H01-8263-04) : TS-950S
(H01-9604-04) : TS-950SD

/

Polystyrene foamed fixture (F)
(H10-2666-01)

0

Outer packing case
(H03-2783-04) : TS-950S
(H03-2784-04) : TS-950SD

157
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ADJUSTMENT

Required Test Equipment

1. DC Voltmeter (DC V.M)
1) Input resistance : More than TMQ
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.

2. DC Ammeter

_ 1) Currentrange : 100mA, 1.5A, 15A, High-precision
ammeter may be used.

3. RF VTVM (RF V.M)
1) Input impedance : TMQ and less than 3pF, min.
2) Voltage range : 10mV to 300V
3) Frequency range : 10kHz to 500MHz

4. AF Voltmeter (AF V.M)
1) Frequency range : 50Hz to 10kHz
2) Input resistance : 1MQ or greater
3) Voltage range : 10mV to 30V

5. AF Generator (AG)
1) Frequency range : 200Hz to 5kHz
2} Qutput : TmV or less to 1V, low distortion

6. AF Dummy Load
1) Impedance : 8Q

11. Noise Generator
Must generate ignition noise containing harmonics
beyond 30MHz
12. RF Dummy Load
1) Impedance : 1509 and 50Q2
2) Dissipation : 150W or greater
13. Linear Detector
-1)-Frequencyrange-30MHz ————
14. Power Meter
1) Impedance : 50Q
2) Dissipation : 300W continuous or greater
3) Frequency limits : 60MHz or greater
15. Spectrum Analyzer
1) Frequency range : 100kHz to 110MHz or greater
2) Bandwidth : 1kHz to 3MHz
16. Detector
1} For adjustment of TX BPF

INPUT OUTPUT
To Signal unit (DRV) 10P 1N60 To oscilloscope
560 1IN60 T100P
GND Q- ¢ L 2 L QO GND

—— ——2)-Dissipation-:-3W or greater
7. Oscilloscope
Requires high sensitivity, and external synchroniza-
tion capability {150MHz or greater).
8. Sweep Generator
1)} Center frequency : 50kHz to 90MHz
2) Frequency deviation : Maximum £35MHz
3) Output voltage : 0.1V or greater
4) Sweep rate : At least 0.5 sec/cm .
9. Standard Signal Generator (SSG)
1) Frequency range : 50kHz to 50MHz
2) Output : =20dB/0.1uV to 120dB/1V
3) Output impedance : 50Q
4) AM and FM modulation can be possible.
Note : Generator must be frequency stable.
10. Frequency Counter (f. counter)
1) Minimum input voltage : 50mV
2) Frequency range : 150MHz or greater
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2) For adjustment of PLL/VCO BPF

INPUT O_—l OUTPUT
To PLL unitor 5P 1N60 To-oscilloscope
Signal unit T
IN60 100P
GND O ? —QO GND

17. Directional Coupler
18. Monitor Receiver
R-1000 class
19. Microphone
MC-43S or MC-60/60S8
20. Tracking Generator
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ADJUSTMENT

Preparation

Unless otherwise specified, set the controls as follows: MIC e 0
1. Power ON, holding A=B SW, keepI—1condition PWR oot MAX
from [1or..—=.SW's which marked Il NOTCH ..o, Centered
{other push SW's are nonlock type or tact SW.) SQOL e 0

............................................................... MAX
METER ..o, POWER CWVBT o, NORMAL

NB LEVEL ..ot 0 SSB SLOPE TUNE HIGH ......coeiiiiiinnn MAX
PROCESSOR IN ..ot 0 SSB SLOPE TUNE LOW...oviiiriiiic MAX

Front panel

(7~ —
POWER . o L - . . _ DUAL FREQUENCY RECEIVE
el 7.:,' ‘
s TTOrTTT T 8.63 438 F.LOCK  DATA  PRG

sPuT tRev siEe

A vox ek wowi olw ! podoodoodaeAngdpoooogignads””  CEICGED) !
TR B =csasty: - 818.8{81818.8.“-333m35"’83&&&3& |
s WA e, : = o % 8888888 | - it
e ' e _ _
E KENWOOD E] HF TRANSCEIVER T5-9508 =y = = = O1GITAL @ - @ E E

" AGC mr:s szeLv METER FILTER Vuncnon TX VF0/5UB TX VFO/SU8 RIT/XIT AF —©— ”F
e = - . .

o T a —
suov _ == O | BANDZEEY, ] f
(=) 2 e [ IJ o o o o | . t
o o o Qe | o ]( 5 ] \V == 1=
)\
!
) L

J 1o

PHONES oo e e || 8
S8 SLOPE TUNE
wion ~B Lov

e
(W] [ -]
[P || 's PR

. CHAVFOCH I sr—@— A Vo

Rear panel

a = ——_m
] OOOo00g0oogogooaon

CAUTION ATTENT 10N A A ’}_"—E——”—" ‘W AMAAAARRARAAAAAAAA
A=A | LU U U o[ H H H [ B S ]
0 Qe ®H HHHHE B I e —

® b sinininals
| :ubub :5 U -
Iy © 62 -
il o - OD‘.@ @ .

INT EXY Exv nwuv RTTY ospo

KENWOOD 15-9505
REF ERENC:
HF_TRANSCE IVER 0SCILLATOR

cw KEY Elfo?UNlC LIHEAE EX;QSP
RX ANT
INPUT AC100V 50/60NM2 IN @
nN OFF  ON oFr
&)

0SP-B
@ TTAvO09 CoTPaeATION o war DRIVE
u
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ADJUSTMENT

Voltage check
Measurement Adjustment
Item Condition quiepsl:n-ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
1. Voltage 1) POWER SW : ON DCVM [AVR |TP1 AVR |VR1 15.0V +0.2V
STBY : REC (A/6) (A/B)
MODE : CW
PLL and CAR section adjustment
o - Measurement - — Adjustment--
Item Condition eq;}-ieps;;ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
1. Reference | 1) POWER SW : ON {. counter | PLL TP1 CAR |TC1 20.000.000Hz +20Hz
0oscC STBY : REC
MODE : CW
2. SCOPE 1) Connect the SM-230 {(+25kHz| DC V.M |Rear |{SCOPE |DIG VR1 ov +0.01V
sub marker span) to SCOPE connector panel |7 pin
on the rear panel.
SUB : ON
RX—-SUB : ON (MAIN=SUB)
MAIN DISP : 10kHz up
SUB : OFF
3. EXT. STD 1) CAR unit S1: EXT DCV.M |CAR |TP7 CAR |TC2 |25V +0.2v
voltage ad. Connect the 10kHz/1Vp-p 10kHz signal
signal generator to EXT generator |Rear | EXT.
terminal {J1). panel |INPUT
— TS-950SD—(2) CAR unit S2- SO~ ~fcounter [PLL—|TP1 Check 20.000.000MHz £ 20Hz
4.VCO adj. 1) MAIN DISP : 14.000.0MHz |DCV.M |CAR |TP1 CAR |L3 4.0v +0.2V
4-1. VCO5 MODE : FM
B 35.5MHz STBY : REC
4-2. VCO6 TP2 L10 4.0V +0.2V
71.5MHz
4-3.VCO4 TP3 L17 4.0V +0.2V
69.5MHz
4-4. VCO9 2) MODE : USB TP4 L24 5.0V +0.2V
59.5MHz
5. HET adj. 1) MAIN DISP : 14.000.0MHz | Oscilloscope | CAR | TP5 CAR |L14 |Level MAX Ref..0.4Vp-p
9.285MHz MODE : USB (100MHz)
STBY : REC
6. CAR adi. 1) MAIN DISP : 14.000.0MHz | Oscilloscope | CAR | TP6 CAR |L21 Level MAX Ref. 0.4Vpp
10.695MHz MODE : USB
STBY : REC -
7.40MHz BPF | 1) MAIN DISP : 14.000.0MHz | Oscilloscope| PLL | TP6 PLL L19,20| Level MAX Ref. 0.8Vp-p
ad]. MODE : USB
STBY : REC
8.VCO adj. 1) MAIN DISP : 14.000.0MHz |DCV.M |PLL |TP2 PLL L3 5.0V +0.2V
VCO3 MODE : FM
58~56MHz STBY : REC
2) Turn to main tuning knob Check 3.0~4.0V
MAIN DISP : 13.999.9MHz
9.12.85MHz | 1) MAIN DISP : 14.005.0MHz | Oscilloscope | PLL TP3 PLL L7~9 |Level MAX Ref. 0.3Vp-p
BPF adj. MODE : FM :
STBY : REC .
10. 34.1MHz (1) MAIN DISP : 14.250.0MHz | Oscilloscope | PLL TP4 PLL L10~ |Level MAX Ref. 0.4Vpp
BPF adj. MODE : FM L12
STBY : REC
11. VCO adj. 1) MAIN DISP : 14.000.0MHz |DCV.M |PLL TP5 PLL L15 6.0V +0.2V
VvCO2 MODE : FM
49.5~ STBY : REC
44 5MHz | 2) Turn to main tuning knob Check 2.0~3.0V
MAIN DISP : 13.999.9MHz
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ADJUSTMENT

Measurement Adjustment
Item Condition o I.Ii%sr:\-ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
12. Local 1) MAIN DISP : 14.250.0MHz | Oscilloscope{ PLL | TP7 PLL L21~ |Level MAX Ref. 0.3Vp-p
35.3MHz MODE : FM L23
BPF adj. STBY : REC
13. HET 1) MAIN DISP : 14.250.0MHz | Oscilloscope{ PLL | TP11 PLL L57 Level MAX Ref. 0.3Vp-p
50.750MHz| MODE : FM
OSC adj. STBY : REC f. counter TC1 50.750MHz +50Hz
14.VCO adj. | 1) SUB DISP : 14.000.0MHz DCV.M |PLL |TP8 PLL L31 5.0V +0.2V
VCO8 MODE : FSK
109~107MHz SUB: ON
STBY : REC
2) Turn to sub tuning knob Check 3.0~4.0V
SUB DISP : 13.999.9MHz
15. 25.40MHz | 1) SUB DISP : 14.005.0MHz Oscilloscope | PLL | TP9 PLL L35~ |Level MAX Ref. 0.3Vpp
BPF adj. MODE : FSK L37 Note : Adjust clockwise from
STBY : REC surface position {(core is
inserted).
6. 12.54MHz | 1) SUB DISP : 14.005.0MHz Oscilloscope | PLL | TP10 PLL L41~ |Level MAX Ref. 0.4Vp-p
BPF adj. MODE : FSK L43
STBY : REC
17. 38.21MHz | 1) SUB DISP : 14.005.0MHz Oscilloscope | PLL | TP12 PLL L44~ | Level MAX Ref. 0.3Vp-p
BPF adj. MODE : FSK L46
STBY : REC
18.VCO adj. | 1) MAIN DISP : 0.010MHz DCV.M |PLL |TP13 PLL |[TC4 |28V +0.2V
18-1. VCO7-A SUB DISP : 0.010MHz (VCO)
40.065~ MODE : FSK
47.555MHz | STBY: REC
2) SUB DISP : 7.500MHz Check 8.0~11.0V
MAIN DISP : 7.490MHz -
18-2. VCO7-8 | 1) MAIN DISP : 7.500MHz TP14 PLL |TC3 2.8V +0.2V
47.555~ SUB DISP : 7.500MHz (VCO)
54.555MHz |2) SUB DISP : 14.500MHz Check 8.0~11.0V
MAIN DISP : 14.430MHz
18-3. VCO7-C | 1) MAIN DISP : 14,500MHz PLL |TC2 2.8V +0.2V
54,555~ SUB DISP : 14.490MHz (VCQO)
61.555MHz | 2) SUB DISP : 21.500MHz Check 8.0~11.0V
MAIN DISP : 21.490MHz
18-4. VCO7-D | 1) MAIN DISP : 21.500MHz PLL |TC1 2.8V +0.2V
61.5655~ SUB DISP : 21.500MHz (VCO) :
70.055MHz | 2) SUB DISP : 30.000MHz Check 8.0~11.0V
MAIN DISP : 30.000MHz
19.VCO adj. | 1) STBY: REC DCV.M |AF TP2 AF TC1 5.0V +0.2V
VCO0 (VCO2) :
64.22MHz
20.VCO adj. | 1) MAIN DISP : 0.010MHz DCV.M | AF TP1 AF TC1 2.8V +0.2V
20-1. VCO1-A MODE : FM (VCO)
73.06~ STBY : REC
80.55MHz | 2) MAIN DISP : 7.490MHz Check 8.0~11.0V
20-2. VCO1-B | 1) MAIN DISP : 7.500MHz AF TC2 2.8V +0.2V
80.55~ (VCO)
87.55MHz | 2) MAIN DISP : 14.490MHz Check 8.0~11.0V
20-3. VCO1-C | 1) MAIN DISP : 14.500MHz AF TC3 2.8V +0.2V
87.55~ ) (VCO)
94.55MHz | 2) MAIN DISP : 21.490MHz Check 8.0~11.0V
20-4. VCO1-D | 1) MAIN DISP : 21.500MHz AF TC4 |[2.8V +0.2V
94.55~ (VCO)
103.056MHz | 2) MAIN DISP : 30.000MHz Check 8.0~11.0V
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ADJUSTMENT

item

Condition

Measurement

Adjustment

Test-
equipment

Unit | Terminal | Unit | Parts

Method

Specifications/Remarks

1. IF VBT

1) MAIN DISP : 21.500MHz
MODE : AM
IF VBT : MAX

f. counter

SIG CN16-3 [Sw(B)

(J/10)

VR5

355.0kHz

+100Hz

2. Slope tune

1) POWER SW : OFF
Push the POWER SW ON,
holding the 2 and 8 keys
down.

f. counter

SIG  |CN163 |SWIB)

(K/10)

VR8

353.4kHz

+100Hz

- TSLOPE TUNE HI, LOW
: Fully CW position
MODE : USB

2) MODE : LSB
After adjusted.
SLOPE TUNE LOW : NORMAL

VR7

355.0kHz

+100Hz

3. PITCH

1) POWER SW : OFF—-ON
PITCH : Centered (12 o'clock)
MODE : CW

f. counter

F CN16-1 | SW(B)

(K/10)

VR9

10.6935MHz

+20Hz, -QHz

. MAIN AGC

1) MAIN DISP : 14.000MHz
MODE : USB
RF GAIN : MAX

. SUB AGC

1) SUB : ON
IF unit VR2 : MIN
After adjusted
SUB : OFF
IF unit VR2 : Centered

DCV.M

SIG TP1 SIG VR3

2.8V

+0.01vV

TP2 VR3

2.8V

+0.01V

15-1.

MAIN
MIX BAL

1) MAIN DISP : 14.000MHz
AF VR : MAX
After adjusted AF VR : MIN

5-2.

SuB
MIX BAL

1) SUB : ON
SUB DISP : 14.000MHz
SUB AF VR : MAX
IF unit VR2 : MAX
After adjusted
SUB AF VR : MIN
SUB : OFF

Rear E;&T.SP RF VR2

panel

VR1

AF noise level MIN

6. BPF

1) BAND : 2.5~4.5MHz
MAIN DISP : 3.500MHz
AlP : OFF
AGC : OFF

2) BAND : 6.5~7.5MHz
MAIN DISP : 7.000MHz

3) BAND : 9.5~11.0MHz
MAIN DISP : 10.000MHz

4) BAND : 13.5~15.0MHz
MAIN DISP : 14.000MHz

5) BAND : 20.5~22.0MHz
MAIN DISP : 21.000MHz

Spectrum
analyzer

Tracking
generator

RF TP3 RF L9~

L21

2.5 4.5MHz

>

L25~
L27

6.5 7.5MHz

b

L31~
L33

9.5 11.0MHz

b

L37~
L39

13.6 15.0MHz

>

L46~
L48

20.5 22.0MHz

>
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ADJUSTMENT

Measurement Adjustment
Item Condition qui?)S;lt!-e ot | Unit | Terminat | Unit | Parts Method Specifications/Remarks
6. BPF 6) BAND : 23.0~30.5MHz Spectrum | RF TP3 RF L52~
MAIN DISP : 28.000MHz analyzer L54 23.0 30.5MHz
Tracking
generator -
7-1. MAIN 1) MAIN DISP : 14.175MHz Spectrum | IF TP3 IF L9~11 | Crest value : MAX
MCF Tracking generator output analyzer Ripple : MIN 73.050
73.050MHz © :=-30dBm Adjust as shown at | 73.043 73.057MHz
Center frequency Spectrum CN6 right.
: 73.050MHz analyzer
| 7-2. SUB MCF | 1) Center frequency Spectrum | IF TP1 IF L1 -
40.055MHz : 40.055MHz analyzer 40.055
40.049 40.061MHz
Tracking |RF TP4 RF L77~
generator L80
8-1. MAIN 1) MAIN DISP : 14.175MHz SSG Rear |ANT RF L87 | Repeat for MAX
RX IF AMP MODEe : USB panel AF output reading.
AGC : OFF DM. SP EXT. SP [IF L12~
AIP : OFF Oscilloscope L17
SUB AF VR : MIN AF V.M 120,30
AF VR : 0.63v/8Q
SSG f: 14.176MHz SIG L2,4
SSG output : 5~0.5uV L5,7
(-93~-113dBm)
- Note : Use the minimum
input as possible.
2) Set the indicator of FILTER IF L28,29 | MAX for AF output
8.83 select switch to dis-
appear position.
_After adjusted
Set the FILTER select switch
2.7kHz position.
8-2. SUB 1) SUB: ON ‘ RF L77 | Repeat for MAX
RX [F AMP SUBDISP : 14.175MHz ~ AF output reading.
MODE : USB IF L1~8
AF VR : MIN
SUB AF VR : 0.63V/8Q
AF unit VR1 : 12 o'clock
IF unit VR2 : 12 o'clock
SSG f: 14.176MHz.
SSG output : 5~0.5pV
(-93~-113dBm)
Note : Use the minimum
input as possible.
After adjusted
SUB : OFF
9. IF OUT1 1) SSG output : 50mV {-33dBm) | SSG Rear |ANT IF L18,19| MAX for 8.83MHz
AGC : OFF panel signal output.
Oscilloscope IF OUT1
163
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ADJUSTMENT

Measurement Adjustment
Item Condition eq:]-i‘;)sla-ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
10. NOTCH 1) MAIN DISP : 14.175MHz SSG Rear |ANT Front |AF VR |Adjust for 1500Hz/
MODE : CW panel panel [Main |[0.63V/8Q AF output.
NOTCH VR : 12 O'clock DM. SP EXT. SP encoder
PITCH VR : 12 o'clock Oscilloscope
SUB AF VR : MIN AF V.M
SSG f : 14.176MHz f.counter
SSG output : 0.5uV (-113dBm)
2yNOTCHSWTON— ~~ T [SIG T |L6  |Repeat for MIN
SSG output : 50uV (-73dBm) VR2 | AF output reading.
Front [NOTCH |Check Null point must occur bet-
After adjusted panel |VR ween 11:00 ~ 13: 00.
NOTCH SW : OFF Then AF output is less than
0.63V/8%2.
11-1. MAIN 1) MAIN DISP : 14.175MHz SSG Rear |ANT SIG VR4 | Set the S-meter to
S-meter MODE : USB panel 1 dot {just before
and AGC : OFF 8Q dummy EXT. SP 2 dots lights).
RX GAIN RF GAIN VR : MAX SP
AIP : OFF Oscilloscope S { :]a j5 ']1 ; 2'0 4‘0 sloas
SSG RF : OFF AF V.M #00000000C0000000000060eo0oon0
0 10 50 100 150 200 250V
f. counter POWER | 7 | 1 | | 1
2) AGC : FAST VR1 Set the S-meter to
SSG f: 14.176MHz 3 dots (just before
SSG output : 0.9uV (-108dBm) 4 dots lights).
— -3) SSGoutput™ 1,261V (=105d8m) VR4 ' l
4) SSG output : 1V (-107dBm) VR1 5 T T 1T | T T
1 3 5 1 9 20 40 6048
ER0000000000000000000000D0000
0 10 50 100 150 200 250V¥
POWER | 1 ] ] 1 ] 1
5) SSG output : 12.6uV (~25dBm) VRS | S9+60dB (Full scale)
6) SSG output : 2uV (-81dBm) Check Within S9 +4, —-8dBu
S T 1T T 1 T T T
1 3 6§ 17 9 20 40 6008
HIRARRERBNRNRN000000000000000
0 10 50 100 150 200 250V
POWER L o L 1 ] ] ]
7) SSG output : 1uV (~107dBm) Check S1 (3 dots) lights, +3dBp
8) Repeat item 1) to 7).
9) SSG output : 3.55uV (-36dBm) Check SSG level of |3.55uV {-36dBm)
) S9+60dB reading.
11-2. SUB 1)SUB : ON DCV.M |IF TP2 IF VR2 |2.75V +0.03V
RX GAIN SUB DISP : 14.175MHz Adjust for slowly.
MODE : USB
SSG f: 14.176MHz
SSG output : 1uV (-107dBm)
After adjusted
SUB : OFF
12. FM GAIN [ 1) MAIN DISP : 28.200MHz SSG Rear |ANT SiG L28 MAX for AF output.
MODE : FM panel
SIG unit VR10 : 12 o'clock 8Q dummy EXT. SP
SSG f : 28.200MHz Oscilloscope Front |AF VR |Set to 0.63V/8Q by
SSG MOD : 1kHz SP panel AF GAIN volume.
SSG DEV : 3kHz AF V.M
SSG output : 50uV (-73dBm)
2) SSG MOD : tkHz SIG VR10 | Adjust to 0.63V/8Q
SSG DEV : 5kHz AF output.
SSG output : 50uV (-73dBm)
3) SSG DEV : 3kHz Check AF output 0.45V/8Q or more.
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Measurement Adjustment
Item Condition qui%sfrtl-ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
13. FM 1) SSG f : 28.200MHz SSG Rear |ANT SIG VR11 [Just before 60 dots
S-meter SSG MOD : 1kHz panel lights.
SSG DEV : 3kHz 8Q dummy EXT.SP
SSG output : 11.2uV (-86dBm) | Oscilloscope 5 — T T T I
AF V.M 1 3 6§ 1 9 20 40 6008
NNERRNRNRENNENRERRINRNERRENENIC
0 10 50 100 150 200 250V%
POWER L | 1 1 ] 1 |
2) SSG output : 0.5uV (-113dBm) Check SSG levle of |~-5~5dBu
S1 reading.
14-1. MAIN 1) MAIN DISP : 21.200MHz Noise Rear |ANT Adjust the noise
NB MODE : USB generator | panel generator output to
SUB AF VR : MIN S-meter 1 to 3 dots
SUB NB VR : MIN SP EXT. SP lights.
NB1 SW: ON Adjust the MAIN NB
MAIN NB VR : 12 o'clock LEVEL to just before
NB operates has
insufficient effect.
AF L13,14 [ MIN noise level
2) MAIN NB — SUB check Adjust the raise Noise disappears.
MAIN AF VR : MiIN noise generator
SUB NB VR : MIN fevel to S1 and S9
MAIN NB VR : 12 o'clock then check.
NB1 SW : ON
NB2 SW: ON
14-2. SUBNB |1) SUB: ON Adjust the noise
SUB DISP : 21.200MHz generator output to
MODE : USB S-meter 1 to 3 dots
MAIN AF VR : MIN lights.
MAIN NB VR : MIN Adjust the SUB NB
NB1 SW: ON LEVEL to just before
SUB NB VR : 12 o'clock NB operates has
insufficient effect.
IF L21,22 [ MIN noise level
2) SUB NB — MAIN check Adjust the raise Noise disappears.
SUB AF VR : MIN noise generator
MAIN NB VR : MIN level to S1 and S9
SUB NB VR : 12 o'clock then check.
NB1 SW: ON
NB2 SW: ON
After adjusted
SUB : OFF
NB1, NB2 SW : OFF
15. Beep tone | 1) AF VR : MIN DM.SP |Rear |EXT.SP |CONT |VR1 0.3Vp-p 0.2~0.4Vp-p
CW key : 1 push Oscilloscope | panel | (A/3}
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ADJUSTMENT

Measurement Adjustment
Item Condition quiepsr:l-ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
1. ALC voltage [ 1) MAIN DISP : 14.200MHz Digital IF CN3-1 |CONT |VRS 2.7V +0.05V
MODE : USB voltmeter (A/3)
PWR VR : MAX
STBY : SEND
2. CAR MIX 1) MODE : AM Oscilloscope | SIG Center |SIG L10~ |Repeat for MAX 3Vp-p or more
& AMP MIC VR : MIN pin of Li2
STBY : SEND the VR9 . )
3. TXIFAMP | 1) MAIN DISP : 7.050MHz Spectrum | IF CN4 SIG .16,18 | MAX for 73MHz Approx. 0dBm or more
SW unit {A) VR11 (CAR VR) |analyzer signal output
: MAX IF L23~
Disconnect the CN4 on the L27
IF unit and connect the L31
spectrum analyzer.
STBY : SEND
4, 64.2MHz 1) MAIN DISP : 7.050MHz Spectrum | IF CNa IF VR4 MIN spurious level
spurious SW unit (A) VR11 (CAR VR) |analyzer
: MAX
Disconnect the CN4 on the
IF unit and connect the
spectrum analyzer.
STBY : SEND
After adjusted
Connect the CN4
5. 8.83 MCF 1) MAIN DISP : 7.050MHz Tracking | IF CN17-1 [IF L12,13 e
SW unit (A) VR11 (CAR VR) | generator (Filter 8.83MHz
: MAX (C/3)
MODE : AM Spectrum | Filter | CN12-2
STBY : SEND analyzer |(C/3) l ‘ '
{strobe)
+2.5kHz
6. TX IFT 1} MODE : AM Spectrum |Rear [DRVOUT |RF L93~ | Repeat for MAX
RF unit VR4~6 : Centered analyzer | panel L95
STBY : SEND
7. MiX BIAS 1) MAIN DISP : 7.050MHz Spectrum | Rear |DRVOUT |RF VR4 | MAX
MODE : AM analyzer |panel
STBY : SEND
2) MAIN DISP : 14.050MHz VR5 MAX
3) MAIN DISP : 29.000MHz VR6 MAX
8. MIX BAL 1) MAIN DISP : 21.000MHz Spectrum | Rear |DRVOUT |RF VR3 MIN 31MHz
' MODE : AM analyzer |panel spurious level
STBY : SEND
9-1. FINAL Vcc | 1) MAIN DISP : 21.000MHz DCV.M * [Final |Fuse Final [VR3 [48.0V +0.5V
MODE : CW
Final unit VR1, 2 : MIN
STBY : SEND :
9-2. Drive bias | 1) MODE : USB Ammeter TP1 VR1 170mV 165~175mV
STBY : SEND
9-3. Final bias TP2 VR2 25mV 24.5~25.5mV
10. NULL 1) MAIN DISP : 14.200MHz Power Rear |ANT SWI(A) |VR11 | Approx. 10W
MODE : AM meter panel (JNno)
Control unit
VR6 : Centered DCV.M [Filter |CN6-1 Filter {TC1 MIN DC V.M level |QV
VR7 : MAX
VR12 : MAX
SW unit (A) VR11 (CAR VR)
: MIN
STBY : SEND
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ADJUSTMENT

Measurement Adjustment
Item Condition quiT::e o« | Unit | Terminal | Unit | Parts Method Specifications/Remarks
11.1C meter |1} METER IC : ON DCV.M |Final |TP2 SWI(A) [VR11 |0.4V
SW unit (A) VR11 (CAR VR) {(J/10)
: MIN CONT | VR4 IC meter 4 dors Check, IC meter 4 dots will
STBY : SEND (A/3) lights disappeare when adjust the
CAR VR to 0.38V or more.
12.1C 1) SW unit (A) VR11 (CAR VR) | Power Rear |ANT CONT |[VR12 |190W
protection : MIN meter panel (B/3}
Control unit
- VR12 : MAX CONT |VR6 185W
VR6 : MIN (AJ3)
VR7 : MAX
Adjust while slowly raising
CAR VR, then 200W.
Note : Please adjust VR6 and
VR12 immediately, because
power output will appear
over 200W.
13. ALC 1) MAIN DISP : 14.200MHz Power Rear |ANT SWI(A) IVR11 | Slowly increase
MODE : CW meter panel (J/10) to MAX
FULL : ON
SW unit (A} VR11 (CAR VR) CONT [VR12 |110W 100~120W
. : MIN {B/3)
Control unit VR12 : MIN
STBY : SEND
14. ALC 1) MAIN DISP : 24.900MHz Power Rear * |ANT Filter |VR1 110W 100~120W
frequency STBY : SEND meter panel
response 2) MAIN DISP : 14.200MHz ' Check 100~120W
STBY : SEND if less than 100W,
readjust item 13.
15. Power 1) MAIN DISP : 14.200MHz Power Front |Power |Front |PWRVR|100W
meter MODE : CW meter panel |meter |panel -
STBY : SEND CONT |VR11 |Set the PWR meter |''100W" segment will dis-
(B/3) of display to appear when adjust the CAR
"100W'" segments. | VR to less than 97W.
16. Carrier 1) MAIN DISP : 14.200MHz Power Rear |ANT SIG TC1 MIN (adjust alter- 45dB or less
suppression MIC VR : MIN meter panel VR9 nately). '
SW unit {A) VR11 (CAR VR) | Directional Adjust for no differ-
: MAX coupler ence between USB
MODE : USB/LSB Spectrum and LSB.
PWR VR : MAX analyzer
STBY : SEND ’
Spectrum analyzer conditions
SPAN : 10kHz
RBW : 300Hz
VIDEO FIL. : 300Hz
TIME : 500ms
17-1. MAIN 1) POWER SW : OFF Power Rear |ANT DIG VR4 Adjust as shown at
SSB mode Push the POWER SW ON meter panel (USB) |right.
frequency holding the 1 and 7 keys Directional VR3
response down. coupler (LSB)
PROC : OFF Oscilloscope
MODE : USB/LSB
MIC terminal : 2-tone AG Front |MIC
AG1 : 900Hz/5mV |AF V.M | panel
AG2 : 3.5kHz/5mV.
MIC VR : Set to starting ponit
of ALC meter
STBY : SEND
Set the FILTER select 8.83
to 6kHz when transmit.
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Measurement Adjustment
Item Condition o Jiepsr:l-ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
17-1. MAIN * Receive sound Power Rear | ANT DIG VR4 Adijust for require-
SSB mode Push the POWER SW ON meter panel (USB) | ment sound with
frequency holding the 3 and 9 keys Directional VR3 monitor receiver.
response down. coupler {LSB)
17-2. SSB 1) MAIN DISP : 14.200MHz Oscilloscope VR2 Adjust as shown at
mode MODE : USB/LSB . right. '
frequency MIC terminal : 2-tone AG Front |MIC
response AG1 1 TkHz/5mV AF V.M {panel- Co - -
AG2 : 3.4kHz/5mV
MIC VR : Set to starting point
of ALC meter.
STBY : SEND
Set the FILTER select 8.83
to 2.7kHz when transmit.
17-3. SUB 1) MAIN DISP : 14.220MHz SP VR5 | Adjust for same
SSB mode POWER SW : OFF noise frequency
frequency Push the POWER SW ON response.
response holding the 3 and 9 keys
down.
SUB: ON
AF VR : MIN
SUB AF VR : MAX
MODE : USB/LSB
STBY : SEND
18. PROC AMP| 1) MAIN DISP : 14.200MHz_ | Power | Rear | ANT|SIG 1.24.25{-Adjust-the-PROC-IN
MODE : USB ‘meter panel VR to no indication
PROC SW : ON Directional of COMP and ALC
METER COMP : ON coupler meter.
PROC OUT VR : MAX Oscilloscope MAX oscilloscope
MIC terminal : 2-tone wave reading.
AG1 : 1kHz/5mV AG Front |MIC
AG2 : 3.4kHz/5mV AF V.M panel
STBY : SEND
After adjusted
POWER SW : OFF —» ON
PROC SW : OFF
19. Carrier 1) MODE : USB/LSB Power Rear |[ANT Check 45dB or less
suppression| MIC VR : MIN meter panel
check SW unit (A) VR11 (CAR VR) | Directional
: MAX coupler
PWR VR : MAX Spectrum
STBY : SEND analyzer
Oscilloscope
20. SWR 1) MAIN DISP : 14.200MHz Through line | Rear | ANT CONT |VR7 10W +1W
protection MODE : AM power panel (A/3) Note : Please adjust
Control unit VR7 : MIN meter quickly.
ANT : Connect the through 150Q Front | Power
line power meter and dummy | panel |meter
150Q dummy load.
STBY : SEND
21. SWR 1) MAIN DISP : 1.800MHz 150Q Rear |ANT CONT |[VR8 {SWR:3
meter METER SWR : Push dummy | panel (A/3)
ANT : Connect the 150Q cgus T-.--I.-S--E:O----gGDUDZ%DDDDDDDDODé: a8
dummy load’ Front SWR UDUDDﬂﬂéégUDDUDDDDUDDDDDDDDDGD
STBY : SEND panel |meter ic o 2 4 8 8 10A
22. MIN power | 1) MAIN DISP : 14.200MHz Power Rear |[ANT CONT |VR10 |[12W 10~14W
setting "PWR VR : MIN meter panel (B/3}
STBY : SEND
After adjusted
PWR VR : MAX
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Measurement Adjustment
Item Condition qui%%-em Unit | Terminal | Unit | Parts Method Specifications/Remarks
23-1. ALC 1) MAIN DISP : 14.200MHz DCV.M | CONT |VR3 CONT [VR2 [0.01V +0.001V
meter MODE : USB (A/3) (A/3)
ZERO Control unit (A/3) VR3
: Centered
STBY : SEND
23-2. ALC 1) MIC terminal : AG (1kHz/5mV} | Power Rear |ANT Front | MIC Set the MIC GAIN
meter METER ALC : Push meter panel panel {GAIN VR to 1 dotof ALC
FULL STBY : SEND meter (just before
AG Front |MIC 1 dot lights).
2} MIC terminal : AG (1kHz/10mV) | AF V.M panel |ALC CONT |VR3 [Adjust for MAX
STBY : SEND meter | (A/3) ALC zone reading.
24. PROC 1) MODE : USB Power Rear |ANT Front | PROC | Set the PROC IN VR
meter METER COMP : Push meter panel panel [INVR |[to 1 dot of COMP
PROC SW: ON meter (just before
MIC terminal : AG (1kHz/1mV) | AG Front |MIC 1 dot lights).
STBY : SEND AF V.M panel
2} MIC terminal : AG {1kHz/10mV) COMP |CONT [VR9 | Adjust for 20dB
STBY : SEND meter | {A/3) COMP meter.
After adjusted
PROC SW : OFF ‘
25-1. FM MIC | 1) MAIN DISP : 29.050MHz Power Rear |ANT AF VR5 |DEV £4.6kHz
DEV MODE : FM meter panet
FILTER 455 : 12kHz Directional
MIC terminal : AG (1kHz/30mV) | coupler
. STBY : SEND Linear
25-2. MIC 1) MIC terminal detector VR6 |DEV £3.0kHz +0.1kHz
GAIN 1 AG (1kHz/3mV) W,W2,X | Oscilloscope
: AG (1kHz/5mV) K.M,P
STBY : SEND AG Front |MIC
25-3. MIC 1) FILTER 455 : 6kHz AFV.M | panel VR4 | DEV +2.3kHz +0.1kHz
GAIN MIC terminal : AG {1kHz/30mV}
(FM narrow) | STBY : SEND
2) MIC terminal . Check : DEV £1.4~1.6kHz
1 AG (1kHz/3mV) W,W2,X
1 AG (1kHz/5mV) K,M,P
STBY : SEND
26. SUB TONE | 1) MAIN DISP : 29.700MHz Power Rear |ANT Check that SUB Please press the TONE key
MODE : FM meter panel TONE indication will | if disappeared.
FUNCTION TXVFO : B Directional appeare to 88.5¢c. ’
A=B key : 1 push coupler
TONE : ON Linear AF VR3 DEV +600Hz +50Hz
MIC terminal : Open detector
STBY : SEND Oscilloscope
After adjusted AF V.M
TONE : OFF
TXVFO : A )
27. FM carrier | 1) MAIN DISP : 29.700MHz Power Rear |ANT SIG VR6 Adjust for MAX
MODE : FM meter panel ALC zone reading.
METER ALC : ON Directional
MIC terminal : Open coupler
. STBY : SEND
28-1. DSP 1) DSP unit Power Rear |ANT IF VRS Set to mechanical
TS-950SD S1:1 meter panel centered point.
S2:1 .
S3-1: OFF
S3-2 : OFF
S3-3: OFF
S3-4: ON
TP5 : Short (ON)
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- TS-9505/SD

ADJUSTMENT

Measurement Adjustment
It Conditi - Specificati Remarks
em wondron equiment | Unit | Terminal | Unit | Parts Method pecifications/
28-2. GAIN 1 | 2) MAIN DISP : 14.200MHz Power Rear |ANT SIG L22 Power MAX Set the SW unit (A) VR11
MODE : AM meter panel (CAR VR) to 10W.
METER ALC : ON Also discrease the CAR VR to
STBY : SEND no ALC reading when adjust
item 28-2.
28-3. GAIN2 13} MODE : USB __|VR8 | Adjust for full scale
STBY : SEND of ALC meter.
28-4. FM GAIN | 4) MAIN DISP : 29.700MHz VR7 | Adjust for MAX
MODE : FM. ALC zone reading.
METER ALC : ON
STBY : SEND
29. DSP 1) MIC terminal : AG {1kHz/5mV) | Power Rear |ANT Front |MIC Set the MIC GAIN
MIC GAIN STBY : SEND meter panel panel |GAIN |VRto 1 dotof ALC
TS-950SD VR | meter (just before
1 dot lights).
2) MIC terminal : AG (1kHz/10mV) 1DSP  |VR1 Adjust for MAX
STBY : SEND ALC zone reading.
30. DSP unit 1) Connect the two DSP DCV.M |DSP |TP6 DSP L2 4v +0.2V
__.VCO. _.__connector to_the_rear panel. - _ _ I
TS-950SD MAIN DISP : Any frequency
STBY : SEND
31. Monitor 1) MAIN DISP : 21.050MHz Power Rear |ANT IF VR1 Set to mechanical
tevel MODE : USB meter panel centered point.
MON! SW : ON :
MONI VR : 12 o'clock DM. SP EXT. SP )
ALC SW: ON Oscilloscope Check 0.3~1.0v/8Q
MIC terminal : AG (1kHz/t0mV) | AF V.M
STBY : SEND
MIC VR : ALC zone MAX
32. CW 1) MAIN DISP : 21.050MHz Power Rear [ANT AF VR2 |Adjustto 0.2v/8Q |+0.02V
sidetone MODE : CW : meter panel with key down.
MONI SW : OFF f. counter
PITCH VR : 12 o'clock
VOX SW : ON AF V.M EXT. SP
FUNCTION TX : A
FUNCTION RX : A
Rear panel
ELECTRONIC KEY : OFF
LINEAR AMP : ON
33. Auto 1) MAIN DISP : 1.900MHz Oscilloscope | Rear | ANT AT VR1 Adjust VR1 to fully
antenna MODE : CW 50Q dummy | panel (AV2) CCW position.
tuner AUTO/THRU : AUTO Adjust VR1 is slowly
AT TUNE : ON SWR meter increase, 2 dots of
(Front SWR meter just
panel) goes off.
VR2 Set to mechanical | Do not hang-up when tuning
TC1 centered point. in 28MHz bands.
150Q Check Motor stop until all band.
dummy
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ADJUSTMENT

Adjustment points (AVR unit)

TS-9505/SD

®)]
Wt ]

I i
I

AVR UNIT (X43-3070-01}

-

Adjustment points (DSP unit)

DSP UNIT (X53-3260-00)
©
o
[
s2 113
eI 0
TPE
[e]
<
e TP3
VR1 T(P)‘
@ |
CAR UNIT (X50-3110-XX)

L3 : VCOS5 (35.5MHz)
0:VCOB (71.5MHz)
L14 : HET {9.285MHz)
L17 : VCO4 (69.5MHz)
L21: CAR (10.695MHz}
L24 : VCO9 (59.5MHz)
TC1 : Ref. OSC (20MHz)
TC2 : EXT. STD voltage

PLL UNIT {X50-3100-00)

L3 : VCO3 (58~56MHz)
L7~9:12.85MHz BPF
L10~12 : 34.1MHz BPF
L15: VCO2 (49.5~44 5MHz)
L19,20 : 40MHz BPF
L21~23 : LOCAL (35.3MHz) BPF
L31:VCO8 (109~107MHz)
L35~37 : 25.40MHz BPF
L41~43 : 12.54MHz BPF
L44~46 : 38.21MHz BPF
L57 : HET (50.75MHz) OSC
TC1 : HET (50.75MHz) OSC

VCO (X58-3630-01)

TC1:VCO7-D (61.555~70.055MHz)
TC2 : VCO7-C (54.555~61.555MHz)
TC3 : VCO7-B (47.555~54.555MHz)
TC4 : VCO7-A (40.065~47.555MHz)

DSP UNIT (X53-3260-00) : TS-950SD
L12:VCO
VR1 : MIC GAIN

RF UNIT {X44-3100-00)
L19~21 :2.5~4.5MHz BPF
L25~27 : 6.5~7.5MHz BPF
:9.5~11.0MHz BPF
L37~39 : 13.5~15.0MHz BPF
L46~48 : 20.5~22.0MHz BPF
L52~54 : 23~30.5MHz BPF
L77~80 : SUB MCF (40.055MHz)
L87 : MAIN RX IF AMP
L93~95 : TX IFT

TC1 : 73.05MHz trap

VR1 : RX SUB MIX balance
VR2 : RX MAIN MIX balance
VR3 : TX MIX balance

VR4 : TX MIX bias (7MHz)
VRS : TX MIX bias (14MHz)
VR6 : TX MIX bias (29MHz)

AF UNIT (X49-3020-00)
L13,14 : MAIN NB GAIN
VR1 : VBT (Centered)

VR2 : CW sidetone

VR3 : SUB TONE DEV.

VR4 : Narrow FM MIC GAIN
VRS : FM MIC DEV.

VR6 : MIC GAIN

VCO2 (X58-3390-03)
TC1:VCOO (64.22MHz)

VCO (X58-3630-00)
TC1:VCO1-A (73.06~80.55MHz)
TC2 : VCO1-B (80.565~87.55MHz)
TC3 : VCO1-C (87.55~84.55MHz)
TC4 : VCO1-D (94.55~103.05MHz)

Downloaded from www.Manualslib.com manuals search engine

AVR UNIT (X43-3070-01)
VR1: 15V ad).

IF UNIT {X48-3060-00)
L1~8 : RX SUB IF AMP
L9~11 : RX MAIN MCF
L12~17 : RX MAIN [F AMP
L18,19: IF OUT1

L20 : RX MAIN IF AMP
L21,22 : SUB NB GAIN
L23~27 : TX IF AMP
L28~30 : RX MAIN IF AMP
L31: TX IF AMP

VR1: MONI levei

VR2: SUB RX GAIN

VR3: SUB AGC

VR4 : 64.2MHz TX spurious
VRS : DSP (TS-950SD)

FILTER UNIT (X51-3060-XX) (C/3)
L12,13 : 8.83MHz MCF

SIGNAL UNIT (X57-3380-00)
12,4,5,7 : RX MAIN IF AMP
L6 : NOTCH

L10~12: TX CAR MIX & AMP
L16,18 : TX IF AMP

122 : DSP GAIN (AM)
124,25 : PROC AMP

L28 : RX FM GAIN

TC1 : CAR suppression

VR1 : MAIN SSB $-1

VR2 : NOTCH

VR3 : MAIN AGC

VR4 : MAIN RX GAIN

VRS : MAIN SSB S-9

VR6 : TX FM CAR level

VR7 : DSP GAIN (FM)

VR8 : DSP GAIN (SSB)

VR : CAR suppression

VR10 : RX FM GAIN

VR11: RX FM S-meter

”m

TS-950S/SD

Adjustment points (Upper side)

CAR UNIT (X50-3110-XX)

VvCo6 vCo9

Lo 1pp
e| O | O <]

TP (=22 TRa

TPS TP6
[@) O
L23 22121 20 L1 TP‘ L57
le) [ ] L4|
™7 S L35
[cj L36 I Lz e:
o La3 TPI
37 TP9 TPIQ o
o [el[e]{e Te o [e
RS G| (O] |TP2 3 P8 3 d.4e|.45 T4
E TPI2
vecoz | o | veos veos
L
Lz Orer
84 Ore2
veor
Orcs
P40
Orca
TP13 O
VCO (X58-3630-01)
PLL UNIT (X50-3100-00)
CONTROL UNIT (X53-3230-00) (A/3)
VR1 : Beep tone
VR2 : ALC meter-g
VR3 : ALC meter full
VR4 : IC meter
VRS : ALC voltage
VR6 : IC protection
VR7 : SWR protection
VR8 : SWR meter
VR9 : PROC meter
CONTROL UNIT (X53-3230-00} (B/3)
VR10 : TX MIN power setting
VR11 : Power meter
VR12 : RF power
VR13 : Not used CONTROL UNIT (5

SWITCH UNIT (A} {X41-3080-00) (J/10)

VR8:
VRS :

MANUAL TONE VR (Centered)
MANUAL TONE VR (Centered)

VR10 : DIMMER (Centered)
VR11: CAR level

DIGITAL UNIT {X46-3050-XX)

VR1

: SCOPE SUB MARKER
VR2:
VR3:
VR4 :
VR5 :

CAR point {LSB/USB)
CAR point (LSB)
CAR point (USB)
CAR point

VR1
VR2
VR3
VR4

©©
xx
> >
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STMENT

ADJUSTMENT

Adjustment points {Lower side)

~
I

@]

Jaooood

VR1

cNe D
[nssnnj

FILTER UNIT
(X51-3060-XX) {A/3)

0 oooood

FINAL UNIT (X45-3330-00)

<
Bl

VR2

3

10A (000}
FUSE 2a(001)

VR3
P2 @
()
FILTER UNIT (X51-3060-XX} (A/3} FINAL UNIT (X45-3330-00)
VR1 : ALC frequency response VR1 : Drive bias
TC1:NULL VR2 : Final bias
VA3 : Final Vcc

DIMMER
SWITCH UNIT (A) (X41-3080-00) (J/10) CAR LEVEL VR11

TUN se2

53-3230-00) (A/3) MARKER 3

n OFF _ON

MANU AUTO|

3-3230-00) (B/3)

L J
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TS-9505/SD

RF UNIT (X44-3100-00) L31 L37 L6 LS2 IF UNIT (X48-3060-00)
L32 L38 L47 L53
L33 L35 148 L54
us@LZS @ L8 Vé5 .
L”@LZG @@@ PO, s La I3
Le7 Lt LS L6 L7
LZ!@ @@ @ ‘a @vn @2
LD )
]
QS el |Bove
L78 L.79 LBO N6 L0 1p3() y4p cr/3)
P4 ‘L__S-} E L1l FILTER UNIT {X51-3060-XX) (C/3) cNIZ.
o) =3
Dvr1 @ L3t
77 Vg ™ L13 @ =
VR3 E 126 L14 731 L30
® 23 . 5 S Lis -
e o o Bl =g B B
@Dvrs ores L7 :lcm N3 L27 L29 [e] ﬂ
@Dvrs L%LM B == L7
21 132
AF UNIT (X49-3020-00} La LB VRt L2a
g ©
T4 VR L25
] e
€3 QO & L22
) >
€2 © L7 .
0O Sl @vr3 = 4
[ Dvrz < ot
VCO (X58-3630-00) CNI6
@vr1 g oo ue
@vrs [9] )
Dvee vrad B 6 L6
®vr2 VRO e
QTct VR3 VRS
D DD
VR8 VR7 VR6
TOPZ VCO2 {X58-3390-03)
SIGNAL UNIT (X57-3380-00)
U
= o
—) ‘ 3  e— —
C ]

[VR8 VRT VI

@D

b’ I

S1
SWITCH UNIT (B) (X41-3090-00) {J/10)

SWITCH UNIT {B) (X41-3090-00) (K/10)}

=

o U

SWITCH UNIT {B) (X41-3090-00) (K/10)
VR?7 : Slope tune LSB

VRB8 : Slope tune USB

VR9 : PITCH CW

SWITCH UNIT (B) {X41-3090-00) (J/10)
VRS : IF VBT (355.0kHz}
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T5-9505/SD

TERMINAL FUNCTION TERMINALF

Connector| Terminal Terminal function C T | Terminal function C Terminal Terminal function E
No. No. | Name No. No. | Name Ne. No.| Name |
SWITCH UNIT (A) (X41-3080-00) CN10 | 1 SS | Standby signal. "L":TX CN24 | 1| +15 | +15V.
CN1 1 LTXB | Transmitter LED signal. Active "H" (cno 2 ATA AT AUTO SYVItCh. L ; 'ﬁ*UITO (G/10)
(A10) | 2 | LMTA | AT-TUNE LED signal. Active "H" 3| ATS | AT start switch. Active "H CN25 | 1 | SSBB | SSB voltage supply i+15V).
3 | LNOT | NOTCH LED signal.  Active "H" 4 | GND | GND (GN0) | 2 | PRCSW | Processor switch. "H":ON
4 | HIPC | AIP LED signal. Active "L" CN11 | 1 | ATS | ATswitch. Active "H" 3| GND | GND
CN2 1 GND | GND (C1oy | 2 +15 +15V input. 4 MPV | Mic volume signal/Processor [N signal.
(AJ10) 2 MD MIC down signal 3 | MONI | Monitor ON/OFF controlled output. ON * "H" Processor switch ON : Processor IN
3 MU MIC up signal. CN12 1 ANI Audio signal (TX : Mic amplifier output). 5 NB2 Noise blanker 2 sw!tch. |
4 Ko Key output 0. SW ON : * HA0) | 2 GND | GND 6 NB1 Noise blanker 1 switch.
5 K1 Key output 1. SW ON CN13 " | 1 PCV Gain variable voltage for power control. ; GTE G:\Ig/
6 | K2 | Keyoutput2. SWON (H/10) + + 2oV,
7| K3 | Keyoutput3. SWON:'L" CN14 | 1 | PKSS | Packet stand-by input. Active "L" CN26 | 1| GND | GND ) |
8 K4 Key output 4. SWON: "L" HA10) | 2 | GND | GND {G/10) | 2 |PRCVR2| Processor IN signal.
9 K5 Key output 5. SWON: "L" 3 |PRCVR2| Processor IN signal output. 3 GND GND .
10 K6 Key output 6.  SWON : "L" 4 GND | GND 4 |MICVR2 | Mic volume output signal.
11 K7 Key output 7. SWON: "L" MICVR2 | Mic volume output signal output. CN27 1 NBV2 | Main NB2 controlled voltage. [
5 C ic volume output sig p
12 S0 Key matrix select signal 0. "'L" : Select 6 | MICAQ | Mic amplifier output signal output. (G/10) 2 | SNBV2 | Sub NB2 controlled voltage.
13 S1 Key matrix select signal 1. "L" : Select 7 GND GND 3 | SNBV1 | Sub NB1 controlled voltage.
14 S2 Key matrix select signal 2. "L" : Select 8 GND GND 4 | NBV1 Main NB1 controlied voltage. I
15| S3 Key matrix select signal 3. "L" : Select 9 | PRL2 | Processor OUT controlied voltage output. 5 | GND | GND
16 sS4 Key matr!x select s!gnal 4. ”L“ : Select CN15 1 M Microphone terminal +8V. 6 +15 +15V.
17 S5 Key matrix select signal 5. "'L" : Select HA0) | 2 GND | GND CN28 1 SNB2 | Sub NB2 switch.
18 S6 Key matrix select signal 6. "'L" : Select 3 SS Standby signal. “"L" : TX (G/10) 2 SNB1 Sub NB1 switch.
19| NC Not used. 4 MG MIC GND CN29 | 1 6DG | +5V.
20 | GND | GND i 5 | MIC | MIC signal. W10 | 2 | MNS | AT manual/auto switch. "L" : Auto
CN3 1 MD | MIC down signal. CN16 | 1 | DATC | DATA mode signal input. "L" : DATA mode 3} GND | GND
W10 | 2 | MU | MIC up signal. #10) | 2 | POV3 | Power volume GND. 4 | PR2 | ATVC2 preset data.
3 NC Not used. 3 | POV2 | Power volume output. 5 | PR1 | AT VC1 preset data.
CN4 1 S6 Key matrix select signal 6. 4 | POV1 | Power volume input. [} Bi Dimmer controlled signal.
(A10) | 2 K7 Key output 7. 5 sS Standby signal. "L" : TX 7 LH Dimmer controlied signal.
3 K6 Key output 6. 6 | GND | GND CN30 | 1 GND | GND
4 K& 1 Key output 5. 71 +8 | +8V. (J10) | 2 | PRE1 | Preset data 1.
5 | NC | Notused. CN17 | 1 | CWD | CW delay controlled voltage output. 3 | PRE2 | Preset data 2.
CNS 1 KO Key output 0. (EN0) 2 +15 +15V. 4 | GND | GND
w10) | 2 S5 Key matrix select signal 5. 3 | KSP2 | Electric keyer speed controlled voltage input. CN31 | 1 | DIM2 | Dimmer signal output.
CN6 1 GND | GND 4 | KSPt Electric keyer speed controlled voltage output. (J10) 2 | bDim1 Dimmer signal input.
(A0} | 2 LRB Function RX-B LED S_ignal .input- Acyive "H" CN18 1 GND | GND CN32 1 | CALS | Marker switch.
3 | LTB | Function TX-B LED signal input. Active "H" (E10) | 2 |[VOXVR2| VOX gain controlled voltage output. (JA0) | 2 | GND | GND
4 LT™M Function TX-M LED slignal AinputA Aqive' N 3 GND GND 3 NC Not used.
5 | LRA | Function RX-A LED signal input. Active "H" 4 | AVR2 | ANTI VOX controlled voltage output. 4 | Cv2 | CAR level volume.
6 | LRM | Function RX-M LED signal input. Active "H" 5 | VOXDL | VOX delay controlled voltage output. 5| € CAR level volume.
7 LK1 Key top LED signal input. 'AC(IVB H 6 GND | GND CN33 1 MON! | Monitor. ON : "H"
8 LTA Function T)'(—A L'ED sngnal'lnput Active “H" 7 | MONVR2 | Monitor signal output. (o
9 LFSK FSK LED sngnal |_nput. Actl_ve ”H” CN19 1 GND GND WA 1 MONI | Monitor. ON - "H"
10| LLSB | LSB LED signal input. Active "H" (E/10) | 2 | MICAO | Mic amplifier output signal. (B/10)
11| LUSB | USB LED signal input. Active "H"
; ] PR CN20 | 1 GND | GND W2 1 MG MIC GND
12| LCW | CW LED signal input. Active "'H £ P Fsi P . OFF )
13| LAM | AM LED signal input. Active “H" (EN0) | 2 SP2 AF signal (PHONE use : OFF). 0/10) | 2 MIC MIC signal.
14| NC Not used. 3 | GND | GND 3 SS Standby signal. “L":TX
15 NC Not used. 4 | MICAO | Mic amplifier signal input. 4 GND GND
16| LFM | FM LED signal input. Active "H'" 5| GND | GND 5| MD | MIC down signal.
17| TR | TXRX identity signal output. 6 | MONVRZ | Monitor signal input. 6 | MU | MIC up signal.
18| 5DIG +5V. CN21 1 GND GND 7 sM MIC +8V.
CN7 1 15 | +15V. (F/10} w3 1 KO Key output 0. SWON: "L"
(B/10) | 2 | VOX | VOXsignal. CN22 |1 K7 Key output 7 input. GNo) | 2 S5 Key matrix select signal 5. "L" : Select
3 | FULL | Full break-in signal. (F10) | 2 K6 Key output 6 input. wa 1 | SNBV1 | Sub NB1 controlled voltage.
CN8 1 | MONI | Monitor. ON: "H" 3 K5 Key output 5 input. } (K/10) | 2 | NBV2 | Main NB2 controlled voitage.
(B0} 4 | S8 | Key matrix select signal 6 input. 3 | NBV1 | Main NB1 controlled voltage.
- - - CN23 1 AFTS | AF VBT switch "H" :ON 4 GND GND
CN9 1 DIM2 D | t.
(8/10) | 2 | DIM1 D;m: :3:: I;.Z:ux (F/10) | 2 | NOTS | NOTCH switch. "H":ON 5 | SNBV2 | Sub NB2 controlled voltage
i 3 | NFM15 | +15V (Except FM mode). 6 +15 +15V.
174 175
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UNCTION

TS-950S/SD

onnector| Terminal Terminal function
No. No.| Name
SWITCH UNIT (B) (X41-3090-00)
CN1 1 SQ1 Squelch volume input except FM mode.
(A/10) 2 SQ2 Squelch volume output except FM mode.
3 | FSQ2 | Squelch volume input with FM mode.
4 | FSQ1 Squelch volume output with FM mode.
5 | GND | GND
6 | NOV2 | Notch volume output.
7 | NOTS | Notch volume input.
CN2 1 |SUBVR2| Sub AF volume output.
(B/10) | 2 | GND | GND
3 |SUBVR1| Sub AF volume input.
4 | GND | GND
CN3 1 | PITVR | Reference voltage (Pitch).
(B/10) 2 PIT CW pitch volume.
3 | AGND | Analog GND
CN4 1 +15 +15V.
(C/10) 2 | ATT 10dB ATT controlied signal.
3 | ATT2 | 20dB ATT controlled signal.
CNS 1 AGS | AGC select switch.
0o | 2 MID AGC time constant MID select signal.
3 | SLOW | AGC time constant SLOW select signal.
4 AGO AGC OFF.
CN6 1 REN2 | RIT encoder output 2.
(F/10) 2 GND | GND
3 REN1 RIT encoder output 1.
CN7 1 GND | GND
(G/10) | 2 | MAINVR2 | Main AF volume output.
3 | GND | GND
4 | MAINVR1 | Main AF volume input.
CN8 1 RFB2 | RF GAIN volume output.
(G/10} | 2 | RFB1 RF GAIN volume input.
CN9 1 SP1 Speaker 1 (AF signal hot side).
(H1O) | 2 GND | GND
3 SP2 AF signal.
(Circuit will opened when PHONE plug is inserted.)
4 GND GND
5 SP2 AF signal.
{Circuit will opened when PHONE plug is incerted.}
6 | GND | GND
CN10 1 GND GND
(E/10) 2 | CEN1 | Click encoder output 1.
3 | CEN2 | Click encoder output 2.
CN11 1 | AFVBT1 | AF VBT volume.
J10) 2 | AFVBT2 | AF VBT volume.
3 NC Not used.
4 | AGND | Analog GND
5 VBT VBT volume.
6 | VRE3 | Reference voltage 3.
CN12 1 SLL Slope tune low cut volume.
(K110) | 2 | AGND | Analog GND
3 SLH Slope tune high cut volume.
4 | VRE1 Reference voltage 1.
5 | VRE2 | Reference voitage 2.
CN13 1 REF4 | Reference voltage 4.
(K/10) 2 | PITVR | Reference voltage (Pitch).
w1 1 GND GND
(K/10)
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TS-9505/SD

TERMINAL FUNCTION

C Terminal Teminal function C Terminal Terminal function
No. | No. \ Name No. | No.| Name
AVR UNIT (X43-3070-01) w1 1| GND | GND
CN1 1 FG2 GND (A/5) 2 -12 Each unit -12V input.
(/51 | 2| F15 | Final unit +15V output. w2 G GND
3 | F15 | Final unit +15V output. (C/5) G GND
CN2 1 | +MT1 | Power supply fan (+). co +15V power supply output.
(A/5) 2 | -MT1 | Power supply fan {-). co +15V power supply of’np'f"'
CN3 1 +MT2 | Transformes fan (+). W3 (A/5) BB +15V power supply bias input.
(A/5) 2 | —MT2 | Transformer fan (). w4 1 S1 Thermal switch + fot power supply heat sink.
CN4 1 | 18SG | Signal unit +15V output. (A/5) 2 S2 Thermal switch — for power supply heat sink.
(A/B) 2 | GND | GND W5(A/5)| 1 | SCRA | SCR unit (X58-3730-00) input.
3 | -12SG | Signal unit -12V output. (D/5) BB +15V power supply bias output.
CN5 1 TPT Approx. 5V output when decrease a RF (B/5) AC-L | Ac live (AC hot side).
(AS) output (power down). (B/5) AC-N | AC neutral (AC GND side).
2 GND | GND N PWR-C | Power switch common.
3 | 15CN | Control unit +15V output. &/5) PWR-M | Power switch make
4 AF15 Control unit +15V output. -
{For AF amplifier pPC2002) (B/5) T-L Power transformer live.
5 | =12CN | Control unit =12V output. (B/5} T-N Power transformer neutran.
CN6 1| BPL | PLL unit +5V output. RF UNIT (X44-3100-00)
(A5h | 2| 15PL | PLL unit +15V output. CN1 TIF_ [ Transmit IF signal (73.05MHz}.
3 GND GND CN2 1 MKR Marker signal
4 | 5DG | Digital unit +5V output. arker signal .
5 GND | GND 2 GND | Maker signal GND.
6 5DS Display unit +5V output. CN3 MVCO | Main LO1 input (73.06~103.05MHz).,
7 | 18DS | Display unit +15V output. CN4 SVCO | Sub LO1 input (40.065~70.055MHz).
8 | GND | GND CN5 1 TF3 | Transmit BPF select signal (14.5~30MHz).
CN7 1 F Display unit heater voltage input. 2 TF2 Transmit BPF select signal (7.5~14.5MHz).
(D/5) (FG GND : AC 4.9V) 3 TF1 Transmit BPF select signal (0.01~7.5MHz).
2 FG Display unit heater GND. 4 GND GND
3 F Display unit heater voltage input. CN6 1 | HIPC | AIP(advanced Intercept Point) controlled signal.
= (FG GND : AC 4.8V) 2 | RBO | Receive band information.
N8 1 5DM DSP unit +5V output. 3 RB1 Receive band information.
(A/5) 2 | 5GND | GND 4 RB2 Receive band information.
3 | 15DM | DSP unit +15V output. 5 RB3 Receive band information.
4 [ 15GND | GND 6 NC Not used.
5 | -12DM | DSP unit -12V output, CN7 MIF | Main IF signal {73.06MHz)
6 NC G.ND - CN8 DRV Transmit drive output,
CNS 1 FG1 Ff”5| unit GND. RAT | Receive antenna input.
(crs) § Eﬁl E!"a: unit Gg‘g/- CNg | 1 | ATT1 | Active "H" 10dB ATT level when receive ATT signal
inal unit +68V output. 2 | ATT2 | Active “L" 200B ATT level when receive ATT signal.
4 FHV Final unit +68V output. 3 +15 +15V.
CN10 1 GND GND 4 PCV Gain variable voltage for power control.
(A5 | 2| GND | GND , CN10 SIF | Sub IF signal.
3 Cco +15V power supply input. Wa 7 GND GND
4 co +15V power supply input. .
N 7 Hv Display unit 40V output. 2 MOS +15V when monitor operates.
3 ATS +15V when AT TUNE operates.
(B/5) 2 HG GND 4 | AGC | RF AGC control signal
gnal.
3 NC GND 5 TXB +15V when transmit
CN12 | 1 | GND | GND 6 | +15 | +15v. '
(B/5) 2 -12 Each unit -12V output. 7 | RXB | +15V when receive.
CN13 1 AC40 | —40V power supply input. . .
{B/5) 2 | ACA40 | —40V power supply input. FINAL U,NIT (X45-3330-00)
3 AC12 | -12V power supply input. CN1 ! FG1 anal common.
4 AC12 | -12V power supply input. 2 FG1 Final common.
CN14 1 F Display unit heater voltage output. i E:z :gg\\;
(D/5) (FG GND : AC 4.9V) N2 ] FG2 GND -
2 FG Display unit heater GND. .
3 F Display unit heater voitage output. 2 F15 +15V.
{FG GND : AC 4.9V) 3| RIS | sy
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Connector| Terminal Terminal function Connector| Terminal Terminal function
- No. No.| Name No. No. | Name
CN3 1 TXI Transmit stopped. 6 FSKC | FSK mode signal output. "L" : Mode select
2 TXB +15V when transmit. 7 | DATC | DATA mode signal output. "L" : Mode select
3 IC- IC meter (). 8 DB DSP mounted signal input. "H" : Mounted
4 IC+ IC meter (+). 9 | LNOT | NOTCH LED signal input.
CN4 1 NC Not Used. ) 10| GND | GND
2 TXB +15V when transmit. 11 SD Serial/parallel conversion IC data output.
3 F15 +15V. (TC9174F)
CN5 1 | MOT+ | Fan motor (+). 12| ST8 Serial/pa([raggl cor;;/ersion IC data enable
. ) output. 174
CNG 2 MD?J/ E?:/:;;raf i)r;put 13| SCK Serial/parallel conversion IC data clock
- - output (TC9174F)
Wi PO Final output. 14 | MOS | Transmit monitor switch input.
DIGITAL UNIT (X46-3050-XX) “H'' : Monitor ON
CN1 1| 8DG | +5V input. CNa 1| GND | GND
2 PRC 2 NC Not used.
3 | LTXB | Transmit LED signal input. 3 S6 Key matrix select signal 6 output.  “L" : Select
4 | ESS | Personal computer interface transmission 4 S5 Key matrix select signal 5 output.  "L" : Select
request signal output. Active ""H"' 5 S4 Key matrix select signal 4 output. “L": Select
5 | TXI | Transmission disable signal output, 6 | S3 | Keymatrix select signal 3 output. "L": Select
6 | CSS | Transmit/receive controlled signal input. 7 S2 Key matrix select signal 2 output.  "L" : Select
S TX, YHY D RX 8 S1 Key matrix select signal 1 output. "L": Select
7 NC Not used. 9 SO Key matrix select signal 0 output. "L": Select
8 | DATC | DATA mode signal output. “L" : DATA mode 10| K7 Keyinput 7. "L":SW ON
9 NC Not used. 1 K6 Key input 6. "L" :SW ON
10 NC Not used. 12 K5 Key input 5. "L" : SW ON
11 | ALMS | MET3 select signal output. 13 K4 Key input 4. "L": SW ON
“L": ALC meter, "H" : Ic meter 14 K3 Keyinput 3. "L":SW ON
12| ATS AT switch input. 15 K2 Key input 2. "L":SW ON
13| ATA AT AUTO input. 16 K1 Key input 1. "L'" : SW ON
14| 12 -12V input. 17 KO Key input 0. "L": SW ON
15 +15 +15V input. 18 MU MIC up signal input. "L" : SW ON
16| GND GND 19 MD MIC down signal input. ‘L' : SW ON
CN2 1 GND 20| GND | GND
2 PLE4 | PLL controlled data enable 4 output. CN5 1 GND GND
3 | PLE2 | PLL controlled data enable 2 output. 2 | FDT | FL tube and LED display data output.
4 | PLE9 | PLL controlled data enable 9 output. 3 | FCK | FLtube and LED display data clock output.
5 | PLE3 | PLL controlled data enable 3 output. 4 FLE | FLtube and LED display data enable output.
6 | PLES | PLL controlled data enable 5 output. 5 | FBY | FL tube and LED display data busy input.
7 | PLE8 | PLL controlled data enable 8 output. “L": Busy
8 | PLE6 | PLL controlled data enable 6 output. 6 | RES | Resetsignal output. "L : Reset
9 | PLE?7 | PLL controlled data enable 7 output. 7 | 5DG | +5V.
10 NC Not used. 8 LH Dimmer controiled signal input {Latch).
11 PDA PLL controlled data output. 9 B‘I Dimmer controlled signaf output (Blanking).
12| PCK | PLL controlled data clock output. 10| GND | GND
13| MLE DSP controlled data enable output (PLL). CN6 1 GND GND
14 | MEN DSP controlled data enable output (DSP). 2 NC Not used.
15| MCK DSP controlled data clock output (DSP, PLL). 3 VBD PLL band information D output.
16 | MDA | DSP controlled data output {DSP, PLL). 4 VBC PLL band information C output. ] VvCo
17 uL2 Unlock signal input. 5 VBB PLL band information B output. j select
18| UL3 Unlock signal input. 6 VBA PLL band information A output. J of VCO1
19 | FSKC FSK mode signal output. "'H" : FSK mode 7 uL1 Unlock signal input.
20 [ SEL1 FSK controlled signal 1 output {shift width). 8 PCK PLL controlled data clock output.
21| SEL2 FSK controlled signal 2 output {shift width). 9 PDA PLL controlled data output.
22 | SEL3 | FSK controlled signal 3 output {shift direction) 10 [ PLE? PLL controlled data enable 1 output.
23 NC Not used. 11| PLEO | PLL controlled data enable O output. ,
24| GND | GND 12 | MABK | Main AF blanking output. "H'" : Blanking
1 CN3 1 GND GND 13 | SABK [ Sub AF blanking output. ""H"' : Blanking
2 | SSBC | SSB mode signal output. "L": Mode select 14| GND | GND
3 FMC FM mode signal output. "L : Mode select CN7 1 5DG | +5V.
4 | CWC | CW mode signal output. "L" : Mode select 2 EN1 Main encoder pulse 1 input. | 1 rotation:
5 | AMC | AM mode signal output. "L" : Mode select 3 EN2 Main encoder pulse 2 input. J 250 pulse
4 GND | GND
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Connector| Terminal Terminal function Connector| Terminal Terminal function
No. No. | Name No. No.| Name
CN8 1 CEN1 Click encoder pulse 1 input. | 1 rotation : 5 LPO Transmit band information 0 output.
2 | CEN2 | Click encoder pulse 2 input. | 25 pulse CN19 1 LNOT | NOTCH LED signal output.
3 GND GND 2 LTXB | Transmit LED signal output.
4 | REN1 | RIT encoder pulse 1 input. ]f 1 rotation : 3 | LMTA | AT-TUNE LED signal output.
5 | REN2 | RIT encoder pulse 2 input. | 50 pulse 4 | HIPC | AIP LED signal output.
6 | GND | GND CN20 | 1| 5DG | +5V.
CNS 1 NC Not used. . o . 2 GND GND
2 ‘RXD | Personal computer !nterface receive sngnal input. cN21—-1 | GND-- GND—— R
3 TXD Personal computer interface transmit signal output. 2 | SRBK | Sub RF blanking output. "H" : Blanking
4| DGD | GND . - -3 | MRBK | Main RF blanking output. "H" : Blanking
‘ 5 CTS Perstnal. corlnputer interface transmission CNZ2 1 50G 75V
enable signal input. ) . .
6 | RTS Personal%ompupter interface reception 2 | SEN1 | Sub encoder pulse 1 input. | 1 rotation :
enable signal output. 3 | SEN2 | Sub encoder pulse 2 input. S 100 pulse
NC | Not used. 4 | GND | GND
CN10 MNS | AT manual/auto switch. CN23 | 1| SMG | Analog GND
"L Auto, "H™ - Manual 2 | SMKR | SM-230 sub-marker data output.
) ’ ) 3 RGO SM-230 span switch input.
2 | PR2 | ATVC2 preset data output. 4 | RG1 | SM-230 span switch input.
i ggé f_‘;\y C1 preset data output. 5 | SMKC | SM-230 sub-marker controlled signa!
: output. "L'":ON, "H" : OFF
5] GND | GND 6 | DGG | GND
e ; 3.3 ;1T2¥UNE LED signat i 71 NC 1 Mot used
signal input.
3 | APRE | AT manual/auto signal output. IF UNIT (X48-3060-00)
“L': Auto, "H'" : Manual CN1 1| 88FC | 2.7kHz filter select. .
- T4 | VSWR | AT SWR D/A converter data output. 2 | 88FE | CWfilter select.
5 | VREF | A/D converter reference voltage output {5V). 3 | 88FD | 1.8kHz filter select.
6 | AGND | Analog GND 4 88FB | AM filter select.
7 | POD2 | AT VC2 position volume signal input. 5 | 88FA | FM filter select.
8 | POD1 | AT VC1 position volume signal input. 6 | MNG2 | Main NB2 pulse input.
CN12 | 1 | VRE3 | A/D converter reference voltage output (5V). 7 | 'MNG1 | Main NB1 pulse input.
2 | VBT | VBT volume input. g ';?g Ef’d°kf‘nsq“e'§“,;
3 | AGND | Analog GND 0l ne N'oteu‘; e‘z switeh.
CN13 1 VRE2 | A/D converter reference voltage output {SV). ) 1 SNB1 Sub NB1 'switch
2 | VRE1 A/D converter reference voltage output (V). o
3 StL Slope tune low cut volume input. 2 | SNBZ | Sub NB2 switch.
4 SLH Slope tune high cut volume input. CN3 1 ALC ALC{ voltage. )
5 | AGND | Analog GND 2 CKY Keying controlled signal.
CN14 1 RWM | Reflected wave voltage input. 3 GND_ | GND . .
2 | MET3 | ALC/Ic voltage input. CN4 TIF TX IF signal output {73.05MHz).
ALMS "L" : ALC "H":lc CNS5 H642 | Main LO2 input (64.22MHz).
3 | MET1 | Signal/RF voltage input. RX: Signal, TX : RF CN6 MIF | Main 1st IF signal input {73.05MHz).
4 :(?QAD _/*:mclessghg‘efer voltage input. CN7 SUBIF | Sub 1st IF signal input (40.055MHz).
g AGND Ag;:g oND CN8 | 1| NB | Main NB signal output (8.83MHz).
2 NBG Main NB signal GND.
CN15 1 VRE4 | A/D converter reference voltage output {5V). CND 1507 | Sub LO2 i (50.75MH
2 | PIT | PITCH volume input. u input (50.75MHz).
3 | AGND | Analog GND CN10 | 1 | SRBK | Sub IF blanking.
4 NC Not used. 2 | MRBK | Main IF blanking.
CN16 | 1 Bl Dimmer controlied signal input (Blanking). CN11 | 1| GND | GND
2 LH Dimmer controlled signal output (Latch). 2 | SP3 | Speaker output. (AF output will opened
CN17 1 | GND GND when using EXT. SP.)
2 RB3 Receive band information 3 output. 3 GND GND .
3 RB2 Receive band information 2 output. 4 SP2 Speaker input. -
4 | RB1 Receive band information 1 output. CN12 PKSS | Packet stand-by switch.
5 RBO Receive band information 0 output. CN13 1 IFO2 | IF OUT2 input (455kHz).
6 HIPC | AIP ON/OFF signal output. 2 GND | GND
CN18 1 GND GND CN14 1 SP1 Speaker input.
2 LP3 Transmit band information 3 output. 2 GND | GND
3 LP2 Transmit band information 2 output. 3 SS Stand-by switch.
4 LP1 Transmit band information 1 output. 4 RAL External ALC.
178
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Connector| Terminal Terminal function Connector| Terminal Terminal function
No. No.| Name No. No. | Name
5 EKS Electric key switch. CN6 1 AFT AF TUNE clock pulse {80kHz + 50kHz).
6 | COM [ Paddle common. 2 GND | GND
7 1 DOT [ Paddle dot input. CN7 1| NB1 | Noise blanker 1 switch.
8 | DASH | Paddle dash input. 2 | NB2 | Noise blanker 2 switch.
9 | KSW | Key switch. 3 | MONI | Monitor switch.
CN15 1 | SANO | Sub audio input. 4 +15 +15V.
2 | GND | GND 5| GND | GND
3 | MANO | Main audio input. CN8 1 | MONVRZ | Monitor signal input.
4| GND | GND 2 | GND | GND A
5 ANI Rear panel MIC signal output. 3 | AVR2 | ANTI VOX controlled voltage input.
6 GND GND . 4 GND GND
7 | SAF | Sub detection output. 5 | VOXDL | VOX delay controlled voltage input.
8 GND GND 6 GND GND
CN16 1 C107 | Sub CAR input (10.695MHz). 7 | VOXVR2 | VOX GAIN controlled voltage input.
2 | GND | GND . 8 | GND | GND
3 | GND | GND CNS 1| +15 | +18V.
CN17 1 | TR455 | TX/RX 455kHz IF IN/OUT. 2 158 +15V switch.
2 | GND | GND CN10 | 1 RBC | Receive timing controlled signal.
CN18 1 GND GND 2 | VOXQ | VOX delay signal.
2 | GND | GND 3 KEY KEY signal.
3 H928 | Main LO3 input (9.825MHz). 4 CWB CW voltage supply +15V.
W1 1 GND | GND CN11 1 AF Audio signal output.
2 AGC | AGC voltage. 2 | GND | GND
3 NC Not used. 3 NC Not used.
4 RXB 15V when receive. CN12 1 GND GND
5| TXB | 15V when transmit. 2 | MICAO | MIC amplifier signal input.
6 -12 | -12V. 3 | NC | Notused.
71 +#15 | +15V 4 | MOVR1 | Monitor signal output.
8 | SMET | Analog S-meter. 5 | GND | GND
AF UNIT (X49-3020-00) CN13 | 1 | GND | GND
CN1 1 | MNG1 | NB1 gate controlled signal. 2 | MAINVRZ | Main AF volume input.
2 | MNG2 | NB2 gate controlled signal. 3 | GND | GND
3 sQ Squelch signal. 4 |SUBVR2| Sub AF volume input.
4 STS Sidetone switch. CN14 1 NC Not used.
5 RXB +15V when receive. 2 | MAINVR1 | Main AF volume output.
6 TXB +15V when transmit. 3 NC Not used.
7 DB DSP ON signal. 4 |SUBVR1| Sub AF volume output.
8 FSKC FSK mode controlled signal. CN15 1 TON Repeater tone input.
9 | CWC | CW mode controlled signal. 2 | GND | GND
10| FMC | FM mode controlted signal. CN16 1 GND | GND
11 | SSBC | SSB mode controlled signal. . 2 | SABK | Stb AF blanking input.
12 | FMNC | FM NARROW mode controlled signal. 3 | MABK | Main AF blanking input.
131 =12 12V 4 | PLEO | PLL controlled data enable O input.
14] +15 | +15V. 5 | PLE1 | PLL controlled data enable 1 input.
CN2 1 NB Main NB signal output (8.83MHz). 6 PDA PLL controlled data input.
2 | NBG_| Main NB signal GND. 7 | PCK | PLL controlled data clock input.
CN3 1 GND | GND 8 UL Unlock detection signal output.
2 [ SANO | Sub audio output. 9 VBA PLL band information A.
3 GND | GND 10| vBB PLL band information B.
4 [ MANO | Main audio output. 11| VvBC PLL band information C.
5 | GND | GND 12| VBD | PLL band information D.
6 SAF Sub detection input. 13 NC Not used.
CN4 1| GND | GND 14| GND | GND
2 | DAF2 | DSP AF input. CN17 1 VBD | VCO select signal (VCO7).
3 GND GND 2 VBC - | VCO select signal (VCO7).
4 | DAF1 DSP AF output. 3 VBB VCO select signal (VCO7).
CN5 1 GND | GND 4 VBA | VCO select signal (VCO7).
2 |AFVBT1 | AF VBT volume. 5 | GND | GND
3 | AFVBT2 | AF VBT volume. CN18 1 | 10VCO | PLL reference signal {10MHz).
4 | GND | GND 2 | GND | GND
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Connector| Terminal Terminal function Connector] Terminal Terminal function
No. No. | Name No. No.| Name
CN19 H642 | Main LO2 output (64.22MHz). 3 | 15PL | +15V.
CN20 LO PLL1 loop IF input (35.05~35.55MHz). 4 8PL +8V.
CN21 AFTSW | AF VBT ON/OFF controlled input. CN7 Lo PLL1 loop IF output (35.05~35.565MH?z).
wWi1 1 GND GND i CN8 SVCO | Sub LO1 output (40.065~70.055MHz).
2 | SCAF | Main SSB, CW AF input. CN9 H507 | Sub LO2 output (50.75MHz).
3] GND | GND w1 1 | FSKC | FSK mode controlled signal.
4 _| FAAF_| Main FM, AM AF input. 2 | SEL1 | Space frequency select signal.
5 | GND | GND 3 | SEL2 | Space frequency select signal.
W2 1 TF3 Transmit BPF select signal {(14.5~30MHz). 4 | SEL3 | Keying pole {shift direction) select signal.
2 TF2 Transmit BPF select signal (7.5~14.5MHz). w2 20M Reference signal (20MHz).
i C';I'rf\:j1D gﬁgsmlt BPF select signal (0.01~7.5MHz). CAR UNIT (X50-3110-XX)
W3 MVCO | Main LO1 output (73.06~103.05MHz). CN1 ; 2?335 ("3";'8 LO4 output (355kHz).
PLL UNIT (X50-3100-00) 3 | H928 | Main LO3 output (9.285MHz).
CN\1 1 GND | GND 4 | GND
2 NC Not used. CN2 1 AFT | AF TUNE clock {80kHz + 50kHz).
3 | SEL3 | Keying pole (shift direction) select signal. 2 GND | GND
4 | SEL2 | Space frequency select signal. CN3 | 1 | €107 | Sub CAR output (10.7MHz).
5 SEL1 Space frequency selecF signal. 2 GND GND
6 | FSKC | FSK mode controlled signal. 3 | C100 | Main CAR output (100kHz).
7 uL3 Unlock detection signal {Sub LO). 4 GND | GND
8 uL2 Unlock detection signal (Main LO, CAR). -
9 MDA PLL, DSP data. CN4 1 10M PLL reference signal (10MHz).
e —— |104-McK | PLL.DSP data clock. - ] .| 2] GND JGND L
11 MEN DSP command enable. 3 NC Not used.
12| MLE PLL data enabte (DSP). CN5 1 | 10VCO | PLL reference signal {(10MHz).
13| PCK | PLL data clock. ~ | 2] GND | GND
14 PDA PLL data. CN6 1 FSKC | FSK mode controlled signal.
15 NC Not used. 2 SEL1 Space frequency select signal.
16 | PLE7 PLL data enable (PLL7). 3 SEL2 | Space frequency select signal.
17 | PLE6 | PLL data enable (PLL®). 4 | SEL3 | Keying pole {shift direction) select signal.
18 | PLE8 | PLL data enable (PLL8). CN7 1 AFSK | FSK mark, space signal.
19| PLES | PLL data enable (PLL5). 2 | GND | GND
20 | PLE3 | PLL data enable (PLL3). 3 NC Not used.
21 | PLES | PLL data enable (PLL9). CN8 1 RTTY | FSK KEY.
22 | PLE2 PLL data enable (PLL2). 2 GND | GND
23 | PLE4 | PLL data enable (PLL4). -
24| GND GND CN9 1 CALS | MKR switch.
CN2 1 VBD VCO select signal (VCO7). 2 GND GND -
2 VBC VCO select signal (VCO7). CN10 20M Reference signal (20MHz).
3 VBB VCO select signal (VCO?7). CN11 1 MKR | MKR signal {500kHz).
4 | VBA | VCO select signa! (VCO7). 2 NC Not used.
5 GND | GND CN12 1 DGG | Digital GND
CN3 1 PDA PLL data. 2 | SMKC | Sub marker control.
2 PCK PLL data clock. 3 RG1 Monitor scope SPAN switch.
3 PLE6 | PLL data enable (PLLS). 4 RGO Monitor scope SPAN switch.
4 | PLE5 | PLL data enable (PLL5). 5 | SMKR | Sub marker voltage.
5 | PLE9 | PLL data enable (PLL9). 6 | SMG | Analog GND
6 | PLE4 | PLL data enable (PLL4). CN13 1 GND | GND
7 UL4 Unlock detection signal. 2 RTS Transmit request output.
CN4 1 MDA | PLL, DSP data. 3 CTS Transmit possible input.
2 | MCK | PLL, DSP data clock. 4 | DGG | Signal GND
3 MEN DSP command enable. 5 TXD Transmit data output.
4 | MLE | PLL data enable (DSP). 6 | RXD | Receive data input.
5 GND GND 7 GND GND
CN5 1 15PL | +15V. W1 1 PDA PLL data.
2 5PL +5V. 2 PCK PLL data clock.
3 GND | GND 3 | PLE6 | PLL data enable (PLLS).
2 5PL +5V. 5 | PLE9 | PLL data enable (PLL9).
6 | PLE4 | PLL data enable (PLL4).
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Connector| Terminal . Terminal'function Connector| Terminal Terminal function
No. |[No.| Name No. No.| Name
7 UL4 Unlock detection signal. CN3 1 GND GND
W2 1 GND | GND (A/3) 2 AF Audio signal input.
2 5PL +5V. CN4 1 NC Not used.
3 18PL | +15V. (A/3) 2 CWB | CW mode voltage supply.
4 8PL +8V. 3 | VOXQ | VOX DELAY signal.
J1. EXT STD | External reference input (10kHz, 1Vp-p/600Q) CN5 1 KEY KEY signal.
J2 RKEY | FSK KEY. (AJ3) 2 RBC Receive timing controlled signal.
J3 1 SMG | Analog GND CN6 1 SP1 AF signal output.
2 | SMKC | Sub marker control. (A3) 2 GND GND
3 RG1 Monitor scope SAPN switch. CN7 1 TPT Temperature power down voltage +5V.
4 NC Not used. (A/3) 2 | =12CN | =12V for control unit.
5 RGO Monitor scope SPAN switch. 3 15CN | +15V for control unit.
~ 6 NC Not used. 4 AF15 | Voltage supply +15V for audio amplifier.
7 | SMKR | Sub marker voltage. 5 GND GND
8 | DGG | Digital GND CN8 1| ATS | AT switch.
Ja 1 GND GND (A/3) | 2 ATA AT AUTO switch.
2 TXD Transmit data output. 3 FULL | Full break-in signal.
3 RXD Receive data input. 4 VOX | VOX signal.
4 CTS Transmit possible input. 5 SS Stand-by switch.
5 RTS Transmit request output. 6 GND | GND
6 NC Not used. 7 +15 +15V.
FILTER UNIT (X51-3060-XX) CN9 | 1| NC | Notused.
CN1 AT1 AT input. (A/3) 2 | DATC | Data controllgd signal.
N2 AT2 AT output, 3 SS Stand-by switch.
- CN10 1 GND GND
CN3 1 RANT | Receive antenna. (A3) 2 SP1 Audio sianal
gnal.
2 GND GND 3 CKY Keying control.
CNa PO | Fiiter input. 4 | SS | Stand-by switch.
CN5 1 GND GND 5 ALC ALC signal.
2 F15 | +15V. CN11 1 | KSW | Key switch.
3 F5 | +5V. (A/3) 2 | RAL | External ALC input.
CN6 1 VSR Reflector detection. 3 EKS Electric key switch.
2 | GND | GND CN12 | 1 | KSP2 | Electric keyer speed.
3 | GND | GND (A/3) 2 | KSP1 | Electric keyer speed.
4 VSF Forward detection. 31 cwWD | CW delay.
5 PD Power output drop. 4 +15 +15V.
‘CN7 11 10A | 7.5~10.5MHz. CN13 | 1 | TXB | Voltage supply for transmit {+15V).
2 | 25A | 21.5~24.5MHz. (A3) 2 | CKY | Keying controlled signal.
3 28A 24.5~30MHz. ) 3 NC Not used.
4 7A 4~7 5MHz, AT coiltap band CN14 1 AGO AGC OFF.
5 18A 14.5~18.5MHz. F nformation (A/3) 2 | SLOW | AGC time constant SLOW select signal.
6 21A 18.5~21.5MHz. 3 MID | AGC time constant MID select signal.
7| AA | 25~4MHz 4 | AGS | AGC switch.
8 14A 10.5~14.5MHz -
9 NG Not used. CN15 1 TXB Voltage supply for transmit (+15V).
10| GND | GND (A/3) 2 TXI Transmit stop signal. .
CNB T PO Filter seloct. . 3 IC- Collector current (-} spnal.
. . . 4 IC+ Collector current {+) signal.
2 LP1 Filter select. 4 digit BCD input.
3 LP2 Filter select. CN16 ! NC Not used.
4 | LP3 | Filter select. Wa) 12| NC | Notused
5 GND | GND 3 ATA | AT AUTO switch.
W23 ] F15 15V 4 ATS AT switch.
. 5 NC Not used.
2 X8 +15V when transmit. CN17 ] GND GND
CONTROL UNIT (X53-3230-00) (A/3) 2 VSR Reflector voltage.
CN1 11 GND | GND CN18 | 1 | AGND | GND
(A/3) 2 | GND | GND (A/3) 2 | AGND | GND
3 BZ | Beep level input. 3 | PRM | Processor meter.
CN2 1 GND GND 4 | MET1 Meter signal input.
(A/3) 2 VO Voice synthesizer signal. 5 | MET3 | Meter signal.
6 | RWM | SWR meter signal.
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Connector| Terminal Terminal function Connector| Terminal Terminal function
- Ne. No.| Name Nae. No.| Name
CN19 1 GND GND 3 FULL | Full break-in signal.
(A/3) 2 +15 +15V. 4 | CWB | CW mode voltage supply.
3 -12 ~12V. 5 +5 +5V.
4 ATA AT AUTO switch. 6 GND GND
5 | ATS | AT switch. CN29 | 1 NC" | Not used.
6 | ALMS | -ALC meter switch: (A3) 2 | KSP1 | Electric keyer speed.
71 NC | Notused. 3 | KSP2 | Electric keyer speed.
81 NC 1 Notused. 4 CN30 | 1| NC | Notused.
9 | DATC | Data controlled signal. (C/3) 2 KSP1 Electric keyer speed.
101 NC | Notused. _ 3 | KSP2 | Electric keyer speed.
11 CSS Stand-by controlled signal.
12 TXI Transmit stop signal. CN31 ! GND | GND -
13 ESS Personal computer interface STBY switch. (C3) 2 | AUTO | AUTO waiting.
14| LTXB | ON AIR LED signal. 3 | REV | Reverse. .
15 | PROC _ 4 WT1 \Na!‘t!ng {Manual sett!ng 1).
16 | 5DIG +5V voltage supply for digital unit. 5 WTO Wamr'\g {Manual setting 0).
CN20 1 RXB Receive voltage supply +16V. CN32 KEY Key signal (Key down : OV, Key up : 15V).
(A/3) 2 TXB Transmit voltage supply +15V. (CR) -
3 RBC | Receive timing controlled signal. CN33 KEY | Key signal (Key down : OV, Key up : 15V).
4 | PRS | Processor switch. (A/3)
5 AGS | AGC switch. W3 1 GND | GND
6 MID AGC time constant MID select signal. (A/3) 2 | AUTO | AUTO waiting.
7 | SLOW | AGC time constant SLOW select signal. 3 REV Reverse.
8 AGO | ‘AGC OFF. 4 WT1 Waiting (Manual setting 1).
9 | SSBB | SSB mode voltage supply (+15V). 5 WTO Waiting (Manual setting 0).
10|~ PRM1— | Processoer meter signal input. W4 1 8V +8v.
11| GND | GND (B/3) 2 | ALCC | ALC signal connection.
12 | SMET | S-meter signal. 3| -12 -12V.
13 NC Not used. 4 | GND | GND
14 D15 +15V supply when connect to DSP-10. W5 1 NC Not used.
CN21 1) 8V | +8V. B/3) | 2 | MET1 | Meter signal.
(A/3) 2 | ALCC | ALC signal connection. 3 ATS AT switch.
3 -12 -12Vv. 4 TPT Temperature power down voltage +5V.
4 GND GND 5 GND GND
CN22 1 NC Not used. 6 +15 +15V.
(AJ3) 2 | MET1 | Meter signal input. AT UNIT (X53-3240-00)
131 I\ﬁg Z‘;”;Sj;gﬁ"e power down voltage +5V. CN1 AT1 | AT input terminal.
5 +15 +15V. CN2 AT2 AT output terminal.
6 GND GND CN3 1 VRE +5V reverence.
CN23 | 1 | SSBB | SSB mode voltage supply (+15V). 2| POD2 | Volume 2 output.
(A/3) 2 | PRCSW | Processor switch. 3 | GND | GND
CN24 | 1 PD Power output drop signal. 4 | POD1 | Volume 1 output.
! (B/3) 2 GND GND CN4 1 NC Not used.
3 | VSF | Forward voltage. 2| M2- | Motor 2 drive (-).
CN25 [ 1 | GND [ GND S| | poor arice E*)*
B/3) | 2| 8v | +8v. - otor 1.anve t=).
3 | POV3 | Power output volume GND. 5] Mi+ | Motor1 dive (+).
4 | POV2 | Power output volume output. CNS T ] F5 | +5V.
5 | POV1 | Power output volume input. 2} F15 | +15V.
CN26 1 COM | Paddie input common. 3 GND_| GND
(C/3) | 2 | DASH | Paddle dash input. CN101 | 1| 28A | 245~30MHz.
3 | DOT | Paddle dot input. 2| 25A | 21.5~24.5MHz.
CN27 | 1 | EKS | Electric keyer switch. 3| 21A | 18.5~21.5MHz. .
(C/3) | 27| KEY | Key signal (Key down : OV, Key up : 16V). 4| 18A | 14.5~185MHz. AT coitap
3 | FULL | Full break-in signal. 5 14A 10.5~14.6MHz. band information
4 | CWB | CW mode voltge supply. 6 10A 7.5~10.5MHz.
5 +5 +5V. 7 7A 4~7MHz.
6 GND GND 8 4A 2.5~4MHz
- - 9 | GND | GND
CN28 1 EKS Electric key switch. ] -
(A/3) 2 KEY Key signal (Key down : OV, Key up : 15V). Wi Vel VC1 hot side.
182
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TERMINAL FUNCTION

TS-950S/SD

Connector| Terminal Terminal function Connector| Terminal Terminal function
No. |No.| Name No. |No.| Name_
W2 VC2 VC2 hot side. 10| GND | GND
W3 GND GND 11 | DADT | Data to D/A converter.
W4 1 oK “H" when tuning. 12 | CK17 | Serial clock. .
2 | VSWR | VSWR. 13 | ADDT | Data from A/D converter.
3 | APRE | "L" when auto tuning. 141 GND | GND
4 VRE +5V reference. 15 cC A/D convert commamd.
5 | PRE1 Preset data 1. 16 | LEC D/A convert command.
6 PRE2 | Preset data 2. 17 SH Sample hold amplifier, sampling timing.
7 | POD2 | Position 2. 18| GND | GND
8 GND GND 19 MIX MIX.
9 GND GND 20 | GND GND
10 | POD1 | Position 1. CN6 1| GND | GND
11 GND Analog GND for digital unit. 2 | 5DMS | +5V voltage supply for digital section.
W5 1| ATA | AT AUTO switch. 3 | MLE | PLL data enable.
2 ATS | AT switch. 4 | MEN | DSP command enable.
W101 VC | VC1, VC2 common side. > vk | P ng data clock
W102 GND GND 7 RTTY FSK, KEY.
DSP UNIT (X53-3260-00) 8 | CKY | CWKEY.
CN1 1 GND GND 9 TXB TX +15V.
2 | DMIC | MIC input. CN7 1| GND | GND
3 | DAF1 | Audio input. 2 CLK Reference signal.
4 DAF2 | Audio output. 3 GND GND
5 GND GND 4 +5 +5V.
6 GND GND 5 | MCK2 | PLL data clock.
7 DB +15V. 6 | MLE2 | PLL data enable.
8 | D455 | 455kHz output. 7 | MDA2 | PLL data.
CN2 1] 12 | -12v. 8 | +15B | +15V.
2 | GND | GND Wi 1 +158B | +15V.
3 | GND | GND 2 | MDA2 | PLL data.
4 +15 +15V. 3 | MLE2 | PLL data enable.
CN3 1| 10M | 10MHz reference. 4 | MCK2 | PLL data clock.
2 | GND | GND S #5 | +5V.
CNa 1 GND GND 6 GND GND .
2 MIX MIX. 7 CLK Reference signal.
3| GND | GND 8 | GND | GND
4 SH Sample hold amplifier, sampling timing. DSPA |1 GND | GND .
5 LEC | DJA convert command. 2 | 5DMS | +5V voltage supply for digital section.
6 | CC | AD convert command. 3 | MLE | PLL data enable.
71 GND | GND 4 | MEN | DSP command enable.
8 | ADDT | Data from A/D converter. 5 | MCK | PLL/DSP data clock.
9 | CK17 | Serial clock. 6 | MDA | PLL, DSP data.
10 | DADT | Data to D/A converter. 7 RTTY | FSKKEY.
11 GND GND 8 CKY CW KEY.
12 | ANSW | DJ/A converter output duty adjust. 9 | TXB | TX+15V.
13 | MOD2 | LPF input mute. 10| NC | Not used. ,
14 | MODO | DMIC-DAF1 select, DAF1-DAF2 through. 1| -12 | ~12V voltage supply for analog section.
15 | MOD1 | ATT control. 12} GND GND
16 | +15A | +15V. 13| GND | GND
17| +15A | +15V. 14 +15 +15V voltage supply for analog section.
18| HPF1 HPF control. 15 | 10DMS | Reference.
19 | HPF2 | HPF control. 16 | GND | 10DMS GND
20 | "GND GND 17 NC Not used.
CNS 1 GND GND 18 NC Not used.
2 | HPF2 | HPF control. DSPB | 1| GND } GND
3 | HPF1 | HPF control. 2 | DMIC | MIC input.
4 | +15A | +15V 3 DAF1 Audio input.
5 | +15A | +15V. 4 | DAF2 | Audio output.
6 | MOD1 | ATT control. 5| GND | GND
7 | MODO | DMIC-DAF1 select, DAF1-DFA2 through. 6 | GND | GND
8 | MOD2 | LPF input mute. 7 D455 | 455kHz IF output. .
9 | ANSW | D/A converter output duty adjust. 8 DB | Analog-DSP select signal.
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TS-9505/SD

TERMINAL FUNCTION

Connector| Terminal Terminal function Connector{ Terminal Terminal function
No. No. | Name No. No. | Name
DISPLAY UNIT {X54-3080-00) 9 | SSBB | +15V when SSB mode.
CN1 1 5DG +5V voltage supply for keyboard (+5V). 10 | PRM1 | Compression meter voltage output.
2 TR TX/RX signal input. 11} GND GND
3 LFM FM mode LED output.  Active ""H" 12} SMET | S-meter voltage output.
4 NC Not used. 13 NC Not used.
5 NC Not used. 14 D15 +15V voltage supply output for DSP-10.
6 | LAM | AM mode LED output. Active "H" CN2 1 | MOS | Monitor switch.
7 |—EW—| CW-modeLED output:- Active “*H'"* —— {727 —CK 1 TCO174F clock'signal. ~
8 | LUSB | USB mode LED output. Active “H" 3 | STB | TC9174F strobe signal.
9 | LLSB | LSB mode LED output. Active "H" 4 [ SD | TCO174F data signal.
10 | LFSK | FSK mode LED output. Active ""H" 5 | GND | GND
11| LTA | Function TX-A LED output.  Active "'H" 6 | LNOT | NOTCH LED voltage.
12| LK1 Key top LED output.  Active "H". 7 DB On signal for DSP-10.
13| LRM | Function RX-M LED output.  Active "'H" 8 | DATAC | Data mode controlled signal.
14 | LRA | Function RX-A LED output. Active '‘H" 9 | FSKC [ FSK mode controlled signal.
15| LTM | Function TX-M LED output.  Active "H" 10 | AMC | AM mode controlled signal.
16 | LTB | Function TX-B LED output. Active "H" 11| CWC | CW mode controlled signal.
17 | LRB | Function RX-B LED output. Active "'"H" 12| FMC | FM mode controlled signal.
18| GND GND 13 | SSBC | SSB mode controlled signal.
CN2 1 TN1 67.0~250.3Hz repeater tone output. 14| GND GND i
2 GND GND CN3 1 | AFSK1 | AFSK signal.
CN3 1 TN2 1750Hz repeater tone output. ; SA'\;I\D/ IC\SAII\ICDs'gnaI
1 .
2 GND | GND 2 GND | GND
CN4 1 BZ Beep level output.
- 21 GND |-GND — — | J CN4 1.} CV2-.! CAR volume-2.- —_— —
CN5 3 GND GND 2 CV1 CAR volume 1.
2 Bl Dimmer blanking sianal i CN5 1 GND _MIC GND for DSP-10.
g signal input. .
3 LH Dimmer controlled output. 2 | DMC | MIC signai for DSP-10.
4 5DG +5V voltage supply input. CN6 1 RFB1 RF GAIN reference voltage.
5 RES Reset signal input. "'L" : Reset 2 RFB2 | GND
6 FBY Serial busy output. 'L’ : Busy 3 PRL2 Processor level controlled signal.
7 | FLE | Serial enable input. 4 | GND | GND
8 FCK Serial clock input. CN7 1 GND GND
9 FDT Serial data input. 2 SCAF | Main band SSB and CW mode AF output.
10| GND | GND 3 GND | GND
CNe6 1 F FL tube filament power supply input. 4 | FAAF | Main band FM and AM mode AF output.
Between F to F : Approx. AC 9.6V 5| GND | GND
2 FG FL tube filament power supply output. CN8 1 +15 +15V.
Center tap DC bias : Approx. —28V 2 GND GND
3 F FL tube filament power supply input. 3 -12 ~12V.
Between F to F : Approx. AC 9.6V CNg 1 +15 +15V.
4 HV FL tube drive voltage supply input {approx. —40V). 2 -12 ~12V.
5 | HG | FL tube drive voltage supply GND. 3 | FMNC | FM NARROW mode controlled signal.
6 | 15DS | FL tube drive voltage supply input (+15V). 4 | SSBC | SSB mode controlled signal.
7 | GND | GND 5 | FMC | FM mode controlled signal.
8 5DS FL tube drive voltage supply input {+5V). 6 | CWC | CW mode controlled signal.
CN7 1 5C Voltage supply output for option VS-2. 7 | FSKC | FSK mode controlled signal.
21 SD Serial data output for option VS-2. 8 DB On signal for DSP-10.
3 SCK Serial clock output for option VS-2. 9 TXB +15V when transmit.
4 BSY Busy input for option VS-2. 10 RXB +15V when receive.
5 STR Start signal output for option VS-2. 1 STS Sidetone switch.
6 GND GND 12 SQ Squelch signal.
SIGNAL UNIT (X57-3380-00) 13| NG2 NB2 gate controlied sfgnal.
Nt 1 RXB 215V when receive. 14 | NG1 NB1 gate c9ntrol|ed snghal.
2 B +15V when transmit. CN10 1 88FD | 455kHz IF filter select signal.
3 RBC Receive tlmlng signal. 2 88FE 455kHz F filter select signal.
4 PRS Processor switch. 3 | 88FC | 455kHz IF filter select signal.
5 AGS +15V except data mode. 4 | 88FB | 455kHzIF f!lter select sfgnal.
6 | MID | AGC time constant MID select signal. 5 | 88FA | 455kHz IF filter select signal.
7 | SLOW | AGC time constant SLOW select signal. 6 | MNG2 | NB2 gate controlied signal.
8 AGO | AGC OFF signal. 7 | MNG1 | NB1 gate controlled signal.
184
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TERMINAL FUNCTION

TS-950S/SD

Terminal Terminal function Terminal Terminal function
No. |Ne.| Name No. |No.| Name

8 sQ Squelch signal. CN14 1 NOTS | NOTCH switch.

9 STS Sidetone switch. 2 { NFM15 | +15V except FM mode.

10 NC Not used. 3 | FSQ1 | FM squelch volume 1.
CN11 1 ATS | Antenna tuner switch. 4 | FSQ2 | FM squelich volume 2.

2 | MOS | Monitor switch. 5 sQ2 CAR squelch volume 2
N1z 11 ] GND | GND 6 | NOTS | NOTCH switch.

N 7 | NOV2 | NOTCH volume 2

2 | ATS1 | A t h. "

3 MgS Mn;:ir‘\gra svv?‘e;hsw“c 8 sSQ1 CAR squelch volume 1.

4| AGC | AGCline. 9 | GND | GND

§ | TXB | +15V when transmit. CN15 | 1 | IFO2 | IF OUT2 output.

6 | RXB | +15V when receive. 2 | GND | GND

7 +15 +15V. CN16 1 C100 | $00kHz CAR input.
CN13 1 AGC AGC line. 2 GND GND

2 | MOS | Monitor switch. 3 | C355 | 355kHz local input.

3 RXB +15V when receive. 4 GND | GND

4 ™>B +18V when transmit. CN17 1 | TR465 | TX/RX 455kHz I/O.

5 -12 -12v. 2 GND GND

6 +15 | 415V CN18 | 1| DB | On signal for DSP-10.

7 GND GND 2 GND

8 | SMET | S-meter voltage output. 3 | D455 | 455kHz input from DSP-10.
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DSP-10 receiver section (AF-SLOPE)
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Instrument : AF voltmeter

LEVEL DIAGRAM

DSP-10 transmitter section (USB)
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Instruments : DMC terminal to IC11/2 by AF voltmeter, after IC17 by RF voltmeter
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Receiver section
I _RE T | i v _t ; SionaL T : ot gontROL T
- 10,201 s a0.055MHs . 10.695mm_rsum) -
ms, e 28w inam teaby 2198 1308y 200 370 uazeBy 70 748y 6208y 10648 s2mv .80y
| o7 sue
JE: i i L PR J@L :|> ._- Frequency : 14.200MHz
| 3iE %E: ? i e Input : 0By
I . & b ‘}’ , AF output : 0.63V/88
nso7 o 1. The figures shown are signal gen-
38y asspme erator output required for a con-
. 73.05MHz . p— , assKHz . 100K HE , stant audio output with a constant
v it ™ - AF gain control setting
21a8y 808y 1508y 1edBy 1948 zedsy 37¢Bu30m4y 2600wz 32 48508y 748y B6dBy 77,58, 720B,71.SUBM0ABY 95548y 1080By o7V aamy 2zmy 0.83v Set the AF gain control for 0.63V/
! i hd 6’ S 8Q audio output at 0dBy signal
@2 i e generator input at 14.200MHz.
i n
__Q put connect a 0.01uF capacitor
3 0z0 I between the signal generator and
the check point.
. 3. AlP: OFF
mveo 25060 Hoze biecd
osv orev Shev
R e X |
RFUNIT (MAIN) IF UNIT MAINT SIGNAL UNIT (MAIN) T
Transmitter section
swiay uniT o SiGNAL umiT i uwir S R it
Ve o assns . s.83mr . 730512
' } e ot -
e —
Tomv 13y ov zomy Samy eamy
) uﬁ \m i
wicvR ‘ _______ as ‘ azo ||
as5KHz L2 123 Los | Ltoe
e : Y LD lgt
" t A 22 a1 !
azs1 arr 021 ’
a7 7 @21
P 034y 2.1
Py e Heaz o
N . FnaL_ uniT |
19, 20 .
o
Frequency : 14.200MHz
v omv o m 0zov v am v sy s s 1. The high frequency secvxiorf is measured by the RF voltmeter in»the CW mode, and
] | the low frequency section is measured using the AF voltmeter in the USB mode to
‘ . obtain this value.
‘ | 2. The value of the audio input signal is obtained by the tkHz/5mV single tone which
hilg! . measures almost full scale within the ALC zone of the meter in the USB mode o
standard modulation (+3kHz, dev.) in the FM mode.
*3.When the value of the audio input signal is obtained by the 4kHz single tone which
adjusts almost fuil scale within the ALC zone of the meter by PROC OUT VR, and
also, adjust starting level within the COMP zone of the meter by PROC IN VR.
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ITCH UNIT (A) (X41-3080-00) Component side view
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TS-950S/SD Pc BOARD VIEW / CIRCUIT DIAGRAM

SWITCH UNIT (B) (X41-3090-00) Component side view AVR UNIT (X43-3070-01)
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AVR UNIT (X43-3070-01) Component side view

AVR UNIT (X43-3070-01) Foil side view
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TS-A9508/SD PC BOARD ws\clvs

RF UNIT (X44-3100-00) Component side view
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RF UNIT (X44-3100-00)
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TS-950S/SD Pc BOARD VIEW

FINAL UNIT (X45-3330-00) Component side view FILTER UNIT (X51-3060-XX) Component side view
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FINAL UNIT (X45-3330-00)

X45-3330-00
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NIT (X51-3060-XX) -01: TS-950S (K,M,W,X,P) -61:TS-950S (W2) -11:TS-950SD (K,M,W,X,P)
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DSP-10 (DIGITAL SIGNAL PROCESSOR) / SO-2 (TCXO0 UNIT) / YG-455S-1 (SSB FILTER) SP-950 (EXTERN

DSP-10 External view SP-950 External view

DSP-10 Speficications S0-2 Specifications
Bimensions W x D x H) ... 220 x 200 x 28 (mm) Oscillating frequency ........ccccoeverivieieinieennn, 20 MHz
8-21/32" x 7-7/8" x 1-3/32" Temperature stability ........ +5x 107 (-10°C to +50°C) ?
. 1kg (2.2 Ibs) Frequency stability (Long term) ........... +1x 1078 /year KENWOOD
OUtPUL v 1V peak-to-peak (20 k€/5 pF)
DSP-10 Parts list S0-2 Parts list SP-950 Parts list
Ref. No. | New Parts No. Description Ref. No.| New Parts No. Description Ref. No.| New Parts No. Description
* B40-7612-04 Model name plate * B50-8314-08 Instruction manual A01-1052-02 Metallic cabinet (Bottom)
B42-3343-04 | Serial label * A01-1077-02 | Metallic cabinet (Top)
¥ B50-8352-00 | Instruction manual L77-1394-15 | TCXO * A20-7023-03 | Panel
* A23-1517-03 Rear panel
= H01-8297-04 | Item carton box
* H12-1420-03 | Packing fixture B04-0404-03 | Speaker grill
H25-0029-04 | Protection bag * B40-3948-04 | Model name plate
B43-1098-04 Badge
N89-3008-45 | Binding head taptite screw * B50-8301-00 | Instruction manual
* X53-3260-00 | DSP unit E30-1711-16 | Speaker cord (Accessory)
G10-0662-04 | Non-woven fabric
. " HO01-8265-04 | Item carton box
YG-455S-1 External view * H10-2668-02 | Polystyrene foamed fixture

H20-1433-03 | Protection cover
H25-0705-04 | Protection bag

J02-0049-14 Foot (Rear)

J02-0423-04 Foot (Front outside)
J02-0424-04 Foot (Front inside)
J19-1325-04 Mounting hardware (Panel)
J61-0307-05 Wire band

* K29-4519-04 | Knob

N33-3006-41 Flat head machine screw (Case)
N87-3006-41 | Brazier head taptite screw

- . N87-4008-41 | Brazier head taptite screw (Foot, SP)
TG-455S-1 Specifications

Center freQUENCY .....o..oveeeeeeeeeeeeeeeeeeeeee. 455.0 kHz 107-0222415 | Spesker
Pass band width...... .. 2.4 kHz (-6dB)
Attenuation band width...................... 4.1 kHz (-60dB)

X41-3060-00 | Switch unit
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AL SPEAKER)

SP-950 Specifications
Speaker USed .........ccoovevviiveeiiieiieeeeee, 10 cm dia.
Rated input .... TW
Impedance ..
Frequency response ...

Filter cut-off frequency

....................................... 3.0 kHz/-3dB
... 1.2 kHz/~-3dB
. 900 Hz/-3dB
.... 400 Hz/-3dB
Filter attenuation . —-6dB/oct.
Dimensions (W x H x D)........... 180 x 141 x 310 (mm)
WVIGNE icvcimzioms mimemne seevnpmngusasassaprnsmmsnssssonssarssmenens 2.0kg

. 160 Hz to 7 kHz

SP-950 Schematic diagram
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SPECIFICATIONS

Specifications

Model

TS-950S TS-950S DIGITAL

Mode J3E (LSB, USB), A1A (CW), A3E (AM),
F3E (FM), F1A (FSK)

Memory channels 100

Antenna impedance 50Q

With Antenna Tuner 20 to 150Q

Power requirement K and P type 120V AC + 10%
M type 120/220V AC £ 10%
T W type 220/240V AC + 10%
2 X type 120/240V AC £ 10%
6 Power dissipation Receive mode with no input signal 110W
Transmit mode 700W (7.5A)
Operating temperature -10 to +50°C (+14 to +122°F)
Frequency stability Less than £10 PPM | Less than £0.5 PPM
Frequency accuracy Less than +10 PPM | Less than +0.5 PPM
Dimensions (W x H X D) 409 x 154 x 446 mm
(Projections included) (16-3/22" x 6-1/16" x 17-9/16")
Weight 23 kg (50.6 Ibs)
Frequency range 160m band 1.800 to 2.000MHz
80m band 3.500 to 4.000MHz
40m band 7.000 to 7.300MHz
30m band 10.100 to 10.150MHz
20m band 14.000 to 14.350MHz
17m band 18.068 to 18.168MHz
15m band 21.000 to 21.450MHz
12m band 24.890 to 24.990MHz
10m band 28.000 to 29.700MHz
Output power 1.9 to 24MHz SSB, CW, FSK, FM MAX 150W
MIN 20W
AM MAX 40W
g MIN 10W
e 28MHz SSB, CW, FSK, FM MAX 110W
g MIN 20W
= AM MAX 40W
MIN 10W
Modulation SSB Balanced modulation
FM Reactance modulation
AM Low level modulation

Spurious radiation

Less than —-40dB

Carrier suppression (with 1.5kHz reference)

More than 40dB More than 50dB

Unwanted sideband suppression
(with 1.5kHz reference)

More than 50dB More than 60dB

Maximum frequency deviation (FM)

Less than +5kHz

Frequency response (-6dB)

400 to 2600Hz 200 to 3100Hz

XIT variable range

+9.99kHz

Microphone impedance

500Q to 50kQ
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SPECIFICATIONS

Model TS-950S TS-950S DIGITAL
Specifications
Circuitry Main SSB, CW, FSK, AM Quadruple conversion superheterodyne
FM Triple conversion superheterodyne
Sub SSB, CW, FSK Double conversion superheterodyne
Frequency range 100kHz to 30MHz
Intermediate frequency Main 1st : 73.06MHz, 2nd: 8.83MHz
i 3rd : 455kHz, 4th : 100kHz
Sub 1st : 40.065MHz, 2nd : 10.695MHz
Sensitivity SSB, CW 100kHz to 150kHz Less than 2.5pV
{at 10dB S + N/N) 150kHz to 500kHz Less than 1pV
500kHz to 1.62MHz Less than 4uV
1.62MHz to 30MHz Less than 0.2uV
AM 100kHz to 150kHz Less than 25pV
(at 10dB S + N/N) 150kHz to 500kHz Less than 10pV
500kHz to 1.62MHz Less than 32pVv
N 1.62MHz to 30MHz " Less than 2.0uV
,2 FM (at 12dB SINAD) | 28MHz to 30MHz Less than 0.5pV
§ Selectivity SSB, AM (N}, FSK —6dB : 2.4kHz, -60dB : 3.8kHz
& AM (W) -6dB : 6kHz, ~50dB : 15kHz
CW (N) - —5dB : 250kHz, -60dB : 550kHz
CW (W) —6dB : 2.4kHz, -60dB : 3.8kHz —6dB : 400kHz, —60dB : 900kHz
FM —-6dB : 12kHz, -60dB : 24kHz
Image ratio More than 80dB
1st IF rejection More than 70dB
Notch filter rejection More than 45dB
RIT variable range +9.99kHz
Squeich SSB, CW, FSK, AM | 100kHz to 150kHz Less than 6.3uV
sensitivity 150kHz to 500kHz Less than 2.5uV
500kHz to 1.62MHz Less than 10uV
1.62MHz to 30MHz Less than 0.5pV
FM 28MHz to 30MHz Less than 0.32pV
Output 1.5W across 8Q load (10% distortion)
Output load impedance 8Q
Notes

1. Circuit and ratings are subjest to change without notice due to advancements in technology.
2. Remember to keep the transmitting output power within the power limitations of your license.
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KENWOOD CORPORATION

Alive Mitake, 2-5, 1-chome Shibuya, Shibuya-ku, Tokyo 150, Japan
KENWOOD U.S.A. CORPORATION

COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O. BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745, U.S.A.
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembricker Str. 15, 6056 Heusenstamm, Germany

KENWOOD ELECTRONICS BENELUX N.V.
Mechelsesteenweg 418 B-1930 Zaventem, Belgium

TRIO-KENWOOD FRANCE S.A.

13, Boulevard Ney, 75018 Paris, France

TRIO-KENWOOD U.K. LIMITED

KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom
KENWOOD ELECTRONICS NEDERLAND B.V.
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands

KENWOOD LINEAR S.p.A.

20125, Milano-via Arbe, 50, ltaly

KENWOOD ESPANA S.A.
Bolivia, 238-08020 Barcelona, Spain

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.

(A.C.N. 001 499 074) .

P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia

KENWOOD & LEE ELECTRONICS, LTD.

Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong, N.T., Hong Kong

KENWOOD ELECTRONICS CANADA INC.

"
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158
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