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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,
and FSK modes.

ANT

JOK ~
30MHz

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
frequency configuration .

fIN
LRX
X1

M 73.05MHz

ML

455KH2 DISCRI

MIC

M

RX

fML4 g f MCAR

M.LO1

M, L03

73.06~ 103,05MHz 64,22MHz 9,285MHz

USB: + 1.5KHz
LSB:- 1.5KHz
CWWI + 0.7KHz
FSK: =70Hz
suB FSK: OHz(DSP ON) MIX 1
RX

S.RX S.RX
40.055MHz MiX 2

40.065~ 70.055MHz 50.75MHz
USB. AMT: +1.5KHz
LSB T =1, 5KHz
w 1 +0.7KHz
FSK 1~70 Hz

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 + TML4 + fMC . . . .. nm

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

USB: + 1.5KHz {DSP ON)
LSB:-1.5KHz (DSP CON)
CWW.+0,TKHz (DSP ON)

10.695MHz S.DET

M.LO4 M,CAR AFSK
CW PITCH)
© - © ®

355KHz2 100K Hz
CWWR: ~ 0.7KHz USB :-1.5KHz
CWWT - Q.1KHz LSB:+1.5KHz
CWNT !+ 0.8KHz CW - 0.8KHz
FSKI+ 2,2KHz
AMR.FMR: +35KH1

10.695MHz

USB.CW. AMT:-1.5KH2 fmLr @ MAIN band local freq 1
LsB 41 SKHz fmLz : MAIN band local freq 2
FSK 14+ 2,2KH2

fmLs : MAIN band local freq 3
fmLs : 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 fMmL1 lines
when the mode changes, and also allows the band
width of the VBT and slope tune to be varied {fML4 and
fML3, fML3 and fmL1).

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-950, 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.

IN PUT

OUT PUT

MARK!: 2. 128K Hz
SPACE! 2, 294 KHz



- TS-9505/SD

-mode-are—not—performed. Since-the-reference fre-

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.

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 9.99 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. ltis
then applied to pin 2 of IC5 (SN16913P) of MIX3.

PLL2 which is in the center of LO1: generates the
495 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 (2SC2714), 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 6 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
MIX?1 is locked in 500-kHz steps. Divide ratio N1 is
provided by the digital unit as data (76 to 136) which

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, VCOS6 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 VCOG 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
VCOG6 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 PLLB 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 VCOB6 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
VCOS8 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 (2SC2996) 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 (2SC2712x2)
6 and is applied to pin 13 of IC17. This signal is divided

by a value determined by N7 internally, and is com-
pared with the 10-kHz reference signal by the phase
comparator to lock the MIX9 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 {2SC2714).
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 (CX7925B), and is divided by

-25000- internally-to produce “a_2-kHz_comparison . fre-

guency. The output from VCO4 is applied to pin 11 of
ICB, 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 (25C2714), 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 VCQO9 is applied to pin 11 of
ICS, divided by a value determined by N9 internally,
and compared with the 2-kHz signal in the phase com-
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Fig. 2 PLL system frequency configuration
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CIRCUIT DESCRIPTION
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Fig. 3 PLL block diagram
T
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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 PLLS 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 1C12 (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 IC16 is
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 {2S5A1162)
to become the AFSK modulation signal. 1C16 opera-
tion is halted in modes other than FSK mode, resulting
in no AFSK signal.

Item Rating
9.285MHz
+50kHz or more at 9.285MHz

45dB or more at 8.83MHz (—455kHz)
45dB or more at 9.74MHz (+455kHz)
40dB or more at 10.715MHz {+1430kHz)

Nominal center frequency
3dB attenuation bandwidth
Guaranteed attenyation

Insertion loss 6dB or less .
= 20-loq (-EL
Formula = 20-log (2-2E
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)

tem 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 8.0d8
Formula = 20-log (Z—EZLE)
Ripple {within 3dB band) 1.0dB or less

Spurious attenuation (3 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 selectdr 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

RB2 RB1 RBO

s}
o0}
w

00~ 05
05~ 1.6
16~ 3.0
30~ 4.0
40~ 7.0
70~ 75
7.5~ 10.0
10.0 ~ 10.5
10.5 ~ 14.0
14.0 ~ 14.5
14.5 ~ 18.0
18.0 ~ 21.0
21.0~ 215
215~ 245
24.5 ~ 30.0

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 (2SK520). (When AlP is on, the
signal is directed to RF buffer amplifier Q4 (25K125)
with unity gain, not to RF amplifiers Q5 and Q6.) The

o
(@]

alo|l=|=|lojm|m|loj=|lo|lololo]|—-

=|Oo]l-=lo|lolol=|=|lOo|=|=O|—=

~lolojol=|lo|l=|=|lolo|=|=|-|O
Ol=|=|O|=|O|C|O|=|O|=|O|=|C]|—

o
o

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.

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 fitter) O ()
MHz | 6 kHz 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 (FM only) | O (Ceramic : L72-0315-05) | O («)
kHz | 6kHz O (Ceramic : 172-0319-05) | O («)
27 kHz O (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 (3SK131). 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 SSB/
CW detector, and is applied to the SCAF terminal
(CN7).

The output of Q2 is applied to Q22 (2SC2712), 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 (uWPC577H), 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.



CIRCUIT DESCRIPTION

The FM AF signal passes through the de-emphasis
circuit, and is then amplified by the FM AGC ampilifier
IC3 (uPC1158H2). If the deviation of the ANT inputis 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 (25K520),
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.

« 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)

Item

Rating

Nominal frequency

10.695MHz

Center frequency deviation

Within +200Hz at 6dB

Passband width and
attenuation bandwidth
{minimum loss standard)

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

73.056MHz

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 | 6009 / 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 1o 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 1TMHz Attenuation bandwidth +900Hz or less at 60dB
Spurious 40dB or more at 600 to 700kHz Guaranteed attenuation 80dB or more within 32kHz 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 | 2k 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 . | 6dB orless

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
e | Ripple __._ | Within 1.0dB Attenuation bandwidth +250Hz or less at 60dB
Insertion loss Within 1.5d8 | Guaranteed attenuation = | 80dB or'imire Within 100Hz to 454.6kHz "
Input and output impedance | 18509 / 2pF . 80dB or more within 455.4kHz to 2MHz
K . Ripple 2dB or less
MCF (L71-0266-05) (Filter unit XF1) insertion 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 3dB or less
MCF (L71-0275-05) (RF unit XF1) Insertion loss _ 6B 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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+ 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-
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3¢d IF 4th
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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.
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CIRCUIT DESCRIPTION

+ 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 (28K210), Q41, Q42, and Q44
(25C2712), passes through buffer amplifier Q456

(25C2712), and is noise-detected by D30 (HSM88AS). -

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 (2SK210), Q27, Q28 and Q29 (25C2714) of the F
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.

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 pulse 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 (HSMS88AS) 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-
3350-00) 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 NB1.

[C1(TC40118BF), 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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CIRCUIT DESCRIPTION

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 signais 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
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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 (3SK131) 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 signal passes through
buffer amplifiers Q26 and Q25 (2SC2712x2), and are
routed from the signal unit.
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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
controlled 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 (3SK131) 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 (35K131) and Q19 (2SK2954), 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.

« 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 (25C2712) (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 (25C2712) and D6 (RLS73) to generate the ALC
voltage. This ALC voltage activates the ALC by lower-
ing the second gate voltage of Q38 (3SK131) 