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CIRCUIT DESCRIPTION

OVERVIEW

The TS-430 is a transceiver and general-coverage receiver
featuring double conversion at 48.055 and 8.830MHz
intermediate-frequencies. Triple-conversion to 455kHz is
used during FM receive operation. A microprocessor based
10Hz or 100Hz step switchable digital VFO system is
employed for frequency control. The PLL system reference
MIX
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is a 36 MHz master oscillator.

The following features are provided with the TS-430 : dual
digital VFOs, 8 memory channels, memory scan, program-
mable band scan, IF shift, RIT, VOX, CW side tone, speech
processor, NB, AF notch, squelch, F step, F lock, Mic
UP/DWN.
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Fig. 1 Frequency configuration

RECEIVER CONFIGURATION

The TS-430 uses a double conversion receiver with a 48.055
MHz 1st intermediate frequency and 8.830MHz 2nd IF for
SSB, CW, and AM modes. Triple conversion is used for the
FM mode, in which the 3rd IF is 455kHz.

A signal from the antenna passes through one of seven LPF
{Low Pass Filters) on the LPF unit, the antenna relay RL1,
and enters the RF unit RA terminal. |t then passes through
the 20dB ATT (ATTENUATOR), controlled by Q14, a
30MHz LPF, the LPF for each band (a combination HPF
and LPF for the 0.5 through 1.6MHz band), and the final
LPF. The signal is then converted from an unbalanced to a
balanced signal by broad-band transformer T2, and is mixed
at Q1 & Q2 (JFET's) with the local oscillator signal from
the PLL to arrive at the 48.055kHz 1st IF.

The signal passes through the MCF (Monolithic Crystal
Filter), is post-amplified by Q3 (35K74) and mixed at Q5,
Q6 (2SK125), the 2nd balanced mixer with the 39.225MHz
HET (Heterodyne) signal from the PLL to provide
the 8.830MHz 2nd IF. A sample of the signal is picked off

and amplified by the NB (Noise Blanker) chain (Q8—Q13).
The main portion of this 2nd IF signal passes through the
NB gate (D28—D31). The NB is also triggered by Q33,
Q34 from a pulse signal supplies off the Control unit at
PLL reset. This suppresses the “click’’ normally heard
when one of the PLL loops resets. The signal is then fed to
two outputs : one for the SSB, AM and CW modes, which is
supplied to the IF unit, and the other, which is amplified
by Darlington Pair Q7, Q43 and supplied to the (optional)
FM unit. The signal supplied to the IF unit first passes
through the MCF for the selected mode and is then ampli-
fied by three stages of IF amplification Q1-Q3 (3SK73 x
3). In the SSB and CW modes, the signal from the ampli-
fiers is detected by the product detector D21-D24
{1NBO x 4).

The audio signal in any mode passes through the notch
filter 1C1 and IC2 (ANB551 x 2) and then the squelch-
switching transistor Q46 (2SC2240) ; the output of the
transistor is supplied to the AF GAIN control. Q47, Q18,
Q19 and Q33 are the squelch control chain for all modes
but FM. In the AM mode circuit, the IF output is ampli-
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Fig. 3 PLL Block diagram

DIGITAL CONTROL CIRCUIT

The TS-430 digital Control unit consists of a uPD8049C-
279 8-bit microcomputer (IC1), 2 I/O expanders, 2 data
selectors, a C-MOS RAM IC for memory and a diode
matrix for interfacing.

The MODE SW, BAND SW, M-IN, MR, A=B, HOLD, STEP,
MIC UP/DOWN and LOCK switches are connected to the
data selectors (1IC4 and IC5 : TC4512BP) either directly
or through the diode matrix so that the setting of each
switch is input to the microcomputer as 1 data bit. The
FUNCTION, MEMORY CH, MS and PG.S SW switches are
also connected to the microcomputer through the diode
matrix. Thus, the settings of these switches are input to
the microcomputer as 4 data bits.

1/0 expander IC3 (uPD8243C) is used to output the fre-
quency division data for the PLLs and the band data. The
frequency division data is changed only when the frequency
is changed. The frequency range from 0 to 30MHz is divi-
ded into 10 band segments, and these segments are selected
by band data which is output as 4-bit BCD code. The other
1/0 expander (IC2) outputs frequency data for the 7-
segment display and the digit dynamic drive signal. The
clock signal used to dynamically drive the display is genera-
ted by astable multivibrator 1C14 (TC4011BP), which
oscillates at approximately 1 kHz.

The encoder interface circuit (consisting of 1C9, I1C10 and
IC11 [TC4011BPs]) multiplies the 250 pulses/rev. 2-phase
clock signal generated by the encoder unit by 4 to obtain
a 1000 pulsesfrev. clock signal which is applied to the
microcomputer. The relationship between the phases is
detected by I1C13 to determine the tuning knob direction of
rotation, and this directional data is applied to the micro-
computer as the UP/DOWN signal.

The microcomputer clock signal input terminal is also used
to input the speed control data for program scan. A clock
signal generated by astable multivibrator IC12 (TC4011BP)
is applied to this terminal in the program scan mode. The
frequency of this multivibrator can be varied from 50
to 250Hz by the slide potentiometer located on the top
panel.

The memory backup circuit uses a C-MOS RAM (IC6 :
uPD5101LC) and a 3V lithium battery. The micro-
computer monitors the main power supply voltage using
a circuit consisting of D22 (RD9.1EB2) Q38 and Q39
(2SC1815s). When the voltage (normally 13.8V DC)
drops below about 9.5V, the microcomputer stops normal
operation and starts transferring frequency data to the
backup RAM (IC6 : uPD5101LC). The microcomputer
then detects a drops in the 5V line voltage and sets the
RAM in the standby (or bakcup) state. Current consump-
tion during backup is approximately 0.1uA (typ.), and the



~»

®

- s wn

©

r_._ =——— 500 }.—{j—————— ool=fc oo o _— )
F %
9 < BEHEEEH EEEER o 1o «
I T x| a L]
Hils
-
I : ol :
Qa5 [ 3 o
| Eg [ o wae
o v |
5 b x |9
= &Y 147 . ic2 2% 3o
gl o > o soK v 7 12
% 1/0 ExPANDER
gaRexy 8 RzmE
) 2] 8] 9] 3
sco T T 1 7
3] o. Ps =:}DS
2 MS e
olsce Koss
I oo o1 -
£ MS D50 T x| x| x 1er
o Fost n205 4.7 BLRLR f—'.g 'jr 53
cus D49 2T 2T 9T 5 2o r
© e 2l 2] els 838 g
ot D48 R204 2.2¢ Q46 [ rise ElE|ale L 4
ofess D47 [, s o
046 - 25 N
—ioss | 5
[ 2%
D44 178 18P
| Yoa " x| 2
8 9 9383 —k ]
| FIrTadg g 2z =]
ol ol o 3 3
s <] BT e R -
Mo |1 L
My 037 i: 2 i 8 2|3
o
o N 3 5 R - Lug
D38 M 4 0 @
8 . +—
R D39 b 8 5] cs ol
0 D40 N ] oarn s
Pl [°Y Li— e 7] seLecTor A i I —
- s
| N - -2
=54 Ll six I
l aT8 T 3 gfs :L lgL 23] BED |
L .
s o
R203
] oata 8
I 2] seLecron | —J 61 oxaa
Spe M 3 s ]
) z . 7 — —
8 z — [
oL 8 slice ([ —
Lox o . s |z
ste 2 7 S )i
1 A
uns B ‘ B}
neo 5 > _
o} Ol 5 L 3 s | r——
8% 8 10
T T8 87 > : B
Sob 2 - HEIRE B ]
| Alads TR : :
A ] 4 x
64 §agd - £y o 5
I Q) 71 . 2o | . 0o M
€ 3 d
&
- / 7]ar oofe &
~4 3 1
I 5 P4/ a63 - ce2ftl
R186 1K . e w
)
vee
I / 1 a3 w3 D22
Q62 ' £ N
FMB g 4 o
e R1BT 1K 3dan *
amp
o a0 -
ofews A 7 .
$S8 v/ —:
= a1
A -
) L40 100y 188 1%
F
o} cux_-I + _
amp w7
o 5
ofewo 5 [/ @60 s
mes 1x
ofuse
fuse AR
B |os 4
5 |°2Y gs4
I° 7195 4.7 \
L36 100y |
| o
veo T
vap
X -
1 b4
RI93 4.7 [
0
| ol -
IBE 169 &
| 2.2¢

'———-—————_

-

D76
re1

3
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