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TS-870S

CIRCUIT DESCRIPTION

Frequency Configuration
The TS-870S is quadruple conversion in receive
mode. As a transmitter, it is quadruple conversion in
non-FM modes and double conversion in FM mode
The fourth 11.3kHz IF signal is converted from ana-
log to digital, connected to the DSP in receive mode,
and decoded. In transmit mode, the microphone input

signal is converted from analog to digital and applied to
the DSP. It is converted from digital to analog, passed
through a mixer, and becomes the 455kHz TIF signal
In FM mode, however, only 455kHz carriers are output
from the DSP.
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Fig. 1 Frequency configutation

M Frequency configuration

When the receiver frequency by fin from the an-
tenna in SSB mode is zero beat (namely, at zero to the
SSB signal with a carrier point of fin), the relationship
between these signals is expressed by the following
< ~uation.

fiN = fLo1 - fLo2 — fLoz-fLoa + f ... . (1)

Since all these frequencies are generated by the
PLL or DDS circuits as shown in the PLL block diagram
in Figure 2, the receiver frequency is determined only
by the reference frequency fSTD, the PLL dividing ratio
and DDS data. Therefore, the reference frequency ac-
curacy equals the operating frequency accuracy.

The accuracy of the reference oscillator used in the
TS-870S is 10ppm (10 to +50°C). If the temperature-
compensated crystal oscillator (TCXO) SO-2 is used,
the accuracy becomes 0.5ppm (-10 to +50°C).

The TS-870S local oscillator and CAR DDS are inde-
pendent of each other. However, they can be oper-
ated like a cancel loop configuration by changing the
CAR and local oscillator PLL data simultaneously via a
microprocessor. This function allows a shift (fLO1,
fLos, fLos) by the mode change to be performed and
the band width of the slope tune to be varied (fLO1,
fLo3, fLO4).

When used as a transmitter in SSB mode or in other
modes, likewise the frequency is determined by the
reference frequency fSTD and dividing ratio. The dis-
play frequencies in the modes are listed in Table 1. In
the FSK mode, the TS-870S displays the mark trans-
mitter frequency.
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CIRCUIT DESCRIPTION

In CW mode, the TS-870S receiving pitch can be
changed to the required frequency in 50Hz steps with
the desired signal remaining in the center of the IF filter
band-pass (Variable CW pitch system). Since the re-
ceving pitch varies along with the transmitter side
tone, It I possible to zero-beat by receiving the desired
signal at the same pitch as the side tone.

FM transmission is obtained in this system by
modulating the fLO2 via application of the audio signal
from the microphone to the VCO2.

Mode Display frequency
USE, LSB Carrier point frequency
cw Transmission carrier frequency
FSK Mark transmitter frequency
AM, FM IF filter center frequency

Table 1 Display frequency in each mode

PLL Circuit

The TS-870S PLL circuit consists of a PLL loop that
includes DDS covering a frequency range between
30kHz to 30MHz in 10Hz or 1Hz steps in accordance
with the 20kHz reference frequency; DDS that gener-
ates other local oscillators (LO3, LO4); and a PLL loop
that produces LO2A.

The dividing ratio data to each PLL loop and the DDS
data are controlled by a microprocessor. Each loop is
controlled by a single crystal frequency control system
according to the reference frequency fSTD. (See the
PLL block diagram in Figure 2.)

B Reference signal generation circuit

The reference frequency fSTD used for frequency
control is determined by the 20MHz crystal oscillator
(X800 and Q800 : 2SC2714). One reference frequency
Is output as the reference signal fReF for the PLL and
DDS in the PLL section. The other is sent to the TX-RX
unit and used as the PLL reference signal for the PLL
and DSP

The crystal oscillator may be replaced by an optional
TCXO (S0O-2), and the TCXO may be switched to with
slide switch S800.

If the optional TCXO (SO-2) is installed, the S800
switch must be set to the SO-2 position.

M LO2 (PLL section)

Q1 : 2S5K508NV in VCO2Z (A501 : X58-3390-03) gen-
erates 64.22MHz. The 20MHz reference frequency
fREF is applied to pin 15 of IC509 : MB86001PF, and is
divided internally by a factor of 1000 (4000 in FM
maode) to produce a 20kHz (5kHz in FM mode) compari-
son frequency,

The VCO2 output is applied to pin 6 of IC509 :
MBB86001PF, and is internally divided by a factor of
3211 (12844 in FM mode). It is compared with the
20kHz (5kHz in FM mode) signal using the phase com-
parator. The VCO2 frequency is locked. The division
ratio is transmitted from the control unit.

The output from PLLZ2 is passed through buffer
Q539, amplified by amplifier Q532, passed through a
low-pass filter, its impedance is converted, and is then
output to the RF section as LO2A.

W LO1 (PLL loop)

Four VCOs and uses Q520 to Q523 : 2SK508NV x 4
to generate 73.08MHz to 103.05MHz. The 20MHz ref-
erence frequency fREF is applied to pin 15 of PLL IC
IC507 : MB86001PF, and is internally divided by a fac-
tor of 20 to produce a 1MHz comparison frequency.
The output is passed through amplifier Q524, and a
band-pass filter. One output is passed through buffer
Q526 : 2SC2996 and a low-pass filter and goes to the
RF section.

The other output signal is passed through buffer
Q525 : 25C2714 and applied to pin 5 of mixer IC508 :
SN76514. Asignal of 54.54 to 55.54MHz is input to pin
11 of 1C508 and converted to a signal of 18.0 to
48.0MHz. This signal is output from pin 13. The signal
is passed through a high-pass filter, a low-pass filter,
and amplifier Q531 : 25C2714 and Q530 : 25C2712,
and goes to pin 6 of PLL IC IC507 : MB86001PF,

This signal is internally divided by N, and compared
with the 1MHz signal using the phase comparator. The
mixer output frequency is locked in TMHz steps. The
division ratio N is transmitted from the control unit as
data (N : 18 to 48) corresponding to OMHz to 30MHz in
1MHz steps. One of the four VCOs is selected accord-
ing to the VCO change signal (VB0 to VB3) sent from
the control unit.
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VCO select signal
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Fig. 2 PLL block diagram
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DDS1 (IC500 : F71022) generates 1.46 to 0.46MHz
digital signals They are converted to analog signals by
a digital to analog converter (consisting of CP500,
CP501, and Q500), passed through a low-pass filter,
and fed to pin 5 of mixer 1C505: SN16913P. The
4MHz signal produced by division of 20MHz reference
frequency fREF by divider IC503 : UPD74HC390G by a
tactor of 5 is input to pin 2 of the mixer IC505, and a
5 46 to 4.46MHz signal is output from pin 1. The out-
put signal is passed through a band-pass filter and
buffer Q502, and input to pin 5 of mixer IC506 :
SN16913P. The 60MHz signal obtained by tripling
20MHz reference frequency fREF via multiplying circuit
Q515 is mixed, and a 54.54 to 55.54MHz signal is out-
put. This signal is passed through a band-pass filter,
and goes to pin 13 of mixer IC508.

DDS1 sweeps the 1.46 to 0.46MHz digital signal
output in 10 or 1Hz steps, and LO1 covers the 73.08 to
103.05MHz signal in 10 or 1Hz steps and is output t0
the RF section.

W LO3 generation

DDS2 (IC501 : F71022) generates a digital signal of
the 1.625MHz basic frequency. It is converted to an
analog signal by a digital-to-analog converter (consist-
ing of CP502, CP503, and Q503), and chopped by a
circuit consisting of Q503 to Q505 so as to extract an
8.375MHz primary harmonic component. Unwanted
components are removed by a ceramic filter consisting
of CF500 and CF501. The resulting signal is passed
through amplifier Q507, buffer Q508, and a low-pass
filter, and output to the connection section (final unit)
as the LO3 signal.

W LO4 generation

DDS3 (IC502 : F71022) generates a (455+f) kHz digi-
tal signal. Itis converted to an analog signal by a digital
to analog converter (consisting of CP504, CP505, and
Q510), passed through buffer Q511 and a low-pass fil-
ter, and output to the TX-RX unit as the LO4 signal.

The LO4 signal is a local oscillator signal used to
generate a DSP processing signal f from 455kHz. The
f frequency is described in the local signal section
(page 14).

W Subtone generation

During FM transmission, the DSP generates a signal
to which a subtone is added and is then sent to the
main unit as it is.

M PLL data

The TS-870S has three PLLs to which the main CPU
sends PLL data based on the displayed frequency

- PLL comprising a VFO (PLL section)

. Local oscillator PLL for frequency conversion (PLL

section)

. PLL that generates timing clocks for digital signal

processing (TX-RX unit)

The VCOs change with the following conditions.

. Main encoder change — VCO1 (PLL section)

. Mode change — VCO2 (PLL section)

Each PLL IC outputs an unlock signal. If any PLL is
unlocked, the main display indicates ". " (dots). If
the unlocked PLL is the TX-RX unit, the sub-display
shows "Err-FD', and if it is the PLL unit, it shows "Err-
FE" to indicate that it is unlocked.

The unlocking of each PLL is output to pin 11 (UL) of
PLL IC : MB86001PF as unlock data (UNLOCK : LOW).

Loop| VCO |IC No. |Comparison fre- Variable | Frequency
No. quency/divide ratio| divide ratio (MHz)
LO1 | VCO1 | IC507 TMHz/20 18~48 73.08~103.05
LO2 | VCO2 | IC509 20kHz/1000 3211 64.22
5kHz/4000 : FM | 12844 : FM
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CIRCUIT DESCRIPTION

W DDS circuit configuration

The DDS IC has been developed with standard cells
to implement a high-speed operation circuit and large-
capacity ROM at a low cost.

1) IC configuration

The IC consists of the following components:

Two 28 bit registers for setting frequency data, one
28 bit frequency shift register for addition to the fre-
quency register, a 23 bit parallel signal input section for
frequency modulation with a parallel signal, and a data
entry and selection section.

Frequency modulation section comprised of a 28 bit
adder that adds frequency data and frequency modula-
tion data

Phase data operation section that adds data from
the frequency modulation section with the 28 bit phase
data register

SIN-ROM that converts phase data to sine data.

2) Frequency/shift data setting

Using serial signals synchronized with clock pulses,
a total of 30 bits (2 bits that specify the destination to
which data are set and 28 bits for frequency data) are
set in three internal registers.

3) Frequency register selection

The data set in the two frequency registers are se-
lected by the SLAB input of the DDS IC. This pin
handles the TXC signal. This function eliminates the
need for the TS-870S microprocessor to set frequency
data for each transmission and reception.

4) Frequency data selection

The SPSL input of the DDS IC selects whether to
use the data in the internal frequency shift register or
the data from parallel input as frequency modulation
data.

5) Frequency modulation

The MDEN input of the DDS IC enables or disables
frequency modulation. When frequency modulation is
enabled, frequency data is added, and the result is in-
put to the phase data operation section.

6) Phase data operation

The target frequency phase data is output by accu-
mulating 28 bit frequency data in the 28 bit phase accu-
mulator.

Fout = Fs/2?% - Dsum

Fs : DDS IC input frequency/2
Dsum : Frequency data+Frequency modulation data

If 225 is set for Dsum when 1/8 Fs is output, the
phase data must be increased by n/8.

A 28 bit absolute value operation has been used
here, but a 28 bit signed operation can also be used,
assuming that the MSB is a sign. If complement data
of 8000000 to FFFFFFFF (hex) is set, the phase moves
in the negative direction for the positive data.

7) SIN-ROM

Phase data from the phase data operation section is
converted to sine data of 0000 to FFFF (hex) in the 16
bit offset binary format.

B 2n=228 =|

FFFFH

Tn/8=-225
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Receiver Circuit

The basic configuration of the receiver circuit Is qua-
druple conversion. After the frequency is converted to
the 11.3kHz fourth IF, the DSP carries out AGC, filter-
ing, detection, and signal processing. Figure 3 is a re-
ceiver block diagram.

The signal coming from the antenna connector is
passed through the antenna switching relay (K301) in
the final unit (E/5 relay section), the antenna tuner unit,
and the transmit/receive changeover relay (K302)
within the relay section, and then goes to the CN2
(RAT) of the RF unit (A/9 RF section).

The signal input to the RF unit is passed through
protection lamp PL1 for strong signal input, external
receiver power distribution circuit L1 and L2 and
switching circuit K1, and is input to the ATT (-6dB, -
12dB) circuit. This distribution circuit is switched when
the EXT RX (function that distributes the signals from
the antenna to the external receiver), which is set from
menu No.53, is turned ON. When this function is ON,
the signal from the antenna is attenuated by about 4dB
and output to the receiver section in the subsequent
stage and the EXT RX terminal on the rear. The signal
to the EXT RX terminal is passed through lamp PL2 for
protection during transmission. The lamp turns OFF
when about 10W is input.

The signal is passed through the ATT switching cir-
cuit, then goes to the BC band attenuation circuit (L7 to
L9, C19to C22). The BC band signal is attenuated by 5
to 10dB to prevent power saturation of the band-pass
filter switching diode resulting from interference from
a proximate station. The band-pass filter consists of
two low-pass filters and 10 band-pass filters, and
passes signals during transmission. The pin diode
(1SV128) is used to change the input to raise the signal
saturation level when a HIGH signal is input

The RF amplifier circuit functions as a low-gain am-
plifier using Q14 and Q15 : 2SK2218(5) x 2 when the
frequency is 21.49MHz or lower, and it functions as a
high-gain amplifier using Q13 : 3SK131(M) when the
frequency is higher than 21.49MHz. It is bypassed
when AIP is ON.

The 73.056MHz first IF signal is generated by quad
mixer Q17 to Q20 :2SK520(K44) x 4. It is passed
through XF1 73.056MHz MCF, Q24 : 3SK131(M) first
mixer amplifier, and Q26 and Q27 : 25K520(K43) mixer
to produce a 8.83MHz second IF signal. The second IF
signal is divided into two signals, one of which is
branched to the noise blanker, amplified by amplifier
Q28, and then goes to the NB circuit. The other signal
is input to the second IF signal amplifier, and serves as
a blanking gate by the NB and RBK signals. The ampli-
fied second IF signal is passed through the 8.83MHz IF
filter, and output to the final unit (C/5 connection sec-
tion) from CN10. This signal is switched with the dicde
switch D62 and D68, and functions as a second IF sig-
nal output during reception and a third IF signal input
during transmission.

The second IF signal input to CN412 in the final unit
(C/5 connection section) is routed to the receiver circuit
by D450, and input to the mixer Q460 and Q461 to
generate a 455kHz third IF signal. It is passed through
the 455kHz IF filter, amplified by third IF amplifier
Q475, and output by CN411 to the TX-RX unit as RIF
signal. The total gain of the receiver unitis adjusted by
VR1 in the TX-BX unit.
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CIRCUIT DESCRIPTION

M IF filter

The IF filter consists of a DSP digital filter. If there is
a HIGH signal outside the DSP filter band, the analog to
digital converter input level may be saturated, and the
filter does not work properly. Thus, an analog filter is
inserted between the second IF (8.83MHz) and the
third IF (456kHz) so that it does not impair the DSP filter
properties. To operate each filter properly, there are
three kinds of filters for each IF signal and also slope
tuning is carried out,

1) Filters characteristics
Item Rating
73.05MHz

Nominal center frequency
Pass bandwidth +7.5kHz or more at 3dB

Item

Rating

Nominal center frequency

8.400MHz

3dB attenuation bandwidth

Within 180 + 40kHz

20dB attenuation bandwidth

400kHz or less

Insertion loss

9.0dB or less
Formula : 20 x log [E1+ (2 x E2)]

Ripple

1.0dB or less (within 3dB band)

Spurious attenuation

25dB or more (6.0 to 10.0MHz}

Voltage capacity

50V DC {1 minute)

Insulating resistance

100MQ or more (100V DC}

Input and output iImpedance

3300

Ceramic filter (L72-0343-05) : RF unit CF500, 501

Item

Rating

Attenuation bandwidth +30kHz or less at 40dB
Ripple 1.0dB or less

Nominal center frequency

455kHz

6dB bandwidth

+3kHz (455kHz)

Insertion loss 3.0dB or less

Guaranteed attenuation 70dB or more at fo + (500 to 1000kHz)
70dB or more at fo - (200 to 1000kHz}

50dB bandwidth +9kHz (455kHz)
Ripple 2dB or less (within 455+2kHz)
Insertion loss 6dB or less

Center frequency deviation | Within +1.5kHz at 3dB

Guaranteed attenuation

60dB or more {within 455+ 100kHz)

Terminating impedance 2kQ + 10%

Input and output impedance

2.0k

MCF (L71-0401-05) : RF unit XF1

Ceramic filter (L72-0319-05) : Final unit CF451

Item Rating
Nominal center frequency 8830kHz

Center frequency deviation | Within +150Hz at 6dB
Pass bandwidth +1.5kHz or more at 6dB

Item Rating
Center frequency 455£0.20kHz
6dB bandwidth 2.9 10 3.2kHz

60dB bandwidth

4.7kHz or less

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

Guaranteed attenuation

60dB or more at 0.1 to TMHz

Ripple 2dB or less

Insertion loss 6dB or less

Spurious 40dB or more at 600 to 700kHz
6dB band ripple 2dB or less

Insertion loss 6dB or less

Input and output impedance | 2kQ

Guaranteed attenuation 80dB or more in the range
+3.5kHz to £+ 1MHz

Terminating impedance 600Q / 15pF

Ceramic filter (L72-0333-05) : Final unit CF452

MCF (L71-0235-05) : RF unit XF2

Item

Rating

Nominal center frequency

455kHz

6dB bandwidth

+7.5kHz or more (455kHz)

Item Rating

50dB bandwidth

+15kHz or less (455kHz)

Nominal center frequency 8830kHz

Ripple

3dB or less (within 455+5kHz)

Pass bandwidth +3.0kHz or more at 6dB

Insertion loss

6dB or less

Attenuation bandwidth +16.0kHz or less at 60dB
+13.0kHz or less at 50dB

Guaranteed attenuation

35dB or more (within 455+ 100kHz)

Input and output impedance

1.5kQ

70dB or more with in fo+ 1MHz
(Without spurious in the range
fo to fo+500kHz)

Ripple Within 1.0dB

Guaranteed attenuation

Insertion loss Within 1.5dB

Terminating impedance 1850kQ / 2pF
MCF (L71-0266-05) : RF unit XF3

11

Ceramic filter (L72-0366-05) : Final unit CF453




T5-8700

12

CIRCUIT DESCRIPTION

M IF gain correction

The total gain changes when the AIP is turned ON or
OFF or the band is 21.49MHz or higher. To limit the
changes, the DSP corrects the IF gain. Table 2 lists the
corrections. When the “AlP S-meter correction” on
menu No.11 is turned ON, the S-meter is corrected
when the AIP is turned ON. And since the IF gain is
corrected greatly, the receiver internal noise output
becomes large.

Correction (dB)
AlP Pre-amp
Frequency | OFF ON1 ON2 gain {dB)
(Menu 11 OFF) | (Menu 11 ON) | reference
SSB, CW, FSK only
30kHz~ -2 0 +12 15
21 49MHz
21 49MHz~ =7 0 +12 21
30.MHz
Table 2 IF gain corrections
W NB circuit

The noise blanker, like the conventional one,
branches the signal before the narrow-band filter of the
8.83MHz second IF, and detects noise, and performs
blanking using the second IF amplifier as a gate. The
signal is amplified by Q28, detected by the AGC ampli-
fication and noise detection circuit consisting of Q29 to
Q32 and D46, and then a blanking pulse is generated
by the IC9 comparator. The noise detection circuit Q29
to Q32 and D46 is separated into segments by a
jumper in the unit to prevent sneak path.

Receiving
signal (SSB)

Interfering
] signal (CW)

Interfering
signal (SSB)

37

fLon

LO1

K Slope tune

The operating principle of SSB-SLOPE-TUNE is ex-
plained first. When fLo1, fL03, and fLo4 in Figure 4 are
at their normal frequencies, the synthesized bandwidth
is indicated by A. If the fLO1 frequency is increased by
Af1 and the fLO3 frequency is decreased by Af1, the
filter of the 8.83MHz band shifts to position B. The
synthesized bandwidth is indicated by the section over-
lapped by A and B. When the frequencies of fLO1 and
fLo3 are lowered by Af2, only the 455kHz second IF
filter shifts to position C. The synthesized bandwidth is
indicated by the section overlapped by B and C.

Therefore, high frequencies are cut off by increasing
the fLo1 frequency and decreasing the fLO3 frequency.
Low frequencies are cut off by decreasing the fLO3 and
fLoa frequencies. The TS-870S enables these opera-
tions using the DSP filter.

In SSB mode, slope tune high cut/low cut is
switched by using the filter select control : in CW
mode, the WIDTH (bandwidth)/SHIFT (center fre-
guency) is changed, and in FSK mode, the WIDTH
(bandwidth) is changed. The microcomputer in the
control unit sends filter select data to the DSP, and
slope tuning is carried out by changing frequency data
given to the PLL and DDS. The second IF (8.83MHz)
and third IF (455kHz) filters are selected to carry out
slope tuning effectively. Tables 3 and 4 list filter selec-
tions, slope tuning and analog filter high cut/low cut
amounts. Slope tuning low cut/high cut can be
switched in AM mode, and the WIDTH can be
switched in FM made by using DSP filters only, and the
analog filter is fixed to 15kHz.

73.056MHz 8.83MHz 455kHz

\ /

fLos fLos

LO3 LO4

LO2A
64.22MHz fixed

Fig. 4 SSB slope tune operating principle
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14k | 16k | 18k | 20k | 22k | 24k | 26k | 28k | 30k | 3ar 4.6k | 6.0k | « High cut position

OHz) | 1.0k | 0.8k | 06k | 0.4k | 02k | 00k [ 14k | 12k | 10k 0.6k [H0j0k::

50 T T [T T T[T T ik T T8 i

100 i T |7 T o T T T T e

200 i T 7 T 1 T lox]7 T T

300 T T T T T T 7 T T T I8

400 T T T i T T 11 [—oa [ T T Filter selection
500 T [ 7 T T T T T[T 7 i 3kHz filter
| 600 T T T T T T T [ T J-oe| 7T || 6kHz filter
800 T T T T T T T[T T T | -0k £ 15kHz filter
1000 T T |7 T 7 T T T ET || Defaunt

' N — J

Low cut posotian (8.83MHz filter) High cut amount

(455kHz filter) Low cut amount

Table 3 SSB slop tuning and analog filter high/low cut (Hz)

) 400 450 500 550 800 650 700 750 800 850 900 950 1000 | « Filter center position
50 (Hz) | 375 425 475 525 575 625 675 725 775 825 875 925 975
100 350 400 450 500 550 600 650 700 750 800 850 900 950
200 300 350 400 450 500 550 600 650 700 750 800 850 900
400 200 250 300 350 400 450 500 550 600 650 700 750 800
600 100 150 200 250 300 350 400 450 500 550 600 650 700
1000 -100 | -50 0 50 100 150 200 250 300 350 400 450 500 | | Default
T
Filter width

Table 4-1 Cw WIDTH/SHIFT low cut amount (Hz)

’— 400 450 500 550 600 650 700 750 800 850 900 950 1000 | & Filter center position
50 (Hz) | 1975 | 1925 | 1875 1825 | 1775 | 1725 | 1675 | 1625 1575 | 1625 | 1475 | 1425 | 1375
100 1950 | 1900 | 1850 | 1800 1750 | 1700 | 1650 | 1600 | 1550 1500 | 1450 | 1400 | 1350
200 1800 | 1850 | 1800 | 1750 1700 | 1650 | 1600 | 1550 1500 | 1450 | 1400 | 1350 | 1300

400 1800 | 1750 | 1700 | 1850 1600 | 1550 | 1500 | 1450 1400 | 1350 | 1300 | 1250 1200
00 1700 | 1650 | 1600 | 1550 1500 | 1450 | 1400 | 1350 1300 | 1250 | 1200 | 1150 | 1100
I 1000 1500 | 1450 | 1400 | 1350 1300 | 1250 | 1200 | 1150 1100 | 1050 | 1000 | 950 300 I ' Default
T
Filter width

Table 4-2 CW WIDTH/SHIFT high cut amount (Hz)
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CIRCUIT DESCRIPTION

M Local signals (LO1, LO3, LO4)
1) LO1

Table 5 lists LO1 frequency configuration.

DDS1 varies from 0.46 to 1.46MHz, and when the
display frequency is multiple MHz (for example,
14.000MHz), 0.96MHz is output. When the display fre-
quency is increased, the DDS1 frequency is reduced
by the amount of change. When the DDS1 frequency
is reduced to 0.46MHz, the frequency is switched to
1.46MHz, and when it is increased to 1MHz, the fre-
quency returns to 0.96MHz (Figure 5). By changing the
TMHz band in synchronization with the display fre-
guency, the 1MHz comparison PLL circuit is locked
and LO1 is generated.

In Table 5, the 0.96MHz base indicates the DDS out-
put when the frequency is multiple MHz. The fre-
guency (UNV) indicates the decimal digits of the MHz
frequency. (If the display frequency is 14.2MHz, (UNV)
=0.2MHz.) DDS is switched by 500kHz, so - 0.5MHz
< (UNV) < 0.6MHz.

As described in the slope tuning section, slope tun-
ing high-cutting is corrected for LO1, so the correction
is added to the DDS output. SSB H in Table 5 indi-
cates the correction. Table 3 shows the actual correc-
tion of SSB H. (For example, when the high frequency
is 2.2kHz, the correction SSB H is 0.2kHz.)

Since RIT and XIT change the receive and transmit
frequencies by the preset amount, it needs to be cor-
rected. They are D RIT and D XIT in Table 5.

The "8.83MHz window-joining" (D 883} in Table 5 is
determined during adjustment. For example, the
equation for calculating the DDS output frequency for
14.2MHz USB. The high-cut frequency is assumed to
be 2.6kHz. (D 833 is zero.)

DDS1 : 0.96M - (UNV) — (OFS SSB) + (SSB H)

=0.96M-0.2M - 1.2k - 0.2k
= 758.6kHz
0.96M : Base
UNV: 14.2M - 14.0M = 0.2M
OFS SSB (Filter offset) : 1.2k
SSB H (Slope HI) : =0.2k (See table 3.)

The LO1 output frequency fLO1 is calculated from
the frequency configuration in Figure 6.
fLO1 = fPLL IN + B0MHz - (4MHz + fops1)
= 32MHz + 60MHz - (4MHz + 758.6kHz)
= 87.2414MHz
Where fPLL IN is the PLL input frequency and fops1
is the DDS1 output frequency.

DDS1 output (MHz)}

146 ———————

0.96 T

0.46

|

|

|

|

| >
15.0 Display frequency
(MHz)

|
|
|
1
14.0 145

Fig. 5 Relationship between display frequency
and DDS output frequency

2) LO3

Table 6 lists the LO3 frequency configuration.

The LO3 frequency is 8.375MHz, and is generated
by the chopper circuit. The DDS2 output frequency is
1.625MHz. For LO3, slope tuning low-cut/high-cut is
corrected. SSB H and SSB L in Table 6 indicate the
corrections. D 833 and D 455 are values determined
during filter window-joining and adjustment.

For example, if USB is 14.2MHz, high-cut frequency
is 2.6kHz, and low-cut frequency is 300Hz, the LO3 fre-
quency is calculated as follows. It is assumed that
D 833 and D 455 are zero.

fLoz = 1.6256MHz + (SSB H) + (SSB L)

= 1.625MHz + (-0.2kHz) + 300Hz
=1625.1kHz
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3) LO4

Table 7 lists the LO4 frequency configuration.

For LO4, correction (OFS SSB) is carried out so that
a signal passes through a filter according to the mode,
and the slope tune low-cut (SSB L) is corrected. The
mode offset is the frequency (11.30859375kHz) used
for processing by the DSP, and its' sign changes with
the mode.

For example, if USB is 14.2MHz and the low-cut fre-
quency is 300Hz, the LO4 output frequency is calcu-
lated as follows.

fLo4 = 455kHz + (mode offset) + (OFS SSB) + (SSB L)

= 455kHz + 11.30859375kHz + 300Hz
= 467.8085938kHz

The filter is corrected according to each mode by
LO1 and LO4, slope tuning high-cut is corrected by
LO1 and LO3, and low-cut is corrected by LO3 and
LO4.

In other modes, each local frequency is determined
by the calculation method as shown previously in
Tables 5 to0 7.

DDS1 (1HZ)
Component LSB | USB cwW CW-R FSK FSK-R AM FM
RX | ™ [ RX [ X [ AX [ X | AX | 7X RX T X [RX [ TX | AX | X | Ax | X
BASE 0.96MHz*?
Frequency {100kHz or less) - (UNV)
Mode offset
Filter offset*’ HOPSSSBI | +2k |-10°5SSB1 | —2k [ -800 +800
CW pitch +[PITCH) - PITCH)
FSK tone (H/L)
FSK shift {polarity)
RIT ~(DRIM ~(DRM - (DRI - (DA (DA - (DRI -(DRM) ~(DAIM)
XIT -(DAM) -(DRIT) - (DAIM) - (DAM) ~(DRIM) - DA -(DAM - (DRI
Slope high*23 - (SSB H) +(SSBH) +[CWH) - [CWH) - [FSKH) +[FSKH)
Slope low
8 83MHz window-joining** |- (D 883) +(0 883
455kHz window-joining

*1:

Although receiver data has an independent value for each mode, the data area for calculation is D OFFSET

Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed.

*2
3:
*4
*b.:
"6

The positive direction for adjustment

: Although it has an independent value for each mode, the data area for calculation is D SLOP L.

The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz.

The LSB and USB may have the same value because the filter bandwidth is wide.

is the direction in which the receive carrier frequency increases.
The DDS1 variable frequency is 1.45MHz and is shifted by 500kHz.

Table 5 LO1 frequency configuration
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; DDS2 (LO3)

Component LSB usB cW CW-R FSK FSK-R AM FM
RX | TX | RX | TX [ RX [ TX | RX | TX [ AX [ ™ [ RX J X [ RX [ TX | BRX | TX

BASE 1.625MHz*®

Mode offset

Filter offset

CW pitch

FSK tone (H/L)

FSK shift (polarity)

RITAXIT

Slope high*' 3 - (SSBH} +(SSBH) +({CWH) —{CWH) ~[FSKH) +(FSK H)

Slope low"*#3 -{SSBL) +(SSBL) +{CWL) -[CWL - (FSK L) +(FSKL)

8 B3MHz window-joining "+ (- (D 883} +(0 883}

455kHz window-joining** > [+ {D 455) (D 455)

*1: Although it has an independent value for each mode.

*2 Although it has an independent value for each mode.

*3  The slope low-cut s carried out at 455kHz and high-cut is carried out at 8.83MHz.

*4  The LSB and USB may have the same value because the filter bandwidth is wide.

*5 * The positive direction for adjustment is the direction in which the receive carrier frequency increases.

*6 . Since the DDS2 output frequency is high, 1.625MHz (10MHz - output frequency (8.375MHz)) is output to the DDS.

Table 6 LO3 frequency configuration

DDS3 (LO4)
Component LSB USBE CW CW-R FSK FSK-R AM FiM
AX | X | RX | ™X [ RX | ™X [ RX | X [ AX [ X [ RX [ ™X | RX | TX | RX | TX

BASE 455kHz
Mode offset (kHz) | -11.30859375 | +11.30859375 | +11.30859375 | -11.30859375 | -11 30859375 | +11.30859375 | +11.30859375 | +11.30859375
Filter offset*! -(0FSSSB) | 2k |+[0FSSSB) | +2k | +800 -800
CW pitch
FSK tone (H/L) -2125 +2125

/-1275 [+1275
FSK shift {polarity) +({FSK S} [+ (FSK S}
RIT/AXIT
Slope high
Slope low*23 -(SSBL) +(SSBL +CWL -[CWL) ~(FSKL) +[FSKL)
8.83MHz window-joining
455kHz window-joining™*% |- (D 455) +(D 455}

"1 Although receiver data has an independent value for each mode.
Transmitter data is fixed because the 8.83MHz filter bandwidth is fixed.
*2 - Although it has an independent value for each mode.
*3 : The slope low-cut is carried out at 455kHz and high-cut is carried out at 8.83MHz.
4 The LSB and USB may have the same value because the filter bandwidth is wide.
'S5 The positive direction for adjustment is the direction in which the receive carrier frequency increases.

Table 7 LO4 frequency configuration
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Fig. 6 Frequency configuration
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Transmitter Circuit

The transmitter system block diagram is shown in
Figure 7.

The TS-870S has the same frequency configuration
as the TS-850 after the DSP generates the IF signal and
converts it to 455kHz as a basic configuration.

A difference from the conventional model other
than DSP modulation is that the TS-870S uses a digital-
to-analog converter and a microcomputer for various
controls. This allows for fine control and reduces the
number of controls needed for adjustment.

The TIF (second IF) signal output from the TX-RX
unit goes to the final unit (C/5 connection section). The
signal is converted from 455kHz to 8.83MHz. The
8.83MHz third IF signal converted by the Q470 and
Q471: 35K131(M) mixer is switched to the transmitter
by the D450 diode switch, and output from CN412 to
the RF unit (A/9 RF section) as TR88 signal.

The signal input to CN10 of the RF unit is passed
through the 8.83MHz IF filter used for both transmis-
sion and reception. During transmission, XF3 BW:
5kHz is selected by D69 and D67 and the filter attenu-
ates the components outside the band. The transmit
signal switched by D68 is amplified and ALC-controlled
by the Q39 ALC amplifier, and the resulting signal goes
to the D49 TX gain control circuit. This circuit controls
the gain at the transmission stage according to the
given voltage via a variable attenuator of a pin diode.
The control voltage is controlled by a microprocessor,
and is used to set the gain for each band or set the gain
with the PWR knob and mode.

The third IF signal is then converted to the
73.05MHz fourth IF signal by the Q37 and Q38 :
3SK131(M) mixer. The signal is passed through the LC
filter, and is converted to the target frequency by the
final local oscillator LO1 at the Q35 and Q36 -
3SK184(R) mixer. The signal is passed through the ra-
diation filter and the band-pass filter used by both the
transmitter and receiver sections to attenuate the Spu-
rious outside the band. The band-pass filter output is
amplified by Q5 : 25C2954, and output to the final unit
(A/5 final section) from CN4 as the drive signal.

W TX-AGC

The DSP controls the input level until it starts modu-
lation. It is like AGC applied to the microphone ampli-
fier, and when the input level exceeds the certain level,
the amplifier gain decreases to keep the modulator in-
put level constant, i.e., to keep the IF output constant.

The MIC gain control in SSB and AM modes is used
to adjust the maximum gain of the AGC amplifier in the
40dB range. Even if the control is set maximum, the
input level to the modulator is kept constant. If the
PROC is OFF in SSB mode, the CAR level (TIF output
level) is fixed, and the ALC effect is limited. If the
PROC is ON in SSB mode, the ALC effect is adjusted
by the CAR control. The microphone amplifier gain is
fixed, but the speech processor input level is controlled
by the AGC and then becomes the level set by the
PROC control.

In FM mode, the microphone amplifier sensitivity
can be changed to high or low by using Menu No.61.
Since the frequency deviation is limited by the TX-AGC,
it is not distorted extremely like in the clipper method.
In AM mode, the sensitivity is controlled so that modu-
lation does not exceed 70%.

The TX-AGC is required to stabilize the DSP modula-
tor operation. The modulator may operate without us-
ing the AGC by reduction of the gain and input level,
but it cannot be completely turned OFF. Care must
therefore be taken when measuring the ALC proper-
ties and frequency characteristics.
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CIRCUIT DESCRIPTION

M Various control circuits by the digital to analog converter
The circuits whose signal levels were varied with
volume controls or adjusted with semi-fixed volumes
can be controlled with a microcomputer by using an 8-
channel digital to analog converter.
The digital-to-analog converter (M62363FP) is a lad-

der-type variable attenuator with 8-channel indepen-
dent inputs, which is used to output an output voltage
by entering a fixed voltage, or is used as for volume by
entering the control signals directly. Table 8 lists con-
trols in each channel.

CH No. | PIN No. |Signal name Control Output to
1 2 ALG ALC reference voltage IC8-5 operational amplifier
2 3 NBV NB threshold voltage IC3-5 NB pulse generation circuit
3 10 POC Power control reference voltage Q43 ALC circuit differential input section
4 11 PRO Reflected wave protection adjustment Q49 protection control circuit
5 14 Unused
6 15 Unused
7 22 POVR Gain correction for power control ICB-10 TGC circuit
8 23 TXG Gain correction between bands IC8-9 TGC circuit

Table 8 digital-to-analog converter control

W ALC circuit

The TS-870S uses the same control circuit as for the
TS-850 as shown in Figure 8. Q43 and Q44 comprise a
differential amplifier, and the VSE (forward wave volt-
age) signal is compared with the IC7-VO3 power con-
trol voltage (POC). The POC voltage is controlled by
the microprocessor according to the power settings,
such as power volume and mode-specific power
down,

Q45 is a switch for average power control during
AM transmission. In modes other than AM, the ALC is
controlled by detecting the peak value, but in AM
mode, a control output smoothing circuit is used to
control output power with the average power.

In AM mode, the AMB signal and the base of Q46
go HIGH. The collector of Q48 goes HIGH, and about a
20ms pulse is input to the base of Q51 to turn it ON.
Since Q45 is still OFF immediately after transmission
starts, the ALC is controlled by detecting the peak
value. However, average value control is used after
about 20ms, and the average output does not change
when modulation occurs. If the ALC is controlled by
the average value soon after transmission starts, the
ALC voltage does not stabilize for awhile and the pre-
set power is exceeded. Thus, the ALC is controlled by
detecting the peak value soon after transmission
starts.

21

The differential amplifier output level is converted by
Q47, Q50, and Q52, and the gain is controlled by the
second gate of the Q39 ALC amplifier.

Q49 controls SWR protection using the adjusted
VSR (reflected wave voltage) signal.

The level of the voltage taken from the ALC circuit is
converted by IC6 (B/2) and the ALC meter signal is out-
put to the A/D port of the control unit as the ALM sig-
nal. The ALC meter is adjusted so that it indicates a
value according to the DSP output level set in the ad-
justment mode.

M Transmission gain control

If transmission occurs with several bands as with an
HF transceiver, the gain changes between bands due
to the effects of frequency characteristics of the final
unit, low-pass filter, or mixer circuit, and the CAR level
must be adjusted each time the band is changed.

This model uses a pin diode variable ATT and micro-
processor-controlled digital-to-analog converter to cor-
rect the total gain between bands and correct the gain
with power control. Thus, the total gain is the same in
each band.
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CIRCUIT DESCRIPTION

W CAR control

The CAR volume signal is read by the analog to digi-
tal converter and output to the DSP via the micropro-
cessor. The DSP controls the output level required ac-
cording to the mode. If PROC is OFF in SSB mode and
in FM mode, the levelis fixed, but in other modes it can
be adjusted in the 30-dB range using the CAR control.

The level required for each adjustment is output in
the adjustment mode to facilitate adjustment.

M Final circuit

The drive output from the CN4 of the RF unit is input
to CN501 of the final section (X45-351 A/5). The har-
monics of the signal amplified to 100W by Q501 to
Q505 are attenuated by a low-pass filter in the filter
section (X45-351 B/5), and the resulting signal goes to
the relay section (X45-351 E/5).

The transmit signal input to the relay section is
passed through the transmit/receive switching relay,
the through/in relay in the AT unit (X53-3340-02), and
the ANT A/B switching relay, and goes to the ANT ter-
minal,

o ALcouT
%‘\ _ To Q39 gate 2
ol 5% & R258
~N o =&
(5] [ o -
q ) g Le
Q43 Qa4 &, z I 8
™ o o~ R
E’EZ - -L &
Y R2s7 C289 o I 3]
o Le ab - ™ ,
o - T @ @
E - g E:“ E § &“ ::
—-— ALM
O
TXB
(o,
@ b 8 5
2:; L —
AMB o 1 4
O I T T T
Y cs
Qa6 NJMZ904M
L
~ & It} PRO = o
83 8 =i %8
NBV
L 0 O EXTALCIN o
o< ”
= *L’ VSFOr S
. P
1 24
Vi ]
— vo1 Vo8 14 | &
voz Vo7 -
VI2 vtk ﬂ | [ [;
vDD  GNDl—
= J. 4LD RESET
3 4 ¢k VDREF|— |-<;E a>‘
H o1 po}
L} T
— VI3 V1B 1 7
' VOB | Ice
o - sa J_ o o ot R336 NIM2902M
5 5 o b= V04 u \Ads R284
. vi4 VIS AAA KA TEE
; I 12 13 279 v‘_}v WYYy
Ic7 b Ry Rzi8 -
o MB2363FP Y L r. &
2 AA- >0 o C3z27
@ R338 J = =
rrd £t
o] o} o
128 VSR 5V BA

Fig. 8 ALC circuit
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AT Unit (Auto Antenna Tuner) M Auto tuning mode

When the AUTO/THROUGH switch is set to AUTO, The transmission power from the final section via

i the filter section is passed through the current/voltage
ATA goes LOW, the AUTO/THROUGH switching relay . _ .
K1 is executed, and AT is inserted to prepare for tun- detection transformer L1 and L2, which use a troidal

ing. If "RX AT ON" is set in menu No.8, AT is inserted Egi'a;h:aeg;‘fzred”;a”g voltagef compo?{;}_nti_ detgféeﬁ
during reception. If the position of variable capacitor €d Dy the waveform rectification circu

VC1 or VC2 is not the preset position of the band, pre- consisting of D4, D7, Q1, and Q2, and then the phase

setting is performed. The AT tune and transmission do 'Sirfsogzi?% i\; 'r%11' The Dumlét ts]-:gnaish{(%and Qt}cfgol;n
not occur until presetting ends. p are passe roug e swi %

When AT TUNE is turned on with this condition, IC2 and are applied to motor drive IC IC4. Variable ca-

ATS goes HIGH, the CW mode is set, and the trans- pacitor VC1 is rotated by the motor M1 so that the
mission output becomes about TOW. If the SWR is phase difference of the voltage and current compo-
lower than 1.2, the tuning is completed and auto an- nents decreases.
tenna tuning ends. If the SWR is greater than 1.2, the The voltage a'n‘d curren_t components detected by L1
motor control pulse duty (described later) is controlled and L2 are rectified by diodes D1 and D2 gmd are Sp-
according to the SWR. plied to the comparator of voltage comparison circuit
The SWR can be set to 1.6 after AT tuning by turning ICo an the amplitude component. The comparator out-
menu No. 33 "TUNE WIDE; ON put Is passed through switch IC3. Motor M2 is driven
The motor speed s determirsd B & HiaBEHR by another motor drive IC IC5 and variable capacitor
puter. lts direction is controlled by phase comparator VC2 is rotated in the direction that decreases the am-

IC1 and amplitude comparator IC6 if the APRE is LOW plitude difference of the voltage and current compo-

. ; ; nents.
and controlled by the microcomputer if the APRE is Variable capacitor VC1 for capacity adjustment is

HIGH.
therefore controlled so that the current and voltage
phases match. Variable capacitor VC2 for resistance
adjustment is controlled so that the current and voltage
amplitude difference decreases. SWR becomes 1
when the phases match and the amplitude difference
is zero.
Filter section
AT UNIHX53-?£40_—EZ} ________ % e
| 5 "
y I
[ L1,2
Forwardwave/ Voltage/current AT2
INC— reflected wave AT1| > component Matching circuit ——|—OOUT
detection circuit | detection l
3 '
' vR101 | |
| y IC16 IC2,3 IC4,5 VR102 |
| .
Phaspfamplltude - >_Qr'o—~ — Motor |
| difference g
| detection [ A OL——— [ &g [
L 4 4 4 4 ] ol O I
e e IS R N (NP T -
= o) =] | W o
—| ~| N| | w
ol e B & 3R |
PORT PORT A/D
VSF
VSR g A/D CcPU
DIGITAL UNIT

Fig. 9 AT unit block diagram
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The speeds of motors M1 and M2 are determined
by the duty cycle of the pulse input to control input pin
8 of IC4 and IC5, and controlled by the standing wave
ratio (SWR) calculated by the control unit CPU

Pulse signal SPED output from the control unit is
passed through Q5 : DTC1 14EK, amplified by Q4, and
input to IC4 and IC5 as a control pulse.

If the SWR is 2 or more, the duty cycle of the motor
drive voltage pulse is 100%. If the SWRis 1.5t0 2, the
duty cycle becomes approx. 80%. If the SWR is less
than 1.5, the duty ratio becomes approx. 50% and the
motor runs at low speed.

The matching circuit is T type, and the tap position
from 1.8 to 30MHz is switched by seven relays K101 to
K103 and K105 to K108.

Position detection volumes VR101 and VR102 are
linked to the rotation axes of variable capacitors VC1
and VC2 with a gear ratio of 1 : 1. The voltages of 0 to
5V (POD1 and POD2) are generated according to the
capacities of the variable capacitors. This position volt-
age data is sent to the microprocessor in the control
unit through the analog to digital converter, and is used
as the reference voltage in the feedback control sys-
tem, such as for preset tuning. The same signal is also
used for presetting data and end-detection.

The volume used by the TS-870S is a normal one,
not an endless one. Since the rotation angle of this
volume is limited, the rotation range is from the mini-
mum capacity to the maximum capacity plus allow-
ance.

By this control, like the preset tuning, which will be
described later, POD1 and POD2 are monitored by the
microprocessor. |f the lower limit voltage of 0.6V or
the upper limit voltage of 4.2V is reached, the micro-
processor detects that the voltage is close to a limit.
To return the voltage to the opposite side, APRE is
made HIGH. If the variable capacitor is VC1, and the
voltage is close to the lower limit in respect to POD1,
the voltage near the upper limit is output. If the voltage
is close to the upper limit in respect to POD1, the volt-
age near the lower limit is output.

The other variable capacitor VC2 outputs the voltage
read by POD2 as itis. If the variable capacitor voltage
exceeds the specified limit, it returns to the other limit,
The other variable capacitor remains in the same posi-
tion

If the APRE is HIGH, the motor rotation direction is
determined by the CPU unless auto tuning is per-
formed.

The logic for PR11 to PR22 is the same as for IC4
and IC5 : BAB109U2. The signal output from the digital
unit passes through IC2 and IC3 : TC4066BF and en-
ters IC4 and IC5.

PR11 | PR12 | PR21 | PR22
Motor 1 Normal rotation H L - -
Reverse rotation L H - =
Motor 2 | Normal rotation - - H L
Reverse rotation - - L

N Preset tuning

When tuning ends, the position of the variable ca-
pacitor is stored in memory by the microprocessor as
preset data for that band.

When the band is changed after tuning is performed
in another band, APRE goes HIGH, the motor is con-
trolled by the microprocessor, and preset tuning is per-
formed. During preset tuning, auto tuning or signal
transmission is inhibited even if the AT TUNE switch is
pressed or transmission becomes ready.

The initial preset-data when the microprocessor is
reset includes standard data for a 50-ohm load on each
band.

M Preset memory band
30kHz <f
1.850MHz < f
2.010MHz < f
3.5256MHz < f
3.576MHz < f
3.725MHz < f
4.490MHz < f
7.030MHz < f
7.100MHz < f
7.490MHz < f

10.490MHz < f
14.100MHz < f
14 490MHz < f
20.990MHz < f
21.160MHz < f
21.990MHz < f
25.490MHz < f
29.000MHz < f
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§  Standby Control and Timing

Standby control and timing are carried out by using
software for the main CPU in the control unit (X53-
356X-XX). The control signals for the control unit are
listed below. (See Figure 10 for each timing chart.)

SS

TXC

RXC

CKY

- Standby switch input signal. Active LOW.
KEY :

Keying input signal from the keyer. Active
LOW,

: Transmission output signal. Active HIGH.

Same timing as TXB.

: Reception output signal. Active HIGH. Same

timing as RXB.

: Output signal. Active HIGH.

With the SS line

ss |
1

1S-870S

TXC_i

|
RXC I
|

AF '
output |
|

|

Ccky |
—t——10mS

I
———10ms

By full break-in

KEY |
|

1

TXC _i

|
RXC |
|

CKY |
1]
—+——10ms

by semi break-in

S I

10mS —t——] s
- i m

KEY | [
' 1
TXC__| ! —I_
| |
RXC ™| { '_
[ I |
i ;
cKY | : , i'
——+—10ms 10mS —t—t— |I
1] v 1 II
50~800ms

Fig. 10 Transmit/receive signal timing chart
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M Address control

The main CPU operates in the microprocessor
mode in which the external ROM is used. The
memory is configured as shown in the memory map,
and the main CPU A12 to A15 and DO signals and IC14,
IC17,1C18, and IC19 are used to generate a chip select
(CS) signal to select and access an IC. (Figure 12)

Digital Control Unit

The TS-870S digital control circuit has a multiple
chip configuration centered around the main CPU (IC6 :
M37702S4BFP), and consists of a 64K ROM (IC12:
27C512RJLVC), an 8K RAM (IC8: LC3564QME-10},
and an extended 1/O (IC18, IC22, IC23 : CXD1095Q).
This circuit controls about 60 different input and about
80 different output signals.

Figure 11 is a digital control block diagram.

S L :> External AT
< > control
Destination
= i:: < :
g # < > ‘-‘—’Q,f :> VCO, Filter
2 ~ data
— ::> PLL, DDS
data
:> External AT
control
< > "> tx-RX UNIT
83 > TXRXUNIT
02 i
~N =
o~
< > g% < TX-RXUNIT
) "> T AX UNIT
RIT/XIT b
g @ B~ TX-RX UNIT
shf W I :
o~
S = ] LCD, KEY
WIDTH 1 < 2 :> Leo
v} = . g
<
s N > KEY data
z Ky M=
o g 8¢ [_>RFUNT
2 I N
QO w
Sg‘r_ ) E :> AT control
(&)
g
Destination - SS
protection
MAIN
& S = —
-
' o
s : 22
38 =5
of 3
= =0
\ )
=2
a.
8z
_g 1C9,13
< MULTIPLEXER <: VR data
< VR data
Ic24
< > KEYER p-COM <::> TX-RX UNIT
ic27
< _> HS-232 DC/DC <:> TX-RX UNIT
IC5,7
RESET CONTROL

26 Fig. 11 Digital control block diagram
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IC18
Al2 48 1 5 i 16 o i
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45 2 Jicra
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Fig. 12 Address control circuit

M Encoder circuit

The main encoders are magnetic rotary encoders,
and the click, RIT, SHIFT, and WIDTH encoders are
contact-type rotary encoders.

The main encoder pulses are read directly by the
main CPU.

The other encoder pulses enter the gate array (IC20
and IC21 : LZ92K371), and are read through the main

CPU data bus. The gate array is selected by the latch
(IC19: TC74VHC573F) Q4 and Q5. The CK1, CK2 or
CK3, CK4 encoder is selected by AQ of the gate array.
Encoder data is output to DO to D7 by making the read
signal (RD) LOW when the chip select (CS) signal is
LOW. 1C25 and IC26 absorb encoder pulse chattering
(Figure 13)

15v
Ic20
s 2 ! GND Vee L
£33 - ’__M 5 I
lb L cK3 D1
WIDTH 1N\ 12 s
1c26 _I:I'/ CK4 ne -
11!@ 10 CK1 . D2f—
=
™
RIT/XIT “ }\12 = s oz g gf g -
qne @ —
icas~" ap 3 L ( DATA BUS
cs D5+
RD D6 =
Snc ncpr
12 13
p—{GND D7 |- |
ic21
1 24
r - s *— GND Vee
232 e i |
%
SHIFT il o g cK3 D1f—
i || — CK4 ne [~
I
ces 5 >s_, cK1 . D2f—-
~
VFO. CH/M. CH § i ic2s | G2 L 03— i
ic25 T :“0 § P roatasus
neE
C5I1C19-14-05 cs DS =
€51C18-15.04 RD D6 f—=
AD =1 nc necf
12 13
AD ,J GND  O7f> |

Fig. 13 Encoder circuit
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W System reset and RAM backup

The power monitor circuit (Q1, Q2, D4, D5, R6)
monitors the power supply voltage. If the voltage is
LOW, the circuit outputs a LOW signal to the INT1 port
of the main CPU and the IRQ2 port of the microproces-
sor in order for the electronic keyer to stop operation.
At the same time, the battery backup IC (IC5 :
MB3780A) backs up the RAM with a lithium battery.

If the power supply voltage becomes normal, a
HIGH signal is input to the INT1 port and the IRQ2 port,
and the main CPU is initialized by the battery backup IC
after the time constant set by C56 and C57. The opera-
tion resumes and power is supplied to the RAM from
the outlet. (Figure 14)

B Analog Signal Input

The main CPU incorporates an 8-channel analog-to-
digital (A/D) converter, and in addition, has a multi-
plexer (IC9 and IC13 : TC4052BF) for entering 16-chan-
nel analog signals. Incoming analog signals are con-
verted by the main CPU to digital values, which are
used as digital data.

H Display

Since the TS-870S uses a negative LCD and a fluo-
rescent display tube.

The LCD is lighted with half a duty by the LCD
driver, and the fluorescent display tube is lighted by an
inverter,

28

Fig. 15 Key scan circuit

18V The LCD driver data is set by the clock signal
5 y g
(UCK1), data signal (UDA1), and enable signals (ENL2,
o ENL3). The blanking signal (BLANK) turns the LCD
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M PLL and DDS data

The TS-870S has three PLLs and three DDSs in the
PLL section in the RF unit. The main CPU sends data
to the PLL ICs and DDS ICs according to the displayed
frequency. The PLL ICs provide unlock (UNL) signals.
If one of the PLLs should unlock, the display indicates
that the PLL is unlocked (Err-FE).

The TX-RX unit also has a PLL IC, to which the main
CPU sends 46.32MHz data. The PLL IC also outputs
an unlock signal (PLUL), and if a PLL is unlocked, an
unlock message (Err-FD) is displayed.

W AT control

The AT control inputs the variable capacitor position
data (POD1, POD2, analog data input), forward wave
voltage and reflected wave voltage (VSF, VSR, analog
data input) for SWR calculation in the main CPU. and
outputs the motor normal/reverse rotation control
(PR11, PR12, PR21, PR22), motor speed control signal
(SPED), and motor control switching signal (APRE).

SPED switches the motor rotation ON and OFF dur-
ing AT tune and presetting by PWM with the duty cycle
related to the SWR value.

APRE changes the motor normal/reverse rotation
control to analog control for AT tune, and to digital con-
trol for presetting.

PR11 to PR22 control the motor normal/reverse ro-
tations and stop when the motor normal/reverse con-
trol signal is controlled digitally. (Figure 16)

8D

1 16
oY Vdd
2y 2X
(o 'Y S——
m
-3 § xc[ . o
——1v 3 ox i i c3
3 —INH T 3x -
TowZZ
gﬁg‘;« — Vee A
2R B Tl Bls
88888 IC9
[ ' ’ I I —<— 5D
2[7] 3
25] eno
POD1
o| PRIT
o|PRI2 | &
o | POD2 g
O | PR21
o|PR22 [ %
OfVRE | o
o| APRE
SPED
o|NC
o )
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O
=
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<+— [1C23-29-PD7

—~— |C23-28-PD6

-— |C23-27-PD5

<+— 1C23-24-PD4
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Fig. 16 AT control
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M [F filter switching

The IF filter switching signal from the control unit is
controlled by PCO to PC2 (pins 11 to 13) of I1C23 and
sent to the RF unit and final unit connection section.

The RF unit selects the 8.83MHz IF filter, and the
final unit connection section selects the 455kHz IF fil-
ter.

The IF filter select signal is automatically interlocked
with the WIDTH control.

SSB cw FSK AM Fiv
WIDTH | IF FiLTER [WIDTH | IF FILTER |WIDTH | IF FILTER [WIDTH [ IF FILTER [WIDTH [ F FILTER
14k | 3k | 50 | 3k [250 | 3k |50k| 6k |50k| 15k
16k T |200| T |500| T |[80k]| 15« |6.0K] T
18| T [300| T [10k| T [8ok| T [8ok| T
20k T laoo| T J1sk| T f[iook] T lookl 7T
22| T |e600| T 120kl T [120kf T
24k | T [1ok| T 140kl T [|140k| T
26k | 6k
28k | T
30k| T
32k| T
34k | T
agk| T
6.0k | 15k

Table 9 IF filter selection

B Receive band-pass filter selection

The RF BPF signal from the control unit is sent from
PC6 (pin 17) of IC23 to the RF unit as serial data. The
serial-to-parallel converter (TC9174F) in the RF unit
converts serial data to parallel data and switches be-
tween band-pass filters.

M Transmit low-pass filter selection

The LPF signal from the control unit is sent as serial
data from PC1 (pin 12) of IC16 to the final unit filter
section via the final unit connection section. The serial-
to-parallel converter (TC9174F) in the final unit filter
section converts serial data to paralle! data and
switches between low-pass filters.

M PLL VCO data

The RF unit PLL section switches between VCOs
according to the VCO band data (VBO to VB3) output
from PC4 to PC7 (pins 15 to 18) of IC16 in the control
unit

B Electronic keyer

The TS-870S uses a dedicated IC (IC24
68HC05G2419553) to control the electronic keyer.
The main CPU CH1 to CH4 signals switch operations
to the electronic keyer IC (keyer microprocessor).

The keyer microprocessor controls the electronic
keyer according to KEY SPEED VR data, DOT/DASH
signal, and CH1 to CH4 signals switch operation Sig-
nals from the main CPU.

The keyer microprocessor is normally at the standby
mode (power save mode). Each control signal is con-
nected to PB7 (pin 77). When this port is LOW, the
standby mode is terminated.

When the standby mode is cancelled, PA7 (pin 30)
outputs a HIGH signal. It is used to determine which
control signal is active : CH1 to CH4, KEY SPEED VR
data, or DOT/DASH signal.

PA2 (pin 25) is an input/output port that inputs KEY
SPEED VR data and outputs control signal (HIGH) for
VR data determination.

When a HIGH signal is output from PA2 (pin 25),
C114 is charged. KEY SPEED VR data is calculated
until C114 is discharged and the port goes LOW.

IRQ2 (pin 41) is an interrupt port that detects power
supply voltage drop. When this port detects it, the
standby mode is entered.

The keyer microprocessor outputs the key down
and beep signals. The key down signal is input to 1C22
(PC4 : pin 15), and the main CPU controls transmission
and reception. The beep signal is input to 1C29
(TC7S32F : OR gate) and output to the TX-RX unit as
CKY.

The TX-RX unit determines the key jack ON/OFF and
CKY level and outputs sidetone. '
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CIRCUIT DESCRIPTION

B Band data
Frequency (MHz) RF BPF (RB) LPF VCO PLL | Frequency (MHz) RF BPF (RB) LPF VCO PLL
Lower limit | Upper limit RX TX AlB|C N |Lower limit | Upper limit RX ™ B|C N
0.01 0.49 1 1 1 1 00 38 15.49 15.99 10 10 6 0|1 23
049 0.99 2 2 38 15.99 16.49 22
0.99 1.705 37 16.49 16.99 22
1.705 2.0 3 3 37 16.99 17.49 21
2.01 2.49 2 36 17.49 17.99 21
2.49 2.99 4 4 36 17.99 18.49 20
2.99 3.49 35 18.49 18.99 20
3.49 3.99 35 18.99 19.49 19
3.99 4.49 ] 5 34 19.49 19.99 19
4.49 4.99 3 34 19.99 20.49 18
4.99 5.49 33 20.49 20.99 18
5.49 5.99 33 20.99 21.49 11 1 17
5.99 6.49 32 21.49 21.99 12 12 00 17
6.49 6.99 32 21,99 22.49 7 16
6.99 A 6 6 31 22.48 22.99 16
7.3 7.49 7 7 31 22.99 23.49 15
7.49 7.99 4 011 0 31 23.49 23.99 15
7.99 8.49 30 23.99 24.49 14
.49 8.99 30 2449 | 2499 14
8.99 9.49 29 24.99 25.49 13
9.49 9.99 29 25.49 25.93 8 13
9.99 10.49 28 25.99 26.49 12
10.49 | 10.99 8 8 5 28 26.49 | 26.99 12
10.98 11.49 27 26.99 27.49 11
11.49 11.89 7 g 27.49 27.99 1
11.99 12.49 26 27.99 28.49 10
12.49 | 12.99 26 28.49 | 28.99 10
12.99 13.49 25 28.99 29.49 9
13.49 13.99 25 29.29 29.99 9
13.99 14.35 9 9 24 29.99 30 9
14.35 14.49 10 10 24
14.49 14.99 6 0|0 |1 24
14.49 15.49 23
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M Function of IC pins

1) CPU : M37702S4BFP (Control unit IC6)
Pin No. Port name Pin name /0 Function Active level | Initial state
1 ANO ADRO ! VPRC, VMON, VAGC signal
? PE7 RES O | Reset signal output L H
3.4 P66. P65 CTB, CTA O | Analog switch select control signal B, A H H
5 INT2 PSW | Power switch inhibit signal H
3 INT1 BOVR | 14V voltage drop inhibit signal
7 INTO I Unused
8, 9 TA4IN, TAAQUT EDP1, EDP2 | Main encoder pulse input
10,11 | TA3IN, TA3OUT O | Unused L
12, 13 | TAZIN, TA20UT O | Unused L
14 P53 AMUT I | AF mute signal H
15 TAT10UT SPED O | AT motor speed control H
16 P51 LCD O | LCD and LED serial data H
17 P50 LCK O | LCD and LED serial clock H
18 Pa7 BLK O | LCD all off control signal H L
19 P46 RBK O | RF mute signal L L
20 P45 14YSW O | Power on control signal H H
21 P44 ECS O | EEPROM clock H
22 P43 EED /O | EEPROM data
23 PHI Unused
24 RDY || Bus wait cancel H
25 HORD | | Hold state cancel H
26 BYTE | | External data bus width 8 bit setting H
27 CNVss !
28 RESET I Reset signal input L
28,30 | Xin, Xout | | Clock signal input
31 E 0]
32 Vss I
33 HLDA
34 ALE @]
35 BHE
36 R/W O | Read/write signal
37~44 | D7~D0O I/O | Bus
45~60 | A15~A0 O | Address output
61~64 | P87~P84 PBO~PB3 O | Logic key CPU control 0~3 H L
65 TXDO TXDO O | Personal computer interface serial output H
66 RXDO RXDO | Personal computer interface serial input
67 P81 RTSO O | Personal computer interface RTS H L
68 CTSo CTSO | | Personal computer interface CTS
69 Vee |
70 AVcc |
7 Vref |
72 AVss |
73 Vss |
74 AN7 ADR7 I | Forward wave voltage (VSF)
75 ANB ADR6 I | Reflected wave voltage (VSR)
76 ANS ADRS I | ALC meter analog input
77 AN4 | Unused
78 AN3 ADR3 | VPWR, VMIC, VDLY, VCAR signal
79 AN2 ADR2 | POD2, VRF, POD2, VAF signal
80 AN1 ADR1 | | POD1, VNB. POD1, VSQL signal
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TS-870S

2) CPU : 68HC05G24 19553 (Control unit 1C24)
Pin No. Port name Pin name 110 Function Active level | Initial state
1 VDD |
2-5 PB3~PBO || CH4 to CH1 switch input signal from 1C6
6~13 ADO~AD7 | Unused
14 VrefH Unconnected
15 Vrefl |
16 Vss |
17 VDD |
18,19 | XOSC1, XOSC2 I | Unconnected
20 RES | | Reset signal input
21,22 | OSC1, 0SsC2 I Clock input
23 PAO DOT | DOT input
24 PA1 DASH | Dash input
25 PA2 SPEED VR /O | KEY VR data determine port
26~29 | PA3-PAB I | Unused
30 PA7 int contro O | Inhibit determine control signal H
31~-33 | PGO~PG2 I | Unused
34 TCMP | | Unconnected
35 PG4 | | Unused
36 PG5 EBSY | Unused
37 PGB MBSY | Unused
38 PG7 I | Unused
39~44 | PCO~PCS I | Unused
45 IRQ2 sleep | 14V voltage drop determine inhibit port
46 PC7 I' | Unused
47 VDD |
48 PDO I | Unused
49 PD1 mbusy O | Message busy signal
50 PD2 I | Unused
51 PD3 pbc O | Beep output signal
52 PD4 I | Unused
53 PD5 KEY O | Key signal output
54 PD6 I | Unused
55 PD7 I | Unconnected
56~69 | PEO~PE3 I | Unused
60 Vss |
61~64 | PE4~PE7 I | Unused
65~72 | PHO~PH7 | Unused
73~76 | PJO~PJ3 I Unused

77 PB7 WAKE UP | | Wake up inhibit

| 78-80 | PB6~PB4 || Unused
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3) Extended I/O : CXD1095Q (Control unit IC16)

Pin No. |  Port name ] Pin name /0 Function Active level | Initial state
1.2 NC

3-7 PB1~PB5 SHIMO1~SHIMOS | | Destination determine port H

8 | PB6 50W I | 50W switch signal L

9 [ P87 UNL | | Unlock signa H

10 Vss | |
11 PCO ENF1 O | Seral/parallel convert enable H L
12 PC1 uDA23 O | Serial/parallel convert data L
13 PC2 UCckKz23 O | Serialfparallel convert clock L
14 PC3 NFMT O | Contrai signal except FM transmit mode L H
15, 16 PC4, PC5 VB3. VB2 O | VCO band data H L
17 PCB VB1 O | VCO band data H H
18 PC7 VBO O | VCO band data H L
19 NC

20 PDQ PLEZ 0O | VCOZ enable H L
21 PD1 PLE1 O | VCO1 enable H L
22 PD2 PCK O | PLL clock L
23 PD3 PDA O | PLL data L
24 PD4 O | Unused L
25 Vss |

26 VDD I

27 PD5 DLE3 O | DDS3 enable H

28 PDA DLEZ O | DDS2 enable H L
29 PD7 DLE1 O | DDS1 enable H

30-32 | DO~D2 I/O | Bus

33 34 NC

35~39 | D3~D7 I/O | Bus

40 CLR | | Port E output register clear L

a1 ODEN || Output disable

42 Vss |

43 WR I | Write signal L

44 RD | | Read signal

45 Cs | Chip select signal

46~48 | AQ-A2 | | Address signal

43 PEOQ PTTI | External AT TT input H

50 PE1 P TSI | External AT TS input H

51 NC

52 PE2 MBSY | | Electronic keyer busy signal

53 PE3 | Unused

54 PAQ PTTO O | External AT TT output H L
55 PA1 PTSO O | External AT TS output H

56 PA2 O | Unused L
57 Vss |

58 VDD |

58-62 | PA3~PAG O | Unused

63 PA7 LOGKEY O | Electronic keyer reset H L
64 PBO SHIMOO || Destination determine port H
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4) Extended 1/0 : CXD1095Q (Control unit IC22)

TS-870S

Pin No. Port name Pin name 1/0 Function Active level | Initial state
1,2 NC
3-9 | PB1-PB7 VO | DSPbus ]
10 Vss |
1 PCO I Unused
12 PC1 KEYS I | Electronic keyer connecting determine signal L
13 PC2 MD || Microphone UP switch signal L
14 PC3 MU || Microphone DOWN switch signal L
15 PC4 KEYI! I | Key input signal L
16 PC5 PLUL | PLL unlock in DSP L
17 PC6 EOM I DRU-3 EOM signal H
18 PC7 VBSY | | VS-2 busy signal L
19 NC
20 PDO DRST O | DSP reset signal Normally "H* k= H
21 PD1 VCEN QO | Electronic volume DAC enable L H
22 PD2 UCK22 O | Senal/parallel convert clock signal L
23 PD3 UDAZ22 O | Serial/parallel convert data signal L
24 PD4 DREN O | DRU-3 enable signal L H
25 \'ss |
26 VDD I

Y PD5 PLEN O | PLL enable in DSP H L
28 PD6 STR O | VS-2 start signal H L
29 PD7 O | Unused L
30~32 | DO~D2 /O | Bus
33,34 | NC
35~39 | D3~D7 /O | Bus
40 CLR | | Port E output register clear L
41 ODEN I | Output disable L
42 Vss |
43 WR || Write signal
44 RD | | Read signal
45 CS I | Chip select signal
46~48 | AD~A2 | | Address signal
49 PEO HENA O | DSP enable A L H
50 PE1 HENB O | DSPenable B L H
51 NC
52 PE2 HRW O | DSP R/W signal H
53 PE3 O | Unused L
54~56 | PAO~PA2 O | DSP address signal L

/ Vss |

58 VDD |
59 PA3 O | Unused L
60 PA4 P BEEP O | Beep output signal H L
61 PAS P CKY O | Transmit output control signal H L
62 PAG P RXC O | Receive control signal H H
63 PA7 P TXC O | Transmit control signal H L
64 PBO IO | DSP bus
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5) Extended 1/O : CXD1095Q (Control unit IC23)

Pin No. Port name Pin name /0 Function Active level | Initial state
1.2 NC
3-9 PB1~-PB7 PK1~PK7 | Key matrix input L
10 \ss |
11 PCO BKFIL O | Analog filter select signal H L
12 PC1 3KFIL O | Analog filter select signal H H
13 PC2 15KFIL O | analog filter select signal H L
14~16 | PC3~PC5 P ENR3~P ENR1 O | RF senal/parallel convert enable H L
17 PCeé P UDA21 O | Seralfparallel convert data 2
18 PC7 P UCK21 O | Serial/parallel convert clock L
19 NC
20~-22 | PDO~PD2 O | Unused I
23 PD3 P APRE O | AT motor control signal L
24 PD4 P PR22 O | AT motor 2 control signal
25 Vss |
26 VDD |
27 PD5 P PR21 O | AT motor 2 control signal I
28 PD6E P PR12 O | AT motor 1 control signal L
29 PD7 P PR11 O | AT motor 1 controf signal
30~-32 | DO-D2 /O | Bus
33,34 | NC
35~39 | D3~D7 /O | Bus
40 CLR | | Port E output register clear L
41 ODEN || Output disable L
42 Vss I
43 WR I | Write signal L
44 RD | Read signal L
45 Cs I | Chip select signal {
46~48 | AD-~-AZ2 I Address signal
49 PEO P THP | | Thermal protection signal H
50 PE1 P-55 | Microphone PTT switch signal L
51 NC
52 PE2 |
53 PE3 O | Unused L
54 PAOD P DIM O | Dimmer control signal H H
55,56 | PA1, PA2 P ENL3, P ENL2 O | LCD driver enable signal H L
57 Vss I
58 VDD I

| 59 PA3 P LATC O | AT LED H L
60, 61 PA4, PAS P ENLT, P ENL4 O | Switch serial/parallel convert enable H L.
62, 63 | PAB, PA7 O | Unused ],
64 PBO P KO | Key matrix input L
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TX-RX Unit (DSP Operation)
M Outline

The TS-870S uses the DSP to carry out various pro-
cessing as compared with the conventional models
They include the following:

- Modulation and demodulation

- Filter processing

- AGC processing (S-meter data output)

- Mic amplifier AGC processing

- VOX processing

- Voice equalizing processing

- Noise processing (noise reduction, beat cancel

automatic notch)

- Speech processing (COMP meter data output)

- Squelch processing

- Sidetone and beep generation

The commands and data for the microprocessorare
listed below (see page 42).

The TX-RX unit circuits are divided into the analog
~ection that processes analog signals and digital sec-
Jon that processes digital data. The interface between
the analog and digital sections is the analog-to-digital
converter (IC25 : AK5340-VS) and digital to analog con-
verter (IC16 and IC27 : AK4318-VS, IC34 - PCMB9AU).

The unit has another digital to analog converter (1C26 :
M62363FP) for VCA (electronic volume : M51131L)
control. The volume is controlled directly by the micro-
processor in the control unit (the volume is not con-
trolled by the DSP).

M Digital section

The digital section is explained below. Figure 17 is a
digital section block diagram.

The digital section consists of two DSPs (IC1 and
IC2 : DSP56002FC40), RAM (IC7 - MCMB56824AFN2*),
three ROMs (IC4, IC5, IC6 - 27C256PCJJ**), and gate
array (IC3:MBCG24173-6173) and PLD (IC9:
7032LC44JLQ*). The TX-RX unit has a PLL, but it is
included in the digital section for convenience. * indi-
cates the version number.

The PLL in the TX-RX unit is controlled directly by
the microprocessor in the control unit, and clocks of a
fixed frequency of 46 32MHz are generated. This cir-
cuit forms a VCO consisting of Q8 2SK210(GR), Q9
and Q10 : 2SC2714(Y). Q8 is an oscillator and Q9 and
Q10 are buffer amplifiers. Q5, Q6. and Q7 comprise an
active low-pass filter. This low-pass filter converts the
output from PLL IC IC15 : MB86001PF to DC voltage
and sends it to the VCO.

25C2714(Y)
20MH:z l\
LS
PLL
, 1
Pk‘,lLB'C —~_ D D/A D/A AD D/A D/A
B500PF i PCMBIAU| | MB2323FP AK5340 AK4318 AK4318
4 25C3324(G) 25K210(GR) 25C2714(Y)| 25C2714(Y), T I‘ 1
' x3 . I
~E N
w |G| Z
PLL CONTROL w9
u-CoMm [S] E =
VOL CONTROL 2|F| g HOST IF BUS
HOST I/F BUS A A
20MHz ¥ v L ZOMHQ /
5] 1L y Wait
2 Wait control control

64.22MHz

25C2714(Y})

o
N | =
DSP A DSP B 2
PLD KW RAM 40MHz | | 40MHz
7032LCee)L Q" MCMSBB24AFN20 O Al LT ooraue
(TIMING or (MAIN) [
GENERATOR) MCM36824AFN25 I

—te——t ]

GATE ARRAY 1 4

o MBCG24173.6173 BUS .

3 Wait control

Wait cantrol

A A
\ J y
[ 3 f

|

27C256 27C256

32KB ROM 32KB ROM 32KB ROM
27C256

L

32KW ROM

Fig. 17 Digital section block diagram
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Figure 18 is a block diagram of the PLD (Program-
mable Logic Device). The clock with a sampling fre-
quency fs (45.234375kHz) is generated from the
46.32MHz clock produced by the PLL in the TX-RX unit
by the clock divider in the PLD. This clock is used for
data transmission and reception between the analog-
to-digital and digital to analog converters and gate array
and data transmission and reception between the gate
array, DSP, and the analog to digital and digital to ana-
log converters. The PLD forms part of the bus control
circutt for sharing the RAM and ROM with two DSPs
and the circuit that accesses the ROM.

The gate array is used as the interface between the
analog to digital and digital to analog converters and
the DSP. Data is received from the analog to digital
converter, or transmitted to the digital to analog con-
verter, and each DSP is interrupted in the 1/fs sampling
intervals. The gate array interfaces two DSPs for com-
munication, and the two other DSPs control the bus for
sharing the RAM and ROM.

The DSP has a 24 bit fixed-decimal DSP. It operates
with the 40MHz clock, but the external 20MHz clock is
given to the DSP. The DSP operates the 40MHz clock
generated in the PLL in the IC. The clock is pro-
grammed to be output to pin 123 (CKOUT) of the DSP.
Transfer of commands with the MICroprocessor is car-
ried out through the host interface of the DSP.

The ROM and RAM are shared by two DSPs. When
one of the DSPs is being accessed, the other DSP
waits. It is carried out by the gate array and PLD.
Three 8 bit ROMs are used to implement 24 bits.

The analog to digital converter (IC25 AK5340-VS) is
an 18 bit A-X type ADC for audio equipment. There are
two channels, R and L. The R channel is used for the
receive signal and the L channel is used for the micro-
phone input signal. The digital to analog converter
(IC16 and IC27 : AK4318-VS) is a 18 bit A-3. type DAC
for audio equipment. The digital to analog converter
has two channels like the analog to digital converter :
IC16 uses the R channel for the beep signal and the L
channel for the transmit signal, and IC27 uses the R
channel for the monitor signal and the L channel for the
decode signal. Another digital to analog converter
(IC34 : PCMB9AU) is an 18 bit DAC for audio equip-
ment, and uses the Rch for AGC and the L channel for
audio signals in FM.

WTB (GATE ARRAY side)

46.32MHz

— =

174

4 11.58MHz : SK2

2.895MHz : BCK, NBCK

1/64 I
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TIMING CIRCUITS

[}
l

1

l

L}

l

L)

l ' :
L]

l

L)

l

1

l

1

I
BGA —'—b i
BRA ——» BUS
CONTROL =5 WTB (D5P B side)

CIRCUITS
CLKB {40MHz)

|
]
| |
]
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PLD block diagram

B Flow of transmit/receive signals

Flow of transmit/receive signals is explained below,
together with the analog and digital sections. Flow of
receive signals is explained first. See Figure 19.

The receive signal input from pin 3 (RIF) of CN1 is
amplified by 1C43 : NJM5532M. If a HIGH signal is in-
put to RIF, its amplitude is limited to prevent any signal
that exceeds the input range to the analog to digital
converter (IC25 : AK5340-VS). The signal is passed
through the band-pass filter and buffer amplifier, and
its frequency is converted by the mixer (IC18:
MC74HC4053F). The frequency of the receive signal
is about 1/4 of sampling frequency fs. The fs/4 fre-
quency is the most stable frequency for digital signal
processing. The receive signal of the fs/4 frequency is
passed through the buffer amplifier, amplified by am-
plifier IC21 : NJM4560M, and converted to digital data
by the analog to digital converter (IC25).
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This data is read into the gate array (IC3: MBCG
241873-6173) in sampling intervals 1/fs. The data read
into the gate array is fed to the DSP in 1/fs for process-
ing. DSP A (IC1: DSP56002FC40) carries out auto
notching, demodulation, noise processing, and
squelch processing, and DSP B carries out AGC and
filter processing.

AGC data, one of the DSP B operation results, is
sent to the digital to analog converter (IC34 -
PCMB9AU) from pin 33 of DSP B (IC2: DSP56002
FC40) in 1/fs intervals. AGC data is converted to an
analog current by IC34, and converted to an analog
voltage by the |-V converter IC35 - ADB822AR, and is
output to the RF unit as the AGC voltage. The AGC
voltage is reversed by the reversing amplifier 1C35 -
ADB22AR, and the S-meter voltage used for packet
communication is generated and output from the
SMET terminal of ACC2 (J5).

The digital data demodulated by two DSPs is sent to
the gate array in 1/fs intervals. The data is sent to the
digital to analog converter (IC27 : AK4318-VS) from pin
68 of the gate array in 1/fs intervals and converted to
an analog signal. The demodulate signal converted to
an analog signal is passed through the third low-pass
filter IC28 : NJM2100M. This low-pass filter eliminates
the alias components. The demodulate signal then
enters the VCA (IC29: M51131L). The VCA attenuates
and outputs the demodulate signal according to the
voltage given to pin 8 of IC29. The voltage at pin 8 is
the voltage corresponding to the rotational angle of the
AF VOL, and is controlled by the microprocessor in the
control unit. The demodulate signal is passed through
the VCA, amplified by the AF amplifier (IC33 : LA4422),
and output to the speaker and headphone.

Demodulation data used for packet communication
is passed through low-pass filter 1C28 NJM2100M,
then attenuated by the VCA IC31: M51131L. The at-
tenuation amount is determined by the value set on
the menu. The signal is passed through the VCA and
ACC2 (J5) through the buffer amplifier Q17 :2SC
2412K(S), and output to the TNC.

LIMITTING Ic18 Ic25 Ic27
AMP 455kHz  BUFF  MCT4HC4053F BUFF  AMP  AKS5340-VS AK4318-VS  10.6kHz VCA AF AMP
s —~ AF
CNF-ITig N;-x = s AD DA M1 -2 * ] AN SPO1
= BEEP>—AA—@
IC43 Q23 Q16 Ic21 IC28 IC23  MONI>—\W—e  IC33
NJMS532M 25C2712(Y) 25C2712K(IS) NJM4560M ) s NJM2100M | MSTI31L yoice > apa—]  LAG422
AMP VCA BUFF
S CAboul 466kHz N About 11.3kHz ANO J5 ACC2
LO4 I/ GATE ARRAY ANO
Ic3
Q12 MBCG24173-6173 IC31 Q17
25C2712(Y) M51131L INVAMP 5scaarzkis)
R J5 ACC2
// N\ SMET
\
] v A IV CONV. IC35
AD822AR
33pin l\ CN11-6
DSP A DSPB[-—>] D/A I/ = —O xae
Ic1 Ic2 IC34 I35
DSP56002FC40 DSPS6002FC40 PCMBSAL  AD822AR

Fig. 19 Flow of receive signal
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Then, flow of transmit signals is explained below. the third low-pass filter that eliminates the alias com
See Figure 20. If the mode is SSB, FM, or AM. the ponents of the audio signal. The analog audio data sig
signal from the microphone is input. The signal enters nal is output from pin 3 (FMD) of CN3 to the PLL sec
the TX-RX unit through CN4. The signal is amplified by tion.
amplifier IC22 : ADB22AR, and goes to the multiplexer The data modulated by the two DSPs (including Fiv
(IC23 . MC74HC4052F). The multiplexer is used to carrier data) Is sent to the gate array in the process as
switch between the microphone signal, the play signal the demodulated signal The signal is sent from pin B0
from the DRU-3 (option), and packet signal. The signal of the gate array to the digital to analog converter (IC16
passing through the multiplexer is amplified by ampli- - AK4318-VS) in 1/fs intervals, and converted to an ana-.
fier IC24 : NJM2100M, and converted to digital data by log signal. The frequency of this signal is fs/4. The
the analog to digital converter (IC25 : AK5340-VS). The analog modulated signal is passed through the third
data is read into the two DSPs in the same way as for low-pass filter IC17 : NJM2100M to eliminate alias
the receive signal. In transmit mode, DSP A carries out components. The signal is converted to the 455kHz |E
modulation, speech processing, and carrier signal gen- signal by the mixer (IC18 : MC74HC4053F) and two
eration in CW, FSK, and FM modes, while DSP B car- ceramic filters (CF2 and CF3), and output from pin 1
ries out VOX processing, voice equalizing processing, (TIF) of CN1.
preemphasis processing (in FM mode), and micro- Monitor data, one of the DSP operation results, is
phone amplifier AGC processing. sent to the gate array in the same process as the de-

The DSP does not perform modulation in FM mode. modulate signal. Like the demodulate signal, the Sig-
The DSP sends a 455kHz carrier signal from pin 1 (TIF) nal is sent from pin 68 of the gate array to the digital to
of CN1, adds subtone to the carrier signal, analog converter (IC27 : AK4318-VS), and converted to
preemphasizes sounds, and limits the amplitude. an analog signal. The analog sidetone signal is passed
Preemphasized audio data is sent from pin 33 of DSP A through the third low-pass filter IC30 : NJM2100M and
(IC1: DSP56002FC40) to the digital-to-analog con- attenuated by VCA (IC31 : M51131L). The attenuation
verter (IC34 : PCM69AU) in 1/fs intervals, and con- Is determined by the rotational angle of MONI VOL.
verted to an analog current. The analog current is con- The flow of the signal after passing through the VCA is
verted to the audio signal of the analog voltage by the the same as for the demodulate signal

I-V converter IC36 : NJM4560M. 1C36 also serves as

MULTIPLEXER

DIFF. AMP 1c23
MC74HC4052F IC25 IC16 ic18
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MIC ’_o\cr E
L s
; ~ CN1-1
(] A ~ —~
IC22 ¢ ; N o £t ~ —~ TIF
ADB22AR O
| IC24 Ici7 Q13 Q4 Qis
DAL3 NJM2100M 2 5 NJM2100M 2SC2412K(S) 25C2412K(S) 25C2412K(S)
H-COM DRM 1t About 11.3kHz
CONTROL 5.3kHz VCA AF AMP
DR~ GATE ARRAY
- D2 MONI
JsAccz . (Option) Ic3 = f' AN SPO1
PKD MBCG24173-6173 AF >—AM—@
JSACC2 o IC30 Ic31 BEEP>—\WA—@  IC33
PKS AMP 3 = [ NJMZ100M MS113IL  yoicE>—AM—  LA4422
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Fig. 20 Flow of transmit signal
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TS-870S

CIRCUIT DESCRIPTION

W Sidetone signal flow

When the electronic keyer is pressed, the sidetone
Is output. The sidetone is processed by DSP A
Sidetone data, a DSP A operation result, is output to
the speaker or headphone in the Same process as the
monitor data. See Figure 21

M FSK tone signal flow
The flow of the FSK tone signal is the same as that
of the sidetone. See Figure 21.

P VCA AF AMP
=
MONI |

23 D/A gt f‘ WA sPOT
Ow
-z
=] Ic27 IC30 IC31 Ic33
@y | AK4318-VS NIM2100M M51131L LA2422

728 )

=)o

— TXC AF >—AAA—g

GATE ARRAY
Ic3 +— CKY BEEP 3
MBCG24173-6173 g pys VOICE

IC1
DSP56002FC40

Fig.21 Sidetone and FSK tone signal flow

N Beep signal flow

When pin 6 (BEEP) of CN7 goes HIGH, DSP A sends
beep data to the gate array in the same process as the
demodulate signal. Like modulation data, the signal is
sent from pin 60 of the gate array to the digital to ana-
log converter (IC16 - AK4318-VS) in 1/fs intervals, and
converted to an analog signal. The analog beep signal
IS passed through the primary low-pass filter IC19 :
N IM4560M, and attenuated by VCA (IC29: M51131L).

- attenuation is determined by the value set on the
menu. The flow of the signal after passing through the
VCA is the same as for the demodulate signal.

About 1kHz
1.941kHz VCA AF AMP
Ly
3 /A gt E SPO1
g
a IC16 IC19 1C29 IC33
G| AK4318-VS NJMas6OM MS51131L LA4422
EB
AF
GATE ARRAY
IC3 MONI
MBCG24173-6173 VOICE
o<
g
oo 3
DsPe 25 CNT-6
Ic2 —O Beep
DSP56002FC40

Fig. 22 Beep signal flow

M DRU-3 recording and playback

The DRU-3 is controlled by the microprocessor in
the control unit. During the DRU-3 recording, the MIC
signal amplified by the differential amplifier (IC22
ADB822AR) is input to the DR U-3, and recorded. During
DRU-3 playback, the playback signal is input to the ana-
log-to-digital converter by switching the multiplexer
(IC23 : MC74HC4052F). When the DSP receives a
command “VOX ON and DRU playback” from the mi-
crocomputer, pin 38 of DSP B (IC2 DSP56002FC40)
goes HIGH and the SS line goes LOW. When the SS
line goes LOW, the microprocessor sets the trans-
ceiver to transmit mode. This operation does not occur
at the playback sound level of the DRU-3. Even if no
sound is recorded, the transceiver enters the transmit
mode when a DRU playback command arrives while
VOX'is ON. See Figure 20.

W VS-2 audio signal flow

The audio signal output from the VS-2 is not pro-
cessed by the DSP. The signal is amplified by the AF
amplifier, and output to the speaker or headphone.
The VS-2 is controlled by the microprocessor. See Fig-
ure 23.

AF AMP

L OICE
Vi
coﬁ}c;joh: ¥o W sFon
AF >—AA—4¢

IC33
MONI >—AAA—@ AT
BEEP >—AAA—

Fig. 23 VS-2 audio signal flow
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CIRCUIT DESCRIPTION

B Commands and data transferred to or from the

microprocessor

To understand the DSP processing, the commands
sent from the microcomputer to the DSP, and data
sent from the DSP to the microcomputer are described
below

For details of error status, see the error list (Table
10).

1) Microprocessor — DSP
¢ Transmit mode
e Transmit filter
¢ CW rise (fall) time
» FSK shift width
» Squelch level
» Applicable filter follow speed
» SPAC interrelation time
» Check mode operation setting
» \VOX delay time
* AGC release time
o TX AGC release time
¢ AGC correction
* TX equalizing
¢ FM modulation
e Processor compression level (LOW)
* Processor compression level (MID)
* Processor compression level (HIGH)
s RX AF AGC gain (AM/FM)
* RX AF AGC gain release time (AM/FM)
¢ TX AGC gain (packet input)
* Receive mode
* Receive filter
¢ CW pitch frequency
* FM subtone frequency
» Noise/interference elimination mode setting
* Auto notch follow speed
¢ Operation flag 1
* \VOX gain
* RF gain (AGC)
* TX AGC gain
* AM modulation
¢ Carrier level
¢ Operation flag 2

2) DSP — Microprocessor
* S-meter data
e Compression level data
» Squelch status
* Microphone level data
e Error status
» Check mode status

Error No. Error description
00 TX-RX unit is not connected.
01 Main DSP stack error
02 Main DSP trace error
03 Main DSP software interrupt
04 Main DSP SS| reception T
05 Main DSP SS| exceptional reception
06 Main DSP SCI reception
07 Main DSP SCI exceptional reception
08 Main DSP SCI transmission
09 Main DSP SCl line idle detection
0A Main DSP NMI
0B Main DSP invalid command detection
ocC Command cannot be transferred from the main DSP
to the sub DSP
10 RAM check error 1
11 RAM check error 2
12 Gate array check error
21 Sub DSP stack error
22 Sub DSP trace error
23 Sub DSP software interrupt
24 Sub DSP SSI reception
25 Sub DSP SSI exceptional reception
26 Sub DSP SCI reception
27 Sub DSP SCI exceptional reception
28 Sub DSP SCI transmission
29 Sub DSP SCl line idle detection
2A Sub DSP NMI
2B Reserved
2C Reserved
2D Sub DSP invalid command detection
2E Reserved
FO Main DSP timeover error
F1 Sub DSP timeover error
FD PLL unlock (TX-RX unit)
FE PLL unlock (RF unit PLL section)
FF Temperature protection error

Table 10 Error list
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CIRCUIT DESCRIPTION

B New function circuit

The TS-870S noise processing, auto notch, line en-
hancer, SPAC, and beat cancel functions are character-
istics of the DSP digital signal processing. These func-
tions and other features are described below

1) Auto notch

The auto notch corresponds to the IF filter used in
the previous models. It is an adaptive filter, and em-
phasizes weak signals by tracking interfering signals
automatically in the AGC loop (the reception gain in-
creases). The notch filter has very good damping and
frequency characteristics in the receiving bandwidth.

2) Beat cancel

The "beat cancel” corresponds to the AF filter used
In the previous models. Italsois an adaptive filter, and
finds and removes beat components from the received
signal. Unlike the notch filter, this filter removes mul-
tiple beats, but it does not emphasize weak signals
aven if the beat is canceled.

3) Noise reduction

The TS-870S uses a line enhancer or SPAC to re-
duce noise. One of these two functions should be as-
signed to the N.R. key on the front panel.

The line enhancer is an adaptive filter which does
not attenuate the target signal, but attenuates only
noise. If the conditions are not very bad, the S/N ratio
can be improved greatly.

Select SPAC to improve the S/N ratio effectively.
SPAC stands for “Speech Processing System by use
of Auto Correlation function.” It takes the periodical
signal (target reception signal) and suppresses noise
using the Auto Correlation function. Since SPAC takes
reception signals with a certain time width, the signals
become discontinuous and cause noise.

Since the auto notch, beat cancel, and line enhancer
are adaptive filters, their characteristics change accord-
ing to the input signal. If the automatic tracking is set

. OFF on the menu when the filter effect is good un-
der good signal conditions, the effect does not change
even if the conditions turn bad,

4) VOX

DSP processes the correlation between the re-
ceived signal and signal from the microphone, and car-
ries out the conventional anti-VOX processing. There-
fore, TS-870S does not have anti-VOX.

5) SSB modulation/demodulation

TS-870S uses the PSN modulation/demodulation
used for TS-950 and subsequent models. With the in-
crease in the DSP operation precision, the side-band
suppression has been improved in a very wide band-
width from 25Hz to 6kHz (80dB or more for modulation
and 90dB for demodulation). The PSN method does
not eliminate all group-delay distortion because the Hil-
bert converter uses an IIR filter. The TS-870S uses a
linear phase shifter with a Hilbert converter containing
an FIR filter. As the FIR filter can keep group delay
constant, it does not cause group-delay distortion.
However, as the group-delay itself increases, if the lin-
ear phase shifter is set to ON via the menu, a signal is
transmitted several ms after a voice enters the micro-
phone.

M Analog section and other circuits

The analog section and other circuits were de-
scribed in the flow of transmission and reception sig-
nals. This section describes the circuits that were not
explained in the flow of transmission and reception sig-
nals.

1) Reference voltage circuit

Since TS-870S does not have a negative power sup-
ply, a 2.5V reference voltage, which is half the power
supply voltage, is supplied to the OP amplifier to pro-
cess analog signals linearly. Fig. 24 shows this circuit.
2.5V are produced by dividing the power supply volt-
age by R129 and R132. This voltage is provided to the
circuitry through buffer amplifier IC19 or 1C20.

BUFF
SA - 5V IC19§ NJM4§60M
. p—> REF
N 6
(2 o
BUFF
2.5V P 1C20 : NJM4560M
& 3 1
E p—> REF2
2
/

Fig. 24 Reference voltage circuit
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CIRCUIT DESCRIPTION

2) Pop mute circuit

The mute circuit shown in Fig. 25 reduces the pop
sound when the power is switched ON and OFF. |f
CN7 pin 16 AMUT is LOW, the mute circuit consisting
of IC44 : TC7S04F and Q22 : DTC124EK mutes the AF
amplifier (1C33 LA4422) and suppresses the pop
sound when the power is turned ON. A microproces-
sor controls AMUT and cancels muting at an appropri-
ate time,

When the power is turned OFF, muting is also con-
trolled by AMUT, but is done only if the power switch
ON TS-870S is pressed. The circuit comprising Q25 -
DTA143EK, Q26 - DTC124XK, and Q27 - DTC143EK
suppresses the pop sound when the external power
supply switch is turned OFF. When this switch is
turned OFF, the voltage of the AF amplifier power Sup-
ply 14A decreases. When the 14A voltage falls, Q25
becomes active (ON), and then Q26 becomes active
(the collector goes LOW to mute the AF amplifier and
suppress the pop sound. Q27 prevents muting when
the voltage of the AF amplifier power supply 14A falls
during transmission.

AF AMP
IC33: LA4422

Vee

T4A

INV. AMP INV. AMP
IC44 Q22
TC7304F DTC124EK

Q2s
DTA143EK

P—— —

Q26
DTA124XK

Q27
DTC143EK

The TS-870S uses AF amplifier IC33: LA4422 pin 4 (DC) as the
mute pin.

Fig. 25 Pop mute circuit

44

N Transmit/receive frequency characteristics
correction circuit

The transmission sound quality has 3 flat frequency
Characteristic due to DSP modulation. However, the
low-frequency range is also flat to the cut-off fre-
gquency, so the model has less Clarity compared to the
conventional transceivers. A correction circuit is pro-
vided to suppress the low-frequency range. It consists
of R141, R155. and C145 in the TX-RX unit, and it is
~2dB at 300Hz for 1kHz.

To return to the flat frequency Characteristic, re-
move C145 and replace R155 with a 1.8k0 resistor,
(See Figure 26.)

The receive frequency is also flat, as well as the hi-fi
sound quality when the filter is widened. When the
receive frequency is flat, the volume of the low-fre-
quency range becomes insufficient, so a correction cir-
cuit that slightly emphasizes the row-frequency range
is provided. It consists of R204, R205, R208, and C208
in the TX-RX unit, and it is +2dB at TkHz for 3kHz.

To return to the fiat frequency characteristic, re-
move R205. (See Figure 26.)

Transmit side

C135 R155
10 18V 2'25}(
1C23-3 P 1C24-2
R141
3.9K
C145 0.1

Receive side

Cc197 R207 C355
10 16V 23K 1016V

IC29-3 IC33-2

o~
Sa
NS
Qg

I

Fig. 26 Transmit/receive frequency
characteristics correction circuit




RF UNIT (X44-3210-00) (A/9) : RF

TS-870S

DESCRIPTION OF COMPONENTS

Ref. No. Use/Function Operation/Condition
Q1 Switching On when exit RX on
Q2 Switching On when TX.
Q3 Switching Off when ATT1 or ATT2 on.
Qs TX RF amplifier Drive output (TX frequency)
Q6 Switching DATT on
Q7 Switching 1/2 - 30kHz~490kHz 2/2 . 490kHz~1.62MHz
Qs Switching 1/2 :1.62MHz~2 49MHz 2/2 : 2.49MHz~3.99MHz
Q9 Switching 1/2 : 3.99MHz~6.99MHz 2/2 . 7.30MHz~10.49MHz
Q10 Switching 1/2 . 6.99MHz~7.30MHz 2/2 1 13.99MHz~14.49MHz
Qn Switching 1/2 . 20.99MHz~21.43MHz 2/2 : 21.49MHz~30.00MHz
Q12 Switching 1/2 : 14.49MHz~20.99MHz 2/2 : 10.49MHz~13 99MHz
Q13 RF amplifier 21.49MHz~30.00MHz
Q14,15 RF amplifier 30kHz~21.49MHz
Q16 Amplifier LO1 : 73.08MHz~103.06MHz
Q17~20 Mixer fLo1 - fRF = 73.05MHz
Q21 Ripple filter 145
Q22 Amplifier 73.05MHz
Qz3 Mixer 73.056MHz - 64.22MHz = 8.83MHz

"4 Amplifier/AGC 73.05MHz

w26, 27 Mixer 73.06MHz - 64.22MHz = 8.83MHz
Q28 Amplifier 8.83MHz
Q23-31 Amplifier/AGC 8.83MHz
Q32 AGC NB (Noise blanker}
Q33 Amplifier/AGC 8.83MHz
Q35, 36 Mixer 73.05MHz — TX f
Q37, 38 Mixer 8.83MHz — 73.05MHz
Q39 Amplifier TXIF
Q42 Switching RF blanking
Q43, 44 DC amplifier ALC
Q45, 46 Switching On when AM mode.
Qa7 DC amplifier ALC
Q48 Switching On when AM transmission mode.
Qa9 Switching
Qs0 DC amplifier ALC amplifier
Q51 Switching Pulse generate when AM transmission mode.
Q52 DC amplifier ALC amplifier
Qb4 Switching Off when NB.

3 Switching Make relay for linear.

| us6 Switching On when TX.

Q57, 59 Switching TXB generate
Qs8, 60 Switching RXB generate
Q61 Switching On when AIP off (0~21.49MHz).
Q62 Switching On when AIP off (21.49~30MHz).
Qe3 Switching On when AIP off.
Q64 Switching On when AIP on.
Q65 Switching 12V when RX.
Q66 Switching On when RX.
Q70, 71 Switching CKY
IC1 Serial/Parallel conversion BPF selection
IC2 Serial/Parallel conversion
IC6 OP amplifier ALC meter
IC7 DAC 8ch
1C8 Meter amplifier VSF, VSR, ALC and Processor.
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DESCRIPTION OF COMPONENTS

Ref. No. Use/Function Operation/Condition
IC9 Comparator NB pulse
1C10 AVR 8V = 5V
D1~3 Relay surge absorption
D4-~7 Large input protection
D8 RF switch On when RX.
D10 RF switch On when TX.
D11~33.35 | RF switch BPF switch
D36. 37 RF switch On when AIP on.
D38, 39 RF switch ON when 21.49MHz or more RF amplifier selection
D40, 41 RF switch On when 21.50MHz or less RF amplifier selection
D42 RF switch
D43 RF switch LOZ (64.22MHz) switch
D46 RF switch Noise detection
Da7 RF switch TGC voltage control
D49 RF switch Gain control
D50 Zener diode —6.2V stability
D51 LED Voltage generate
D52 Zener diode 12V (ALC voltage for linear)
D53 Switch Pulse generate
D54 Reverse current prevention
D55 Zener diode 3V (Voltage shift)
D56 Switch ALC
D57 LED CKY
D58 Relay surge absorption
D539 Reverse current prevention RBK
D60 RF switch On when 29MHz.
D61 RF switch On when AIP on.
D62 RF switch On when RX.
D63, 64 RF switch 8.83MHz filter changeover (15kHz).
Des, 66 RF switch 8.83MHz filter changeover (3kHz).
D67 RF switch 8.83MHz filter changeover (BkHz).
D68 RF switch On when TX.
D69 RF switch 8.83MHz filter changeover (BkHz).
D70 Zener diode 6.2V (Voltage shift)
D71 Zener diode 4.7V (Voltage stability)
D72 Switch CKY
RF UNIT (X44-3210-00) (B/9) : PLL
Ref. No. Use/Function Operation/Condition
0500 Buffer D/A buffer
Qs01 Amplifier 20MHz (fsTD)
Q502 Mixer IC506 input buffer 5.46~4 46MHz
Q503 Buffer D/A buffer
Q504, 505 Switching Chopper
Q506 Buffer Output for chopper
Q507 Amplifier LO3 (8.375MHz)
Qs08 Buffer For LO3 output
Q510 Buffer D/A buffer
Q511 Buffer For LO4 output
Q512 Amplifier REF 20MHz
Q513 Tripled circuit fspT x 3 = B0MHz
Q514, 515 Buffer Reference oscillator 20MHz
Q516 VCO A changeover
| 0517 VCO B changeover




DESCRIPTION OF COMPONENTS

TS-870S

Ref. No. Use/Function Operation/Condition —[
Q518 VCO C changeover
Q519 VCO D changeover
Q520 VCO A 73.08~80.54MHz
Qs21 VCO B8 80.54~87 54MHz
Q522 VCO C 87.54-94 54MHz
Q523 VCO D 94.54~-103.05MHz
Q524 Buffer VCO A-VCO D output (73 08~103.06MHz}
Q525 Mixer IC508 input buffer 73.08~103.05MHz
Q526 Buffer For LO1 output
Q527 Active LPF Comparison 1MHz
(528, 529 Active LPF
Q530 Amplifier PLL IC IC507 input (18~48MHz)
Qs Amplifier 18~48MHz
Q532 Amplifier LO2A output (64.22MHz)
Q533 Switching PLL unlock signal output ("H" : Unlock)
Q534~536 Active LPF Comparison 20kHz (5kHz in FM mode)
Q537 Switching FM modulation input on/off
Q539 Buffer For LO2A outrput
Q800 Reference oscillator Reference frequency 20MHz oscillation.
1C500 DDs 1.46~0.46MHz for LO1
IC501 DDS 1.625MHz for LO3
IC502 DDS For LO4
1C503 Divider 20MHz % (1/5) = 4MHz
IC505 Mixer 1.46~0.46MHz — 5.46~4 46MHz
IC506 Mixer 5.46~4 46MHz — 54 54~55 54MHz
IC507 PLL 2~5 : Frequency division ratio input 6 18~48MHz input
9 : Lock voltage output 11 : Unlock output (Unlock : "L") 15 : 20MHz input
1C508 Mixer 73.05~103.05 + 54.54~5554 = 18~48MH:z
IC509 PLL 2~5 : Frequency division ratio input 6 : 64.22MHz input
9 : Lock voltage output 11 : Unlock output (Unlock LY 15 : 20MHz input
IC510 AVR 13.8V = +9Vv
IC511 AVR 13.8V — +9V low drop-out
D500 Vari-cap diode VCO A
D501 Switching VCO A output
D502 Vari-cap diode VCO B
D503 Switching VCO B output
EO:% Vari-cap diode VCOoC
D505 Switching VCO C output
D506 Vari-cap diode VCOD
, D507 Switching VCO D output
l D508 Reverse current prevention Unlock signal detection

FINAL UNIT (X45-351X-XX) (A/5) : FINAL

0-00: K,P,M,M2,X

2-71:E,E2,E3,E9

Ref. No. Use/Function Operation/Condition
Q501 Pre-drive amplifier Wide-band amplification of HF band
Q502, 503 Drive amplifier Push-pull wide-band amplification of HF band
Q504 Drive bias supply Temperature compensation of drive
Q505, 506 Final amplifier Push-pull wide-band amplification of HF band
Q507 Final bias supply Temperature compensation of final
D501 Temperature compensation Temperature sensing of pre-drive
D502 Temperature compensation Temperature sensing of drive
D503 Temperature compensation Temperature sensing of final
EU& Reverse power connection protection
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DESCRIPTION OF COMPONENTS

FINAL UNIT (X45-351X-XX) (B/5) : FILTER

Ref. No. Use/Function Operation/Condition
Q1-5 Relay driver
Qs Switch Antenna tuner through tune
Q10~186 Relay driver
IC1 Band data decoder
D1 High-frequency rectification Reflected wave rectification
D2 High-frequency rectification Forward wave rectification
D3 Voltage stabilization 5.1V
D4 Relay surge absorption 1.6~2.0MHz LPF relay
D5 Relay surge absorption 2.0~4 OMHz LPF relay
D6 Relay surge absorption 4.0~7 5MHz LPF relay
D7 Relay surge absorption 7.5~10.5MHz LPF relay
D8 Relay surge absarption 10 5~14.5MHz LPF relay
D9 Relay surge absorption 14 5-21.5MHz LPF relay
D10 Relay surge absorption 21 5~30.0MHz LPF relay
D11 Switching
FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION
Ref. No. Use/Function Operation/Condition
Q401-403 DC/DC -6V
Q404 Ripple filter 145 — 14V
Q405 Ripple filter, AVR
Q480, 461 Mixer RX
Q470, 471 Mixer T
Q472, 475 Amplifier TXIF
1C402 5V AVR 8V — 5V (For PLL)
D401 Rectification
D402 Current stabilization gV
D450 Reverse current prevention
D451 ~456 RF switch BPF switch
D457 Reverse current prevention
FINAL UNIT (X45-351X-XX) (D/5) : AVR
Ref. No. Use/Function Operation/Condition
Q801 Switch 14S supply when power switch on.
Q70 Switch On when fan operation
Q702, 703 Switch Fan motor drive
ICB01 8V AVR 13.8V — 8V (Analog 8V : BA)
1C602 8V AVR 13.8V — B8V (Digital 8V : 8D)
IC701 Comparator Fan control
DBO1 Relay surge absorption
D701 Reverse current prevention
D702 Surge absorption
FINAL UNIT (X45-351X-XX) (E/5) : RELAY
Ref. No. Use/Function Operation/Condition
D301 Lightning surge protection ANT1
D302 Lightning surge protection ANTZ
D303 Relay surge absorption Antenna changeover relay
D304 Relay surge absarption TX/RX changeover relay




DESCRIPTION OF COMPONENTS

AT UNIT (X53-3340-02)

TS-870S

Ref. No. Use/Function [ Operation/Condition
Q1,2 Amplifier f Waveform shaping
Q3 Switching On when APRE s "H".
Q4.5 Switching Motor speed control pulse
IC1 DFF Phase difference detection
*10-13—'4 Function table
12| CLR g
—=ID PR Q)+
n —i8
—={CK af—
i
IC2 Analog switch For control changeover motor 1
APRE—"T0 4
IC1
2l e
T71cK 8f5
IC3 Analog switch For control changeover motor 2
IC5-5
—__‘I I IC5-6
D,

IC4 Motor drive For motor 1
IC5 Motor drive For motor 2
IC6 Comparator Amplification difference detection
IC7 AVR +5V
D1 Detector Current component amplification detection
D2 Detector Voltage component amplification detection
D3~-8 Switching Clipper
D10 Switching Spike absorption
D101~103 Switching Spike absorption
D105~108 Switching Spike absorption
D109, 110 Switching Band data
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DESCRIPTION OF COMPONENTS

CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL

0-11:K,P 0-21: M 0-22 : M2 0-71: X 2-71:E 2-72 : E2 2-73:E3 2-74 : E9
Ref. No. Use/Function Operation/Condition
Q1,2 Switching \/oltage drop changeover
| 03,4 Switching Multiplexer changeover
Qs Switching EEPROM write control changeover
06-~11 Switching AT control (PR11, PR12, PR21, PR22, APRE, SPED}
Q12,13 Switching AT-300 control and input (TS, TT)
Q14,15 Switching AT-300 control and output (TS, TT)
Q16 Switching 1C24 control (Reset)
Q17~19, 22 | Switching IC24 control (CHT, 2, 3, 4)
Q20, 24 Switching 1C24 control (DOT)
Q21,23 Switching 1C24 control (DASH)
Q27 Switching VBSY signal
Q28 Switching KEY signal
Q29 Switching Filter changeover (BkHz)
Q30 Switching Filter changeover (3kHz)
a3t Switching Filter changeover (15kHz)
Q33 Switching BLNK signal
IC1,2 Regulator 5V output
IC3 Regulator 8V output
IC4 EEPROM Adjustment data saving
IC5 Reset, Power supply changeover System reset and Back-up power supply changeover
IC6 CPU 8 bit microcomputer {(Main)
IC7, 10 Inverter Reverse data
IC8 RAM 8K-byte
IC9, 13 Multiplexer A/D data changeover
IC11 OR gate RD/WR signal output
IC12 ROM 64K-byte
IC14 AND gate Chip select combination for RAM and ROM
IC15 Bidirectional buffer Data bus input/output changeover
IC16, 22, 23 | Extended I/O Bbitx 4, 4 bit x 1
IC17, 18 Decoder Converts the address signal into a chip select signal for each IC.
IC19 Latch Chip select signal latch
1C20, 21 Encoder gate array Encoder pulse count
1C24 CPU 8 bit microcomputer (Electronic keyer)
IC25, 26 Schmitt trigger Encoder chattering absorption
IC27 Level shift RS-232 level shift
IC28 OP amplifier Buffer
1C29 OR gate CKY signal and BPC signal combination
D1-3 Protection diode Power supply
D4 Voltage detector Voltage drop detection (About 10V)
D5 Protection diode Reverse current prevention
DB Protection diode KEYS line
D7 Protection diode DASH line
D8 Protection diode DOT line
D9 Protection diode MD line
D10 Protection diode MU line
D11 Protection diode KEY line
D12 Protection diode SS line
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TS-870S

DESCRIPTION OF COMPONENTS

CONTROL UNIT (X53-356X-XX) (B/4) : SW

Ref. No. Use/Function | Operation/Condition
Q501,502 | LED switch |'
IC501~504 Seriai/Parallel Data conversion for tact switch and LED

D501, 502 LED

D510~519 LED

TX-RX UNIT (X57-4620-00)

Ref. No. Use/Function Operation/Condition
Q1 Switch Change SS line to low when VOX active.
Qz Amplifier 64.22MHz
Q3 Amplifier REF 20MHz
Q4 Switch On/Off when squelch open/close (For packet).
Q5.7 Active LPF
Q6 Active LPF PLL loop filter
Qs VCO 46.32MHz oscillation circuit
Qs, 10 VCO Output buffer
Q12 Amplifier LO4 466kHz
Q13,15 Buffer TX IF 455kHz
Q14 Amplifier TX IF 455kHz
Q16 Buffer Receive signal for DSP processing (11.3kHz)
Q17 Buffer ACC2 audio output
Q22 Switch Mute signal (Power on/off)
Q23 Buffer RX IF 455kHz
Q25 Pulse generator AF mute
Q26 Switch Mute signal
Q27 Switch Mute signal absorption (Mute inhibit when TX)
IC1 DSP A Main DSP
IC2 DSPB Sub DSP
IC3 Gate array For interface
IC4 DSP ROM Low (D0O~D7) 32KB
IC5 DSP ROM Mid (D8~D15) 32KR
IC6 DSP ROM High (D16~D23) 32KB
IC7 DSP RAM 8K ward
IC9 PLD Timing generator
ES PLLIC 46.32MHz clock generation
IC16 DAC Rch : BEEP signal (About 1kHz) Lch : Transmission signal (11.3kHz)
IC17 Active filter TX (fc = 49.1kHz) 3rd LPF
218 Mixer RX : 455kHz — 11.3kHz TX : 11.3kHz — 455kHz
IC19 Voltage follower, Active LPF Reference voltage buffer, BEEP LPF (fc = 1.9kHz)
IC20 Voltage follower Reference voltage buffer
IC21 LPF, Buffer RX IF 11.3kHz
IC22 Amplifier Micraphone amplifier, unbalanced/balanced modulation
IC23 Multiplexer MIC, DATA, DRU-3 changeover
1C24 LPF, Buffer TX microphone amplifier, unbalanced/balanced modulation
IC25 ADC Rch : Reception signal Lch : Microphone input signal
IC26 DAC VCA control
IC27 DAC Rch - Monitor signal Leh : De-modulation signal
IC28 Active LPF De-modulation signal (fc = 10.6kHz)
1C29 VCA (Electronic volume) De-modulation signal, BEEP
IC30 Active LPF Monitor signal (fc = 5.3kHz)
IC31 VCA (Electronic volume) Packet AF, monitor
1C33 AF amplifier Audio amplifier

D ————
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DESCRIPTION OF COMPONENTS

Use/Function

Operation/Condition

Ref. No.
IC34 DAC Reh : AGC signal Leh : FM modulation signal
1C35 -V converter, Inverter AGC and S-meter voltage
1C36 I-V converter, Active LPF FM modulation signal (fc = 7.2kHz)
1C37 AVR 13.8V — Analog 5V
1C38 AVR Digital 8V — Digital 5V
1C39 AVR 13.8V — 5V for PLL
IC40 AVR 138V — BV for PLL
IC41, 42 Buffer | VCA conteal
IC43 | Clipper ampiifier [ RX IF 455kHz
IC44 [ Inverter Mute (Power on/off)

D1~4 Reverse current prevention
D5 VCO bari-cap diode for DSP _ 64 32MHz oscillation
D7,8 Reverse current prevention |
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SEMICONDUCTOR DATA

PLL : MB86001PF (RF Unit IC507, 509, TX-RX Unit IC15)

M Terminal connection diagram

Vool 1 16| Vss
Clock] 2 15| Rin
Datal 3 14| fr
LE| 4 13| FC
S5 12] fv
ﬁnI 6 11| LD
VSS| 7 10| CNTL
Do1] 8 9 | Do2
B Terminal functions
Pin No. | Pin code | 1/0 Function
1 Voo - | Power supply pin.
2 Clock || Shift register clock input pin. Serial data is taken in at the rising edge of the clock signal.
The input section contains a Schmitt trigger circuit.
3 Data | | Serial data input pin for setting the divide ratio of each divider. The Input section contains a Schmitt trigger circuit.
4 LE | Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred 10 the latch specified

by the control bit. This data is used as the divide ratio of each divider i
The input section contains a Schmitt trigger circuit.

5 S I' | Switch pin for selecting the latch for setting the divide ratio of each divider. When the S pin is low, latch V1 is
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider. :
5] fin | Divider input pin. The input section contains a bias circuit and an amplifier. !
Connect the voltage control oscillator {such as a VCO) by AC-coupling.
7 Vss — | Ground pin.
Dol O | Phase comparator output pin (charge pumpl. The Dol output level can be reversed by FC !

The reference divider output fr and divider output fv are related as follows. On when CNTL is low.
fr > fv : High level (FC : Low), Low level (FC - High), fr = fv : High impedance,
fr <fv: Low level (FC : Low), High level (FC : High)

9 Do2 O | Phase comparator output pin (charge pump). The relationships between the reference divider output fr and divider
output fv are the same as for Do1. On when CNTL is high. f
10 CNTL I'| Pinthat controls charge pump outputs Dol and Do2. The relationships between CNTL, Do1 and Do2 are as follows. f
When CNTL is low, Do1 : Output, Do2 : High impedance. When CNTL is high, Do1 : High impedance, Do2 : Output. i l
11 LD O | Phase comparator output pin. When PLL is locked, LD is high. When PLL is unlocked, LD is low _' |
12 fv O | Divider division output monitor pin. A signal is output from the pin in monitor mode. i
Normally, this pin has high impedance. 4 |
13 FC | Phase comparator input switch pin
14 fr O | Reference divider division output monitor pin. A signal is output from this pin in monitor mode.
Normally, this pin has high impedance. }i
15 Rin I | Reference divider input pin. The INput section contains a bias circuit and an amplifier. , i
Connect the reference oscillator (such as TCXO) by AC-coupling. i 1
16 Vss [ — | Ground pin




1S-870S
SEMICONDUCTOR DATA

Bidirectional buffer : TC74VHC245F (COntrol Unit IC15)
B Terminal connection diagram MW Logic diagram W Truth table

_ Input Function Output
S LN = —
G 3 G3 G [DIR| Abus [ B bus J state
DIR Tm EVCC DIR f 3ENT(BA) i |' L |Output] Input J A=B
3 EN2 (AB’IJ L | H [ input [Output| B=A
18

H | X | High impedance | 7

19| G Ar2 vVaid B1
t >2v :T— X :Don't Care Z: High impedance

;
ip)

AzE\@—' A2 2] <’ g,
Asz. 17| B2 A | '8 55
L
5 15
Adl5 w. 16} B3 A4 —<—— ——— R4
6 14
ASE 15| B4 ) S =B85
=1 7 13 §
A6 ——>— —<—>— B§ ]
a7 8 T
A7l 8 13| B8 |
'@ AB §~1—--— —-ﬂ—-bj—1 B8 |
12| B7 |
|
|

&
=]
2
&

GND|10
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SEMICONDUCTOR DATA

DC/AC Converter : AK4318-VS (TX-RX UnitIC1s, 27)

B Terminal connection diagram M Block diagram
DIFO DIF1 DVDD DVSS AvVDD AVSS
ve [11O ’2_—“4 e OO
vREeF [2] [27] ne LReK
ne [3 [26] AouTL. Bick & Sfr:tl:lr\‘i:cpem O VREF
AVDD | 4 25| AQUTL- SDATA O
avss [5 24] AOUTR.
187 [6 23] AoUTR- 04 8x AT Q AOUTL+
Interpolator Modulator O AOUTL-
zMuTe [7 [22] pzr
SMUTE O {}
DiFo [8 [27] cks b aouth
ZMUTE O Bx AX CE *
e L [20] oewr D) AOUTR-
ovss [To [79] pEMO DZF O
BvoR: E SMUTE TSTO De-emphasis
LRCK |12 17| XTO Control
sick [13 6] xTi
soata [1a [15] 70 DEMO DEM1 XTI xTo cks

M Terminal functions (
Pin No. Pin name I/0 Function

S
2 VREF Reference voltage output pin (AVDD) - 3.75V. The 10uF electrolytic capacitor and 0.1uF ceramig capacitor
are connected between VREF and AVDD.

_m- Analog power supply pin (+5Vv)
| -]

Analog ground pin.

_mn Test pin (pull down). Must be open or low. ‘3
mn Zero mute pin {pull down) High : Detects zero and mutes output.

Input format pin. Supports four modes.
10 m- Digital ground pin. :
- Digital power supply pin (+5V). "
12 mn L/R clock pin. Determines the input serial data channel.
13 mn Serial bit clock pin. The clock latches serial data. .
14 mn Serial data input pin. Number two's complement MSB first. I

1 PD . Reset pin. When this pin goes low, the filter and modulator are reset.

Make this pin low to reset the filter and modulator when the power is turned on.

16 XTI Clock input pin. Connect a crystal oscillator between XTI and XTO or input the external CMOS clock to XT) 2
-. The clock frequency can be selected with the CKS pin. !

17 XTO H Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTO and XTI pins. |
If the external clock IS used, open this pin i

18 mn Soft mute pin (pull down). High : Soft mute, Low : Cancel :
19, 20 mn De-emphasis mode pin. Supports three frequencies {
21 | CKS |1 | Clock select Pin._Low : CLK 256 fd, High : CLK 384 fs J

Zero input detection pin. High when the datz input to the SDATA pin for both channels becomes zero 8192
times consecutively.

(]
[}
v
~N
i

o~
]
o

23 AQUTR- O | Right-channel analog negative output pin :

4 AOUTR+ O | Right-channel analog positive output pin 2

5 AOUTL- O | Left-channel analog negative outpyt pin “ )

6 AOUTL+ O | Left-channe! analog positive output pin : ;
NC - S s
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SEMICONDUCTOR DATA

AC/DC Converter : AK5340-VS (TX-RX Unit IC25)

B Terminal connection diagram B Block diagram
TST1 TST2 TST3 TST4 SCLK L/R FSYNC
ane 1] O 28] AINR- 212 1513 LiRES

AINL- [ 2]
vREFIN [3]
vas [4]
AGND [5]
ne [6]

ne [7
sT1 [&]
seLig [9]

PD |10

TST2 |11

cmooe [32]
smopE [13]
wRr [34]

[27] AINR- 1 121 _IE

26] vRer

Serial Output
E WE Ry Interface SDATA
[24] voe- AINL+ Y
E NC AINL- Decimation CMODE
Filter
[22] TsT4
[21] 513 AINR+ O SMODE
[20] cuLk AINR- Decimation
Filter

[75] oeno
78] vep-
[77] Fsync
[16] spATA
[75] scik

A=t Calibration .
SRAM

O o,
VREFIN VA+ AGND

&, O O
SEL18 PD VDB+ VDP+ DGND

B Terminal functions

Pin No. | Pinname [1/0 Function

1 AINL+ || Left-channel analog non-inverted input pin.

2 AINL- | | Left-channel analog inverted input pin.

3 VREFIN I' | Reference voltage input pin. Normally connect to the VREF pin
The input range is 1.6 times the difference between VA+ and the voltage input to this pin

4 VA+ - | Analog section analog power supply pin {+5V).

5 AGND - | Analog section analog ground pin.

6 7 NC -

8 TST - | Testpin. Open or connect to DGND.

9 SEL18 | Output data length select pin (with pull down resistor). Low : 16 bits, High : 18 bits

10 PD | Power down pin. High - Power down mode. Offset calibration starts at a falling edge.
When the power is turned on or the clock frequency is changed, calibration must be carried out.

11 TST2 - | Testpin. Open or connect to DGND.

12 CMODE | Master clock select pin. Low : CLK 256 fs (12.288MHz @fs - 48kHz), High : CLK 384 fs (18.432MHz @fs : 48kHz)

13 SMODE I | Interface clock select pin. Set the input/output of each of the L/R, SCLK, and FSYNC clock pins.
Low : Save mode (all input pins), High : Master mode (all output pins)

14 L/R I/0 | Input channel select pin. Slave mode : The fs clock is input. Lch MSB data is output at a rising edge and
Rch MSB data is output at a falling edge of the clock signal. Master mode - The fs clock is output

| SDATA i1s output one clock after the L/R edge. High when the power is down (PD : High).

15 SCLK I/O | Serial data clock pin. One bit of data is output at a falling edge of the clock. Slave mode : Normally a 32 to 64
fs clock is input. Master mode : A 64 fs clock is output. Low when the power is down (PD : High).

16 SDATA O | Serial data output pin. Data is number two's complement and the MSB is output first.
Goes low after 16/18 bits are output. Low when the power is down (PD : High).

17 FSYNC I/O | Frame synchronization clock pin. Slave mode : SDATA output is enabled when the pin is high.
Master mode : The 2 fs clock is output. High when 16-bit data is output, The two low-order bits are low
when 18-bit output is selected. Low when the power is down (PD - Highi

18 VDP+ - | Digital section power supply pin (+5V).

9 DGND - | Digital section ground pin.

20 CLK | | Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is low, CLK : 256 fs

21.22 | TST3. TST4 | - [ Testpin. Open or connect o DGND
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TS-870S

SEMICONDUCTOR DATA

Function
- ]

Digital section power supply pin (+5V). {Silicon PCB potential)

-
Reference voltage output pin (VA+) - 2.6Y. Output based on VA+ Normally connect this output to the VREFIN pin

Right-channel analog inverted output pin.
Right-channel analog non-inverted output pin. ‘

DC/AC Converter : PCM69AU (TX-RX Unit I1C34)

M Terminal connection diagram M Terminal functions

Pin No.| Pin name ' Function
\_/ 1 ] +VCC ' Analog Positive power supply
+vee [1] E +Voo 2 [ VCOM (U | Leh V common
veom ) [2] 19] TP 3_|NC J
4 [ -OUT (L) Lch current output
Ne [3] 18] TP3 5 | SERVODC | Servo filter
FouT (L) [4] 17] DATA () 6 | REFDC Reference filter
7 -OUT (R) Rch current output
SERVO DC I 5 16' WDCK 8 NC
ReF DC [ | 15] Sys-cLk 9 | VCOM (R)_| Reh V common
10 A GND ] Analog common
kour @) [7] E 80K 1" | D.GND | digital common
NC l 8 13' DATA (R) 12 TP2 Testpin 2
13 DATA (R) Rch data input
VCOM (R 1
CoMiB) E zl The 14 | BCK | Bit clock input
A.GND |10 11| D.GND 15 SYS-CLK System clock input
16 WDCK Word clock input
17 DATA (L) Lch data input
18 TP3 Test pin 3
19 TP1 Testpin 1
20 [ +\VDD Digital positive power supply




TS-870S

PARTS LIST

CAPACITORS CC 45 TH 1H 220 J ccas Color* « Capacitor value
1 2 3 4 5 6 010 = 1pF 2 2 0=22pF
1 = Type .. ceramic, electrolytic, etc 4 = \oltage rating 100 = 10pF
Muitiplier
= Shape .. round, square, ect. 5 = Value 101 = 100pF A—
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001uF
1st number
103 =001uF
- Temperature coefficient
1st Word C L P R S T u 2nd Word G H J K L
Color* Black | Red |Orange|Yellow | Green | Blue | Violet ppm/°C +30 +60 | £120 | £250 | £500
ppm/°C 0 -80 -150 | -220 | =330 | -470 | -750 Example : CC45TH = -470 + 60ppm/°C
« Tolerance Less than 10pF
Code| C D G J X Z P No code Code| B C D F G
(%) |+0.25/+05| 22 | #5 | +10 | 20 | +40 | +80 | +100] More than 10uF - 10 ~ +50 pF) | 0.1 [£0.25/ 05| 1 | £2
-20 | =20 | -0 |Lessthan 4.7uF -10 ~ +75
+ Voltage rating
2nd word A B C D E F G H J K \
1st word
0 1.0 1126|116 | 20 | 25 (315 40 | 50 | 63 | 8.0 -
1 10 (125 | 16 20 25 |31.5| 40 50 63 80 35
2 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 =
3 1000 [ 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 8000 | -
+ Chip capacitors (Refer to the table above except dimension) Dimension
[Ex) CC 73 E sL 1H 000 J L
1 234 5 6 7 I IT
{Chip) (CH, RH, UJ, SL) L
(EX} CK 73 E E 1H 000 Z ’T‘
1 2 3 4 b 6 7
iChip) 8, R} « Dimension (Chip capacitor)
RESISTORS Dimension code L W T
: ; Empty 56+05 | 50+£05 | Lessthan 2.0
" Shipipesiator (Garhon) E 32£02 | 16+ 0.2 |Less than 1.25
[ex) BD 13 E B 28 000 J F 20+03 |1.25%+ 0.2 Less than 1.25
1 2 3 4 b 6 7
iahigs- B Fi + Dimension (Chip resistor)
. Carbon resistor (Normal type) Dimension code L W T |Woattage
EXY RD 14 B B 2C 000 J E 3.2+£02 | 16+02 | 057 2B
F 20+ 03 [1.256+0.2]| 045 2A

1T 2 3 4 5 6 7

Rating wattage

1 =Type ... ceramic, electrolytic, etc. 5 = Voltage rating Sode attage Ioode | Watege [ode | Wotinge
2 = Shape ... round, square, ect. 6 = Value 2h | VIoW | 2k Lo 38 I

3 = Dimension 7 = Tolerance 2B 18w 2 L5l 30 2

4 = Temp. coefficient 26 HEW
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PARTS LIST

TS-870S

*MNew Parts A indicates safety critical components, L Scandinavia K USA P ' Canada
Parts without Parts No. are not supplied. Y PX(Far East, Hawai) T England E . Europe
Les articles non mentionnes dans le Parts No. ne sont pas fournis Y: AAFES (Europe) X' Australia M Other Areas
Teile ohne Parts No. werden nicht geliefert
Ts-8708
Ref. No. ]Mdrzss ::;r Parts No. Description E:;;: Ref. No. |Address ;v:l\; Parts No. Description '?:;;:
W75 2 * | E37-0543-05 LEAD WIRE WITH CONNECTOR
TS-87 0S W76 2A * | E37-0547-15 LEAD WIRE WITH CONNECTOR {SP)
i 18 A01-2097-01 METALLIC CABINET (UPPER) W77 Al * | E37-0548-05 LEAD WIRE WITH CONNECTOR
2 38 AD1-2098-01 METALLIC CABINET (LOWER| w78 2141 E37-0549-05 LEAD WIRE WITH CONNECTOR
33 3420 AB2-0382-02 PANEL ASSY W79 2A * | E37-0550-15 LEAD WIRE WITH CONNECTOR
3 2C A62-0384-07 PANEL
Wao 214) * | E37-0551-05 LEAD WIRE WITH CONNECTOR
4 20 B10-1227-03 FAONT GLASS Wa1 1.4 * | E37-0552-05 LEAD WIRE WITH CONNECTOR
5 20 B11-1123-04 REFLECTOR Wa2 2K3IK | * | E37-0569-05 LEAD WIRE WITH MINIFIN PLUG
[ 1E B38-0736-05 DISPLAY ASSY wa3 - E37-0570-05 LEAD WIRE WITH CONNECTOR [vS-2)
7 28 B42-3343-04 S/NO LABBL
8 3N B42-5526-04 STICKER K 26 IN F05-2531-05 FUSE (25A/32V) ACSY
27 N F06-4023-05 FUSE (4A/250V) ACSY
g9 FiM B43-1045-04 BADGE (KENWOOD) 28 26 * | F03-0449-05 FAN MOTOR
10 2 B43-1101-04 BADGE (DSP) 29 36 F10-1206-04 SHIELDING COVER (EARTH SPRING)
1 3N B44-2163-04 UPC CORD LABEL 30 281G F10-1468-13 SHIELDING COVER (FINAL)
12 10 B46-0310-03 WARRNTY CARD EEZE3E9
12 10 B46-0410-40 WARRNTY CARD K N 1G G02-0574-04 FLAT SPRING (AVR)
32 26 " | G02-0767-04 FLAT SPRING (THERMMISTOR)
12 10 B46-0422-00 WARRNTY CARD P 34 1A (10-0697-04 FIBROUS SHEET (SP)
13 10 B62-0542-00 INSTRUCTION MANUAL (ENGLISH) 35 10 G10-0702-04 FIBROUS SHEET (SUB 2)
10 B62-0543-00 INSTRUCTION MANUAL [SPANISH) | MMZE2E3 36 14 (10-0703-04 FIBROUS SHEET (CASE)
15 10 B62-0544-00 INSTRUCTION MANUAL INETHERLAND)| MMZE2E3
16 10 B62-0545-00 INSTRUCTION MANUAL (FRENCH PMM2 39 1B (13-0934-04 CUSHION {UPPER CASE)
40 26 G13-1310-04 CUSHION (FAN)
16 0 B62-0545-00 INSTRUCTION MANUAL (FRENCH) E2E3E9 4 4F * | G13-1327-04 CUSHION (DRU-3)
17 10 B62-0546-00 INSTRUCTION MANUAL (GERMAN) | 42 20 (13-1480-04 CUSHION (KNOB)
18 10 B62-0547-00 INSTRUCTION MANUAL (ITALIAN] E 43 i} * | G13-1481-04 CUSHION (KNOB)
19 2B B72-0911-04 MODEL NAME PLATE KMM2ZXP
19 28 B72-0912-04 MODEL NAME PLATE EEZE3ET 44 20 * 1G13-1482-04 CUSHION (KNOB)
45 20 * 1 G13-1483-04 CUSHION (KNOB)
20 TH E04-0167-05 RF COAXIAL CABLE RECEPTACLE M) 46 1A * | G13-1498-04 CUSHION (SP)
21 IN E07-0751-05 DIN PLUG (7P) ACSY 47 38 " |G13-1511.04 CUSHION {LOWER CASE)
22 N E07-1351-05 DIN PLUG {13P) ACSY
23 1H £23-0992-04 EARTH LUG (ANT) 50 N * [H10-2791-01 POLYSTYRENE FOAMED FIXTURE (F)
24 IN £30-3157-15 DC CORD ACSY 51 20 " | H10-2792-11 POLYSTYRENE FOAMED FIXTURE (R)
52 N * | H13-0963-04 CARTON BOARD
W51 2K.3K E31-3433-05 LEAD WIRE WITH MINIPIN PLUG 53 20 H20-1437-03 PROTECTION COVER
Ws2 34K £37-0062-05 LEAD WIRE WITH MINIPIN PLUG 54 N H25-0029-04 BAG (FUSE)
W53 214K £37-0518-05 LEAD WIRE WITH MINIPIN PLUG
W54 1.2 E37-0519-05 LEAD WIRE WITH MINIPIN BLUG 55 N H25-0079-04 BAG (MIC)
W56 142K E37-0521-05 LEAD WIRE WITH MINIFIN PLUG 56 N H25-0708-04 BAG (DC CORD)
57 20 " | H52-0730-02 ITEM CARTON CASE
W57 114K E37-0522-05 LEAD WIRE WITH MINIPIN PLUG 58 0 * | H62-0641-03 OUTER PACKING CASE
W58 1l £37-0523-05 FLAT CABLE
Wsg 2,1 £37-0524-05 FLAT CABLE 59 B J02-0043-14 FOOT (REAR)
0 24 £37-0526-05 FLAT CABLE B0 14,34 J02-0441-05 FOOT (SIDE)
ul 2A E37-0527-05 FLAT CABLE ] 34 * | J0Z-0474-05 FOOT (FRONT)
62 26 J21-4326-03 HARDWARE FIXTURE (FAN)
W62 3 E37-0528-05 FLAT CABLE 63 10 *1J21-4496-05 HARDWARE FIXTURE (PHONE JACK)
WE3-1 4 E37-0529-05 FLAT CABLE
W83-2 314 E37-0529-05 FLAT CABLE 64 20 J31-0141-04 COLLAR (MIC)
W64 4) E£37-0530-05 FLAT CABLE 65 2H * | J32-0023-04 HEXAGON BOSS
W5 3l E37-0531-05 FLAT CABLE - J61-0307-05 BAND
WEB 3141 £37-0532-05 FLAT CABLE 70 1B K01-0416-05 HANDLE ASSY
W67 28 E37-0533-05 FLAT CABLE n 2 " | K21-1102-04 KNOB (MAIN : WITH SCREW)
W68 24 £37-0534-05 FLAT CABLE 72 2 | K29-4966-04 KNOB RING (MAIN)
We3 214 E37-0635-05 LEAD WIRE WITH MINIPIN PLUG 73 20 * | K29-4967-03 KNOB (FILTER)
W70 24 E37-0537-05 LEAD WIRE WITH CONNECTOR 74 € " | K29-4968-03 KNOB (M.CH.RIT : WITH SPRING)
W71 11 E37-0538-05 LEAD WIRE WITH CONNECTOR 75 2C K29-4969-03 KNDB (INSIDE)
W72 114K £37-0540-05 LEAD WIRE WITH CONNECTOR 76 2 K29-4970-03 KNOB (OUTSIDE]
w73 AN E37-0541-15 LEAD WIRE WITH CONNECTOR 77 1C " | K29-4978-03 KNOB (POWER]
W74 1K E37-0542-05 LEAD WIRE WITH CONNECTOR 78 10 * | K29-4979-03 KNOB (UP/DOWN)

‘—
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PARTS LSIT

TS-870S
RF UNIT (X44-3210-00)

Ref. No. |Address ;'I:l:: Parts No. Description I?:l?tnll:l Ref. No. |Address ::; Parts No. Description r?:!?::;
79 c * | K29-4980-03 KNDB (ANT, etc) C34 CK73FFIET04Z CHIPC 0i0UF 2
80 il 29-4981-03 KNOB (LED) £3s CC73FCHIHOS0C CHIPC S0PF ¢
81 11D K29-4982-03 KNOB |AT TUNE, etc.} C36 CK73FBIHI03K CHIPC 00I0UF K
87 10 K29-4983-03 KNDB (LED) 39,40 CK73FB1E103K CHIPC 0.010UF K
93 i K29-4984-03 KNOB (QUICK MEMD) 47 CK73FBIHIOIK CHIPC 0010UF K
84 ic K29-4985-03 KNDB (LSB/USB) 48 CK73FBIHZ23K CHIPC 00220F K
g5 Ic * | K29-4985-03 KNOB (CW/-RI cae CK73FBIHI0IK CHIPC 0010UF K
86 c K79-4987-03 KNDE (FSK/-R) 50 CKT3IFFIE104Z CHIPC 0I0UF 7
87 i * | K29-4988-03 KNDB (FM/AM) 51 CK73FFIC1052 CHIPC 10UF 7
88 0 K29-4983-03 KNOB [AUTD NOTCH) £s2 CK73FB1H222K CHIFC 2200FF K
89 10 * | K29-4990-03 KNOB (BEAT CANCEL) 53 CK73FB1HEB2K CHIPC BBOOPF K
90 1D K23-4991-03 KNOB {N.RI C54 CK73FB1H222K CHIPC 2200PF K
91 D] * | K29-4992-03 KNDB (TX EQ) 55 CKT3FFIE104Z CHIFC 010UF 7

056 CK73FFIC105Z CHIPC 100F 7
A 1H N0g-0372-04 SCREW (aCy c57 CK73FB1HAT2K CHIPC 4700PF K
a IH N09-0682-04 SCREW (GNOI
c IF NOS-2051-05 SCAEW X 58 CK73FFIE1047 CHIPC 0I0UF  Z
D H N11-0040-46 FLANGE NUT (GND) 59 CK73FFIC1052 CHIPC 10UF 7
- H N14-0509-05 NUT (GMD) 80 CC73FSLIHB21J CHIFC BIOPF
C81 CK73FFICI052 CHIPC 10UF 2
F 1H N15-1040-46 FLAT WASHER (GND) 62 CK73FBIHATZK CHIEC 4700PF K
5 10,1E N32-2506-46 FLAT HEAD SCREW
H 234 N32-3006-46 FLAT HEAD SCREW (SUB PANEL) 83 CK73FFIE104Z CHIPC 010UF 27
18,38 N33-3006-41 OVAL HEAD SCREW (CASE) 64 CK73FB1HZ22K CHIPC 2200PF K
A NB7-2605-46 BRAZIER HEAD SCREW (UNIT AL) 85 CK73FF1E104Z CHIPC 0I0UF 27
C66 CK73FF1C1052 CHIPC 1.0UF z
K 1A, TH NB7-3006-46 BRAZIER HEAD SCREW (AT FAN) 87 CK73EBIHSETK CHIPC SBOPF K
L 2G,2H N87-3008-45 BRAZIER HEAD SCREW
] 28,16 NB8-2608-46 FLAT HEAD SCREW [FINAL} 58 CK73FFIC1052 CHIFC 100F 2
N 20 N30-3008-46 TP HEAD MACHIN SCREW (PANEL) 69 CK73FBIH222K CHIPC 2000PF K
P 34,38 N91-3010-46 TP HEAD TAPPING SCREW (FOOT) c70 CK73FF1E1042 CHIPC 0I0UF 7
cn CK73FB1HI0ZK CHIPC 1000PF K
5P 1A T07-0252-15 LOUDSPEAKER (8 ohm 1W) c72 CKT3FFIE104Z CHIPC 0.I0UF 7
MIC N 791-0352-15 MICROPHONE ACSY
73 CK73FFIC1052 CHIPC 0UF 7
a3 IE W02-1836-05 ENCODER 74 CCTIFSLIHZT1Y CHIPC 20PF U
BATT 24 * | W03-0873-05 LITHIUM CELL [3V 220MAh) c75 CKI3FFIC1052 CHIPC LOUF 2
C76 CK73FBIHI02K CHIPC 1000PF K
£77,78 CK73FFTE1047 CHIPC DI0UF 7
80 CK73FFI1C1052 CHIPC 10UF 2
RF UNIT (X44-3210-00) c81 CC73FCHIHOSOC | CHIPC SO0FF C
W] CK73FB1H103K CHIPC 0010UF K a3 CC73FCHIHO50C CHIPC 50PF ¢
c2 CCT3FCHIHI21Y CHIPC 120F 253 CC73FCHIHOS0C CHIPC 50PF ¢
3 CK73FF1C1052 CHIPC 100F 2 87 CK73FFI1C1052 CHIFC TOUF 2
C45 CK73FBIH103K CHIPC DOI0UF K
(3 CK73FB1E103K CHIPC 0010UF K cas CK73FF1E104Z CHIPC 010UF 7
ce9 CKT3FBIHI0ZK CHIPC 1000PF K
7 CKI3FBIHI03K CHIPC 0010UF K 30 CK73FF1E1042 CHIPC 0I0UF 7

] CK73FBIHI02K CHIPC 1000PF K ()] CK73FF1C105Z CHIPC 10UF 2 _
c10 CK73FBIH103K CHIPC 0010UF K 32 CC73FCHIH121J CHIPC 1200F 7
C14 CK73FBIE103K CHIPC 0.010UF K
c1s CKT3FFIC1052 CHIPC 10UF 2 93 CK73FF1C105Z CHIPC 10UF Z

94 CK7I3FBIH102K CHIPC 1000PF K
C16 CK73FFIE104Z CHIPC DI0UF 2 €95 CK73FFIE104Z CHIPC 0I0UF 7
c17 CK73FF1C1052 CHIPC 10UF 2 C96 CK73FBIHI02K CHIPC 1000PF K
C8 CK73FBIE103K CHIPC 0010UF K a7 CK73FFIE1047 CHIPC 0I0UF 7
19 CK73FBIH182K CHIPC TBO00PF K
21 CK73FBIHG82K CHIPC BBOOPF K o8 CK73FFICI05Z CHIPC 10UF 2

99 CC73FCHIHBZ0J CHIPC 82PF J
C22 CK73FB1H182K CHIPC 1800PF K c100 CK7IFFIC1052Z CHIPC 1.0UF z
€23 CKT3FFIEIDAZ CHIPC 010UF 2 ] CK73FBIHI02K CHIPC 1000PF K
cz7 CKT3FF1E104Z CHIPC 010UF 7 £102,103 CK73FF1E1047 CHIPC 010UF 7
Cz8 CEQ4EWIC100M ELECTRO  10UF 18wV
C2e-31 CK73FFiE108Z CHIPC 0I0UF 7 105 CK73IFFICI05Z CHIPC 10UF 7

C106 CC73FCH1HO40C CHIPC 4.0PF C
€2 CEQ4EW1C100M ELECTRO  10UF 16WY C108 CC73FCHIH040C CHIPC 40PF ¢
C33 CK73EFI1C1057 CHIPC 10UF 2 c1o CK73FFIC1052 CHIPC 10UF 7
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cm CK73FF1E1042 CHIPC 0.I0UF 7 cig CC73FCHIHOS0C CHIPC 5.0PF C
cnz CC73FSL1H391 CHIPC 390PF c182 CK73FBIE103K CHIPC 0010UF ¥
c113 CKT3FF1E1042 CHIPC 0oUF z C184 CC73FCH1HOS0C CHIPC 5.0PF o
c1a CK73FFIC1052 CHIPC LOUF 7 c185 CCTIFCHIHZ20J CHIFC 22°F J
C118 CC73FCH1HBA0. CHIPC B8PF J C186 CC73FCHTHOSOC CHIPC 5.0PF C
C116 CK73FFICI05Z CHIPC LauF 7 cigr CCTIFCHIHIASE CHIPC 15FF ¢
cuz CC73FSLIHIGY CHIPC 150PF (Wl: CCTIFCHIH220J CHIPC 22PF 4
C118.119 CK73FFIE1047 CHIPC 0.ouF 2 C18g CC73FCHIHORSC CHIPC 0.5PF C
C121 CK73FFIC1057 CHIPC 10UF 7 C190 CK73FBIE103K CHIPC 0010UF K
c122 CC73FCHTHOS0C CHIPC 5.0PF C C191 CC73FSLIHEB1S CHIPC g80PF
C124 CC73FCH1HO50C CHIPC 50PF ¢ 192,193 CKT3FB1HI0ZK CHIPC 1000PF K
C126 CK73FFIC105Z CHIPC 10UF 7 C194 CC73FSLIH331Y CHIPC 330PF
c127 CKT3FFIEI047 CHIPC 0I0UF 7 C195 CC73FSLIHATIY CHIPC 470PF
c128 CCI3FCHIH221Y CHIPC 220PF £19 CKTIFBIHI02K CHIPC 1000PF K
cizg CK73FFIET042 CHIPC 0I0UF 2z c197 CK73FBIET03K CHIPC 0.010UF K
C130 CK73FFIC1052 CHIPC 10UF 7 c198 CCT3FCH1THO20C CHIPC 2.0PF C
(ki CC73FCHIH330J CHIPC 33FF J C193 CK73FBIE103K CHIPC 0010UF K
13z CK73FFIC1057 CHIPC 10UF 7 £201-206 CKT3FBIE103K CHIPC 0010UF K
€133 CK73FFIE1047 CHIPC 0I0UF 7 c207 CC73FCHIH470) CHIPC 47pF J
C134 CK73FBIHI03K CHIPC 0010UF K G208 CK73FF1E1047 CHIPC 0IoUF 7
€135 CC73FCHIHIZIY CHIPC 120rF 209 CK73FBIH102K CHIPC 1000PF K
136 CK73FF1E1042 CHIPC 0I0UF 7 c211.212 CKT3FFIE1047 CHIPC 0I0UF 7

iy CC73FSLIHZ21Y CHIPC 220PF C214 CK73FBIE103K CHIPC 0010UF K
C138 CK73FBIE103K CHIPC 0010UF K £215 CK73FFIEI04Z CHIPC 0t0UF 7
Ci39 CK73FFIE1042 CHIPC 0.I0UF 7 C216 CED4EWIC100M ELECTRC  10UF 16WY
C140.14 CKT3FBIETO3K CHPC 0.0UF K c217 CK73FFIEIDAZ CHIPC 0a0UF 7
G142 CKT3EFIE1047 CHIPC 0I0UF 7 £218 CC73FCHIHAT0) CHIPC 47PF J
C143 CCT3FCHIH390. CHIPC 39PF J c219 CK73FEIE1042 CHIPC 0J0UF 7
144,145 CK73FBIEI03K CHIPC 00W0UF K C220 CED4EWTHO10M ELECTRC  1.0UF  spwv
C146,147 CK73FF1E1042 CHIPC 0.10UF 7 C221-223 CK73FFIE104Z CHIPC 0I0UF 7
C148 CK73FBIEI03K CHIPC 0.010UF K 224 CK73FBIEID3K CHIPC 0.010UF K
C149 CKTAFFTE1042 CHIPC 0.00UF 7 €225 CK73FBIH1D2K CHIPC 1000PF K
(150,151 CK73FFIC1052 CHIPC 10UF 7 C226-228 CK73FBIE103K CHIPC 0.010UF K
152,153 CKT3FFIE1047 CHIPC 0ouF 7 C229 CCT3FCHIHOSOC CHIPC S50PF ¢
C154 CC73FCHIHIONY CHIPC 100PF C230 CK73FBIE103K CHIPC 0010UF K
€155 CCT3FCHIHI50J CHIPC 15PF J €231 CC73FCH1H2204 CHIPC 22PF J
C156 CK73FBIE103K CHIPC 0010UF K €232 CK73FF1E1042 CHIPC 0I0UF 2
c1s7 CC73FSLIHZ21Y CHIPC 220F U €233 CKT3FBIH102K CHIPC 1000PF K
C158 CK73FB1HATIK CHIPC 470PF K C234 CK73FF1E1042 CHIPC 010uUF 7
C159 CKT3FBIHI02K CHIPC 1000PF K C236 CK73FBIE103K CHIPC 0.010UF K
C160 CC73FCHIH470Y CHIPC 47PF J C237 CCI3FCHIHZ20J CHIPC 22PF J
C161 CC73FCHIHB20J CHIPC 82PF J Cz38 CK73FBIET03K CHIPC 0.010UF K
G162 CK73FF1E1042 CHIPC 00UF 7 C239 CK73FBIH471K CHIPC 470PF K

CK73FBIE103K CHIPC 0.010UF K C240,241 CK73FBIE103K CHIPC 0.010UF K
Ltod CCT3FSL1H4T1Y CHIPC 470PF C242 CCT3FSLIHAT1Y CHIPC 4a0rF
C185 CKT3FBIE103K CHIPC 0.010UF K C243,244 CK73FBIE103K CHIPC 0.010UF K
C166,167 CK73FFIE104Z CHIPC 0Io0UF  z C245 CCT3FSLIHATLY CHIPC ameF
Ci68 CK73FBIEI03K CHIPC 0.010UF K C246 CC73FCHIHO10C CHIPC 1.0PF E
C169 CCT3FCH1HBA0) CHIPC B8PF J C247 CCT3FSLIHAT1 CHIPC a70PF )
C170 CK73FFIE1042 CHIPC 0.0UF 2 C248 CK73FBIE103K CHIPC 0.00UF K
cin CCP3FCHIH4TDY CHIPC 47PF J G249 CCTIFCHTHORSE CHIPC 05PFF ¢
C172.173 CKT3FBIEI03K CHIPC 0010UF K C250 CCTIFCHIHMOC CHIPC 10 C
C174 CC73FSL1HAT1Y CHIPC 470PF £251-253 CK73FBIE103K CHIPC 0.010UF K
C175 CCTIFCHIHATOY CHIPC 47PF J C254 CK73FF1E1042 CHIPC DI0UF 7
C176 CED4EW1CA70M ELECTRO  47uF 16WY 256,257 CK73FB1E103K CHIPC 0.010UF K
£177 CC73FCHIHD50C CHIPC 5.0PF C C260 CKTIFBIE103K CHIPC 0.010UF K
Ci78 CC73FCHIHBB0. CHIPC 68PF J 262,263 CK73FBIE103K CHIPC 0010UF X
£179 CKTIFFIE1042 CHIPC 0.J0UF 7 265-273 CKTIFBIE103K CHIPC 0010UF K
C180 CC73FCH1HD20C CHIPC 2.0PF C Cz74 CC73FCHIH180J 1 CHIPC 18PF J
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275 CC73FCHIH150J CHIPC 15PF J €521 CED4EWICI00M ELECTRO  10UF 16WY
276 CC73FCHIH1B0J CHIPC 18PF J 522 CK73FBIE103K CHIPC 0010UF K
£277-279 CK73FBIEI03K CHIPC 0010UF K £523 CCTIFCHIHI21) CHIPC 1200 J
780 CC73FCHIHI0N CHIPC 100PF J 524 CC73FSLIHIBIY CHIPC 180PF  J
281282 CCI3FCHIHZ204 CHIPC 22PF J €525 CCI3FCHTH121J CHIPC 1200F  J
0283 CC73FCH1H330J CHIPC 33PF J £526-530 CKT3FBIEI03K CHIPC 0.010UF K
285 CKT3FB1E223K CHIPC 0.022UF K €531 CC73FCHIHSE0J CHIPC 56PF J
286 CED4EWTHO10M ELECTRO  1.0UF  50WV €532 CC73FSL1H391J CHIPC 390PF
c287 CED4EW1C100M ELECTRO  10UF 16WY €533 CC73FCH1H390J CHIPC 39PF J
c268 CK73FBIHA73K CHIPC 0.047UF K 534 CC73FCH1HB80J CHIPC 68PF J
289 CEO4EWIC100M ELECTRD  10UF 16WV C535 CC73FCHIH390J CHIPC 39PF )
€290 CK73FBIE103K CHIPC 0010UF K £536 CCT3FCHIHI0N) CHIPC 100PF  J
£291 CEO4EW1HRATM ELECTRO  O0A47UF  50WV £537 CC73FCHIHER0J CHIPC BBPF J
c292 CK73FB1E103K CHIPC OO00UF K £538 CCT3FCHIH390) CHIPC 39PF J
793 CCT3FCHIHION .| CHIPC 100PF J C539 CCT3FCHIHO700 CHIPC 7.0PF D
£294 CKI3FF1E104Z CHIPC 0.10UF 2 540 CC73FCH1HBB0J CHIPC 68PF J
(295-298 CK73FBIE103K CHIPC DOI0UF K 541 CC73FCH1H220J CHIPC 22PF J
(299,300 CK73FBIH103K CHIPC 0010UF K C542 CC73FCHTH330J CHIPC 33PF J
£301 CK73FBTH102K CHIPC 1000PF K £543-545 CK73FB1E103K CHIPC 0.010UF K
302 CK73FBTHI03K CHIPC 0.010UF K £546 CCT3FCHIHIZIY CHIPC 120F  J
303 CK73FBIHI0ZK CHIPC 1000PF K £547 CED4EW1C470M ELECTRO  47UF 16WV

94 CKA45FE2H222P CERAMIC  2200PF P (£548-555 CK73FBIEI03K CHIPC 0.010UF K
305 CK73FBIHI03K CHIPC 0.010UF K 556 CK73FBIH102K CHIPC 1000PF K
£306.307 CK73FBIH102K CHIPC 1000PF K 557 CC73FCH1H330J CHIPC 33PF J
308 CK73FBIH103K CHIPC 0.010UF X €558 CC73FCHTHORSC CHIPC 05PFF
£310 CK73FBIH103K CHIPC 0.010UF K C560 CC73FCHTHORSC CHIPC 05FF
c32 CEO4EW1C100M ELECTRO  10UF 16WV 561 CC73FCHTH330J CHIPC 33PF J
£313.314 CK73FBIH103K CHIPC 0.010UF K C562-564 CK73FBIE103K CHIPC 0.010UF K
£315 CEO4EW1C100M ELECTRD  10UF 18WV C565 (£92-0516-05 CHIP-TAN  47UF  18WV
£316-327 CK73FBIHI02K CHIPC 1000PF K (566,567 CC73FCHIHAT0J CHIPC 47PF J
£328-331 CK73FBIE103K CHIPC 0.010UF K 568 CCT3FCHIH101J CHIPC 100PF J
£332 CKI3FBIH1I02K CHIPC 1000PF K 569 CED4EW1CI00M ELECTRO  10UF 1BWV
£333 CK73FBIE103K CHIPC 0.010UF K £570.571 CK73FBIE103K CHIPC 0.010UF K
334 CC73FCHIH330J CHIPC 33PF J 572 CC73FCHIH100D CHIPC 10pPF D
335 CK73FBIE103K CHIPC 0.010UF K 573 CC73FCHTHOS0C CHIPC SO0PF  C
338 CC73FSLIH221J CHIPC 2200F (574-576 CK73FBIE103K CHIPC 0.010UF K
£339.340 CC73FCH1H220J CHIPC 22PF J 577 CK73FBIH33IK CHIPC 330PF K
£341-346 CK73FBIE103K CHIPC 0.010UF K 578 CC73FCH1HB20J CHIPC 62PF J
347,348 CC73FCHIH100D CHIPC 10PF D 579 CK73FBIH331K CHIPC 3PF K
350 £92-0004-05 CHIP-TAN  10UF  1BWV 581 CCT3FCHIHB20J CHIPC 82PF J
€500 CK73FBIE103K CHIPC 0.010UF K C583 CK73FB1H103K CHIPC 0.010UF K
501 CEDANWIC100M ELECTRD  10UF 16WV 584 CEQ4EW1CT00M ELECTRO  10UF 16WV
302 CK73FBIE103K CHIPC 0.010UF K £585 CK73FBIH103K CHIPC 0.010UF K

303 CEDANWIC100M ELECTRO  10UF 18WV 586 CK73FB1HB82K CHIPC BB0OPF K
504 CK73FBIE103K CHIPC 0.010UF K 587 CKT3FBIH123K CHIPC 0012UF K
£505 CED4EW1C100M ELECTRO  10UF 18WV 588 CK73FB1HBA2K CHIPC BBOOPF K
C506 CK73FBIE103K CHIPC 0.010UF K C591 CK73FBIH103K CHIPC 0.010UF K
507 CEDANWICI00M ELECTRO  10UF 1BV €593 CK73FBIHI0ZK CHIPC 1000PF K
C508 CK73FBIE103K CHIPC 0.010UF K €594 CC73FSLIHZZ1Y CHIPC 200PF U
C508. CEO4NW1C100M ELECTRO  10UF 1BWY 595 CK73FBIH103K CHIPC D010UF K
C510 CK73FBIE103K CHIPC D.010UF K 596 CC73FCHTHORSC CHIPC 05FF €
Cs1 CEQ4EWICI00M ELECTRO  10UF 1BWY 597 CC73FCH1HZTOJ CHIPC 27PF J
512513 CK73FBIE103K CHIPC 0.010UF K £598-602 CK73FBIH103K CHIPC 000UF K
C514 £92-0516-05 CHIP-TAN  47UF  16WV 603 CK73FBIH102K CHIPC 1000PF K
515 CC73FSLIR271J CHIPC 20PF C604 CK73FBIH103K CHIPC 0010UF K
C516 CCT3FSLIHSE1) CHIPC S60PF  J (506 CC73FCH1H270J CHIPC 27PF J
17 CKTIFBIE103K CHIPC DO10UF K 618 CEQAEWICIOIM ELECTRO  100UF  16WV
C518 CC73FSLIH271d CHIPC 20PF 818 £92-0001-05 CHIP-TAN  0J0UF  35WV
£519.520 CK73FBIEI03K CHIPC DOOUF K C620-623 CK73FBIH102K CHIPC 1000PF K
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Co24 CK73FBIE103K CHIPC 0010UF K C690 CCT3FCHIHATOS CHIFC 47FF J
C625-628 CK73FBIHI0ZK CHIPC 1000PF K CE9 CC73FCH1H270J CHIPC 27FF J
C629 CED4EWICI0IM ELECTRO 100UF 16WV C692-696 CK73FB1E103K CHIFC 0.00uUF K
630,631 CK7IFBIE103K CHIPC 0.010UF K Ce97 CEO4EW1C100M ELECTRO 10UF 1BWV
£630,631 CK73FBIE103K CHIPC 0010UF K C698 CK73FBIHI0ZK CHIPC 1000PF K
C632 CED4EWICIOIM ELECTRO 100UF 1BWV C699 CK73FB1E103K CHIFC 0010UF K
CE33 CCTIFCHIHI01Y CHIPC 100PF U c700 CK73FBIHI0ZK CHIPC 1000PF K
634 CCT3FCHIH1B0J CHIPC 18PF J c CCTIFCHIH330J CHIPC 33PF J
C635 CK73FBIHI02K CHIPC 1000PF K cinz CC73FCHIH100D CHIPC 10PF ]
CB36 CCTIFCHIH330 CHIPC 33FF J c703 CC73FCHIHERDY CHIPC BEPF J
CE37 CC73FCH1HOBOD CHIPC B.OPF D C704,705 CK73FB1H103K CHIFC 0.010UF K
C638 CC73FCHIH120J CHIPC 12PF J C706 CED4EW1CATOM ELECTROD 47UF 18WV
C83g CC73FCH1HS60J CHIPC S6PF J ci7 CK73FBIH103K CHIFC 0.0WOUF K
Ce40 CK73FBIH183K CHIPC 0.018UF K c7os CED4EWICIOTM ELECTRO 100UF 16WV
Cad CC73FCHIH120J CHIFC 12PF J C710 CK73FBIH10ZK CHIPC 1000PF K
C642 CK73FBIH102K CHIPC 1000PF K cm CO92M1H333K MYLAR 0.033UF
C643 CC73FCH1H330) CHIPC 33PF J cnz £91-1083-05 FILAM 0.47UF  B3WV \
Chad CCP3FCHIH120J CHIPC 12PF o cn3 CK73FBIH103K CHIPC DOWUF K
C645 CC73FCHIH150J CHIPC 15PF J (AL £92-0516-05 CHIP-TAN ~ 4.7UF 18WV
C646 CC73FCH1H390J CHIPC 39PF J C75.116 CK73FBIHI02K CHIPC 1000PF X
Cga7 CC73FCHTHI00D CHIPC 10PF D cnz CEDAEWICIOTM ELECTRO 100UF 16WV 1
(Ao CK73FBIH102K CHIPC 1000PF K c719 CC73FCHIHOZO0C CHIPC 2.0PF i [
t CC73FCHIH160J CHIPC 16PF J CI21-726 CC73FCHIH270J CHIPC 27PF J
Ce650 CC73FCHIHZ40J CHIPC 24PF J C727.728 CC73FCHIH1000 CHIPC 10PF D
£e51 CCY3FCHIH150J CHIPC 15PF J C729 CCTIFCHIHOZOC CHIPFC 2.0PF C
652 CC73FCH1H390) CHIPC J9PF J C730-732 CK73FBIHI0ZK CHIPC 1000PF K !
653 CK73FBIHIB3K CHIPC D.018UF K C744 CK73FBIH102K CHIPC 1000PF K
654 CC73FCH1HO40C CHIPC 4.0PF C C750-757 CCT3FCHIHI0W CHIPC 100PF J
655 CK73FBIHI02K CHIPC 1000PF K C758-761 CK73FBIHI0ZK CHIFC 1000PF K
656 CC73FCHIH150J CHIPC 15PF J C762 CCT3FCHIHION CHIPC 100PF J
CB57 CC73FCH1HZ00J CHIFC 20PF J £770 CED4EW1C470M ELECTRO 47UF 18WV
C658 CC73FCHIHIG0J CHIPC 16PF J c7mn CKT3FBIHI03K CHIPC 0.010UF K
659,660 CKT3FBIH102K CHIFC 1000PF K 780 CED4EW1E470M ELECTRO 47UF 25WV
C681 CC73FCHIH100D CHIPC 10PF D C781,782 CK73FF1E104Z CHIPC DaouF 2 z
(662 CC73FCHIHO30C CHIPC 3.0PF C £783 CEDAEW1C470M ELECTRO 47UF 1BWV d
663 CC73FCHIHOZ0C CHIFC 2.0PF C C784 CED4EW1E470M ELECTRO 47UF 25wV
C664 CC73FCHIHO40C CHIFC 4. 0PF ¢ (785,786 CK73FFIE1042 CHIFC DIOUF 2 =
(C665.666 CK73FBTIH102K CHIPC 1000PF K Cra7 CED4EW1IC4T0M ELECTRO 47UF 16WV -
CE67 CK73FBIE103K CHIPC D.O10UF K Caoo CC73FCHTH390] CHIPC 39PF J b
(668 CK73FBIH10ZK CHIPC 1000PF K £an1 CC73FCHIHI51Y CHIPC 150PF o
669 CK73FBIE103K CHIPC 0.010UF K cao2 CC73FCHIH390J CHIPC 39PF J .
Ce70 CK73FBIH102K CHIPC 1000FF K £803 CC73FCH1HOS0C CHIPC 5.0PF C {
CeM CC73FCH1H240J CHIPC 24PF J Can4 CK73FBTH103K CHIPC 0.00UF K
i CK73FBIH102K CHIPC 1000PF K CB0s CC73FCH1HOZ0C CHIPC 2.0PF C
Coru CC73FCHIHDOC CHIPC 1.0PF C (806,807 CK73FBIHI03K CHIFC 0.010UF K
C674 CC73FCH1HZ40J CHIPC 24PF J Ca08 £92-0004-05 CHIP-TAN  1.0UF 16WV i
C675 CK73FBIE103K CHIPC 0.010UF K Ca07-:12 CK73FBIH102K CHIPC 1000PF K
C676 £92-0004-05 CHIP-TAN  1.0UF 16WV £914-926 CK73FBIH102ZK CHIPC 1000PF K \
€677 CEOAEW1C221M ELECTRO 220UF  16WV TC5086,507 £05-0377-05 TRIMMER CAPACITOR ~ 10PF
C678 CK73IFBIEI03K CHIPC 0.010UF K 1C508,509 £05-0376-05 TRIMMER CAPACITOR ~ BPF '
C679 CO92ZM1HB22K MYLAR B200PF K TCB00 C05-0344-05 TRIMMER CAPACITOR ~ 30PF 1
CE80 C91-1083-05 FILM 047UF  B3WV
681 CK73FBIHI02K CHIFC 1000PF K CNZ E04-0154-05 RF COAXIAL CABLE SOCKET
C682 683 CK73FBIE103K CHIPC D.010UF K CN4 E04-0154-05 RF COAXIAL CABLE SOCKET &
CEB4 CK73FBIH103K CHIPC D.010UF K CN5B E04-0191-05 RF COAXIAL CABLE SOCKET
CN7 E40-3238-05 PIN CONNECTOR (3P}
(685 686 CK73FBI1E103K CHIPC 0.00UF K CN1D E04-0154-05 RF COAXIAL CABLE SOCKET
Cea7 CC73FCHIHO20C CHIPC 2.0PF C &
Ce88 CC73FCHIHIRSC CHIPC 1.5PF C CN13 * | E40-5741-05 PIN CONNECTOR (8P}
C689 CC73FCHIHO30C CHIPC 3.0PF C CN14 * | E40-5740-05 PIN CONNECTOR (20P)
|
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CNi517 ED4-0154-05 RF COAXIAL CABLE SOCKET 149 L40-2282-14 SMALL FIXED INDUCTOR
CN500 * | E40-5740-05 PId CONNECTOR (20F) 150 134-4264-05 coi
CNSO1 £40-3237-05 PIN CONNECTOR {2P) L51 140-1021-14 SMALL FIXED INDUCTOR
CN502-505 £04-0154-05 AF COAXIAL CABLE SOCKET (2P) 52 134-4265-05 CcoiL
CNSO6 F40-3238-05 PIN CONNECTOR {3P) 153 119-0324-05 TROIDAL COIL
CNSB F40-5606-05 PIN CONNECTOR {3P) L54 L40-4785-48 SMALL FIXED INDUCTOR (470NH)
CN509 £40-5607-05 PIN CONNECTOR (4P) 155 118-0324-05 TROIDAL COIL
CN510 £23-0996-05 TERMINAL (TEST) L56 140-4705-48 SMALL FIXED INOUCTOR (47UH)
CNBOD E40-4463-05 PIN CONNECTOR 57 L40-2785-48 SMALL FIXED INDUCTOR {270NH)
CNagT £40-4454-05 PIN CONNECTOR L58 L40-2285-48 SMALL FIXED INDUCTOR (220NH)
CNSD) £40-3300-05 PIN CONNECTOR (3P) L59 119-0324-05 TROIDAL COIL
CN903-907 * | E40-5743-05 FLAT CABLE CONNECTOR (6P) L60 139-1255-05 coiL
i £06-0752-05 DIN SOCKET 161 140-1285-48 SMALL FIXED INDUCTOR {120NH)
J23 £13-0166-05 PIN JACK Lg2 139-1255-05 coiL
Jao * | E11-0462-05 PHONE JACK 163 L40-1015-48 SMALL FIXED INDUCTOR (100NH)
w1 * | E37-0546-05 LEAD WIRE WITH CONNECTOR L84 139-1255-05 CoiL
w2 * | E37-0517-05 LEAD WIRE WITH MINIPIN PLUG 185 134-4222-05 colL
L67 * | 134-4394-05 coiL
101 oF F11-1141-04 SHIELDING COVER 168 140-1015-48 SMALL FIXED INDUCTOR {100UH)
A502 F F11-1140-04 SHIELDING CASE 69 L40-2285-48 SMALL FIXED INDUCTOR (220NH)
- J30-0545-05 SPACER [TO XF1) 170 | 134-4393-05 con
J30-0563-05 SPACER ({TO XF3, X800) L71 140-3395-48 SMALL FIXED INDUCTOR (3.3UH)
172 * | L34-4394-05 coi
CF500,501 172-0343-05 CERAMIC FILTER (8.4MHZ) L73 140-2295-48 SMALL FIXED INDUCTOR (2.2UH)
] * | L39-1254-05 coi L74 140-2285-48 SMALL FIXED INDUCTOR (220NH)
L2 119-0324-05 TROIDAL COIL
13 140-1021-14 SMALL FIXED INDUCTOR L75 134-4209-05 coiL
L7 140-2701-14 SMALL FIXED INDUCTOR L76 140-3395-48 SMALL FIXED INDUCTOR (3.3UH) ‘
L77 134-0943-05 coiL
LB 140-4791-14 SMALL FIXED INDUCTOR 178 L40-4785-48 SMALL FIXED INDUCTOR (470NH)
19 140-2701-14 SMALL FIXED INDUCTOR L79 140-3395-48 SMALL FIXED INDUCTOR {3.3UH)
Lo L40-1015-48 SMALL FIXED INDUCTOR {100UH)
n 119-0324-05 TROIDAL COIL 181 134-0535-05 ColL
Lz L40-1005-48 SMALL FIXED INDUCTOR {10UH) 182 134-0536-05 con
183,84 L40-1015-48 SMALL FIXED INDUCTOR (100UH)
L13 140-4705-48 SMALL FIXED INDUCTOR (47UH) 186 L40-2285-48 SMALL FIXED INDUCTOR (220NH)
114,15 L40-1501-14 SMALL FIXED INDUCTOR 87 140-4705-48 SMALL FIXED INDUCTOR {47UH)
L16 140-1021-14 SMALL FIXED INDUCTOR
L17.18 L40-5691-14 SMALL FIXED INDUCTOR 188 L19-0324-05 TROIDAL COIL
119 L40-1292-14 SMALL FIXED INDUCTOR 189 * | L34-4395-05 coiL
L90 139-1255-05 co ‘
L20 L40-8291-14 SMALL FIXED INDUCTOR 191 * | 134-4395-05 coiL
L2122 L40-1292-14 SMALL FIXED INDUCTOR 192 134-4211-05 con
123 L40-5691-14 SMALL FIXED INDUCTOR
L24 140-1292-14 SMALL FIXED INDUCTOR 193 L40-1015-48 SMALL FIXED INDUCTOR (100UH)
L25 L40-1092-14 SMALL FIXED INDUCTOR 194 * | 134-4395-05 coiL
195 134-4207-05 CoiL
3 L40-3391-14 SMALL FIXED INDUCTOR 198 134-0943-05 con
27 140-1092-14 SMALL FIXED INDUCTOR 199 134-0781-05 CoIL
128-31 134-4262-05 coiL
132 140-3382-14 SMALL FIXED INDUCTOR L100 134-0536-05 coiL
133 140-2792-14 SMALL FIXED INDUCTOR L101 L40-4705-48 SMALL FIXED INDUCTOR (47UH)
L102 140-3395-48 SMALL FIXED INDUCTOR {3.3UH)
L34 L40-3382-14 SMALL FIXED INDUCTOR L107 L40-1015-48 SMALL FIXED INDUCTOR {100UH)
I[g: 140-2282-14 SMALL FIXED INDUCTOR L108 L40-1005-48 SMALL FIXED INDUCTOR (10UH)
140-2292-14 SMALL FIXED INDUCTOR
L37 140-2282-14 SMALL FIXED INDUCTOR L1 * | L40-1B05-48 SMALL FIXED INDUCTOR (18UH)
L38-40 134-4289-05 coiL 112,113 * | 140-1081-42 SMALL FIXED INDUCTOR {0.1UH)
1301 * | L4D-1001-42 SMALL FIXED INDUCTOR (10UH)
L L40-2282-14 SMALL FIXED INDUCTOR 1304-310 * | 140-1001-42 SMALL FIXED INDUCTOR {10UH)
L4z 140-1292-14 SMALL FIXED INDUCTOR 1314-318 * | L40-1001-42 SMALL FIXED INDUCTOR {10UH)
143 140-2282-14 SMALL FIXED INDUCTOR
t::% * | 134-4392-05 coiL L500-505 L40-1005-48 SMALL FIXED INDUCTOR (10UH)
L40-2282-14 SMALL FIXED INDUCTOR L506,507 * | L40-6805-48 SMALL FIXED INDUCTOR (6BUH)
- 1508 L40-1005-48 SMALL FIXED INDUCTOR {10UH)
L40-1292-14 SMALL FIXED INDUCTOR 509,510 * | L40-2705-48 SMALL FIXED INDUCTOR (27UH)
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L511 * | L40-1805-48 SMALL FIXED INDUCTOR (18UHI A4 RK73FB24222) CHIPR 22 4 1m0w
1512513 L40-2705-48 SMALL FIXED INDUCTOR [27UH) R18 RK73FB82A103. CHPR 10K J 170w
[514 140-2205-48 SMALL FIXED INOUCTOR (22UH) R1g RK73FB2A3304 CHIPR 33 donow
1515 * | L40-1805-48 SMALL FIXED INDUCTOR [18UH) R20 RK73FB2A102) CHPR 10k U 110w
1516 L40-5695-48 SMALL FIXED INDUCTOR (5 6UH) R21.22 AK73FB2A330. CHPR 13 J1now
1517 140-1005-48 SMALL FIXED INDUCTOR {10UH) R23 AK73FB2A101J CHIPR 100  J 1410w
1518 134-4222-05 con R24 RAK73FB24222.) CHPR 22k J 1710w
1519 L34-4421.05 ol R25 RK73FBZAS61. CHPR 560 J 1/10w
1520 134-4222-05 coiL R27 RK73FB2A1814 CHPR 180  J 1710w
1521,522 L40-2285-48 SMALL FIXED INDUCTOR (220NH] A28 RK73FB2A680. CHIPR &8 J1ow
1523 L40-1005-48 SMALL FIXED INDUCTOR {10UH] R31 RK73FB2A103J CHPR 10k J 1710w
524 140-1095-48 SMALL FIXED INDUCTOR (1UH) R44-55 RK73FBZA223. CHPR 22k J 110w
L525,526 140-2205-48 SMALL FIXED INDUCTOR (22UH) Rs6 RK73FB2A121J CHPR 1200 J 1710w
1528 * | L34-4396-05 coiL A58 RK73FB2A680J CHIPR B8 Joow
(529,530 134-4227-05 coi R59,60 RK73FB2AS60. CHPR 56 Joow
1531-534 140-1015-48 SMALL FIXED INDUCTOR {100UH) RE1 RK73FB2AG80. CHPR 68 Joow
1535 L33-0664-05 CHOKE COIL RE2 RAK73FB2A2204 CHPR 27 Joow
1536 134-2354-05 coiL R63 RK73FB2A121) CHIPR 120 J 1710w
1537 140-4795-48 SMALL FIXED INDUCTOR (4. 7UH) RE5 RAK73FB2A2204 CHPR 22 Jooow
1538 133-0664-05 CHOKE oI RE6 RK73FBZA121J CHIPR 120 J 1710w
1533 134-2354-05 CoiL A58 RK73FB24220J CHPR 22 J1ow
L& 140-4795-48 SMALL FIXED INDUCTOR (4. 7UH) RE9 RK73F82A121J CHPR 120 J 1710w
L54, 133-0664-05 CHOKE COIL 871 RK73FB24220J CHPR 27 Jnow
1542 134-2354-05 coiL R72 RK73FB2A121J CHIPR 1200 J 110w
1543 140-4795-48 SMALL FIXED INDUCTOR {4.7UH) R74 RK73FB24220J CHPR 22 Jooow
1544 133-0664-05 CHOKE COIL R75 RK73FB241214 CHPR 120 J 10w i
1545 134-2354-05 ol R77 RK73FE24220J CHPR 22 Jnow
1546 140-4795-48 SMALL FIXED INDUCTOR (4.7UH) R78 RK73FB2A121J CHPR 120 4 110w
1547 L40-3385-48 SMALL FIXED INDUCTOR (330NH) R8O RK73FB2A220J CHPR 27 J 1w
1548 140-1295-48 SMALL FIXED INDUCTOR (1.2UH) RB1 AKT73FB2A121J CHIPR 120 J 1/10W
1548 140-3385-48 SMALL FIXED INDUCTOR (330NH) R83 RK73FB24220J CHPR 22 Joo1ow
1550 L40-2285-48 SMALL FIXED INDUCTOR (220NH} R84 RK73FB2A121) CHIPR 120 U  1/10W
1551 L40-1015-48 SMALL FIXED INDUCTOR (100NH) Agg RK73FB2A220J CHPR 22 J oW
1552 140-2795-48 SMALL FIXED INDUCTOR {2. 7UH} R87 RK73FB2A121J CHPR 120 J 110w 2
1553 140-1595-48 SMALL FIXED INDUCTOR (1,5UH) RBg RK73FB2A220. CHPR 22 Joo1ow :
1554 140-2295-48 SMALL FIXED INDUCTOR [2.2UH) R90 RK73FB2A121J CHPR 120 J 1710w
L5855 140-3395-48 SMALL FIXED INDUCTOR (3 3UH} R92 RK73F82A151J CHIPR 150  J 1/10W
1556 L40-2285-48 SMALL FIXED INDUCTOR (220NH) A93 RK73FB2A223) CHIPR 2k J 110w -
_557-559 [40-1015-48 SMALL FIXED INDUCTOR (100UH) R94 RK73FB2A104. CHIPR 100K J 1/10W .
580,581 140-1005-48 SMALL FIXED INDUCTOR (10UH) Rg5 RK73FB2A393) CHPR 3% J 1710w
601 140-3395-48 SMALL FIXED INDUCTOR (3.3UH) R96,97 RK73FB2A330J CHPR 33 Jo1now
603 140-2785-48 SMALL FIXED INDUCTOR {270NH) R98 RK73FB2A473J CHIPR 47 J 1710w ‘
504 140-1015-48 SMALL FIXED INDUCTOR (100UH) Rag RK73FB24151J CHPR 150  J 110w f
800 L77-1521-15 CRYSTAL RESONATOR (20MHZ) R100 RK73FB2A331J CHIPR 330 J 1710w
i3l L71-0401-05 CRYSTAL FILTER (73.05MHZ) R101 RK73FB24221J CHPR 220 J 1710w |
F2 171-0235-05 CRYSTAL FILTER R102 RK73FB2A101J CHPR 100 J 1710w
3 171-0266-05 CRYSTAL FILTER (BB30KHZ) R103 RK73FB2A473. CHPR  47¢  J 1710w {
R104,105 RK73FB2A151) CHIP R 150 J  yiow |
2 N38-2640-46 PAN HEAD MACHINE SCREW R106 RK73FB2A152. CHPR 15k J 1710w
R107 RK73FB2A680J CHIFR &8 Jooow l
2500-505 A90-0721-05 MULTI-COMP 4 7K X 15 i
I AD14BB2E470J AD 47 Jojaw A108 RK73FB24220J CHIPR 22 J1ow
' RO14BB2E151) RO 150 J 14w R109 RK73FB2A100. CHPR 10 Joow |
] RK73FB2A101J CHPR 100 J 110w R110 RK73FB24151J CHPR 150 J  1/10W . |
i RD14BB2E101J RD 100 J /AW R111 RK73FB24471) CHPR 470 J 1710w | | |
R112 RK73FB2A102) CHIPR 10k J  1/10W / .
RO14B82E820. RO B2 U 14w 4 |
RK73FB2A221J CHPR 220 J 1710w A113 AK73FB2A471. CHIPR 470 J 1/10W 1 |
0 RK73FB2A181J CHPR 180  J 110w R114 RK73FB2A562. CHPR 58Kk J 1/10W j i
112 RK73FB24331J CHPR 330 J 110w R115 RK73FB2AZ20J CHIPR 22 410w g
3 RK73FB2A4704 |CHiPR a7 4w R116 RK73FB2A150. CHPR 15 Jow |
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R117 RK73FB2A471J CHIPR 470 J 1/10W 195,196 RK73FB2A330J CHIPR 13 J 110w
R118 RK73FBZAGB0J CHIPR 68 J 110w R197 RK73FB2A273. CHIPR 27K J  1/10W
R119,120 RK73FB2A331J CHIFR 330 J /10w R198 RK73FB2A103J CHIFR 10K J  1/10W
RIZY RK73FB24102J CHFR 10K J 110w A199.200 RK73FB2A221J CHIPR 220 J 110w
R122.123 RK73FB2A1004 CHPRE 10 J 1w R201 RK73FBZA473 CHIPR 47k J 110w
R124 AK73FB2A471J CHIFR 470  J 110w R202.203 RK73FB2AGB0J CHIPR 68 J 10w
R125.126 RK73FB2A100J CHIFR 10 Joow R204 RK73FBZA101J CHIPR 100 J 1/10W
az7 RK73FBZA180J CHIPR 18 J 1w R205.206 RK73FB2A471J CHIPR 470 J 1/10W
R128 RK73FB24331J CHIPR 330  J 110w R207,208 RK73FB2A330J CHPR 33 J 10w
R130 RK73FB2A331J CHIPR 330 J 110w R209 RK73FBZA471J CHIPR 470 J 1/10W
A131 RK73FB2A101J CHIPR 100 J 1/10W R210 RK73FBZA102J CHIPR 10K J  1/10W
R132 RK73FB2A223J CHIPR 22K J 1/10W RZ1 RK73FB2A472. CHIPR 47K  J 1/10W
R133 RK73FB2A333. CHIPR 33k  J 110w R212.213 RK73FB2A330J CHPR 33 J 1w
A134 RK73FB24122J CHFR 12k J 1710w R214 RK73FB2A103J CHIPR 10K J 110w
R139 AK73FB2A104J CHIPR 100K J  1/10W R215 AK73FBZA823J CHIPR 82k J 1/10W
R140 RK73FB2A473J CHIPR 47k 4 1/10W A216 RK73FB2A6B1. CHPR 880 J 1/10W
R142 RK73FB2A473J CHIPR 47k J 1110w R217 RK73FBZA151J CHIPR 150 J 11ow
R143 RK73FB2A471J CHIPR 470 J 1710w 218 RK73FB2A332J CHIPR 33K  J 1/10W
R144 RK73FB2AZ21J CHIPR 220 J 1/10W R219 RK73FB2A4103J CHIPR 10K J 1/10W
R145 RK73FB2A330J CHPR 33 J1ow 220 RK73FB2A101J CHPR 100 J 1/10W
R146 RK73FB2A471J CHPR 470 J 1/10W R221 RK73FB2A102J CHIPFR 10K 4 1/10W
R147 RK73FB2A562. CHIPR  5BK J 1/10W R222 RK73FB2A103J CHFR 10K J 1/10W
A148 RK73FB2A223J CHIPR 2K J 1/10W R223 RK73FB2A392. CHPR 3% J 1710w
R150 RK73FB2A181J CHIPR 180 J 1/10W R224 RK73FB2A332J CHIPR 33K J 1/10W
R154 RK73FB2A471J CHPR 470 J 1710w R225 RK73FB2A223J CHIPR 22k J 1/10W
R156 RK73FB2A330J CHIPR 33 J oW R226 RK73FB2A562. CHIFA 58K J 1/10W
R157 RAK73FB2A182J CHIPR 18 J 1/10W R229 RK73FB2A103J CHPR 10K J 110w
R158 RK73FB2A330J CHPR 33 Jooow A230 RK73FB2A152J CHIPR 15 J  1/10W
159 RK73FBZA101J CHPR W0 J 1710w R231.232 RK73FB2A221J CHIPR 220 J 1/10W
R160.161 RK73FB2A222) CHIPFR 22K J 1/10W R233 RK73FB2A152. CHFR 15K J 1/10W
R162 RK73FB2A101J CHPR 100 J 1/10W R234 RK73FB2A101J CHIPR 100 J 1/10W
R163 RK73FB24332J CHIFR 33K J 1/10W RA235 RK73FB2A152J CHIPR 158 J 1/10W
R164 RK73FB24152J CHIFR 15k  J 110w R236.237 RK73FB2A101J CHIPR 100 J 1/10W
R165 RK73FB2A473J CHIPR 47K J 110w R238 RK73FB2A152J CHIPR 15 J 1710w
R166 RK73FB2A222J CHIPR 22k J 1/10W R239 RK73FB2ZA101J CHPR 100 J 1710w
R167 RK73FB2A101J CHIPR 100 J 110w R240 RK73FB2A152J CHIPR 15 J 110w
R168 RK73FB2A393J CHPR 3% J 1710w R241,242 AK73FB2A331J CHIPR 330  J 1710w
R168 RK73FBZA102. CHIPR 10K J 1710w R243 AK73FBZA152 CHIPR 15K J 1/10W
R170 RK73FB2A223. CHIPR 2K J 110w R244 RK73FBZA101J CHIPR 100 J 1/10W
R171,172 RK73FBZA101) CHPR 100 J 1/10W R245 RK73FB2A152J CHIPR 15K  J 1710w
R173 RK73FB2A393J CHIFR 3% J 1710w R246 RK73FBZA221J CHIFR 220 J 1710w
R174 RK73FB2A223J CHPR 22k J 1710w 248 RK73FB2A822J CHIPR  B2K J 1/10W
R175 RK73FB2A102J CHIPR 10K J 110w R249 RK73FB24222J CHIPR 22k J 1/10W
R176 RK73FB24103J CHIPR 10K J 1/10W R250 RK73FB2A103J CHPR 10Kk J 1/10W
R177 AK73FB2A153) CHIPR 15  J  1/10W R251 RK73FB2A153J CHIPR 15K J 1/10W
R178 RK73FB2A563) CHPR 56K J 1/10W R252 RAK73FB2A102. CHIPR 10K J 1710w
R179 RK73FBZA103) CHIPR 0K J 110w RZ53 RK73FB2A472) CHIPR  47¢ J 1/10W
R180 RK73FB2A104J CHIPR 100K J 110w R256 RK73FB2A472J CHIPR 47K J 1w
R181 RK73FB24222. CHIPR 22k J 110w R257 RK73FB2A101J CHIPR W00  J 1/10W
gz RK73FB2A103J CHIFR 10K J  1/10W R258 RK73F82A331J CHIPR 330 J 1/10W
R183 RK73FB2A4704 CHIPR 47 Jonow R259 RK73FBZA104J CHIPR 100K J  1/10W
A184 RK73FBZA121) CHIPR 120 J 10w R260 RK73FBZA102) CHIPR 10K J 110w
R185 RK73FB2A103J CHIPR 10K J 110w R261 RK73FBZA331J CHIPR 330 J 1/10W
“3 6 RK73FB2AS62) CHIPR  SBK J 1/10W R262 RK73FB2A102J CHPR 10K J 1710w
Aieg RK73FB2AAT0J |CHIPR 47 41w R263 RK73FB2A332J CHPR 33K J 1/10W
g:: 2K?3FBZAI 52 CHPR 15K J 1710w R264 RK73FB2A222) CHIPR 22K J 1/10W
e H:;sliazmcm CHIPR 10k J 110w R265 RK73FB2A272J CHIFR 27K J 1/10W
s Rm;g:‘ 54 CHPR 150 4 110w R266 RK73FB2A332J CHIPR 33K J 1710w

102 CHPR 10k J 110w R267 RK73FB24822J CHIPR 82k J 110w
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R268
RZ64
RZ71
A272
R276

R277
R278
Rz73
AZ80
R281

RZg4
R285
R286
R287
A28

RZB3
R290,291
R292.293
R294-297
R298

R320
"1
R3:-
R325
R329

A330
A3
A332
A333
A334

Ra3s
f336,337
R338
R339
R340

R351-362
R363
1380
1381
1382

1383-385
386
500
501
302

103
04
05
06
07

18

o

0

1
2

Parts No,

AK73FB2A2734
RK73FBZA103)
RK73FB2A224.
RK73FB2A104.
RK73FBZAATAY

RK73FB24103)
RK73FB2A224.
RK73FB2A473J
RK73FB2A2234
RK73FB2A222)

RK73FB24224
RK73FBZA1034
RK73FB2A1014
AK73FB2A1034
RK73FB2A472.

RK73FBZA103Y
RK73FB24472)
AK73FB2A681J
RK73FB24224.
RK73FB2A472)

RK73FB2A4724
RK73FB2A223.
RK73FBZAI01S
RK73FB241020
RK73FB24224

RK73FB2A1040
RK73FB24584.
RK73FB2A103J
RK73FB24680.
RK73FB24391J

RK73FB24272.
AK73FB2A1044
RK73FB2A 154,
RK73FB2A224
RK73FB2A1014

RK73FB2A103)
R92-0670-05

RKI3FB2AG82.
AK73FB2A183)
RK73FB2A181)

R92-0670-05

RK73FB243304
RK73FB241034
RK73FB244704
RK73FB24331

RK73FB2A472.
RK73rB2A681)
RK73FB2A561)
RK73FB2A333)
RK73FB24101

RK73FB24272J
RK73FB24681.
AK73FB2A470)
RK73FB2A122J
RK73FB28472)

RK73FB2A103.
RK73FB242204
RK73F824331)
RK73FB24560.

CHIP R
CHIP R
CHIP R
CHIPR
CHIPR

CHIPR
CHIP A
CHIPR
CHIPR
CHIPR

CHIP R
CHIPR
CHIP R
CHIPR
CHIPR

CHIP R
CHIPR
CHIPR
CHIPR
CHIPR

CHIP R
CHIPR
CHIP R
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIP R
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIP R
CHIP R
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIF R
CHIPR
CHIPR

Description

27K
10K
220K
100K
470K

10K
220K
47K
22K
22K

220K
10K
100
10K
4 7K

10K
47K
680
220K
47K

47K
22K
100
T.0K
220K

100K
680K
10K
68
380

27K
100K
150K
220K
100

10K

0 OHM
B.8K
18K
180

0 0HM
kXl

10K

47

330

47K
680

33K
100

27K
680
47
1.2K
47K

10K
22
330
56

J

J
J
J
J

— e e o — oo oo e LSO S e SN S o S [ S

- o

L S

L S

LI

I 2]

L S

1/10W
1710w
1710w
110w
110w

1710w
1710w
1710w
1710w
/10w

1/10wW
/10w
/10w
1/10W
110w

/10w
110w
110w
/10w
110w

110w
1/10W
1/10w
1710w
/10w

/10w
110w
110w
1/10W
110w

1110w
110w
1/10W
1710w
1710w

/10w

1710w
1710w
1710w

1w
110w
1710w
1/10W

1710w
1710w
/10w
11w
110w

1710w
/10w
1710w
110w
110w

1710w
110w
110w
1/10W
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R5317-519 RK73FB2A4704 CHIPR 47 4 1w
R520 RK73FBZA101) CHIPR 100 Jooow
R521 RK73FB24223.) CHIPR 2K 4 mow
RS22 RK73FB2A331J CHIPR 330 4 10w
RS23 RK73FB2A470. CHIPRA 47 J o how
R524.525 RK73FB24102J CHIPR 10K 0 1w |[
R526 RK73FB24331) CHIPR 330 Jooow
R527 RK73FB2A680J CHIPR 68 J 110w
R528 RK73FB24391J CHIP R 390 4 ow
R529 RK73FB2A680. CHIPR 68 Jooow
R530 RK73FB2A103. CHIP R 10K J 1w
R531 RK73FB24222) CHIPR 2 J 0w
A532 RK73FB2A151 CHIPR 150 J 1/10W
R533 RK73FB2A680. CHIPR 68 Joow
R534 RK73FB2A1014 CHIPR 100 Jooow
R535 RK73FB244714 CHIPR 470 Jooow
R536 RK73FB24470. CHIPR a7 Joow
R537 RK73FB2A220J CHIPR 22 Joo1ow
R545 RK73FB2A103J CHIPR 10K J 110w
R546 RK73FB24821J CHIP R 820 J  1now
R547 RK73FB2A331J CHIPR 330 J 1/10W
R548 549 RK73FB2A4704 CHIFR 47 d 110w
RS50 RK73FB24181J CHIPR 180 Jooow
RS51 RK73FB2AZ21J CHIPA 220 410w
R552 RK73FB2A101J CHIP R 100 41w
R553 AK73FB2A333) CHIPR BE U now
RS54 RK73FB24682) CHIPR 68K 1 1710w
H555,556 RK73FB2A101J CHIPR 100 Jooow
R557 RK73FB2A221J CHIPR 220 J 1/10W
R558 RK73FB24101J CHIPR 00 4 10w
R559,560 RK73FB24473) CHIPR 47K 410w
R561.562 RK73FBZA101J CHIPR 100 J 10w
RS63 RK73FB2A102. CHIPR LOK 0 10w
R564 RK73FB2A681. CHIPR 680 U 170w
R565 RK73FB2A101J CHIP R 100 J 10w
R566 RK73FB2A471) CHPR 410§ yow
R567 RK73FB2A221J CHIPR 220 Jooow
R570.571 RK73FB2A222 CHIP R 220 J 10w
R572 RK73FB2A272. CHIPR 27 J 10w
A580-583 RK73FB2A223.) CHIPR 22K 41w
R584 RK73FB2A101J CHIPR 100 Joo1now
R586 RK73FB2A682J CHIPR BBK J 110w
R587 RK73FB2A473J CHIPR 47K Jooow
R588,589 RK73FB2A101 CHIPR 100 Jooow
R591 RK73FB2A682J CHIPR 68 J 1710w
R592 RK73FB24473. CHIPR 47K Jow
R593 594 RK73FB24101.) CHIP R 0 4 1w
R596 RK73FB2A682. CHIPR 68K 4 110w
R537 RK73FBZA473) CHIPR 47K Jo1now
R598,599 AK73FB2A 101 CHIPR 100 Joooow
REOT RK73rB2A682) CHIPR 6BK 4 1910w
REDZ RK73FB24473J CHIPA 47K Jooow
RE03 RK73FB2A101J CHIPR 100 J /10w
REO04 RK73FB2A4704 CHIPA 47 J 110w
RB605 RK73FB24392) CHIPR J.9K J 1110w
Re06 RK73FB2A103J CHIPR 10K J 1ow
RG08 AK73FB24471. CHIPR 470 dJ 110w
RB09.610 RK73FB2A103J CHIF R 10K J /10w
EH RK73FBZA102) CHIPR 10K J /10w
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PARTS LSIT

RF UNIT (X44-3210-00) —
Rel. No. |Address ];‘::J Parts No. Description ;]:;;'I; Ref. No. |Address :;‘:‘ Parts No. Description I r?:t?;;
517 RK73FB2A821. CHFR 820 J 1/10W VA3 R12-6427-05 TRIMMING POT 47K
513 RK73FB24271J CHIFR 2710 4 1/10W VRY01-304 * | A31-0605-05 VARIABLE RESISTOR 100K
514 AK73FBZA101J CHIPA 100  J 1710w VAS05,906 * | R31-0606-05 VARIABLE RESISTOR 10K
RA15 RK73FB24220J CHPR 22 Joonow
ARIG RK73FB2A4470J CHIPR 47 Jow K1-3 $51-1428-05 RELAY
K4 $51-1420-05 RELAY
RG17 RK73FB2A392. CHPR 33 J 110w 5800 531-2420-05 SLIDE SWITCH
RG18 RK73FB2A103J CHIPR 10K g 110w
8519 RK73FB2A220) CHPR 22 Jd1w 01-3 LFBO1 DIODE
3620 RK73FBZA471J CHPR 470 4 110w D4-7 RLS245 DIODE
RE21 RK73FB2A183) CHPR 18K  J 1110w D8 15v128 DIODE
D10 LFBO1 DIODE
RAZ7 RK73FB24122) CHPR 12k J 110w D1 15v128 DIODE
RE23 RK73FB2A 1024 CHIPR LK J 110w
RG24 AK73FB2A3344 CHIPR 330K  J  1/10W 012 RLS135 DIODE
RE75 RK73FB24182J CHIPR 18K J 1710w D13 15V128 DIODE
RE28 RK73FB2A331J CHIFR 330 J 1710w D14 RLS135 DIODE
D15 1SV128 DIODE
RG27 RK73FB24102J CHPR 10Kk J  1/10W Di6 RALS135 DIODE
R628 RK73FB24101J CHIPR 100  J 1710w
RG29 RK73FB24821J CHIPR 820 J 1/10w D17 15V128 DIODE
REI0 RK73FB24822J CHPR 82k J 110w D18 ALS135 DIODE
R631 RK73FB2A103J CHPR 10k 0 10w D13 15v128 DIODE
D20 RLS135 DIODE
632 RK73FB2A1024 CHIP R 10K J 110w 021 15V128 DIODE
3533 AK73F82A181.) CHIPR 180  J 1710w
X! ] RK73FB2A331J CHIPR 330 J 1710w D22 RLS135 DIODE
RB35 RK73FB2AB23J CHPR  82¢ 4 110w D23 15V128 DIODE
RA36 AK73FB2A333. CHIFR 33K J 1710w D24 RLS135 DIODE
D25 15V128 DIODE
RB37 RK73FB2A101J CHIFR 100 4 1/10w D26 RLS135 DIDDE
RA38 RK73FB2A4704 CHIPR 47 Joonow
R639 RK73FB2ABAZ) CHIPR 68K J 1710w pz7 1SV128 DIODE
RB40 RK73FB2A102. CHIFR 10k J 1710w D28 ALS135 DIODE
A641 RK73FBZA151. CHPR 150 ) 110w D29 15v128 DIODE
030 RLS135 DIODE
RE4Z2 AK73FB241504 CHPR 15 Jooow D31 15v128 DIODE
AB43 RK73F82A471J CHPR 470 4 1710w
RA44 RK73FBZA103. CHPR 0K J 1710w D32 ALS135 DIODE
R645 RK73FB2A392. CHIPR 3 J 1w 033 1SV128 DIODE
RB46 RK73FB2A822J CHPR 82k J 1710w D35 ALS135 DIDDE
036 18V128 DIODE
AB47 RK73FB2A102J CHPR 10k J 1710w D37 RLS135 DIODE
AB48 RK73FB2A684.) CHPR 680K J 1/10w
RB4g RK73FB24182) CHPR 18K J 1/10W 038,39 15V128 DIODE
RG50 RK73FB2A1034 CHFR 10K 4 1710w D4p L5135 DIODE
RB51 RK73FB2A472J CHPR 47 J 1710w D41 15v128 DIODE
D4z2.43 DANZ35K DIODE
R652 RK73FB2A103J CHPR 10K J 1710w D46 HSM8RASA DIODE
AB53 RK73FB2A104J CHPR 100k J 1710w ;
RB55-656 AK73FB24103J CHPR 10k J 110w 047 LFBO1 DIODE
57 RK73FB24471J CHIPR 470 4 110w D4g 15V172 DIODE
11058 RK73FB2A101J CHIPR 100  J 110w Ds0 RDB.2M(B1) ZENER DIODE
D51 B30-2004-05 LED
RG59 RK73FB2A470J CHIPR 47 Joo1ow Ds? RD12M(B2) ZENER DIODE
R690-697 RK73FB24221J CHPR 220 J 110w
RG99 RK73FB24102J CHIPR 10Kk 0 170w 053,54 158355 DIODE
R710-112 RK73FB2A103. CHIPR 10K Jooow 055 RD3.0M(B2) ZENER DIODE
RBoo RK73FB2A223J CHIFR 22K Joo1mw D56 155355 DIODE
D57 B30-2004-05 LED
RADT RK73FB2A103J CHPR 10k g 170w D58 LFBO1 DIODE
Rag? RK73FB242224 CHIPR 22 4 1how
RA03 RK73FB2A271) CHPR 270 4 110w D59 185355 DIODE
804 RK73FB24101J CHPR 100 J 1710w DB0.61 DANZ0ZK DIODE
R901-902 RK73FB24101J CHIFR 100 o 1710w 062-59 15v128 DIODE
D70 ADG ZMI(B1) ZENER DIODE
R03-906 RK73FB2A101 CHIPR 100 J 110w 071 RD4 7MIB2) ZENER DIODE
R908-320 RK73FB2A101 CHIPR 100 J o 1mow
R925.928 RK73EB2B2214 CHIPR 220 Joosw D72 155355 DIoDE
VR2 ‘ R12-6417-05 TRAIMMING POT. 1k 0500 15V 1686 DIODE
68
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PARTS LIST
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D501 ALST3 DIODE 085 2S41162(v) TRANSISTOR
0502 1SV186 DIODE 086 DTC114EK DIGITAL TRANSISTOR
0503 RLS73 DIODE a70 DTCT14EK DIGITAL TRANSISTOR
D504 15V186 DIODE a7 DTAT14EK DIGITAL TRANSISTOR
D505 RLS73 DIODE 500-503 2s5c27120Y) TRANSISTOR
D506 15V166 DIODE 0504505 2SKS08NVIKS3) FET
0507 RLS73 DIODE Q506-508 25C2m121Y) TRANSISTOR
D508 155181 DIODE 510,511 25C2712(Y) TRANSISTOR
1.2 TCY174F IC(CMOS 1/0 EXTENSION) Q512514 25Cc2714fY) TRANSISTOR
IC6 NIM290aM IC (0P AMP X2) 0515 25c27121Y) TRANSISTOR
Ic7 M62363FF IC 8bit D/A CONVERTER) 0516-519 DTC114EK DIGITAL TRANSISTOR
ic8 NJIM29021 IC (0P AMP X4 0520-523 2SKS0BNVIKS3) FET
Icg NIM2903M IC (COMPARATOR x2) Q524,525 25C2714(Y) TRANSISTOR
Tnli] NJM78LOSUA IC (VOLTAGE REGULATOR/ +5v) 0528 25C2996(Y.0) TRANSISTOR
IC500-502 F71022 IC (0DS) Q527-529 25C3722K(R) TRANSISTOR
0503 UPD74HC390G IC (DUAL DECADE COUNTER) 0530 25C2712() TRANSISTOR
IC505,506 SN16913p IC (DUBLE BALANCED MIXERS) 0531 25C2714(Y) TRANSISTOR '
C507 MB8E001PF ic 0532 2502954 TRANSISTOR
IC508 SN76514N IC {MIXER) 0533 DTA124€K DIGITAL TRANSISTOR
IC509 MB8E001PF Ic 0534-535 2SC3722KIR) TRANSISTOR
IC510 TA78L09F IC (VOLTAGE REGULATOR/ +9v) 0537 25D1757K TRANSISTOR ’
I * | TA78DS09¢ Ic 0539 25C27141Y) TRANSISTOR i
P * |B30-2134.05 LAMP Q800 2sC2napy) TRANSISTOR s
Qi DTA124EK DIGITAL TRANSISTOR HI 157-101-53019 THEAMISTOR 100
a2 DTC124EK DIGITAL TRANSISTOR THZ 157-302-53008 THERMISTOR 3K
]

03 EMAL TRANSISTOR TH3 157-101-53019 THERMISTOR 100
05 2502954 TRANSISTOR THd 157-302-53008 THERMISTOR 3k
06 25C2712() TRANSISTOR
0712 FMG4 TRANSISTOR $901.902 WD02-1687-15 ENCODER (FILTER)
13 3SK131(M) FET 5903 W02-1861-05 ENCODER (RIT/XIT) :

5904 WO0Z-1660-15 ENCODER (M.CH/VFO.CH) S
Q14,15 * | 2sk22185) FET :
16 25C2954 TRANSISTOR AS01 X58-3390-03 SUB UNIT (vCo2) :
Q17-20 25K520{Kka4) FET :
Q21 25016243 TRANSISTOR iy
Q22 25C2714(Y) TRANSISTOR

FINAL UNIT (X45-351X-XX) 0-00 : K,P,M,M2,X 2-71:E,E2,E3,E9

T Ry e g

023,24 ISK131(M) FET
Q26,27 25K520(K43) FET c CK73FF1H473Z CHIPC 0.047UF 7 -
028-32 25C2712(v) TRANSISTOR c2 CC73FCHIHI0Y CHIPC 100PF \
033 35K131(M) FET c3 CCA5FCHZHO30C CERAMIC  30PF ¢
035,36 35K184(R) FET c4 CC73FCHIHS60. CHIPC 56PF d
cs CK73FF1H473Z CHIPC 0.047UF 7
037-39 35K131(Mm) FET /
042 DTC124EK DIGITAL TRANSISTOR C6 CEOAEW1THD10M ELECTRO  10UF  sowy f
04z - 28c2m121y) TRANSISTOR 7 CK73FB1H103K CHIPC 0.010UF K
048, DTC143TK DIGITAL TRANSISTOR c8-18 CK73FBIH 102K CHIPC 1000PF K
147 25C2712(v) TRANSISTOR 1933 CK73FB1H103K CHIPC 0.010UF K
cin CM33D2H1024 MICA 1000PF 1
148 DTA124EK DIGITAL TRANSISTOR fot
149 28C2712(v) TRANSISTOR 102 CCA5FSL2H331y CERAMIC  330PF 4
150 25K2081Y) FET c103 CC45FSL2H271) CERAMIC  270PF 4
51 DTC124EK DIGITAL TRANSISTOR C104,105 CMa3D2H1024 MICA 1000PF
52 25Czn2y) TRANSISTOR C106 CC45FSL2H151) CERAMIC ~ 150PF
107 CM3302H222) MICA 2200PF
54 25C27124y) TRANSISTOR
35 25B1188(0.R) TRANSISTOR 108 CC45FSL2H181 CERAMIC  180PF
6 DTC124EK DIGITAL TRANSISTOR c108 CC45FSLZH101 CERAMIC ~ 100PF
1758 25B118810.R) TRANSISTOR c1o CM9302H102) MICA 1000PF g
960 DTC143FK DIGITAL TRANSISTOR cin CM93D2H561. MICA SE0PF
cnz CCASFSL2H4T1) CERAMIC 4708
| FMC3 TRANSISTOR
2 DTAT43EK DIGITAL TRANSISTOR C1na g CCASFSL2H181 CERAMIC  18OPF
3 FMC3 TRANSISTOR C115 CC45FSL2H3g1 CERAMIC  3g0PF
| DTA143EK DIGITAL TRANSISTOR C116 CC45FSL2HAT 1Y CERAMIC  a70PF | J
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PARTS LSIT

FINAL UNIT (X45-351X-XX)
rﬂel_ No. | Address I:::; Parts No. Description E:t?;: Ref. No. |Address ;‘I:n‘: Parts No. Description I?:‘?:r'l
cn7 CC45FSL2H2T1) CERAMIC  270PF 436 CKT3FBIHI02K CHIPC 1000PF &
c118 CCAaSFSLZH391J CERAMIC  390PF 437 CK73FBIH103K CHIPC 0010UF K
ci19 CCASFSL2H4T1Y CERAMIC  470PF C438 CED4EW1HD10M ELECTRO  10UF 50wy
C120 CCASFSLZH18 CERAMIC  180PF ) 439 CK73FBIH103K CHIPC 0.010UF
o121 CCA5FSL2H331J CERAMIC  330PF C450 CKT3FBIHI03K CHIPC 00I0UF X
c122 CC45FSL2HB20) CERAMIC  82pF J C452-454 CK73FBIH103K CHIPC D.0I0UF K
2123 CCA5FSLZH33Y CERAMIC  330PF  J 455 CKT3FBIH102K CHIPC 1000PF K
124 CC45FSL2ZH121J CERAMIC  1200F (456-458 CK73FB1H103K CHIPC 0010UF K
125 CCA45FSL2HZ70J CERAMIC  27PF J C461 CC73FSLIH221J CHIPC 20F )
126 CCa5FSLZH151J CERAMIC  150PF  J 465 CK73FBIE104K CHIPC 0I0UF K
ci27 CCA5FSL2ZH471J CERAMIC  470PF C466-471 CK73FFIC1052 CHIPC iO0UF 2
128 CCASFSL2H2704 CERAMIC  27PF J 472,473 CK73FBIEI04K CHIPC 0I0UF K
C12 CCAsFSLZHZ20J CERAMIC  22PF J £479 CED4EW1HD10M ELECTRO  10UF 50wV
3130 CC45FSLZH331J CERAMIC  330PF C480-485 CK73FBIH103K CHIPC 0010UF K
131 CCASFSL2HATYY CERAMIC  470PF C486-488 CK73FB1EID4K CHIPC 0I0UF K
132 CCA5FSLZHEBOY CERAMIC  68PF J C489 CC73FCH1HA70J CHIPC 47PF d
133 CC45FSL2ZHS60J CERAMIC  56PF J £490,491 CK73FBTH103K CHIPC 0010UF K
0134 CCA5FSL2H151J CERAMIC  150PF 4 C492 CK73FB1ET04K CHIPC DIOUF K
C135 CCA5FSLZHAT1 CERAMIC  d70PF 4 Ca93 CK73FBIH103K CHIPC 0.010UF K
0136 CC45FSL2H560. CERAMIC  56PF J £494-496 CK73FB1E104K CHIPC 010UF K
137 CC45FSL2ZH151J CERAMIC  150PF £497-499 CK73FBTH103K CHIPC 0O0UF K
" CC45FSL2H331J CERAMIC  330PF €502 CK73FB1ES73K CHIPC D047UF K
CCA5FSL2H330J CERAMIC  33PF J €503 CKT3FBTH102K CHIPC 1000PF K
(140141 CC45FSLZH221.J CERAMIC  Z20PF 504,505 CK73FB1E473K CHIPC 0047UF K
142 CCASFSLZH101J CERAMIC  1D0PF C506 CK73FB1E223K CHIPC 0022UF K
143,144 CC45FSL2H151J CERAMIC  150PF 4 507 CK73FB1HBBIK CHIPC BAOPF K
1145 CCA5FSLZH120J CERAMIC  12PF J (508,509 CK73FB1E473K CHIPC 0047UF K
Tid6 CC45FSL2ZH271J CERAMIC  270Pf €510511 CK73FB1E223K CHIPC 0022UF K
47 CC45FSLZH390J CERAMIC  39°F J £512 CED4EWICI00M ELECTRO  10UF 16WV
148,149 CC45FSLZHB20J CERAMIC  82PF J 513 CCA5FSL2H151J CERAMIC  150PF
2150 CCASFSL2ZH100D CERAMIC  10PF D C514,515 CK73FB1E223K CHIPC 0.022UF K
181 CC45FSL2ZH121J CERAMIC  120°F C516 CEDAEWIEIDIM ELECTRO  100UF 25wV
2152 CCASFSL2H470J CERAMIC  47PF J 517 CM3302H6B1J MICA BBOPF
C153 CC45FSL2ZH330J CERAMIC  33pF J C518.519 C91-1004-05 CHIPC BBOOPF U
2154 CC45FSL2HB20J CERAMIC  B2PF J €520 CK73FBIHI02K CHIPC 1000PF K
161 CC45FSL2H100D CERAMIC  10PF D £521 CK73FB1E473K CHIPC 0047UF K
£162 * | CC45FSL2H090D CERAMIC  80PF D 522 CEQ4EW1C100M ELECTRO  10UF 16WV
163 CC45FSLZH270J CERAMIC  27PF J C523 CK73FB1E223K CHIPC 0.022UF K
£301.302 CK73FBIH103K CHIPC 0.010UF K €524 CED4EW1E470M ELECTRO  47UF 25WV
£a04 CC73FCHIH101J CHIPC 100PF J €525 CM73F2H122J CHIPC 1200PF  J
£305 CC73FCHIH181S CHIPC 180PF  J 526 CCA45FSLZH151J CERAMIC  150PF
306 CC73FCH1H390J CHIPC 39PF J c527 CEQ4EWIEIDIM ELECTRO  100UF  25Wv
ram CED4EW1C4TOM ELECTRO  47UF 16WV £528,529 CK73FBIE104K CHIPC 0.10UF K
CEDAEW1C100M ELECTRO  10UF 1BWY €533 CM73F2HS61. CHIPC S60PF
Cdys CEQ4EW1E470M ELECTRO  47UF 25WV C550 CK73FBI1E104K CHIPC 010UF K
406407 CK73FB1E104K CHIPC 010UF K 551 CK73FBTH103K CHIPC 0010UF K
C408 CEQ4EW1E470M ELECTRO  47UF 25WV (552,553 CK73FBIHI02K CHIPC 1000PF K
cang CK73FBIE104K CHIPC 010UF K 554 CK73FB1H223K CHIPC 0.022UF K
C410 CED4EW1C470M ELECTRO  47UF 1BWV 557 CK73FBIHI02K CHIPC 1000PF K
tan CK73FBTH103K CHIPC 0010UF K €558 CK73FB1H103K CHIPC 0.010UF K
C412.413 CK73FB1H222K CHIPC 2200PF K €559 CK73FB1E104K CHIPC 0.10UF
Caid CED4EW1C330M ELECTRO  33UF 168WV C560-563 * | C91-1171-05 HV DOWWF  1KWV
C415,416 CEDAEWIC101M ELECTRO  100UF  16WV C601 CK73FB1H103K CHIPC DOI0UF K
Lan? CK73FB1H103K CHIPC DO10UF K C602 CEQ4EWIEI02M | ELECTRO  1000UF  25WV
416420 CK73FBIH102K CHIPC 1000PF K 603 CK73FBIM103K CHIPC DO0UF K
421 CK73FBIH103K CHIPC 0.010UF K 605,606 CK73FB1H103K CHIPC 0.010UF K
:*’2? CEQJEW1E47OM ELECTRO  47UF 25WY C608,609 CK73FBI1E104K CHIPC DI0UF K
.33251.'433 LS CHPC — 00100F K 0610611 CK73FBIEAT3K CHPC  0047UF X
: CK73FBIE104K CHIPC 0I0UF K 6125613 CEQ4EWIE4TOM ELECTRO  47UF 25Wv
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Ref. No. |Address :n‘: Parts No. Description f;f;:‘ Ref. No. |Address ‘r‘; Parts No. Description Thvie
C614 CEDAEWIEIO2M  [ELECTRO  10000F 25wy Lios 139122305 TROIDAL CONL (CORE - 192-0107.03)
C520 CK73FFIEI042 CHIPC DIOUF 7 L108.110 138-1221-05 TROIDAL COIL (CORE - (92-0106.03
C621.622 CEGSEWIEAIOM | ELECTRO  47UF  z5wy Lin 134-1279.05 coit
(523 CKT3FFIE1047 CHPC  010UF 7 L2 134-1281-05 coit
0171 CK73FBTH103K CHPC  QOI0UF & 1113 1341279.05 coiL
2 CEMEWICATIM | ELECTRO  4700F 18wy L4 134-1280-05 coiL
C713 CK73FBIE103K CHIPC DOIOUF K L5 134-1281-05 coiL
cso1 CK73FBIH103K CHIP C 0010UF K L8 134-1262-05 coiL
£303 CEMEWIHZRM  [ELECTAO  22UF  sowy 1301,302 140-1015-8 SMALL FIXED INDUCTOR [100UH)
TC1 £05-0030-15 TRIMMER CAPACITOR  20pF 1303,304 134-1035-05 Coi
CNI.2 £04-019)-05 RF COAXIAL CABLE SOCKET L4 L40-1015-48 SMALL FIXED INDUCTOR (100UH)
CN3 E40-5469-05 FLAT CABLE CONNECTOR (12| L450 140-2215-8 SMALL FIXED INDUCTOR (220UH)
Cha £40-5068-05 PIN CONNECTOR (11P) L451 134-0943.05 coiL
CNS £23-0996-05 TERMINAL (TEST) L452 134-4255.05 coiL
N30T F40-3238-05 PIN CONNECTOR (3P} 1453 * | L40-4711.15 SMALL FIXED INDUCTOR
CN302:305 £04-0191.05 RF COAXIAL CABLE SOCKET 1454 140-2221-33 SMALL FIXED INDUCTOR
CN306.307 £23-0996-05 TERMINAL (TEST| 1455 456 130425405 coit \
CNagT £23-5745.05 FLAT CABLE CONNECTOR (207) 1457 458 134-4255.05 coul
CNdg2 £40-5469-05 FLAT CABLE CONNECTOR (12¢) L460 140-3395-48 SMALL FIXED INDUCTOR (3.3UH)
CN403 E40-3242.05 PIN CONNECTOR (7P| 1461-465 140-1092-17 SMALL FIXED INDUCTOR
CN404 E40-3237-05 PIN CONNECTOR (2P) L46s L40-1532-15 SMALL FIXED INDUCTOR !
0 E40-3239-05 PIN CONNECTOR (49) 1501 * | 140-1505.48 SMALL FIXED INDUCTOR (15H| 7
CNoww £40-5470-05 FLAT CABLE CONNECTOR (13P) 1502 140-3395-48 SMALL FIXED INDUCTOR (3 3UH) :
CNaD7 £40-3240-05 PIN CONNECTOR (5p) 1503 138048105 TROIDAL COIL o
CN410 E04-0154-05 AF COAXIAL CABLE SOCKET 504 L330617-15 CHOKE COIL t
i
]
CN4TY E40-3239-05 PIN CONNECTOR (47 505,506 133.0699-05 CHOKE ConL ! f
CN412 £04-0154-05 RF COAXIAL CABLE SOCKET 1507 139-1257.05 TROIDAL COIL !
CN413 £40-3238-05 PIN CONNECTOR (37) 508,509 133-0617-15 CHOKE COIL i
CNS01,502 £04-0191-05 RF COAXIAL CABLE SOCKET 1510 139-0482-05 TROIDAL COIL .
CNS03 £40-3240-05 PIN CONNECTOR (5P| (511 L33-0651-05 CHOKE COIL |
* 1
CN504 E40-3238-05 PIN CONNECTOR (37) 1512 133-0617-15 CHOKE COIL :
CN505-507 £23-099-05 TEAMINAL (TEST) 1513 139-1208-25 TROIDAL COIL ]
CNBD1 £40-3236-05 PIN CONNECTOR (39} L514 * | L40-1505-48 SMALL FIXED INDUCTOR {15UH) 3
CNBO2 E40-3239-05 PIN CONNECTOR (47} 1515516 * | L82-0150.05 TROIDAL CORE (W501) 1
CN603 E40-5470-05 FLAT CABLE CONNECTOR (13¢) 1520 L40-2985-48 SMALL FIXED INDUCTOR {390NH) 1
|
CNGO4 E40-3240-05 PIN CONNECTOR (5P} 1601 L40-1005-48 SMALL FIXED INDUCTOR (10UH) ?
CN60S £40-3237-05 PIN CONNECTOR (29 L602 L40-1092-12 SMALL FIXED INDUCTOR
w1 12k |+ [E37-0539.05 LEAD WIRE WITH CONNECTOR
w501 120 | * |E37-0525.05 LEAD WIRE WITH TERMINALR f 26,24 N67-3010-46 PAN HEAD SEMS SCREW
sz | £37-0067-05 LEAD WIRE WITH MINIPIN PLUG K 26.2H NB7-3006-45 BRAZIER HEAD TAPTITE SCREW
02 26 F23-0014-05 INSULATING BUSH A1 RK73FB2A100J CHPR 10 4 1/10w
a0 F0B-402.05 FUSE (4A 250V) : C/5 A25 RK73FB2A330, CHPR 33 J 10w
601 F53-0083-05 FUSE (54 125V) - D5 RE-9 RK73FB2270, CHPR 27 J 110w
R10 RK73FB2A181. CHPR 180 4 110w _
401,402 J13-0075.05 FUSECLIP: C/5 R11-13 RK73FB2A101 CHPR 100 J 1/10w i
F451 172031905 CERAMIC FILTER (455KHZ] R14 AK73FB2A473) CHPR 47k J 110w 4
457 172033305 CERAMIC FILTER (455KHZ) RIS RK73FB2A103. CHIFR 10K J 1710w
453 172-0366-05 CERAMIC FILTER (455KHZ) A20 RK73FB2A393. CHPR 38K 4 110w
140222133 SMALL FIXED INDUCTOR R21 RK73FB24223 CHPR 22k 4 110w
139-0480-15 TROIDAL COIL R22 RK73FB2A104 CHPR 100K J  1/10w
140-2221-33 SMALL FIXED INDUCTOR A301-304 RK73FB2A104 CHPR 100K J  1/10w
10 140-1015-48 SMALL FIXED INDUCTOR (100UH) R305 RK73FB2A473, CHPR 4%k J 110w
N 139049105 TROIDAL COIL (CORE - 192-0107.05) R401 AK73FB2A100, CHPR 10 4  1/10w
12 139-0492-05 TROIDAL COIL (CORE : 197-0107.05,) R402 RK73F82A272. CHIPR 27K J 110w
3 139-0493-05 TROIDAL COIL (CORE - 192-0107.-05) R403,404 RK73F824273) CHPR 2%k J 110w
4 139-1223-05 TROIDAL COIL (CORE - 132-0107.g5,) RA05 RK73FB2A473. CHPR 47 J 110w
5 139-1224-05 TROIDAL COIL (CORE  197-0107.g5) R405 RK73FB2A150, CHPR 15 4 110w
§ 139-1225.05 TROIDAL COL (CORE 192-0107-0) R407 RK73F82A221. CHPR 220 4 110w
7 139-1222-05 TROIDAL COIL (CORE 192-0107.05) Re0B RK73FBZA101. CHPR 100 4 110w
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15-870S

FINAL UNIT (X45-351X-XX)

PARTS LSIT

Ref. No, I[Mdress ;‘:r:: Parts Na. Description I?;?:'"
R409410 | R92-1332-05 CHPR 160 J 1w RS11
RAT | RK73FB24182J CHPR 18K 1 1710w R512.513
a1 l RK73FB2A101J CHIPR 100 J 110w A514-517
2416 RK73FB2A220J CHPR 22 Jooow R518,519
a7 AK73FB28101J CHIPR 100 J 1710w RS20
|
3418 |' RK73FB24102J CHIPR 10K 4 1710w RS21.522
3118 RK73FB2A104) CHPR 100k J 1510w R530
4720 RK73FB24102. CHIPR 10K J 1710w As01
Ran RK73FB2A393J CHIPR 39 J 1710w R701
477 RK73FB2A220J CHPR 22 Joanow R702
8473424 ’ RK73FB243314 CHIPR 330 J 110w R703-705
R475 RK73FB2A220J CHPR 22 Jo1ow R706
426 RK73FB2A103J CHPR 10k J 1710w R707
427 RK73FB2A102J CHIPR 10k J 110w R708
3428 RK73FB24222J CHIPR 22k J 110w R709
R429 RK73FB2A102. CHPR 10Kk o 10w R0
8439 I RK73FB2A470 CHIPR a7 Jooow R712
Ra40 [ AK73FB2A 152 CHPR 15 J 1410w R713
Rd41 447 RK73FB2A332. CHIFR 33k 4 110w A714
443 444 RK73FB2A101J CHPR 100 4 1710w VRI
R445 445 RK73FB2A472. CHPR 47 0 110w VR501,502
447 448 RK73FB2A101) CHIPR 100 J 1710w w301
3449 450 RK73FB24222J CHIPR 22k J 110w w303
451,457 J RK73FBZA101) CHIPR 100 J 110w
R453 RK73FB2A 1524 CHFR 15 J 110w K1-14
K301
3454 455 RAK73FB2A332J CHIPR 33k 4 110w K302
3456 RK73FB2A3334 CHPR 33K 4 1/10w K601
2157 458 RK73FB2A104J CHIPR 100k J 1510w
3459 RK73FB24471J CHPR 470  J 1710w 0122
4460 RK73FB2A2204 CHIPR 22 J o 1ow 03
Da-10
167 RK73FB2A102J CHIPFR 1ok 0 110w D1
167 RK73FB24101J CHPR 100 J 1710w 0301,302
1463 454 RK73FB2A151) CHIPR 150 J 110w
465,466 RK73FB28471) CHIFR 470 U 110w D303.304
1467-470 RK73FB2A330J CHIPR 33 Jow D401
Dan?
Aa7 AK73FB2A102J CHPR 10k J 1710w D450
472 RK73FB2A1044 CHIPR 100k J 1710w D451-456
3473 RK73FB2A473.) CHPR 47k J 1710w
A474 AK73FB2A104. CHFR 100k J 1710w D457
3475 RK73FB2A473) CHIPR a7 J 1510w D501
D502,503
2476 RK73FB2A472 CHIPR 47k J 1710w 0504
R480 RK73FB2A470. CHIPR 47 Jooow D601
481 RK73FB2A471. CHPR 470 J 110w
2482 RK73FB2A330. CHIPR 33 Joow 0701
3 RK73FB28221 CHIFR 220 4 1710w D702
IC1
R484 RK73FB2A223. CHIPR 22k 4 1710w 1C402
R485 RK73FB2AB22) CHIPR 82k J 1110w ICA01.602
486 RK73FB2A560J CHIPR 56 Jooow
R487.4p3 RK73FB24223J CHIPR 226 4 110w IC701
490 RK73FB2A681. CHIPR 680 J 110w Q1-4
as
R491 492 AK73FB24471J CHIPR 470 4 110w a6
AS01 RK73FB24101) CHPR 100 4 1710w 010-16
R502 RK73FB24331J CHIPR 330 J 1710w
R503 RK73FB24681) CHIPR 880 J 170w Q40
4504 RK73FB2A331J CHPR 330 4 1710w 0402,403
Q404
H505.506 RK73FB2A6R8 CHPR 68  J 110w 0405
4507 RK73FB24681. CHIPR 680 J 10w Q460,461
A308 509 R92-0696-05 CHPR 33 Joaw
510 RKT3FA24331 CHPR 330 1710w 0470471 l
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RK73FB2A151.
R92-1318-05

RS14DB3ASRE)
RS140834150.)
RK73FB24561.

R514DB345R6)
R92-2543-05

RK73FBZA472)
RK73FB2A103)
RK73FB2A101Y

RK73FB2A562.)
RK73FB2A472J
RK73FB2AB21J
RK73FB2A272J
RK73FB2A333J

R92-1282-05
R82-1316-05
AK73FB2A4714
RK73FB2A153J
R12-6730-05

R12-6734-05
R82-0150-05
R92-0150-05

$51-1420-05
551-2417-05
551-1429.05
551-2423-05

158101
RLZJ5.18
LFBO1
DAPZ02K
DSA301LA

LF801
155226
RD9.1M(B2)
DANZ35K
15v128

DAN235K
MA27T-8
SV03YS
SG-5L(R)
LFBO1

DAN202K
LFBO1
TC174F
UPC7805H
UPC7808H

NJM29040
FMA7
DTC114EK
FMC2
DTB143EK

25A1162(Y)
28C27121Y)
28D1624(S)
25014086(Y)
35K131M)

ISK131(M)

Description

CHIF R
CHIPR 100

150

FL-PROOFRS 15

CHIPR

J
J
FL-PROOFRS 56 J
J
J

560

FL-PROOFRS 56 J
FIXED RESISTOR 6.8
CHIPR a7
CHIPR 10Ky
CHIPR 0y
CHIPR 56K J
CHIP A a7y
CHIPR 820 J
CHIPR 27
CHIPR BK Y
CHIPR 10 J
CHIPR 39 J
CHIPR 470 J
CHIPR 15K J
TRIMMING POT. 220

TRIMMING POT. 1k
JUMPERREST 0 OHM
JUMPER REST 0 OHM

RELAY
RELAY
RELAY
RELAY

DIODE
ZENER DIODE
DIODE
DI0DE
DI0oE

DIODE
DioDE
ZENER DIODE
DIODE
DI0DE

DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE
IC{CMOS 1/0 EXTENSION)

IC (VOLTAGE REGULATOR/ +5Y)
IC{VOLTAGE REGULATOR/ +8V)

IC{OP AMP X2}
TRANSISTOR

DIGITAL TRANSISTOR
TRANSISTOR

DIGITAL TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
FET

FET

(ANT1)
(ANT2)

‘»—

| - -



PARTS LIST

TS-870S

FINAL UNIT (X45-351X-XX]
AT UNIT (X53-3340-02)

Ref. No. |Address ::n‘: Parts No. Description E:t?;'l; Ref. No. |Address ;‘:ﬂ‘: Parts No. Description r?:l?ll;l-l
0472 25C2712(Y) TRANSISTOR 1105-108 L40-1011-14 SMALL FIXED INDUCTOR
Q475 3SK131(M) FET Log L34-1276-15 coi
0501 2501971 TRANSISTOR L110 139-0479-05 coiL
05027503 25CN33 TRANSISTOR L L39-0495-05 coi
Q504 2501406(Y) TRANSISTOR L1112 L39-0494-15 ColL
(505,506 2502879 TRANSISTOR Tg-12 192-0117-05 TROIDAL CORE
as07 2S01406(Y) TRANSISTOR
060 DTC143TK DIGITAL TRANSISTOR K 1M.ZM N87-3006-46 BRAZIER HEAD TAFTITE SCREW
ar OTC114TK DIGITAL TRANSISTOR S IM.2M N8B-3006-46 FLAT HEAD TAPTITE SCREW
Q702,703 DTD114EK DIGITAL TRANSISTOR R1.2 RO14BBZE101J RO 100 J 1/4W
TH452 157-502-53002 THERMISTOR 5K R3 RK73FB2A102J CHIPR 1ok J 110w
THTO1 5TP-415 THERMISTOR R4 RO14BB2E560J RO 56 J 14w
RS.6 RK73FB2A181J CHIPA 180 J 1/10W
R7-10 RK73FB2A103J CHPR 10K J 110w
A RK73FB2A563) CHIPR 56K Jooow
AT UNIT (X53-3340-02) R12 RK73FB24121J CHIFA 1200 J  1/10W
(] CC45FSLZH330. CERAMIC 33PF J R13 RK73FBZAI01J CHIPR 100 Jow
Cz-8 CK73FBI1E103K CHIPC 0.010UF K R14 RK73FB2A563) CHIPR 56K Jooiow
C3.10 CK73FBTH102K CHIPC 1000PE K R15 RKT3FBZAI21J CHIPA 120 J 1/10W
ctn CK73FBIE103K CHIFC 0.010UF K
C12 CED4EW1C470M ELECTRO 47UF 16WV R16 RKT3FBZA101 CHIPR 100 J 1/10W
R17 RK73FB2A330.J CHIPR 33 J 110w
5 CK73FBIEI03K CHIPC 0.010UF K R18 RK73FB2A103J CHIPR 10K dJ 110w
L. CKT3EF1E4742 CHIPC 047UF Z R19 RK73FBZA330J CHIPR 33 J 110w
£17-19 CK7IFBIE103K CHIPC 0.010UF K A20-23 RK73FB2A103J CHIP R 10K J 1/10W
c20 CEQ4EWICI0IM ELECTRO  100UF  16WV
C21-23 CK73FBIEI03K CHIPC 0D.00UF K R24.25 RO14BBZE100J RO 10 J 1/4W
R26-30 RK73FB2A 1034 CHIPR 10K J 1/10W
Cza CK73EF1E4742 CHIPC 0470F 2 R31 RK73FBZA472) CHIP R 43K J 1w
C25 CK73FB1E103K CHIPC 0.00UF K A32 RK73FB2A103) CHIPR 10K J 110w
C26 CEQ4EWICTI0IM ELECTRO 100UF 16WV R33 RO14BBZE101J RO 100 J 1/4W
£27-37 CK73FBIE103K CHIPC 0010UF K
38 CK73FBIH103K CHIPC 0.010UF K R34 RK73FB2A472J CHIPR 47k  J 1/10W
VR101.102 |3l R01-3435-05 POTENTIOMETER 10K
Ci01-103 CK73FBIH103K CHIPC 0.010UF K Wiz-17 R92-0679-05 CHIP R 0 OHM
C105-108 CK73FBIH103K CHIFC 0.010UF K W18-28 R92-0670-05 CHIPR 0 0HM
T C05-0031-15 TRIMMER CAPACITOR  10PF waa-31 R92-0679-05 CHIPR 0 0HM
VC1.2 2L £02-0023-05 VARIABLE CAPACITOR  300PF
Wiz R92-0670-05 CHIPR 0 OHM
A5 3L 040-0633-15 GEAR ASSY W34 R92-0670-05 CHIPR 0 OHM
W35.36 R92-0679-05 CHIP R 0 OHM
CN1.2 E04-0157-05 RF COAXIAL CABLE SOCKET W37 R92-0670-05 CHIPR 0 OHM
CN3 E40-3239-05 PIN CONNECTOR (4P) Wag 28 * | E33-1984-05 PROCESSED WIRE KIT (ta FIL.CNd}
CNa E40-3240-05 PIN CONNECTOR (5P)
CN& E40-3238-05 PIN CONNECTOR (3P) wao 28 * | £33-1984-05 PROCESSED WIRE KIT {to CONT:CN4)
CNB E40-3237-05 PIN CONNECTOR (2P) Wag 28 " | E33-1984-05 PROCESSED WIRE KIT (to RLATH)
Wao 2B * | E33-1984-05 PROCESSED WIRE KIT {to RL:ATZ)
il E40-5068-05 PIN CONNECTOR (11P)
N E40-5066-05 PIN CONNECTOR (9P) K1 551-2407-05 RELAY
K101-103 S76-0401-05 RELAY
- F20-1081-04 INSULATING SHEET K105-108 S76-0401-05 RELAY
Al M F11-1142-22 SHIELDING CASE
AZ ™M F10-1401-23 SHIELDING PLATE M1.2 al T42-0453-05 bC MOTOR
A3 ™ F11-1143-14 SHIELDING COVER
Ad M Fi1-1144-14 SHIELDING COVER 0.2 155101 DIODE
D3-8 155226 DIODE
AR ™ * | F10-2192-04 SHIELDING COVER D10 151555 DIODE
D101-103 151555 DIODE
3 J61-0307-05 BAND D105-108 151585 DIODE
L1 1.39-0496-05 Coi D109.110 RLS73 DIODE
L2 139-0415-25 CoiL Ic1 SN74574N IC (ONE SHOT MULTI}
136 140-1011-13 SMALL FIXED INDUCTOR Ic2.3 TC4066BP IC (ANALOG/ DIGITAL SW)
L7-11 140-1011-14 SMALL FIXED INDUCTOR IC4.5 8A6109U2 IC (MOTOR DRIVER)
L12-14 L40-1011-13 SMALL FIXED INDUCTOR ICB NJM2903S IC [DUAL COMPALATOR}
L101-103 L40-1011-14 SMALL FIXED INDUCTOR Ic7 MC78L0SM IC (VOLTAGE REGULATOR/ +5V)
73
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TS-870S

AT UNIT (X53-3340-02)
CONTROL UNIT (X53-356X-XX)

PARTS LSIT '

Ref. No. |Address [:i:r:: Parts No. Description ‘ r?;?;: Ref. No. |Address ;‘:r: Parts No. Description I?;?;: '
012 25C2714(Y) TRANSISTOR 226,227 CK73GBIH103K CHIPC 0010UF K
a3 DTCT14EK DIGITAL TRANSISTOR C228.279 CK73GBIHI0ZK CHIPC 1000PF K
0d 25A1204(Y) TRANSISTOR 230 CK73IGBIH103K CHIPC 0010UF K
5 DTCTI4EK DIGITAL TRANSISTOR £231-233 CK73GBIHI02K CHIPC 1000PF K
£501-509 CK73GBIHI03K CHIPC DOIOUF K
i CONTROL UNIT |:X53"3SBX'XX] 0-11:KP 0-21: M C511-521 CK?EC:B1H1U'JK EH!PC DOIOUF K
) i ) 522 CK73GBTHI02K CHIPC 1000PF K
0-22:M2 0-71:X 2-71:E 2-72:E2 2-73:E3 2-74:E9 523 CKT3GFIE 1047 CHIPC 00UF 7
C1.2 CK73GBIHI02K CHIPC 1000PF K C601-604 CK73GBIHI03K CHIPC DOI0UF K
3 £92-0044-05 CHIP-ELE  a7UF 10WV 605 CK73GF1E1047 CHIPC onwur 2
4 CK73GBIH102K CHIPC 1000PF K
c5 £92-0032-05 CHIP-ELE  47UF 2500V CB06 CK73GB1THI0ZK CHIPC 1000PF K
6.7 CK73GF1E1047 CHIPC 0DI0UF 7
am 10 £23-0623-04 EARTH LUG
og £92-0037-05 CHIP-ELE  10UF 16WY CN1.2 * | E40-5744-05 FLAT CABLE CONNECTOR (20P)
ca £92-0032-05 CHIP-ELE  47UF 25wV CN3 £40-3238-05 PIN CONNECTOR (4P)
cion CK73GF1E1042 CHIPC 010UF Z CNd4 * | F40-5763-05 PIN CONNECTOR (12P)
Ci2 £92-0037-05 CHIP-ELE  10UF 18V CN5 * | E40-5744-05 FLAT CABLE CONNECTOR (20P}
13 (£92-0032-05 CHIP-ELE  47UF 25wV
CNB E40-5761-05 FLAT CABLE CONNECTOR (26P)
£14.15 CK73GFIE104Z CHIPC 0I0UF 7 CNT * | E40-5742-05 FLAT CABLE CONNECTOR (137)
C16 £92-0037-05 CHIP-ELE  10UF 16WV CN8 * | E40-5739-05 FLAT CABLE CONNECTOR (10F)
£17-41 CK73GBIH1D2K CHIPC 1000PF K CNg,10 * | E40-5740-05 FLAT CABLE CONNECTOR (20F)
C4? CK73GBIHIO3K CHIPC DO10UF K CN1Y * | E40-5744-05 FLAT CABLE CONNECTOR (20P)
~ a4 CK73GBIH102K CHIPC 1000PF K
CN12 E02-2015-05 SOCKET FOR IC
45 (92-0044-05 CHIP-ELE  47UF 10WY CNSD1 * | E40-5740-05 FLAT CABLE CONNECTOR [20P)
46,47 CK73GBTH103K CHIPC 0010UF K CNEO1 F40-3251-05 PIN CONNECTOR (7P}
[48.49 CC73GCH1H330l CHIPC 33PF J JB01 E06-0858-15 CYLINDRICAL RECEPTACLE (8P MIC)
£50-54 CK73GBIHI03K CHIPC 0.010UF K
55 C92-0044-05 CHIP-ELE  47UF 10wV Al 36 * | F01-1007-04 HEAT SINK ‘
056,57 CK73GFIEI04Z CHIPC DI0UF 7 402 k[ G0Z-0574-04 FLAT SPRING
58 CK73GBIHI03K CHIPC 0.010UF K
59 (£92-0044-05 CHIP-ELE  47UF 10WY 403 2A * 019157005 HOLDER (BATT]
CB0 CK73GBIH103K CHIPC 0010UF K
61 £92-0044-05 CHIP-ELE  47UF 10wy L1-3 L40-4705-48 SMALL FIXED INDUCTOR {47UH)
145 L40-1292-18 SMALL FIXED INDUCTOR
£62-77 CC73GCHIH101 CHIPC 100PF 16,7 L40-4705-48 SMALL FIXED INDUCTOR (47UH)
[78-80 CK73GBIH103K CHIPC 0.010UF ¥ L8 140-1292-18 SMALL FIXED INDUCTOR
[81-88 CC73GCHIHI0N CHIPC 100PF J L11-25 140-4705-48 SMALL FIXED INDUCTOR {47UH)
£89-93 CK73GBIHI03K CHIPC 0.010UF K
£94-96 C92-0037-05 CHIP-ELE  10UF 18WV 126,27 140-1005-48 SMALL FIXED INDUCTOR (10UH)
128 140-4705-48 SMALL FIXED INDUCTOR [47UH)
a7 (£92-0044-05 CHIP-ELE  47UF 10WV X1 * | L77-1588-05 CRYSTAL RESONATOR {11.0592MHZ)
(£98-102 CK73GB1HI03K CHIPC 0.010UF K X2 178-0325-05 RESONATOR (2.0MHZ}
103,104 CC736CHIHZ20J CHIPC 22PF J
C105-107 CK73GBIH103K CHIPC 0.010UF K G 3G N32-2606-46 FLAT HEAD MACHIN SCREW
C108 C92-0044-05 CHIP-ELE  47UF 10WY
R1.2 RK73GB1J101J CHIFR 100 J 1/168W
110 CK73GB1H103K CHIPC 0.010UF K R34 RK73GB1J102J CHIPR 10K J  1/1BW
Li11-113 (92-0023-05 CHIPELE  10UF  50WV R5 RK73GB1J101J CHIPR 100 J  1/16W
cne CK73GBIH103K CHIPC 0.010UF X A6 RK73GB1J473J CHIPR 47k J 1/16W
Cns £92-0023-05 CHIP-ELE  10UF oWV A7-9 RK73GB1J102J CHPR 10K J 1/16W
CHgny CK73GBIHI03K CHIPC 0.010UF K
R10-28 RK73GB1J101J CHIPR 100 J  1/16W
C118-124 CK73GBIH102K CHIPC 1000PF K R29 AK73GB1J105J CHIPR  10M  J  1/18W
£125.126 CK73GBIH103K CHIPC 0010UF K R30-37 RK73GB1J101J CHPR 100 J 1/16W
C1z7-141 CCT3GCHIHI01 CHIPC 100PF R39 RK73GB1J102J CHIPR 10K J 1/18W
Craz-147 CK73GB1HIDZK CHIPC 1000PF K R40 RK73GB1J471J CHIPR 470  J  1/16W
C148-150 CC73GCHTH101) CHIPC 100PF  J
R41 RK73GB1.J103J CHIPR 10K J  1/16W
C152 CCT3GCHIHI0 CHIPC 100PF R4z RK73GB1.J222. CHIFR 228 J 1/16W
C153-175 CK7IGBIHI0ZK CHIPC 1000PF K R43.44 RKT3GB1J104J CHIPR 100K J  1/16W
C177-183 CK73GBIHI0ZK CHIPC 1000PF K R45 RK73GB1J472J CHIPR 47K J  1/16W ‘
C184-187 CK73GBIHID3K CHIPC DO0UF K R46 RK73GB1J102. CHIPR 100 4 1/16W
C188-223 CK73GBIHI02K CHIPC 1000FF K
R47 AK73GB1J473J CHIPFR 47k J  1/16W
224,225 CCT3GSLIHATTS | CHIPC 4P | A48 RK73GB1J1024 CHIPR 10K J 1716W  |X
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TS-870S
PARTS LIST :

CONTROL UNIT (X53-356X-XX)

Ref. No. |Address ;:: Parts No. Description f;?;: Ref. No. |Address :: Parts No. Description r?;?;:
R49 RK73GB14473 CHIPR 47K Jo1/16W Rs05 RK73GB1J391. CHIFR 390 J 1/16W
RS1 RK73GB1J4734 CHIP R 47K J 1/16W RS06 RK73GB1J271J CHIPR 270 J 116W
RS2 RK73GB1J103J CHIP R 10K J 1/16W Ra07 RK73GB1J473. CHIP R 47K J 1/18W
RS3 RK73GB1J102J CHIP R 1.0K J 1/16W E3EIM R508 RK73GB1J381) CHIPR 380 J 1/16W
AS4 RK?jGBTJd?HJ CHIFR 47K J 118w R509 RK73GB1J2714 CHIPR 270 J 1/16W
R55.56 RK73GB1J103. CHIPR 10K J 1/16W R310 RK73GB1J391 CHIPR 390 J 116w
RS7 AK73GB1J102J CHIPR 10K 4 116w EEZE3E9 R511 RK73GB1J271. CHIFR 270 J 1116w
R58 RK73GB1J473. CHIFR 47K J 1/16W R512 RK73GB14391, CHIFR 380 J 1/16W
A59-68 RK73GB1J103J CHIPR 10K J 1/16W R513 RK73GB1J2714J CHIF R 270 J 1/16W
RE9 RK73GB1J102y CHIP R 10Ky 1/16W E2MM2 R514 RK73GB1J473) CHIF R 47K Jo1BW
R70 RK73GB1.473J CHIPR 47K J o 11ew R315 RK73GB1J331J CHIPR 390 Jo1ew
R71.72 RK73GB1J103J CHIPR 10K J 1/16W R516 AK73GB1J271 CHIPR 270 J 1/16W
A73 RK73681J102. CHIPR 10K J 116w E R517 AK73GB1J391. CHIPR 390 J 118w
R74 RK73GB1J473. CHIFR 47K J 1/16W R518 RK73GB1J271J CHIPR 270 J 1116w
A75-85 RK73GB1J103J CHIPR 10K J 1/16W R519 RK73GB1J391. CHIPA 390 J 1/16W ]
R86.87 RK73GB1J472) CHIPR 47K 0 1w RS20 RK73GB1J271J CHIPR 270 Jo11ew :
R8s RK73GB1J153) CHIPR 15K J 1/16W R521-523 RK73GB14473) CHIPR 47K J 118w \ t
R89 RK73GB1.J334) CHIPR 330Ky 1/16W R524 RK73GB1J102) CHIPR 108 4 1116w A
R90-92 RK73GB1J153) CHIPR 15K J 1/16W R525 RK?73GB1J473) CHIPR 47K J 1/16W
A33 AK73GB1J103J CHIPRA 10K J 1/16W R526-527 RK73GB1J101 CHIPR 100 J 1/16W
~
A94,95 RK73GB1J1534 CHIPR 15K J 1/16W R528 RK73GB1J391. CHIPR 390 J 1/16W ;
A96 RK73GB1J105) CHIPR oM J 118w R529 RK73GB1J271J CHIPR 270 4116w / }
Rar RK73GB1J102J CHIPR 10 J 1/18W R530 RK73G81J331y CHIPR 390 Jo1ewW «
Rag RK73GB144734 CHIPR 47K J /16w R531 RK73GB1J2714 CHIPR 270 J 1/16W v E
R9g RK73GB1J1024 CHIP R 108 J 1/16W R532 RK73GB1J3%1) CHIPR 390 J 1/16W i
R100-105 RK73GB1J105J CHIPR 1OM 0 1118w R533 RK73GB1J2714 CHIPR 270 J 1/16W ! E
R107 RK73GB1J105. CHIPR oM 1/16W R534 RK73GB1J3a1 CHIPRA 390 J 1/16W 4
R108-119 RK73GB1J104) CHIPR 100K J 1/16W RS35 RK73GB1J2714 CHIPR 270 J 1/16W :
3120-130 RK73GB1J101 CHIPR 100 J 1/16W R536-539 RK73GB1J101J CHIPR 100 J 1/16W ¥
I RK73GB1J102J CHIPR LK J 1716w Rs40 RK73GB1J473) CHIPR 47K o 1/16W < !:
1132133 RK73GB1J103. CHIP R 10K J 1/16W R541,542 RK73GB1J101 CHIFR 100 J 1/16W = ;'
1134137 RK73GB1J101) CHIPR 100 J 118w R543-546 RK73GB1J473) CHIFR 47K J 116w : {,.
'138-140 RK73GB1J1014 CHIPR 100 J 118w R547 548 RK73GB1J103J CHIFR 10K J 116w o |
141-144 RK73GB1J102J CHIPR TOK 0 118w A549-555 RK73GB1J473) CHIFR 47K J 1/16W g )
145 RK73GB1J223J CHIPR 2K 0 1w R556 RK73GB1J103) CHIPR 10K J 116w ]
146,147 RK73GB1J4734 CHIPR 47K J 1/16W St 562-0412-05 SLIDE SWITCH -
148-150 RK73GB1J101J CHIPR 100 J 1/16W 5501-545 " | §70-0439-05 TACT SWITCH -
152-169 RK73GB1J101J CHIPR 100 J 116w S5546-551 " | 570-0439-05 TACT SWITCH q
70 RK73GB1J474) CHIPR 470K 0 118w
7 RK73GB1J102J CHIP R LOK  J 116w D1-3 158355 DIODE
D4 * | RD7.5M(B2) ZENER DIODE
12177 RK73GB1J101 CHIPR 100 J /18w 05-12 185355 DIODE
79-201 RK73GB1J101J CHIPA 100 Jo1ew D501 B30-2036-05 LED (RED) ?
22 RK73GB14473. CHIPR 49K J 1w D502 * | B30-2146-05 LED (ORANGE)
13- RK73GB1J101J CHIFR 100 J 116w |
15 RK73GB1J473) CHIPR 47K J 118w D510-519 * | B30-2146-05 LED (ORANGE)
IC1,2 UPC7805H IC (VOLTAGE REGULATOR/ +5v) 5
6-222 RK73GB1J1014 CHIPR 100 J 116w IC3 TATBLOBF IC (VOLTAGE REGULATOR) f
3 RK73GB1J333J CHIPR 33K J 1/16W IC4 AT2402N10812.7 IC {2kbit SERIAL EEPROMM) |
4 RK73GB1J101J CHIPR 100 J 1/16W IC5 MB37804 IC {BATTERY BACKUP) Q
5 RK73GB1J473J CHIPR 4K 18w '
5 RK73GB1.104) CHIPR 100K J 1716w ICs * | M37702548FP ic i
Ic7 TC7504F IC (2CH NAND GATE) i
1.234 RK73GB1J103J CHIPR 10K J 1/16W IC8 LC3564QMF-10 IC i
237 RK73GB1J102) CHIFR LOK 0 1718w IC9 TC40528F IC {4CH MPX/DE-MFPX) H
1240 RK73GB1J101y CHIFR 100 JooO1/1BW IC10 TC7S04F IC {2CH NAND GATE) |
RK73GB1J473) CHIPR 47K J 1/16W I
243 RK73GB1J102J CHIPR 10K J 1/16W IC11 | TC74VHCI2E Ic I_,
Ict2 * | 27Cs12800C Ic =
RK73GB1J101J CHPR 100 J 1716w KPMXE IC13 TC40528F IC{4CH MPX/DE-MPX) :
RK73GB1J101J CHIFR 100 Jo116w E2E3E9 IC14 * | TC74VHCoBF IC =
RK73GB1J473. CHIPR 47K 4 11EwW IC15 * | TC74VHC245F IC e
504 RK73GB1.J473J CHIPR 47K J 1/16W J L
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~ TS-870S

CONTROL UNIT (X53-356X-XX)
TX-RX UNIT (X57-4620-00)

PARTS LSIT

m- N — ;‘:r:: Parts No. Description r?;si‘:; Ref. No. |Address ::r:: Parts No. Description 3;?:&
ICI6 CXD10950 IC (1/0 EXPANDER) 52 CEQ4EW1CATOM ELECTRO  47UF 1BV
1718 | TC74VHC138F Ic 53 CK73GB1E223K CHIPC 0022UF K
c1g * | TC74VHCST3F Ic 54 CO92MTH154K MYLAR 015UF K
IC20.71 L792K371 IC (ENCODER PROCESSOR) 55 CK73FBIH102K CHIPC 1000PF &
1022.23 £XD10950 IC {170 EXPANDER} (56 CEQ4EWICIOTM ELECTRO  100UF  18WV
24 * | 6BHCO5G2419553 | IC cs7 CC73ECHIH202) CHIPC 20000F  J
I£25.26 TC45B4BF IC (BUFF) cs8 CK73FBIHI0IK CHIPC 0.00UF K
ic27 * | ADM232LAR Ic 59 CC73GCH1HBA0J CHIPC BAPF J
ic28 NJMZ904M IC{OP AMP X2) CE0 CC73GCH1H180J CHIPC 18PF J
79 TC7S32F IC (2CH NAND GATE) 61 CC73GCHIHOBOD | CHIPC BOPF D
IC501-504 UPDB345GS ic 62 CC73GCH1H470J CHIPC 47PF J
a1 OTA143EK DIGITAL TRANSISTOR 63 CK73GB1H103K CHIPC 0010UF X
0z DTC143EK DIGITAL TRANSISTOR 64 CEDAEW1CIDIM ELECTRO  100UF  16WV
Q34 DTC114EK DIGITAL TRANSISTOR C65.66 CK73GBIH102K CHIPC 1000PF K
as DTC143EK DIGITAL TRANSISTOR 67 CEQAEW1CA70M ELECTRO  47UF 1BV
s-11 DTCI14EK DIGITAL TRANSISTOR (68,69 CK73GB1H102K CHIPC 1000PF K
012,13 DTA143EK DIGITAL TRANSISTOR C100 CEO4EWICT00M ELECTRO  10UF 15V
014-22 DTC143EK DIGITAL TRANSISTOR 101 CK73FFIE104Z CHIPC 0.00UF 7
02324 DTA143EK DIGITAL TRANSISTOR 103 CEO4EW1THO10M ELECTRO  10UF  50Wv
027.28 DTC114EK DIGITAL TRANSISTOR C104 CED4EW1CI100M ELECTRD  10UF 16WY
129-1 DTC143TK DIGITAL TRANSISTOR £105 CK73GB1H102K CHIPC 1000PF
133 DTC143EK DIGITAL TRANSISTOR C106 CCT3FCHIH102. CHIPC 1000PF  J
501,507 DTCT14EK DIGITAL TRANSISTOR cio7 CK73FF1E104Z CHIPC 010UF 7

cios CED4EWIC100M ELECTRO 10UF 16WV
109 CK73FF1E104Z CHIPC ol0UF 2
5 L o c112 CC73FCH1H102J CHIPC 1000PF
TX-RX UNIT (X57-4620-00) C113.114 CO92FM1H223K MYLAR 0.0220F &

C (£90-2045-05 ELECTRO  22UF  25Wv C116 CC73FCHIH1024 CHIPC 1000PF  J
€23 CK73FF1E1047 CHIPC oioF 2 £118,119 CC73GCHIHZTY | CHIFC 20°F U
£45 CC73FCH1H330J CHIPC 33PF J c120 CEO4EW1C100M ELECTRO  10UF 15WV
6 £90-2045-05 ELECTRO  22UF  25WV
ek} CK73FF1E1042 CHIPC 0.10UF 7 c121 CEQ4EW1HO10M ELECTRO  1.0UF  50Wv

122 CC73FSLIH152) CHIPC 1500PF
£3-14 CC73FCHIH330J CHIPC 33PF J €123 CC73GCH1H101J CHIPC WP

C1s CC73FSLIH152J CHIPC 1500PF  J C124 CC73GCHIH221J CHIPC 200F
C16 CC73FCHIH101) CHIPC 100PF U 125 CK73GB1E223K CHIPC 0.022UF K
ci17 CCT3FSLIH152) CHIPC 1500PF  J
(L} CC73FCHIHI01Y CHIPC 100PF C126 CED4EW1C100M ELECTRO  10UF 16WY

c127 CK73GBIHI03K CHIPC 0.010UF K

€13-22 CK73FF1E104Z CHIPC 0.10UF 2 128 CC73FSLIHZ21J CHIPC 200PF J 4
ovk} £90-2045-05 ELECTRO  22UF  25Wv C129 CC73FCH1H101J CHIPC 100PF )

C24 CK73FB1H223K CHIPC 0.022UF K €130 CEQ4EW1C100M ELECTRD  10UF 16WV
(Wi CK73FFIE104Z CHIPC 0I0UF 2
£26,27 CK73FBIHZZ3K CHIPC 0.022UF K 131 CK73FF1E104Z CHIPC 0.00UF 7

132 CEQ4EW1C100M ELECTRO  10UF 15WY

c28 £90-2045-05 ELECTRO  22UF  25WV €133 CC73GCH1H101J CHIPC 100FF J

29 CK73FF1E1042 CHIPC DI0UF 7 C134 CK73GB1E223K CHIPC 0022UF K

30 CK73GB1H102K CHIPC 1000PF K C135 CED4EW1C100M ELECTRO  10UF 15WV
tn CK73FB1H47 1K CHIPC 470PF K
C3z CK73FF1E1042 CHIPC 0I0UF 7 C136 CK73GB1E223K CHIPC 0.022UF K

c137 CC73FCH1H102J CHIPC 1000PF  J

€33 CK73GB1H102K CHIPC 1000PF K 138 CC73GCH1H221J | CHIPC 220F
Cu £90-2045-05 ELECTRO  22UF  25Wv C139 CC73GCH1H271J CHPC 70PF
36 CC73GCH1H330J CHIPC 33PF J 140,141 CK73GB1E223K CHIPC 0022UF K
ca7 CK73GB1H102K CHIPC 1000PF K
c8 CK73GB1H103K CHIPC 0010UF K ci4z CEC4EW1C100M ELECTRO  10UF 18WV

143 CK73GB1E223K CHPC 0.0220F K

C39.40 CK73FB1H102K CHIPC 1000PF K C144 * | CO92FM1HEB3K MYLAR 0.068UF K
C41 C90-2045-05 ELECTRO  22UF 25wV C145 CKTIFBIE104K CHIPC 0I0UF K
taz CK73FBIHI03K CHIPC 0.010UF K C146,147 CC73FCHIH102J CHIPC 1000PF
C4d CK73GB1H102K CHIPC 1000PF K ‘
Ca5 CCT3FCHIHIZ1J CHIPC 1200F C150 CK73GB1E223K CHIPC 0.022UF K

C151 CEO4EW1C100M ELECTRO  10UF 15WY

Cds CK73GBIHI0ZK  |CHIPC 1000PF & €152 CC73FCHIHI0Z) | CHIPC 1000PF

La0 CK73GB1H102K CHIPC 1000PF K €153 CC73GCHIHZ71Y CHIPC 200PF U ‘
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TS-870S

PARTS LIST

TX-RX UNIT (X57-4620-00)

Ref.No. |Address ‘I;'; Parts No. , Description f;?;: Ref. No. |Address f_:: Parts No. Description E;f;'n —’
Cis4 CK736B1£223K CHIPC 00220F K €303.304 CCI3FCHIHIOI | CHIPC 00PF
C155 CEUEWICIOOM  [ELECTRO  100F 1wy €305 CC736CHIHION | CHIPC 00PF
Ci56 CKI3FFIE1042 CHIP 0LI0UF 7 £306.307 CCT3FCHIHION | cHipC 100PF 4
Cis? CK736B1E223K CHIPC 0.0220F & C308 CC736CHTIHION | CHIPC 100PF 4
Cisg £90-2045-05 ELECTRO  22UF  25uy 309,370 CCTIFCHIHION | chipc omeF
€159,160 CK73FFIE1042 CHIPC 010U 7 £312313 CCT3FCHIHION | cHipe woeE
CI6 CK73GB1E223K CHIPC D0Z2UF & C3n CC73GCHIHION | cHiP o ooPE
C162 CEM4EWICIOOM  [ELECTRO  100F 1wy c315 CCT3FCHIMIOT | cHiPC 0PF
C183 CK73FFIE1047 CHIPC 0I0UF 7 €316-320 CKT3FBTHI0ZK CHIPC 1000PF K
C164 CEDSEWICIOOM  [ELECTRO  10UF 15wy a2 CCT3FSLIHATIS  |CHIPC  a7opr
Cl6s CKI3FFIEI04Z CHIPC 0I0UF 7 326,327 CK73GB1H102K CHIPC 1000PF K
C166,167 CEMEWICIOOM | ELECTAO  10uF 15wy €330-333 CKI3FBIHI02K CHIPC 1000PF &
C168.169 CK73FFIE1042 CHIPC DI0UF 2 C334 CK73GB1E223K CHIPC 00220F K
170 CK73GBIHIOBK | CHipp 0010UF K €335 CCI3BCHTIHIIN  [CHIPC  330pF
CI71-176 CEDAEWICIOOM  [ELECTRO  10uF  1ewy £336-340 CK73GB1E223K CHPC  002UF X
c177 COIZMIHI03K MYLAR  00100F C341 CK73FFIE1047 CHIPC DI0UF 7
C178.179 CCT3FSLIMISZ) | cHIPC 1500PF £342 CC73FSLIMIS2Z) | CHIPC 15000F  J \
C180,181 CCT3ECHINZ02) | cHip o 200008 €343 CK73FB1HSB2K CHIPC SBO0PF
clez CCT3GCHIHIN  |CHPC  33pr | C344 CK73GBIHATZK CHIP C a700PF
C183-185 CCT3FSLIMISZ) | CcHPPC 1500PF €345 CK73GBIE223K CHIP C 0022UF K
Cigs CEMEWICIOOM  |ELECTRO  10uF 15wy £345-348 CCT3FCHIHION | CHIPC 100PF :
L CC736CHIHAAN | cHipe 30PF £349,350 CKI3FFIEI0AZ CHIPC 0I0UF 7 ‘
; CK736B1H562K CHIPC S600PF K €351 CK73GBIEZ23K CHIPC 0022UF (
Crgg CE4EWICIOOM  [ELECTRD  10UF 15wy €355 CEGANWICIOOM  |ELECTRO  100F  1quy v
Clso CC736CHIHA3Y | cHipc BOPF €356 CEMEWIHRAIM  [ELECTRO  047UF  sowv
C191,192 CEDANWICIOOM | ELECTAD  10uF 1eny £357 CED4EWICIOOM  [ELECTRD  1aUF  1ew !
c193 CK736BIHI03K CHIPC 0010UF K £358-361 CK73FBIH103K CHIPC 0.010UF K
Cros CEMNWICIOOM  |ELECTRD  10UF  1guy €383 CK73GBIHI03K | CHIPC 0010UF
C1gs CEMEWTHOIOM  |ELECTRO  10uf sy C364 £90-2045-05 ELECTRO  22UF 25wy
C196,197 CEDANWICIOOM  [ELECTRO  10uF 15wy £365-375 CK73FBIHATIK CHIPC aPF ;
Clgs CE4EWICIOOM | ELECTRD  1ouF  1guy €376 CK73GB1E223K CHPC  00z2UF X i
£199,200 CEONWIC2Z0M  |ELECTRD  220F 15wy €377-379 CK73FB1H4T 1K CHIPC aqOPF 3
C201.202 CK73GF1E104Z CHIPC 0I0UF 7 C381,382 CK73FBIHI03K CHIPC 0010UF :
203,204 CEONWIEARIM  [ELECTRO  47UF 251y €383 CK73GBIHI0K  [cHipc 1000PF & z
C205 CE4EWICIOOM | ELECTRO  10UF 1puy C384 CK73FBIHI02K CHIP C 1000PF K 4
£206.207 CK73GFIE1047 CHPC  oaour €385 CK73GBIHI03K | CHipC 0010UF K =
C208 CK736B1E223K CHIPC 0.022UF K €386 CK73FBIHI03K CHIPC D0I0UF ]
€209.210 CEMNWICIOOM  |ELECTRO  10UF 15wy C387 CK73GBIHIOK  |gHipC 0010UF :
212213 CEMNWIHOIOM  |ELECTRO  10uF  spwy £388 CK73FB1HAT1K CHIPC aeF 1|
C214 CKT36BIHATZK  |CHIPC  azgopp g £389,300 CK73GBIHATIK | CHIPC a0 g .
]
C215.216 CEG4EWICIOOM  [ELECTRO  100F  1guy €391-334 CK73FBIH103K CHIPC 0010UF ik
£218219 CK73EFIE4747 CHIPC 047UF 7 395 CK73GBIHION | CHipC 0010UF fi
€2 7 CK73FBIH102K CHIP C 1000PF C400 CC73FSLIHATYS | cipc arF il
c: CEOAEWICA7IM  [ELECTRD  4700F 15wy c401 CK73FBTHIOK CHIPC 0010UF K [
C224 CEGMEWICIOOM  |ELECTRO  10UF 18wy Ca02 £90-2167-05 ELECTRO  100UF 16w i
€225 CEOAEWICATOM  |ELECTRO  470F  1guy N £40-3239.05 PIN CONNECTOR (47} i
€226 CEMEWICIOIM  |ELECTRO  1000F 15wy CN3 £40-3239-05 PIN CONNECTOR (4] |
C227 CEM4EWICIOOM  |ELECTRO 100 1guy CNa £40-3242-05 PIN CONNECTOR (7P) -
C228 CEMEWICIOIM  |ELECTRO  1000F 15wy CNS * | E405747-05 PIN CONNECTOR (117) I
C229 CEM4EWICIOOM  [ELECTRO  10UF 1wy CNG £40-3243-05 PIN CONNECTOR (3) ﬁ
3230 CEAEWICATIM  |ELECTRO  a70UF gy CN7 £40-5736-05 FLAT CABLE CONNECTOR (26P) '
2231232 CKT3EF1EA747 CHIPC D47UF 7 CNB * | £40-5740-05 FLAT CABLE CONNECTOR 207 ]
233 CQI2M1H154K MYLAR  oisuF g CNg £40-3240-05 PIN CONNECTOR (5] i
235,236 CK73FBIH102K CHIP C 1000PF K CNIO £40-3238-05 PIN CONNECTOR (3] 4
237 CEG4EWIEATIM | ELECTRO  4700F 25y CNI * | E40-5741.05 FLAT CABLE CONNECTOR (8P) I
240 CCT3FSLINISZ) | cHipC 1500PF CNI2 £40-3237-05 PIN CONNECTGR (2¢) 1
241 CEOUEWIHOIOM  |ELECTRO  1ouF sy CNI3 £04-0197-05 RF COAXIAL CABLE SOCKET i
300,301 CCT3FCHIHION | CHipC 100PF CN14-16 £02-2015-05 SOCKET FOR IC 3
nz2 CCT3GCH1H101J CHIPC 100PF J CN17 E40-5067-05 PIN CONNECTOR (10P)
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PARTS LSIT (

TX-RX UNIT (X57-4620-00)

Ref No. | Address ::r:: Parts No. Description E:;;: Ref. No. |Address pN:r:: Parts No. Description E:s:;l ‘
n £11.0455-05 PHONE JACK {3.50) R100 RK73FB2A100J CHIPR 10 Joow
1 E11-0431-05 PHONE JACK RI10T AK73GB1J472J CHIPR 47K J  1/16W
I £63-0401-05 PHOND JACK R103 RK73GB1J102J CHIPR 10K J 116w
15 E06-1352-05 DIN SOCKET R104 RK73GB1J472J CHIPR 47K J  1/16W
16 £11-0455-05 PHONE JACK (3.50) R105 RKT3GB1J102) CHIPR 10K J 118w
J7 | | E58-0428-05 SUB PLUG (D) 9P R106 RK73GB1J154. CHIPR 150K 4 1/16W
w1 * | E37-053605 LEAD WIRE WITH MINIPIN PLUG R103 RK73GB1J102J CHIPR 106 J  1/16W

R110 RK73GB1J223J CHIPR 226 ) 1/16W
Al 4G * | F01-1005-04 HEAT SINK R111 RK73GB1J2224 CHIPR 22 4 1118w
AZ aF F11-1127-04 SHIELDING CASE R113 RK73GB1J104J CHIPR 100K J  1/16W
A34 46 (02-0574-04 FLAT SPRING R114 RK73GB1.J472J CHIPR a7 J 11w
45 4G G02-0713-04 FLAT SPRING R117 RK73GB1J823J CHIPR 82 J  1/16W
A118 RK73GB1J222J CHIPR 22K J 1/16W.
CF1.2 1.72-0374-05 CERAMIC FILTER (455KHZ} R119.120 RK73GB1J2Z3J CHIFR 22K J 118w
CF3 L72-0366-05 CERAMIC FILTER [455KHZ) R121,122 RK73GB1J123J CHIPR 12K 4 118w
L1 140-2285-48 SMALL FIXED INDUCTOR {220NH)
L2 L40-4785-48 SMALL FIXED INDUCTOR R123 RK73GB1J223J CHIPR 22k J  1/18W
L3 L40-1011-15 SMALL FIXED INDUCTOR RIZ4 RK73GB1J103J CHIPR 0K J 118w '
R1Z8 RK73GB1J183) CHIPR 18K J 116W
L4 * | 134-4397-05 col R127.128 AK73GB1J103J CHIPR 10K J 1/16W
(5 L40-1011-15 SMALL FIXED INDUCTOR R1Z9 RK73GB1J472J CHIPR 47K  J  1/16W
L8 * | L40-4711-15 SMALL FIXED INDUCTOR
L9 L40-1011-15 SMALL FIXED INDUCTOR R130 RK73GB1J223J CHIPR 22K J o 1BW
0 L40-1092-12 SMALL FIXED INDUCTOR Ri31 AK73GB1J101J CHIPR 00 J 1/16W
R13z RK73GB1J472J CHIPR 47K J  1/16W
L1117 L40-1011-15 SMALL FIXED INDUCTOR R133 RK73GB1J103J CHIPR 1K J 116w
L18 L40-1001-15 SMALL FIXED INDUCTOR R134135 RK73GB1J152) CHIPR 15K J  1/16W
11920 | 139-1245-05 col
L21 * | 140-2711-33 SMALL FIXED INDUCTOR R136 RK73GB1J331d CHIPR 330 J 1/18W
122.23 L40-2201-12 SMALL FIXED INDUCTOR R137 RK73FB2A102J CHIPA 1K J 11w
R138 RK73GB1J152) CHIPR 15 J 1718w ‘
L2475 L40-1092-12 SMALL FIXED INDUCTOR R139 RK73GB1J223J CHIPR 22K J  1/16W
L26 140-1001-15 SMALL FIXED INDUCTOR R140 RK73GB1J470J CHIPR 47 Jo1/1w
R RK73FB2A103. CHIPR 10K J 110w R141 RK73GB1J332J CHIPR 33K J 1/16W
R23 RK73GB1J103J CHIPR 10K J 116w R142.143 RK73GB1J222) CHIPR 22K 4 11EW
R4-5 RK73GB1J101 CHIPR 100 J  1/16W R144 RK73GB1J101J CHIPR 100  J  1/16W
a7 RK73FB2A103J CHIPR 10K J 1w R145 RK73GB1J472) CHIPR 47K  J  1/18W
RE RK73GB1J682J CHIPR 88K J 1/16W R146,147 AK73GB1J101J CHIPR 00 J 1/1BW
g RK73GB1J2224 CHIPR 22K  J  1/18W R148 AK73GB1J471J CHIPR 470  J  1/16W
R10 AK73GB1J330J CHIPR 33 J 116w R149 RK73GB1J101J CHIPR 100 J 1/18W
AN RK73GB1J183J CHIPR 18K J  1/16W R150 RK73GB1J471J CHIPR 470  J  1/16W ‘
A1z RK73FBZA103J CHIP R 10K J 1w R151 RK73GB1J472J CHIPR 47K J 1/16W
R13 AK73GB1J101J CHIPR 100 J 118W R152 RK73GB1J152J CHIPR 15K J  1/16W
R16 AK73GB1J680J CHIFR 68 J o O11EW R153.154 RK73GB1J331J CHIPR 330 J  1/18W
R17.18 RK73FB2A222J CHIPR 22K J 110w R155 RK73GB1J222J CHIPR 22K J  1/16W
GIE] RK736B1J101J CHIPR 100 J 1/16W R156 RAK73GB1J332J CHIPR 33K J 1/16W
1-24 RK73FBZA03) CHIP R 10K J 1w R157 RK73GR1J222) CHIPR 228 0 116w
wl RK73GB1J682J CHIPR 68K J 1/16W R158,159 RK73GB1J472J CHIPR 47K J  1/18W
A51 RK73FB2A104J CHIPR 100K J 110w R160 RK73GB1J103J CHIPR 10K J  1/16W
A52 RK73GB1J392J CHIPR 39K J 1/16W R161 RK73GB1J222J CHIPR 22K J  1/16W
R53 RK73GB1J221J CHIFR 220 J 1/16W R162.163 RK73GB1J331J CHIPR 330 J  1/18W
R4 RK73GB1J152. CHIPR 15 J 116w R164 RK73GB1J2224 CHIFR 22K 0 116w
R55.56 RK73GB1103J CHIPR 10K J o 1/16W R165 RK73GB1J3314 CHIFR 30 JoO1/1BW
RS7 RK73GB1J334 CHIPR 330K J  1/16W R166 RK73GB1J392) CHIPR 38K J  1/16W
Rs8 RK73GB1J470J CHIPR 47 J 118w R167 RK73GB1J472) CHIPR 47K J  1/16W
R53 RK73GB1J151J CHIPR 150 J 118w R168 RK73GB1J100J CHIPR 10 J 116w
AED RK73GB1J1524 CHIPR 156 J  1/16W R169 RK73GB1J471J CHIPR 470  J  1/16W
R&1 RK73GB1J333J CHIPR 33k J  1/16W R170 AK73GB1J101J CHIFR 100  J 1/18W
R62 RK73GB1J223. CHIPR 26 ) 1/18W R171.172 RK73FB2A100J CHIP A 10 Jo1how
63 RK73GB1J102J CHIPR 10K J 1/16W R173 RK73GB1J101J CHIP R 100 J 116w
RG4 65 RK73GB1J470J CHIFR 47 J 118w R174 RK73GB1J123J CHIPR 126 J 116w
RE6 RK73GB1J221J CHIPR 220 J 1/16W R175 RK73FB2A123J CHIPR 1K J 110w ]

78




TS-870S
PARTS LIST

TX-RX UNIT (X57-4620-00)

Ref. No. {Ad‘dr:ss ';‘n‘ﬂ Parts No. Description E;?;: Ref. No. Description I?;f:n—’
R178 HK?SFB?MBSJ R371-374 RK73G81.4730 CHIPR 47K J 116w
R177 RK73GB1.183y 376 RK73G81J473 CHPR 47k J 118w
R178 RK73FB2A153) R377.378 RK73FB20473. CHPR a7 4 110w
A179 RK73G81J103y R379 RK73GB1J4734 CHPR 47k J 116w
A180 AK73GB1J821. R380-418 AK73FB24103. CHPR 10k J 110w
R181 RK73GB1J222] R419-428 RKT3GB1J101J CHIPR 100 J 1/16W
R182 RK73GB1J103) R479 RK7IFBZA03 CHIPR 10K J 110w
A183 AK73FB2A153 Ra30 RK73GB1J4724 CHFR a7k J 1118w
R84 RK73GB1J272J R431 437 RK73GB1J103J CHPR 10K J 116w
R185 RK73GB1J1534 R433 RK73GB1J1024 CHPR 10K J 1716w
R186 RK73FB2A222. R434 RK73GB1J470. CHIPA 47 4116w
A187 AK73GB1J223) R435,436 RK73GB1J472. CHPR a7k 4 1118w
Rigg RK73GB1J101J VR1.2 R12-6732-05 TRIMMING POT 470
R189,190 RK736B1.153J VA3 R12-6742-05 TRIMMING P01 22¢
R191,192 RK73GB1J222.)
D14 RLS73 DIODE
R193,194 AK73GB1J223) D5 15V166 DIODE
R1% RK73FB2A472. 07 DAP202K DIODE \
R197 RK73GB1J103J D8 ALS73 DIODE
A198,199 AK73GB1J104. Ic1.2 0SPS6002FC40 ic
R200 RK73FB2A101J
Ic3 MBCG24173-6173 | IC (GATE ARRAY| )
R201 RK73GB1J221J I 2C2S6PCIITCK | IC :
" g AK73GB1J104) IC5 27C256PCIIUCK | 1C /
; AK736B1J222J IC6 2IC56PCIIVEK | IC ¢
R205 RK73GB1.J272J Ic7 MCMS68248FN20 | IC
R206 RK73GB1J224.
ic7 MCMSBB24AFNZ5 | IC (
R207 AK73GB1J222. ica 7032LC44J004 Ic £
R208 RK73GB1J123J IC15 MBBA0D1PF ic
R209 RK73GB1.563. IC16 AK4318-VS Ic
A215 AK73GB1J681. ic17 NJM2100M IC {OP AMPLIFIER)
R220 RK73GB1J103J :
Ic18 MC74HC4053F IC (ANALOG SW) Iy
A300 RK73FB2A100. Jow IC19-21 NJM4560M IC (0P AMP X2) o
A301 AK73GB1J101. CHPR 100 J 1/18W 1622 ADB2ZAR Ic ;
R303-319 RK736B1.J101J CHPR 100 J 1718w Ic23 MC74HC4052F IC (HPF)
R320 RK73GB1J102. CHPR 10K J 116w IC24 NJIMZ100M IC (OP AMPLIFIER)
A323 AK73GB1J101J CHPR 100 J 118w
IC25 AK5340-VS IC {AD CONVERTER (18 Bit))
R325 RK73FB2A473. CHPR 47k J 110w IC26 MB2363FP IC {Bbit D/A CONVERTER)
R330 RK73GB1J470J CHPR 47 4 1716w icz7 AK4318-VS ic
A331 RK73GB1J102J CHPR 10k J 1716w icz8 NJM2100M IC (0P AMPLIFIER)
R332 AK73681J222J CHPR 22k J 1718w Ic29 ME1131L IC (ELECTRO VOLUME)
R334 RK73GB1J331J CHPR 330 J 1718w
IC30 NJM2100M IC (0P AMPLIFIER)
A335 AK73GB1J101.J CHPR 100 J 1718w Ic31 MS1131L IC (ELECTRO VOLUME)
R336 RK73GB1J102J CHPR 10K J 118w €33 LA4422 IC (AF POWER AMP/ 5.8W)
R3™™3g RK73GB1J124) CHPR 1206 J 1716w 1634 PCMBIAU IC {18bit D/A CONVERTOR)
Ao AK73GB1J334) CHIPR 330K J 118w I35 * | ADB22AR Ic
R343 RK73GB1J471. CHPR 470  J 116w
IC36 NJM4560M IC (0P AMP X2)
344 RK73FB2A2R2. CHPR 22 J 110w 1C37.38 UPC7805H IC (VOLTAGE REGULATOR/ +5V)
R345-347 RK73GB1J101J CHPR 100 J 1716w Ic3g NJM78LOSUA IC {VOLTAGE REGULATOR/ +5V)
R348,349 RK73GB1J473. CHPR 47k J 118w Ic40 NJM78L0BUA IC (VOLTAGE REGULATOR/ +8V)
R350,351 RK73FB2A473. CHPR 47k J 1710w 1ca1,42 NIM3404AM IC (0P AMP X2) -
A352-354 RK73GB1J473. CHPR 47K 1/16w [
1c43 NJIMS532M IC (0P AMP)
R355 RK73GB1J103. CHPR 10k J 1716w 1044 TC7S04F IC {2CH NAND GATE)
A356 AK736B1J472) CHPR 47k 4 1716w o DTC124EK DIGITAL TRANSISTOR :
R357 RK73GB1J103. CHPR 10K J 1716w 023 23C2714fY) TRANSISTOR Pl
R358 RK73GB1J473. CHIPR a7k J 118w a4 DTC124EK DIGITAL TRANSISTOR -
A359 RK73GB1J101J CHPR 100 J 1718w
057 2863324(6) TRANSISTOR
R364,365 RK73GB1J222. CHIPR 22k J 1718w 8 2SK210(GR) FET
1366 R92-1252-05 CHPR  DOHM 09,10 2SC2714(Y) TRANSISTOR
1367,368 RK73FB24473. CHPR a7k 4 1710w 12 25C27120y) TRANSISTOR
1369 RAK73GB1.J473. CHPR 47 J 1718w Q1317 25C2412K(S) TRANSISTOR
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TS-870S

TX-RX UNIT (X57-4620-00)

VCO2 (X58-3390-03)

PARTS LSIT

New g ot Desti-
Ref. No. |Address p:r‘ts Parts No. Description nation
a2 OTC124EK DIGITAL TRANSISTOR
023 28C2712Y) TRANSISTOR
25 DTAV43EK DIGITAL TRANSISTOR
az6 OTC124%K DIGITAL TRANSISTOR
Q27 DTC143EK DIGITAL TRANSISTOR
VCO2 (X58-3390-03)
ke B42-2437-04 5/NO LABEL
ci CKT3FBIH102K CHIPC 1000PF K
2 CCT3FSLIHIDN CHIPC  100PF J
C3 CC73FCHIHO7O0D CHIPC TO0PF D
C4 CCY3FCH1HO700 CHIPC JOFF D
c4 CCI3FCH1HZ20J CHIFC 2°F
Ch CC73FCHIH180J CHIPC 18PF
C7 CC73FCHIHIZO) CHIPC 12PFF
Ca9 CK73FBTH102K CHIPC 1000PF K
cio CCT3FCHIHO0C CHIPC 10PF C
N CK73FBIHIOZK CHIPC 1000PF K
18] £05-0331-15 TRIMMER CAPACITOR  10PF
-3 E23-0464-05 TERMINAL

- F11-1085-04 SHIELDING CASE

F11-1086-14 SHIELDING COVER

(13-0904-04 CUSHION (COVER)
1 L33-0690-05 CHOKE COIL (3.3UH)
L2 134-2353-05 con
T 2F N30-2604-41 PAN HEAD MACHIN SCREW
A1 RK73FB2ABR2J CHIPR 68K J 110w
RZ2 RKT3FB2A271J CHIPR 270 4w
R3 RK73FB2A330J CHIPR 33 J 1w
R4.5 RK73FB2A472) CHIPR 47 J 1w
R6 RK73FB2A4T1) CHIPR 470 Jooow
A7 RK73FB2A560. CHIPR 58 Jooow
D1 15V164 DIODE
a1 25KS08NVIKS2) FET
a2 25CZN4lY) TRANSISTOR

Downloaded by
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A

M3 x 6 (F) 1 N32-3006-46
M3 x 6 (OC) 1 N33-3006-41
M2.6 x 6 {Br-Tap) : N87-2606-46
M3 x 6 (Br-Tap) :N87-3006-46
M2.6 x 8 (F-Tap) : N88-2608-46
M3 x 10 (TP-T) :N91-3010-46

TzRL -

AT UNIT
(X53-3340-02)

’arts with the exploded numbers larger than 700 are not supplied.
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TS-870S
EXPLODED VIEW

N32-2606-46
: N90-3008-46

6 (DISPLAY ASSY)

G M2.6x6(F)
N M3x8(TP)

X53 (B/4)

[ 0T e

O
S ™81
) O

)

/

]

88 89 90 97 )
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J601| x53 (/)
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82 Parts with the exploded numbers larger than 700 are not supplied. |




1 M09-0372-04
: N0S-0882-04
: N09-2051-05
: N11-0040-46
: N14-0509-05
o4 (FW) : N15-1040-46
M2.6x & (F) 1 N32-2606-46
M2.6 x 6 (Br-Tap) : NB7-2606-46
M3 x 6 (Br-Tap) : N87-3006-46
M3 x 8 (Br-Tap) : N87-3008-46
M2.6 % 8 (F-Tap) :MN88-2608-46
M2.6x 4 : N38-2640-46
M3 x 10 : NE7-3010-46
M2.6 x4 : N30-2604-41

“DpEZrRreQgTMMOoOO@>

‘paiddns jou aie gps ueyy Jabie| slaquinu papojdxa ayl Yuam sueq

X44 (A/9)

S0/R-Q1

M3IA 03001dX3

S0/R-S

v8




58

M3IA G30071dX3

S0/8-S1

S0/8-S |



EXPLODED VIEW

A5 (GEAR ASSY)

K M3 x6 (Br-Tap)
S M3 x6 (F-Tap)

QIR101 102

: NB7-3006-46
"1 N88-3006-46

AT UNIT
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- 1S-870S

: PACKING

N

21 DIN plug (7P) 24 DC cord 12  Warranty card
(E07-0751-05) (E30-3157-15) {B46-0310-03) : E,E2,E3,E9

22 DIN plug (13P) with Fuse (25A/32V) (B46-0410-40) : K
(E07-1351-05) (F05-2531-05) (B46-0422-00) : P

26 Fuse (25A/32V) 56 Bag 13 Instruction manual
(F05-2531-05) (H25-0708-04) (B62-0542-00)

27 Fuse (4A/250V) 14 Instruction manual

(FO6-4029-05) (B62-0543-00) : M,M2,E2,E3
54 Bag 15 Instruction manual
(H25-0029-04) . (B62-0544-00) : M,M2,E2,E3
ﬁ / 16 Instruction manual
; (B62-0545-00) : P,M,M2,E3,E9
f 17 Instruction manual
‘ \)/ (B62-0546-00) : E

18 Instruction manual
(B62-0547-00) : E

55 Bag
(H25-0079-04)

MIC Microphone
(T91-0352-15)

52 Carton board
(H13-0963-04)

50 Polystyrene foamed fixture (F)
(H10-2791-01)

51 Polystyrene foamed fixture (R)

(H10-2792-01)

2
53 Protection cover
(H20-1437-03)
57 ltem carton case
/ (H52-0730-02)
)
T~
[ |
Lo
~
T
g Y
3 58 Outer packing case
(H62-0641-03)
11 UPC code label
(B44-2163-04)
8 Sticker

(B42-5526-04) : K
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TS-870S

ADJUSTMENT

Required Test Equipment

1. DC Voltmeter (DC V.M)

1) Input resistance . More than 1TMQ

2] Voltage range : 1.5 to 1000V AC/DC
Note : A high-recision multimeter may be
used. However, accurate readings can not
be obtained for high-impedance circuits.

. DC Ammeter
1) Current range : 100mA, 1.5A, 15A, high-pre-
cision ammeter may be used.

. RFVTVM (RF V.M)
1) Input impedance : 1TMQ and less than 3pF,
min.
2) Voltage range : 10mV to 300V
3) Frequency range : 10kHz to 500MHz

. AF Voltmeter (AF V.M)
1) Frequency range : 50Hz to 10kHz
?) Input resistance : 1M or greater
3) Voltage range : 10mV to 30V

. AF Generator (AG)
1) Frequency range : 200Hz to 5kHz
2) Output : TmV or less to 1V, low distortion

. AF Dummy Load (DM. SP)
1) Impedance : 8Q
2) Dissipation : 3W or greater

. Oscilloscope
Requires high sensitivity, and external syn-
chronization capability (150MHz or greater).

. Sweep Generator (Sweep G.)

1) Center frequency : 50kHz to 90MHz

2) Frequency deviation : Maximum +35kHz
3) Output voltage : 100mV or greater

. standard Signal Generator (SSG)

1) Frequency range : 50kHz to 50MHz

2) Output : =133dBm/0.05uV to 7dBm/500mV

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

11. Noise Generator (Noise G.)
Must generate ignition noise containing harmon-
ics beyond 30MHz.

12. RF Dummy Load
1} Impedance : 150Q and 50Q
2) Dissipation : 150W or greater

13. Linear Detector
1) Frequency range : 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 BPF

o
To RF unit 10P ‘° NGB0 ==g T4 osc:lloscope
ouT & O IN

2) For adjustment of PLL/VCO BPF

INoO——— out
To PLL unit 5P Soe 1NGO T§ To oscilloscope
oUT O - +——OIN

17. Directional Coupler

18. Monitor Receiver
R-1000 class

19. Microphone
MC-43S or MC-60S8

20. Tracking Generator
21. Distortion Meter

22. Double Signal Pad (50¢2)
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1 V"0/UO
ADJUSTMENT (

Preparation ‘
Unless otherwise specified, knobs and switches
should be set as follows.

POWER .......ccoccv. ON PROCESSOR ... Center
ATT e 0 MIC . Center
AGC......oocooei Center PWR........ ... MAX
NB LEVEL ........... Center CAR... ... —...... Center

Front Panel

(
[ KENWOOD I — G1a1Tay reass sancrises

a o o
Il = ! A— I EJEJEE

————— e G0
s | L aHEHHBEB-M&MgE
&é L WF rnuscnr[: T
-8 ®oc

5-870
e _ i' Ty
= . .

e ’—\ 2 2N 2NN

i i \ 4 X

it |:-.©R| . en 3 [i] scan K ,l ] Jd O«

v ) ff \ { N

== cH 4 cue 5 % ‘
MiC L] ! " “a sl
. ' = fi s '

B —-—=L

AT TUNE THRU/AUTOD
|
AGC tEY SPCED P
S!lﬂ

=
ELLT

Rear Panel q

i o . -. { nn 0 5n i JP]
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ADJUSTMENT i;

Service Jig

A. Lead wire with minipin plug B . Flat cable (8P) C. Flatcable (12P)
(E37-0064-05) (E37-0581-05) (E37-0580-05)
About 27¢cm About 25e¢m About 25cm
How to Use

FINAL 7]

sention ==

C. Flat cable (12P)




TS-870S

92

ADJUSTMENT

Service Adjustment Mode
B Outline

—_

The TS-870S is adjusted by the normal method and
by another method using the service adjustment
mode.

In the adjustment mode, there are 28 menu num-
bers AO to BB. All adjustment data items are saved
in the EEPROM.

When the service adjustment mode is entered, data
is read from the EEPROM and placed in the CPU
RAM so that settings can be modified.

The EEPROM is updated only when data is written
in Menu No. BA,

Note : Transmission is possible in reception-related
adjustment modes.

Operation procedure

. Adjustment mode start

Hold down the [N.R.] key and [LSB/USB] key, and
turn the [POWER] switch ON to enter the adjust-
ment mode. The menu number will appear in
M. CH on the display.

. Adjustment mode menu number selection

When the [M. CH/VFO. CH] control is turned, the
menu number changes.

- Adjustment mode data writing

Press the [UP]/[DOWN] key or the microphone [UP)/
[DOWN] key in MENU No. BA.

. Adjustment mode cancel

When the [CLR] key is pressed, the normal
memory-channel display returns.

Note : If the power is switched OFF in the adjust-
ment mode, it is canceled.

Service Adjustment Mode Menu

Menu No. [Adjustment function Description
A0 System Checksum display o
(Program version confirmation)
Al ALC ALC reference voltage adjustmen:
A2 S-meter (SSB) Start level setting
A3 59 level setting ]
Ad Full-scale level setting ]
A5 Filter 8.83MHz IF filter center frequency
correction
AB 455kHz IF filter center frequency
correction
A7 Power 100W adjustment ]
adjustment (With power meter curve)
A8 50W adjustment T
(With power meter curve)
AJ 25W adjustment
{With power meter curve)
AL 10W adjustment
(With power meter curve)
AB | TX gain 1.9MHz band ]
AC 3.5MHz band
AD 7MHz band !
AE 10MHz band
AF 14MHz band
BO 18MHz band
B1 21MHz band ]
B2 24 5MHz band ]
B3 29MHz band
B4 ALC meter Stare level setting
B5 Maximum zone level setting
B6 Full-scale level setting
B7 SWR protection | Protection operation setting
B8 SWR meter VSWR=3 level setting
B9 FM FM deviation setting
BA System Writing into EEPROM
BB Display All LCD segments light
{Not light ON AIR lamp)

Downloaded by
RadioAmateur.EU
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TS-870S

ADJUSTMENT

|
l
g
splay Check [;f'
+
\_ Measurement Adjustment | [ l
Ite Condition z Specifications/Remark
m ' equimment | Unit | terminat | unit | Parts Method pectiica marks _4 h
Al reset 1VDCIN DC13.8V Front | Display| After displaying Display should be normal ) |
Pushing [A=B] key down, panel HELLO, the display | Should be at the reset F:'.
|POWER] : ON 1s reset as follows: |frequency b
DISP f. 1 14.000.00 3 ;-;
MODE : USB A
METER : ALC iy
ANT -1 i3
AGC g
i
di LCD 1) Menu No. : BB Check All LCD segments light ] g
sgments il
ant . ]r I
- Section il
Measurement Adjustment i if;
Item Condition % Specifications/Remarks i
em}}ﬁ;em Unit | Terminal | Unit | Parts Method P : -,,:
N 1) [POWER] : ON f counter |PLL CN510 | PLL TC800 | Frequency adjust. 20.000MHz = 20Hz | P"h
zguency MODE : FM (TP} i
i) Receive 1
IMHz 1) Display f. : 14.000MHz RF WV M CN503 L528 | MAX. :e]
1ak adj MODE : USB 1
Receive i
IMHz BPF | 1) MODE : FM IC506 L529 |Repeat for MAX. :
| Receive 2 pin L530 &
MHz BPF | 1) Display f. : 14.000MHz IC508 L5718 |Repeat for MAX.
| and MODE : FM 11 pin L519
‘quency Receive L520
eck
2) Display f. : 14.000MHz f. counter Frequency check 55.299~55 301 MHz
ck voltage | 1) Display f. : 30kHz DC V.M TP501 PLL TC506 | 1.8V 1.8+ 003V
& check
o1 2) Display f. : 7.489MHz Voltage check 45-7.0V
-k voltage | 1) Display f. : 7.500MHz PLL TCS07 | 1.8V 1.8 0.03V
& ~heck
0. 2) Display f. : 14.489MHz Voltage check 45~7.0V
:k voltage | 1) Display £ : 14.490MHz PLL TC508 | 1.8V 1.8+ 0.03V :
& check 2
23 2} Display f. : 21.489MHz Voltage check 4570V K J
k voltage | 1) Display f. - 21.490MHz PLL |TC509 [1.8V 18+ 0.03V i
& check :
24 2) Display f. : 30.000MHz Voltage check 4.5~7.0V 4
13! w1
k voltage | 1) Display f. : 30.000MHz TP502 |VCO2 |TC1 5.0V 5.0+ 0.03V 1 J ;
X58- i
A (VCO2) 3390 i '%
-3390-03 i 1B




1 S-8/705
ADJUSTMENT ¢

Measurement | Adjustment ‘
Item Condition ;. Specifications/Remarks
PN Terminal ' Unit ‘ Parts Method v
10. Output level | 1) Display f - 14.000MHz CN504 Output level check | -5~+2dBm
check MODE ' USB
LO1(CN504}| Receve
LO2A (CN50S) Meaturement condition CN505 —1~+B6dBm (64 220MHz)
. 50Q terminated
LO3 (CN502) —6~+0dBm (8.375MHz}
20MHz (CN503) -10~+0dBm (20.0000MHz)
LO4 (CN501) -10~+0dBm (10.0kHz)
11. 20MHz 1) MODE ' USB f. counter CN510 | PLL TCB0O0 | Check 20.000MHz + 20Hz
frequency Receive (TP)
(Final check)
Receiver Section
Measurement Adjustment
Item Condition . . . Specifications/Remarks
| I eqnfi:%ent Unit | Terminal | Unit | Parts Method P !
1. DSP PLL lock| 1) Display . : 14.000MHz DC V.M TX-RX | TP1 TX-RX | L4 3.50v 0.1V
voltage adj. MODE : USB
2 AGC voltage | 1) Display f. - 14.000MHz TP2 VR2 [3.00v +01V :
adj. MODE : CW ‘
[RF] GAIN - MAX
[AGC] : OFF
3. MCF adqj 1) Display f. - 14.000MHz Spectrum | RF CN16 RF L65 Adjust so that gain

MODE : USB analyzer L67  |is max. and band 73043 13050 73,057 ;
IAGC] : OFF L70 shown at right -
Spectrum analyzer setting Tracking CN17 L72 | becomes flat. |
Center f. . 73.050MHz generator |
Frequency span : 50kHz {
ATT . -10dBm
VBW, RBW : 1kHz i)

V.REF : 2dB/DIV
4. BPF adj 1) Display f. : 7.000MHz Spectrum |Rear |ANT RF L28 Waveform is as

MODE : USB analyser | panel L29 shown in the figure 6.900 7-100 7 349
[AGC] : OFF L30 at the right.
[AIP] : OFF Tracking |RF CN15 L31
Spectrum analyzer setting generator
Center f. : 7.100MHz (MH2)

Frequency span : 2MHz

2) Display f. - 14.000MHz L38 13.500 14.000 14 400
Spectrum analyzer setting L39
Center f. : 14.000MHz L40
Frequency span : 5MHz
(MHz)

3) Display f. - 21.000MHz L4 20.600 21200 51509
Spectrum analyzer setting L45
Center f : 21.200MHz L46

Frequency span - 10MHz

(MHz) B
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ADJUSTMENT

Measurement Adjustment !
Ite Conditi 1t ) ificati
m | ondition eqt}-iepﬂmnt Unit | Terminal | Unit Method Specifications/Remarks
{28MHz 1) Display f. - 29 800MHz SSG Rear |ANT Adjust so that the
BPF ad)) MODE - UsR panel gain is MAX.
[AGC] FAST
SSG frequency - 22.101MHz | AF V.M EXT. 5P
SSG output - =113dBm Oscilioscope
DM. SP
5 RXIFAMP [1) Display f. : 14.100MHz SSG Rear |ANT RF 75 Repeat 2~3 times
adj MODE : USB panel L77 for MAX AF output
IAGC| : OFF AF V.M EXT. SP | Connec- | L451 reading
[AIP] : OFF Oscilloscope tion L452
AF output : 0.63V/8Q DM, SP L458

SSG frequency © 14.101MHz
SSG output : -119dBm

|

* ltem 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Meny No. BA

8. Checksum T} Menu No. : AD Front | Display| Check Display : E7b9
check panel
|
7 voltage | 1) Menu No. - A1 DC V.M RF TPZ Front | [RIT/XIT] | 2.70V +0.02v
panel |knob
I S-meter 1) Menu No. : A2 SSG Rear |ANT TX-RX |VR1 Display 05 +02
adj. SSG frequency : 14.101MHz panel
SSG output - —=110dBm AF V.M EXT SpP
Oscilloscope |
S1 2) Menu No. : A2 DM. SP Front |[[UP] [UP] key : Push Reference display : 12+06
SSG output : -107dBm panel |key once time
S9 3l Menu No. : A3 Reference display : 45+10
SSG output : -81dBm
Full-scale 4) Menu No. - A4 Reference display : 80+20
SSG output : —23dBm
8.83MHz 1) Menu No. : A5 S5G1 Rear |ANT Front | [RITXIT] | The waveforms
IF filter ad) SSG1f. :1.79980MHz SSG2 panel panel |knob |must cross
SSG1 output : -60dBm Double
SSG2f. : 1.80260MHz signal pad
SSG2 output : -60dBm Connec-| TP401
Oscilloscope | tion
4RFLH; 1) Menu No. : A6 (10:1 probe) TP402
It arad

riting data : After items 6 to 10 have been adjusted:

1) Menu No. : BA
2) [UP] key : Push once time

Display ‘rEAdy* — ‘good" (If 'nG" is displayed, enter data again.)
3) [CLR] key : Push once time (Adjustment mode terminated)
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TS-870S
ADJUSTMENT

[ Measurement Adjustment
e Soiion sartst | Unit | Terminat | Unit | Parts Method SendiRcationniRensiG
quipment
11 ATT check | 1) Display f & 14 100MHz SSG Rear |ANT Front | ATTSW| AF output should be | AF output + 3dB
SSG frequency - 14.101MHz panel panel | (UP/ lowered 6dB at time
SSG output - =107dBm AF V.M EXT SP DOWN)
IAGC] ' OFF Oscilioscope
|AlP] : OFF DM SP
AF output | 1V/8Q
a. ATT . 0dB 1.0V ATT display - None ™|
b. ATT [UP] key : 6dB 0.5V ATT display : 6
c. ATT [UP] key : 12dB 0.25V ATT display : 12
d. ATT [UP] key : 18dB 0.125V ATT display : 18 1
e, ATT [DOWN] key - 12dB 0.25V ATT display : 12
f. ATT [DOWN] key : 6dB 0.5v ATT display : 6
g. ATT [DOWN] key : 0dB 1.0v ATT display - None |
12 S/N check | 1) Display f. - Indicated below SSG Rear |ANT Note : If the frequency is
AF VR : 0.63V/8Q panel 7.5MHz or less, AIP turns ON
SSG 1. : Indicated below AF V.M EXT SP automatically. Turn AIP OFF
However, USB : +1kHz Oscilioscope with the AIP switch before
LSB : <1kHz Distortion starting measurement.
meter
DM, SP
Frequency MODE SSG output SSG MOD DEV
100kHz AM -87dBm 1kHz 60% S/N measurement | 10dB or more.
1.500MHz AM -77dBm 1kHz 60%
1.8MHz LSB -119dBm OFF OFF MAX sensitivity 0.7V/8Q or more
3.5MHz LSB -119dBm OFF OFF measurement
5.5MHz LSB -119dBm OFF OFF
7.1MHz LSB -119dBm OFF OFF
10.1MHz USB -119dBm OFF OFF
12.5MHz USB -119dBm OFF OFF
14 1MHz Use -119dBm OFF OFF « |AIP] ;. ON Sensitivity down 5~15dB
18.1MHz USB -119dBm OFF OFF
21.1MHz USB -119dBm OFF OFF
24 8MHz USB -123dBm OFF OFF
29.8MHz USB -123dBm OFF OFF
29 8MHz Fi -119dBm 1kHz 3kHz « SINAD sentitivity 12dB SINAD or more.
measurement
13. SSB 1) Display f. : 14.100MHz SSG Rear |ANT Front |[SQL] |Set to the point Knob position 10 : 00~14 - 00
squelch MODE : USB panel panel |VR noise disappeared.
check [AGC] : OFF AF V.M EXT. SP
55G frequency : 14.101MHz Oscilloscope
SSG output : OFF DM. SP
2) S5G output : =101dBm Check Squelch should open
3) [SQLI VR : Fully clockwise Squelch should close
4) SSG output : -83dBm Squelch should open.
14 FM squelch [ 1) Display f. - 29.8MHz Front [[SQL] |Set o the point Knob position 8 : 00-12 ' 00
check MODE : FM panel |VR noise disappeared.
SSG output : OFF
2} S5G output : =119dBm Check Squelch should open
S5G MOD : 1kHz ‘
SSG DEV : 3kHz
31 [SQLI VR : Fully clockwise Squelch should close.
4) 55G output : -100dBm Squelch should open ‘
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ADJUSTMENT

TS-870S

Measurement Adjustment !
e Condition equiment | Unit | Terminal | Unit | Parts Method Specifications/Remarks
15. NB ad) 1) Display f.: 14.100MHz - SSG Rear |ANT  |RF  |L81 |Voltage minimum |
MODE : USB panel L82
SSG frequenecy - 14. 101MHz | AF VM EXT sP
SSG output | -80dBm Oscilloscope
DM SP
DCVM RF TP1
2] [NB] key : ON Noise G. |Rear |ANT Adjust output of Noise should disappear
INBI VR ; Center panel ' noise generator to
small input (S1) and
large input (S9) and
check each.
18. S-meter 1) Display f. : 14.175MHz S5G Rear |ANT Front | Display|S-meter level - S1 =111~-101dBm
check MODE : USB panel panel
[AGC] : FAST AF V.M EXT SP
[RF] GAIN : MAX Oscilloscope
SSG frequency - 14.176MHz | DM_ SP
SSG output - -107dBm
2) SSG output : -83dBm S-meter level * 53 -89~-77dBm
3) [NBl key : ON 4‘ S-meter level check | Same as when [NB| key off.
17. Auto notch | 1) Display f. : 14.175MHz SSG Rear [ANT Front |Display| S-meter level check S-meter off
check MODE : USB panel panel
SSG frequency : 14.1765MHz
SSG output : =73dBm |
[AUTO NOTCH] key - Push [ON) |
18. Voice 1) [AF] VR : Arbitrary Check The dispiayed frequency can
check [MENU] key : Push (ON) be heard vocally
(equipped IM.CHAVFO.CH] knob
on VS-2) - Menu No. 48
[UP] key : Step 73
[MENU] key : Push (OFF)
[FINE] key : Push (ON)
Transmitter Section
Measurement Adjustment
Item Condition . Jiﬁ; | Unit | Terminat | Unit | Parts Method Specifications/Remarks
1. TX MCF adi. | 1) Display f. : 14.200MHz Tracking |RF CN10 RF L100 | MAX
MODE : USB generator
Transmit
Spectrum analyzer setting Spectrum TP3
TG output : -10dBm analyzer i
Center f. : 8.83MHz "
Span : 10kHz
V.REF : 2dB/DIV
2.TXIF AMP | 1) Display f. : 14.200MHz 50Qdummy | RF CN4 RF L99,98 | Repeat 2 or 3 times | Reference value
adj. MODE : Cw Oscilloscoge 195,94 | for MAX. 2.5Vp-p or more
[CAR] VR : Center 192,91
Disconnect CN4 from the RF LB9
unit and connect a 50Q VR3
dummy load. Connec- | L457
Transmit tion L456
L455
2) After adjustment, set [CAR]
VR to MAX for confirmation
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ADJUSTMENT

3

4

[$1]

&

Item

Final base
current

ALC adj,

NULL adj.

ALC
‘requency
response adj

TX power
ad]

The power
meter on the
display is
also calibrat-
-ed at the
same time.

- gain adj

Measurement Adjustment
Conditio . . . Specifications/Remarks
1) Display f . 14.200MHz Ammeter Current drain First adjust VR501 and VR502
MODE : USR (Minimum current) | for minimum
[MIC] VR - MIN +250mA Adjust VR501 for an Increase
[CARJ VR : MIN of 250mA when switched to

Final unit VR501,502 - MIN
Connect ammeter

+ . External power supply

- . Power connector
Adjust to minimum current
with VR501 and VR502 in the
final unit.
Transmit

1) Menu No. - A7
Transmit

1) Menu No. - A7
Transmit

1) TX [M.CH] key : Push
Display f. : 29.700MHz
MODE : Ccw
Transmit

2) TX [M.CHI key : Push

Menu No. : A7

Transmit

1) 50w
Menu No. : A8

Transmit

After adjustment, [UP] key : Push

2) 25W
Menu No. : A9

Transmit

After adjustment, [UP] key : Push

3) 10w
Menu No. : AA

Transmit

After adjustment, [UP)] key : Push

[RITXIT)
knob
TCh
panel
Filter
Filter |VR1

1) 1.9MHz band Power meter| Rear | ANT Front [[UP]
Menu No. : AB panel panel |[key
Transmit

2) 3.5MHz band
Menu No. : AC
Transmit

3) 7.0MHz band
Menu No. : AD
Transmit

4] 10 TMHz band
Menu No. - AE
Transmit

51 14.1MHz band
Menu No. : AF
Transmit

Justment menu in the middle, save your settings with Menu No. BA

TX. Then adjust VR502 for
250mA over this reading

Current drain
(Minimum current)
+ driver current

(250mA) + 250maA

100w +5.0W
MIN. Reference value
0.5V or less
95W +5.0W ]
100W power check | 100W + 5w/

When unable to be set within
the range, ALC and frequency
réspanse to be adjusted

50w +3.0W
25W +2.0W
11W +2.0W

Press the [UP] key
after the beep
sounds for two or
three seconds.




e R S T A N R BRI
TS-870S

ADJUSTMENT

Measurement Adjustment —’
Item Condition Method Specifications/Remarks
6] 18.0MHz band Power meter| Rear Front |[UP] |Press the [UP] key
Menu No. : Bo after the beep
Transmit sounds for two or
71 21 OMHz band three seconds.
Menu No. : B1
Transmit
8] 24 9MHz band
Menu No. : B2
Transmit
89) 29 7MHz band
Menu No. . B3
Transmit
9. ALC meter | 1)1 dot Power meter| Rear Front [UP] key - Push
ad| Menu No. : B4 panel
Transmit
2) Zone MAX
Menu No. : BS
Transmit
3) Full
Menu No. : B6
Transmit
10. SWR 1) Nenu No. : B7 Through type| Rear | ANT Front | [RIT/XIT] | 40w +3.0W
protection Transmit power meter | panel panel
adj After adjustment, [UP) key : Push | 150Qdumm
11. SWR meter| 1) Menu No. : [UP] [UP] key : Push
adj Transmit key
12. FM DEV 1) Menu No. : B9 Power meter| Rear | ANT Front |[RIT/XIT] | 4.6kHz +0.1kHz
ad). AG output : 1kHz/30mV pane!l |knob
Transmit
MIC
13. FM MIC 1) Menu No. : B9 Check 3.0kHz + 0.5kHz
sense AG output : TkHz/3mV E.X
check AG output : TkHz/5m\V K.P.M
* Writing data : After items 4 to 13 have been adjusted-
1) Menu No. : BA
2) [UP] key : Push once time Display 'rEAdy" — ‘good” (If 'nG" is displayed, enter data again.)
3) [CLRI key : Push once time (Adjustment mode terminated)
4. Spurious 1) Display f. : 24.900MHz Power meter| Rear +1.656MHz -60dB or less
adj. MODE : cw Spectrum | panel spurious level MIN.
Transmit analyzer
5. Monitor 1) Display f. : 21.100MHz Power meter | Rear Display| Check 0.2V + 0.05V
level check MODE : UsSB AF V.M EXT SP | panel
[MONI] key : ON Oscilloscope
[MONI] VR : Center
IMIC] VR : Center
[AF] VR : MIN
AG output : TkHz/10mV
Transmit
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TS-870S

ADJUSTMENT

Measurement Adjustment
Item Condition entT:irtl.enl Unit | Terminal | Unit | Parts Method Specifications/Remarks
16 Processor | 1) Display f : 14.200MHz Power meter| Rear | ANT Front | Display| Check COMP meter : 15-25dB
check MODE - USB panel panel
[MIC] VR . Center
[PROC] key . ON AG Front |MIC
[METER] . COMP AF V.M panel
AG output © TkHz/10mV
2) AG output : TkHz/1mV COMP meter : 1dot light
17 Sidetone 1) Display f. : 14.200MHz AF V.M Rear EXT. SP Check 0.63V + 0.3V
check MODE . CW Oscilloscope | panel
[MONI] VR - Center DM. SP
Key down Electronic KEY
keyer jig
18 CW 1) Display f. : 14.200MHz Power meter| Rear | ANT Electronic keyer jig | Full break-in operation
oreak-in MODE : CW Oscilloscope | panel . Key down {(When the key is turned OFF,
check [VOX] key : ON the receive mode returns
[FULL/SEMI] key : FULL Electronic KEY immediately.)
keyer jig
2) [FULL/SEMI] key : SEM| Semi break-in operation
[DELAY] knob : Center (When the key is turned OFF,
the receive mode returns
after a while.)
19. DRU check | 1) Connect a microphone to Hold down the [CH1],| Can be recorded for about
lequipped the MIC jack. and talk into the 15 seconds.
on DRU-3) MODE : USB/LSB microphone.
IMIC] VR : Center
[REC] key : Push Release and press | The recorded voice must be
the [CH1] key again. | played back.
20. Sub tone 1) Display f. : 29.100MHz Power meter| Rear | ANT Check DEV : +0.5~1.0kHz
check MODE : FM Linear panel Tone f. : 88.2~88.7Hz
MIC jack : 600Q terminated | detector
[A=B], [TX-B] key : Push Oscilloscope
[M.IN] key : Push two times | f. counter
[RX-M.CH] : Push
Transmit Microphone | Front | MIC
panel
21, TX 1) Display f. : 29.100MHz 29.100.000MHz + 145Hz
frequency MODE : CW
check Transmit
22.TX 1) Display f. : 14.200MHz Power meter| Rear | ANT a Set AG to 1.0kHz | Within 6d8
frequency MODE : USB/LSB Oscilloscope | panel and turn the [MIC]
characteristic|  MIC jack : Connect to AG VR to set to 100W.
check AG output : TkHz/5mV AG Front |[MIC b. Change the AG
400Hz/5mV AF V.M panel frequency and
2.6kHz/5mV measure the
Transmit difference between
the power levels at
1.0kHz and at
another frequency
¢ Take a measure-
ment for each USB
and LSB
I
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TS-870S

ADJUSTMENT

Measurement Adjustment
Item Condition eq;riiiﬁem Unit | Terminal | Unit | Parts Msthod Specifications/Remarks
23. Processor | 1) Display f. : 14.200MHz Change [PROC] VR
check MODE : USB so that the first
[PROC| key - ON segment on the
[METER] key : Push COMP meter lights.
[PROC]I VR : MIN
MIC jack : Connect to AG
AG output : 1.0kHz/1mV
Transmit
2) AG output : 1.0kHz /10mV Check COMP meter
(20dB UP) s within 156~25dB
Transmit
24 AT 1) Display f. : Indicated below | Through type| Rear | ANT Front | Display| Check ON AIR LED light.
MODE : CW power meter | panel panel AT TUNE LED light.
[METER] : SWR 150Qdummy When tuning completed,
[THRU/AUTOI : AUTO LEDs off.
Transmit
After checked retuen to Frequency
receive mode. 1.910MHz
3.600
2) [AT TUNE] key - ON 3.700 AT TC Note : When Beagins AT tuning after enter-
7.000 29.700MHz and ing the transmission state.
10.100 SWR1.0t01.3, This should stop within
14.000 variiable capacitor roughly 6 seconds.
18.100 has flutters so that |SWR : 1.2 or less
21.000 1t does not stop, Power : 70W or more
24.900 adjust the TC1 at
29.700 which SWR 1.2 or
less is acceptable.

Adjustment Points
B Side view

©)

CN510 (TP)
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TS-870S5

N Upper view

©

CN504

TC506 @

IC508 ‘rcso?@
[ ]
m TCEOS@

©|L520 TCEQQ@
® [L519

® |L518 o

TP501

C50
® |L530

© |L529

@CN503

L528

o

cNso1(0)

@ TC800

@CNS‘IO
() cnsoz

TP502

PLL

ADJUSTMENT

[T 11 CNaos

(g) CN412
& TP401
(X

L455

L4851 onaor
raIlren
L456 L4557 Fa

(X

(5

La52

RELAY
] [ |
CiN4
v
]
CNE
TC1
@)

CN413

DH

CN41 1 FILTER

. L458
o]

TP402 CN404

CONNECTION

PLL (X44-3210-00) (B/9)

TC506 » Lock voltage adj. (VCO1)
TC507 : Lock voltage adj. (VCO2)
TC508 : Lock voltage adj. (VCO3)
TC509 . Lock voltage adj. (VCO4)
TC800 : 20MHz frequency adj.
L518~520 : 55MHz BPF adj.

L528 : 20MHz peak adj.
L529,530 : 60MHz BPF adij.

VCO2 (X58-3390-03)
TC1 : Lock voltage adj. (LO2A)

102

FINAL (X45-351X-XX) (A/5)
VR501,502 : Final base current

FILTER (X45-351X-XX) (B/5)
VR1 :ALC freguency response adj.
TC1 : NULL adj.

FILTER
— |
VR502 r
CN506
©
FINAL
CN503
CN505

CONNECTION (X45-351X-XX) (C/5)
L451,452,458 : RX IF AMP adij.
L455~457  : TXIF AMP adj.

VR501 @
o
€]
[ Jcnsos
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M Lower view

TS-870S

ADJUSTMENT

J2 J3
CNs 1
| (-
L44 L3828
@ele
139 = IC6
L45| @ | @ | @ |L29
S
L46|@ | @ | @ |L30
L40[ = |
IC5
_@LLN
L50
VR2 L IC4

CN15

Olsr > TP3[/) Los
7)o
@ |L70 o TP2
[~ )
©® [L72 Lmo
L75
ole]
it FILTER
L77

=

VR?

@]
) :‘

VR3
VR1 <]
AL (25|
A2 e
QTP
L DRU-3
TX-RX UNIT

RF
R™ "X44-3210-00) (A/9)
Vhe : Spurious adj.
VR3,089,91,92,94,95,98,99 : TX IF AMP adj.
L28~31,38~40,44~46,50,52 : BPF adj.
L65,67,70,72 : MCF adj.
L75,77 : RX IF AMP adij.
L81,82 : NB adj.
L100 : TX MCF adj.

TX-RX UNIT (X57-4620-00)

VR1 :S-meter adj.

VR2 :AGC voltage adj.

VR3 : DRU-3 recording level adj. (Adjusted to the mechanical center)
L4  :DSP PLL lock voltage adj.

i
.
i
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i "

TERMINAL FUNCTION

CN No. [ Pin No,[ Name [ Function CN No. | Pin No. | Name Function '
RF UNIT (X44-3210-00) (A/9) : RF 16 |DLE? |DDS1 enable signal (LO1)
N2 Coaxial | RAT RX signal :; ;);\JCD glr_\]LDDDS latch select signal (TX - “H")
CN4 Coaxial | DRV TX drive signal 19 |op 9V
CN5 Coaxial | LO1 15t local oscillation 73.08~103.05MHz 20 |sp 5V
CN6 Coaxial |[LO2A | 2nd local oscillation 64.22MHz CN501 1 GND GND
CN7 1 TXB TX 8V 2 LO4 DDS3 output
2 |RXB RX 8v CN502 | Coaxial | LO3 DDS2 output (8.376MHz)
3 |AGC _ |AGC voltage : CN503 | Coaxial | REF Reference signal output for TX-RX unit (20MHz)
CN10 |Cosxial | TRB8 | RX IF output/TX IF input 8.83MHz CN504 [Coaxial [LOT  [LOT output (73.08~103.05MHz)
CN13 1 SPS Speaker signal CNS505 | Coaxial | LO2A | LO2A output (64.22MHz)
2 [on royng;sinsl CNS06 | 1 |FMD | FM modulation signal
3 AGC AGC voitage
a ™C T . H* 2 GMND GND
5 RXC RX - "H* 3 GND lGND
6 |84 Analog 8V RF UNIT (X44-3210-00) (D/9) : PHONE
71145 14V-switched CN901 | 1 [SPIT  |Phone jack through
8 |GND__|GND 2 [sPc  |GND ‘
CN14 1 15K Filter selection 15kHz 3 |SPO1 | Phone jack output
2 8 |flerssscondki RF UNIT (X44-3210-00) (E, F, G, H, 1/9) : VR
3 BK Filter selection BkHz -
4 |VSF Forward wave detection voltage CN903 | 1 |DGND |Digital GND
5 |VvsF Reflected wave detection voltage 2 [VPWR | MIC/PWR VR 1 50 0—t
6 |ALM  |ALC meter output 3 [VMIC I MIC/PWR VR 2 e 2}
7 THP Thermal protection 4 VDLY CAR/DELAY VR 1 DGND O—dt
8 NC 5 VCAR |CAR/DELAY VR 2
9 |UCK2 |RF serial/parallel convert clock 6 |[5D 5V
10 |UDA2 |RF senal/parallel convert data CN904 1 DGND | Digital GND
11 ENRI RF serial/parallel convertor IC1 enable 2 VMON | PROC/MONI VR 1 '
12 |ENR2 | RF senal/parallel convertor IC2 enabie 3 VPRC |PROC/MONI VR 2
13 |ENR3 |DAC enabie 4 |VKEY |AGC/KEY VR 1
14 |NC 5 VAGC |AGC/KEY VR 2
15 |RBK RF blank signal 6 5D 5V
16 |-6 -6V CN90s | 1 |NC i
17 |GND GND 2 |WENB |Width encoder B
18 |NC 3 |WENA |Width encoder A
19 |SS TX/RX control signal TX: "L 4 SENB | Shift encoder B A B
20 |NC 5 SENA Shift encoder A &G
J 1 SPO Speaker signal 6 |GND GND
2 COM Relay common terminal CNB06 1 GND GND ‘
3 SS TX/RX control signal 2 VRF AF/RF VR 1
4 MKE TX relay close 3 VAF AF/RF VR 2
5 BRK TX relay open 4 RENA | RIT encoder A
6 |ALC ALC input 5 RENB | RIT encoder B
7 RL 13V output when TX 6 5D 5V
J2 EXT BX |External receiver output CN907 1 GND GND
J3 IF OUT |SM-230 2 |VSQL |NB/SQLVR1
RF UNIT (X44-3210-00) (B/9) : PLL : \ég:ﬁm L”ABéiOL Vﬁd2 "
.CH encoder
CNS00| 1 |GND  |GND , ‘ 5 |CENB |M.CH encoder B !
2 NFMT | FM modulation on/off signal (FM TX : L") 6 5D 5V
3 VB3 21.489-30MHz
4 VB2  |14.489-21489MHz | VCO select signal FINAL UNIT (X45-351X-XX) (A/5) : FINAL
5 VB1 7.489~14 489MHz Active "H" CN501 | Coaxial | DRV Drive input (From RF)
6 |VBO  10~7.489MHz CN502 | Coaxial | PO TX signal output (To FILTER)
7 UNL Unlock detection output (Unlock : "H%) CNB03 1 145 138V
8 |SHp |GHD 2 [1as  |138v
9 PLE2 PLL2 enable signal (LO2A) ’
3 TXB TX 13.8V
10 |PLEY PLL1 enable signal (LO1)
4 |GND GND
1 PCK Clock 5 GND GND
12 |PDA PLL, DDS data
13 14D 14V CNb504 1 14V 13.8V
14 |DLE3 DDS3 enable signal (LO4) Z 14V 13.8V ‘
15 |DLE2 DDS2 enable signal (LO3) 3 GND GND
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TERMINAL FUNCTION

>N No. [Pin No.| Name Function CN No. [Pin No.| Name Function
N501 | Board | 14F Power supply 13.8V connecting harness 9 |DGND |Digital GND
in | 14F Power supply 13.8V connecting harness 10 |TXB TX power 8V
GND Power supply 13.8v connecting harness " VSF Pass through
GND Power supply 13.8V connect ing harness 12 |VSR Pass through
FIANL UNIT (X45-351X-XX) (B/5) : FILTER CN403 | 1 14A 13.8V
N1 Coaxial | PO Filter input signal g ;BS E)?i:' av
N2 | Coaxial | ATO TX output signal (To AT) a 8A Angafog gV
N3 1 BA 8V 5 APG GND
2 |GND GND 6 |SPO3 | Speaker output signal input
3 |GND GND 7 SPG Speaker GND
4 |148 14V CN404 [ 1 [SPG  [Speaker GND
g LIJTZSKZ ;:\; e 2 SP Speaker output signal
It register cloc Na05 14 3.8V
7 |UDA2 |Shift register data GhHR ; mg :3I8V
8 ENF1 Shift register enable 3 |AGND An-alog GND
9 DGND | Digital GND 4 AGND | Analog GND
10 |TXB TX power BY
11 |VSF Forward wave detection voltage CN406 ! THe Pass through
12 |VSR Reflected wave detection voltage 2 |TXB Pass through
N4 1 ATA Make for AT through/on relay i ;gD [1)38t\f| 8V
2 |28AT |24.5-30MHz s lias |3 égé,j
3 25AT 21.56~24 5MHz 5 8A Anélo 8V
4 [18AT |18.5~21.5MHz AT coil tap 7 lewb b
5 14AT 14.5~18.5MHz band data 8 GND GND
6 10AT 10.5~14 5MHz 9 145 13.8V
7 TAT 4.0~7.5MHz 10 145 ‘13.8\!'
8 [4AT 2.5~4 OMHz 1 l1as 13‘8\/
1% ?dNSD (134NVD 12 |PSW Power switch on : "H"
1 {aNo _Jah TR e
| 1 RL TX/RX select signal output 2 |agnD Anélo GND
2 [ANTS | ANT 1/2 select signal output gl i timugh
- 2 _[GND END 4 |TS Pass through
‘INAL UNIT (X45-351X-XX) (C/5) : CONNECTION 5 |GND  |GND
401 1 15K 455kHz filter select 'L*: Filter on CN410 | Coaxial | LO3 Local LO3 8.375MHz (From PLL}
2 |3K 455kHz filter select 'L": Filter on CN411 1 TIF TX IF input
3 |[6K 455kHz filter select  *L*: Filter on 2 |GND GND
4 1T External AT tuning control (Pass throughy 3 |RIF RX IF output
5 |TS External AT tuning control (Pass through} 4 |[GND GND
: ggié i o CN412 [Coaxial [ TR88 | 8.83MHz
5 g ASihiG CN413|[ 1 [TXB  |TX power 8V
NF1 Pass through R R 8V
9 |VSF Pass through 2 X8 X power
10 [VSR |Pass through 3 |AGC |AGC line
11 |THP | Pass through FINAL UNIT (X45-351X-XX) (D/5) : AVR
12 114D 114V CNneot [ 1 [1av [138v
@180 |14y 2 14V [138v
14 |14v |14y 3 (oD |GND
15 14V 14V
1 .8V
16 |PWS Power switch on : "H" GNeh2 ! 45 138
2 145 13.8V
17 |9pP PLL power 9V
3 |AGND |Analog GND
2= PLLPOWEEEY 4 |AGND |Analog GND
19 (-6 -6V output 9
20 |GND GND CNB03 1 THP Thermal protection on : "H"
02 1 8A av 2 |TXB TX13.8V
2 GND GND 3 14D 13.8V
3 GND GND 4 8D Digital 8V
a 145 13.8V b 14D Digital 13.8V
) 6 8A Analog 8V
5 14S 13.8v
7 GND GND
6 |UCK2 |Pass through
8 GND GND
7 |UDA2 |Pass through
B8 ENF1 Pass through o 143 192y
ug 10 (145 [13.8v
105
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| O-6/US
TERMINAL FUNCTION

CN No. | Pin No. | Name Function CN No. |Pin No.| Name Function ] (
1 14S 13.8V 9 GND GND
]; i’f\\/f\’ E’;\g\?f switch on : "H* CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL
CNB04 1 14S 13.8V i i GND ehg
2 NFMT [ Not FM TX signal
2 145 13.8V :
3 |1xB TX 13 8V 3 VB3 VCO selest signal
4 GND GND - VB2 VCO select signal
5 |GND GND 5 |vB1 VCO select signal
6 VBO VCO select signal
CNB0s 1 MOT+ | Motar drve + 7 UNL PLL unlock signal
2 MOT - | Motor drive - 8 GND GND
FINAL UNIT (X45-351X-XX) (E/5) : RELAY 9 |PLE2 |PLL2 enable signal
CN30T| 1 |RL TX/RX select signal input 10 |PLE1  IPLL1 enable signal
2 |ANTS |ANT 12 select signal input 1ot FleSahediocs
3 GND GND 12 |PDA PLL serial data
CN302 | Coaxial | ATO TX signal input (From FILTER) :i 1DT_23 gggg[;:fbt; signal
CN303 | Coawial | RAT RX signal output (To RF} 15 |DLE2 DDS2 enable signal
CN304 | Coaxial | AT1 Input/output to AT (RX : Qutput, TX : Input) 16 |DLE1 |DDS1 enable signal ‘
CN305 | Coaxial | AT2 Input/output to AT (RX : Input, TX * Output) 17 |TXC TX control signal
il ABITIGND :g SFI’\]D (PTLD er 9V (Pass th h)
pow ass throug
Chao? | TP ANT2 GND 20 |5P PLL power 5V (Pass through)
W301 TP ANT1 srgnal line CN2 1 GND GND
W303 | TP ANTZ signal line 2 |-6 -6V (Pass through)
AT UNIT (X53-3340-02) 3 5P PLL power 5V {Pass through)
CN1 Coaxial |AT1 AT input 4 9P PLL power 9V (Pass through)
CN2  |Coaxial [AT2  |AT output o f'f:,'v Tg_‘gsr Goniptigeal
CN3 1 VRE +BV reference voltage for A/D 7 14V 13.8V
2 POD2 |VC2 position detection, VR101 output 8 14D Digital 13.8V ‘
3 |GND [GND 9 |14D Digital 13.8V
4 POD1  |VC1 position detection, VR102 output 10 |THP Thermal protection
CN4 1 NC 11 |VSR Reflected wave analog voltage
2 |M2- Motor 2 drive — 12 |VSF Forward wave analog voltage
3 M2+ Motor 2 drive + 13 |ENF1 Enable for IC1 on FILTER board
4 |Mi1- Motor 1 drive - 14 |UDA2 |Serial data for IC1 on FILTER board
5 |[Mi+ Motor 1 drive + 16 |UCK2 [Serial clock for IC1 on FILTER board
CN5 1 NC 16 |TS AT-300 control signal
2 |F15 Power line 11~14V 17 |TT AT-300 control signal
3 |GND GND 18 |6K BkHz filter select signal (
CN6 1 ATA Make for AT through/on relay L":On 19 13K Skhe filter seloct sngnal
2 InC 20 [15K 15kHz filter select signal
CN7 1 ATG GND for discriminating that is connected CN3 1 oD Digital v
to microcomputer 2 MENA Mafn encoder pulse A
2 |SPED |Motor speed control pulse 3 MENE Mam encoder pulse 8
3 |APRE [Control selection 2 [DGND:. | Digitsl GND
H" : Preset type, "L" . Auto tuning type CNa 1 NC
4 VRE +5V reference voltage for AID 2 NC
5 |PR22 [Motor 2 control signal 3 |SPED |Internal AT speed control signal
6 |PR21 Motor 2 control signal 4 |APRE |Internal AT control select signal
7 |POD2 |VC2 position detection 5 |VRE Reference voltage for A/D convertor +
8 |PR12 |Motor 1 control signal 6 |PR22 | Motor 2 control signal
9 |PR11 | Motor 1 control signal 7 |PR21 | Motor 2 control signal
10 |POD1 |VC1 position detection 8 |POD2 | Motor 2 position voltage
11 |GND GND 9 |PR12 |Motor 1 controf signal
CN101 1 28AT 24.5-30MHz 10 |PR11 Motor 1 control signal
" 1 POD1 |Motor 1 position voltage
g r1\|5c.£‘ﬂ' 21.5~24 5MHz 12 GND GND
4 18AT 18.5~21 5MHz AT coil tap CNS 1 GND GND ‘
5 |14AT |14.5-185MHz band data 2 |CTS Communication inhibit signal from TS-870S
6 |10AT 10.5~14 5MHz 3 |RTS Communication inhibit signal from personal computer
7 |7AT 4.0~7 5MHz 4 |RXD TX data from TS-870S ‘
8 |aAT 2 5~4 OMHz 5 |TXD RX data from personal computer '
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1S-870S |

TERMINAL FUNCTION

CN No. |[Pin No. | Name Function CN No.|Pin No.| Name Function i
6 |KEYS |Key jack sensing signal CN9 T [BLNK |LED goes off control signal i
7 |DASH  [Electronic keyer dash signal 2 |Ko Key input 0 i)
8 DOT Electronic keyer dot signal 3 K1 Key mput 1 E L
9 |GND |GND 4 K2 Key input 2 e
10 |HO DSP control data bus 5 K3 Key input 3 {1
11 [H DSP control data bus 6 |K4 Key input 4 I
12 [H2 DSP control data bus 7 |Ks Key input 5 : i
13 [H3 DSP control data bus 8 |K6 key input 6 1z
14 |Ha DSP control data bus 8 |K7 Key input 7 I
15 |H5 DSP control data bus 10 |PSW Power switch input signal 5
16 |H6 DSP control data bus 11 [ENL4 Enable for IC501 on SW board L
17 |H7 DSP control data bus 12 |ENL1  [Enable for IC502~504 on SW board -
18 |HENA |DSP A enable signal 13 |UDA1 | Serial data for SW board R
19 |HENB |DSP B enable signal 14 |UCK1 |Sernal clock for SW board

20 |HRW | DSP read/write control signal 15 [LATC  [AT tune LED control signal
CNE ] GND GND 16 | TXC TX control signal (TX LED control)
2 |HAo DSP control address bus 17 |RES IC501~504 reset signal

3 |HA? DSP control address bus 18 |5V 5V

4 |HA2 | DSP control address bus 19 |8D Digital 5V

5 |[GND GND 20 |DGND |Digital GND

6 |BEEP |Beep control signal CN10 1 NC

7 |MD Microphone down signal 2 |WENB |Width encoder pulse B
8 MU Microphone up signal 3 WEBA | Width encoder puise A
9 |[SS Standby switch 4 |SENB |Shift encoder pulse B
10 |GND GND 5 SENA | Shift encoder pulse A
11 |KEY Key down signal 6 |GND GND

12 |DRST | DSP reset signal 7 NC

13 |CKY TX wave control signal 8 (5D Digital 5V

14 |RXC RX control signal 9 |RENB |RIT encoder pulse B
15 |TXC TX control signal 10 |RENA | RIT encader pulse A
16 |AMUT | AF mute signal 11 |VAF AF VR analog voltage
17 |VCEN |TX-RX unit IC26 enable 12 |VRF RF VR analog voltage
18 |UCK2 | TX-RX unit serial clock 13 |GND GND

19 |UDA2 | TX-RX unit serial data 14 |NC

20 [DREN |DRU-3 control enable signal 15 |5D Digital 5V

21 |PLUL TX-RX unit PLL unlock signal 16 |CENB |Click encoder pulse B
22 |PLEN | TX-RX unit PLL control enable signal 17 |CENA |Click encoder pulse A
23 |EOM DRU-3 end of message 18 |VNB NB VR analog voltage
24 |VBSY |VS-2 busy signal 19 |VSQL |SQL VR analog voltage
25 |STR V5-2 synthesize control signal 20 |GND GND

26 |GND GND CN11 1 NC

CN7 1 5D Digital 5V 2 |[SS Standby switch
2 |VAGC |AGC VR analog voltage 3 [NC
3 |VKEY |KEY VR analog voltage 4 |GND GND
4 |VPRC |PROC VR analog voltage 5 |-6 -8V
5 |VMON |MONIVR analog voltage 6 RBK RF mute signal
6 |DGND |Digital GND 7 |NC
7 |INC 8 ENR3 |Enable for IC7 on RF board
g8 |8D Digital 5V 9 |ENR2 |Enable for IC2 on RF board
9 |VCAR |CARVR analog voltage 10 |ENR1 |Enable for IC1 on RF board

10 |VDLY |DELAY VR analog voltage 11 |UDA2 | Serial data for RF board
11 |VMIC | MIC VR analog voltage 12 |UCK2 |Serial clock for RF board
12 |VPWR |PWR VR analog voltage 13 |NC
13 |DGND |Digital GND 14 | THP Thermal protection
N8 1 5D Digital 5V 15 |ALM ALC meter analog voltage
2 |[14D Digital 13.8V 16 |VSR Reflected wave analog voltage
3 |14D Digital 13.8V 17 |VSF Forward wave analog voltage
4 |ENL2 | LCD driver control enable signal 18 6K 6kHz fiiter select signal
5 |ENL3 |LCD driver control enable signal 19 |3K 3kHz filter select signal
6 |UDA1 |LCD driver control serial data 20 |15K 15kHz filter select signal
7 |UCKT  [LCD driver control serial clock CONTROL UNIT {X53-356X-XX] (B/4) : SW
8 |BLANK [LCD goes off control ;;gnar CN501 7 DGND | Digital GND
9 |DIM LCD dimmer control signal 2 5D Digital 5V
10 |GND GND
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TS-870S ]
TERMINAL FUNCTION )

|CN No.|Pin No. | Name | Function CN No. |Pin No.| Name Function !
3 (5V 5V 2 HAQ DSP data address
4 RES IC501~504 reset signal 3 HA1 DSP data address
5 |TXC TX control signal (TX LED control) 4 HAZ2 DSP data address
6 |LATC |AT tune LED control signal 5 |GND GND
7 UCK1 Serial clock 6 BEEP |Beep control signal
8 UDA1 Serial data 7 MD Microphone down signal
9 ENL1 IC502~504 enable 8 (MU Microphone up signal
10 |ENL4 IC501 enalbe 9 SS Standby switch
11 | PSW Power switch output signal 10 |GND GND
12 |K7 Key output 7 11 |KEY Key down signal
13 |KB Key output 6 12 |DRST | DSP reset signal
14 |K5 Key output 5 13 |CKY TX wave control signal
15 |K4 Key output 4 14 [RXC RX control signal
16 |K3 Key output 3 15 |TXC TX control signal
17 |K2 Key output 2 16 |AMUT | AF mute signal
18 (K1 Key output 1 17 |VCEN |IC26 enable
19 |[KO Key output 0 18 |UCK2 |Senal clock for TX-BX unit
20 |BLNK |LED goes off control signal 19 |UDA2 |Serial data for TX-RX unit
CONTROL UNIT (X53-356X-XX) (D/4) : MIC o Efj[i ?ng en_fg'& ook ot ‘
- -RX uni unlock signal output
CNSOZ | 1 |SS |Standby switch 22 |PLEN  |TX-RX unit PLL enable
2 |MD M!crophone down signal 23 |EOM | DRU-3 end of message signal output
2 '8"1;11 g:;iﬁp:j?;f) ;r?oi'gna' 24 |VBSY | VS-2 busy signal _
5 MCG GND ;g (S;LREJ éilé synthesize control signal
g mi:e m:gfpﬁgne signal output s ! GND GNP
2 CTS TX inhibit signal from TS-870S
TX-RX UNIT (X57-4620-00) 3 RTS TX inhibit signal from personal computer
CN1 1 |TIF TX IF output (455kHz) 4 |RXD  |TXdata from TS-870S
2 |GND TIF GND 5 |TXD RX data from personal computer ‘
3 RIF RX IF input {455kHz) 6 |KEYS |Key jack sensing signal
4 |GND RIF GND 7 |DASH | Electronic keyer dash signal
CN3 1 LO4 Local 4 input (466kHz) 8 |DOT Electronic keyer dot signal
2 |GND  [LO4GND 9 |SND: 1OND
3 |FMD  |FM modulation output (To PLL) 10 1HG DSP data bus
4 |aonD EMD GND 11 |H1 DSP data bus
CN4 1 [MIC  [Microphone signal input i DOPdata bes
2 |msa MIC GND 13 |H3 DSP data bus
3 MCG GND 14 |H4 DSP data bus
4 Ss Microphone standby switch :g ;‘g ng g::: E:ﬁ
5 |MU Microphone up 17 |7 DSP data bus (
? gﬁw? %iﬁ”&?&i;’ﬁ&'ﬁl 18 |HENA |DSP A enable signal
19 |HENB |DSP B enable signal
CNS ! GND GND 20 |HRW | DSP read/write control signal
2 |DRMG [MIC GND CN9 1 [14A [Analog 13.8V
3 |DRM | Microphone signal output 2 lap Digital 8V
4 DRO DRU-3 playback signal input 3 145 13.8V
5 |5D Digital 5V for DRU-3 4 |sa Anéio a8V
6 |GND |GND AU (v
7 EOM End of message (End : *H') 28 :
s |ovF Over flow signal (Over flow - *L") CN10 1 SPI AF input when headphone through
9 |DREN |DRU-3enable 2 |SPG |GND
10 |sp DRU-3 serial data 3 SPO1 Headphone AF output
11 |SCK | DRU-3 clock CNT1 1 |GND  |GND
CN6 1 [vo Audio signal 2 145|138V
3 |SD VS-2 control data | BAG i L
4 |scK VS-2 control data clock 5 |TXC TX:"™H
5 |BSY |vS2busy 6 |AGC  AGC voltage |
6 |STR VS-2 synthesize control 7 |CKY Keying signal
Vi 5C 5V for VS-2 8 SPON Speaker signal output
8 |GND GND CN12 1 |SPO3 |Internal speaker AF output
CN7 1 |GND |GND 2 |SPG  [GND ‘




TS-870S |

TERMINAL FUNCTION

1]
1i
>N No. | Pin No.| Name Function CN No. Pin No.| Name | Function i
ZN13 | Coaxial | REF 20MHz reference signal for PLL, DPS (From PLL} | U6 1 GND GND b I
iR 1 |GND GND KEY 2 |GND GND 1
XTSPl 2 INC 3 |KEYS |Key jack sensing signal 5 I
3 INC 4 [NC !T .
4 External speaker signal output 5 |KEY Key down signal i i
5 Signal input when external speaker not connected | |J7 1 GND GND 4 E‘nf
2 1 |GND [GND COM | 2 |NC ) e
‘addle 2 INC 3 |TXD RX data from personal computer 3 ;e
3 [NC 4 |RXD TX data from TS-870S {1 F
4 |NC 5 |NC 31
5 |DASH |Electronic keyer dash signal 6 |NC g
6 [DOT Electronic keyer dot signal 7 |CTS TX inhibit signal from TS-870S - [}
7 INC 8 |RTS TX inhibit signal from personal computer [
8 [NC 9 |NC 116
9 [NC LCD ASSY (B38-0736-05) 191
10 |KEYS |Key switch slgpai N ] GND GND : j
11 _|KEYS 1Open when using paddle 2 DiM LCD dimmer control signal : i
’ 1 GND ) 3 |BLANK | LCD goes off control signal %
Ty 2 RTTY signal 4 |UCK1 |LCD driver control serial clock ",
3 GND 5 |UDA1 |LCD driver control serial data i
4 RTTY signal 6 |ENL3 | LCD driver control enable signal i I
; T |NC 7 |ENL2  [LCD driver control enable signal i F{
oCr 2 |NC 8 14D Digital 13.8V Wl s
3 |ANO  [RX audio output 9 |14D  |Digital 13.8V : F
4 GND ANO GND 10 |5D Digital 5V s 2
5 |PSQ Squelch open : GND, Squelch close | open 4
6 |SMET |S-meter voltage output L
7 NC
8 GND GND
9 |[PKS Standby switch when using PKD input
(Front panel microphone input is muted)
10 |NC
11 |PKD TX input
12 |GND PKD GND
13 |SS Standby switch
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TS-870S pcBOARD VIEW | ]

RF UNIT (X44-3210-00) (A/9) : RF Component side view
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A RO TR c
TS-870S e BoARD VIEWS

BN - . S

RF UNIT (X44-3210-00) (D/9)

RF UNIT (X44-3210-00) (D/9)
Component side view

Foil side view

B X44-32]1 D/9

RF UNIT (X44-3210-00) (E/9)
Component side view

RF UNIT (X44-3210-00) (E/9)
Foil side view

c917
St 2
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— RF UNIT (X44-3210-00) (F/9) RF UNIT (X44-3210-00) (G/9)
arm. Component side view Component side view
R
s Z";;
: X44-321  F/9
i e
h VCA Flee D gsi‘ﬁiiﬂ . b . g
— — 2 2539 el VRI0Z manE T e
sk & EN903 el T AGC/KEY . o0y it 35| Gx-g*-?-o PROC/MONI
A E o =
im_im i%%
- 50 RF UNIT (X44-3210-00) (F/9) RF UNIT (X44-3210-00) (G/9)
Qe Foil side view Foil side view

RETITE

T
10w
*R207 R200
20 IOGi

G/9
B W o e PROC/ MONI

o
§

b
14
I—;

i
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RF UNIT (X44-3210-00) (H/9) RF UNIT (X44-3210-00) (1/9)
Component side view Component side view
r'__\

X44-3p]

RF UNIT (X44-3210-00) (H/9) RF UNIT (X44-3210-00) (1/9)
Foil side view Foil side view

I— AF/RF
_ SivR905

Component side
Foil side
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" = NP — = e Y

FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION Component side view
0-00 : K,PM,M2,X 2-71: E,E2,E3,E9
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5 == e R D - CEL F

FINAL UNIT (x45-351X-XX) (¢/5)  PC BOARD VIEW TS‘87O

: CONNECTION Foil side view

0-00 : K.P,M,M2,X
2-71:E,E2,E3,E9

25A1162
28C2712

B

<8

c

25D1406

2SD1624
S
- E
8 c
3SK131
4
R
2
UPC7805H

QUTPUT

GND
INPUT (Case)

Component side

Foil side
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Té-87OS -PC BOARD VIEWS

CONTROL UNIT (X53-356X-XX) (D/4) : MIC CONTROL UNIT (X53-356X-XX) (D/4) : MIC

Component side view ) Foil side view
0-11:K,P 0-21:M 0-22:M2 0-71:X 0-11:KP 0-21:M 0-22: M2 0-71:X
2-71:E 2-72:E2 2-73:E3 2-74:E9 2-711:E 2-72:E2 2-73:E3 2-74:E9

Component side
Foil side

174

T e il T G S e (= i T i §



ap

-

TTEEF‘?@EEF@ET?

|88 |[|(=5L H _3”"

a2 tal 82 el ead 3l &} til

e F w” | fe Eg%k "
|

(un) LNn
{oo-0

(6/H)

%)

(6/3) (oo—0iZTE—4¥X)

:__““1 OO THIE OHHE |

LE: T

| £2 3
E‘_- D o]

27 2

E EE IR

| o=t Hag T
= ¢ e

rég .9 o éé ahE

|é§ - TEYIRERT it o
e = sedpoANT 34

{E n BOB"*E=E §§

I_E—mn"'— L]

(so-gca-ZoM)
w3003

O

s

NS

=[N
188 =)ol 53] Je|m
|§~z:>;;<.,:
= N E
s *

r_
l

Tirigaiiaace? fREeE 48

TR

128

]

uw
um
=

L

gadapnlifeirgadong

iigﬁnitifff?

rnnfufisd

2 8LaasaigRtazakh
—

?9?909 E

HEHBEEEED

_j
-
=0y

" mm |
(NOWdO) T-nug |
i

B}

i

IR E 3

@

*%JL@EL@E;L
g+ 5

e

(D0-0Z9H—LSX)
1mn X=Xl

EE

{6/0) (00-DIZE—¥¥,

{3NOH) UKD

.
o
¥

g ro-oe
) Tosan

zeva
U

[MIEINET | B LLv'Dey

(ercrase -
(Appovioss

e
¥O¥0
OV EOYD
]
Zovn

(AJTLLEvST
[# W

ARSLIVET
HEORL D"

(SHEeL0st




T
sequinu sbod s wesboip pnosg : @5
151 SH0d 0} J8jeY : (BE) = ﬂ
ow—/o . Bt
9 SUEEE00RERECCIS Em_ o =—
felalelafel [kl zing, I_ Lw
[ ndmﬁl — e e :
TEEtEtiBsEss I8 -mwm R dlg -
_ =] ﬁ Trea
E _ 0L WD -0
_ (5/0) Doe-x1sE-590) _ )| o
g(wEﬂ_lEh _ S0 GRS mm
1 | =
£
&=
NN ¢,
o LS
iz '
§ -
{
g
_ e
_ @ .l ) {
T A (6/%) (00-0128-¥vx) .Iwr
_ CRCRCNCRC] e R (4H) LNR gy "
_ $3Esaf Biig _
_ (s/8) .ﬂa?x_n—..m _ ) WH__
(aaE) LN TN Sﬁ:ﬁw&ﬂnﬂé
UNA TYNLY
2 - Tl @ e o] @ T
m L g | _ L_ssaed =
/) fmexist-sno | S5z mmmu..m_ £3 82 sesseds
(o] (XX $9o90 s i eI ¢ LT INRGAA © 00-0
1 =R q
&) &=
Z| ik
feami
7 L1243
—

S0/8-S1 WvdIvid ILLVINIHIS
I [fezasstoge S vsisay r I = . i ,_ .




sy

TS-870S  TS-870S 1

BLOCKD ¢

J3 @ :
12 .
o OINRRTON . e
i i - = = — _ _ = _ e ——— ||1|..Il|..||||u|_ ﬂ M
1RAT _ e —————— i
H s an e ' ISK1I1IMIx2 ASSKH: wwxo__.u.__._m_zv —
ke Q22 ISKITUMI _ AX IraMix 15%Hz fCNalt
owioen| > “os HK-K——Dh 2SCRTYE | Mieer il _
: 1
_ _
BPe _ 1
s = Q26,27 D450
_ il i e a3 25K5201K431 1 |
! 1EKITUM) e !
_ | AF AMP e
LPF BPE
| somee| P it 1 n.z_n_rG {z i
- aze _ _
ASK131M) h H
IF AMP
1 BPE
U E i i Qres _ _ !
2502954 ! 25K 22181502 029,30,31 ' ’
} DRIVE Ame RF AMP 25C27120¥1x3 | e A e _ :
BPF [ LT- T I _ v ISK131UMIx2 @I @ :
vl_v.—l 4.7 |—A T—A. 1 T
Mg 1 : _ V & DET : _ TX 2nd Mix /.m| P i
_ } iz 028 L e e e 5 e 2 e e ;
_ G = 7 25C271HY T - ' i
as01 , _ NE AMP . i
1 | zsciem 25C3T3I2 ||._ | 113 I e _n _w
L h
_ ] | Q16 _ ] g !
= 2507954 Ice e 1 7|\@y g
" M —J
_ WMMW%G%M _ Lot e i umxmw__z. IC6 s S e _ PLL I
2 F ] - - — . — - —— — - — —— — 1
_lllllllllllll _ - T® IF 4AMP NIMZ204M J —I I
e i BPF 047 H
—-—— a | __ 05 14— _ H
[ ] MHs
O O O » Qs Q4344 — a5z asag @
__ ¢ E _ 1 " ISKI8BAIR) 25K 2081Y) umm:a,ﬁ_x L ICTA8) 1 .mm_wwm 2502054 2SC2T14LY)
A L Pi N
_ _ _ L oH :m ey al TX dth Mix LEVEL SHIFT OWER CO Y poc T Mm _ IR
oot 1[I ; <<
m O - amaria[© m _ ICTIE8) ICaIL !
apE s [T T6C s ae? B _
1 1 14521 —KH \ 25€c27121Y)
LPF [l o = 25C2712IY) 2 ‘
peT 4~ 1.5 o4 _ MHi LEVEL SHIFT Emwm;w ALC AMP e
ATO MHE _ _ == _ _“_,.__u
| BPF VSR 1
_ ' _ ; kS &~ ! _ |
_ _ IC7i4/8) IC8i4/4} _ g
1 L | 1 _ . 5
_ _ _ K IC717/8 IcHE \cat4) 11128 _ _ E
L]
| 21 o L ALG NBY 5V 1
< ! oh ;
i i i Hi—D | ]
_ , !
' : 3 NG ' .,."
i . |
! 1 - ALM ; .m
_ e .mw
ﬂ VSR _
s e— 1
o e S — e — -IIIIIIIII'I - — i — - — J
LTS _ A—V A _ Q525 IC508
EXT | 2SCITIAIY] SNTES1AN
m 2t _ .
0820,521,522.5:
- mwﬂ i _ - 2SKSDANVIKED)
EXT
' 252996101 252714
_ Ic6 h
| PR - —— - —— ——
CONTROL
——le— -
"
CONTROL VCO1 : 73.08-B0.54MHz
| “ouy I — 103.05MHz VCO2Z : B0.54-87 54MHz
| swes ' VCO3 : 87 54-94 54MH:
[ I-_ _.I.Iu_ VCO4 - 94.54-103.05MHz

...~ 18

LCD ASSY
179

i e e TR




e e — — i — i — = — o = —

EBA~DBA
[AWLLZIST wuBis E9155 OIA OJ
&

: y rwoz 2150
' poh
£05ND
(WINZZLEDSE
11@\|\|A| 4d100988W (0501 (WNZZLEIST
—_————
_ 1Al L2IST wirizose | (wztezose -
. | oos5 _ 7150 5150 ury
'y 0085
P _ullu.l....lnllulnlullnlul-I-I-I....l..lulnl.....lllu.lulnl..Ilull.il.ululnll-.ll|_ _ _ s
L] m ] —
| |
J#LLzase (AIZLLZIST (AIPLLZOST
. | £1SD mvu 0£50 LESD
SIS D T H _ | IR —
A = wnzost |
e | ws |||
1
_ _ 44100988W & _ ﬁ
1 | s [ 1 THINDY0-a8'L
_ | _ _ ZToLLd JELBILNS  THINGY'Y THPS ¢
: | ExtDIvzeeIsz - 00521 e el § el
L'9'50 | _ 1 .
_ _ _ H _ 1500 4d & 4d8 = 4d8
1
(AIZLLZIST  JE1GOLNS
| _ (HDI0ZNST | _ 1 tpichezane 2050 9021
_ __ _ _ _
¢ : i
1
= AL b _ | | _ " I~ ail
> W " (AIPLLEDSE _ ' el ﬁ\
0 | 1192935 W IAIZLLZIST 906EIHPLOA
=] . | _ _ ! .,w:zwz 1050 £0521
T =3 _ A _ f\; _ | NOMS 1 W4
NOLLO, &
a a £nua +I+||.o (AWLLZISE  (AWLLZDSE _ : e P IR
- = _ oBa N 0i0 60 ] | _ jeubis
e e e ———— i \ ___/
m © ' © | i o NI s 4TV > o
Q m WOOLZNFN _ _ uny - 200 (ANBOSHSZ) rvT\
A (2HAS - N (4IAZZLEDST A
— TN ¥2l _ ' S bl e 0 nﬂmowm«wmx
c A _ uvzzaay oW SLh | veszl i ZN g R U
. ) I ! (i €20l ' _ 000L/L 1N e N
3 = o _ ! 2 =
Zr'Lrazdl ] i 1
o d 1 zzoLLd LAIZLLZISE (AMEZLEZIST (AJZLLZDSE
. & _ 10591 1050 805D
o8 | 10MLNOD . !
R m _ ‘_, _ +— 1500 £
Irl* e
WOQLZWEN | wou A“v au ) X OSSN o | IAIZLLZIST (ESHIANBOSHST IHINSLEE  HINSLED
m =] 95 ] + Er] _ | ! mwﬂ_.:._ A/ﬁ £050 5057050 _
L]
m..l_ ‘i HOLINOW Al me nveswad | o _
o 3INOL 30IS Wyl FEDI mquwuma« 29y !
. Bzuqm“ A 5] AH_..V _ _ THAl+5EY] taa
4 ] 1 zzoLd (AlZLLZISE
oy AN [ ISMELPZISE  ISHIZLIZIST _mvzm”mﬂmm _ 052! Aﬂ 0L5D L
wer 1 B Tl e . ED ¥L0 b _
(i | | THAlg5r]
_v_nﬂ_m.mn TLELLSW _ >— : A . . ————————— e ———
. =] _ =
! _ o e -l B
i 3131 i
_ _ A — 7
RaLL0 AN S ER ! &
EShT Ton Al | C20 WOISTINEN “ 5
| IMZLPZIST (41214235
d 1 xw L0
' II_ w b %L 1221910
_ _.lwlA W AN < —l avia we |—{oow _._|
| sl Rt Ry iy ST T mzesswrn LMD
45 22rrv WDOLZWIN  SLEFNY  ELLG-ELLPZO08N OPESHY T 14 £ral
££31 TLELLSW Fral 29l €21 5221 4L |
BTN 1

"

— - — i —

-— o — — —
| - - — — i — — - — —— — — — — — — — f—— . — — — — — LS

9 YYD

S0/8-S1  S048-51


Administrator
RadioamateurEU


TS-870S  TS-870S

LEVEL DIAGRAM

Receiver Section
I RF COMNECTION TX-RX
=114 4dBm -100.8aB8m -80dBm -10dBm -84 BoBm -68 GABm -76.50Bm -61.6dBm -10.3d8m -47 2dBm ~43 BdBm -46dBm -B8.3d8m 120mVp-p
I | | 1
~113.5d8m -§1.5¢8m _ -85 DelBm -85,7dBm -8308m ~45.708m -B0dEm _ -71.90Bm -61.6d8m —40.BdBm -20.5d8m | -45.408m -5330Bm ~43.2d8m |
Lo | | |
ANT LA l1(e) | CN16 nz:@ Q26 | TPaD2 |
- o i | RIFI
- = = - _ ™ L
| = = G o | t 2 O
|@.ﬁ| - L..@ — m M“ﬁl _H _mau gt 5 L@:/ Ll.u.- w‘
Lsg 7 | T a4rs | RIF ] 7
o ] i o o -3 i Qi L R a5 S _m 1 \c18 o
42 «my & —
ExT ANT & s Les LIS Lo LA 121 Ic25
T az7
|
-112.94Bm ~45.5dBm
B Measurement condition
Frequency 14.2MHz I The figures shown are signal generator output required for 3 constant audio output with a constant AF gain control setting
ANT input  -113dBm Set the AF gan control for 0.63V/BE audic putput at -113dBm signal generator input at 14 200MHz
AF output - 0.83V/8Q. 1kHz 2 Tomessure signal generatar oulpul connect a 0.01uF capacior between the signal generator and the check pol
3. AP OFF
Transmitter Section
. \ TRRX | CONNECTION | AF o .
¥ T T 1
0.0sv any aw T5mvV 12mv ITmv 35mV 2BmV 0.2av 0.04V 0.037V 0.15v 16my 0.058V oev 0w 0.04V 1.av
Smv Ak 8my | 0.0 any | 0037V 1amyv z2mv SamV _.uc 1 .u_{_ oW i TTmy 0.42v
| |
| | | T |
| . = L L@l ] ‘
i g
e 1 o <
T em e 117 e D67 _m a9 | & DRV
. L100 L9
! FINAL
1.5Ve-p 15Vp-p 5Vpp 210Vp-p
280Vp-p

B Measurement condition

Frequency | 14.2MHz

Output : 100W (ALC zone maximumi|

Mode : USE |Low frequency section)

Microphone input | 1TkHz, 5mV (Low frequency section)

1
2
3

High frequency section is measured by the RF volimeter in the CW mode
Low frequency section is measured by the AF volimeter
Final unit section 15 measured by the oscilloscope

2.00pp
|

@»z:
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TS-870S

DRU-3 (DIGITAL RECORDING UNIT)

DRU-3 External View DRU-3 Parts List
New Desti-
Ref. No. ‘Address parts Parts No. Description n:lsioln
ACCESSORY UNIT (X42-3090-20)
C301 902 CK73FBIHI03K CHIPC 0010UF <
€903 CK73FFIEN047 CHPC 0IUF 2
€905 CK73GBIHIO  |CHIPC 0O10UF ‘
€906 £92-0004-05 TANC 1OUF 15wy
c9n07 CK73GHIHI0ZK CHIFC 1000PF X
Cao08 C32-0009-05 TANC 4 7UF 10Wv
£909 CK73GBIHIONK CHIPC  1000PF X
N1 * | E40-5748-05 PIN CONNECTOR {117)
R901 802 AK73681J103J CHIPR 10K J  1/16W
A903 AK73GE1J223J CHIPR 22K J 1116W
R904 RAK73GB1J103Y CHIPR 10K J 116W
RY05 AK73GB1J474) CHIPR  470KJ  1/16W
R906.907 RK73GB1J103 CHIPR 10K J  1/'6W
R308 R92-1252-05 CHIPR  00HM
1C901.902 MBBBI06PF ic
10303 M52003FP ic
1C304 * | 1SD2580! ic
1C305 * | TCT4HC1124F IC
DRU-3 PC Board Views
Component side view Foil side view
J72-0370-02 J72-0370-02
+
w0
(=]
o
(i o e
pray N o
|l IR
TR 285
;IIHHI !’s
a0
_1ego1 :
B ;o
113 \ 6
] L

[ 1 Component side
Foil side
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DRU-3 (DIGITAL RECORDING UNIT)

Overview
The DRU-3 is an optional digital audio recording/
playback unit for the TS-870S. It has the following fea-
tures.
* Record transmit tone (main unit MIC input)
* Playback recording from the speaker or output as
transmit modulation signal

Operation
B Recording transmit tone (MIC input)

The microphone input signal from the DRM pin is
input to 1C904 (ISD2560GI) and recorded. The timing
of each port is as follows.

The input address is set by pins 1 (AQ) to 10 (A9) of
IC904 (ISD2560Gl) When pin 27 (P/R) is LOW, the
signal is recorded while pin 23 (CE) 1s LOW.

B Playback as transmit signal

Recording transmit tone (MIC input)

Recording
i address ] Address 0 | |
| I
e, G c——
| 300nS* | | |
e M | '—
Fm N I I
J | | |
CE | 37.5nS
| |
L L | |
1C905 H | | | |
1CLR | | ] |
| | | ]f HIGH during
PD ) I J| ! | processing
| | | |
EOM | | | |
(IC9051Q) | | L I L
| | | |
MIC nput : A e —
| |

|
Recording end

* :Minimum
Playback as transmit signal

Playback

186

The record signal is played from pin 14 (SP+) of | address  |Address0| [ |
IC904 (ISD2560GI). The timing of each port is as fol- A0-A9 _>|k_ )I'(_ j || : .'
lows. | . : — ;

The playback address is set by pins 1 (A0) to 10 (A9) LI (P F ]
fo IC904. When pin 27 (P/R) is HIGH, the signal i1s H [ - '
played back when pin 23 (CE) goes LOW. When play- ce |' 1nS : : :
back ends, a LOW pulse is output from pin 25 (EOM). - b}"} : l' —
This pulse is latched by IC905 (TC74HC11 2AF), and pin 1CLR L—I I I | I } !

5 (1Q) of IC905 i1s kept HIGH The microcomputer - I |F : | | HIGHduring
checks pin 5 of IC905, and pin 15 (1CLR) of ICI0S s L } — B E——
made LOW by the IC902 serial-to-parallel converter. EOM : ]' ]' r—:—Ll
Pin 5 of IC305 goes LOW and processing ends. f1Ca05 1Q) F ; || . F
T MW
tcso Eomy { Lo Ui
Timing waveform
1/0 Map (IC904: ISD2560Gl)
PinNo.| Port Pin [I/O Function AL [inimal] [PinNo.[ Port Pin [I/O Function AL [Inital
name | name lactive level} |state name |name lactve level) |state
1~10 | AO~-A9 | | Address input 20 ANAINn |
11 AUX Unused 21 ANAout 0
12 |Vssd | | Digital ground | [22 [ovF O [ Overflow signal output L H
13 |Vssa || Analog ground ] 23 |CE | L H
14 |SP+ |DRO |O|Speaker analog output 24 |PD | | Interrupt processing L H
15 |SP- Unused 25 |EON O | End of Message output L H
16 Veca |5V 26 Xclk | | Unused
17 MIC DRM | | | Analog microphone input ] 27 P/R I | Playback/record control signal
18 Mref |DRMG | | | Microphone reference ‘L' Playback, "H" . Record.
19  |AGC [ | 28 | Vecd 15V |




| S5-8/0S
DRU-3 (DIGITAL RECORDING UNIT)

DRU-3 Circuit Diagram

X43-3090-20

I o0 1,902 : MBB8306PF 1C903 IC905 I
| IC903: M62003FP : 2 X _wj
1C904 : ISD2560GI RES INT 1CK Veo I
I 1C905 : TCT4HC112AF l i cd ‘GND ; ; e —_— :lli l
o ——Vece nch 1J 2CLK
| 1C901 35 Huc  ncl® 41 1pR 2ck 29 | I
| Uso vee 22 —“—T —1a 2k HZe co09 I
21 L0AD RESET |2 C901 81a- 2Hle 007
| 3100 S e 0.01 Haa-  zpg[0 |
| ;o0 o o ap I
02 06
[ ? 03 05 :; |
| 8] >¢ O4rg [ Co05y g 0.0 |
Vss OE - {= -
| || 2| s |
IC904 =3 Rl
0E ~3
' LI PN Veed 22 8] 8 |
2 27 ) =
| L PRI |
A2 Xclk
| ; A3 EOM ;i l
; = A4 PD 9 I
A5 CE
| 4 PN OvF |22 |
I —2 A7 ANAout i; ’ﬁ—fif;iﬂ |
AB ANAINn
I 1C902 :? " AE :2 a2 !
| 1 16 ] o Mt §3%2L§'? |
Uso Vee Vssd MIC €907 |75 "T"O~
| 21| 0AD RESET 2 Blvssa  Veca 2 1} K |
| —i 00 si :; = MWispe  spap? 0.001
-1°! 07 " 0.01 ]_ R;;vg & I
! qe v, = o Tao] | K 38 |
03 05 10K +8x 2
| Isc 042 7ex '
| 81 vss oe |
R901
e S| |
| |
| |
I
I
| wAEMEEREREE |
| ?|3|5(3|2[8[3|5|5|5|2 |
Ko s o i A S 5 OJ) o i) ) i s . (2 s
cngot | © oo 9
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| S-870S |
PG-2Z (DC CABLE)

PG-2Z External View

PG-2Z Parts List
Parts No. I?:;‘;: Description
E30-3157-15 DC cable assy
F05-2531-05 Fuse (25A/32V)
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T1S-870S |

SPECIFICATIONS

Item

Rating

Mode

J3E (LSB, USB), A1A (CW), A3E (AM), F3E (FM), F1D (FSK)

Number of memory channels

100

Antenna impedance

500 (With Antenna Tuner 20 to 1502}

Supply voltage

DC 13.8V + 15%

Grounding method

Negative ground

g Current Transmit (Max.) 20.5A
% Receive (No signal) 2A
g Usable temperature range -10°C to +50°C (+14°F to +122°F)
Frequency stability (-10°C to +50°C) Within £10PPM
Frequency accuracy (At room ternperature) Within £10PPM
Dimensions W x H x D] 330x 120 x334 mm/13.0x4.72 x 13.1in
(Projections included) (339 x135x 375 mm/13.3 x5.31 x 14.8in)
Weight Approx. 11.5kg (25Ibs)
Frequency range 160m band 1.8" to 2.0"°MHz
80m band 3.5 to 4.0"MHz
40m band 7.0 to 7.3"*MHz
30m band 10.1 to 10.16MHz
20m band 14.0 to 14.35MHz
17m band 18.068 to 18.168MHz
15m band 21.0to 21.45MHz
12m band 24.89 to 24.99MHz
10m band 28.0 to 29.7MHz
Output power® SSB, CW, FSK, FM Max. | 100W
= Min. | 20W or less
= AM Max. | 25W
2 Min. | 20W or less
5 Modulation SSB Balanced
E FM Reactance
AM Low level
Spurious emissions —60dB or less
Carrier suppression 50dB or more
Unwanted sideband suppression (Modulation frequency 1.0kHz) 50dB or more

Maximum frequency dewviation (FM) | Wide +5kHz or less
Narrow +2.5kHz or less

Transmit frequency characteristics (-6dB) 300 to 2600Hz

(TX lower cutoff : 300Hz, TX bandwidth : 2.3kHz)

XIT shift frequency range +9.99kHz

Microphone imppedance 600Q

1.81MHz : Europe, France, Holland; 1.83MHz : Belgium, Spain

1.856MHz : Belgium, France, Holland, Spain

3.8MHz : Europe, Belgium, France, Holland, Spain

7.1MHz : Europe, Belgium, France, Holland, Spain
Belgium, Spain : 10W fixed on 160m band




TS-870S

SPECIFICATIONS

Item

Rating

Circuit type

Quadruple conversion superheterodyne

Frequency range

100kHz 1o 30MHz

Intermediate frequency

1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th . 11.3kHz

Sensitivity SSB. CW. FSK 100kHz to 500kHz 1V or less
(At 10dB (S+N)/N) 500kHz to 1.62MHz'8 4uV or less
1.62MHz"® to 24 5MHz 0.2uV or less
24, 5MHz to 30MHz 0.13pV or less
AM 100kHz to 500kHz 2uV or less
(At 10dB (S+N)/N) 500kHz to 1.62MHz"® 31.6uVor less
1.62MHz"8 to 24 5MHz | 2uV or less
24 5MHz 10 30MHz 2uVorless
FM (At 12dB SINAD) | 28MHz to 30MHz 0.25uV or less
g Selectivity SSB Lo : 300Hz, Hi: 2600Hz -6dB | 2.3kHz, -60dB ' 3.3kHz
E CW  Width : 200Hz -6dB : 200Hz, -60dB : 450Hz
& FSK  Width : 500Hz -6dB : 500Hz, -60dB : 1000Hz
AM Lo : 100Hz, Hi: 4000Hz -6dB : 9kHz, -60dB : 12kHz
FM  Width : 14kHz -6dB : 14kHz, -60dB : 18kHz

80dB or more
80dB or more
40dB or more

Image rejection (1.8MHz to 30MHz}
1st IF rejection {1.8MHz to 30MHz)
Notch filter atteneuation

RIT shift frequency range +9.99kHz

Squelch sensitivity | SSB, CW, FSK, AM 100kHz to 500kHz 2uV orless
500kHz to 1.62MHz™8 20uV or less
1.62MHz¢ to 30MHz 2uV or less

FM 28MHz 1o 30MHz 0.25uV or less

Audio output (88, 10% distortion) 1.5W or more

Audio output impedance 80

*6 1.705MHz: Canada, U.S.A.

Specifications are subject to change without notice or obligation due to ongoing technological developments.

KENWOOD CORPORATION

14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan

KENWOOD SERVICE CORPORATION
P O BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A

KENWOQOOD ELECTRONICS LATIN AMERICA S.A.
P.O BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama

KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158

KENWOOD ELECTRONICS DEUTSCHLAND GMBH

Rembricker Str. 15, 63150 Heusenstamm, Germany

KENWQOOD ELECTRONICS BENELUX N.V.
Mechelsesteenweg 418 B-1930 Zaventern, 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 ELECTRONICS ITALIA S.p.A.

Via G. Sirton, 7/9 20129 Milano, Italy

KENWOOD IBERICA S.A.
Bolivia, 238-08020 Barcelona, Spain

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.
(A.CN. D01 499 074)
P.O Box 504, 8 Figtree Dnve, 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
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