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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. [n transmit mode, the microphone input

SM-230.

TXMIX 4 | 73.06MHz | TXMIX 3

signal is converted from analog to digital and applied to
the DSP. Itis 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.

TXMIX 2 455kHz TXMIX 1

[«+—O MIC INPUT

[ —}e -+
% 8.83MHz ™
9 \ / ) DSP
RX MiX 1 73.06MHz | RX MIX 2 - RXMIX 3 455kHz RX MIX 4
RX
v > >+ > - — AF OUTPUT
fuor fLos ' fLos FMD
fLO™ : Local frequency 1
fLO2 : Loca! frequency 2
LO1 LO2A ~_) LO3 ~_) LO4 :
73.08~ 64.22MHz O 8.375MHz O (455+f)kHz f}°3 | ocelreauency
103.05MHz LO4 : Local frequency
(MOD) O\C f: LO4 mode offset
FM

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
< ~yation.

fiN=fLo1 - fLo2 —fLo3-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 freguency 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 freguencies 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-
ceiving pitch varies along with the transmitter side
tone, it is 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
USB, 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.)

M Reference signal generation circuit

The reference frequency fSTD used for frequency
control is determined by the 20MHz crystal oscillator
(X800 and Q800 : 25C2714). One reference frequency
is output as the reference signal fRer 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 (S0-2), 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.

W LO2 (PLL section)

Q1 : 2SKB0OBNV in VCO2 (AB01 : 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
mode) to produce a 20kHz (5kHz in FM mode) compari-
son frequency.

The VCO2 output is applied to pin 6 of IC509:
MB86001PF, 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 VCOZ2 frequency is locked. The division
ratio is transmitted from the control unit.

The output from PLL2 is passed through buffer
0539, amplified by amplifier Q532, passed through a
low-pass filter, its impedance is converted, and is then
output to the RF section as LO2A.

N 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 : 25C2996 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 : 2SC2714 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 1MHz steps. The
division ratio N is transmitted from the control unit as
data (N : 18 10 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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Q520,521,522,523
25KS508NV(K52)

TS-870

VCO select signal
Q512 VB0-VB3
28C2714(Y) D501 VCO1 :73.08~80.54MHz
veor RLS73 VCO2 : 80.54~87.54MHz
REF 20MHz VCO3 - 87.54~94.54MHz
To TX-RX VCO4 : 94.54~103.05MHz
D503
veo2 RLS73
4 »
IC507 MB86001PF Cj K
OPTION o0 Q514 Q515 Q527,528,529 0524 Q526
2SC2714(Y) | 2SC2712(Y) 2SC3722K(R) D505 | 55c2714(Y) 25C2996(Y,0)
s o RLS73 LO1:
o= i 1/20 |—»] wl A LPF g o (L BPF 73,08~
Rin| il I LPF [ 103.05MH:
Q800 To RF
25C2714(Y) RDLSS"773
X3 N=18~48 | N ‘ VvCO4
Q513
20MHz 25C2714(Y) Q530 Q531 1C508
- 25C2712(Y)  2SC2714{Y) SN76514N
mn
BPF +
fREF -
18~48MHz Q525
28C2714(Y)
1C500 Q500 IC506 Q502 54,54~
F71022 2SC2712(Y) SN16913P 2SC2712(Y) 55.54MHz
+
» DDS1 | LPF A BPF - BPF
+
1.46~0.46MHz 5.46~ IC506
4.46MHz SN16913P
Qs01 1C503
25C2712(Y) pPD74HC390G
15
FM select signal SW: On when FM mode
NEMT Q537 2SD1757K
FM modulation ht
signal 0
FMD 1C509 MB860CTPF
053453553 | A0t Q539 Q532
20kHz 2SC3722K(R) 2SC2714(Y) 2SC2954
(FM : 5kHz) LO2A
N1 » PD »{ A.LPF ~ LPF — 64.22MHz
Rin DO2 To RF
N1=1/1000
FM N1=1/4000 Fin (28KS08NY)
N2-3211 N2
FM N2=12844
1C501 oM Q506 Q507 Q508
F71022 2 25C2712(Y) 2SC2712(Y)  2SC2712(Y)
LO3:
DDS2 > CF500 —{ CF501 }— LPF f——— 8.375MHz
To CONNECTION
1.625MHz Q503 Q504,505 8.375MHz  8.375MHz
1C502 25C2712(Y)  2SK508NV(K53)
F71022
LO4:
»| DDS3. > | LPF > (455+f)kHz
To TX-RX
(455+f)kHz 0510, 511 )
2SC2712(Y) ke

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 CP5Q0,
CP501, and Q500), passed through a low-pass filter,
and fed to pin 5 of mixer 1C505: SN16913P. The
AMHz signal produced by division of 20MHz reference
frequency fReF by divider IC503 : UPD74HC390G by a
factor of 5 is input to pin 2 of the mixer 1C505, 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 10
the RF section.

W LO3 generation

DDS?2 (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.

B 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 1o
generate a DSP processing signal f from 455kHz. The
f frequency is described in the local signal section
(page 14).

CIRCUIT DESCRIPTION

H Subtone generation

During FM transmission, the DSP generates a signal
to which a subtone is added and is then sent 10 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 | ICB07 1MHz/20 18~48 |73.08~103.05
L0z | VCO2 | IC509 20kHz/1000 3211 64.22
5kHz/4000 : FM | 12844 : FM
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CIRCUIT DESCRIPTION

M 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%8 . Dsum

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

If 2% 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. |f 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.

2n=228

n/8=225

Tn/8=-225
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CIRCUIT DESCRIPTION

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 refay (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/3 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, C191to 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 Q15:25K2218(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 73.05MHz first IF signal is generated by guad
mixer Q17 to Q20:25K520(K44)x 4. It is passed
through XF1 73.05MHz 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 diocde
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 4b5kHz third IF signal. Itis passed through
the 455kHz IF filter, amplified by third [F amplifier
Q475, and output by CN411 1o the TX-RX unit as RIF
signal. The total gain of the receiver unitis adjusted by
VR1 in the TX-RX 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 (455kHz) 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 aiso 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 impedance

3309

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

Item

Rating

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

Nominal center frequency

455kHz

6dB bandwidth

13kHz (455kHz)

Insertion loss 3.0dB or less

50dB bandwidth

+9kHz {455kHz)

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

Ripple

2dB or less {within 455+2kHz)

Insertion loss

6dB or less

Center frequency deviation | Within +1.5kHz at 3dB

Guaranteed attenuation

B0dB or more (within 455+100kHz)

Terminating impedance 2kQ+ 10%

Input and output impedance

2.0kQ

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 6d8

Item Rating
Center frequency 455+0.20kHz
6dB bandwidth 2.9t0 3.2kHz

Pass bandwidth +1.5kHz or more at 6dB

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
Ripple 2dB or less

Insertion loss 6dB or less

Guaranteed attenuation 80dB or more in the range
+3.5kHz to + TMHz

Guaranteed attenuation

60dB or more at 0.1 to 1MHz

Spurious

40dB or more at 600 to 700kHz

6dB band ripple 2dB or less
Insertion loss 6dB or less
Input and output impedance | 2kQ

Terminating impedance 600Q /15pF
MCF (L71-0235-05) : RF unit XF2

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

Item

Rating

Nominal center frequency

455kHz

6dB bandwidth

+7.5kHz or more (455kHz)

Item Rating
Nominal center frequency 8830kHz
Pass bandwidth +3.0kHz or more at 6dB
Attenuation bandwidth +16.0kHz or less at 60d8
+13.0kHz or less at 50dB
70dB or more with in fo + 1MHz
{Without spurious in the range

Guaranteed attenuation

50dB bandwidth

+15kHz or less (455kHz)

Ripple

3dB or less {within 455+5kHz)

insertion loss

BdB or less

Guaranteed attenuation

35dB or more {within 455+ 100kHz)

Input and output impedance

1.5kQ

fo to fo+500kHz)
Ripple Within 1.0dB
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
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B 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
H 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.

Low-Cut
SLOPE

TUNE ;=== - =\ TUNE
Interfering Receiving
signal {SSB) signal {SSB)

Interfering
\ signal (CW) <7

4
BAC

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
fL03 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-
quency) 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 freguency 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 mode by using DSP filters only, and the
analog filter is fixed to 15kHz.

73.05MHz 8.83MHz 45bkHz

fLos4

LO4

fLos

LO2A LO3

64.22MHz fixed

Fig. 4 SSB slope tune operating principle
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1.4k | 16k [ 18k | 2.0k | 22% | 24k | 26k | 28k | 30k | 34k [ 46k | 6.0k | « High cut position
OfHz) | 10k | 08k | 0.6k | 0.4k 0.2k | 0.0k | 1.4k | 1.2k | 1.0 J
50 T T T T 7 T 7 7 T
100 T T T T T T T T T
200 [ 71 T T 7 7 REXAE T
300 T T T T i T 17 T T
400 T T T T 7 T T |-04| 7T Filter selection
500 T T T T T T T T T 3kHz filter
600 T T T T T T T T BkHz filter
goo | 7T T 7 T T T T T 15kHz filter
1000 T i T T T T T T Default
T — — J
Low cut posotion (8.83MHz fiiter) High cut amount

{455kHz filter) Low cut amount

Table3 SSB slop tuning and analog filter high/low cut (Hz)

400 | 450 [ 500 | 550 | 600 | 650 [ 700 | 750 | 800 | 850 [ 900 [ 950 | 1000 « Filter center position
50(Hz) | 375 | 425 | 475 | 525 | 575 | 625 | 675 | 725 | 775 | 825 | 875 | 9256 | 975
100 350 | 400 | 450 | 500 | 550 | 600 | 650 [ 700 | 750 | 00 | ss0 | 900 | 950
200 300 | 350 | 400 | 450 | 500 | 550 | 600 | 850 | 700 | 750 | 800 | 850 | 900
400 200 | 250 | 300 | 350 | 400 | 450 | 500 | %0 | 600 | 650 | 700 | 750 | 800
600 100 | 150 | 200 | 260 [ 300 | 380 | 400 | 450 | 500 | 550 | 600 | 650 | 700
1000 [ =100 | S50 | o 50 | 100 | 150 | 200 | 250 [ 3001 380 [ a00 T 450 | s00 [ befautt
T
Filter width

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

400 | 450 [ 500 | 580 | 600 | 650 [ 700 | 750 | 800 | 850 [ 900 | 950 | 1000 « Filter center position
80 (Hz) | 1975 | 1925 | 1875 | 1825 | 1775 | 1725 | 1675 | 1625 | 1575 | 1525 | 1475 | 1426 | 1375
100 1950 | 1900 | 1850 | 1800 | 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350
200 1750 | 1700 | 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 | 1300
400 1650 | 1600 | 1550 | 1500 | 1450 | 1400 | 1350 | 1300 | 12650 | 1200
00 1950 | 1500 | 1450 | 1400 | 1350 | 1300 | 1250 | 1200 | 1150 | 1100
[ 7000 1400 | 1350 | 1300 | 1250 | 1200 | 1150 { 1700 ] 7050 | 1000 | 950 | @00 [ oetaur
T
Filter width

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

13
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B 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 freguency 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-
guency returns to 0.96MHz (Figure 5). By changing the
1MHz 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-
quency (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) < 0.5MHz.

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 RITand 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 L.O1 output frequency fLO1 is calculated from
the frequency configuration in Figure 6.
fLo1 = fPLL IN + 60MHz - (4MHz + foDS1)
= 32MHz + 60MHz - (4MHz + 758.6kHz)
= 87.2414MHz
Where fPLL IN is the PLL input frequency and foDs1
is the DDS1 output frequency.

DDS1 output (MHz)

0.96

0.46

15.0  Display frequency
(MHz)

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
1.6256MHz. For LQO3, 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-
guency is calculated as follows. It is assumed that
D 833 and D 455 are zero.

fLoz = 1.625MHz + (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
LOT and LO4, slope tuning high-cut is corrected by
LO1 and LO3, and low-cut is corrected by LO3 and
LOA4.

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

DDS1 (1HZ)
Component Lse | usB cw CW-R FSK FSK-R AM FM
RX | X | RX [ 7X | RX | TX RX_[ ™ | Rx [ Tx RX | X [ R T TxX | BX | 7
BASE 0.96MHz*
Frequency {100kHz or less) - (UNV)
Mode offset
Filter offset*’ +OFSSSB | +2k |-(0°SSSBI[ -2k | -800 +800
CW pitch +[PITCH) - {PITCH)
FSK tone (H/L)
FSK shift (polarity)
RIT -(DAm - (DRI -(DRIT -{DRM (DA - (DA - (DA - (DAIT)
XIT -(DAM -(D AT - (DA -{DRIT) (DA -(DAI) - (DA -(DAIm
Slope high*2 - (SSB H) +(SSBH) +OWH) - [CWH) - (FSKH) +{FSKH]
Slope low
8.83MHz window-joining** 5 |~ (D 883) +(D 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:
*5:
*6:

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.

The positive direction for adjustment 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

15
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. DDS2 (LO3)
Component LSB uss Cw CW-R FSK FSK-R AM FM
RX | ™X [ RX | ™ [ RX | X [ RX [ TX [ ARX | X | RX | TX | RX | TX | RX | TX
BASE 1.625MHz*¢
Mode offset
Filter offset
CW pitch
FSK tone (H/L)
FSK shift (polarity)
RITXIT
Siope high* '3 -{SSBH +(SSBH) +{CWH) ~{CWH) - {FSKH) +{FSKH)
Slope low*2 3 -{SSB1) +{SSBL) +{CW1) -{twy ~{FSK 1} +{FSK L)
8 83MHz window-joining™** {- (D 883) +(D 883)
455kHz window-jaining™*-® |+ (D 455} - {0 455)
“1: Although 1t has an independent value for each mode.
*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.
*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 USB Cw CW-R FSK FSK-R AM FM
RX ] X RX | X RX TX RX 1S RX X RX X RX [ X RX X
BASE 455kHz
Mode offset (kHz) | ~11.30859375 | +11.30859375 | +11.30859375 | -11.30859375 [ -11.30859375 | +11.30859375 | +11.30859375 | +1 1.30859375
Filter offset*! ~{OFSSSB | —2k  {+{0FSSSBI | +2k | +800 -800
CW pitch
FSK tone (H/L) -2125 +2125
/1275 /+1275
FSK shift {polarity) +(FSK S} |+({FSK S}
RIT/XIT
Slope high
Slope low*23 -(SSBL) +(SSBL) +({CWL) -(CWU) -{FSKL) +{FSK L)
8.83MHz window-joining
455kHz window-joining™* 5 {~ (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
'3
*4
*5

- Although it has an independent value for each mode.
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.

Table 7 LO4 frequency configuration

The positive direction for adjustment is the direction in which the receive carrier frequency increases.
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N/ 30k<f<30MHz 8.83MHz
' 4 + ﬁﬁ') SM-230
fin i | coNNECTION -
73.05MHz . l
‘ A L A, 455kHz2
¥ ¥ 8,83MH;_, 1 A
1 ! I f
73.05MHz | 455kHz 1 '
1
+ 1
4
fLor ! I
(Lomn | 1 DsP
73.08<f< (LO2) .
103.05MHz 64.22MHz ] !
! ;
64.22MHz [ ~_ i
) , l
VCO2 (Input pin) Except FM mode froa
Except FM mode : 20kHz N =3211 (LO4) I f=11.30859375kHz
FM mode : 5kHz PLL2 1/N FM mode \
N = 12844 |_DSP
VCO f Except FM : 1/1000 Tt
A | 30k<f<7.49MHz FM : 1/4000
B | 7.49<f<14,49MHz f
C | 14.49k<f<21.49MHz
D | 21.49k<f<30MHz 5.46>f> 1.462f> 8.375
' 4.46MHz 0.46MHz MHz 455kHz+f
~_ - f
+ f 4
) 4.54<f
L Al 60MHz 4MHz | fopst
VCO1 .
LN I P P e X3 15| |obs1l |opbsq [pps3
N=18-48 | 18<f<48MHz L 1 I 1
REF
1/20 |« 20MH:z —() 20MHz

Fig. 6 Frequency configuration
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Transmitter Circuit

The transmitter system block diagram is shown in
Figure 7.

The T5-870S 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 mode! 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:
bkHz 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-controlied
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 controlied 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 -
35K184(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.

B 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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B 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. l PIN No. |Signal name. Control Output to
1 2 ALG TTLC reference voltage 1C8-5 operational amplifier
2 3 NBV l NB threshold voltage IC9-5 NB pulse generation circuit
3 10 f POC Power control reference voltage Q43 ALC circuit differential input section
4 [ 11 PRO Reflected wave protection adjustment Q49 protection control circuit
5 | 14 | Unuses |
6 | 15 [Unused |
7 [ 22 POVR min correction for power control f IC8-10 TGC circuit
8 f 23 TXG min correction between bands l 1C8-9 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 ampiifier, and the VSF {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 coliector 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.

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.

B 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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B 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 level is fixed, but in other modes it can
be adjusted in the 30-dB range using the CAR contral.

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

H 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
Qb05 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.
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Fig. 8 ALC circuit
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AT Unit (Auto Antenna Tuner)

When the AUTO/THROUGH switch is set to AUTO,
ATA goes LOW, the AUTO/THROUGH switching relay
K1 is executed, and AT is inserted to prepare for tun-
ing. If "RX AT ON" is set in menu No.8, AT is inserted
during reception. If the position of variable capacitor
VC1 or VC2 is not the preset position of the band, pre-
setting is performed. The AT tune and transmission do
not occur until presetting ends.

When AT TUNE is turned on with this condition,
ATS goes HIGH, the CW mode is set, and the trans-
mission output becomes about 10W. If the SWR is
lower than 1.2, the tuning is completed and auto an-
tenna tuning ends. If the SWR is greater than 1.2, the
motor control pulse duty (described later) is controlled
according to the SWR.

The SWR can be set to 1.6 after AT tuning by turning
menu No. 33 "TUNE WIDE" ON.

The motor speed is determined by a microcom-
puter. Its direction is controlied by phase comparator
IC1 and amplitude comparator IC6 if the APRE is LOW,
and controlled by the microcomputer if the APRE is
HIGH.

8 Auto tuning mode

The transmission power from the final section via
the filter section is passed through the current/voltage
detection transformer L1 and L2, which use a troidal
core. The current and voltage components detected
here are rectified by the waveform rectification circuit
consisting of D4, D7, Q1, and Q2, and then the phase
is compared by IC1. The output signals (Q and Q) from
pins 8 and 9 of IC1 are passed through the switch by
IC2 and are applied to motor drive IC IC4. Variable ca-
pacitor VC1 is rotated by the motor M1 so that the
phase difference of the voitage and current compo-
nents decreases.

The voltage and current components detected by L1
and L2 are rectified by diodes D1 and D2 and are ap-
plied to the comparator of voltage comparison circuit
IC6 as the amplitude component. The comparator out-
put is passed through switch IC3. Motor M2 is driven
by another motor drive IC IC5 and variable capacitor
VC2 is rotated in the direction that decreases the am-
plitude difference of the voltage and current compo-
nents.

Variable capacitor VC1 for capacity adjustment is
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 UNIT (X53-3340-02) - g —
l 3 }
“ l
| L1,2 |
Forwardwave/ ‘ Voltage/current AT2
INO—] reflected wave AT »  component »  Matching circuit —f——OOUT
detection circuit I detection I
l + 4
VR101 | |
L] e | ic2,3 iC4,5 vR10z [ |
I Phasg/amplitude Motor I
| difference ™ | driver l
: | o _
I detection I — 1 8 § I
4 4 4 4
b ] I O A NS - -~
SRR n
£ E E <L 12 y 9
PORT PORT A/D
VSF
VSR - A/D CPU
DIGITAL UNIT

Fig. 9 AT unit block diagram

23




TS-870S

CIRCUIT DESCRIPTION

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 : DTCT14EK, amplified by Q4, and
input to 1C4 and ICb 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 1.5t02, the
duty cycle becomes approx. 80%. If the SWRis 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 sevenrelays 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 voitage
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 it is. If the variable capacitor voitage
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 : TC4066BP and en-
ters IC4 and IC5.

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

M 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.

B Preset memory band
30kHz <f
1.850MHz < f
2.010MHz < f
3.626MHz < f
3.575MHz < f
3.7256MHz < 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
21.150MHz < 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 : Standby switch input signal. Active LOW.
KEY : Keying input signal from the kever. Active
LOW.
TXC : Transmission output signal. Active HIGH.
Same timing as TXB.
RXC : Reception output signal. Active HIGH. Same
timing as RXB.
CKY : Output signal. Active HIGH.

With the SS line
ss —L
TXC __]’
RXC __L
AF ‘/V\,:
output !

' I
CcKY | ]

——+~—10ms

By full break-in
KEY _'lL
|
Rxc—:L

l

CKY ]
]
———10ms

b

N

1OmS-—4—r~—1l

by semi break-in

KEY l
[ Bl
! L
l [
TXC ‘ :
I
|
!
!
|

|
RXC | f_
l i
|
CKY | | '
—*—+—10ms 10mS —+—f— =
1 . 1 |
50~800ms

Fig. 10 Transmit/receive signal timing chart
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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 (IC16, 1C22, 1C23 : CXD1095Q).
This circuit controls about 60 different input and about
80 different output signals.

Figure 11 is a digital control block diagram.

W 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)
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TS-870S
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Fig. 12 Address control circuit

N 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 A0 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. IC25 and IC26 absorb encoder pulse chattering.
{Figure 13)
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WIDTH 11N 12 s Ck3 o1
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IC26 1 10 cK1 D2~
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Fig. 13 Encoder circuit
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H 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)

14V
5V

H 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.

M Display

Since the TS-870S uses a negative L.CD 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.

The LCD driver data is set by the clock signal
(UCK1), data signal (UDA1), and enable signals (ENL2,
ENL3). The blanking signal (BLANK) turns the LCD
driver OFF, and the dimmer signal (DIM) changes the
inverter duty for dimmer.

1C6-6-INT1
1C24-45-1RQ2
¥ Key scan
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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.

B 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 controf 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/freverse con-
trol signal is controlled digitally. (Figure 16)
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M IF filter switching

The IF filter switching signal from the control unit is
controlled by PCO to PC2 (pins 11 to 13) of 1C23 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 FM
WIDTH |iF FILTER |WIDTH | IF FILTER [WIDTH | IF FILTER |WIDTH | IF FILTER [WIDTH | FILTER
1.4k | 3k [ 850 | 3k |250 | 3k |5.0k| 6k |5.0k| 15k
16kl T J200] T [800: T |[60k| 15k |60k 1T
18| T J300| T j1ok; T lsok| T Isok| T
20 T Jaoo| T Tiski T fook]l T Trook] T
22k T |e00| T 12.0k T (12.0kf T
24k T 1ok T 140k T 4ok T
26k | Bk
28k| T
30k T
32k 7
34k ] 7T
aek| 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
PCE (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 paralle! data and switches be-
tween band-pass filters.

W 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 parallel data and
switches between low-pass filters.

B 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.

M 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 signai. It is used to determine which
controt signal is active : CH1 to CH4, KEY SPEED VR
data, or DOT/DASH signal.

PAZ2 (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 IC22
{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. "




CIRCUIT DESCRIPTION

M Band data
Frequency (MHz) RF BPF (RB) LPF VCO PLL | Frequency (MHz) RF BPF (RB) LPF VCO PLL
Lower limit| Upper imit{ ~ BX X AlBfCID N [Lower fimit | Upperfimit{ RX TX AlBiC|D N
0.01 0.49 1 1 1 1 ;0|0 38 15.49 15.99 10 10 6 001 0 23
0.49 0.99 2 2 38 15.99 16.49 : 22
0.99 1.705 37 16.49 16.99 22
1.705 2.01 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 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 11 17
5.99 6.49 32 21.49 21.99 12 12 0|0 }C0C 1 17
6.49 6.99 32 21.99 22.49 7 16
6.99 7.3 6 6 31 22.49 22.99 16
7.3 7.49 7 7 31 22.99 23.49 15
7.49 7.99 4 011 Q|0 31 23.49 23.99 15
7.99 8.49 30 23.99 24.49 14
.49 8.99 30 24.49 24.99 14
8.99 9.49 29 24.99 25.49 13
9.49 9.99 29 25.49 25.99 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
10.99 11.49 27 26.99 27.48 11
11.49 11.99 27 27.49 27.99 11
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 e] 9 24 29.99 30 9
14.35 14.49 10 10 24
14.49 14.99 6 0|0 1 0 24
14.49 15.49 23
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M Function of IC pins

1) CPU : M37702S4BFP (Control unit IC6)

CIRCUIT DESCRIPTION

Pin No. f Port name Pin name /O Function Active level | Initial state
1 ANO ADRO ! VPRC, VMON, VAGC signal
2 P67 RES O | Reset signal output L H
3,4 P66, P65 C18, CTA O | Analog switch select control signal B, A H H
5 INT2 PSW I | Power switch inhibit signal H
6 INT1 BOVR | 14V voltage drop inhibit signal
7 INTO ! Unused
8,9 TA4IN, TA4QUT EDP1, EDP2 I Main encoder pulse input
10, 11 | TA3IN, TA3OUT O | Unused L
12,13 | TA2IN, TA20UT O | Unused L
14 P53 AMUT I | AF mute signal H
15 TATQUT 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 P47 BLK O | LCD all off control signal H L
19 P46 RBK O | RF mute signal L L
20 P45 14VSW O | Power on control signal H H
21 P44 ECS O | EEPROM clock H
22 P43 EED I/O | EEPROM data
23 PHI Unused
24 RDY | Bus wait cancel H
25 HORD I | Hold state cancel H
26 BYTE [ | External data bus width 8 bit setting H
27 CNVss !
28 RESET | Reset signal input L
29,30 | Xin, Xout | Clock signal input
31 E 0
32 Vss |
33 HLDA
34 ALE o]
35 BHE
36 R/W O | Readjwrite signal
37~44 | D7~DO /0| Bus
45~60 | A15~A0 O | Address output
61~64 | P87~P384 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 CTSso CTSO | Personal computer interface CTS
69 Vee !
70 AVce |
71 Vref I
72 AVss |
73 Vss !
74 AN7 ADR7 I | Forward wave voltage (VSF)

i5 ANG ADR6 I Reflected wave voltage (VSR)
76 AN5 ADRS | ALC meter analog input
77 AN4 I Unused
78 AN3 ADR3 I | VPWR, VMIC, VDLY, VCAR signal
79 AN2 ADR2 I | POD2, VRF, POD2, VAF signal
80 AN ADR1 || POD1, VNB, POD1, VSQL signal
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CIRCUIT DESCRIPTION

2) CPU : 68HC05G2419553 (Control unit IC24)

Pin No. | Port name Pin name Function
1 VDD
2~5 PB3~PBO CH4 to CH1 switch input signal from IC6
6~13 ADO~AD7 Unused
14 VrefH Unconnected
15 Vrefl.
16 Vss
17 vDbD
18,19 | XOSC1, XOSC2 Unconnected
20 RES Reset signal input
21,22 | OSC1, 0OSC2 Clock input
23 PAO DOT DOT input
24 PA1 DASH Dash input
25 PA2 SPEED VR KEY VR data determine port
26~29 | PA3~PAB I 1 Unused
30 PA7 int contro O | Inhibit determine control signal
31-33 | PGO~PG2 | Unused
34 TCMP I | Unconnected
35 PG4 I Unused
36 PG5 EBSY I | Unused
37 PG6 MBSY I+ Unused
38 PG7 ! Unused
39~44 | PCO~PCS ! Unused
45 IRQ2 sleep | 14V voltage drop determine inhibit port
46 PC7 | Unused
47 vDD I
48 PDO I Unused
49 PD1 mbusy O | Message busy signal
50 PD2 | Unused
51 PD3 pbc O | Beep output signal
52 PD4 I | Unused
53 PD5 KEY O | Key signal output
54 PD6 ! Unused
55 PD7 | Unconnected
56~59 | PEC~PE3 I | Unused
60 Vss |
61~64 | PE4~PE7 | Unused
656~72 + PHO~PH7 i Unused
73~76 | PJO~PJ3 I | Unused
77 PB7 WAKE UP I | Wake up inhibit
| 78~80 | PB6-PBA4 I | Unused
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f CIRCUIT DESCRIPTION

3) Extended I/0 : CXD1095Q (Control unit IC16)

Pin No. ] Port name [ Pin name fI/O [ Function [Active level { Initial state
12 | NC | ] |

3~7 | PB1-PBS | SHIMO1~SHIMO5 [ [ Destination determine port [ H J

8 | P86 | sow | || 50W switch signal | L

9 f PB7 [ UNL [ | ! Unlock signal I H f

T T | N T

11 ] PCO ‘ ENF1 f 0 l Serial/parallel convert enable ’ H [ L
12 [ PC1 [ UDA23 ' O | Serial/parallel convert data [ L
13 | PC2 | UCK23 | O | Serialiparaliel convert clock | L
14 ‘ PC3 ‘ NFEMT l O | Control signal except FM transmit mode L ’ H
15,16 | PC4, PC5 | VB3, VB2 | 0 | VCO band data H | L
17 | Pce | VB O | VCO band data H T H
18 [Py | VBO O | VCO band data HoO ¢
EHEE |

20 [ Poo | PLE2 0 | VCO2 enable H L
21 | PDI | PLE1 0 | VCO1 enable H L
22 | PD2 | PCK O | PLL clock | L
23 | PD3 | PDA O | PLL data [ L
24 [ ppa | 0 | Unused | L
25 | vss !

26 | vDD |

27 [ pos DLE3 O | DDS3 enable H

28 | PDA | DLE? O | DDS2 enabie H

29 | PD7 | DLET O | DDS1 enable H L
30~32 | DO~D2 | /0 | Bus

33.34 | NC [

35~39 | D3-D7 /0 | Bus

40 f CLR | Port E output register clear

41 ODEN ! Output disable L

42 Vss !

43 WR | Write signal

44 RD i Read signal

45 CsS | Chip select signal L

46~48 | AQ~A2 | | Address signal

49 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 ’ i Unused

54 PAQ PTTO O | External AT TT output H

55 PA1 PTSO O | External AT TS output H

56 PA2 O | Unused

57 Vss I
| 58 vDD |

59~62 | PA3~PAB 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 II/‘OL Function ’ Active level | Initial state

2 [ | | |

3-9 | PB1-PB7 ] /O | DSP bus l

10 | Vss B |

11 ’ PCo ‘ ! [ Unused '

12 ‘ PC1 KEYS f ! ] Electronic keyer connecting determine signal !

13 pPC2 MD f I f Microphone UP switch signal ‘

14 PC3 MU || Microphone DOWN switch signal ﬁ

15 PC4 KEY! LL Key input signal l

16 PC5 PLUL t | PLL unlock in DSP

17 PC6 EOM | | DRU-3 EOM signal

18 PC7 VBSY | | vS-2busy signal

19 NC L] |

20 PDO DRST | O | DSPresetsignal  Normally 'H- L | H

21 PD1 VCEN e} I Electronic volume DAC enable L ] H

22 PD2 UCK22 o] ' Serial/parallel convert clock signal L

23 PD3 UDA22 0 | Serial/parallel convert data signal L

24 PD4 DREN O | DRU-3 enable signal L H

25 Vss ]

26 VDD P

7 PD5 PLEN O | PLL enable in DSP H L

28 PD6 STR O | VS-2 start signal H

29 PD7 O | Unused

30~32 | Do~D2 /0| Bus

33,34 | NC

35~39 | D3~D7 I/0 | 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 I | Read signal L

45 CS | Chip select signal

46~48 | A0~A2 || Address signal

49 PEO HENA O | DSP enable A H

50 PE1 HENB O | DSPenable B H

51 NC

52 PE2 HRW O | DSP R/W signal H

53 PE3 O | Unused L

S4~56 | 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 PA5 P CKY O | Transmit output control signal H L

62 PAB P RXC O | Receive control signal H H

63 PA7 P TXC O | Transmit control signal H L

64 PBO /O | DSP bus

35




TS-870S
CIRCUIT DESCRIPTION

5) Extended I/O : CXD1095Q (Control unit I1C23)

Pin No. Port name Pin name /0 Function Active level | Initial state
1,2 NC

3~0 PB1~PB7 P K1~P K7 | Key matrix input L

10 Vss |

11 PCO GKFIL 0 [[ Analog filter select signal H L
12 PCI 3KFIL O | Analog filter select signai H | H
13 PC2 15KFIL O | analog fiiter select signal H [ L
14~16 | PC3~PCH P ENR3~P ENR1 O | RF serial/parallel convert enable H [ L
17 PC6 P UDAZ1 O | Serial/parallel convert data L
18 PC7 P UCK21 O | Serial/parallel convert clock | L
19 NC

20~22 | PDO~PD2 O | Unused L
23 PD3 P APRE O | AT motor control signal L
24 PD4 P PR22 O | AT motor 2 contro! signal L
25 Vss I

26 vDD |

27 PD5 P PR21 O | AT motor 2 control signat

28 PD6 P PR12 O | AT motor 1 control signat

29 PD7 P PR11 QO | AT motor 1 control signal L
30~32 | DO~D2 70| Bus

33,34 | NC

35-39 | D3~D7 /0| Bus }

40 CLR | Port E output register clear l

41 ODEN I Output disable L

42 Vss |

43 WR I | Write signal

44 RD ! Read signal L

45 Cs I { Chip select signal L

46~48 | A0~A2 I | Address signal

49 PEO P THP ] Thermal protection signal

50 PE1 PSS t | Microphone PTT switch signal L

51 NC

52 PE2 i

53 PE3 O | Unused L
54 PAO P DIM O | Dimmer control signal H

55,56 | PA1, PA2 P ENLS3, PENL2 O | LCD driver enable signal H L
57 Vss |

58 VDD !

59 PA3 P LATC O | AT LED H

60, 61 PA4, PAS P ENLT, PENL4 O | Switch serial/parallef convert enable H L
62, 63 | PAB, PA7 O | Unused

64 PBO P KO | Key matrix input L
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CIRCUIT DESCRIPTION

TX-RX Unit (DSP Operation)

W Outiine The unit has another digital to analog converter (1C26 -

The TS-870S uses the DSP to carry out various pro- M62363FP) for VCA (electronic volume - M511310L)
cessing as compared with the conventional models control. The volume is controlled directly by the micro-
They include the following: processor in the control unit (the volume is not con-

- Modulation and demodulation trolled by the DSP).

- Filter processing

- AGC processing (S-meter data output) B Digital section

- Mic amplifier AGC processing The digital section is explained below. Figure 17is a

+ VOX processing digital section block diagram.

- Voice equalizing processing The digital section consists of two DSPs {IC1 and

- Noise processing (noise reduction, beat cancel, IC2: DSP56002FC40), RAM (IC7 MCMB6824AFN2*).

automatic notch) three ROMs (IC4, IC5, |C6 27C256PCJJ**), and gate

- Speech processing (COMP meter data output) array (IC3:MBCG24173-6173) and PLD (IC9:

- Squelch processing 7032LC44JL.Q%). The TX-RX unit has a PLL, but it is

- Sidetone and beep generation included in the digital section for convenience. * indi-

cates the version number.

The commands and data for the MICroprocessarare . The PLL in the TX-RX unit is controlled directly by
listed below (see page 42). the microprocessor in the control unit, and clocks of a

The TX-RX unit circuits are divided into the analog fixed frequency of 46 32MHz are generated. This cir-
~ection that processes analog signals and digital sec- cuit forms a VCO consisting of Q8 : 2SK210(GR), Q9
don that processes digital data. The interface between and Q10 : 2SC2714(Y). Q8is an oscillator and Q9 and
the analog and digital sections is the analog-to-digital Q10 are buffer amplifiers. Qs, Q6, and Q7 comprise an
converter (IC25 : AK5340-VS) and digital to analog con- active low-pass filter. This low-pass filter converts the
verter (IC16 and 1C27 - AK4318-VS, 1C34 - PCMB9AU). output from PLL IC IC15 : MB8B001PF to DC voltage

and sends it to the VCO.

2SC2714¢Y)

20MHz ,\
s I
PLL
X . L
1
Pk,%B'C it veo i D/A D/A AID D/A D/A
8600PF ~ PCMBIAUL [M62323FP] | AKS340 AK4318 AK4318

! 1 25C3324(G) 2SK210(GR) 2SC2714(Y)| 2SC2714(Y} 1 1
, x3 _‘_1

S S ——————— |

widl=
PLL CONTROL ol& S
y-COM =|lw
VOL CONTROL = HOST F BUS
. HOST IF BUS A 1
20MHz § y y 20MHz] Y
o ] wai
N S(’ Wait control { L control a
s ] | s
] DSP A I DSPB &
3 PLD 8KW RAM 40MHz ! 40MHz
3| 7032LCA8JLQ* MCMSEB24AFN20 DSPeG00aFCa0 [ oS Y
(TIMING or (MAIN) [ : :
GENERATOR) MCMBE824AFN25 ——fe Y
25C2714(Y) y
4 7y GATE ARRAY 1 4
J v BUS MBCG24173-6173 BUS !
A A A Wait controf
Wait control

32KB ROM 32KB ROM 32KB ROM
27C256 27C256 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-
guency 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 circult 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-3, 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-S, 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 : PCMB69AU) 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

Rl
1

174 I

1

0‘[—» 11.58MHz : SK2
1

1/4

1/64

1 45.234375kHz :
{=Sampling freq : fs)
LR,WCK,FS,FL,FR,LRS,LRD

TIMING CIRCUITS '

l
BGA —r—> '

BRA ——]  BUS
CONTROL | WTB (DSP B side)

CIRCUITS

1
|

1

l

]

|

]

| > 2.895MH: - BCK, NBCK
]

|

]

|

1

|

)

CLKB {40MHz)

AT5 oM ——L> ROMS
[]

' ACCESS
PSA —l_’ CIRCUITS
L. —_
Fig. 18 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 ampilifier, 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-
guency 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 (1C25).
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CIRCUIT DESCRIPTION

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 1C34, and converted to an analog
voltage by the |-V converter IC35 : ADB22AR, and is
output to the RF unit as the AGC voltage. The AGC
voltage is reversed by the reversing amplifier 1C35 :
AD822AR, 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 (JB) through the buffer amplifier Q17 :2SC
2412K(S), and output to the TNC.

LIMITTING Ic18 IC25 ic27
AMP  455kHz  BUFF  MCT4HCA053F BUFF  AMP AK5340.VS AK4318-VS  10.6kHz vea AF AMP
e AF
CNT3 ~ - A/D A — 2= {' A4 SPO1
i + BEEP>—AA—@
iC43 Qz3 Q16 1c21 Ic28 IC29  MONI>—AMA—@  IC33
NJM5532M 25C2712(Y) 25C2712K(S) NIM4560M CINE NJM2100M | M51131L yoice S A~ LAGA22
AMP VCA BUFF
CN3-1 CAbOUt 466kHz I\ About 11.3kHz ANO J5 ACC2
Lo4 V GATE ARRAY ANO
Ic3
Q12 MBCG24173-6173 IC31 Q17
25C2712(Y) M51131L INVAMP - oseaar2kis)
— J5 ACC2
- N SMET
/ \
v \A! 1V CONV. IC35
ADB22AR
33pin CN11-6
DSP A DSP B {— o/A | * —0 4t
IC34 1c35

iC1 IC2
DSP56002FC40  DSP56002FC40

PCM6SAU  ADB22AR

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 PL| sec
the TX-RX unit through CN4. The signal is amplified by tion.
amplifier IC22 : AD822AR, 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 60
from the DRU-3 (option), and packet signal. The signal of the gate array to the digital to analog converter (IC16
passing through the muiltiplexer is amplified by ampli- tAK4318-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 |F
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 CN7, 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 : PCMB9YAU) 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 1C36 : NJM4560M. 1C36 also serves as

MULTIPLEXER

DIFF. AMP 123
MC74HC4052F IC25 IC16 Ic18
oNeT o AMP  AK5340-VS AK4318-VS  49.1kHz MC74HC4053F BUFF  455kMz  BUFF  455kHz  BUFF
MiC —Ko-
[ %4 ~xX
~ A CN1-1
/ _> P oA ~ + ~ -D_ ~ TIF
ADB22AR sV
[ IC24 1IC17 4 Q13 Qi4 Qis
DRU3 NJM2100M 2 5 NJM2100M 25C2412K(S) 2SC2412K(S) 25C2412K(S)
A
u-COM DRM I About 11.3kHz
CONTROL 5.3kHz VCA AF AMP
DRO |-+
_ GATE ARRAY D2 MONI
Jsaccz  (Option) fc3 = % A $PO1
PKD MBCG24173-6173 AF
J5 ACC2 1C30 131 BEEP 1€33
PKs © AMP 1 - 1 NJM2100M M51131L  yoyce LA4422
) About 466kHz [\ JARE
CN3-1 \

LO4 1

1)
j I-V CONV. &
iz \d ‘ * ¥ LPF 7.0925kHz
25C2712(Y) 5501
iR X% CN3-3
DSP B DSP A oL D/A oyt Oty
IC2 IC1 1C34 IC36

DSP56002FC40 DSP56002FC40  PCMB9ALU  NJM4560M

' Fig. 20 Flow of transmit signal
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B Sidetone signal flow

When the electronic keyer is pressed, the sidetone
is output. The sidetone s 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.

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

B VCA AF AMP
=
MONI
) D/A Pt E‘ SPOT
Ow
=z
ao IC27 1C30 IC31 IC33
@ x| AK4318-VS NJM2100M M51131L LA4422
28
T
GATE ARRAY xc AF
Ic3 f+— CKY BEEP
MBCG24173-6173 Lg _ pyo VOICE

4

pspa

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 TkHz
1.941kHz VCA AF AMP
—~ !'4 BEEP
< D/A ~ SPO1
Z
<
o IC16 IC19 1C29 1C33
G| AK4318-VS NJIM4560M M51131L LA4422
B 5
AF
GATE ARRAY
IC3 MONI
MBCG24173-6173 VOICE
4
B
85
DspPB 25 -
—og
DSP56002FC40

Fig. 22 Beep signal flow

W 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 (1C22 :
ADB822AR] is input to the DRU-3, and recorded. During
DRU-3 playback, the playback signal is input to the ana-
log-to-digital converter by switching the multiplexer
(1IC23 : 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
VOXis ON. See Figure 20.

B 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

Vs-2
u-COM
CONTROL vo

SPO1

Fig. 23 VS-2 audio signal flow
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B Commands and data transferred to or from the 2) DSP — Microprocessor
microprocessor e S-meter data
To understand the DSP processing, the commands e Compression level data
sent from the microcomputer to the DSP, and data e Squelch status
sent from the DSP to the microcomputer are described * Microphone level data
below. e Error status
For details of error status, see the error list (Table e Check mode status
10).
1) Microprocessor — DSP Error No. Error description
e Transmit mode 00 TX-RX unit is not connected.
e Transmit filter 01 Main DSP stack error
e C\W rise (fall) time 02 Main DSP trace error
e FSK shift width 03 Main DSP software interrupt
» Squelch level 04 Main DSP SSI reception
* Applicable filter follow speed 05 Main DSP SSI exceptional reception
¢ SPAC interrelation time 06 Main DSP SCI reception
e Check mode operation setting 07 Main DSP SCI exceptional reception
¢ VOX delay time 08 Main DSP SCI transmission
* AGC release time 09 Main DSP SCl line idle detection
¢ TX AGC release time 0A Main DSP NMi
* AGC correction 0B Main DSP invalid command detection
* TX equalizing oc Command cannot be transferred from the main DSP
e FM modulation to the sub DSP.
¢ Processor compression level (LOW) 10 RAM check error 1
* Processor compression level (MID) 1 RAM check error 2
* Processor compression level (HIGH) 12 Gate array check error
¢ RX AF AGC gain (AM/FM) 21 Sub DSP stack error
¢ RX AF AGC gain release time (AM/FM) 22 Sub DSP trace error
* TX AGC gain (packet input) 23 Sub DSP software interrupt
¢ Receive mode 24 Sub DSP SSi reception
¢ Receive filter 25 Sub DSP SS! exceptional reception
¢ CW pitch frequency 26 Sub DSP SCl reception
* FM subtone frequency 27 Sub DSP SCI exceptional reception
* Noise/interference elimination mode setting 28 Sub DSP SCI transmission
e Ayuto notch follow speed 29 Sub DSP SCi line idle detection
* Operation flag 1 2A Sub DSP NMI
* VOX gain 28 Reserved
¢ RF gain (AGC) 2C Reserved
¢ TX AGC gain 2D Sub DSP invalid command detection
¢ AM modulation 2E Reserved
¢ Carrier level FO Main DSP timeover error
¢ Operation flag 2 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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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 $/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 ant-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 rmodulation
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 fin-
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
5A - 5V IC195:5NJM4&7360M
o r—» REF
N 6
o
BUFF
2.5V »1C20 : NJM4560M
S N
2 > REF2
2
2

Fig. 24 Reference voltage circuit
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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 (IC33 - 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-

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
T14A —9- IC33: LA4422
INV. AMP INV. AMP Vee
IC44 Q22 O SPO1

TC7304F DTC124EK

Q25
DTA143EK

- —

Q26
DTA124XK

O CKY

Q27
DTC143EK

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

Fig. 25 Pop mute circuit

N Transmit/receive frequency characteristics
correction circuit

The transmission sound quality has g fiat frequency
characteristic due to DSP modulation. However, the
fow~frequency range is also flat to the cut-off fre-
guency, so the model has less Clarity compared to the
conventional transceivers. A correction circuit is pro-
vided to suppress the !ovv-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 1.8kQ 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 low-frequency range
is provided. [t consists of R204, R205, R208, and C208
in the TX-RX unit, and it is +2dB at 1kHz for 3kHz.

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

Transmit side

C135 R1
10 16V 2.25|?
1C23-3 " 1C24-2
R141
3.9K
C145 0.1

Receive side

C197 €355
10 16V 2?20,2 10 16V

I1C29-3 I1C33-2

Fig. 26 Transmit/receive frequency
characteristics correction circuit
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DESCRIPTION OF COMPONENTS

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

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.
Q5 TX RF amplifier Drive output (TX frequency)
Q6 Switching DATT on
Q7 Switching 1/2 : 30kHz~490kHz 2/2 1 490kHz~1.62MHz
Q8 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 : 13.99MHz~14.49MHz
Q11 Switching 1/2: 20.99MHz~21 49MHz 2/2 1 21.49MHz~30.00MHz
Q12 Switching 1/2 . 14.49MHz~20.99MHz 2/2 : 10.49MHz~13.99MHz
Q13 RF ampilifier 21.49MHz~30.00MHz
Q14,15 RF amplifier 30kHz~21.49MHz
Q16 Amplifier LO1: 73.08MHz~103.05MHz
Q17~20 Mixer fLo1 - fRF = 73.05MHz
Q21 Ripple filter 148
Q22 Amplifier 73.05MHz
Q23 Mixer 73.05MHz - 64.22MHz = 8.83MHz

"4 Amplifier/AGC 73.05MHz

w26, 27 Mixer 73.05MHz - 64.22MHz = 8.83MHz
Q28 Amplifier 8.83MHz
Q29~31 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 TX IF
Q42 Switching RF blanking
Q43, 44 DC amplifier ALC
Q45, 46 Switching On when AM mode.
Q47 DC amplifier ALC
Q48 Switching On when AM transmission mode.
Q49 Switching
Q50 DC amplifier ALC amplifier
Q51 Switching Pulse generate when AM transmission mode.
Q52 DC ampilifier ALC amplifier
Q54 Switching Off when NB.

5 Switching Make relay for linear.

[ Us6 Switching On when TX.

Q57, 59 Switching TXB generate
Q58, 60 Switching RXB generate
Q61 Switching On when AIP off (0~21.49MHz).
Q62 Switching On when AIP off (21.49~30MHz).
Q63 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/Paraliel conversion BPF selection
IC2 Serial/Parallel conversion
IC6 OP ampilifier ALC meter
IC7 DAC 8 ch
IC8 Meter amplifier VSF, VSR, ALC and Processor.
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Ref. No. J Use/Function Operation/Condition
1C9 f Comparator NB pulse
IC10 | 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 LO2 (64.22MHz) switch
D46 RF switch Noise detection
D47 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
D59 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).
D65, 66 RF switch 8.83MHz fifter changeover (3kHz).
D67 RF switch 8.83MHz filter changeover (6kHz).
D68 RF switch On when TX.
D69 RF switch 8.83MHz filter changeover (6kHz).
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
Q500 Buffer D/A buffer
Q501 Amplifier 20MHz {fsTp)
Q502 Mixer IC506 input buffer 5.46~4.46MHz
Q503 Buffer D/A buffer
Q504, 505 Switching Chopper
Q506 Buffer Qutput for chopper
Q507 Amplifier LO3 (8.375MHz)
Q508 Buffer For LO3 output
Q510 Buffer D/A buffer
Q511 Buffer For LO4 output
Q512 Amplifier REF 20MHz
Q513 Tripled circuit fsDT x 3 = 60MHz
Q514 515 Buffer Reference oscillator 20MHz
Q516 VCO A changeover
Q517 VCO B changeover
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TS-870S

Ref. No. ] Use/Function ‘ Operation/Condition
Q518 ’ VCO C changeover l
Q519 ' VCO D changeover 4{
Q520 | vCo A | 73.08-80 54MHz
Qs21 | vcos | 80.54-87.54MHz
Q522 | vcoc | 87.54-94.54MH
Q523 | vcoD | 94.54-103.06MHz
Q524 | Buffer | YCO A-VCO D output (73.08~103.05MH3)
Q525 | Mixer IC508 input buffer | 73.08~103.05MH;z
Q526 | Buffer | For LOT output
Q527 ( Active LPF l Comparison 1MHz ]
Q528,529 | Active LPF |
Q530 | Ampiifier | PLLICIC507 input (18~48MH2)
Q531 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.
IC500 DDS 1.46~0.46MHz for LO1
1C501 | DDS 1.625MHz for LO3
IC502 | bos For LO4
IC503 | Divider | 20MHz x (1/5) = 4MHz
IC505 Mixer | 146~0.46MHz — 5.46-4 46MHz
IC506 Mixer | 546~4.46MHz — 54 5455 5aMi1z
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 = 18~48MHz
IC509 PLL 2~5 : Freguency division ratio input 6 : 64.22MHz input
9 : Lock voltage output 111 Unlock output (Unlock : *L") 15 : 20MHz input
IC510 AVR 13.8V — +9v
1IC511 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
D504 Vari-cap diode l VvCO C
D505 Switching VCO C output
D506 Vari-cap diode VCO D
, D507 Switching VCO D output
LD508 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 ampilifier Wide-band ampiification of HF band
Q502, 503 Drive ampilifier 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
D504 f Reverse power connection protection
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FINAL UNIT (X45-351X-XX) (B/5) : FILTER

Operation/Condition

Ref. No. Use/Function
Q1~5 Relay driver
Q6 Switch Antenna tuner through tune
Q10~16 Relay driver
1C1 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 refay
D5 Relay surge absorption 2.0~4 OMHz LPF relay
D6 Relay surge absorption 4.0~7.5MHz LPF relay
D7 Relay surge absorption 7.5~10.56MHz LPF relay
D8 Relay surge absorption 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 reiay
D11 Switching
FINAL UNIT (X45-351X-XX) (C/5) : CONNECTION
Ref. No. Use/Function Operation/Condition
Q401~403 DC/OC -6V
Q404 Ripple filter 145 — 14V
Q405 Ripple filter, AVR
Q460, 461 Mixer RX
Q470, 471 Mixer X
Q472, 475 Amplifier TXIF
1C402 5V AVR 8V — 5V (For PLL)
D401 Rectification
D402 Current stabilization 9V
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
Q601 Switch 145 supply when power switch on.
Q701 Switch On when fan operation
Q702, 703 Switch Fan motor drive
1C601 8V AVR 13.8V ~» 8V (Analog 8V : 8A)
1C602 8V AVR 13.8V - 8V (Digital 8V : 8D)
IC701 Comparator Fan control
D601 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 ANT]
D302 Lightning surge protection ANT2
D303 Relay surge absorption Antenna changeover relay
D304 Relay surge absorption TX/RX changeover relay
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DESCRIPTION OF COMPONENTS

) ATUNIT (X53-3340-02)

Ref. No. Use/Function Operation/Condition

Q1,2 Amplifier Waveform shaping

Qa3 Switching On when APRE is "H",

Q4,5 Switching Motor speed control pulse

IC1 DFF Phase difference detection

‘10,13,14 Function table
CLR
U5 FR of® INPUTS
11 —Ig
CK [0F o d
7
IC2 Analog switch For control changeover motor 1
APRE
Al
iC1
125 o
Tk @
IC3 Analog switch For control changeover motor 2 3 ;
2 s B :
4 [3
1C4 Motor drive For motor 1
’TCS 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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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
a2 Switching Voltage drop changeover
Q3. 4 Switching Multiplexer changeover
Q5 Switching EEPROM write controf changeover
Q6~11 Switching AT control (PR11, PR12, PR21, PR22, APRE, SPED)
?2, 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 1C24 controt (CH1, 2, 3, 4)
7020, 24 Switching IC24 control (DOT)
Q21, 23 Switching |1C24 control (DASH)
Q27 Switching VBSY signal
Q28 Switching KEY signal
Q29 Switching Filter changeover {6kHz)
Q30 Switching Filter changeover (3kHz)
Q31 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 CcpPU 8 bit microcomputer (Main)
IC7, 10 Inverter Reverse data
IC8 RAM 8K-byte
IC9, 13 Multiplexer A/D data changeover
icn OR gate RD/WR signal output
IC12 ROM 64K-byte
IC14 AND gate Chip select combination for RAM and ROM
ICt5 Bidirectional buffer Data bus input/output changeover
IC16, 22, 23 | Extended I/O 8bitx 4, 4 bitx 1
IC17,18 Decoder Converts the address signal into a chip select signal for each IC.
IC19 Latch Chip select signal latch
IC20, 21 Encoder gate array Encoder puise count
IC24 CPU 8 bit microcomputer (Electronic keyer)
IC25, 26 Schmitt trigger Encoder chattering absorption
1C27 Level shift RS-232 level shift
IC28 OP amplifier Buffer
IC29 OR gate CKY signal and BPC signal combination
D1~3 Protection dicde Power supply
D4 Voltage detector Voltage drop detection (About 10V}
D5 Protection diode Reverse current prevention
D6 Protection diode KEYS line
D7 Protection diode DASH line
D8 Protection diode DOT line
D9 Protection diode MD line
D10 Protection diode MU line
D1 Protection diode KEY line
D12 Protection diode SS line
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CONTROL UNIT (X53-356X-XX) (B/4) : SW

Ref. No. Use/Function | Operation/Condition
Q501, 502 LED switch
1C501~504 Serial/Parallel

D501, 502 LED
D510~519 LED

|

’ Data conversion for tact switch and LED
f

!

TX-RX UNIT (X57-4620-00)

Ref. No. |

Use/Function

Operation/Condition

Q1 [ Switch ]‘ Change SS fine to low when VOX active.

Q2 | Ampiifier | 64.22MH;

Q3 | Amplifier | REF 20MHz

Q4 l Switch ] On/Off when squeich open/close (For packet).

Qs, 7 | Active LPF |

Q6 | Active LPF | PLL loop fiiter

Qs [ VCO ] 46.32MHz oscillation circuit

Q9, 10 | vco | Output buffer

Q12 | Amplifier | LO4 466KkHz

Q13,15 | Buffer | TXIF 455kHz

Q14 | Ampiifier | TX IF 455kHz

Q16 I Buffer ] Receive signal for DSP processing (11.3kHz)

Q17 f Buffer ] ACC2 audio output

Q22 | Switch Mute signal (Power on/off)

Q23 | Buffer RX IF 455kHz

Q25 f Pulse generator AF mute

Q26 | Switch Mute signal

Q27 Switch Mute signal absorption {Mute inhibit when TX)

1C1 DSP A Main DSP

IC2 DSP B Sub DSP

IC3 Gate array For interface

IC4 DSP ROM Low (DO~D7) 32KB

IC5 DSP ROM Mid (D8~D15) 32KR

1C6 DSP ROM High (D16~D23) 32KB

1C7 DSP RAM 8K ward

Ic9 | PLD Timing generator

IC15 | 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': 4565kHz — 11.3kHz TX: 11.3kHz — 455kHz
IC19 Voltage follower, Active LPF Reference voltage buffer, BEEP LPF (fc = 1.9kHz)
1C20 Voltage follower Reference voltage buffer

1C21 LPF, Buffer RXIF 11.3kHz

1C22 Amplifier Microphone amplifier, unbalanced/balanced modulation
IC23 Multiplexer MIC, DATA, DRU-3 changeover

IC24 LPF, Buffer TX microphone amplifier, unbalanced/balanced modulation
IC25 ADC Rch : Reception signal Leh : Microphone input signai
IC26 DAC VCA contro!

1C27 DAC Reh : Monitor signal Lch - De-modulation signal
1C28 Active LPF De-modulation signal (fc = 10.6kHz)

1C29 VCA (Electronic volume) De-modulation signai, BEEP

IC30 Active LPF Monitor signal (fc = 5.3kHz)

1C31 VCA (Electronic volume) Packet AF, monitor

1C33 AF amplifier Audio amplifier
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Use/Function

(

Operation/Condition

Ref. No. |
1C34 ‘ DAC Rch : AGC signal Lch . FM modulation signal
1C35 I |-V converter, Inverter AGC and S-meter voltage
1C36 ’ -V converter, Active LPE [ FM modulation signal {fc = 7.2kHz)
IC37 AVR | 13.8V = Analog 5V
IC38 AVR | Digital 8Y — Digital 5V
IC39 AVR | 13.8V 5 5V for PLL
IC40 AVR | 138V - 8Vifor PLL
ICa1,42 | Buffer | VCA conral
IC43 | Clipper amplifier | RXIF 455kHz
ICa4 [ 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)

N Terminal connection diagram

O
VDDE 16} Vss
Ciock]| 2 15} RN
DataE 14 ¢ fr
LE| 4 13| FC

M Terminal functions

Pin No. | Pin code | 1/O Function

1 VDo - | 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 I | Serial data input pin for setting the divide ratio of each divider. The input section contains a Schmitt trigger circuit.

4 LE I | Shift register load enable signal input pin. When LE is high, the divider ratio data is transferred to the latch specified
by the control bit. This data is used as the divide ratio of each divider.
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, fatch V1 is
selected. When the S pin is high, latch V2 is selected. The divide ratio data is then sent to the divider.

6 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.

Vss - | Ground pin.
Dot O | Phase comparator output pin (charge pump). The Dot 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 leve! (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.

10 CNTL I | Pin that controls charge pump outputs Do? and Do2. The relationships between CNTL, Do and Do2 are as follows.
When CNTL is iow, Do1 - Output, Do2 : High impedance. When CNTL is high, Do1 : High impedance, Do2 : Output.

1 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.
Normally, this pin has high impedance.

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.

15 Rin I | Reference divider input pin. The input section contains a bias circuit and an amplifier.
Connect the reference oscillator (such as TCXO) by AC-coupling.

16 , Vss l - I Ground pin.
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SEMICONDUCTOR DATA

Bidirectional buffer : TC74VHC245F (COntrol Unit IC15)

B Terminal connection diagram

GND|[10

—

20} Vee

\Ea

e

=l
%—LE .

o

] 14] B5

12§ B7

11] B8

W Logic diagram

FREENEN

G3
3 EN1(BA)

3 EN2 (AB) rJ

2 18
Al V1 B1
3 17
A2 —a——] ——e—»— B2
4 16

A3 ———]

A42<—>—

"‘"’1—584

A5§-<-—>—

<% g5

A57—<—>—

'—*—DEBB

A7 L

—<—'2 7

A8§—<—>~

<11 Bg

H Truth table

Input Function Output
G [DIR|{ Abus | Bbus | state
L [ L |Output| Input | A=B
L I H | Input {Output’ B=A
H ! X | High impedance[ Z

X:Don't Care Z: High impedance
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SEMICONDUCTOR DATA

DC/AC Converter : AK4318-VS (TX-RX Unit IC16, 27)

B Terminal connection diagram M Block diagram

DIFO DIF1 DVDD Dvss AVDD AvVSS
ne [7] O 28] NC O——0) O———0
vrer [2 27] NC
[ LRCK 4
NC [ 3 26] AOUTL+ BICK Serial Input O VREF
Interface
avop [7 [25] ACUTL- SDATA r
avss [ [24] AOUTR.
15T [6 23] AOUTR- 50 & 8x AY Q AOUTL+
mute [ Z’ ozF Interpolator Modulator O AQOUTL-
SMUTE O {}
oiFo B [21] cks b aous
ZMUTE O l 8x Ax +
OF LS i:—oll DEMT Interpolator Modulator AOUTR-
bvss (10 19§ DEMO DZF O
ovoo 11 78] smuTe 75T &
trek [12 [17] xT0
Bick [13 [16] xTi
SDATA 14 [15] 75 DEMO DEM XTI XTO CKS

B Terminal functions (

Pin No. Pin name 170 Function j
[ Twe

2 VREF Reference voltage output pin {AVDD) ~3.75V. The 10uF electrolytic capacitor and 0.1uf ceramic capacitor
- H are connected between VREF and AVDD.

_m- Analog power Supply pin (+5V).
m- Analog ground pin.

n Test pin (pull down). Must be open or low.
mn Zero mute pin (pull down), High : Detects zero and mutes output.
mmE Input format pin. Supports four modes.

Digital ground pin.
Digital power supply pin (+5V),

12 mu L/R clock pin, Determines the nput serial data channel.
13 mn Serial bit clock pin. The clock latches serial data.

n Serial data input pin. Number two's complement MSB first.
17 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 XT| and XTO or input the external CMOS clock to XTi
. The clock frequency can be selected with the CKS pin,

Crystal oscillator output pin. If the crystal oscillator is used, connect it between the XTQ and XTI pins. ‘ i
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. 1
21 JCKS T | Clock select pin._Low : CLK 256 fd, High : CLK 384 fo ;

Zero input detection pin. High when the data input to the SDATA pin for both channels becomes zero 8192
times consecutively. i
Right-channel analog negative output pin . 1‘
Right-channel analog positive output gin. : I
!

{

N
>
po
o

~
N
O
~N
M

o

Gl

N

O | Left-channel analog negative output pin f
Left-channel analog positive output pin. |
7,28 | NC - '

oy
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SEMICONDUCTOR DATA

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

B Terminal connection diagram

N Block diagram

AINL+ E O 28] AINR+ TST1 TST2 TEI'E TST4 SCLK L/R FSYNC
- [T 7] e ___18_32_121_}2_2___{:5 I_ f_
VREFIN [3] [26] vrer ! A : y
VAL E E NC VREF O Voltage Reference Sel:—:ilar?auctsm _T—>ﬁ SDATA
AGND [5] [24] vos- — _I ] LQ
NC E E NC > DeCFIirIT:Z:IOH | RCMODE
ne [7] [ 22] TsT4 |
s11 [E] [21] Ts73 2 smooe
seL1g [9] [20] cux Dec};ﬂ:g:m” : ﬁ
pD [30] [15] pano Il |
TsT2 [17] 78] vee- | Comtroner Calibration| |
cmooe [1Z] [17] Fsvne : SRAM :
R [1a [75] scix —O OO0 O
VREFIN VA+ AGND SEL18 PD VDB+ VDP+ DGND
N Terminal functions
Pin No. | Pinname |i/O Function
1 AINL+ | Left-channel analog non-inverted input pin.
2 AINL- I 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.
8, 7 NC -
8 TST1 - | 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 I Power down pin. High : Power down mode. Offset calibration starts at a falling edge.
When the power is turned on or the clock freguency is changed, calibration must be carried out.
11 TST2 - | Testpin. Open or connect to DGND.
12 CMODE I | 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 is output one clock after the L/R edge. High when the power is down (PD : High).
15 SCLK 170 | 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 : High).
18 VDP+ - | Digital secticn power supply pin (+5V).
19 DGND — | Digital section ground pin.
20 CtK | | Master clock input pin. When CMODE is high, CLK : 384 fs. When CMODE is iow, CLK - 256 fs.
21,22 TST3, 7ST4 | - | Test pin. Open or connect to DGND.
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SEMICONDUCTOR DATA

Pin No. Pin name l/O Function

23

24 VDB+ - Digital section power supply pin (+5V). (Silicon PCB potenual)

e

26 mm Reference voltage output pin (VA+) - 2.6V Output based on VA+. Normally connect this output to the VREFIN pin
27 n Right-channel analog inverted output pin.

28 AINR+ | Right-channel analog non-inverted output pin.

DC/AC Converter : PCM69AU (TX-RX Unit IC34)

M Terminal connection diagram W Terminal functions
Pin No.| Pin name Function
1 +VCC Analog Positive power supply
+vee [1] =7 20| +Voo 2| VCOM(U | LchV common
veom () [Z] [19] TP 3 |'nc
4 -OUT (L) Lch current output
Ne [3] 18] Tp3 5 | SERVODC | Servo filter
I-OUT (L) E : DATA (L) 6 REF DC Reference filter
7 [-OUT (R) Rch current output
servo bc [ | [16] wock T
REF DC E E SYS-CLK 9 VCOM (R) Rch V common
10 A.GND Analog common
PAUT iB) E E BEK 11 D. GND digital common
ne [&] 3] pATA (R) 12 | TP2 Test pin 2
13 DATA (R) Rch data input :
vEoM (R E j TP2 14 | BCK Bit clock input ‘
A.GND [0 [17] p.anD 15| SYS-CLK | System clock nput
16 WDCK Word clock input )
17 DATA (L) Lch data input :
18 TP3 Test pin 3
19 TP1 Test pin 1
20 +VDD Digital positive power supply ;
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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 = Voltage rating 100 = 10pF L Miultelisr
2 = Shape .. round, square, ect. 5 = Value 101 = 100pF .
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001uF T
103 = 0.01uF
. 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 K M X z P No code Code| B C D F G
(%) |£0.25/£05 | %2 +5 | £10 | £20 | +40 | +80 | +100 | More than 10uF - 10 ~ +50 (pF) | £0.1 |£0.25/+0.5 | +1 12
-20 | =20 | -0 |Llessthan 4.7uF -10 ~ +75
- Voltage rating
2nd word A B € D E F G H J K \
1st word
0 1.0 {125 16 | 20 | 25 |3.15| 40 | 50 | 63 | 80 —
1 10 | 125} 16 20 25 | 315 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
12 3 4 5 6 7 IT
(Chip) (CH, RH, UJ, SL) ‘
(EX) CK 73 E E 1H 000 Z “W—*
1 2 34 5 6 7
IChip) 465 H - Dimension (Chip capacitor)
Dimension code L W T
!thsigisr;ic:':j)rs(Carbon) Empty 56+£05 | 50+0.5 | Lessthan2.0
(EX) RD 73 E B 28 000 J E 32+£02 | 1.6£0.2 | Lessthan 1.25
s T T F 2.0+ 0.3 |1.25+ 0.2 Less than 1.25
1 2 34 5 6 7
(Chip) (B.F) - Dimension (Chip resistor)
» Carbon resistor (Normal type) DifmEhgIen g L L T |Waltege
EX RD 14 B B 2C 000 J E 32£02|16x£02 057 2B
. T - T F 2.0+ 0.3 |1.25+£0.2] 0.45 2A
1 2 3 4 5 6 7
Rating wattage
1 =Type ... ceramic, electrolytic, etc. 5 = Voltage rating Code | Wattage |Code | Wattage | Code | Wattage
2 = Shape ... round, square, ect. 6 = Value 2h 110W | 2E 1/4W SA W
3 = Dimension 7 = Tolerance 25 1/8W 2H 12W 3D 2W
4 = Temp. coefficient 2C 1/6W




TS-870S
PARTS LIST

*New Parts. A indicates safety critical components. L : Scandinavia K. UsSA P Canada
Parts without Parts No. are not supplied. Y: PX (Far East, Hawaii) 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-870S
Ref. No. |Address !gﬁg’ Parts No. Description '?;?;'l; Ref. No. |Address :Lerg, Parts No. ’ Description r?;?:):
W75 2J * | E37-0543-05 LEAD WIRE WITH CONNECTOR
TS 8708 W76 2A * | E37-0547-15 LEAD WIRE WITH CONNECTOR {SP)
1 * | A01-2097-01 METALLIC CABINET {UPPER) w77 24 " | E37-0548-05 LEAD WIRE WITH CONNECTOR
2 * 1 A01-2098-01 METALLIC CABINET (LOWER) W78 21,41 * | E37-0549-05 LEAD WIRE WITH CONNECTOR
33 * [ AB2-0382-02 PANEL ASSY W79 24 * | E37-0550-15 LEAD WIRE WITH CONNECTOR
3 * | A62-0384-02 PANEL
W80 2.4J * | E37-0551-05 LEAD WIRE WITH CONNECTOR
4 * | B10-1227-03 FRONT GLASS Wwa1 1.4 " | £37-0552-05 LEAD WIRE WITH CONNECTOR
5 * [ B11-1123-04 REFLECTOR W82 2K3K | * {E37-0569-05 LEAD WIRE WITH MINIPIN PLUG
6 * | 838-0736-05 DISPLAY ASSY W83 - * | E37-0570-05 LEAD WIRE WITH CONNECTOR (vS-2)
7 B42-3343-04 S/NO LABBL
8 B42-5526-04 STICKER K 26 N F05-2531-05 FUSE (25A/32v) ACSY
27 N F06-4029-05 FUSE (4A/250v) ACSY
9 B43-1045-04 BADGE (KENWO0D) 28 26 | F09-0449-05 FAN MOTOR
10 * | B43-1101-04 BADGE (BSP) 29 3G F10-1206-04 SHIELDING COVER (EARTH SPRING)
11 B44-2163-04 UPC CORD LABEL 30 281G F10-1468-13 SHIELDING COVER (FINAL)
12 B46-0310-03 WARRNTY CARD EEZE3ES
12 B46-0410-40 WARRNTY CARD K 31 16 (02-0574-04 FLAT SPRING {AVR}
3z 26 * 1G02-0767-04 FLAT SPRING (THERMMISTOR)
12 B46-0422-00 WARRNTY CARD P 34 1A (10-0697-04 FIBROUS SHEET (SP} |
13 * | B62-0542-00 INSTRUCTION MANUAL (ENGLISH) 35 D G10-0702-04 FIBROUS SHEET {SUB 2) ‘
‘ * | B62-0543-00 INSTRUCTION MANUAL (SPANISH) MMZE2E3 36 1A G10-0703-04 FIBROUS SHEET (CASE)
15 * 1 B62-0544-00 INSTRUCTION MANUAL INETHERLAND) MMZE2E3 ‘
16 " {B62-0545-00 INSTRUCTION MANUAL (FRENCH) PMMZ 39 18 G13-0934-04 CUSHION {UPPER CASE)
40 26 G13-1310-04 CUSHION (FAN)
16 | B62-0545-00 INSTRUCTION MANUAL (FRENCH) E2E3E9 41 4F * 1G13-1327-04 CUSHION (DRU-3)
17 | B62-0546-00 INSTRUCTION MANUAL (GERMAN] | £ 472 20 * [ G13-1480-04 CUSHION (XNOB}
18 * 1 B62-0547-00 INSTRUCTION MANUAL [ITALIAN] E 43 2D * | G13-1481-04 CUSHION (KNOB) ‘
19 " | B72-0911-04 MODBEL NAME PLATE KMM2ZXP |
19 B72-0912-04 MODEL NAME PLATE EE2E3E9 a4 0 * 1613-1482-04 CUSHION {KNOB) |
45 0 " 1G13-1483-04 CUSHION (KNOB)
20 E04-0167-05 RF COAXIAL CABLE RECEPTACLE (M) 46 1A * | G13-1498-04 CUSHION (SP)
21 E07-0751-05 DIN PLUG (7P) ACSY 47 3B * 1G13-1511-04 CUSHION {LOWER CASE)
22 £07-1351-05 DIN PLUG (13P) ACSY
23 E23-0982-04 EARTH LUG (ANT} 50 2N * | H10-2791-01 POLYSTYRENE FOAMED FIXTURE (F}
24 E30-3157-15 DC CORD ACSY 51 20 * |H10-2792-11 POLYSTYRENE FOAMED FIXTURE (R)
52 N * | H13-0963-04 CARTON BOARD
W51 £31-3433-05 LEAD WIRE WITH MINIPIN PLUG 53 20 H20-1437-03 PROTECTION COVER |
Wws2 E37-0062-05 LEAD WIRE WITH MINIPIN PLUG 54 N H25-0029-04 BAG (FUSE) |
w3 £37-0518-05 LEAD WIRE WITH MINIPIN PLUG |
W54 £37-0519-05 LEAD WIRE WITH MINIPIN PLUG 55 N H25-0079-04 BAG {MIC)
W56 E37-0521-05 LEAD WIRE WITH MINIPIN PLUG 56 N H25-0708-04 BAG (DC CORD) ‘
57 20 " | H52-0730-02 ITEM CARTON CASE |
Wws7 E37-0522-05 LEAD WIRE WITH MINIPIN PLUG 58 30 * | H62-0641-03 OUTER PACKING CASE |
W58 £37-0523-05 FLAT CABLE |
W9 £37-0524-05 FLAT CABLE 59 3B J02-0049-14 FOOT (REAR)
0 E37-0526-05 FLAT CABLE 60 1A.3A J02-0441-05 FOOT {SIDE} ‘
Jl E37-0527-05 FLAT CABLE 61 3A * 1J02-0474-05 FOOT {FRONT) |
62 26 J21-4326-03 HARDWARE FIXTURE (FAN)
W62 E37-0528-05 FLAT CABLE 63 10 * | J21-4496-05 HARDWARE FIXTURE {PHONE JACK)
W63-1 E37-0529-05 FLAT CABLE
W63-2 E37-0529-05 FLAT CABLE 64 20 J31-0141-04 COLLAR (MIC}
W64 E37-0530-05 FLAT CABLE 65 2H * 1J32-0923-04 HEXAGON BOSS
W85 £37-0531-05 FLAT CABLE ~ J61-0307-05 BAND
W66 E37-0532-05 FLAT CABLE 70 1B K01-0416-05 HANDLE ASSY
W67 £37-0533-05 FLAT CABLE Al 2C * 1K21-1102-04 KNOB {MAIN : WITH SCREW)
W68 E37-0534-05 FLAT CABLE 72 2 * | K28-4966-04 KNOB RING {MAIN)
W69 E37-0535-05 LEAD WIRE WITH MINIPIN PLUG 73 20 " |K28-4967-03 KNOB (FILTER)
W70 E37-0537-05 LEAD WIRE WITH CONNECTOR 74 2 * {K29-4968-03 KNOB {M.CH,RIT : WITH SPRING)
W71 £37-0538-05 LEAD WIRE WITH CONNECTOR 75 2 * 1K29-4969-03 KNOB {INSIDE)
W72 E37-0540-05 LEAD WIRE WITH CONNECTOR 76 2 * 1K29-4970-03 KNOB (QUTSIDE)
W73 E37-0541-15 LEAD WIRE WITH CONNECTOR 77 1C * [ K29-4978-03 KNOB (POWER)
W74 E37-0542-05 LEAD WIRE WITH CONNECTOR 78 10 " 1K29-4979-03 KNOB (UP/DOWN)
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PARTS LSIT

TS-870S
RF UNIT {X44-3210-00)
Ref. No. |Address g:r‘t’: Parts No. Description '?:t?gl; Ref. No. |Address ?:r‘g Parts No. Description r?:t?zt)ir.n
79 1 * ] K29-4980-03 KNOB {ANT, etc) C34 CK73FF1E104Z CHIPC 010UF 2
80 10 * | K29-4981-03 KNOB (LED) €35 CC73rCHIHOR0C CHIPC 5.0PF C
81 1C1D | * | K29-4982-03 KNOB (AT TUNE, etc) Ci6 CK73FB1H103K CHIPC 0.010UF K
87 0 * 1 K29-4983-03 KNOB{LED) £39,40 CK73FB1E103K CHIPC 0.010UF K
33 1C " 1K29-4984-03 KNOB {QUICK MEMD) C47 CK73FB1HI03K CHIPC 0.010UF K
84 iC | K29-4985-03 KNOB (LSB/USB) £48 CK73FB1H223K CHIPC 0.022UF K
85 ¢ * | K29-4986-03 KNOB (CW/-R) £49 CK73FB1H103K CHIPC 0.010UF K
86 1C * [ K29-4987-03 KNGB {FSK/-R} C50 CK73FF1E104Z CHIPC 010UF  Z
87 1 * 1 K29-4988-03 KNOB (FM/AM} C51 CK73FF1C105Z CHIPC 1.0UF z
88 0 * | K29-4889-03 KNOB {AUTO NOTCH) €52 CK73FBIH222K CHIPC 2200PF K
89 10 * 1 K29-4990-03 KNOB (BEAT CANCEL) €53 CK73FB1HB8ZK CHIPC 6800PF K
90 10 * 1K29-4931-03 KNOB {N.R) C54 CK73FB1H222K CHIPC 2200PF K
9 0 * | K29-4892-03 KNOB{TX EQ) C55 CK73FF1E104Z CHIPC 0I0UF 2
C56 CK73FF1C1052 CHIPC 1.0UF 7
A i+ NG4-0372-04 SCREW (0C) C57 CK73FB1H472K CHIPC 4700PF K
3 iH NO3-0682-04 SCREW (GNGY
C 3F N09-2051-05 SCREW X C58 CK73FF1E104Z CHIPC 010UF  Z
i H N11-0040-46 FLANGE NUT (GND) C59 CK73FF1C1052 CHIPC 1.0UF Z ‘
£ 1H N14-0509-05 NUT (GND) C50 CC73FSLiHEZ21Y CHIPC 820PF J
Cs1 CK73FF1C1052 CHIPC 1.0UF Z
F H N15-1040-46 FLAT WASHER (GND) C62 CK73FB1HAT2K CHIPC 4700PF K
G 101 N32-2606-46 FLAT HEAD SCREW
H 2A3A N32-3006-46 FLAT HEAD SCREW (SUB PANEL) C63 CK73FF1E104Z CHIPC 010UF 7
' 18,38 N33-3006-41 OVAL HEAD SCREW (CASE) C64 CK73FB1HZ22K CHIPC 2200PF K
2A.2F IN87-2606-46 BRAZIER HEAD SCREW (UNIT AL) C65 CK73FF1E104Z CHIPC 0.I10UF 2
o6 CK73FF1C1052 CHIPC 1.0UF z
K TATH N87-3006-46 BRAZIER HEAD SCREW (AT FAN) C87 CK73FB1HRE1K CHIPC 560PF K
L 2G,2H NB7-3008-46 BRAZIER HEAD SCREW
M 281G N88-2608-46 FLAT HEAD SCREW (FINAL) 68 CK73FF1C1052 CHIPC 1.0UF Z
N 20 N90-3008-46 TP HEAD MACHIN SCREW {PANEL) oiije} CK73FB1HZ22K CHIPC 2200PF K
p 3A3B N91-3010-46 TP HEAD TAPPING SCREW (FOOT) Cio CK73FF1£1042 CHiPC 0uUF 2 ‘
ctn CK73FBTH10ZK CHIPC 1000PF K
SP 1A T07-0252-15 LOUDSPEAKER (8 ohm 1W) (72 CK73FF1E104Z CHIPC 0.10UF 7
MIC N T91-0352-15 MICROPHONE ACSY
C73 CK73FF101052 CHIPC 1.0UF Z
93 1E W02-1836-05 ENCODER 74 CC73FSLIH271J CHIPC 270PF J
BATT 2A * | W03-0873-05 LITHIUM CELL {3V 220MAh} C75 CK73FF1C1052 CHIPC 1.0UF z
C76 CK73FB1HI02K CHIPC 1000PF K
C77,78 CK73FF1ET04Z CHIPC 0UF 2
C8o CK73FF1C105Z CHIPC 1.0UF z
RF UNIT (X44-3210 00) 81 CC73FCHTHOS0C CHIPC 5.0PF C
1 CK73FB1H103K CHIPC 0.010UF K 83 CC73FCH1HO50C CHIPC 5.0PF C {
C2 CC73FCHIH121) CHIPC 120PF J (85 CC73FCHIHOS0C CHiP C 5.0PF ¢
C3 CK73FF1C1052 CHIPC 1.0UF Z 87 CK73FF1C105Z CHIPC 1.0UF 7
C45 CK73FB1H103K CHIP C 0010UF K
6 CK73FB1E103K CHIPC 0.010UF K (88 CK73FF1E104Z CHIPC 0.10UF 7
€83 CK73FB1H102K CHIP C 1000PF K
c7 CK73FB1H103K CHIPC 0.010UF K €30 CK73FF1E1042 CHIPC 0.0UF 27
3 CK73FB1H102K CHIPC 1000PF K o CK73FF1C1052Z CHIPC 1.0UF z .
c10 CK73FB1H103K CHIPC 0.010UF K €92 CC73FCHIH121. CHIPC 120PF J 5 Z
C14 CK73FB1E103K CHIPC 0.010UF K )
C15 CK73FF1C105Z CHIPC 1.0UF Z €93 CK73FF1C105Z CHIPC 1.0UF z
C94 CK73FB1H102K CHIPC 1000PF K
C16 CK73FF1E104Z CHIPC DI0UF 2 C95 CK73FF1E104Z CHIPC 0.10UF  Z
(C:W CK73FF1C105Z CHIPC 1.0UF z €96 CK73FB1H102K CHIPC 1000PF K
18 CK73FB1E103K CHIPC 0010UF K C97 CK73FF1E104Z CHIPC 0.10UF  Z
C19 CK73FB1H182K CHIPC 1800PF K
C21 CK73FB1HE82K CHIPC 6800PF K C98 CK73FF1C1052 CHIPC 1.0UF 4
C99 CC73FCHIHE20J CHIPC 82PF J
€22 CK73FB1H182K CHIPC 1800PF K C100 CK73FF1C105Z CHIPC 1.0UF Z
C23 CK73FF1E104Z CHIPC 0.J0UF  Z (L CK73FB1H102K CHIPC 1000PF K
E;; CK73FF1E104Z CHIPC 010UF 7 £102,103 CK73FF1ET04Z CHIPC 0.10UF 2
CED4EWIC100M ELECTRO 10UF 168WV ‘
Cae3 CK73FF1E104Z CHIPC 0.10UF 7 C105 CKT3FF1C1052 CHIPC 1.0UF
C106 CC73FCHIHO40C CHIPC 4 0PF
ggg CEO4EWICI00M ELECTRO 10UF 18WV C108 CC73FCH1HD40C CHIPC 4.0PF
CK73FF1C1052 CHIPC 1.0UF z C1o CK73FF1C1052 CHIPC 1.0UF
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Cin CK73FF1E1042 CHIPC 0.10UF  Z ML CC73FCHTHOS0C CHIPC 5.0PF
ctnz CCT3FSLIH391y CHIPC 390PF g C182 CK73FBIE103K CHIPC 0.010UF
cn3 CK73FE1E1047 CHIPC 0a0UF  Z C184 CC73FCH1HOS0C CRIPC 5.0PF
C114 CK73FF1C1052 CHIPC 1.0UF 4 C185 CC73FCHIH220J CHIPC 22PF
C1is CC73FCHTHBB0J CHIPC 68PF J C186 CC73FCHIHOS0C CHIPC 5.0PF
C116 CK73FF1C1052 CHIPC 1.0UF z C187 CC73FCHIHIRSE CHIPC 1.5PF C
cny CC73FSLIHIBTY CHIPC 150PF C188 CC73FCHH220J CHIPC 22PF J
€118,119 CK73fF1E1042 CHIPC 0.10UF 7 €189 CC73FCHIHORSC CHIPC 0.5PF C
i1 CK73FFI1C1052 CHIPC 1.0UF z C190 CK73FBIE103K CHIPC 0.010UF K
C122 CC73FCHTHOS0C CHIPC 5.0PF C C191 CC73FSL1HB81Y CHIPC 680PF
C124 CC73FCHIHOS0C CHIPC 5.0PF C 192,193 CK73FB1H102K CHIPC 1000PF K
C126 CK73FF1C1052 CHIPC 1.0UF z C194 CC73FSLIH331y CHIPC 330PF
C127 CK73FF1E104Z CHIPC 010UF 7 C195 CC73FSLIH4T1Y CHIPC 470PF
C1z8 CC73FCHIH2214 CHIPC 220PF g C196 CK73FBIH102K CHIPC 1000PF K
Ci2g CK73FF1£1047 CHIPC 0.10UF 7 C197 CK73FB1E103K CHIPC 0.010UF K
€130 CK73FF1C1052 CHIPC 1.0UF Z C198 CC73FCHIHOZ0C CHIPC 2.0PF c
€131 CC73FCH1H330J CHIPC 33PF J C193 CK73FBIE103K CHIPC 0.010UF K
C132 CK73FF1C1052 CHIPC 1.0UF V4 C201-206 CK73FBIE103K CHIPC 0.010UF K
€133 CK73FF1E1047 CHIPC 0.70UF  Z C207 CC73FCHIH470Y CHIPC 47PF J
C134 CK73FBIH103K CHIPC 0.010UF K C208 CK73FF1E1047 CHIPC 0.10UF 2
C135 CCT3FCHIHI1214 CHIPC 120PF J €208 CK73FB1H102K CHIPC 1000PF K
135 CK73FF1E1047 CHIPC 010UF 7 C211.212 CK73FF1E104Z CHIPC 0.10UF 2

7 CC73FSLIH221J CHIPC 220PF C214 CK73FB1E103K CHIPC 0.010UF K
C138 CK73FB1E103K CHIPC 0.010UF K C215 CK73FF1E1047 CHIPC 0.10UF 7
£139 CK73FF1E1047 CHIPC 0.10UF 7 C216 CEQ4EW1IC100M ELECTRO 10UF 16WV
C140.141 CK73FBI1E103K CHIPC 0.010UF K c217 CK73FF1E1047 CHIPC 0.10UF 7
C142 CK73FF1E1047 CHIPC 0.10UF 7 €218 CC73FCHIHA70Y CHIPC 47PF J
£143 CC73FCHIH390J CHIPC 39PF J C218 CK73FF1E1042 CHIPC 0.10UF 7
C144,145 CK73FBIE103K CHIPC 0.010UF K C220 CED4EWIHOTOM ELECTRO 1.0UF 50wV
C146,147 CK73FF1E1042Z CHIPC 0.10UF 2z C221-223 CK73FF1E1042 CHIPC 0.70UF 7
C148 CK73FB1E103K CHIPC 0.010UF K C224 CK73FB1E103K CHIPC 0.010UF K
C149 CK73FF1E1042 CHIPC 0IoUF  Z €225 CK73FB1H102K CHIPC 1000PF K
C150,151 CK73FF1C1052 CHIPC 1.0UF z C226-228 CK73FB1E103K CHIPC 0.010UF K
(152,153 CK73FF1E1047 CHIPC 0.10UF  Z €229 CC73FCHIHOS0C CHIPC 5.0PF C
C154 CC73FCHIH101J CHIPC 100PF €230 CK73FB1E103K CHIPC 0.010UF K
€155 CCY3FCHIHIS0y CHIPC 15PF J €231 CC73FCH1H2204 CHIPC 22PF J
C156 CK73FBTE103K CHIPC 0.010UF K €232 CK73FF1E104Z CHIPC 0.10UF 7
C157 CC73FSLIH221J CHIPC 2200 €233 CK73FBIH102K CHIPC 1000PF K X
C158 CK73FB1H471K CHIPC 470PF K (234 CK73FF1E104Z CHIPC 00UF 7
C159 CK73FB1H102K CHIPC 1000PF K €236 CK73FBTET03K CHIPC 0.010UF K«
C160 CC73FCHIH470J CHIPC 47PF J €237 CC73FCHIH2204 CHIPC 22PF J :
C161 CC73FCH1HB20J CHIPC 82PF J C238 CK73FB1E103K CHIPC 0.010UF K !
C162 CK73FF1E1047 CHIPC 0.10UF 7 €239 CK73FB1H471K CHIPC 470PF K

CK73FB1E103K CHIPC 0.010UF K C240,241 CK73FB1E103K CHIPC 0.010UF K

Liod CC73FSL1H471Y CHIPC 470PF C242 CC73FSLIHA71Y CHIPC 470°F U
C165 CK73FBIE103K CHIPC 0.010UF K (243,244 CK73FB1E103K CHIPC 0.010UF K !
(166,167 CK73FF1E104Z CHIPC 0.1ouF Z C245 CC73FSLTHAT1Y CHIPC 470PF )
C168 CK73FB1E103K CHIPC 0.010UF K C246 CC73FCHIHO10C CHIPC 1.0PF C .
C169 CC73FCH1HB80J CHIPC 68PF J C247 CC73FSLTHAT1Y CHIPC 470PF X
C170 CK73FF1E1047 CHIPC 0.10UF 7 C248 CK73FBTE103K CHIPC 0.010UF K .
C1 CC73FCHIHA70Y CHIPC 47PF J C249 CC73FCHIHORSC CHIPC 0.5PF C {
C172.173 CK73FBIE103K CHIPC 0.010UF K €250 CC73FCHTHO10C CHIPC 1.0PF o
C174 CC73FSLIHAT1Y CHIPC 470PF £251-253 CK73FBIE103K CHIPC 0.010UF K
C175 CC73FCHTH470Y CHIPC 47pF J C254 CK73FF1E104Z CHIPC 010UF 7
C178 CEC4EW1CATOM ELECTRO 47UF 16WV 256,257 CK73FB1E103K CHIPC 0.010UF K
C177 CC73FCH1HO50C CHIPC 5.0PF C C260 CK73FBIE103K CHIPC 0010UF K
Ct78 CC73FCHTHB80J CHIP C 68PF J 262,263 CK73FB1E103K CHIPC 0.010UF K
C178 CK73FF1E1042 CHIPC giur z (265273 CK73FBTETD3K CHIPC 0.010UF K
C180 CC73FCH1HD20C CHIP C 2.0PF c C274 CC73FCHIHIB0Y CHIPC 18PF J
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C275 CC73FCHIHIS0J CHIPC 15PF J C521 CEO4EW1C100M ELECTRO 10UF 16WV
C276 CC73FCH1H180J CHIPC 18PF J C522 CK73FB1E103K CHIPC 0.01UF K

277-279 CK73FB1E103K CHIPC 0.010UF K C523 CC73FCHIH121J CHIPC 120PF J
280 CC73FCHIH101Y CHIPC 100PF J (524 CC73FSLIH18Y CHIPC 180PF J
(281282 CC73FCH1H2204 CHIPC 22PF J 525 CC73FCH1H121d CHIPC 120PF J
283 CC73FCHTH330J CHIPC 33PF J (526-530 CK73FB1E103K CHIPC 0.010UF K
C285 CK73FB1E223K CHIPC 0.022UF K 531 CC73FCHIHS60J CHIPC 56PF J
(286 CEQ4EW1HO10M ELECTRO 1.0UF 50Wv 0532 CC73FSL1H391J CHIPC 390PF J
C287 CEO4EW1CI00M ELECTRO 10UF 16WV C533 CC73FCH1H390J CHIPC 39PF J
(288 CK73FB1H473K CHIPC 0.047UF K C534 CC73FCH1HE80J CHIPC 68PF J
C289 CEQ4EW1CTOOM ELECTRO 10UF 16WV 535 CC73FCH1H330J CHIPC 39PF J
290 CK73FB1ET03K CHIPC 0.010UF K C536 CC73FCHIH101 CHIPC 100PF J
C291 CEO4EWTHRATM ELECTRO 047UF  50WV Cs37 CC73FCH1HE80J CHIPC 68PF J
0292 CK73FB1E103K CHIPC 0.010UF X 538 CC73FCH1H390J CHIPC 39PF J
293 CC73FCHIHI0W | CHIPC 100PF J £539 CC73FCH1HO70D CHIPC 7.0PF D
294 CK73FF1E104Z CHIPC 0.10UF  Z £540 CC73FCH1HB80 CHIPC 68PF J
(£295-298 CK73FB1E103K CHIPC 0.010UF K Cs41 CC73FCHIH220J CHIPC 22PF J
(299,300 CK73FBIH103K CHIPC 0.010UF K Ch42 CC73FCH1H330J CHIPC 33PF J
C301 CK73FBTH102K CHIPC 1000PF K (543-545 CK73FB1E103K CHIPC 0.010UF X
C302 CK73FB1H103K CHIPC 0.010UF K C546 CC73FCHIH121J CHIPC 120PF J
C303 CK73FB1H102K CHIPC 1000PF K C547 CEQ4EW1C470M ELECTRO 47UF 16WV

04 CK45FE2H222P CERAMIC 2200PF P (£548-555 CK73FB1ET03K CHIPC 0.010UF K
305 CK73FB1H103K CHIPC 0.010UF K (956 CK73FBTH102K CHIPC 1000PF K
£306.307 CK73FB1H102K CHIPC 1000PF K C557 CC73FCH1H3304 CHIPC 33PF J
C308 CK73FB1H103K CHIPC 0.010UF K 558 CC73FCHTHORSC CHIPC 0.5PF C
C310 CK73FB1H103K CHIPC 0.010UF K (560 CC73FCHTHORSC CHIPC 0.5PF C
C312 CED4EW1C100M ELECTRO 10UF 16WV C561 CC73FCHIH330) CHIPC 33PF J
313,314 CK73FB1HI03K CHIPC 0.010UF K (562-564 CK73FB1E103K CHIPC 0.010UF X
2315 CED4EW1C100M ELECTRO 10UF 18WV £565 (92-0516-05 CHIP-TAN  47UF 18WV
C316-327 CK73FBIHI0ZK CHIPC 1000PF K (566,567 CC73FCH1H470J CHIPC 47PF J
£328-331 CK73FBIE103K CHIPC 0.010UF K C568 CC73FCHIH101J CHIPC 100PF J
£332 CK73FBIHI02K CHIPC 1000PF K 569 CEQ4EW1C100M ELECTRO 10UF 16WV
C333 CK73FB1E103K CHIPC 0.010UF X C570,571 CK73FB1E103K CHIPC 0.010UF K
C334 CC73FCHIH3304 CHIPC 33PF J C572 CC73FCHIH100D CHIPC 10PF D
C335 CK73FB1E103K CHIPC 0.010UF K £573 CC73FCHTHOR0C CHIPC 5.0PF C
C338 CC73FSLIH2214 CHIPC 220PF J C574-576 CK73FB1E103K CHIPC 0.010UF K
(339,340 CC73FCH1H220J CHIPC 22PF J Cs577 CK73FB1H331K CHIPC 330PF K
(341-346 CK73FB1ET03K CHIPC 0.010UF K (578 CC73FCH1HB20J CHIPC 62PF J
(347,348 CC73FCH1H100D CHIPC 10PF D C579 CK73FB1H331K CHIPC 330PF K
€350 (C92-0004-05 CHIP-TAN 1.0UF 16WV Co81 CC73FCH1HB20J CHIPC 82PF J
€500 CK73FBIE103K CHIPC 0.010UF K 583 CK73FB1H103K CHIPC 0.010UF K
€501 CEOANWIC100M ELECTRO 10UF 16WV (584 CEC4EW1C100M ELECTRO 10UF 16WV
™02 CK73FB1E103K CHIPC 0.010UF K (585 CK73FBTH103K CHIPC 0.010UF K

903 CECANW1C100M ELECTRO 10UF 16WV 586 CK73FB1HB82K CHIPC 6800PF K
C504 CK73FB1E103K CHIPC 0.010UF K C587 CK73FB1H123K CHIPC 0.012UF K
C505 CED4EW1C100M ELECTRO 10UF 16WV 588 CK73FB1HBE82K CHIPC 6800PF K
C506 CK73FB1£103K CHIPC 0.010UF K £531 CK73FB1H103K CHIPC 0.010UF K
Cs07 CEO4NWIC100M ELECTRO 10UF 18WV €593 CK73FB1H102K CHIPC 1000PF X
Cs08 CK73FB1E103K CHIPC 0.010UF X (594 CC73FSLTH221J CHIPC 220PF J
C509. CECANWICI00M ELECTRO 10UF 16WV £5395 CK73FB1H103K CHIPC 0.010UF K
€510 CK73FBTE103K CHIPC 0.010UF K C598 CC73FCHIHORSC CHIPC 0.5PF C
Csn CEQ4EWICI00M ELECTRO 10UF 16WvV 597 CC73FCHTHZ70J CHIPC 27PF J
£512.513 CK73FB1E103K CHIPC 0.010UF K £598-602 CK73FB1H103K CHIPC 0.010UF K
€514 (92-0516-05 CHIP-TAN  47UF 16WV €603 CK73FB1H102K CHIPC 1000PF K
C515 CC73FSLIH271Y CHIPC 270PF J C604 CK73FB1H103K CHIPC 0.010UF K
518 CC73FSLIHB614 CHIPC 560PF J C606 CC73FCH1H270J CHIPC 27PF J
Co17 CK73FB1E103K CHIPC 0.010UF K 618 CEQ4EWICI0IM ELECTRO  100UF  1BWV
Eg:g CC73FSLIHZ714 CHIPC 270PF J C619 (92-0001-05 CHIP-TAN ~ 0.10UF 35wV

.520 CK73FBI1E103K CHIPC 0.010UF K (620-623 CK73FBTH102K CHIPC 1000PF K 1
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24 CK73FB1E103K CHIPC 0.010UF K €690 CCT3FCHH470J CHIPC 47pF J
625-628 CK73FBIH102K CHIPC 1000PF K 691 CC73FCH1H270J CHIPC 27PF J
629 CEO4EW1CI0IM ELECTRO  100UF  16WV £692-696 CK73FB1E103K CHIPC 0.010UF K
£630.631 CK73FB1E103K CHIPC 0.010UF K 697 CEQ4EW1C100M ELECTRC  10UF 18WY
630,631 CK73FB1ET03K CHIPC 0.010UF K 698 CK73FBIH102K CHIPC 1000PF K
632 CEQ4EWICI01M ELECTRO  100UF  16WV €699 CK73FB1E103K CHIPC 0.010UF K
633 CC73FCHIHI01Y CHIPC 100PF J €700 CK73FBTH102K CHIPC 1000PF K
634 CC73FCHIH180J CHIPC 18PF J crot CC73FCHIH330J CHIPC 33PF J
C635 CK73FB1H10ZK CHIPC 1000PF K 702 CC73FCHIH100D CHIPC 10PF D
636 CC73FCHTH330J CHIPC 33PF J €703 CC73FCHIHBB0J CHIPC 68PF J
837 CC73FCH1HO80D CHIPC 80PF D 704,705 CK73FB1H103K CHIPC 0010UF K
638 CC73FCHIHT20J CHIPC 12PF J 708 CEQ4EW1C470M ELECTRO  47UF Y
639 CC73FCH1H560J CHIPC 56PF J €707 CK73FB1H103K CHIPC 0.010UF K
640 CK73FB1H183K CHIPC 0.018UF K 708 CEC4EW1C10TM ELECTRO  100UF  16WV
a4t CC73FCHIH120J CHIPC 12PF J cno CK73FBIH102K CHIPC 1000PF K
C642 CK73FBIH102K CHIPC 1000PF K e CQ92M1H333K MYLAR 0.033UF K
643 CC73FCH1H330J CHIPC 33PF J cnz £91-1083-05 FILM 0.47UF  83WV
C644 CC73FCH1H120J CHIPC 12PF J (WAK] CK73FB1H103K CHIPC 0.010UF K
(645 CC73FCH1H150J CHIPC 15PF J €74 £92-0516-05 CHIP-TAN  47UF  16WV
C646 CC73FCHIH390J CHIPC 39PF J C715,716 CK73FB1H102K CHIPC 1000PF K
c647 CC73FCH1H100D CHIPC 10PF D cn7 CEQ4EWICI0TM ELECTRO  100UF  16WV
(Ra CK73FB1H102K CHIPC 1000PF K cng CC73FCHIHO20C CHIPC 2.0PF C
C CC73FCHTH160J CHIPC 16PF J C721-726 CC73FCHIH270J CHIP C 27PF J
€650 CC73FCH1H240J CHIPC 24pF J 727,728 CC73FCH1H1000 CHIPC 10PF D
(651 CC73FCH1H150J CHIPC 15PF J €729 CC73FCH1HO20C CHIPC 2.0PF C
652 CC73FCHTH390J CHIPC 39PF J €730-732 CK73FB1H102K CHIPC 1000PF K
(653 CK73FBTH183K CHIPC 0.018UF K C744 CK73FB1H102K CHIPC 1000PF K
(654 CC73FCH1HO40C CHIPC 40P C £750-757 CC73FCHIHI01Y CHIPC 100PF U
655 CK73FB1H102K CHIPC 1000PF K (C758-761 CK73FB1H102K CHIPC 1000PF K
656 CC73FCHIH150J CHIPC 15PF J 762 CC73FCHIH10N CHIPC 100PF  J
857 CC73FCH1H200J CHIPC 20PF J C770 CED4EW1C4A70M ELECTRO  47UF 18WV
(658 CC73FCHIH160J CHIPC 16PF J cin CK73FB1HI03K CHIPC 0.010UF K
659,660 CK73FB1H102K CHIPC 1000PF K 780 CEQ4EW1E470M ELECTRO  47UF 25WV
Ces1 CC73FCHIH100D CHIPC 10PF ] (781.782 CK73FF1E104Z CHIPC 0.10UF 7
(662 CC73FCH1HO30C CHIPC 30 C 783 CED4EW1CA70M ELECTRO  47UF 16WV
663 CC73FCH1HO20C CHIPC 20PF C C784 CEQ4EW1E470M ELECTRD  47UF 2B5WY
664 CC73FCH1HD40C CHIPC 40PF  C (785,786 CK73FF1E104Z CHIPC 0.10UF 2
(665,666 CK73FB1H102K CHIPC 1000PF K 787 CEG4EW1IC470M ELECTRD  47UF 16WV
Ce67 CK73FB1E103K CHIP G 0.010UF K (800 CC73FCH1H390J CHIPC 39PF J
668 CK73FBIH102K CHIPC 1000PF K (801 CC73FCH1HIS1Y CHiIPC 150PF  J
(669 CK73FBIE103K CHIPC 0.010UF K (802 CC73FCHIH380J CHIPC 39PF J
C670 CK73FBIH102K CHIPC 1000PF K 803 CC73FCH1HOS0C CHIPC 5.0PF C
ce7 CC73FCH1H2404 CHIPC 24PF J C804 CK73FBIH103K CHIPC 0.010UF K
¢ CK73FB1H102K CHIPC 1000PF K (805 CC73FCH1HO20C CHIPC 2.0PF C
Coro CC73FCH1HD10C CHIPC 10 C (806,807 CK73FBIH103K CHIPC 0.010UF K
674 CC73FCH1H240J CHIPC 24PF J 808 €92-0004-05 CHIP-TAN ~ 1.0UF  16WV
675 CK73FB1ET03K CHIPC 0.010UF K (£907-912 CK73FBTH102K CHIPC 1000PF K
C676 €92-0004-05 CHIP-TAN ~ 10UF  16WV (914-926 CK73FBIH102K CHIPC 1000PF X
677 CEO4EW1C221M ELECTRC  220UF  16WV TC508,507 C05-0377-05 TRIMMER CAPACITOR ~ 10PF
678 CK73FBIE103K CHIPC 0.010UF K 508,509 05-0376-05 TRIMMER CAPACITOR  6PF
€679 CQ92M1H822K MYLAR B200PF K TC800 C05-0344-05 TRIMMER CAPACITOR  30PF
(680 (£91-1083-05 FILM 0.47UF  B3WV
681 CK73FBIHI02K CHIP C 1000PF K CN2 £E04-0154-05 RF COAXIAL CABLE SOCKET
(682683 CK73FBIE103K CHIPC 0.010UF K CN4 £04-0154-05 RF COAXIAL CABLE SOCKET
C684 CK73FB1H103K CHIPC 0.010UF K CNS,6 E04-0191-05 RF COAXIAL CABLE SOCKET

CN7 E40-3238-05 PIN CONNECTOR (3P)
(685.686 CK73FB1E103K CHIPC 0.010UF K CN10 £04-0154-05 RF COAXIAL CABLE SOCKET
687 CC73FCH1HD20C CHIPC 2.0PF C
688 CC73FCHIHIRSC CHIPC 15PF  C CN13 * | E40-5741-05 PIN CONNECTOR (8F)
689 CC73FCHTHO30C CHIPC 30PF C CN14 * | E40-5740-05 PIN CONNECTOR (20P)
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CN15-17 E04-0154-05 RF COAXIAL CABLE SOCKET 149 140-2282-14 SMALL FIXED INDUCTOR
CNS00 * | £40-5740-05 PIN CONNECTOR (20P) 150 134-4264-05 oI
CNSO1 £40-3237-05 PIN CONNECTOR (2P) (51 L40-1021-14 SMALL FIXED INDUCTOR
CN502-505 £04-0154-05 RF COAXIAL CABLE SOCKET (2P} 152 134-4265-05 CoiL
CN506 £40-3238-05 PIN CONNECTOR (3P) 153 L19-0324-05 TROIDAL CONL
CN508 £40-5606-05 PIN CONNECTOR (3P) 154 140-4785-48 SMALL FIXED INDUCTOR {470NH)
CN509 £40-5607-05 PIN CONNECTOR (4P) 155 119-0324-05 TROIDAL COIL
CN510 £23-0996-05 TERMINAL {TEST) 156 L40-4705-48 SMALL FIXED INDUCTOR (47UH)
CNBOO £40-4463-05 PIN CONNECTOR L57 L40-2785-48 SMALL FIXED INDUCTOR {270NH)
N80t £40-4484-05 PIN CONNECTOR 158 140-2285-48 SMALL FIXED INDUCTOR {220NH)
CN9D1 £40-3300-05 PIN CONNECTOR (3P) 159 119-0324-05 TROIDAL COIL
CNS03-907 * | F40-5743-05 FLAT CABLE CONNECTOR (6P) 160 139-1255-05 CcolL
N E06-0752-05 DIN SQCKET 161 140-1285-48 SMALL FIXED INDUCTOR (120NH)
J23 £13-0166-05 PIN JACK 162 139-1255-05 coi
4901 * | E11-0462-05 PHONE JACK 163 140-1015-48 SMALL FIXED INDUCTOR {100NH)
Wi * | E37-0546-05 LEAD WIRE WITH CONNECTOR L64 139-1255-05 colL
w2 * | £37-0517-05 LEAD WIRE WITH MINIPIN PLUG 165 134-4222-05 col
167 * 1134-4394-05 colL
101 oF F11-1141-04 SHIELDING COVER 168 L40-1015-48 SMALL FIXED INDUCTOR (100UH)
A502 oF F11-1140-04 SHIELDING CASE 169 140-2285-48 SMALL FIXED INDUCTOR {220NH}
- J30-0545-05 SPACER (TO XF1) L70 * | 134-4393-05 ot
J30-0563-05 SPACER (TO XF3, X800} 7 140-3395-48 SMALL FIXED INDUCTOR (3.3UH]
172 * | 134-4394-05 con
CF500,501 L72-0343-05 CERAMIC FILTER (8.4MHZ) 73 140-2295-48 SMALL FIXED INDUCTOR {2.2UH)
L * | 139-1254-05 col 174 140-2285-48 SMALL FIXED INDUCTOR (220NH)
L2 119-0324-05 TROIDAL COIL
L3 L40-1021-14 SMALL FIXED INDUCTOR L75 134-4209-05 coiL
L7 L40-2701-14 SMALL FIXED INDUCTOR 176 140-3395-48 SMALL FIXED INDUCTOR (3.3UH) ‘
L77 £34-0943-05 coi
18 140-4791-14 SMALL FIXED INDUCTOR 178 140-4785-48 SMALL FIXED INDUCTOR (470NH)
19 140-2701-14 SMALL FIXED INDUCTOR 179 140-3395-48 SMALL FIXED INDUCTOR (3.3UH)
L0 140-1015-48 SMALL FIXED INDUCTOR (100UH)
L 119-0324-05 TROIDAL COIL 181 134-0535-05 coi
L2 140-1005-48 SMALL FIXED INDUCTOR (10UH} 182 134-0536-05 colL
183,84 140-1015-48 SMALL FIXED INDUCTOR (100UH)
L13 L40-4705-48 SMALL FIXED INDUCTOR (47UH) 186 140-2285-48 SMALL FIXED INDUCTOR (220NH)
L1415 L40-1501-14 SMALL FIXED INDUCTOR 187 140-4705-48 SMALL FIXED INDUCTOR {47UH)
L6 140-1021-14 SMALL FIXED INDUCTOR
117.18 L40-5691-14 SMALL FIXED INDUCTOR 188 119-0324-05 TROIDAL COIL
119 140-1292-14 SMALL FIXED INDUCTOR 189 * | 134-4395-05 coiL
190 139-1255-05 coi ‘
L20 140-8291-14 SMALL FIXED INDUCTOR 191 * | 134-4395-05 con
121,22 L40-1292-14 SMALL FIXED INDUCTOR 192 134-4211-05 coi
123 140-5691-14 SMALL FIXED INDUCTOR
124 140-1292-14 SMALL FIXED INDUCTOR 193 L40-1015-48 SMALL FIXED INDUCTOR {100UH)
125 140-1092-14 SMALL FIXED INDUCTOR 194 * 1 134-4395-05 coiL
195 134-4207-05 com
3 140-3391-14 SMALL FIXED INDUCTOR 198 134-0943-05 con
127 140-1092-14 SMALL FIXED INDUCTOR 199 134-0781-05 CoIL
128-31 134-4262-05 colL
132 140-3382-14 SMALL FIXED INDUCTOR L100 134-0536-05 CoIL
L33 140-2792-14 SMALL FIXED INDUCTCR L101 140-4705-48 SMALL FIXED INDUCTOR (47UH)
1102 140-3395-48 SMALL FIXED INDUCTOR (3.3UH)
L34 140-3382-14 SMALL FIXED INDUCTOR L107 L40-1015-48 SMALL FIXED INDUCTOR ({100UH}
L35 140-2282-14 SMALL FIXED INDUCTOR 1108 L40-1005-48 SMALL FIXED INDUCTOR (10UH)
136 140-2292-14 SMALL FIXED INDUCTOR
L37 140-2282-14 SMALL FIXED INDUCTOR L110,111 * 1 140-1805-48 SMALL FIXED INDUCTOR (18UH})
138-40 134-4289-05 coi L112,113 * 1140-1081-42 SMALL FIXED INDUCTOR {0.1UH)
1301 * | 140-1001-42 SMALL HIXED INDUCTOR {10UH)
L4 140-2282-14 SMALL FIXED INDUCTOR 1304-310 * | L40-1001-42 SMALL FIXED INDUCTOR {10UH)
L42 140-1292-14 SMALL FIXED INDUCTOR 1314-318 * 1 140-1001-42 SMALL FIXED INDUCTOR {10UH)
143 140-2282-14 SMALL FIXED INDUCTOR
L44-25 * [134-4392-05 con L500-505 140-1005-48 SMALL FIXED INDUCTOR {10UH]
L47 140-2282-14 SMALL FIXED INDUCTOR L506,507 * | 140-6805-48 SMALL FIXED INDUCTOR (68UH)
g 1508 L40-1005-48 SMALL FIXED INDUCTOR {10UH)
140-1292-14 SMALL FIXED INDUGTOR 1509,510 * [ L40-2705-48 SMALL FIXED INDUCTOR (27UH) __J
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LN * | 140-1805-48 SMALL FIXED INDUCTOR (18UH) R14 RK73F824222.) CHIPR 228 ) 1/10W
512,513 * 1 L40-2705-48 SMALL FIXED INDUCTOR {27UH) Ri8 RK73FB2A103J CHIPR 10K J 1710w
1514 140-2205-48 SMALL FIXED INDUCTOR (22UH) Rig RK73FB2A330J CHIPR 33 J 1/10W
L5185 * 1140-1805-48 SMALL FIXED INDUCTOR [18UH) R20 RK73FB24102J CHIPR 10Ky 1/10W
1516 140-5695-48 SMALL FIXED INDUCTOR (5.6UH) R2122 RK73FB2A330. CHIPR 33 J 1/10W
1517 L40-1005-48 SMALL FIXED INDUCTOR (10UH) R23 RK73FB2A1014 CHIPR 100 4110w
L518 134-4222-05 coi R24 AK73FB2A222 CHIP R 224 1i0w
L1519 " 1L34-4421-05 con R25 RK73FB2A561. CHIPR 560 J 1/10W
L520 134-4222-05 coi R27 RK73FB2A181J CHIPR 180 J 110w
521,522 L40-2285-48 SMALL FIXED INDUCTOR {220NH) R28 RK73FB2A680. CHIPR 68 Joonw
1523 1.40-1005-48 SMALL FIXED INDUCTOR {T0UH) R31 RK73FB2A103. CHIPR 10K Joviow
1524 L40-1095-48 SMALL FIXED INDUCTOR (1 UH) R44-55 RK73FB2A223J CHIPR 22K J 110w
L525,526 140-2205-48 SMALL FIXED INDUCTOR (22UH) Ro6 RK73rB2A1214 CHIPR 120 J 1w
L528 *1134-4396-05 CoiL R58 RK73FB24680. CHIP R 68 Jo1w
529,530 134-4222-05 CoIL R59,60 RK73FB2A560. CHIPR 56 Joo1/ow
1531-534 L40-1015-48 SMALL FIXED INDUCTOR {100UH) R61 RK73FB2AB804 CHIPR 68 J /10w
L535 133-0664-05 CHOKE COIL R62 RK73FB2A2204 CHIPR 22 Jo1/1w
L5386 134-2354-05 CoiL R63 RK73FB2A1214 CHIPR 120 Jo1ow
L537 140-4735-48 SMALL FIXED INDUCTOR {4.7UH) R65 RK73FB24220.) CHIPR 2 Joow
1538 133-0664-05 CHOKE COIL R66 RK73FBZA121J CHIPR 120 J 1710w
L539 1.34-2354-05 CoiL R68 RK73FB2A220J CHIPR 22 Jooviow
L£ L40-4795-48 SMALL FIXED INDUCTOR (4. 7UH) R6Y RK73FB2A1214 CHIPR 120 Jo1/10w
154, 133-0664-05 CHOKE COoIL R71 RK73FB2A2204 CHIPR 22 Jo1ow
1542 134-2354-05 CoiL R72 RK73FB2A1214 CHIPR 120 J 10w
L543 L40-4795-48 SMALL FIXED INDUCTCR {4.7UH) R74 RK73FB2A220J CHIPR 22 J 1710w
1544 133-0664-05 CHOKE CoIL R75 RK73FB24121J CHIPR 120 J 1/10W {
1545 134-2354-05 COoiL R77 RK73FB2A220J CHIPR 22 Joyow
L5486 140-4795-48 SMALL FIXED INDUCTOR {4.7UH) R78 RK73FB2A121J CHIPR 120 Jo 110w
1547 L40-3385-48 SMALL FIXED INDUCTOR (330NH) R80 RK73FB2A220J CHIP R 22 Jo1/10w
1548 1.40-1295-48 SMALL FIXED INDUCTOR (1.2UH) R81 RK73FB2A121J CHIFR 120 J 1/10W
1549 L40-3385-48 SMALL FIXED INDUCTOR (330NH) R83 RK73FB2A220J CHIPR 22 J 1710w
550 L40-2285-48 SMALL FIXED INDUCTOR (220NH}) R84 RK73FB2A121J CHIPR 120 Jo1ow
L5851 L40-1015-48 SMALL FIXED INDUCTOR {100NH) R86 RK73FB2A220J CHIPR 22 Jooow
1552 * | L40-2795-48 SMALL FIXED INDUCTOR (2.7UH) R87 RK73FB24121J CHIPR 120 Jo1w ;
L5563 140-1595-48 SMALL FIXED INDUCTOR [1 .5UH) R89 RK73FB2A220J CHIPR 22 Jooomow ;
L554 140-2295-48 SMALL FIXED INDUCTOR {2.2UH) R0 RK73FB2A1214 CHIP R 120 J 1/10W
1555 140-3395-48 SMALL FIXED INDUCTOR {3.3UH) R92 RK73FB2A151J CHIPR 150 J 1710w
1556 L40-2285-48 SMALL FIXED INDUCTOR (220NH) R93 RK73FB2A2234 CHIPR 22K Joow -
_557-559 L40-1015-48 SMALL FIXED INDUCTOR {100UH) R94 RK73FB2A1044 CHIPR 100K 4 /10w \
580,581 140-1005-48 SMALL FIXED INDUCTOR {10UH) R35 RK73FB2A393J CHIPR 39K J o YIgwW
601 140-3395-48 SMALL FIXED INDUCTOR (3.3UH) R96.97 RK73FB2A3304 CHIPR 33 Jow
603 140-2785-48 SMALL FIXED INDUCTOR {270NH) R38 RK73FB2A4734 CHIPR 47K J 1/10W i
60/ 140-1015-48 SMALL FIXED INDUCTOR {100UH) R99 RK73FB2A151Y CHIPR 150 4w ’
80u L77-1521-15 CRYSTAL RESONATOR (20MHZ) R100 RK73FB2A3314 CHIPR 330 J 1/10W
F1 L71-0401-05 CRYSTAL FILTER {73.05MHZ) R101 RK73FB2A2214 CHIPR 220 J 1/10W
F2 171-0235-05 CRYSTAL FILTER R102 RK73FB2A101J CHIPR 100 Jooow :
F3 L71-0266-05 CRYSTAL FILTER {8830KHZ) R103 RK73FB2A473J CHIP R 47K J 1/10W
R104,105 RK73FB2A151J CHIPR 150 J 110w ‘
2F N38-2640-46 PAN HEAD MACHINE SCREW R106 RK73FB2A152.) CHIPR 15K 4 /1w !
R107 RK73F82A680.) CHIPR 68 J 1/10W :
3500-505 R90-0721-05 MULTI-COMP 47K X 18
I RD14BB2E4704 RD 47 J 1/4W R108 RK73FB2A220J CHIP R 22 J 1710w
? RD14BB2E1514 RD 150 J 1/4W R109 BK73rB2A1004 CHIPR 10 J 1/10W o
3 RK73FB241014 CHIP R 100 Jooow R110 RK73FB2A151Y CHIPR 150 J 1/10W ‘ !
3 RD14BBZE101Y RD 100 Joo4aw RIN RK73rB24471) CHIPR 470 J 1/10W ' ') ;
R112 RK73FB2A102J CHIP R 1.0 J 1/10W 1
RO14BB2E820. ) 82 U aw '
RK73FB2A221J CHIP R 220 J 1/10W R113 RK73FB2A471J CHIP R 470 J 1/10W 1
0 RK73FBZA181J CHIPR 180 Joo1/1ow R114 RK73FB2AB62J CHIPR 56K J 1/10W j ;J
1,12 RK73FB24331J CHIPR 330 Jo11ow R115 RK73FB2A220J CHIPR 22 J 1/10W I ]
3 RK73FB2A470J CHIPR 47 J 1/10W R116 RK73FBZA1504 CHIPR 15 J 1/10W :;
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R117 RK73FB2A471J CHIPR 470  J  1/10W R195,196 RK73FB2A330J CHIPR 33 Joow
R118 RK73FB2A680J CHIPR 68 Joow R197 RK73FB2A273J CHIPR 27K J  1/10W
R118,120 RK73FB2A331J CHPR 330 J 1/10W R198 RK73FB2A103. CHIPR 10K 4 1/10W
R121 RK73FB2A102J CHPR 10K J /10w 199,200 RK73FB24221J CHIPR 220 J 1/10W
R122.123 RK73FB2A100J CHIPR 10 Joovow R201 RK73FB2A473. CHIPR 47K J 1710w
R124 RK73FB24471J CHIPR 470 J 110w R202.203 RK73FB2A680. CHIPR 68 Jooow
R125,126 RK73FBZA100J CHIPR 10 Joow R204 RK73FB2A101J CHIPR 100 J 1/10W
R127 RK73FB2A180J CHIPR 18 J oW R205,206 RK73FB2A471J CHIPR 470 J 1/10W
R128 RK73FB2A331J CHPR 330 J 1/10w R207,208 RK73FB2A330J CHIPR 33 J 10w
R130 RK73FBZA331J CHIPR 330 J 1/10W R209 RK73FB2A4714 CHIPR 470 J  1/10W
R131 RK73FB2A101J CHPR 100 J 1/10W R210 RK73FB2A1024 CHIPR 10K J  1/10W
R132 RK73FB2A223J CHPR 22k J 1/10W R211 RK73FB2A472J CHIPR 47K U 1/10W
R133 RK73FBZA333J CHIPR 33K J 110w R212.213 RK73FB2A330J CHPR 33 Jo1/10w
R134 RK73FB2A122J CHIPR 12k J  1/10W R214 RK73FB2A103J CHIPR 10K J  1/10W
R139 RK73FB2A104J CHIPR 100K J 1/10W R215 RK73FB2A823. CHPR 82K 4 1/10W
R140 RK73FB24473J CHIPR 47K J  1/10W R216 RK73FB2AG81J CHPR 880 J 1/10W
R142 RK73FB2A473J CHIPR 47K J 1710w R217 RK73FB2A151J CHIPR 150  J  1/10W
R143 RK73FBZA471J CHIPR 470 J 1/10W R218 RK73FB2A332. CHIPR 33K U 110w
R144 RK73FB2A2214 CHIPR 220 4 1/10W R219 RK73FB2A103J CHIPR 10K J 1/10W
R145 RK73FB2A330J CHIPR 33 Joow R220 RK73FB2A101J CHPR 100 J 1/10W
R145 RK73FB2A471J CHPR 470 J 1/10W R221 RK73FB2A102J CHPR 10K J 1/10W

R147 RK73FB2A562J CHIPR 56K J  1/10W R222 RK73FB2A103J CHIPR 10K J  1/10W
R148 RK73FB2A223J CHIPR 2K J 1710w R223 RK73FB2A392J CHIPR 33K J 110w
R150 RK73FBZA181J CHIPR 180 J 1/10W R224 RK73FB2A332J CHIPR 33K J  1/10W
R154 RK73FB2A471J CHPR 470 J 1710w R225 RK73FB2A223J CHPR 22k 4 1710w
R156 RK73FB2A330. CHIPR 33 Joo1ow R226 RK73FBZAB62J CHPR 58K J 1/10W
R157 RK73FB2A182J CHPR 18 J 1/10W R229 RK73FB2A1034 CHIPR 10K J  1/10W
R158 RK73FB2A3304 CHPR 33 J 1w R230 RK73FB2A152J CHPR 15K J  1/10W
R159 RK73FB2A101J CHIPR 100 J 1710w R231.232 RK73FB2A221J CHPR 220 4 1/10W
R160,161 RK73F82A222J CHPR 22k J 1710w R233 RK73FB2A152J CHIPR 15K U 1710w
R162 RK73FBZA101J CHIPR 100 J 1710w R234 RK73FBZA101J CHPR 100 J 1710w
R163 RK73FB2A332J CHIPR 33K J 1/10W R235 RK73FB2A152J CHPR 15K J 1/10W
R164 RK73FB2A152J CHPR 15K J 1/10W R236,237 RK73FB2A101J CHPR 100 J 1/10W
R165 RK73FB2A473J CHIPR 47K J 1710w R238 RK73FB2A152J CHIPR 15k J 1/10W
R166 RK73FB2A222J CHIPR 22k J 1710w R239 RK73FB2A101J CHPR 100 J 1/10W
R167 RK73FB2A101J CHPR 100 J 1/10W R240 RK73FB2A152J CHPR 15K J 1710w
R168 RK73FB2A393J CHPR 35K J 1/10W R241,242 RK73FB2A331J CHIPR 330 J 1/10W
R169 RK73FB2A102. CHIPR 10K J 1/10W R243 RK73FB2A152. CHPR 15K J 1710w
R170 RK73FB2A223) CHIPR 22k J 1/10W R244 RK73FB2A101J CHIPR 100 4 1/10W
R171,172 RK73FB2A101J CHIPR 100 J 1/10W R245 RK73FB2A152J CHPR 15 J 1710w
RI73 RK73FB2A393J CHIPR 33K J /10w R246 RK73FB2AZ21J CHPR 220 J 1/10W
R174 RK73FB2A223J CHPR 22k J 1/10W R248 RK73FB2A822J CHIPR 82K J 1/10W
R175 RK73FB2A1024 CHIPR 10K J 1710w R249 RK73FB2A222J CHPR 22K J 1/10W
R176 RK73FB2A103J CHIPR 10K  J 1/10W R250 RK73FB2A103J CHPR 10K J 1/10W
R177 RK73FB2A153J CHPR 15k J 1/10W R251 RK73FB2A153J CHIPR 15k J  1/10W
R178 RK73FB2A563. CHPR 56K J 1/10W R252 RK73FB2A102J CHIPR 10K 4 1/10W
R179 RK73FB2A103J CHPR 10K J 1/10W R253 RK73FB2A472J CHPR 47k J 1710w
R180 RK73FB2A104J CHIPR 100K J  1/10W R256 RK73FB2A472J CHIPR 47K J 1/10W
R181 RK73FB2A2224 CHIPR 22k J 1710w R257 RK73FB2A101J CHIPR 100 J 170w
R182 RK73FB2A103J CHIPR 10K J 1/10W R258 RK73FB2A3314 CHIPR 330 J 1/10W
R183 RK73FB2A4704 CHIPR 47 J oW R259 RK73FB2A104J CHIPR 100K J 1710w
R184 RK73FB2A121J CHPR 120 J 1/10W R260 RK73FB2A102J CHIPR 10K J 1/10W
R185 RK73FB2A103J CHIPR 10Kk J /10w R261 RK73FB2A331J CHIPR 330 J 1/10w
R186 RK73F82A562. CHIPR 58K J  1/10W R262 RK73FB2A102J CHPR 10K J 1/10W
R188 RK73FB2A470 CHIPR 47 Joow R263 RK73FB2A332J CHIPR 33K J /10w
S:gg Sggiggﬁl 52J CHPR 15 J 110w R264 RK73FB2A222J CHIPR 22K J  1/10W
b RmFBZA'g:]aJ CHPR 10K J 110w R265 RK73FB2A272J CHPR 27K 4 1/10W
a1 A ozj CHIPR 150 J  1/10w R266 RK73FB2A332J CHIPR 33k J  1/10W

CHPR 10K J  1/10w R267 RK73FB2A822J CHPR 82K J 1/10W
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New
Ref No. |Address parts

R268
R269
R271
R272
R278

R277
R278
R279
R280
Rz81

R284
R285
R286
R287
Rzg8

Rz89
R290,291
R292.293
R294-297
R298

R3z0
R0
A3~
R325
R329

R330
R331
R332
R333
R334

R335
R336.337
R338
R339
R340

R351-362
R363
3380
1381
1382

1383-385
386
500
501
302

03
104
05
06
07

RK73FB2A273J
AK73FB2A103J
RK73FB24224
RK73FB2A 104,
RK73FB2A474.

RK73FB241034
AK73FB2A224.
RK73fB2A473J
RK73FB2A223J
RK73FB2A222J

RK73FB2A224
RK73FB2A103J
RK73FB2A101J
AK73FB2A103J
AK73FB24472

RK73F8241034
RK73FB24472J
RK73FB2A681J
RK73FB24224
RK73FB2A472.

AK73FB2A472
AK73rB2A223
RK73FB2A1014
RK73FB2A1024
RK73FB2A224

AK73FB2A1044
AK73FB2AG84
RK73FB2A103
RK73FB2A6804
RK73FB2A3914

RK73FB2A2724
RK73FB2A1044
RK73FB2A154
RK73FB2A224
RK73FB2A1014

RK73FB2A1034
R92-0670-05

RK73FB2A682J
RK73FB2A183J
RK73FB2A1814

R92-0670-05

RK73FB2A3304
RK73rB241034
RK73FB2A470
RK73FB2A3314

AK73FB24472,
RK73FB2AB81
RK73FB2A561
RK73FB2A333
RK73FB24101J

RK73FB2A2724
RK73FB2A681
RK73FB2A4704
RK73FB2A122
RK73FB2A472J

RK73FB2A1034
RK73FB2A2204
RK73FB2A331J
RK73FB2A5604

Parts No.

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIP R
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIP R

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIP R
CHIP R
CHIPR
CHIPR

CHIPR
CHIPR
CHIP R
CHIPR
CHIPR

CHIPR
CHIPR
CHIP R
CHIPR
CHIPR

CHIPR
CHIPR
CHIP R
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR

Description

27K
10K
220K
100K
470K

10K
220
47K
22K
2.2K

220K
10K
100
10K
4.7K

10K
47K
680
220K
4.7K

47K
22K
100
10K
220K

100K
680K
10K
68
330

27K
100K
150K
220K
100

10K
0 0HM
6.8K
18K
180

00HM
33

10K
47

330

47K
680
560
33K
100

27K
680
47

1.2K
4.7

10K
2
330
56

J

J
J
J
J

N S Y S S S ol el o

(S

[,

L S S S E S A

(S S

J
J
J
J

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

1710w
110w
1710w
1710w
1710w

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

710w
110w
1710w
/10w
1710w

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

110w
1710w
1710w
/10w
110w

1710w
1710w
1710w
110w
110w

1/10W

/10w
1/10W
1/10W

1/10W
1710w
1/10wW
/10w

1710w
1710w
/10w
1710w
1710w

11w
1710w
1710w
/10w
/10w

1710w
/10w
/10w
1710w

Ref. No.

R517-519
R520
R521
R622
R523

R524,525
R526
RS27
528
R529

R530
R531
R532
R533
R534

R535
R536
R537
R545
R546

R547
R548,549
R550
R551
R552

R553
RS54
R555,556
RS57
R558

R559,560
R561,562
R563
R564
R565

R566
RBH87
R570,571
R572
R580-583

R584
R586
R587
R588,589
R591

R592

R593,534
R596
R5g7
R598,599

R601
R60Z
R603
R604
R605

R606
Re08
609,610
R611

Address :::t“s,
RK73rB2A470
RK73FB2A1014
RK73FB2A223)
RK73FB2A3314
RK73FB244704

RK73FB2A102J
RK73FB24331J
RK73FB2AB80J
RK73FB2A391J
RK73FB2A680J

RK73FB2A103J
RK73FB2A222J
RK73FB2A 1514
RK73rB2A680J
RK73FB2A101J

RK73rB2A471J
RK73rB2A470J
RK73FB24220)
RK73F82A103J
RK73FB2A821J

RK73FB2A331
RK73FB2A470
RK73FB2A181J
RK73FB2A221J
RK73FB241014

RK73FB2A333J
RK73FB2ABB2J
RK73FB2A 101
RK73FB2A2214
RK73FB2A101J

RK73FB2A473J
RK73FB2A101J
RK73FB2A102)
RK73FB2A681J
RK73FB2A101J

RK73FB2A471)
RK73FB2A221J
RK73FB2A222J
RK73FB242724
RK73FB2A223J

RK73FB2A101J
RK73FB2A682J
RK73FB24473)
RK73FB2A101J
RK73FB2A682J

RK73FB2A473)
RK73rB2A101J
RK73FB24682J
RK73rB2A473)
RK73FB2A1014

RK73rB2AB82J
RK73FB2A473,)
RK73FB2A101J
RK73FB2A470J
RK73FB2A392

RK73FB2A103J
RK73FB24471J
RK73FB2A103J
RK73FB2A102

Parts No.

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIP R
CHIP R
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIP R
CHIPR

CHIPR
CHIPR
CHIP R
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CHIPR
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68

10K
22K
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100

470
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10K
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TS-870S

RF UNIT (X44-3210-00)

PARTS LSIT

{ Ref. No. |Address ’g;‘v:’ Parts No. Description l?;?;: Ref. No. !Address l:‘;i:L Parts No. Deseription '?;?;";
G172 RK73FB2A821J CHIPR 820 J 1/10W VA3 R12-6427-05 TRIMMING POT. 47K
R613 RK73FB2A271J CHPR 270 4 1710w VRI01-904 R31-0605-05 VARIABLE RESISTOR 100K
a514 RK73FB2A101J CHIPR 100 J 110w VRS05,906 R31-0606-05 VARIABLE RESISTOR 10K
R615 RK73FB2A220J CHIPR 22 oW
R516 RK73FBZA470. CHIPR 47 Jooow K1-3 S51-1428-05 RELAY
K4 $51-1420-05 RELAY
3617 RK73FB2A392J CHIPR 33K 4 1/10w S800 $31-2420-05 SUDE SWITCH
RG18 RK73FB2A103. CHPR 0Kk U 110w
R619 RK73FB2A220J CHPR 22 J1/10w 01-3 LFBOY DIODE
2520 RK73FB2A471J CHIPR 470§ 1710w D4-7 RLS245 DIODE
621 RK73FB2A183J CHPR 18K J  1/10w D8 1SV128 DIODE
010 LFBO] DIODE
RG22 RK73FB2A 122 CHPR 12k 110w D11 1Sv128 DIODE
R623 RK73FB2A102J CHIPR 10k J 110w
RG24 RK73FB2A334J CHPR 330K 4 1710w D12 RLS135 DIODE
RG75 RK73FB2A 182 CHPR 18k J 110w 013 1SV128 DIODE
R625 RK73FB2A331J CHPR 330 4 1710w D14 RLS135 DIODE
D15 1SV128 DIODE
RG27 RK73FB824102J CHPR 10k 0 170w D16 RLS135 DIODE
RG28 RK73FB2A101J CHPR 100 J 110w
R629 RK73FB2A821J CHIPR 820 J  1/10w D17 1SV128 DIODE
RE30 RK73FB2A822J CHIPR 82k J 1710w D18 ALS135 DIODE
RE31 RK73FB2A103J CHIPR 10k 1710w D19 15V128 DIODE
D20 RLS135 DIODE
R637 RK73FB2A102J CHPR 10k J 110w D21 1SV128 DIODE
2533 RK73FB2A181J CHIPR 180  J  1/10w
334 RK73FB2A331J CHPR 330 J 110w 022 RLS135 DIODE
R635 RK73FB2A823. CHPR 82k 4 1710w D23 15V128 DIODE
636 RK73FB2A333J CHIPR 33k 4 1710w D24 RLS135 DIODE
D25 V128 DIODE
R637 RK73FB2A101J CHIPR 100 J 110w D26 RLS135 DIDOE
R638 RK73FB2A470J CHIPR 47 Jow
R639 RK73FB2A682J CHIPR 68K J 1710w D27 15V128 DIODE
R640 RK73FB2A102J CHIPR 10k J 1710w 028 ALS135 DIODE
RB41 RK73FB2A151J CHPR 150  J 1710w D29 1SV128 DIODE
D30 ALS135 DIODE
R642 RK73FB2A 1504 CHPR 15 Jyow D31 15V128 DIODE
Rg43 RK73FB2A471J CHIPR 470 4 1710w
R644 RK73FB2A103J CHPR 10k 0 170w D32 ALS135 DIODE
RB45 RK73FB24392J CHPR 38K U 1/10w D33 15V128 DIODE
RG46 RK73FB2A822J CHIPR 82k J 1710w D35 RLS135 DIODE
D36 15V128 DIODE
Re47 RK73F82A102) CHPR 10k J 110w D37 RLS135 DIODE
RE48 RK73FB2A684) CHPR  88OK J 1/10W
R649 RK73FB2A 182 CHPR 18K U 1710w D38.39 18V128 DIODE
RB50 RK73FB2A103J CHPR 10k J 1710w D40 RLS135 DIODE
R651 RK73FB2A472J CHPR 47k u 1710w D41 1SV128 DIODE
042,43 DAN235K DIODE
Rg52 RK73FB2A103J CHIPR 10Kk § 1710w D46 HSMBBASR DIODE
R653 RK73FB2A104J CHIPR 100k 4 1710w .
RE55-656 RK73FB2A103J CHPR 10Kk 4 110w D47 LFBO1 DIODE
57 RK73FB24471J CHIPR 470 J 1710w D49 18V172 DIODE
11058 RK73FB2A101J CHPR 100 4 1710w D50 RD6.2M(B1) ZENER DIDDE
D51 B30-2004-05 LED
RB59 RK73FB24470J CHIPR 47 Jooow D52 RD12M(B2) ZENER DIODE
RB90-697 RK73FB2A221) CHIPR 220 J 1710w
R699 RK73FB2A102J CHPR 10k J 1710w 053,54 158355 DIODE
R710-712 RK73FB2A 103 CHPR 10Kk J 1710w D55 RD3.0M(B2) ZENER DIODE
R80O RK73FB2A223 CHPR 22 J 1710w D56 185355 DIODE
D57 B30-2004-05 LED
R8I RK73FB2A103. CHIPR 10k g 1/10W D58 LFBO1 DIODE
RBO2 RK73FB2A222. CHIPR 22k J 110w
R803 RK73FB2A2714 CHPR 270 J 1710w D59 153385 DIODE
RB04 RK73FB2A101 CHPR 100 J 1710w D60,61 DANZ02K DIODE
R901-902 RK73FB2A 101 CHFR 100 J 1710w D62-69 15V128 DIODE
D70 RDB.2M(B1) ZENER DIODE
R303-906 RK73FB2A 1014 CHPR 100 4 1710w 07 RD4.7M(B2) ZENER DIODE
R908-920 RK73FB2A101J CHIPR 00 U 0w
R925-928 RK73£828221J CHIPR 220 | 18w D72 185355 DIODE
VR2 R12-6417-05 TRIMMING POT. 1K D500 15V166 DIODE
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TS-870S

RFUNIT (X44-3210-00)
FINAL uNIT (X45-351X-XxX)

PARTS LIST

Ref, No. |Address ;:1“5' Parts No. Description ,?;?;"; Ref. No. Description
D501 RLS73 DIODE Q65 25A1162(Y) TRANSISTOR
0502 1SV166 DIODE 086 DTC114EK DIGITAL TRANSISTOR
0503 ALS73 DIODE Q70 DTC114EK DIGITAL TRANSISTOR
D504 1SV186 DIODE Q71 DTAT14EK DIGITAL TRANSISTOR
0505 RLS73 DIODE 0500-503 25C2712(v) TRANSISTOR
D506 1SV186 DIODE 0504,505 2SK508NVIKS3) FET
0507 RLS73 DIODE Q506-508 28C2712(Y) TRANSISTOR
0508 155181 DIODE Q510,511 25C2712(y) TRANSISTOR
1012 TC9174F IC{CMOS 1/0 EXTENSION| Q512-514 25C2714(v) TRANSISTOR
1C6 NJM2304M IC 0P AMP X2} Q515 28C2712(y) TRANSISTOR
Ic7 M62363FP IC (Bbit D/A CONVERTER| Q516-519 DTCT14EK DIGITAL TRANSISTOR
Ic8 NJM2902M IC (OP AMP X4) 0520-523 2SK508NVIK53) FET
iIc9 NJM2903M IC {COMPARATOR X2} 524,525 25C27141Y) TRANSISTOR
IC10 NJM78LOSUA IC (VOLTAGE REGULATOR/ +5v) 0526 25C2996(Y.0} TRANSISTOR
IC500-502 F71022 IC (DDS} 0527-529 2SC3722K(R) TRANSISTOR
10503 UPD74HC390G IC IDUAL DECADE COUNTER) Q530 28C2712(v) TRANSISTOR
IC505,506 SN16913p IC{DUBLE BALANCED MIXERS) 531 25C2714Y) TRANSISTOR '
IC507 MB8B001PF Ic 0532 2502954 TRANSISTOR
1508 SN76514N IC {MIXER} 0533 DTA124EK DIGITAL TRANSISTOR
10509 MBB86001PF Ic 0534-535 2SC3722K(R) TRANSISTOR
1510 TA78L09F IC(VOLTAGE REGULATOR/ +9v) Q537 28D1757K TRANSISTOR !
" * | TA78DS09F I Q539 25C2714¢Y) TRANSISTOR :
Fu * | B30-2134-05 LAMP Q800 25C2714(Y) TRANSISTOR :
o} DTA124EK DIGITAL TRANSISTOR TH! 157-101-53019 THERMISTOR 100
@ DTC124EK DIGITAL TRANSISTOR TH? 157-302-53008 THERMISTOR 3K
{
a3 FvA] TRANSISTOR TH3 157-101-53019 THERMISTOR 100
a5 2502954 TRANSISTOR Tha 157-302-53008 THERMISTOR 3K
06 28C2712(Y) TRANSISTOR
0712 FMG4 TRANSISTOR $901,902 W02-1687-15 ENCODER (FILTER)
Q13 35K131(Mm) FET 903 W02-1861-05 ENCODER (RIT/XIT) -
S904 WO02-1660-15 ENCODER {M.CH/VFO.CH} )
Q14,15 * | 2SK22185) FET :
Q16 28€2954 TRANSISTOR A501 X58-3390-03 SUB UNIT (vC02) :
Q17-20 2SK520(k44) FET :
Q21 2SD1624(S) TRANSISTOR ;o
a2 25C2714(v) TRANSISTOR
W 3K131M) o FINAL UNIT (X45-351X-XX) 0-00: KP.M,M2,X 2-71:E,E2,E3 Eg :
026,27 2SK520(K43) FET 01 CK73FF1H4737 CHIPC 0.047UF 7 -
028-37 25C2712(Y) TRANSISTOR 2 CC73FCHIHI01Y CHIPC 100PF \
033 38K131{Mm) FET 3 CCASFCHZHO30C | CERAMIC  3.0pF c
035,36 3SK184(R) FET C4 CC73FCHIH560J CHIPC 56PF
cs5 CK73FF1H4737 CHIPC 0047UF 7
Q37-39 3SK1310M) FET /
042 DTC124EK DIGITAL TRANSISTOR C6 CEDAEWIHOIOM | ELECTRO  19ur 50Wv f :
Q42+ 25C2712(y) TRANSISTOR 7 CK73FB1H103K CHIPC 0.010UF K |
24s, DTC1437K DIGITAL TRANSISTOR C8-18 CK73FBIH102K CHIPC 1000PF K
247 28C27121Y) TRANSISTOR C19-33 CK73FBIH103K CHIPC 0010UF K
C101 CM9302H102 MICA 1000PF g
148 DTA124EK DIGITAL TRANSISTOR / [
149 28C2712(y} TRANSISTOR C102 CC45FSLZHI31 CERAMIC  330PF 4 .
150 25K208{Y) FET 103 CCASFSL2H271y CERAMIC  270PF 4 § }
51 DTC124EK DIGITAL TRANSISTOR 104,105 CM93D2H102) MICA 1000PF Pl
52 25C2712(v) TRANSISTOR 106 CCABFSL2H151y CERAMIC  150PF 4 : ‘ '
€107 CMa3D2Hz22J MICA 2200PF L
54 25C2712(Y) TRANSISTOR {
35 25B1188(Q.R) TRANSISTOR C108 CCA5FSL2H1814 CERAMIC  180PF 4 -t
6 DTC124EK DIGITAL TRANSISTOR C109 CC45FSL2H101J CERAMIC  100PF 4
i7.58 2SB1188(Q.R) TRANSISTOR C110 CM3302H102J MICA 1000PF  J Ne
9,60 DTCI43EK DIGITAL TRANSISTOR Ci CM33D2H561J MICA 560PF
ci2 CC4SFSL2HATTY CERAMIC  470PF
1 FMC3 TRANSISTOR
2 DTAT43EK DIGITAL TRANSISTOR Ci13,114 CCASFSL2H181, CERAMIC  180PF 4
3 FMC3 TRANSISTOR C115 CC45FSL2H391J CERAMIC  390PF
1 DTA143EK DIGITAL TRANSISTOR C11g CC45FSL2HAT 1) CERAMIC  470PF 4




TS-8705
PARTS LSIT 4

FINAL UNIT {X45-351X-XX)
Ref. No. |Address ?;tv: Parts No. Description l?;?;: Ref. No. |Address g:r}'; Parts No. Description E;?;'I; q
c1t7 CC45FSL2H271J CERAMIC  270PF 4 436 CK73FB1H102K CHIPC 1000PF K
cis CC4SFSL2ZH391J CERAMIC  390PF 437 CK73FB1H103K CHIPC 0.010UF K
119 CC45FSLZHAT1S CERAMIC  470PF 438 CEQ4EW1HO10M ELECTRO  10UF  sowv
120 * | CCA5FSL2H181Y CERAMIC  180PF 439 CK73FBTH103K CHIPC 0.070UF K
C121 CCASFSLZH3314 CERAMIC  330PF C450 CK73FBIH103K CHIPC 0010UF K
c127 CC45FSL2H820J CERAMIC  82pF J C452-454 CK73FBTH103K CHIPC 0010UF K
c173 CC45FSL2H331J CERAMIC  330PF  J C455 CK73FB1H102K CHIPC 1000PF K
Ci24 CC45FSLZH121J CERAMIC  120PF C456-458 CK73FB1H103K CHIPC 0010UF K
0125 CC45FSL2ZH270J CERAMIC  27PF J 461 CC73FSLIH221J CHIPC 220PF
2108 CC45FSL2H151J CERAMIC  150PF 465 CK73FBIE104K CHIPC 010UF K
127 CC45FSLZH471J CERAMIC  470PF C466-471 CK73FF1C105Z CHIPC 10UF ¢
0128 CC45FSL2H270J CERAMIC  27pF J 472,473 CK73FB1E104K CHIPC 0I0UF K
179 CCA5FSLZH220) CERAMIC  22pF J 479 CEDAEW1HO1OM ELECTRO  1OUF 50wV
2130 CC45FSL2H331J CERAMIC  330PF (480-485 CK73FB1H103K CHIPC 0010UF K
2131 CCASFSLZHATTJ CERAMIC ~ 470PF C486-488 CK73FB1ETD4K CHIPC 010UF K
C132 CC45FSL2HB80. CERAMIC  68PF J 489 CC73FCH1H470J CHIPC 47PF J
£133 CC45FSL2H560J CERAMIC  56PF J £490,491 CK73FB1H103K CHIPC 0000UF K
0134 CCASFSLZH151Y CERAMIC  150PF 492 CK73FB1E104K CHIPC QI0UF K
135 CCA5FSL2H471 CERAMIC  470PF 4§ 493 CK73FB1H103K CHIPC 0.010UF K
2136 CC45FSL2H560J CERAMIC  56PF J (494-495 CK73FB1E104K CHIPC 010UF K
2137 CC45FSL2H1514 CERAMIC  150PF £497-499 CK73FBTH103K CHIPC 0010UF K
“a CC4SFSL2H331J CERAMIC  330PF  J 0502 CK73FB1E473K CHIPC 0047UF K
. CC45FSL2H330. CERAMIC  33pF J 503 CK73FB1H102K CHIPC 1000PF K
140141 CC45FSL2H221J CERAMIC  220PF £504,505 CK73FB1E473K CHIPC 0.047UF K
142 CCABFSLZH101J CERAMIC  100PF C506 CK73FB1E223K CHIPC 0.022UF K
143,144 CC45FSL2H151 CERAMIC ~ 150PF  J 507 CK73FB1HE81K CHIPC B80PF K !
1145 CCA5FSLZH1204 CERAMIC  12pF J (508,509 CK73FB1E473K CHIPC 0047UF K
1146 CC45FSLZH271J CERAMIC  270PF 510,511 CK73FB1E223K CHIPC 0022UF K
1147 CC45FSL2H390J CERAMIC  39FF J 512 CED4EW1C100M ELECTRO  10UF 18WV
148,149 CC45FSL2H820J CERAMIC  82pF J 513 CCASFSL2H151J CERAMIC ~ 150PF ;
150 CC45FSL2H100D CERAMIC  10PF D 514,515 CK73FR1E223K CHIPC 0022UF K
2151 CC45FSLZH121J CERAMIC  120PF C516 CEC4EWIEIDTM ELECTRO  100UF  25Wv
2152 CC45FSLZH4704 CERAMIC  47pF J 517 CM93D2H681J MICA 6BOPF  J
£153 CCA45FSLZH330J CERAMIC  33PF J 518519 €91-1004-05 CHIPC 6800PF U
0154 CC45FSL2HB20 CERAMIC  B82PF J 520 CK73FB1H102K CHIPC 1000PF K
2161 CC45FSL2H100D CERAMIC  10PF D €521 CK73FB1E473K CHIPC 0047UF K
C162 * | CC45FSL2H030D CERAMIC  9OPF O 522 CEQ4EW1C100M ELECTRO  10UF 16WV
C163 CC45FSLZH270J CERAMIC ~ 27PF J €523 CK73FB1EZ23K CHIPC 0.022U0F K
301,302 CK73FBTH103K CHIPC 0.070UF K (524 CEQ4EW1E470M ELECTRO  47UF 25WV
£304 CC73FCH1K101J CHIPC 100PF U (525 CM73F2H122J CHIPC 1200PF  J
€305 CC73FCHIH181Y CHIPC 180PF U €526 CC45FSL2H151. CERAMIC ~ 150PF
306 CC73FCH1H390) CHIPC 39PF J €527 CEO4EWIEIGTM ELECTRO  100UF  25Wv
Cam CEQ4EW1C470M ELECTRO  47UF 18WV (528,529 CK73FB1E104K CHIPC 0.10UF K
CEQ4EW1C100M ELECTRO  10UF 16WV €533 CM73F2H561 CHIPC 560PF U
Caus CEDAEW1E470M ELECTRO  47UF 25WV €550 CK73FB1E104K CHIPC 0I0UF K
C406.407 CK73FB1E104K CHIPC 010UF K 0551 CK73FBIH103K CHIPC 0010UF K
C408 CED4EW1E470M ELECTRO  47UF 250WV (552,553 CK73FB1H102K CHIPC 1000PF K
C409 CK73FBIE104K CHIPC 0I0UF K (554 CK73FB1H223K CHIPC 0.022U0F K
Ca10 CEQ4EW1CA70M ELECTRO  47UF 18WY (557 CK73FB1H102K CHIPC 1000PF K
Can CK73FB1H103K CHIPC 0010UF K (558 | CK73FB1H103K CHIPC 0.010UF K
412,413 CK73FB1H222K CHIPC 2200PF K £559 CK73FB1E104K CHIPC 010UF K
Ca14 CED4EW1C330M ELECTRO  33UF 16WV C560-563 * 1C91-1171-05 HV C 001UF  1KwWv
£415.416 CEO4EW1CI01M ELECTRO  100UF  16WV 601 CK73FB1H103K CHIPC 0010UF K
417 CK73FBTH103K CHIPC 0.010UF K C602 CEQ4EW1E102M ELECTRO  1000UF  25WV
C418-420 CK73FBTH102K CHIP ¢ 1000PF K 603 CK73FB1H103K CHIPC 0010UF K
}12? CK73FB1H103K CHIPC 0.010UF K (605,506 CK73FB1H103K CHIPC 0010UF K
'tfl?? CED4EW1E47OM ELECTRO  47uF 25WV (608,609 CK73FBIE104K CHIPC DI0UF K
ij 433 CK73FBTH103K CHIPC 0010UF K 610,611 CK73FBIE473K CHIPC D047UF K
435 CK73FB1E104K CHIPC 0.10UF K 612,613 CEQ4EW1E470M ELECTRO  47UF 25WV
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PARTS LIST

FINAL UNIT (X45-351X-XX)

Ref. No. |Address ;“:nv; Parts No. Description '?;?;T’ Ref. No. |Address ;'1“;1‘: Parts No. Description r?;?;‘;
Ce14 CEC4EWIR102M ELECTRO TOO0UF 25wy L108 139-1223-05 TROIDAL COIL {CORE ; 182-0107-05)
C620 CK73FF1E1047 CHIPC 0I0UF 7 L109,110 L38-1221-05 TROIDAL COIL (CORE - 192-0108-05)
(621,622 CEQ4EW1E470M ELECTRQ 47UF 25Wy L 134-1279-05 coiL
C623 CK73FF1E1047 CHIPC 0.10urF 7 L1z 134-1281-05 Con
C701-711 CK73FB1H103K CHIPC 0.010UF K L113 134-1279-05 con
12 CEO4EWICA7 1M ELECTRO 470UF 18Wv L14 134-1280-05 CoiL
713 CK73rB1E103K CHIPC 0.010UF « L1s L34-1281-05 coiL
€901 CK73FB1H103K CHIPC 0.010UF K L116 L34-1282-05 con
€903 CEC4EW1THZRZM ELECTRO 2.2UF S0WV L301,302 L40-1015-48 SMALL FIXED INDUCTOR {(100UH)
TC1 €05-0030-15 TRIMMER CAPACITOR 20PF 303,304 1.34-1035-05 CoiL
CN1.2 £04-0191-05 RF COAXIAL CABLE SOCKET L4 L40-1015-48 SMALL FIXED INDUCTOR {100UH)
CN3 E40-5463-05 FLAT CABLE CONNECTOR (12P) L450 L40-2215-48 SMALL FIXED INDUCTOR {220UH)
CNa E40-5068-05 PIN CONNECTOR {11P) L4517 1.34-0943-05 con
CN5 E£23-0996-05 TERMINAL (TEST) L452 134-4255.05 COIL
CN301 £40-3238-05 PIN CONNECTOR {3P} 1453 * | L40-4711-15 SMALL FIXED INDUCTOR
CN302-305 £04-0191-05 RF COAXIAL CABLE SOCKET L454 140-2221-33 SMALL FIXED INDUCTOR
CN308,307 £23-0996-05 TERMINAL (TEST) 1485456 134-4254-05 con \
CN401 £23-5745-05 FLAT CABLE CONNECTOR {20P) 1457458 134-4255-05 con
CN4g2 E40-5469-05 FLAT CABLE CONNECTOR {12P) L460 L40-3395-48 SMALL FIXED INDUCTOR (3.3UH}
CN403 E40-3242-05 PIN CONNECTOR {7P) 1461-465 140-1092-12 SMALL FIXED INDUCTOR
CN4p4 £40-3237-05 PIN CONNECTOR {(2P) L466 L40-1592-15 SMALL FIXED INDUCTOR :
c E40-3233-05 PIN CONNECTOR {4P) 501 * | L40-1505-48 SMALL FIXED INDUCTOR [150H) ]
CNews £40-5470-05 FLAT CABLE CONNECTOR {13P) 1502 L40-3395-48 SMALL FIXED INDUCTOR {3.3UH} 4
CN4D7 E40-3240-05 PIN CONNECTOR {5P} 1503 139-0481-05 TROIDAL COIL ‘
CN410 E04-0154-05 RF COAXIAL CABLE SOCKET L504 133-0617-15 CHOKE CoiL
CN411 E40-3239-05 PIN CONNECTOR (4P) 1505,506 133-0699-05 CHOKE COIL
CN412 E04-0154-05 RF COAXIAL CABLE SOCKET 1507 139-1257-05 TROIDAL COIL
CN4t3 E40-3238-05 PIN CONNECTOR (3P) 508,509 133-0617-15 CHOKE colL
CN501,502 E04-0191-05 RF COAXIAL CABLE SOCKET 1510 1.39-0482-05 TROIDAL COIL
CN503 E40-3240-05 PIN CONNECTOR {5P) 51 133-0651-05 CHOKE cotL
CN504 £40-3238-05 PIN CONNECTOR (3P) 1512 L33-0617-15 CHOKE coiL
1 CN505-507 E23-0996-05 TERMINAL (TEST) 1513 139-1209-25 TROIDAL COIL
CNBD1 E40-3238-05 FIN CONNECTOR (3P) 1514 * | L40-1505-48 SMALL FIXED INDUCTOR {15UH)
CN602 £40-3239-05 PIN CONNECTOR (4P) L515,516 * [192-0150-05 TROIDAL CORE {W501)
CNB03 E40-5470-05 FLAT CABLE CONNECTOR {(13P) 1520 140-3985-48 SMALL FIXED INDUCTOR {390NH)
CNB04 £40-3240-05 PIN CONNECTOR (5P) L6801 140-1005-48 SMALL FIXED INDUCTOR (10UH)
CNBOS E40-3237-05 PIN CONNECTOR (2P) 602 140-1092-12 SMALL FIXED INDUCTOR
W1 14.2€ | * | E37-0539-05 LEAD WIRE WITH CONNECTOR
w501 1.2J * [ E37-0525-05 LEAD WIRE WITH TERMINALR R 2G,2H N67-3010-46 PAN HEAD SEMS SCREW
N502 2J £37-0067-05 LEAD WIRE WITH MINIPIN PLUG K 2G,2H N87-3006-46 BRAZIER HEAD TAPTITE SCREW
02 2G F23-0014-05 INSULATING BUSH R1 RK73FB2A1004 CHIPR 10 J 1/10W
401 F06-4029-05 FUSE {4A 250v) : C/5 R2-5 RK73FB2A3304 CHIPR 33 J 1710w
601 F53-0093-05 FUSE (5A 125V - D/5 R6-9 RK73FB2A270J CHIPR 27 J 1710w
R10 RK73FB24181J CHIPR 180 Jo110w
401,402 J13-0075-05 FUSECLIP: C/5 R11-13 RK73FB2A1014 CHIPR 100 J 1710w
F451 172-0318-05 CERAMIC FILTER (455KHZ) R14 RK73FB2A4734 CHIPR 47K J 1710w
452 1.72-0333-05 CERAMIC FILTER (455KHZ} R15 RK73FB2A1034 CHIPR 10K J 1710w
453 172-0366-05 CERAMIC FILTER {455KH2) Rz20 RK73FB2A393J CHIPR 38K J 1/10W
140-2221-33 SMALL FIXED INDUCTOR R RK73FB2A223J CHIPR 22K J 1710w
139-0480-15 TROIDAL COIL R22 RK73FB2A104J CHIPR 106K J 1/10W
140-2221-33 SMALL FIXED INDUCTOR R301-304 RK73FB2A1044 CHIP R 100K J 1/10W
10 L40-1015-48 SMALL FIXED INDUCTOR {100UH) R305 RK73FB2A4734 CHIPR 47K J 1/10W
N 139-0491-05 TROIDAL COIL {CORE - 192-0107-05) Ragt RK73FB24A1004 CHIPR 10 J /10w
12 1.39-0492-05 TROIDAL CoIL {CORE : 192-0107-05) R402 RK73FB2A2724 CHIPR 27K 1/10W
13 £39-0493-05 TROIDAL COIL (CORE - 192-0107-05) R403.404 RK73FB2A2734 CHIPR 27K J 1710w
4 139-1223-05 TROIDAL COIL (CORE - L92-3107-05) Ra05 RK73FB2A4734 CHIPR 47K J 1710w
5 139-1224-05 TROIDAL COIL {CORE - 192-0107-05) R406 RK73FB2A1504 CHIPR 15 J 1/10W
§ 139-1225-05 TROIDAL COIL {CORE 192-0107-05) R407 RK73FB2A221) CHIPR 220 J 1/10W
7 139-1222-05 TROIDAL COIL (CORE 182-0107-05) R408 RK73FBZA101Y CHIPR 100 J /10w




15-870S

FINAL UNIT (X45-351X-XX)

PARTS LSIT

Description

I Ref. No. !Address ’:,:nms’ Parts No.
R409.410 J R92-1332-05 CHIPR 160
Rd11 i RK73FB2A 182 CHIPR 18K
8415 RK73FB2A101. CHIPR 100
3418 RK73FB2A220J CHIPR 27
R417 RK73FB2A101J CHIPR 100
3118 RK73FB2A102. CHIPR 10K
3119 , AK73FB2A104J CHIPR 100K
R420 ( RK73FB2A102J CHIPR 10K
R421 RK73FB2A393. CHIPR 39k
R422 RKT3FB2A220J CHIPR 22
R423.424 RK73FB2A331J CHPR 330
RAZ5 RK73FB2A220J CHIPR 22
R4Z6 RK73FB2A103J CHPR 10K
R427 RK73FB2A102. CHFR 1.0k
8428 RK73FB2A222J CHIPR 2.
R429 | RK73FB2A 102 CHIPR 10K
R439 RK73FB2A470J CHIPR 47
R440 RK73FB2A 1524 CHIPR 15
R4a1.447 RK73FB2A332 CHIPR 33K
R443.444 RK73FB2A 1014 CHPR 100
R445,446 RK73FB2A4724 CHIPR 47k
R447 448 RK73FB2A 1014 CHIPR 100
3449450 RK73FB2A222. CHIPR 2.2
451,452 RK73FBZA101) CHIPR 100
3453 RK73FB2A152. CHIPR 15K
5454.455 RK73FB2A332J CHIPR 33K
3456 RK73FB2A333J CHIPR 33K
3457 458 RK73FB2A104. CHIPR 100K
3459 RK73FB2A4714 CHIPR 470
2460 RK73FB2A220. CHPR 22
1461 RK73FBZA102J CHPR 10k
62 RK73FBZA1014 CHPR 100
4463 464 RK73FBZA151J CHIPR 150
3465466 RK73FB2A471J CHIPR 470
1467-470 RK73FB2A330J CHIPR 33
347 RK73FB2A102J CHPR 10K
72 RK73FB2A104J CHPR 100K
3473 RK73FB2A473J CHPR 47k
R474 RK73FB2A104. CHIPR 100K
3475 RK73FB2A473J CHIPR 47K
8478 RK73FB2A472. CHIPR 47k
R480 RK73FB2A470.) CHIPR 47
R481 RK73FB2A471J CHIPR 470
R482 RK73FB2A330.) CHIPR 33
33 RK73FB2A221. CHIPR 220
R484 RK73FBZA223J CHIPR 22k
R48S RK73FB2AB22J CHPR 82k
R486 RK73FB2A560J CHIPR 56
R487.489 RK73FB2A223J CHIPR 22k
R490 RK73FB2A681J CHIPR 680
R491 497 RK73FB2A4714 CHIPR 470
R501 RK73FB2A 1014 CHIPR 100
8502 RK73FB2A3314 CHIPR 330
R503 RK73FB2A681 CHIPR 680
8504 RK73FB2A331. CHIPR 330
H505,506 RK73FB2A6RSJ CHPR &8
1507 RK73FB2A681 CHPR &80
A508 509 R32-0696-05 CHPR 33
A510 RK73FB2A331J CHIPR 330

72
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el oo

1710w
1/10W
110w
710w
110w

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

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

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

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

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

1710w
1/10W
1/4W

10w

Desti-
nation

Ref. No.

R511
R512,513
R514-517
R518,519
R520

R621,522
R530
R601
R701
R702

R703-705
R706
R707
R708
R709

R710
R712
R713
R714
VR1

VR501,502
W301
W303

K1-14
K301
K302
K601

D12

D3

D4-10
on
0301,302

0303304
D4t
D40z
D450
D451-456

D457
D501
D0502,503
D504
D601

D701
D702

IC1

1402
1C601,602

IC701
Qi-4
a5

Q6
Q10-16

Q401
0402403
0404
Q405
Q480,461

Q470,471

Address New
parts

Parts No.

RK73FB2A151J
R92-1318-05

RS14DB3A5R6J
RS14DB3A1504
RK73rB2A561J

RS14DB3ASRE.
R92-2543-05

RK73FB2A4724
RK73FB2A103J
RK73FB2A101J

RK73FB2A562)
RK73FB2A472J
RK73fB2A821J
RK73FB2A2724
RK73FB2A333J

R92-1282-05
R92-1316-05
RK73FB2A471J
RK73FB2A153J
R12-6730-05

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

S§51-1420-05
S51-2417-05
$51-1429-05
S51-2423-05

188101
RLzJ5.18
LFBO1
DAP202K
DSA301LA

LFBO1
185226
RDS.1M(B2)
DANZ35K
15v128

DAN235K
MAZ7T-B
SV03YS
SG-5L(R)
LFBO1

DAN202K
LFBO1
TC9174F
UPC7805H
UPC7808H

NJM2904Mm
FMA7
DTCT14EK
FMC2
DTB143EK

25A1162(Y)
25C2712(Y)
2SD1624(S)
25D1406(Y)
35K131M)

3SK131{M)

Description

CHIP R 150 J 1w
CHIPR 100 Joow
FL.PROCFRS 56 J 1w
FL-PROOFRS 15 J 1w
CHIPR 560 Jooow
FLPROOFRS 56 J 1w
FIXEDRESISTOR 68 12w
CHIP R 47K J 1w
CHIPR 0K J ow
CHIPR 100 Jooow
CHIP R 56K 0 110w
CHIPR 47K J 10w
CHIPR 820 Joo1ow
CHIPR 27K 0 1w
CHIPR BK S 0w
CHIPR 10 4w
CHIPR 39 4w
CHIPR 470 J 1w
CHIPR B U 1w
TRIMMING POT. 220
TRIMMING POT. 1K

JUMPER REST 0 OHM  (ANTY)
JUMPERREST 0 OHM {ANT2)
RELAY

RELAY

RELAY

RELAY

DIODE

ZENER DIODE

DIODE

DIODE

DloDE

DIODE

DIODE

ZENER DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

DIODE

IC{CMOS 1/0 EXTENSION)
IC {VOLTAGE REGULATOR/ +5v)
IC (VOLTAGE REGULATORY +8v)

IC {OP AMP X2)
TRANSISTOR

DIGITAL TRANSISTOR
TRANSISTOR

DIGITAL TRANSISTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
FET

FET

Dest;.
Natiop




T1S5-8705

PARTS LIST | E

FINAL UNIT {X45-351X-XX]

AT UNIT (X53-3340-02)

Ref. No. |Address ::I:: Parts No. Description E:t?;"“ Ref. No. |Address ;?':r‘l’; Parts No. Description ’?;?:’";
Q472 25C2712(Y) TRANSISTOR L105-108 L40-1011-14 SMALL FIXED INDUCTOR X
475 35K131(M) FET L109 134-1276-15 coiL
Q501 25C1971 TRANSISTOR L110 139-0479-05 coiL
502,503 2503133 TRANSISTOR L 139-0495-05 coiL
Q504 25D1408(Y) TRANSISTOR 1112 139-0494-15 coiL
505,506 252879 TRANSISTOR T110-112 192-0117-05 TROIDAL CORE
507 25D1408(Y) TRANSISTOR
0801 DTC1437K DIGITAL TRANSISTOR K 1M.2M N87-3006-46 BRAZIER HEAD TAPTITE SCREW
Q701 DTC114TK DIGITAL TRANSISTOR S M,2M N88-3006-45 FLAT HEAD TAPTITE SCREW
Q702,703 DTD114EK DIGITAL TRANSISTOR R1.2 RD14BB2E101 RD 00 J 1AW
TH452 157-502-53002 THERMISTOR  5€ R3 RK73FB2A102J CHPR 10K J  1/10W
THI01 5TP-41S THERMISTOR R4 RD14BB2E560. RD 55 J 1/4W
RS,6 RK73FB2A181J CHIPR 180  J 1710w
R7-10 RK73FB2A103J CHIPR 10K 4 1/10W
AN RK73FB2AS63J CHIPR 56K  J  1/10W
AT UNIT (X53-3340-02) R12 RK73FB2A121J CHIPR 1200 J 110w \
C) CCA4SFSL2H330. CERAMIC  33PF R13 RK73FB2A101J CHIPR 100 J 1/10W
28 CK73FBIE103K CHIPC 0010UF K R14 RK73FB2A563J CHPR 58K J  1/10W
£9.10 CK73FBTH102K CHIPC 1000PF K RIS RK73FB2A121J CHIPR 120 J 110w
ch CK73FBTE103K CHIPC 0010UF K )
12 CEO4EWICA70M  [ELECTRO  47UF  16WYV R16 RK73FB2A101J CHIPR 100 J  1/10W :
R17 RK73FB2A330J CHIPR 33 4 1/10W ;
5 CK73FB1EI03K CHIPC 0.010UF K R18 RK73FB2A103J CHIPR 10K J 1710w ¢
L. CK73EF1E4747 CHIPC 047UF 7 R19 RK73FB2A330J CHIPR 33 J 110w .
£17-19 CK73FBTE103K CHIPC 0.010UF K R20-23 RK73FB2A103J CHPR 10K J  1/10W
co CEGAEWICIOIM  |ELECTRO  100UF  16WV
2123 CK73FBIE103K CHIPC 0.010UF K R24.25 RD14BB2E1004 RD 0 J 14w ¢
R26-30 RK73FB2A103J CHIPR 10K J 1710w
cu CK73EF1E4747 CHIPC 047UF 2 R31 RK73FB2A472.) CHIPR 47K J 1710w
25 CK73FBTET03K CHIPC 0O10UF K R3? RK73FB2A103J CHIPR 10K J 110w
26 CEDAEWIC101M ELECTRO  100UF  18WV R33 RD14BB2E101J RD 00 4 AW
Co7-37 CK73FB1E103K CHIPC 0010UF K :
c38 CK73FBTH103K CHIPC 0010UF K R34 RK73FB2A472J CHIPR 47K J 110w :
VR101,102 | 3L RO1-3435-05 POTENTIOMETER 10K -
C101-103 CK73FBTH103K CHIPC 0.010UF X W12-17 R92-0679-05 CHIPR 0 OHM :
C105-108 CK73FBTH103K CHIPC 0.010UF K W18-28 R92-0670-05 CHIPR  0OHM .
01 £05-0031-15 TRIMMER CAPACITOR  10PF W29-31 R92-0679-05 CHIPR  DOHM .
VC1,2 2L £02-0023-05 VARIABLE CAPACITOR  300PF
W32 R92-0670-05 CHIPR  DOHM
A5 3L D40-0633-15 GEAR ASSY W34 R92-0670-05 CHIPR 0 OHM
W35,36 R92-0679-05 CHIPR 0 OHM
CN12 £04-0157-05 RF COAXIAL CABLE SOCKET W37 R92-0670-05 CHIPR  DOHM \
CN3 E40-3239-05 PIN CONNECTOR (4P) w40 2B * | £33-1984-05 PROCESSED WIRE KIT (to FIL-CN4)
CN4 £40-3240-05 PIN CONNECTOR (5P)
CNS £40-3238-05 PIN CONNECTOR (3P) w40 28 * | E33-1984-05 PROCESSED WIRE KIT {to CONT-CN4)
CNS E40-3237-05 PIN CONNECTOR (2P) wag 28 * | £33-1984-05 PROCESSED WIRE KIT {to RLAT1)
wap 2B * | £33-1984-05 PROCESSED WIRE KIT (to RL:AT?)
~s E40-5068-05 PIN CONNECTOR {11P)
J E40-5066-05 PIN CONNECTOR (9P) K1 $51-2407-05 RELAY
K101-103 $76-0401-05 RELAY
- F20-1081-04 INSULATING SHEET K105-108 $76-0401-05 RELAY
Al M F11-1142-22 SHIELDING CASE
AZ M F10-1401-23 SHIELDING PLATE M1,2 3L T42-0453-05 DC MOTOR
A3 ™ F11-1143-14 SHIELDING COVER
Al M F11-1144-14 SHIELDING COVER D12 155101 DIODE
D3-8 155225 DIODE
AS ™ * [ F10-2192-04 SHIELDING COVER D0 151555 DIODE
D101-103 151555 DIODE
- J61-0307-05 BAND D105-108 151585 DIODE
L1 139-0496-05 ol 108,110 ALS73 DIODE
2 139-0415-25 colL IC1 SN74S74N IC (ONE SHOT MULTI)
136 £40-1011-13 SMALL FIXED INDUCTOR 12,3 TC40668P IC (ANALOG/ DIGITAL SW}
7-11 140-1011-14 SMALL FIXED INDUCTOR IC45 BAG109U2 iC (MOTOR DRIVER}
L12-14 L40-1011-13 SMALL FIXED INDUCTOR ICs NJM2903S IC (DUAL COMPALATOR}
L101-103 L40-1011-14 SMALL FIXED INDUCTOR Ic7 MC78LOSM € (VOLTAGE REGULATOR/ +5V)

73




TS-870S

AT UNIT (X53-3340-02)

PARTS LSIT (

CONTROL UNIT (X53-356X-XX}
Ref. No. | Address "J“:n": Parts No. Description 2;f£'n Ref. No. |Address ;‘:r;’: Parts No. Descrigtion r?:;;"‘] ‘
Q12 25C2714(Y) TRANSISTOR (226,227 CK73GBIH103K CHIPC 0.010UF K
a3 DTC114EK DIGITAL TRANSISTOR (228,229 CK73GBTH102K CHIPC 1000PF K
04 2SA1204(Y) TRANSISTOR €230 CK73GBIH103K CHIPC 0010UF K
a5 DTC114EK DIGITAL TRANSISTOR 0231233 CK73GB1H102K CHIPC 1000PF K
£501-509 CK73GBIH103K CHIPC 0O10UF K
CONTROL UNIT (X53-356X-XX) 0-11:KP 0-21:M £511-521 CK73GBTH103K CHIPC 0.010UF K
0-22:M2 0-71:X 2-71:E 2-72:E2 2-73:E3 2-74:E9 ez CK73GBTHIO2K cHint 1000°F K
: €523 CK73GF1E104Z CHIPC DI0UF  Z
c12 CK73GB1H102K CHIPC 1000PF K C601-604 CK73GB1H103K CHIPC 0010UF K
3 (92-0044-05 CHIP-ELE  47UF 10WV 605 CK73GF1E1047 CHIPC 0I0UF  Z
4 CK73GB1H102K CHIPC 1000PF K
5 (92-0032-05 CHIP-ELE  47UF 25wy C606 CK73GBIH102K CHIPC 1000PF K
06.7 CK73GF1E104Z CHIPC 0.10UF  Z
401 1D £23-0623-04 EARTHLUG
8 (92-0037-05 CHIP-ELE  10UF 18wV CN1.2 | E40-5744-05 FLAT CABLE CONNECTOR {20P)
c9 (92-0032-05 CHIP-ELE  47UF 25wV CN3 £40-3233-05 PIN CONNECTOR {4P)
10,11 CK73GF1E104Z CHIPC 010UF  Z CN4 * | F40-5763-05 PIN CONNECTOR (12P)
012 £92-0037-05 CHIP-ELE  10UF 16WV CN5 * | E40-5744-05 FLAT CABLE CONNECTOR (20P)
213 £92-0032-05 CHIP-ELE  47UF 25wV
CNg £40-5761-05 FLAT CABLE CONNECTOR (26P)
14,15 CK73GF1E1042 CHIP C 0.10UF 7 CN7 * | E40-5742-05 FLAT CABLE CONNECTOR {13P)
o186 £92-0037-05 CHIP-ELE  10UF 15WV CN8 * [ F40-5738-05 FLAT CABLE CONNECTOR {10P)
C17-41 CK73GB1H102K CHIP C 1000PF K CNS,10 * | E40-5740-05 FLAT CABLE CONNECTOR {20P)
c4? CK73GBIH103K CHIPC 0010UF K CN11 * | E40-5744-05 FLAT CABLE CONNECTOR ({20P)
g CK73GB1H102K CHIPC 1000PF K
CN12 £02-2015-05 SOCKET FOR IC
Cds (92-0044-05 CHIP-ELE  47UF 10WV CNS501 * | E40-5740-05 FLAT CABLE CONNECTOR [20P)
46,47 CK73GBTH103K CHIPC 0.010UF K CNBO1 £40-3251-05 PIN CONNECTOR (7P)
(48,49 CC73GCHTH330J CHIPC 33PF J JB01 E06-0858-15 CYUNDRICAL RECEPTACLE (8P MIC)
£50-54 CK73GB1H103K CHIPC 0.010UF K
£55 £92-0044-05 CHIP-ELE  47UF 10Wv Al 36 * | F01-1007-04 HEAT SINK '
056,57 CK73GF1E104Z CHIPC 090UF  Z 402 3G (02-0574-04 FLAT SPRING
58 CK73GB1H103K CHIPC 0010UF K
£59 (92-0044-05 CHIP-ELE  47UF 10wV 403 2A * | J19-1570-05 HOLDER (BATT)
060 CK73GBTH103K CHIPC 0010UF K
61 (492-0044-05 CHIP-ELE  47UF 10wV 11-3 140-4705-48 SMALL FIXED INDUCTOR {47UH}
145 140-1292-18 SMALL FIXED INDUCTOR
062-77 CC73GCHTH101J CHIPC 100PF J 67 140-4705-48 SMALL FIXED INDUCTOR (47UH)
£78-80 CK73GB1H103K CHIPC 0.010UF K 18 140-1292-18 SMALL FIXED INDUCTOR
81-88 CC73GCHIK101J CHIPC 100PF  J L1125 140-4705-48 SMALL FIXED INDUCTOR {47UH)
(89-93 CK73GB1H103K CHIPC 0010UF K
(94-96 £92-0037-05 CHIP-ELE  10UF 1BWV 126,27 L40-1005-48 SMALL FIXED INDUCTOR {10UH}
128 140-4705-48 SMALL FIXED INDUCTOR {47UH)
097 (£92-0044-05 CHIP-ELE  47UF 10WV X1 * | L77-1589-05 CRYSTAL RESONATOR {11.0592MHZ)
C98-102 CK73GB1H103K CHIPC 0.010UF K X2 178-0325-05 RESONATOR (2.0MHZ)
103,104 CC73GCH1H2204 CHIP C 22PF J
105107 CK73GBIH103K CHIPC 0.010UF K G 36 N32-2606-46 FLAT HEAD MACHIN SCREW
€108 £92-0044-05 CHIP-ELE  47UF 10WV
R1,2 RK73GB1J101J CHIPR 100 J  1/16W
110 CK73GB1H103K CHIPC 0.010UF K R3.4 RK73GB1J102J CHIPR 10K J 1/16W
C111-113 (92-0023-05 CHIP-ELE  10UF 50wV RS RK73GB1J101J CHIPR 100  J  1/16W
C114 CK73GBTH103K CHIPC 0.010UF K RS AK73GB1J473J CHIPR 47K J  1/16W
C115 (92-0023-05 CHIP-ELE  10UF  s0WV R7-9 RK73GB1J102J CHIPR 10K J  1/16W
C116.117 CK73GBIH103K CHIPC 0.010UF K E
R10-28 RK73GB1J101J CHPR 100 J 1/18W
118124 CK73G81H102K CHIPC 1000PF K R29 RK73GB1J105J CHPR  10M J  1/16W
C125,126 CK73GB1H103K CHIPC 0.010UF K R30-37 RK73GB1J101J CHPR 100 J  1/16W
C127-141 CC73GCHIH101 CHIPC 100PF ) R39 RK73GB1J102J CHPR 10K J 1/16W
C142-147 CK73GB1H102K CHIP C 1000PF K R40 RK73GB1J471J CHPR 470 4 1/16W
C148-150 CC73GCHIH101) CHIPC 100PF
R41 RK73GB1J103J CHIPR 10K J  1/16W
152 CC73GCHIH1014 CHIPC 100PF U R4z RK73GB1J222J CHPR 22K J 1/16W
£153-175 CK73GB1H102K CHIPC 1000PF K R43,44 RK73GB1J104J CHIPR 300K J  1/16W ]
C177-183 CK73GBIH102K CHIPC 1000PF K R45 RK73GB1J472J CHPR 47K 4 1/16W
£184-187 CK73GB1H103K CHIPC 0.00UF K R46 RK73GB1J102J CHIPR 10K J  1/16W
£188-223 CK73GBIHI02K CHIPC 1000PF K
R47 RK73GB1J473J CHPR 47K J  1/16W
C224.225 CC73GSL1HAT1Y CHIPC 470PF R48 RK73GB1J102J CHIPR 10K J  1/16W X
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PARTS LIST

New
Ref. No. |Address parts

R49
R51
R52
R53
R54

RE5,56
R57
R58
R59-68
R63

R70
R71.72
R73
R74
R75-85

R86.87
Reg
R89
R90-92
R93

R94,95
A9
B9,
Ra8
B33

R100-105
Rio7
R108-119
3120-130
131

132,133
1134-137
1138-140
141-144
145

148,147
148-150
152-169
70
71

72177
79-201

7-234
237
1-240

243

504

RK73GB144734
RK73GB1J473J
RK73GB1J1034
RK736B14102J
AK73GB1J473J

RK73GB1J103J
RK73GB1J102J
RK73GB1.44734
RK73GB14103J
RK73GB1J1024

RK73GB144734
RK73GB1J103J
AK73GB1J1024
RK736B144734
AK73GB14103J

RK73GB1J472J
RK73GB1J153J
AK73681J334)
RK73GB1J153J
RK73GB1J103J

RK73GB14153J
RK73GB1J105J
RK73GB141024
RK73GB1J473J
RK73GB1J1024

RAK73GB1J105J
RK73GB141084
AK73G81J104J
RK7368B1J101J
RK73GB1J102J

RK73GB14103J
AK73GB1J101J
RK73GB1J101J
RK73GB1J102J
AK73GB1J223J

RK73GB1J473J
RK73GB1J101J
RK73GB1J1014
AK73G81J474y
RK73GB1J1024

RK73G81J101J
RK73G81J1014
RK73GB1J473y
RK73GB1J101J
RK73GB1J4734

RK73GB1J1014
RK73GB1J333J
RK73GB1J101
RK73GB1J473y
RAK73GB1J104J

RK73GB1J103J
RK73GB1J1024
RK73GB1J1014
RK73GB1J4734
RK73GB1J102J

RK73GB1J101J
RK73GB1J101J
RK73GB1J473J
| RK73GB1J473J

Parts Na.

CHIPR
CHIP R
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIFR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIP R
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIP R
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIP R
CHIPR

CHIPR
CHIP R
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR
CHIPR

CHIPR
CHIPR
CHIPR
CHIPR

Description

47K
47K
10K
1.0K
47K

10K
1.0K
47K
10K
1.0K

47K
10K
1.0K
47K
10K

47K
15K
330K
15K
10K

15K
1.0M
1.0K
47K
1.0K

1.OM
1.0M
100K
100
1.0K

10K
100
100
1.0K
22K

47K
100
100
470K
1.0K

100
100
47K
100
47K

100
33K
100
47K
100K

10K
1.0K
100
47K
1.0K

100
100
47K
47K

(S S S [ S S [N S S A L S S S S N L S L [ S — o oo oo

(S S

1/16W
1/16W
1/16W
116w
1/16W

1/16W
1/16W
1/16W
1/18W
1/16W

1716W
1/16W
1/16W
1/16W
1/16W

1/18W
1/16W
1/16W
1/16W
1/16W

1716W
1/16W
1/16W
1/16W
1/16W

1/16W
1/16W
1716W
1/16W
1/16W

1/16W
1/16W
1716w
1/16W
1716W

1/16W
1/18W
1/16W
1/16W
1/16W

1/16W
1716W
1/16W
1/16W
1/16W

1/16W
1/16W
116w
1/18W
1/16W

1/16W
1/16W
1/16W
1/16W
1/18W

1/16W
1716W
1/18W
1/16W

Desti-
nation

E3E9M

EE2E3E9

E2MM2

KPMXE
E2E3E9

R519

R520
R521-523
R524
R525
R526-527

R528
R529
R530
R831
R532

R533
R534
R535
R536-539
R540

R541,542
R543-548
R547 548
R549-555
1556

St
S$501-545
S5546-551

D1-3
D4
D5-12
0501
D502

D510-519
IC1,2

IC3

IC4

IC5

ICé
IC7
iC8
IC9
IC10

ICT1
1C12
IC13
114
IC15

Parts No.

RK73GB1J391J
RK73GB14271J
RK73GB1J473J
RK73GB14391
RK73GB14271J

RK73GB1J381J
RK73GB1J271y
RK73GB14391J
RK73GB1J2714
RK73GB1J473)

AK73GB14391J
RK73GB1J2714
RK736B14391J
RK73GB1J271J
RK73GB1J331J

RK73GB1J271J
RK73GB144734
RK73GB14102J
RK73GB1J473J
RK73GB1J101J

RK73GB1J391J
RK73GB1J2714
RK73GB1J3914
RK736B1J271J
RK73GB1J391J

AK73GB1J2714
RK73GB1J391J
RK73GB1J2714
RK73GB1J101J
RK73GB1J473J

RK73GB1J101J
RK73GB1J473J
RK73G81J103J
RK73GB1J4734
RK73GB1J103Y

S62-0412-05
S$70-0439-05
S$70-0438-05

188355
RD7.5M(B3)
188355
B830-2036-05
B30-2146-05

B30-2145-05
UPC7805H
TA78L08F
AT2402N10S12.7
MB3780A

M37702S4BFP
TC7S04F
LC3564QMF-10
TC40528F
TC7S04F

TC74VHC32F
27C51ZRILVC
TC40528F
TC74VHCO8F
TC74VHC245F

CHIPR
CHIPR
CHIPR
CHIP R

DIODE
ZENER
DICDE

IC

IC

IC
IC

IC
IC

CHPR 300 4 175w

CHIPR 270 Jooew
CHIPR 47K J 118w
CHIPR 330 4 11sw
CHIPR J

CHIPR 390
CHIPR 270
CHIPR 390
CHIPR 270
CHIPR 47K

CHIPR 390
CHIPR 270
CHIP R 390
CHIPR 270
CHIPR 390

CHIPR 270
CHIPR
CHIP R
CHIPR
CHIPR

CHIPR

CHIPR 270 Joosw
CHIPR 390 Jo11ew
CHIPR 270 Jo1/1ew
CHIPR 0 4 iew
CHIPR aK /8w
CHiPR 100 1w
CHIPR 4K 0 116w
CHIPR 0K J 118w
CHIPR 4K 11ew
CHIPR 1K J 1716w
SLIDE SWITCH

TACT SWITCH

TACT SWITCH

LED(RED)
LED (ORANGE)

LED (ORANGE)
I (VOLTAGE REGULATOR/ +5V)
IC(VOLTAGE REGULATOR)

IC (2kbit SERIAL EEPROMM)

IC {BATTERY BACKUP)

IC{2CH NAND GATE)

IC {4CH MPX/DE-MPX)
IC (2CH NAND GATE)

IC {4CH MPX/DE-MPX)

TS-870S

Desti-
nation

LN S A
=
@
=

[ S S
=
@
=

J1ew
4K 0 118w
LK J 118w
4K U 118w

J

390 Joo1ew
270 J 118w
390 118w
270 Jo11ew
390 Jo1/18w

DIODE

w
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TS-870S

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

PARTS LSIT

Ref. No. |Address ?;f;’; Parts No. Description r?:::;‘ Ref. No. |Address ;l:r‘tl; Parts No. Description r?;si:;‘
R CxD10950 IC (10 EXPANDER) 52 CEQAEW1C470M ELECTRO 47UF 16WV
IC17.18 * | TC74VHC138F iC 53 CK73GB1E223K CHIPC 0.0220F K
1C19 * | TC74VHCST3F IC C54 CQIZM1TH154K MYLAR 0.15UF K
162021 LZ92K371 IC (ENCODER PROCESSOR) C55 CK73FBTH102K CHIPC 1000PF K
1022.23 CXD1095Q IC {I/0 EXPANDER) C56 CEQ4EWICIOIM ELECTRO 100UF 16WV
124 * | 6BHC05G2419553 iC C57 CC73ECHTH202) CHIPC 2000PF U
1025.26 TC4584BF IC{BUFF) (58 CK73FB1H103K CHIPC 0.010UF K
1C27 * | ADMZ32LAR 1C €59 CC73GCH1HB80J CHIPC 68PF J
1028 NJMZ2904M IC (OP AMP X2} 60 CC73GCH1H180J CHIPC 18PF J
€29 TC7S32F IC(2CH NAND GATE) C61 CC73GCH1HOBOD CHIPC 6.0PF i]
1C501-504 UPD6345GS iC 062 CC73GCH1H4704 CHIPC 47PF J
Q1 DTA143EK DIGITAL TRANSISTOR (63 CK73GB1H103K CHIPC 0.010UF X
02 DTC143EK DIGITAL TRANSISTOR Co4 CEO4EW1ICI0T™ ELECTRO 100UF  1BwWy
Q3.4 DTC114EK DIGITAL TRANSISTOR (65,66 CK73GB1H102K CHiPC 1000PF K
Qs DTC143EK DIGITAL TRANSISTOR Cs7 CEC4EW1C470M ELECTRO 47UF 16WV
Q6-11 DTC114EK DIGITAL TRANSISTOR (68,69 CK73GB1H102K CHIPC 1000PF K
012,13 DTA143EK DIGITAL TRANSISTOR C100 CED4EWICT00M ELECTRO T0UF 16WV
014-22 DTC143EK DIGITAL TRANSISTOR c101 CK73FF1E104Z CHIPC 0.10uF 7
023,24 DTA43EK DIGITAL TRANSISTOR €103 CEC4EW1THO1OM ELECTRO 1.0UF 50WV
(27.28 DTC114EK DIGITAL TRANSISTOR C104 CEQ4EW1ICT00M ELECTRO 10UF 16WV
(29-31 DTC143TK DIGITAL TRANSISTOR C105 CK73GB1H102K CHIPC 1000PF K
133 DTC143EK DIGITAL TRANSISTOR £106 CC73FCH1H1024 CHIPC 1000PF  J
501,502 DTC114EK DIGITAL TRANSISTOR c107 CK73FF1E104Z CHIPC 010UF  Z
c108 CED4EW1CT00M ELECTRO 10UF TBWV
€109 CK73FF1E1042 CHipC 0.10UF  Z
TX-RX UNIT (X57-4620-00) €112 CC73FCH1IH102J CHIPC 1000PF
C113114 CQ92FMTH223K MYLAR 0.022UF K
01 C90-2045-05 ELECTRO 2.2UF 25WV C116 CC73FCH1H1024 CHIPC 1000PF  J
€23 CK73FF1ET04Z CHIPC 0.10UF  Z C118.119 CC73GCHIHZ714 CHirC 270PF U
£a5 CC73FCH1H330J CHIPC 33PF J €120 CEO4EW1C100M ELECTRO 10UF 16WV
Cé C90-2045-05 ELECTRO 2.2UF 25WV
C738 CK73FF1E1042 CHIPC 0.10UF  Z c121 CEO4EW1H010M ELECTRO 1.0UF 50WV
€122 CC73FSL1H152d CHIPC 1500PF
C3-14 CC73FCH1H330J CHIPC 33PF J €123 CC73GCHTHI01 CHIPC 100PF  J
C15 CC73FSLIH152J CHIPC 1500PF  J C124 CC73GCH1HZ21J CHIPC 220PF
C16 CC73FCHIH101J CHIPC 100PF  J £125 CK73GB1E223K CHIPC 0.022UF K«
c17 CC73FSLIH152) CHIPC 1500PF  J
C18 CC73FCHIH101J CHIPC 100PF C126 CEQ4EW1TC100M ELECTRO 10UF 16WV
C127 CK73GB1H103K CHIPC 8.010UF K
C19-22 CK73FF1E104Z CHIPC 0.10uF  Z C128 CC73FSL1H221J CHIPC 220PF J i
€23 C90-2045-05 ELECTRO 2.2UF 25WV C129 CC73FCHIH101J CHIPC 100PF
C24 CK73FB1HZ23K CHIPC 0.022UF K €130 CEO4EW1CT00M ELECTRO 10UF 16WV
€25 CK73FF1E104Z CHIPC 0I0UF 7
26,27 CK73FB1HZ23K CHIPC 0.022UF K 131 CK73FF1E104Z CHIPC 0I0UF  Z
€132 CEO4EW1C100M ELECTRO 10UF 16WV
Ce8 C90-2045-05 ELECTRO 2.2UF 25WV €133 CC73GCHIH101J CHIPC 100PF 4
29 CK73FF1E104Z CHIPC 010UF  Z C134 CK73GB1E223K CHIPC 0.022UF X
C30 CK73GB1H102K CHIPC 1000PF K €135 CEQ4EW1C100M ELECTRO 10UF 18WV
G31 CK73FB1H471K CHIPC 470PF K
32 CK73FF1E1042 CHIPC 010uUF 2 €136 CK73GB1E223K CHIPC 0.022UF K
C137 CCT3FCHIH102J CHIPC 1000PF  J
33 CK73GB1H102K CHIPC 1000PF K €138 CC73GCH1H2214 CHIPC 220PF
C34 £90-2045-05 ELECTRO 2.2UF 25WV €139 CC73GCH1H271J CHIPC 2I0PF U
C36 CC73GCH1H3304 CHIPC 33PF J C140,141 CK73GB1E223K CHIPC 0.022UF K
c37 CK73GB1H102K CHIPC 1000PF K
C38 CK73GB1H103K CHIPC 0.010UF K (142 CEO4EW1IC100M ELECTRC 10UF 1BWV
C143 CK736B1E223K CHIPC 0.022UF K
39,40 CK73FB1H102K CHIPC 1000PF K C144 * | CQ92FM1HB83K MYLAR 0.068UF K
t4 C90-2045-05 ELECTRO 22UF 25WV €145 CK73FBIE104K CHIPC 0.10UF K
£a2 CK73FBIH103K CHIPC 0.010UF K (146,147 CC73FCH1H102J CHIPC 1000PF
Cas CK73GBIH102K CHIPC 1000PF K ‘
a5 CCI3FCHIH121Y CHIPC 120PF J C150 CK73GB1E223K CHIPC 0022UF K
C151 CED4EW1C100M ELECTRO 10UF 16WV
C46 CK73GB1H102K CHIPC 1000PF K €152 CC73FCH1H102J CHIPC 1000PF
Cs0 CK73GB1H102K CHIPC 1000PF K €153 CC73GCHIH271J CHIPC 270PF J ] ‘

76




Ul

PARTS LIST

Ref. No.

C154
C155
Ci156
C157
C158

159,160
C161
€162
C163
C164

C165
C166,167
168,169
170
C171-178

Ci77
C178,179
180,181
€182
C183-185

C186

~o

.

C18g
€190

Ci91.192
€193
C194
€195
C196,197

C198
199,200
C201,202
€203.204
C205

206,207
C208
C209,210
212213
C214

€215,216
C218.219
€22+ 772
Ce

C224

€225
€226
€227
C228
€229

2230
2231232
1233
:235,236
237

240
241
300,301
302

Address New
parts

Parts No.

CK73681£223K
CEO4EW1CT0OM
CK73FF1E1047
CK736B1€223K
90-2045-05

CK73FF1E1047
CK73GB1E223K
CEQ4EWICTOOM
CK73FF1E1042
CEO4EW1C100M

CK73FF1E1042
CEQ4EW1CT0OM
CK73FF1E1042
CK736B1H103K
CEO4EW1C100M

CQ9zMIH103K
CC73FSLIH1524
CC73ECHTH202J
CC73GCHTH331J
CC73FSLIH152)

CEO4EW1C100M
CC73GCHTH331Y
CK73GB1Hs62K

CEQ4EWICI00M
CC73GCHTH331y

CEOANWICI00M
CK73GB1H103K

CEO4NWIC100M
CEO4EWTHO1OM
CEOANW1C100M

CEO4EW1C100M
CEDANW1C220M
CK73GF1E1042

CEDANW1E4RTM
CEO4EW1CTOOM

CK73GF1E1042
CK73GB1E223K
CEDANW1CTOOM
CEOANWIHO1OM
CK73GB1H472K

CEQ4EW1C100M
CK73EF1E4747
CK73FBTH102K
CEQ4EW1C471M
CEDAEW1C100M

CEO4EW1CA70M
CEQ4EW1C10TM
CEO4EW1C100M
CED4EW1C101M
CEQ4EW1C100M

CEQ4EW1CATIM
CK73EF1E4782
CQ92M1H154K
CK73FBTH102K
CEO4EW1E471M

CC73FSL1H152)

CEDAEW1THO10M
CC73FCHTHI01Y
CC73GCHTH101Y

CHIPC
ELECTRO
CHIPC
CHIPC
ELECTRO

CHIPC
CHIPC
ELECTRO
CHIPC
ELECTRO

CHIPC
ELECTRO
CHIPC
CHIPC
ELECTRO

MYLAR
CHIPC
CHIPC
CHIPC
CHIPC

ELECTRO
CHIPC
CHIPC
ELECTRO
CHIPC

ELECTRO
CHIPC

ELECTRO
ELECTRO
ELECTRO

ELECTRO
ELECTRO
CHIPC

ELECTRO
ELECTRO

CHIPC
CHIPC
ELECTRO
ELECTRO
CHIPC

ELECTRO
CHIPC
CHIPC
ELECTRO
ELECTRO

ELECTRO
ELECTRO
ELECTRO
ELECTRO
ELECTRO

ELECTRO
CHIPC
MYLAR
CHIPC
ELECTRO

CHIPC
ELECTRO
CHIPC
CHIPC

Description
0.022UF K
T0UF Tewv
grour 7
0.022UF «
2.2UF 25Wv
0IoUF 7
0022UF ¥
T0UF 8WY
010UF 7
T0UF 1BWV
0.10UF 7
10UF 16W
010UF 7
0010UF X
T0UF 16WV
0.010UF K
1500PF
2000PF g
330PF 4
1500PF  y
10UF T6WV
330PF
5600PF K
T0UF 1BWv
330PF
10UF 16Wv
0O1W0UF K
10UF 16WV
1.0UF S50Wv
10UF T8WV
10UF 16Wv
22UF 16Wv
010UF 7
47UF 25WV
10UF 16Wv
0.10UF 7
0.0220F K
10UF 16Wv
1.0UF 50Wv
4700PF K
10UF T6Wv
0.47UF 7
1000PF K
470UF 16wV
10UF 18Wv
47UF 16WV
100UF 16wV
10UF 16Wv
100UF 18wV
T0UF 16WV
470UF 18wV
047UF 7
0.15UF K
1000PF K
4700F 25wy
1500PF g
1.0UF 50Wv
100PF
100PF

Desti-
nation

€303,304
€305
(306,307
C308
£309,310

£312,313
€314
€315
£316-320
€321

326,327
€330-333
€334
€335
£336-340

G341
0342
C343
C344
(0345

C346-348
(349,350
C351
(355
C356

C357
(358-361
€363
C364
C365-375

€376
€377-379
€381.382
€383
C384

C385
C386
C387
C388
389,390

£391-394
€395
€400
G401
C402

CN1
CN3
CN4
CN5
CNe

CN7
CN8
CN9
CN10
CN1T1

CN12
CN13
CN14-18
CN17

Ref. No.

TX-RX UNIT (X57-4620-00)

New
Address parts

Parts No.

CC73FCHIHI01Y
CC73GCHIH1O1Y
CC73FCHIH101Y
CC73GCHTH101Y
CC73FCHTH101

CC73FCHIH101Y
CC73GCHTH101
CC73FCHIHI01Y
CK73FBTH102K
CC73FSLIHAT1Y

CK73GB1H102K
CK73FB1H102K
CK73G81E223K
CC73GCHIH3314
CK73GB1E223K

CK73FF1E104Z

CC73FSLIH1524
CK73FB1H562K
CK73GB1H472K
CK73GB1E223K

CC73FCHTH101Y
CK73FF1E1047
CK73GB1E223K
CEQ4NWICI00M
CEQ4EWTHR47M

CEO4EW1C100M
CK73FB1H103K
CK73GB1H103K
£90-2045-05
CK73FBIH471K

CK73GB1E223K
CK73FBTH471K
CK73FB1H103K
CK73GB1H102K
CK73FB1H 102K

CK73GBTH103K
CK73FB1H103K
CK73GB1H103K
CK73FB1H471K
CK73GB1H471K

CK73FB1H103K

CK73GB1H103K
CC73FSL1H4TY
CK73FB1H103K

£90-2167-05

£40-3239-05
£40-3239-05
£40-3242-05
E40-5747-05
£40-3243-05

E40-5736-05
£40-5740-05
£40-3240-05
£40-3238-05
E40-5741-05

£40-3237-05
£04-0191-05
£02-2015-05
£40-5067-05

Description Desti-
nation
CHIPC 00PF
CHIPC 100PF J
CHIPC 100PF J
CHIPC 100PF J
CHIPC 100PF J
CHIPC 100PF J
CHIPC 100PF J
CHIPC 100PF J
CHIPC 1000PF ¥
CHIPC 470PF J
CHIPC 1000PF K
CHIPC 600PF K
CHIPC 0.022uF K
CHIPC 330pF J
CHIPC 0.022UF K
CHIPC 0.10UF 7
CHIPC 1500PF
CHiPC 5600PF K
CHIPC 4700PF K
CHIPC 0.0220F K
CHPC  00pF
CHIPC 0.10UF 7
CHIPC 0.022UF K
ELECTRO 10UF 16Wv
ELECTRO 0.47UF  sowv
ELECTRO 1QUF T6Wv
CHIPC 0.010UF K
CHIPC 0.010UF K
ELECTRO 2.2UF 25Wv
CHIPC 470PF K
CHIPC 0.022UF K
CHIPC 470PF K
CHIPC 0.010UF K
CHIFC 1000PF K
CHIPC 1000PF K
CHIPC 0.010UF K
CHIPC 0.0100F K
CHIPC 0.010UF K
CHIPC 470PF K
CHIPC 470PF K
CHIPC 0.010UF K
CHIPC 0.010UF K
CHIPC 470PF J
CHIPC 0.010UF K
ELECTRO 100UF 16WV

PIN CONNECTOR (4P}
PIN CONNECTOR {2p)
PIN CONNECTOR (7P)
PIN CONNECTOR (11P)
PIN CONNECTOR (8P)

FLAT CABLE CONNECTOR (26P)
FLAT CABLE CONNECTOR (20P)
PIN CONNECTOR {5P)

PIN CONNECTOR (3P)

FLAT CABLE CONNECTOR (8P)

PIN CONNECTOR (2P)

RF COAXIAL CABLE SOCKET
SOCKETFOR IC

PIN CONNECTOR (10p)
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TS-870S
PARTS LSIT ‘

TX-RX UNIT (X57-4620-00)

Ref.No. | Address | 24/ Parts No Description Desti- | [ Ref. No. |Adess yova|  Parts No. Description pasti- (
D £11-0455-05 PHONE JACK (3.5D) A100 RK73FB2A100J CHIPR 10 J 10w
1 £11-0431-05 PHONE JACK R101 RK73GB1J472J CHIPR 47K J  1/16W
14 £63-0401-05 PHOND JACK R103 RK73GB1J102J CHIPR 10K 4  1/16W
55 £06-1352-05 DIN SOCKET R104 RK73GB1J472J CHIPR 47K J  1/16W
U6 £11-0455-05 PHONE JACK {3.5D) R105 RK73GB1J102J CHPR 10K J  1/16W
0 | £58-0428-05 SUB PLUG (D] 9P R106 RK73GB1J154J CHIPR 150K J  1/16W
w1 | E37-0536-05 LEAD WIRE WITH MINIPIN PLUG R109 RK73GB1J102J CHIPR 10K J  1/18W

R110 RK73GB1J223J CHIPR 22K J  1/16W
Al 46 * | F01-1005-04 HEAT SINK RI1 RK73GB1J222J CHIPR 22K J  1/16W
A? o F11-1127-04 SHIELDING CASE R113 RK73GB1J104J CHIPR 100K J  1/16W
A34 4G (02-0574-04 FLAT SPRING R114 RK73GB1J4724 CHIPR 47K U  1/16W
A5 4G G02-0719-04 FLAT SPRING R117 RK73G81J823J CHIPR 82K J 1/16W
R118 RK73GB1J222J CHPR 22K J 1/16W
CF12 172-0374-05 CERAMIC FILTER (455KHZ) R119,120 RK73G81J223. CHIPR 2K J  1/16W
CF3 172-0366-05 CERAMIC FILTER (455KH2) R121,122 RK73GB1J123J CHIPR 12k J  1/16W
L 140-2285-48 SMALL FIXED INDUCTOR (220NH)
12 140-4785-48 SMALL FIXED INDUCTOR R123 RK73GB1J223J CHIPR 22k J  1/16W
13 140-1011-15 SMALL FIXED INDUCTOR R124 RK73GB1J103J CHIPR 10K J  1/16W ‘
R126 RK73GB1J183J CHIPR 18K J  1/16W
L4 * 1134-4397-05 CcoiL R127,128 RK73G81J103. CHPR 10K J  1/16W
15 140-1011-15 SMALL FIXED INDUCTOR R129 RK73GB1J472J CHIPR 47K 4 1/16W
18 * 1 140-4711-15 SMALL FIXED INDUCTOR
19 140-1011-15 SMALL FIXED INDUCTOR R130 RK73GB1J223J CHIPR 22K J  1/16W
1 140-1092-12 SMALL FIXED INDUCTOR R131 RK73GB1J101J CHIPR 100 J  1/18W
R132 RK73GB1J472J CHIPR 47K J  1/16W
1417 140-1011-15 SMALL FIXED INDUCTOR R133 RK73GB1J103J CHIPR 10K J  1/16W
L18 140-1001-15 SMALL FIXED INDUCTOR R134,135 RK73GB1J152J CHIPR 15K J  1/16W
119.20 < 1 139-1245-05 coiL
L21 | 140-2711-33 SMALL FIXED INDUCTOR R136 RK73GB1J331J CHIPR 330 J 1/16W
122.23 140-2201-12 SMALL FIXED INDUCTOR R137 RK73FB2A102J CHIPR 10K 4 1/10W
R138 RK73GB1.152J CHPR 15K J  1/16W ‘
124.25 140-1092-12 SMALL FIXED INDUCTOR R139 RK73GB1J223J CHPR 22K 4 1/16W
126 140-1001-15 SMALL FIXED INDUCTOR R140 RK73G81J470J CHPR 47 J /18w
Ri RK73FB2A103J CHPR 10K J  1/10W R141 RK73GB1.J392J CHIPR 33K J 1/16W
R23 RK73GB1J103J CHPR 10K J  1/16W R142,143 RK73GB1J222J CHIPR 22K 4  1/16W
R4-6 RK73GB14101J CHPR 100 J 1/18W Ri44 RK73GB1J101J CHIPR 100 J 1/16W
R7 RK73FB2A103J CHIPR 10K J  1/10W R145 RK73GB1J472J CHIPR 47K 4  1/16W
R8 RK73GB1.682J CHIPR 88K J 1/16W R146,147 RK73GB1J101J CHIPR 100 J 1/16W
RY RK736GB1J222J CHPR 22K J  1/16W R148 AK73GB1J4714 CHIPR 470 J  1/16W
R10 RK736B1J330J CHPR 33 Jew R149 RK73GB1J101J CHIPR 100 J 1/16W
R11 RK73GB1J183J CHPR 18K  J  1/16W R150 RK73GB1J471J CHIPR 470 J 1716W ‘
R12 RK73FB2A103J CHIPR 10K J  1/10W R151 RK73GB1J472J CHIPR 47K J 1/16W
R13 RK73GB14101J CHPR 100 J 1/16W R152 RK73GB1J152J CHIPR 15K J  1/16W
R16 RK73GB1J680J CHIPR 68 J /18w R153,154 RK73GB1J331J CHPR 330 J 1/16W
R17,18 RK73FB2A222. CHIPR 22K J 1/10W R155 RK73GBR1J222. CHIPR 22k J 1/16W
R19 RK73GB1J101J CHIPR 100 J 1/16W R156 RK73G81J332J CHIPR 33k J 1/16W
1-24 RK73FB2A103J CHIPR 10K J  1/10W R157 RK73GB1J222J CHIPR 22K J  1/18W
| RK736GB1.682J CHPR 68K J 1/18W R158,159 RK73GB1J472J CHIPR 47K J  1/16W
R51 RAK73FB2A104J CHIPR 100K J  1/10W R160 RK73GB1.J103J CHIPR 10K J  1/16W
R52 RK73GB14392J CHIPR 39K J 1/16W R161 RK73GB1J222J CHIPR 22K J 1/16W
R53 RK73GB1J2214 CHPR 220 J 1/16W R162.163 RK73GB1J331J CHIPR 330 J 1/16W
R54 RK73GB1J152J CHIPR 15K J  1/16W R164 RK73GB1J222J CHIPR 22K J 1/16W
R55.56 RK73GB14103J CHIPR 10K J  1/16W R165 RK73GB1J331J CHIPR 330 J 1/16W
R57 RK73GB1.334J CHIPR 330K J  1/16W R166 RK73GB14392J CHIPR 39K J 1/16W
R58 RK73GB1J470J CHIPR 47 J o 1/16W R167 RK73GB1J472) CHIPR 47K J  1/16W
R59 RK73GB1J151J CHPR 150 J  1/16W R168 RK73GB1J100J CHIPR 10 J 116w
R60 RK73GB1J152J CHPR 15 J  1/16W R169 RK73GB14471J CHIPR 470 J  1/16W
RE1 RK73GB1J333J CHIPR 33K J 1/16W R170 RK73GB1J101J CHIPR 100 J  1/16W
Rg2 RK73GB1J223J CHIPR 22K J  1/16W R171,172 RK73FB2A100J CHIPR 10 J 1w
RB3 RK73GB1J102J CHIPR 10K J  1/16W R173 RK73GB1J101J CHIPR 100 J 1/16W
RB4.85 RK73GB1J470J CHIPR 47 J1/18W R174 RK73GB1J123J CHIPR 12K J  1/16W
RB6 RK73GB1J2214 CHPR 220 J 1/16W R175 RK73FB2A123J CHPR 12k J 110w ]
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TS-870S
PARTS LIST

TX-RX UNIT (X57-4620-00)

Ref. No. | Address "]“;'v: Parts No. Description l?:‘?:l; Ref. No. !Address :Len“s' Parts No. Description ’?;?;:
R176 RK73FB2A183. CHPR 18K J 110w R371-374 RK73GB1J473 CHIPR 47k J 1716w
R177 RK73GB1J183) CHIPR 18K J 1716w R376 RK73G81J473) CHIPR 47k J  1/16w
R178 RK73FB2A153, CHPR 15y 1710w R377.378 RK73FB2A473 CHPR 47k J 1510w
R179 RK73G81J103J CHPR 10K J 116w R379 RK73GB1J473 CHIPR 47§ J /8w
R180 RK73GB1J821) CHPR 820 4 1/16w R380-418 RK73FB2A103 CHIPR 10K J 110w
R181 RK73G81J222) CHIPR 22K 4 1718w R419-428 RK73G81J101J CHPR 100  J  1/16w
R182 RK73GB14103y CHPR 10K J 1716w R429 RK73FB2A103J CHPR 10K J 110w
R183 RK73FB2A153, CHIPR 15k J 1710w RA30 RK73GB1J472 CHPR 47K J 1716w
R184 RK73GB1J272 CHPR 27K J 118w R431.432 RK73GB1J103. CHIPR 10K J  1/16w
R185 RK73GB1J153, CHPR 15 J 1718w R433 RK736B1J102J CHPR 10K J 1718w
R186 RK73FB24222, CHIPR 22k J  1/10w R34 RK73GB1.470. CHPR 47 J 1716w
R187 RK73681J223) CHPR 22y 1/16W R435 436 RK73GB1J472) CHPR 47k 4 1716w
R188 RK73GB14101J CHPR 100 J 1/16w VR1.2 R12-6732-05 TRIMMING POT. 470
A183,190 RK73G81J153J CHPR 15k J 1716w VR3 R12-6742-05 TRIMMING PQT  22¢
R191,192 RK73GB1J222. CHPR  22¢ J  1/15W
D1-4 RLS73 DIODE
R193,194 RK73G81.223J CHPR 22y 1718w 05 15V166 DIODE
R196 RK73FB2A4724 CHPR 47k 1/10W 07 DAP202K DIODE !
R197 RK73G81.103 CHPR 10K J 1718w 08 RLS73 DIODE
R198,199 RK73G81J104) CHPR 100K J 1716w C1.2 * | DSPss002FC40 Ic
R200 RK73F824101J CHPR 100 U 1710w
Ic3 * I MBCG24173-6173 |G (GATE ARRAY) :
R201 RK73GB142214 CHPR 220 J 1718w (ca " 27C256PCUITCK [ie :
"o RK73G81J104) CHIPR 100K 4 1716w iC5 " | 27C256PCIIUCK [ iC ’
. RK73GB1J2224 CHIPR 22k J  1/18w i6 * | 27C256PCUVEK | IC :
R205 RK73G81J272J CHIPR 27 J 1716w Ic7 " | MCmses24amN20 | ic
R206 RK73GB1.,J224) CHIPR 220 U 1716w
Ic7 ‘I MCMsBE24AFNZS | IC (
R207 RK73GB1.222) CHPFR 22k J 1716w 19 * | 703200440004 I ;
R208 RK73GB1J123J CHPR 12 4 118w ic1s MBBB001PE Ic
R209 RK73GB1.563. CHIPR 56K J 1716w IC16 AK4318-vS Ic
R215 RK73G81J681J CHPR 580 4 1716w Ic17 NJM2100M IC (0P AMPLIFIER)
A220 RK73GB1J103 CHPR 10K J  1/16w .
ic18 MCT4HC4053F IC{ANALOG SW) :
R300 RK73FB2A100J CHIPR 10y 110w Ic18-21 NJMASE0M IC (0P AMP X2) :
R301 RK73GB1J101J CHPR 100  J 1716w 122 * | ADB22AR Ic ;
R303-319 AK73GB1J101 CHPR 100 4 116w C23 MC74HC4052F IC (HPF) :
R320 RK73G81J102) CHPR 10K J 1716w 1C24 NJM2100M IC (OP AMPLIFIER) ‘
R323 RK73GB14101J CHPR 100 J 1716w ;
1025 AK5340-VS IC{AD CONVERTER (18 Bit)) :
R325 RK73FB2A473) CHIFR 47k U 1/10w 1626 M62363FP IC (8bit D/A CONVERTER| 3
R330 RK73GB1J470) CHPR 47 4 1718w (€27 AK4318-VS ic i
R331 RK73GB1J102J CHPR 1.0k J 1716w 128 NJM2100M IC (OP AMPLIFIER) §
R332 RK73G81J222. CHPR 22k 4 1/18W 129 M51131L IC {ELECTRO VOLUME) "
R334 RK73GB1J331J CHPR 330 U 1718w |
Ic30 NJM2100M IC {OP AMPUIFIER)
R335 RK73GB1J101J CHPR 100 4 1718w ic31 M51131L IC (ELECTRO VOLUME)
R336 RK73GB1J102J CHPR 10K J 118w 133 LAd422 IC (AF POWER AMP 5.8W)
R 338 RK73GB1J124) CHPR 120K o /16w 1€34 PCMBIAL IC (18bit /A CONVERTOR)
AW RK73GB1.3344 CHIPR 330K J  1/18W IC35 * | ADSZ2AR Ic
R343 RK73G81J471, CHPR 470 4 1718w
€36 NJMA4SEOM IC{OP AMP X2)
R344 RK73FB2A2R2 CHPR 22 g 1710w 137,38 UPC7805H IC (VOLTAGE REGULATOR/ +5V)
R345-347 RK73GB1J101) CHIPR 100  J 1716w Ic39 NJM78LO5UA IC (VOLTAGE REGULATOR/ 45V
R348,349 RK736B1J473 CHIPR 47k U 1718w iCa0 NJM78L08UA IC (VOLTAGE REGULATGR/ +8V)
R350,351 RK73FB2A473) CHIPR 47k y 1710w 141,42 NJM3404AM IC(OP AMP X2)
R352-354 RK73GB1J473y CHIPR 47k J  1/18w
IC43 NJM5532M IC (0P AMP)
R355 RK73GB1.103J CHIPR 10Ky 118w IC44 TC7S04F IC {2CH NAND GATE)
R356 RK73GB1.473) CHIPR 47k J 116w a DTC124EK DIGITAL TRANSISTOR
R357 RK73GB1J103J CHIPR 10k g 116w 023 25C2n14(y) TRANSISTOR B
R358 RK73GB1J473, CHIPR 47k J 1718w 04 DIC124EK DIGITAL TRANSISTOR Pl
R359 RK73GB1J1014 CHIFR 100 U 1716w i
057 2503324(6) TRANSISTOR i i
A364,365 RK73G81.J222 CHIPR 22K 4 1718w 8 25K210(GR) FET i
1366 R92-1252-05 CHIPR  00HM 08,10 25C27141Y) TRANSISTOR [ b
1367,368 RK73FB2A473J CHIPR 47 J 110w a2 25C27120Y) TRANSISTOR . £
1369 RK73GB1.473. CHIPR a7k J 116w 21317 25C2412KiS) TRANSISTOR :




TS-870S

TX-RX UNIT {X57-4620-00)
VCO2 {X58-3390-03)

PARTS LSIT

N - Desti-
Ref. No. |{Address p;:: Parts No. Description nation
a2 DTC124EK DIGITAL TRANSISTOR
Q3 25C2712Y) TRANSISTOR
25 DTA143EK DIGITAL TRANSISTOR
026 | DTC124%XK DIGITAL TRANSISTOR
Q27 l DTC143EK DIGITAL TRANSISTOR
VCO2 (X58-3390-03)
_ I B42-2437-04 S/NO LABEL
C1 CK73FBTH102K CHIPC  1000PF
) CC73FSLIMION CHPC  100PF J
3 CC73FCHIHO70D  |CHIPC  7.0PF O
c4 CC73FCHIMO70D  |CHIPC  7.0PF D
ce CC73FCHTHZ20. CHPC  22pF
C6 CC73FCHIHIS0 CHPC  18PF
c7 CC73FCHIHI20J CHPC  12PF
89 CK73FB1H102K CHIPC  1D00PF K
c10 CC73FCHIHOTOC | CHIPC  1.0PF C
1 CK73FBTHI02K CHPC  100OPF K
1 £05-0331-15 TRIMMER CAPACITOR  10PF
3 £23-0464-05 TERMINAL
- F11-1085-04 SHIELDING CASE
- F11-1086-14 SHIELDING COVER
- 613-0904-04 CUSHION (COVER)
L 133-0690-05 CHOKE COIL {3.3UH)
L2 134-2353-05 oo
T ”* N30-2604-41 PAN HEAD MACHIN SCREW
R1 RK73FB2A682. CHPR 88K J 1/10W
R2 RK73FB2A271J CHPR 270§ 1710w
R3 RK73FB2A330J CHPR 33  J 1710w
R4S RK73FB2A472) CHIPR 47K J 1710w
R6 RK73FB2A471J CHIPR 470 J 1710w
R7 RK73FB2AS60J CHIPR 56  J 1/10w
01 18V164 DIODE
o} 2SK508NVIK52) FET
Q2 25C2714(Y} TRANSISTOR
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Yarts with the exploded numbers larger than 700 are not supplied.
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: N09-0372-04
1 N09-0682-04
: N09-2051-05
: N11-0040-46
: N14-0509-05
24 (FW} : N15-1040-46
M2.6 x 6 (F) : N32-2606-46
M2.6 x 6 {Br-Tap) : N87-2606-46
M3 x 6 {Br-Tap) : N87-3006-46
M3 x 8 (Br-Tap} : N87-3008-46
M2.6 x 8 (F-Tap) :N88-2608-46
M2.6x 4 : N38-2640-46
M3 x 10 : N67-3010-46
M2.6 x4 : N30-2604-41

4D p2CARCTMMOO®m>

-parddns jou aie 0o/ ueys 1abie| siequinu papojdxa ay3 yum sped

S0O/R-S1

y
’
'
.

M3IA d3001dX3

S0/R-S

X44 (A/9)

[
-~




|S-870S  15-8705
EXPLODED VIEW




TS-870S

EXPLODED VIEW

J \ //’ A5 (GEAR ASSY)

!

) % B ‘

O R K M3x6(Br-Tap) :N87-3006-46 {
/ﬁ/@ e S M3x6(F-Tap) ‘:N88-3006-46 L

d f
~ L

! it

WR101, 7027 f’
i
|

\\//

AT UNIT

s
|
_
!




‘ TS-8705

'
[

PACKING

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
(F06-4029-05) (B62-0543-00) : M,M2,E2,E3

54 Bag
(H25-0029-04)

55 Bag

(H25-0079-04)
MIC Microphone
(T91-0352-15)

(H10-27381-01)

50 Polystyrene foamed fixture (F)

15 Instruction manual
b (B62-0544-00) : M,M2,E2,E3
/ 16 Instruction manual
. {B62-0545-00) : P,M,M2,E3,EQ
Instruction manual
(B62-0546-00) : E

Instruction manual
(B62-0547-00) : E

52 Carton board
(H13-0963-04)}

51

Polystyrene foamed fixture (R)
{H10-2792-01)

53 Protection cover
(H20-1437-03)

57 Item carton case
(H52-0730-02)

-
IT .

58 OQuter packing case
(H62-0641-03)

11 UPC code label
(B44-2163-04)

8 Sticker
{B42-5526-04) : K

88




T5-870S

ADJUSTMENT

Required Test Equipment
1. DC Voltmeter (DC V.M)
1) Input resistance : More than TMQ
2) Voltage range : 1.5 to 1000V AC/DC
Note : A high-recision multimeter may be
used. However, accurate readings can not
be obtained for high-impedance circuits.

2. DC Ammeter
1) Currentrange : T00mA, 1.5A, 15A, high-pre-
cision ammeter may be used.

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

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

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

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

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

8. Sweep Generator (Sweep G.)
1) Center frequency : 50kHz to 90MHz
2} Frequency deviation : Maximum +35kHz
3) Output voltage : 100mV or greater

9. 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 : 1509 and 50
2) Dissipation : 150W or greater

13. Linear Detector
1) Frequency range : 30MHz

14. Power Meter
1) Impedance : 50€
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

IN ouT
[=) a
To RF unit g 0P 2 1N6O S To oscilloscope
OuUT O 4 L 3 * O IN

2) For adjustment of PLL/VCO BPF

INO——] out
[=3 [+ 9y
To PLL unit 5P oo 1N6O — S To oscilloscope
OUT O * * O IN

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 (50Q)

89

i —— TR

i, LG

ALY, & g

Lmi

FEAPHARITIEGS — . o

ot e
i

oy

e

Py




1 O"O0/UO
ADJUSTMENT

Preparation ‘

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

POWER ... ON  PROCESSOR ... Center

ATT O MIC ... ... Center
AGC.. ... Center PWR...... .. ... MAX

Front Panel

T] KENWOOD ] (S v ’
[ C—g o . °oe

— AT ——

o
o

y A
NOTCH CARCEL N R [fx €0.

e
@@
T @e

“

l YOX PWLL SEMI 4If AGC AUTO PROC WONI WENU LT TomE w8 cTmC ]
' wen & PO nr xl MIDTH SNIFT
—r—- ]
o Zoom " ur . -sapn HHAHABAR -ARARRAR T T e
e o0 oo, =41t e LS . Py P
e o™ T DD L i ian v cr b roe eeoas sce e seen s e |
Yox FULL/3EML ALP r; 4
OO g [T pper '

RiT X7

uEreR pROC
EY SPEEG PROC
4

D -9~ RITsXIT
N ZEa S
N A
\ J
= ‘

Rear Panel 1

=

.
® A . ij
LU coal (B8R

®

LU ® I

EXT
RX ANT IF QuT 1 REMOTE
o
3
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ADJUSTMENT

......

C. Flat cabie (12P)

A. Lead wire with minipin plug

About 25cm

C. Flatcable (12P)
(E37-0580-05)

B . Fiat cable (8P)
(E37-0581-05)
About 25cm

g

B . Flat cable (8P)

(E37-0064-05)

A. Lead wire with minipin plu
About 27cm

Service Jig
How to Use



TS-870S

92

ADJUSTMENT

Service Adjustment Mode

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 A0 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/VFQO. CHI control is turned, the
menu number changes.

. Adjustment mode data writing

Press the [UPI/IDOWN] 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
{(Program version confirmation)

Al ALC ALC reference voltage adjustment

A2 S-meter {(SSB) Start level setting

A3 S9 level setting ]

Ad Full-scale level setting

AB Fitter 8.83MHz I filter center frequency
correction

AB 455kHz IF filter center frequency
correction

A7 Power 100W adjustment

adjustment (With power meter curve)

A8 50W adjustment
(With power meter curve)

A9 25W adjustment
(With power meter curve)

AA 10W adjustment
(With power meter curve)

AB | TX gain 1.9MHz band T

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)

e ke s




ADJUSTMENT

T1S-870S

splay Check
Measurement Adjustment
It Condition g Specifications/Remarks
em enditio equiamont | Unit | Terminal | Unit | Parts Method P '
Al reset 1} DCIN:DC13.8v Front | Display| After displaying Display should be normal
Pushing [A=B] key down, panel HELLO, the display | Should be at the reset
[POWER] : ON. is reset as follows: | frequency.
DISP f.: 14.000.00
MODE : USB
METER : ALC
ANT = 1
AGC
JHLCD 1) Menu No. : BB Check All LCD segments light.
agments
gnt
- Section
Measurement Adjustment
Item Condition . Specifications/Remarks
eql-,rﬁ,snﬂem Unit | Terminal | Unit | Parts Method P
w 1) [IPOWER] : ON f.counter | PLL CN510 | PLL TC800 | Frequency adjust. 20.000MHz + 20Hz
2quency MODE : FM (TP)
il Receive
IMHz 1) Display f. : 14.000MHz RFV.M CN503 L528 [MAX.
rak adj. MODE : USB
Receive
'MHz BPF | 1) MODE : FM 1C506 L529 |Repeat for MAX.
J. Receive 2 pin L530
MHz BPF | 1) Display f. : 14.000MHz {C508 L518 |Repeat for MAX.
| and MODE : FM 11 pin L519
quency Receive L520
eck
2) Display f. : 14.000MHz f. counter Frequency check 55.299~55.301MHz
ck voltage | 1) Display f. : 30kHz DCV.M TP501 |PLL TC506 | 1.8V 1.8+ 0.03V
& check
o1 2) Display f. : 7.489MHz Voltage check 4.5~7.0V
sk voltage | 1) Display f. : 7.500MHz PLL TC507 { 1.8V 1.8% 0.03V
& ~heck
0. 2) Display 1. : 14.489MHz Voltage check 4.5~7.0V
>k voltage { 1) Display * : 14.490MHz PLL TC508 { 1.8V 1.8+ 0.03V
& check
03 2) Display 1. : 21.489MHz Voltage check 45~7.0V
*k voltage | 1) Display f. : 21.490MHz PLL TC509 | 1.8V 1.8+ 0.03V
& check
D4 2) Display f. : 30.000MHz Voltage check 4.5~7 0V
k voltage | 1) Display f. : 30.000MHz TP502 |VCO2 | TC1 5.0V 5.0+ 0.03V
X58-
A(VCO2) 3390
-3390-03
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1 5-8/70S
ADJUSTMENT q

Measurement f Adjustment ‘
ftem Condition . Specifications/Remarks
Terminal | Unit | Parts Method P
10. Output level | 1) Display f. : 14.000MHz Output level check -5~+2dBm
check MODE : USB
LO1 (CN504) Receive
LO2A (CN505) Meaturement condition —1~+6dBm (64.220MHz)
1 50Q terminated
LO3 (CN502) —6~+0dBm (8.375MHz)
20MHz (CN503) =10~+0dBm (20.0000MHz)
LO4 (CN501) l—10~+0d8m (10.0kH2)
11. 20MHz 1) MODE : USB f. counter CN510 | PLL TC800 | Check 20.000MHz + 20Hz
frequency Receive (TP)
(Final check)

Receiver Section

Item Condition

equipment
DCV.M  |TX-RX [TPT TX-RX | L4

1 DSP PLL lock] 1
voltage adj.

) Display f. : 14.000MHz
MODE : USB

3.50V 0.1V

Measurement Adjustment
§ Specifications/Remark
Test Unit | Terminal | Unit | Parts Method P / s

2. AGC voltage | 1) Display f. : 14.000MHz
adj. MODE : CW
{RF] GAIN : MAX
[AGC] : OFF

TP2 VR2 3.00V 0.1V ‘

3. MCF adi, 1) Display f. : 14.000MHz

MODE : USB

[AGC]: OFF

Spectrum analyzer setting
Center f. : 73.050MHz
Frequency span : 50kHz
ATT : ~10dBm
VBW, RBW : 1kHz
V.REF : 2dB/DIV

1) Display f. : 7.000MHz

Spectrum | RF CN16 RF L65 Adjust so that gain

analyzer 67  |is max. and band 73.043
L70 shown at right

Tracking CN17 L72 becomes fiat.

generator

73.050 73.057

{MHz)

4. BPF adj,

Spectrum | Rear |ANT RF Waveform is as

MODE : USB analyser |panel shown in the figure 6.900 7-100 7349
[AGC] : OFF
[AIP] : OFF Tracking |RF CN15

Spectrum analyzer setting
Center f. : 7.100MHz
Frequency span : 2MHz

generator

at the right.
(MHz)

13.500 14-000 14 400

20.600 21200 59 500

2) Display f. : 14.000MHz

Spectrum analyzer setting
Center f. : 14.000MHz

Frequency span : 5MHz

3) Display f. : 21.000MHz
Spectrum analyzer setting

Center f. : 21.200MHz

Frequency span : T1OMHz

(MHz) J
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ADJUSTMENT

SSG frequency : 14.101MHz

SSG output : ~119dBm

¢ Item 6 to 10 below are adjusted in the adjustment mode. To terminate the adjustment menu in the middle

L Measurement ] Adjustment
Item Conditi . ificati
e ondition qui‘:)?]tient Unit | Terminal | Unit Parts Method Specmcatlons/Remarks
(28MHz 1) Display f. : 29 800MHz SSG Rear |ANT RF Adjust so that the
BPF adj.) MODE : USB panel gain i1s MAX
[AGC])  FAST
SSG frequency : 22.101MHz | AF V.M EXT. SP
SSG output : -113dBm Oscilloscope
DM. sp
_5. RXIFAMP | 1) Display f. : 14.100MHz SSG Rear |ANT RF L75 Repeat 2~3 times
adj. MODE : USB panel L77 for MAX AF output
[AGC] : OFF AF V.M EXT. SP | Connec-| L451 reading.
[AIP] : OFF Oscilloscope tion L452
AF output : 0.63v/80 DM. sp L458

+ Save your settings with Menu No. BA.

6. Checksum | 1) Menu No. - AQ Front | Display| Check Display : E7b9
check panel
7 voltage | 1) Menu No. : A1 DCV.M |RF TP2 Front [[RIT/XIT]| 2.70v +0.02v
panel |knob
3. S-meter 1) Menu No. : A2 SSG Rear |ANT TX-RX | VR1 Display : 05 +02
adj. SSG frequency : 14.10TMHz panel
SSG output 1 —110dBm AF V.M EXT. SP
Oscilloscope
S1 2) Menu No. : A2 DM. sp Front |{UP] [UPI'key : Push Reference display : 12+06
SSG output : ~107dBm panel |key once time
S9 3) 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 SSG1 Rear Front [ [RIT/XIT] | The waveforms
IF filter adj. SSG1f. 1 1.79980MHz SSG2 panel panel {knob | must cross.
SSG1 output : ~60dBm Double
SSG2 f. : 1.80260MHz signal pad
SSG2 output : ~60dBm Connec-
Oscilioscope | tion
ARELHZ 1) Menu No. : A6 (10:1 probe)
It erad.
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)




TS-870S
ADJUSTMENT

L Measurement Adjustment f
iti . Specifications/R
ftem Condition equTi%sntlem Unit | Terminal | Unit | Parts Method —; P /Remarks
11 ATT check |1} Display f.: 14.100MHz SSG Rear |ANT Front | ATTSW [ AF output should be | AF output + 3B
SSG frequency 14 101MHz panel panel | (UP/ lowered 6dB at time.
SSG output 1 —107dBm AF V.M EXT. SP DOWN)
[AGC] : OFF Oscilloscope
[AIP} . OFF DM SP
AF output : 1V/8Q
a. ATT . 0dB ] 1.0V ATT display - None
b. ATT [UP] key : 6dB T 0.5V ATT display : 6
c. ATT [UP] key : 12dB T 0.25v ATT display : 12
d. ATT [UP] key : 18dB 0.125v ATT display : 18
e. ATT [DOWNI key : 12dB 0.25V ATT display : 12
f. ATT IDOWNJkey : 6d8 | 0.5V ATT display : 6 R
g. ATT [DOWN] key : 0dB W 1.0V ATT display - None
12 §/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
SSGf. @ Indicated below AFV M EXT SP automatically. Turn AIP OFF
However, USB : +1kHz Oscilloscope with the AIP switch before
LSB : -1kHz Distortion starting measurement.
meter
! DM. SP
Frequency MODE SSG output SSG MOD DEV
100kHz AM -87dBm TkHz 60% S/N measurement | 10dB or more.
1.500MHz AM ~77dBm TkHz 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 usSB -119dBm OFF OFF « [AIP}: ON Sensitivity down 5~15d8B.
18.1MHz usB -119dBm OFF OFF
21.1MHz use -119dBm OFF OFF
24.8MHz usB -123dBm OFF OFF
29.8MHz UsB -123dBm OFF OFF
29.8MHz FM ~119dBm TkHz 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 pane! |VR noise disappeared.
check [AGC] : OFF AF V.M EXT. SP
SSG frequency : 14.101MHz Oscilloscope
SSG output : OFF DM.SP
2) SSG output : ~101dBm Check Squelch should open.
3) [SQL} 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) SSG output : -119dBm i Check Squelch should open.
SSG MOD : TkHz {
SSG DEV : 3kHz
3) [SQL] VR : Fully clockwise Squelich should ciose.
4) SSG output : ~100dBm T Squelch should open. ‘
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ADJUSTMENT

TS-870S

L Measurement ﬂ Adjustment
Item Condition eql.{i;snt;em Unit | Terminal | Unit | Parts Method Specifications/Remarks
15. NB adj 1) Display f. : 14.100MHz - SSG Rear |ANT RF L81 Voltage minimum
MODE : USB panel 182
SSG frequency : 14.10TMHz | AF V.M EXT SP
SSG output : -90dBm Oscilioscope
DM SP
DCVv.M RF P
2) [NB| key : ON Noise G. |Rear [|ANT Adjust output of Noise should disappear.
[NB] VR : Center panel ' noise generator to
small input (S1) and
large input (S9) and
check each.
16. S-meter 1) Display f. : 14.175MHz SSG Rear |ANT Front | Display|S-meter level : S1 =111~-101dBm
check MODE : USB panel panel
[AGC] : FAST AFV M EXT SP
[RFI GAIN : MAX Oscilloscope
SSG frequency 1 14.176MHz | DM SP
SSG output : =107dBm
2) SSG output : —83dBm S-meter level : S9 (—89~—77d8m
[NBl key : ON S-meter level check | Same as when [NB] key off.
WAuto notch [ 1) Display f. : 14.175MHz SSG Rear |ANT Front | Display| S-meter leve! check S-meter off.
check MODE : USB panel panel
SSG frequency : 14.1765MHz |
SSG output ; -73dBm |
[AUTO NOTCH] key : Push (ON) /
18. Voice 1) [AFT VR : Arbitrary Check The dispiayed frequency can
check [MENU] key : Push (ON} be heard vocally,
{equipped [M.CH/NVFO.CH] knob
on VS-2) : Menu No. 48 L
[UP] key : Step 73 ‘
IMENUI key : Push (OFF)
[FINE] key : Push (ONj)
:
Transmitter Section 'f
Measurement Adjustment
Item Condition qu‘i%%_em Unit | Terminal | Unit | Parts Method Specifications/Remarks
T. TX MCF adj. | 1) Display f. : 14.200MHz Tracking |RF CN10 RF L100 |MAX.
MODE : USB generator
Transmit
Spectrum analyzer setting Spectrum TP3
TG output : -10dBm analyzer
Center f. : 8.83MHz
Span : 10kHz
V.REF : 2dB/DIV
2.TXIFAMP | 1) Display f. : 14.200MHz 50Q2dummy | RF CN4 RF L99,98 | Repeat 2 or 3 times | Reference value
adj. MODE : Cw Oscilloscope 195,94 | for MAX, 2.5Vp-p or more
[CAR] VR : Center £92,91
Disconnect CN4 from the RF L89
unit and connect a 50Q VR3 Ih.
dummy load. Connec- | L457 i
Transmit tion L456
| 1455
2) After adjustment, set [CAR]
VR to MAX for confirmation. 3
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ADJUSTMENT

Condition

3. Final base
current

1) Display f. : 14.200MH>
MODE : USB
[MIC] VR : MIN
[CAR] VR : MIN

* ltem 4 to 13 below are adj

MODE : cw
Transmit
2) TX[M.CH] key : Push
Menu No. : A7
Transmit

response adj.

7. TX power 1) 50w
adj. Menu No. : A8
Transmit
The power After adjustment, [UP] key : Push
meter on the
display is 2) 25W
also calibrat- Menu No. : A9
-ed at the Transmit
same time. Alter adjustment, [UP)] key : Push
3} 10w
Menu No. : AA
Transmit
After adjustment, [UP] key : Push
&  <gainadi. |1)1.9MHz band

Menu No. : AR

Transmit

2) 3.5MHz band
Menu No. : AC
Transmit

3} 7.0MHz band
Menu No. - AD
Transmit

4) 10.1MHz band
Menu No. - AE
Transmit

5) 14.1MHz band

Menu No. - AF

Transmit

Final unit VR501,502 - MIN
Connect ammeter
+ 1 External power supply
- : Power connector
Adjust to minimum current
with VR507 and VR502 in the
final unit.
Transmit

usted in the adjustment mode. To terminate the adjustment menu in the middle, save your settings with Menu No. BA.

Power meter| Rear
panel
25W +2.0W
1w +2.0W

Power meter| Rear | ANT Front |[UP]

Measurement Adjustment

Specifications/Remarks

First adjust VR501 and VR502
for minimum.

Adjust VR501 for an increase
of 250mA when switched to
TX. Then adjust VR502 for
250mA over this reading

VR501 | Current drain
(Minimum current)
+250mA

VR502 | Current drain
(Minimum current)
+ driver current
{250mA) + 250mA.

4. ALC adj. 1) Menu No. : A7 Power meter| Rear | ANT Front [ IRIT/XIT] | 100w +5.0W
Transmit panel panel | knob
5. NULL adj. 1) Menu No. - A7 Power meter| Rear | ANT Fiter |TC1 MIN. Reference vaiue N
Transmit panel 0.5V or less
Filter | CN5
6. ALC 1) TXIM.CH] key : Push
‘requency Display f. : 29.700MHz

Power meter| Front | ANT Filter [VR1 +5AOW
panel

100W power check | 100w * 5W
When unable to be set within
the range, ALC and frequency
résponse to be adjusted.

Front 50W +3.0W
panel

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

panel panel [key
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ADJUSTMENT

Measurement Adjustment
Condition . . . . Specificati R k

6) 18.0MHz band
Menu No. - Bo
Transmit

7) 21.0MHz band
Menu No. : B1

Power meter| Rear
panel

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

three seconds.

Transmit

8) 24.9MHz band
Menu No. : B2
Transmit

9) 29.7MHz band
Menu No. : B3

Transmit

1) 1 dot Power meter| Rear Front [UP] key : Push
Menu No. : B4 panel panel
Transmit
2) Zone MAX
Menu No. : B5
Transmit
3) Full
Menu No. : B6
Transmit

1} Nenu No. : B7 Through type| Rear | ANT Front | {RIT/XIT] | 40w
power meter | panel pane! |knob
150Qdumm

[UP]

Transmit
After adjustment, [UP] key . Push

up [UP] key : Push
key

9. ALC meter
adj.

10. SWR
protection
adj.

. SWR meter
adj.

1) Menu No. :
Transmit

1) Menu No. : B9
AG output : TkHz/30mV
Transmit

i
(RIT/XITI | 4.6kHz +0.1kHz o

1) Menu No. : B9
AG output : 1kHz/3mV E, X
AG output : TkHz/5mV K.P,Mm

Check 3.0kHz + 0.5kHz
sense
check

* Writing data : After items 4 10 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 | ANT +1.65MHz ~-60dB or less

|

adj. MODE : Cw Spectrum | panel spurious level MIN. ‘;

Transmit rr<r
' 1

5. Monitor 1) Display f. : 21.100MHz Power meter| Rear Display| Check 0.2V £ 0.05v ' /{‘

level check MODE : USB AF V.M EXT.SP |panel 1

[MONI] key : ON Oscilloscope L
IMONII VR : Center :
IMICI VR : Center
[AF1 VR : MIN |
AG output 1 1kHz/10mV ‘ B ,:
Transmit H |-




TS-870S
ADJUSTMENT

Measurement Adjustment |
Item Condition eq‘-]ri%sr:,;m Unit | Terminal | Unit | Parts Method ] Specifications/Remarks
TG Processor | 1) Display f. 1 14.200MHz Power meter| Rear | ANT Front | Display| Check COMP meter : 15~25dR
check MODE : USB panel panel
[MIC] VR : Center
[PROC] key : ON AG Front | MIC
[METER] : COMP AF V.M panel
AG output : 1kHz/10mV
2) AG output : TkHz/1TmV 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 | panet
[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
' break-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 : SEMI 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
(equipped the MIC jack. and talk into the 15 seconds.
on DRU-3) MODE : USB/LSB microphone.
[MIC] 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
i MIC jack : 600Q terminated | detector
[A=B], [TX-B] key : Push Oscilloscope
[M.IN] key : Push two times {f. counter
. [RX-M.CHJ : 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 1. : 14.200MHz Power meter] Rear | ANT a. Set AG to 1.0kHz | Within 6dB
frequency MODE : USB/LSB Oscilloscope | pane! and turn the [MIC]
characteristici  MIC jack : Connect to AG VR to set to 100W.
check AG output : 1kHz/5mV AG Front [MIC b. Change the AG
400Hz/5mV AFV.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.
e
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T1S-870S

Measurement Adjustment
Item Condition quiT:?l_ent Unit | Terminal | Unit | Parts Method Specifications/Remarks
23. Processor | 1) Display f. : 14.200MHz Change [PROC] VR
check MQODE : USB 50 that the first
[PROCl key : ON segment on the
[METER] key : Push COMP meter lights.
[PROC} VR : MIN
MIC jack : Connect to AG
AG output : 1.0kHz/TmV
Transmit
2) AG output : 1.0kHz /10mV Check COMP meter
(20dB UP) . within 15~25dB
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/AUTO] : AUTO LEDs off.
Transmit
After checked retuen to Freguency
receive mode. 1.910MHz
3.500
2) [AT TUNE] key : ON 3.700 AT TC1 Note : When Begins AT tuning after enter-
7.000 29.700MHz and ing the transmission state.
10.100 SWR1.0t0 1.3, This should stop within
14.000 variiable capacitor roughly 6 seconds.
18.100 has flutters so that |SWR: 1.2 or less
21.000 it 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
ez i
I [l
CN510 (TP)
)
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B Upper view

©

CN504

1C508 TC507@

50

® |Ls30
@ {L529
@ CN503

L5628

@ TC800

o)
&

©® |L520
® 519

L518 o)
© TP501

CN501@

PLL cN505(0)

ADJUSTMENT

[T T cheos

@ CN412
TP401 D
Lass D

L4581 oNaor

L456 L457 [N
X)

A

L452

CN413 —ﬂ/—
D CN403

CN411 FILTER

. e

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 adij.

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

VCO2 (X58-3390-03)

TC1 : Lock voltage adj. (LO2A)

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

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

CONNECTION (X45-351X-XX) (C/5)

L451,452,458 : RX IF AMP adj.
L455~457 : TXIF AMP adij.

i RELAY
1 [ ]
CN4
:
CN5
TC1

FILTER

0 W N W\
VR502 r

CN506

©

FINAL

CN503
CN505

vrsor (O
<1
[ Tcnsos




B Lower view

ADJUSTMENT

TS-870S

J2 J3

J1

O
Z
N

L44 138128
@|®®
L5 @ @@ |29
L46|@ @@

L40§JL31

L30

L50

VR2

VR3

L52
CN15 89.
©

L91. .L82

L92
L65
L94 L81 TP1

L95
CN16

. 67 TP3. L98
k
(@ |70 O TP2
72 [P}
[€) L100

L75%
C?B FILTER
L77
L/ 5
% 9,

RF

VR2

IC6

IC5

IC4

@)
TP2
VR3
|
A2 'ﬁ
O TP1
DRU-3

TX-RX UNIT

|

e

[ S

Py

R* 'X44-3210-00) (A/9)

A : Spurious adj.
VR3,189,91,92,94,95,98,99 :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 adj.
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.
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TERMINAL FUNCTION

CN No. [ Pin No. f Name I Function CN No.|Pin No.| Name ‘ Function '
RF UNIT (X44-3210-00) (A/9) : RF 16 |DLE1 |DDS1 enable signal (LO1)
CN2 [Coaxial RAT RX signal 17 JTXC PLL DDS latch select signal (TX : "H")
- - - 18 |GND GND
CN4 Coaxial | DRV TX drive signal 19 [9p 9V
CN5 | Coaxial | LO1 1st local oscillation 73.08~103.05MHz 20 5P 5V
CNB Coaxial | LO2A | 2nd local oscillation 64.22MHz CN501 1 GND GND
CN7 1 X8 X 8V 2 LO4 DDS3 output
2 RXB RX 8v CN502 | Coaxial | LO3 DDS2 output (8.375MHz)
3 : AGC AGC voltage : CN503 | Coaxial | REF Reference signal output for TX-RX unit {20MHz]
CN10 | Coaxial | TR88 RX IF output/TX IF input 8.83MHz CN504 | Coaxal | LOT LO1 output (73.08~103.05MHz)
CNi3 | 1 gi? Speaker signal CNS05 | Coaxial | LO2A | LO2A output (64.22MHz)
2 Keying signal CNSO6 | 1 |FMD | FM modulation signal
3 AGC AGC voltage
4 |TXC X 2 |GND - GND
5 |RXC |RX.'H" 3 _|GND _]GND
6 18A Analog 8Y RF UNIT (X44-3210-00) (D/9) : PHONE
71148 14V-switched CNgo1 ] 1 [sPn Phone jack through
§ |GND_ |GND 2 |SPG  |GND ‘
CN14 1 15K Filter selection 15kHz 3 SPO1 Phone jack output
2|3 |Eiterselection 3iHz RF UNIT (X44-3210-00) (E, F, G, H, I/9) : VR
3 (6K Filter selection 6kHz —
4 JVSF Forward wave detection voltage CNS03 | 1 |DGND | Digital GND
5 |VSF Refiected wave detection voltage 2 JVPWR MIC/PWR VR 1 500
6 ALM ALC meter output 3 VMIC MIC/PWR VR 2 1
7 THP Thermal protection 4 vDLY CAR/DELAY VR 1 DGNDO
8 NC 5 VCAR CAR/DELAY VR 2
9 |UCK2 |RF serial/parallel convert clock 6 5D 5V
10 |UDA2 |RF serial/parallel convert data CN904 1 DGND | Digital GND
1 ENR1 RF serial/parallel convertor IC1 enable 2 VMON | PROC/MONI VR 1 ‘
12 |ENR2 RF serial/parallel convertor IC2 enable 3 VPRC |PROC/MONI VR 2
13 |ENR3 IDAC enable 4 |VKEY |AGC/KEY VR 1
14 INC 5 VAGC |AGC/KEY VR 2
15 |RBK RF blank signaf 6 5D 5V
16 |6 -8V CN905 | 1 [NC sv
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 oD
J1 1 SPO Speaker signal 6 GND GND
2 COM Relay common terminal CN906 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 ™ rglay open 4 RENA  {RIT encoder A
6 ALC ALC input 5 RENB | RIT encoder B
7 RL 13V output when TX 5 5D 5V
J2 EXT RX | External receiver output CN907 1 GND GND
J3 IF OUT |SM-230 2 |vsQL |NB/SQL VR 1
RF UNIT (X44-3210-00) (B/9) : PLL 2 gggA EABéiOL VRd2 A
.CH encoder
CN500| 1 |GND |GND _ , 5 |CENB |M.CHencoder B -
2 NFMT | FM modulation on/off signal (FM TX : *L") 6 5D 5Y
3 VB3 21.489~30MHz
4 |vB2  [14.489-21.489MHz | 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  10~7.489MH;z CN502 | Coaxial | PO TX signal output (To FILTER)
7 UNL Unlock detection output (Unlock : "H" CN5O3 ] 145 138v
& |GND /GND 2 |1as |13y
9 PLE2 PLL2 enable signal (LO2A) :
3 ™XB TX 13.8V
10 |PLE1 PLL1 enable signal (LO1)
4 GND GND
11 PCK Clock 5 GND GND
12 PDA PLL, DDS data
13 14D 14V CN504 1 14V 13.8V
14 {DLE3 DDS3 enable signal (LO4) 2 1av 138V ‘
15 |DLE2 |DDS2 enable signal (LO3) 3 |GND  |GND
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>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 11 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 1138V
: - - - 2 14S 13.8V
:NT lCoaxv;al l PO [F|Iter input signal 3 8D Digital 8V
N2 |Coaxal [ATO | TX output signal (To AT) 2 lsa Analog 8V
‘N3 1 8A 8V 5 APG GND
2 GND GND 6 SPO3 | Speaker output signal input
3 |GND GND 7 SPG Speaker GND
4 1145 14V CN404 [ 1 |SPG  |Speaker GND
5 145 T4V ) 2 SP Speaker output signal
6 UCK2 Sh!ft reg?ster clock CN40S ] 145 138V
7 UDA2 | Shift register data
. ) 2 14S 13.8V
8 ENF1 Shift register enable
o 3 AGND | Analog GND
8 |DGND |Digital GND 4 |AGND |Analog GND
10 |TXB | TX power 8v g
11 |VSF Forward wave detection voltage CN406 ! THP Pass through
12 |VSR Reflected wave detection voltage 2 |TXB Pass through
N4 1 ATA Make for AT through/on relay 2 ;éD (1)38tVI 8V
2 [28AT  [24.5-30MHz A 13'95'33
3 | 2BAT 21.5~24 5MHz 6 A Anélo 8y
4 |18AT  |18.5-215MHz AT coil tap S D P
5 14AT 14.5~18.5MHz band data
8 GND GND
6 10AT 10.5~14.5MHz
9 14S 13.8V
7 |7AT 4.0~7.5MHz 10 l1as 138V
8 J4AT 2.5~4 OMHz '
11 148§ 13.8v
9 |GND GND . Cupge
12 {PSW Power switch on : *H
101145 1ay 13 l1av |13y
L GND GND CN407 1 14S 13.8V
1 RL TX/RX select signal output )
) 2 AGND | Analog GND
2 ANTS  ANT 1/2 select signal output
3 TT Pass through
3 [GND GND
- 4 TS Pass through
‘INAL UNIT (X45-351X-XX) (C/5) : CONNECTION 5 |GND |GND
401 1 15K 455kHz fiiter select "L": Fiiter on CN410 | Coaxial { LO3 Local LO3 8.375MHz (From PLL)
2 13K 455kHz filter select "L": Filter on CN411 1 TIF TX IF input
3 |6K 455kHz filter select "L": Filter on 2 GND GND
4 T External AT tuning control {Pass through) 3 RIF RX IF output
5 TS External AT tuning control (Pass through) 4 GND GND
s ng iass “h" OUg: CN412 | Coaxial | TR88 | 8.83MHz
ass throug CN413 [ 1 |TXB | TX power 8V
8 ENF1 Pass through
9 |VSF  |Pass through 2 |RXB  IRX power 8V
10 [VSR  |Pass through 3__|AGC _|AGCIine
11 |THP  |Pass through FINAL UNIT (X45-351X-XX) (D/5) : AVR
12.114D 114y CNeo1 | 1 |14V [138V
13 114D 14V 2 |1av |138v
s [lv e 3_|GND_|GND
.8V
16 |PWS Power switch on : "H" CNBO2 ! 145 138
2 14S 13.8V
17 |9P PLL power 9V
3 AGND [Analog GND
18 (5P PLL power BV
4 [AGND |Analog GND
19 -6 -6V output - —
20 IGND GND CN603 1 THP Thermal protection on : 'H
02 ] Yy av 2 |TXB TX 13.8V
3 14D 13.8V
2 IGND GND o
4 8D Digital 8V
3 |GND GND e
5 14D Digital 13.8v
4 14S 13.8V
6 |8A Analog 8V
5 14S 13.8V
7 GND GND
6 UCK2  {Pass through
8 |GND GND
7 UDA2  |Pass through
8 ENF1 Pass through o 145 138V
10 [14S 13.8V




| O-8/US
TERMINAL FUNCTION

CN No. [Pin No.| Name Function CN No. |Pin No.| Name Function '
11 |148 13.8V 9 |GND GND
;g m\/ fggsr switch on : "H* CONTROL UNIT (X53-356X-XX) (A/4) : CONTROL
- CN1 1 GND GND
CNE04 ! 145 138V 2 NFMT | Not FM TX signal
2 |14s 13.8v o
3 VB3 VCO selest signal
3 |TXB TX 13.8V
4 VB2 VCO select signal
4 |GND GND .
5 GND GND 5 VB1 VCO select signal
- 6 VBO VCO select signal
CN6Qs 1 MOT+ | Moter drive + 7 UNL PLL unlock signal
2 MOT - | Motor drive —~ ) GND GND
FINAL UNIT (X45-351X-XX) (E/5) : RELAY 9 |PLE2 [PLL2 enable signal
CN301 1 RL TX/RX select signal input 10 gé? g::::] enalbI? 34kgnal
2 |ANTS |ANT 1/2 select signal input ! seral cloc
3 GND GND 12 |PDA PLL serial data
: : . 13 14D Digital 13.8V
CN302 | Coaxial | ATO TX signal input {From FILTER) 14 1DLE3 Dlgls3 enable signal
CN303 | Coaxial | RAT RX signal output (To RF) 15 |DLE2 DDS2 enable signal
CN304 | Coaxial | AT1 Input/output to AT (RX : Output, TX : Input) 16 |DLE1 DDS1 enable signal ‘
CN305 | Coaxial | AT2 Input/output to AT (RX : Input, TX : Output) 17 | TXC TX control signal
ens0s | TP ANTI GND 19 3P| PLL power oV (Fess througt
power ass throug
CN3O7 - TP ANTZ GND 20 |5P PLL power 5V {Pass through)
W301 TP ANT1 signal line CN2 1 GND GND
W303 TP ANTZ signal line 2 -6 -6V (Pass through)
AT UNIT (X53-3340-02) 3 |sp PLL power 5V {Pass through)
CN1_ [Coaxial [AT1 [ATinput . gzw i power o ‘P355| through)
- ower control signa
CN2 Coaxial | AT2 AT output 6 14y 13.8V
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 M1~ Motor 1 drive - 14 |UDA2 |Serial data for IC1 on FILTER board
5 M1+ Motor 1 drive + 15 |UCK2 | Seral clock for IC1 on FILTER board
CN5 1 NC 16 |TS AT-300 control signal
2 F15 Power line 11~14V 17 7T AT-300 control signal
3 |GND GND 18 |6K 6kHz ﬁlter select s@gnal (
CN6 1 ATA Make for AT through/on relay "L": On 19 13K 3kHz flit.er select S]g_nal
2 NC 20 [15K 15kHz filter select signal
CN7 1 ATG GND for discriminating that is connected CN3 ! 5D Dag.ital oV
: 2 MENA | Main encoder pulse A
1o microcomputer 3 MENB | Main encoder pulse B
2 SPED Motor speed control pulse 4 DGND | Di I’t IGNDe pulse
3 APRE | Control selection 9
"H": Preset type, "L" : Auto tuning type CN4 1 NC
4 |VRE +5V reference voltage for A/D 2 NC
5 PR2? Motor 2 control signal 3 SPED lInternal AT speed control signal
6 PR21 Motor 2 control signal 4 APRE  |internal AT controf select signal
7 POD2 |VC2 position detection 5 VRE Reference voltagg for A/D convertor R
8 |PR12 |Motor 1 control signal 6 |PR2ZMotor 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 IGND GND 9 PR12 Motor 1 control signal
CN101[ 1 |28AT |245-30MHz 1? E 2?3’1 '\I\QOEOF : CO”Ft’_O' S'g?ta'
2 |15AT |21.5~24.5MH otor 1 position voitage
5 N5C ‘ 12 |GND  |GND
4 [18AT [18.5-215MHz AT coil tap CNS 1 |GND |GND ‘ (
5 14AT 14 5~18.5MHz 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 |4AT 2 5~4.0MHz 5 |TXD RX data from personal computer '
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TERMINAL FUNCTION

CN No.]Pin No. [ Name Function CN No. JPin No.[ Name l Function i
6 KEYS Key jack sensing signal CNg 1 BLNK  |LED goes off control signal )
7 DASH | Electronic keyer dash signal 2 KO Key input 0 i ,
38 DOT Electronic keyer dot signal 3 K1 Key input 1 L £
9 |GND |GND 4 |k2 Key input 2 5
10 [HO DSP contro! data bus 5 K3 Key input 3 % i
1 H1 DSP control data bus 6 K4 Key input 4 L
12 |H2 DSP control data bus 7 |K5 Key input 5 j" i
13 |H3 DSP control data bus 8 |Ké key input 6 1=
14 |Ha DSP control data bus 9 |K7 Key input 7 _g i
15 {Hb DSP control data bus 10 |PSW Power switch input signal i U
16 {H6 DSP control data bus 11 |ENL4 Enable for IC501 on SW board &
17 |H7 DSP control data bus 12 |ENL1 | Enable for IC502~504 on SW board i
18 |HENA [DSP A enable signal 13 |UDA1 | Serial data for SW board 2
19 [HENB |DSP B enable signal 14 JUCK1 Serial clock for SW board g
20 |HRW DSP read/write control signal 15 [LATC | AT tune LED control signal
CN6 1 GND GND 16 (TXC TX control signal (TX LED control)
2 [HAQ | 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 1GND GND 20 IDGND |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 pulse A i
9 IS5 Standby switch 4 |SENB | Shift encoder puise B
10 [GND GND 5 SENA | Shift encoder pulse A .
11 [KEY Key down signal 6 |GND GND {7
12 |DRST |DSP reset signal 7 INC i
13 |CKY TX wave control signal 8 (5D Digital 5V N
14 |RXC RX control signal 9 |RENB |RIT encoder pulse B 4k
15 {TXC TX control signal 10 [RENA | RIT encoder pulse A ’
16 |AMUT | AF mute signal 11 |VAF AF VR analog voltage X
17 [VCEN | TX-RX unit IC26 enabie 12 |VRF RF VR analog voltage
18 JUCK2 | TX-RX unit serial ciock 13 |GND GND
19 UDAZ |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 JVNB NB VR analog voltage
24 IVBSY |VS-2 busy signal 18 {VSQL |SQL VR analog voltage
25 [STR VS-2 synthesize control signal 20 [GND GND
26 [GND GND CNT1 1 NC
CN7 1 5D Digital 5V 2 SS Standby switch
2 |VAGC JAGCVR analog voltage 3 NC
3 VKEY KEY VR analog voltage 4 GND GND g
4 |VPRC | PROC VR analog voltage 5 |-6 -6V i
5 |VMON |MONI VR analog voltage 6 |RBK RF mute signal i
6 [DGND |Digital GND 7 |INC lﬁ'
7 [NC 8 |ENR3 |Enable for IC7 on RF board 3
8 |5D Digital 5V 9 |ENR2 |Enable for IC2 on RF board 3
9 |VCAR |CARVR analog voltage 10 |ENR1 Enable for IC1 on RF board VE :
10 |VDLY |DELAY VR analog voltage 11 |UDA2 | Serial data for RF board iF e
11 IVMIC |MIC VR analog voltage 12 |UCK2 |Serial clock for RF board 3 |
12 {VPWR |PWR VR analog voltage 13 INC i
13 _|DGND | Digital GND 14 |THP Thermal protection ] !
N8 1 5D Digital BV 15 JALM ALC meter analog voltage j ’I
2 114D Digital 13.8V 16 | VSR Reflected wave analog voitage - -
3 14D Digital 13.8V 17 |VSF Forward wave analog voltage il
4 |ENL2 |LCD driver control enable signal 18 |6K BkHz filter select signal
5 |ENL3 |LCD driver control enable signal 19 3K 3kHz filter select signal
6 |UDAT |LCD driver control serial data 20 15K 15kHz filter select signal
7 lUCK1 LCD driver control serial clock CONTROL UNIT {X53-356X-XX) (B/4) : SwW 5‘ {
8 |BLANK [LCD goes off control ;ignal CN501 1 DGND | Digital GND |
9 |DIM LCD dimmer control signal > lep Digital 5V |
10 |GND  [GND ( 51 :
L]
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TS-870S

TERMINAL FUNCTION

ICN No.fP«'n No.j Name ] Function CN No. )Pin No.} Name / Function f
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 HA2 DSP data address
6 LATC AT tune LED control signal 5 GND GND
7 UCK1 Serial clock 6 BEEP Beep control signal
3 UDA1 Serial data 7 MD Microphone down signal
9 ENL? 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 K6 Key output 6 12 1DRST |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 JVCEN IC26 enable
19 1KO Key output 0 18 |UCK2 Serial clock for TX-RX unit
20 |BLNK {LED goes off control signal 19 |UDA2 | Serial data for TX-RX unit
CONTROL UNIT (X53-356X-XX) (D/4) : MIC 20 | DREN ) DRU-3 enable _ {
- 21 PLUL TX-RX unit PLL unlock signal output
CN90z 1 1 }SS Standby switch 22 |PLEN | TX-RX unit PLL enable
2 |IMD Microphone down signal 23 (EOM  [DRU-3 end of message signal output
3 MU Macrophqne up signal 24 |VBSY |VS-2 busy signal
‘51 ﬁ/l,\éG (83\r/\11|(:())r microphone 25 |STR VS-2 synthesize control signal
26 |GND GND
o s e G':D el outou CNE 1 [GND _|GND
IOPTIONG 21GNa outhy 2 |CTS | TXinnibit signal from TS-8705
TX-RX UNIT (X57-4620-00) 3 RTS TX inhibit signal from personal computer
CN1 1 |TIF TX IF output (455kHz) 4 |RXD TX data 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 (466kH2) 8 DOT Electronic keyer dot signal
2 |GND  |LO4 GND 9 |GND |GND
3 |FMD  |FM modulation output (To PLL) 10 1HO DSP data bus
4 GND FMD GND 1 [H1 DSP data bus
CN4 1 MIC Microphone signal input }g :; 82’5 g::: EE:
; mgg g",\'l%GND 14 |Ha DSP data bus
15 |H5 DSP data b
4 SS Microphone standby switch 16 |He DgP d::: bzz
5 MU M?crophone up 17 |H7 DSP data bus ‘
(75 g"r\? g’\'/'cf“’ph?”e d;’W” 18 |HENA |DSP A enable signal
or microphone 19 |HENB [DSP B enable signal
CN5 1 GND GND 20 |HRW DSP read/write control signal
2 |DRMG IMICGND CN9 1 [14A | Analog 13.8V
3 DRM Microphone signal output 2 8D Digital 8V
4 DRO DRU-3 playback signal input 3 148 13.8V
5 |8D Digital 5V for DRU-3 4 lsa A ) log 8Y
6 |GND GND 5 lapc |oND
7 EOM End of message (End : "H") -
8 OVF Over flow signal (Over flow : *L) CN10 1 SPI1 AF input when headphone through
9 |DREN |DRU-3 enable 2 |SPG  |GND
10 |sD DRU-3 serial data 3 SPO1 Headphone AF output
11_|SCK  |DRU-3 clock CNT 1 |GND  |GND
CN6 1 |vO Audio signal 2 114s 13.8V
3 |sD VS-2 control data 4 |RxC RX ; L
4 | SCK VS-2 control data clock 5 |TXC TX: 'H
5 BSY VS-2 busy 6 AGC AG(_: vol;age .
6 |STR VS-2 synthesize control 7| CKY Keying signal
7 5C 5V for VS-2 8 SPO1 Speaker signal output
8 |GND GND CN12 T |SPO3 |Internal speaker AF output
CN7 1 |GND |GND 2 |SPG  IGND ‘
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TS-870S

TERMINAL FUNCTION

E: e
R D

>N No.{PinNo.| Name Function CN No.|Pin No.| Name Function
CN13 | Coaxial | REF 20MHz reference signal for PLL, DPS (From PLL) | |J6 1 GND GND
N 1 GND GND KEY 2 GND GND Wl
XTSP| 2 NC 3 KEYS Key jack sensing signal = §>
3 NC 4 NC f :
4 External speaker signal output 5 |KEY Key down signal E g
5 Signal input when external speaker not connected | |J7 1 GND GND 4 E:::
2 1 |GND |GND COM | 2 |NC s i
‘addle 2 |NC 3 TXD RX data from personat computer %
3 NC 4 RXD TX data from TS-870S <
4 NC 5 NC E
5 |DASH [Electronic keyer dash signal 6 NC :
6 DOT Electronic keyer dot signal 7 CTS TX inhibit signal from TS-870S
7 NC 8 RTS TX inhibit signat from personal computer
8 NC 9 NC
9 INC LCD ASSY (B38-0736-05)
10 |KEYS Key switch signal CNT ] GND GND
11 |KEYS Open when using paddle 2 Dim LCD dimmer control signal t'i
: ! GND , 3 |BLANK [LCD goes off control signal s I
Y 2 RTTY signat 4 |UCK1 | LCD driver control serial clock vh
3 GND ) 5 UDAT LCD driver control serial data ] %:J-
4 RTTY signal 6 |ENL3 |LCD driver control enable signal | r?’-
; 1 [NC 7 {ENLZ |LCD driver control enable signal i
ocr 2 INC 8 14D Digital 13.8V # i
3 |ANO  |{RX audio output 9 114D Digital 13.8V e
4 GND |ANOGND 10 |5D Digital 5V
5 PSQ Squelch open : GND, Squelch close | open
6 SMET | S-meter voltage output
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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LCD ASSY (B38-0736-05)

Foil side view

[S-870S PcBOARD VIEWS

CD ASSY (B38-0736-05)
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omponent side view
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TS-870S pcBOARD VIEW

RF UNIT (X44-3210-00) (A/9) : RF Component side view
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PCBOARDVIEW TS-870S

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

RF UNIT (RF) (X44-3210-00) (A/9) CNS cN1S
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TSA-87O ~ AD VIEWS

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

© X44-32] E/9

RF UNIT (X44-3210-00) (E/9)
Foil side view
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— RF UNIT (X44-3210-00) (F/9) RF UNIT (X44-3210-00) (G/9)
" Erect Component side view Component side view
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Foil side view Foil side view
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RF UNIT (X44-3210-00) (H/9) RF UNIT (X44-3210-00) (1/9)
Component side view Component side view
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RF UNIT (X44-3210-00) (H/9) RF UNIT (X44-3210-00) (1/9)
Foil side view Foil side view
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! Component side view . Foil side view
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Ts.870S TS-870S

J3
J2
EXT RX ANT IFouT RF CONNECTION

S ey

e @ e

AGC

L}
1 _ Q460,461 i
— LPE Q22 az ' 35K131(MIx2 a55kHz e _nz .
1% 05 — —A —A 3SK131M) _ RX 3rdMix 15kHz 4
PIVIDER .%Iw > 25C2714(Y) Mixer 8.83MHz _
Lo
ATt [ =D o5 1 <G4 €26.27 _ ' Deso D457 BkHz
N Q13 Q17181920 askszoen | 933 t | e orE
ISK13T(M) 25K5201K 441% X 2nd Mix 35K131 6kHz ' VAR _
RF AMP RX 1st Mix M)
TRES T T H
BPF IKHz
LPF 16-25 L |
~30MHz MH CN10 ChaTz 1L ETR !
- Q24 3xHz _ _ [l |
3SK131IM) H _
IF AMP ! _ 1
l VT 25 4 I—A T
as M Q1418 _ ' _nz:o i :
25C295¢ 2SK2218(51x2 Q29.3¢.31 Qan2 . b
DRIVE AMP RE AMP 25C2712(v1x3 ' | iyt Py 103 _ :
D46 _ ' 35K1311MIx2 /T A®| §
DET _ TX 2nd Mix 1 H
1 1 H AGC L
Q28 b e e e = e o e = e 2 et (Yo _ S
2SC2712(Y) H
Qs01 Q502,503 BPF i AMP Q32 AGC 1 |
1 | 2scien 2scataaxe NBAGC _ c ]
_ ] ; i
_ ; w
25€2954 19 . :
1 NJM2903M NB !
Q505,506 a9 SWITCH PLL :
25C2879x2 3SK135M) Ic6 _ _ ~ _
o — ——— —— i — - TXIF AMP | NJM2904M - —|.|.|I||||| e — e e
D49 ; H
GAIN ]
' ADJ. _
; aso Q43,44 _ as32 539 @
_ 35K184(R) 3sK13 _c_é 2SK208(Y) 25C27124Y) IC7(3/8) ! 1 mm_wmm 9502054 25C2714(Y) ;
TX 3id WER CONT -
_ TX aih Mix rd Mix LEVEL SHIFT POWER CONTROL| _ 5y _ Loz iz $
1 LPF A o
H 1C7(8/8) 1834 ]
_ Wiy Tec as2 Q47 I _ 2
A -3 25c2712M 25C2712(Y) . 3
LEVEL SHIFT Q49 ALC AMP .
e DET PR AMP Y CN506
H FMD
_ vsR| ;
v r3 _ 1 z
] I 1C8(4/4) ! _
i 1
_ 1C707/8) 1C701/8) \C8(2/4) 1C712/8) _ _
5V
_ Vo ALG NBvi g 1 h
: o # i _
. _
I |
H TNE i
_ Loz ————— . _
' - ALM
— t
1 _
o e = e . e i 1 .
i tm——— —— & : |
FILTER | ' _
25C2714(Y) SN76514N
H EXT b
I e} v
IC6 ic22 _ Q520,521,522,523
vcas cPU _ . 2SK508NVIK52)
1
EXT A
_ m_\v% % Y 0526 Q524
v ] 25C2936(0) 25C27141Y)
_ IC16 l_
[— i —— e ———  — £
CONTROL
— -
[ 1 08
CONTROL 73.08- VCOT : 73.08-B0.54MHz
L e _ _ _ 103.05MHz VCOZ | B0 54-87 54MHz
m. SWITCH _ m. l VCO3 : 87.54-84.54MH2

LCD ASSY

S




TRy R s SRt

= B S R 2 :
SaEans e

SRR

e e - — o — e — —— i — o — T — 2 S - —— —

£8A~08A
{AWLLZIOST |euBis 198138 OJA [ _
£

ZHINOZ [4%:1¢]

14100088 £08D1  (HIZTLEDST
625'875'L25D

————
_;;:NUWN (AWLLZIST | (NZLzase

008S _ 150 §190 uly

434

— — e — — — — . - . - 1_

ZHWOZ

|
i
_ NOILO
|
L

_;::Numw_ mm
— — — — €150

|

1]

|
e

1M00vd S S

(A)ZLLZIST {AWLLZOST
0850 LESD

THNBY~E

T
1
1
1
76 I e H _
’ _ | —q wizost |
1 €0 , 1
| | 34100988 _
T
] | ! _ 434 _ ! NP D~8Y'L
zzoLLd -
£IND _ JELEILNS  ZHINGY'Y ZHNPG €
H | EX{DIWZEEIST ' 00821 50621 -9r°'g G'PS
_ _ £'9'50 [ _ ) Rais
1 _ H _ —-1 1500
I _ (491012952 | | i (KgLLzose [AIZLLZIST  ELBOLNS
m i 80 _ _ 0050 2050 90801
: | _ .
' _
ALty
o $ [ _ | _ < G
H (A)PLLZIST _ ' {eubis
| © | | 1199125 W3 (AIZ14205T 906E0HYLad"
' | H _ LWAN 1050 £0501
1
NOILIO NO MS T I
£nNa oHg © (AW1220SZ (AIWLLZOST _ _ O ~50—
) 0 aws 44100988 606D ML8110ST LESD
_ l|_ _ |eubrs
' o - H | uoueInpow \)
W4 IN/L ad 1TV ~
o— WooLZArN _ _ ury s z0a (ANBOSHST) Vl\\
|| o o i _
. om 2291 €201 LN WG | pv8ZLIEN e [ e 106V
H : _ 000L/L T AN Lize:gN 2N ~
] 2v'1v'920! | ' - —
1 1
A 1 zzotLd (AIZLLZIST (AIZLLZOST {AIZLLEDST
] TOHINOD _ 10891 GOHD ZHINOL iy e e
. — L | | 4
| L | +—1 zsaq & 00840 {—{ 10542 -
woolzArN | wou LA P o— _ -
| 0£d1 957 N—1 8l i X1 WOIPNIN awd (AIZLLZIST (ESIANBOSHSE HNSLER THWSLES
(5] 1 2HIN )
= st £050 505'7050
' AN dsa H _
@i — HOLINOW 21 NYESNDd
ANOL3AIS wve AN T R Wvzzesav 20V 1
13H0vd o K—A S£01 _
0 sr ; ! HAg+aEy)
A ' zzoiid (A2LL29ST
Onv AN (SZIvzIST  (SHIZIPZOST  (SDIELYZOST Foa
is) e === B0 7o e _ _ > 950
i
NzLy20sT
| “Uo ELLSN N ! | 1 2Pl a50)
1EDH | . L vl
H | xin e e e e 2 e 1 e e e
_ 1 INOISYAICN BLEVNV NOOLZWIN 1sL x4 _ i
6101 9191 0 | 207,
H | L
NOLLJO AAKC L] wia 1
TSA Y 7oA LAl B =T v | =
WOSSPAINN
_ DZLyzdse | (AIZLLIOST
1 ] X4 1220910 X 43
i
Qﬁ ov/Q v p—{oanv _._|
— ZHASL WZESSWIN LND
s I 229t WOULZWFN  BLEWIY  £L8-6LL9ZD08W OVESNY bt Azt Ledse i) €901 !
HE s WELLSW 8221 1291 pif pesle SESORDHYON ez 2 _
| 6201 )
1]
[ e — e ed

¢ VY9

S0/8-S1 S048-S1



0S TS-870S

LEVEL DIAGRAM

Receiver Section . -

RF CONNECTION . B TX-RX
e— ” —
-114.4d8m ~100.9d8m -80dBm ~70d8m -84.8dBm  -68.60Bm -76. wama 61 mama 70 uama .-47.2dBm -438dBm  ~46dBm -68.30Bm 120mVp-p
~113.504Bm -63.50Bm l -95.008m -95.7dBm ~83dBm -49.7dBm -800Bm -71.80Bm ~61.6d8m -40.8dBm -80.5dBm | 45.408m :
| ! _ |
T
ANT CN15 CN16 cN17 Qzs W i Qe ﬂ,_ﬂm
- ° I |
RAT z 2 2 XF2 | . cr1
1 (5]
L58 | €179 ﬁ q D65 b A ® ’ ) 2 !
an | m Q24 ) | Q3 D66 TR8B Q475 ica3 ic18 Qe 1c28
J2 © = -
EXTANT 159 L65 178 o L77 Em_ L4582 me ez o5
_ Qa1
70mVp-p
-112.9¢8m ~45.9dBm 0.4Vp-p S0mVp-p
B Measurement condition
Frequency ' 14.2MHz 1. The figures shown are signal generator output required for a constant audio output with a constant AF gain control setting.
ANT input : =113dBm Set the AF gam control for 0.63V/8Q audic output at -113dBm signal generator input at 14 200MHz
AF output : 0.63V/8Q, 1kHz 2. To measure signal generator output connect a 0.01uF capacitor between the signal generator and the check point
3. AIP: OFF
Transmitter Section
. TX-RX | CONNECTION | RF o .
[ T T B ! ’
75mv 12mv 37V 35mV 28mv 0.037v 0.15v 16mV 0.05v 06V 01V 0.04v
i
smy Nm_a< I7mV 38MV 28mv 0.037V 14mv 22mv Samv 17V 1.0V
’ Q35|
Mic CF2 cF3y XF3 :
¢ 4
| {
ME ez e s a5 TE D87 _ _
i ’ L457 Eoo Lag .
ass
210Vp-p
. 250Vp-p
B Measurement condition — .
. t 4
Frequency : 14.2MHz 1. High frequency section is measured by the RF voltmeter in the CW mode !
Output : 100W (ALC zone maximum) 2. roé frequency section is measured by the AF voltmeter e .
Mode : USB (Low frequency section) 3. al unit section is measured by the oscilloscope
ANTI

Microphone input : 1kHz, 5mV (Low frequency section}

Qs03 Q506




T1S-870S

DRU-3 (DIGITAL RECORDING UNIT)

DRU-3 External View DRU-3 Parts List
N — P
Ref. No. lAddress p:nv: , Parts No. Description (?:tsi‘o'"
ACCESSORY UNIT (X42-3090-20)

£901 902 CK73FBIH103K CHIPC  0010UF <
€903 CK73FFIEN04Z CHIPC  OIUF 7
€905 CK73GB1H1 03K CHIPC  0010UF K
£906 £92-0004-05 TANC  TOUF 16wV
7C907 CK73GB1H102K CHIPC  1000PF K
€908 £92-0009-05 TANC  470F  10WV
£909 CK73GB1HI03K CHIPC  1000PF X
CNgOT * | F40.5748.05 PIN CONNECTOR (17|
A901,902 AK73GB1J103 CHIPR 10K J  1/16W
A903 AK736B1J223 CHIPR 22K J  1/16W
R904 RK73GB1J103J CHIPR 10K J 1/16W
A905 RK73GB1J474 CHIPR  470KJ  1/16W
A906,907 AK73GB1J103J CHIPR 10K J  1/16W
R908 R92-1252-05 CHIPA 0 OHM
10901902 MBB8306PF Ic
1C303 M62003FP Ic
IC904 *11SD2560G! 'IC
10905 * | TC74HCT 1248 ic

DRU-3 PC Board Views

Component side view Foil side view

J72-0370-02

J72-0370-02

2] 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 IC904 (ISD2560GI) and recorded. The timing
of each port is as follows.

The input address is set by pins 1 (A0) to 10 (A9) of
IC904 (ISD2560GI). When pin 27 (P/R) is LOW, the
signal is recorded while pin 23 (CE) is LOW.

B Playback as transmit signal

The record signal is played from pin 14 (SP+) of
IC904 (ISD2560GI). The timing of each port is as fol-
lows.

The playback address is set by pins 1 (A0) to 10 (A9)
fo IC904. When pin 27 (P/R) is HIGH. the signal is
played back when pin 23 (CE) goes LOW. When play-
back ends, a LOW pulse is output from pin 25 (EOM).
This pulse is latched by 1C905 (TC74HC1 12AF), and pin

Recording transmit tone (MIC input)
Recording

I' address ’ Address 0 ] I
RUD CEED G
| 300nS* | i |
PR DN ﬁ} |
| | ] I
CE i 37.5nS
| |
1 | L ;
icoes H | | | l
1CLR | ! Lo
i | | I HIGH during
PD | | | I processing
L 4 + 4 4
| | | I
EOM | | | ]
(1905 1Q) | L [ L
| | | |
| |

Recording end
* Minimum

Playback as transmit signal

Playback
| address

D &
|
|
P/R
J] 300nS* 100nS

[
|

{Address 0|

H

CE

1C905
1CLR ___l

1
HIGH during

|
I T T
| | |
5 (1Q) of IC905 is kept HIGH. The microcomputer o : f : I[ :
checks pin 5 of IC905, and pin 15 (1CLR) of IC905 is { t—— B
made LOW by the 1C902 serial-to-paraliel converter. EOM ! ! ! ‘—",‘—L[I
Pin & of IC905 goes LOW and processing ends. iesos 1) i ; ; 1 }
SP4/— ; Il ﬁw\N\"‘; !: ;
| I | | 1 !
EOM ! T I ! ]
(IC904 EOM) i | ! | i
1 i i 1 1 ‘
Timing waveform
1/0 Map (IC904: ISD2560GlI)
PinNo.| Port Pin {110 Function AL Initial] [PinNo.] Port Pin [I/O Function AL (Initial
name | name {active level} state name [name factve level) |state
1~10 | A0~A9 | | Address input 20 {ANAIn I
1" AUX Unused 21 ANAout 0
12 Vssd I'| Digital ground 22 OVF O | Overfiow signal output L H
13 Vssa I'| Analog ground 23 CE | L H
14 SP+ DRO | O Speaker analog output 24 PD I | Interrupt processing L H
15 SP- Unused 25 EON O | End of Message output L H
16 Vcea EAY 26 | Xclk I Unused
17 MiC DRM | I | Analog microphone input 27 P/R I | Playback/record control signal
18 Mref {DRMG/| | | Microphone reference “L" : Playback, "H" . Record.
19 AGC | 28 Veed 1|5V
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DRU-3 (DIGITAL RECORDING UNIT)

DRU-3 Circuit Diagram

I IC901, 902 : MB88306PF G903 Coos |
[ ICo03: Ms2003FP .
IC804 - 1SD2560G! Yeres inT k8 " 1cx Vee 116 |
: 7
| (Ca05:TCTaHCTIZAF 5 o oo 2] e s |
| 1C901 8".J- Ve el 31y 201K 24
1 16 8o ne nc L 41 1PR 2CK 13 EIL I
| 150 Vee - 1 —10 k2 e co09 |
5] LOAD RESETH c901 &l 10- 2w le 001
I 4100 Sl % 0.01 Uoa- 2PR |2 |
[ - 01 071 8l6ND 208 |
2oz 06 |-
| 203 05 :; |
| 8] ¢ O4rs | ca05, 40.01
Vs OE o CO05 2 +——s I
| S| = [
IC904 el e
© S ~3
l Y a0 Veed 22 gl 8 |
2 27 x &=
| Al PR g |
3 a2 Xelk (22
| 4 A3 EOM (2 |
l 51 As PO |2 |
61 as CE ;2
| 4PN OV |2 oo |
I L81A7  ANAout = A 6] l
°fae  ANAin .
| o 101 A9 AGC 18 . . |
| JAUX ref L0 5 %gs
Uso vee HE 12fyssd MIC . coo7 | B35 “F3~ I
<t
| 211 0AD RESET S Blvssa  veea I | l
| 3100 s o Y1 sp. sp- | 0.001
; 01 07 -13 0.01 r—W—e I
| 02 06112 | . . R904 | ©
—] 10K
6 11 R902 =3
03 05 v i}
| 7 10 10K N «
sc 04 Fex |
I 8 Vss OE £l I
R201
I 10K
A . ' |
! |
a (G
! AAEBEEREEEE |
[ad
| HEIREMEEEBEEE I
6l ol o O
b e o e e e e e e - e m—— e o— ] — e . c— Gume e wimm— snmm—
b6 87578

CNS901

— N M < DO~ 000 e
- -
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| S-870S )
PG-2Z (DC CABLE)

PG-2Z External View

PG-2Z Parts List
Parts No. ;,:::it“; Description
- E30-3157-15 DC cable assy
F05-2531-05 Fuse (25A/32V)




S-870S
SPECIFICATIONS
tem Rating

Mode J3E (LSB, USB), ATA {CW), A3E (AM), F3E {FM), F1D (FSK}

Number of memory channels 100

Antenna impedance 50Q (With Antenna Tuner 20 to 150€)

Supply voltage DC13.8V+ 156%

Grounding method Negative ground

031:' Current Transmit (Max.) 20.5A
E Receive (No signal) 2A
5 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 temperature) Within £10PPM

Dimensions [W x H x D] 330 x 120 x 334 mm/13.0x4.72 x 13.1in

(Projections included) {339 x 135 x 375 mm/13.3 x 5.31 x 14.8in}

Weight Approx. 11.5kg (25Ibs)

Frequency range 160m band 1.8" to 2.0""MHz :
80m band 3.510 4.0"°MHz
40m band 7.0 to 7.3*MHz
30m band 10.1 to 10.15MHz
20m band 14.0 to 14.35MHz
17m band 18.068 to 18.168MHz
15m band 21.0 to 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 I
E AM Mex. | 25W |
?, Min. | 20W or less |
Z [ Modulation SSB Balanced |
® M Reactance

AM Low level

Spurious emissions ~80dB or less

Carrier suppression 50dB or more

Unwanted sideband suppression (Modulation frequency 1.0kHz) 50dB or more

Maximum frequency deviation (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
*.  1.85MHz: Belgium, France, Holland, Spain

*3 3.8MHz : Europe, Belgium, France, Holland, Spain

*4 7.1MHz : Europe, Belgium, France, Holland, Spain

*5  Belgium, Spain : 10W fixed on 160m band
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TS-870S

SPECIFICATIONS

ftem Rating
Circuit type Quadruple conversion superheterodyne
Frequency range 100kHz to 30MHz
Intermediate frequency st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz, 4th : 11.3kHz
Sensitivity SSB, CW, FSK 100kHz to 500kHz uV or less
(At 10dB (S+N)/N) 500kHz to 1.62MHz'® 4uV or less
1.62MHz"® 10 24 5MHz | 0.2uV or less
24 5MHz to 30MHz 0.13uVor less
AM 100kHz to 500kHz 2uV or less
(At 10dB (S+N)/N) 500kHz to 1.62MHz'® 31.6uV or less
1.62MHz'8 to 24.5MHz | 2uV or less
24 5MHz to 30MHz 2uV orless
FM (At 12dB SINAD) | 28MHz to 30MHz 0.25uV or less
n§: Selectivity SSB Lo : 300Hz, Hi: 2600Hz ~6dB : 2.3kHz, -60dB : 3.3kHz
g CW  Width : 200Hz ~6dB : 200Hz, -60dB : 450Hz
w FSK  Width : 500Hz -6dB : 500Hz, -60dB : 1000Hz
AM Lo : 100Hz, Hi: 4000Hz —6dB : 9kHz, ~60dB : 12kHz
FM  Width : 14kHz -6dB : 14kHz, -60dB : 18kHz
Image rejection {1.8MHz to 30MHz) 80dB or more
1st IF rejection (1.8MHz to 30MHz) 80dB or more
Notch filter atteneuation 40dB or more
RIT shift frequency range +9.99kHz
Squelch sensitivity | SSB, CW, FSK, AM 100kHz to 500kHz 2uV or less
500kHz to 1.62MHz"® 20uV or less
1.62MHZz® to 30MHz 2uV or less
FM 28MH?z to 30MHz 0.25uV or less ‘
Audio output (80, 10% distortion) 1.5W or more -
Audio output impedance 8Q
*6 1.705MHz : Canada, U.S.A.

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