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T5-670

SPECIFICATIONS

[General]
Transmit/receive frequency range:
40 m band: 7.0 — 7.1 MHz
15 m band: 21.0 — 21.45 MHz
10 m band: 28.0 — 29.7 MHz
6 m band: 50.0 — 54.0 MHz
Mode:
SSB (A3J), CW (A1), AM (A3) and FM (F3-option)
{60 MHz band only for AM transmission.)
Antenna impedance: 50
Supply voltage: 12 — 16 V DC
(Reference voltage: 13.8 V DC)
Power consumption:
Approx. 4 A at transmission
Approx. 1.1 A at reception with no signal
Dimensions: 270W(279) x 96H(108) x 260D(298) mm
Dimensions in { ) are the maximum, including projec-
tions.
Weight: 5.4 kg

[Transmitter]
Final power input: SSB, CW, FM 10 W
AM 4 W
(60 MHz band only)
Modulation :
SSB: Balanced modulation
FM : Variable reactance direct shift
AM : Low level modulation
Carrier suppression: Better than 40 dB
Unwanted sideband suppression: Better than 50 dB
Unwanted radiation intensity:
7, 21, 28 MHz bands : Less than —40 dB
50 MHz band . Less than —60 dB
21 MHz band 5th higher harmonic:™ Less than —70 dB
50 MHz band 2nd higher harmonic: Less than —70 dB

Transmission frequency response (SSB): 400 — 2600 Hz
(better than —6 dB)
Maximum frequency deviation (FM): +5 kHz
{(FM-430 installed)
Microphone impedance: 500 @ — 50 k2

[Receiver]
Circuitry: SSB, CW, AM : Single superheterodyne

. Double superheterodyne
Intermediate frequency: SSB, CW, AM: 8.83 MHz

FM: 1st IF 8.83 MHz

. 2nd IF 455 kHz
Sensitivity:
SSB, CW (10 dB S/N) : Less than —12 dBu (0.25 uV)

AM (10 dB S/N) : Less than 6 dBg (2 pV)
FM (30 dB SIN) : Less than O dBg (1 uV)
{12 dB SINAD) : Less than —8 dBy (0.4 uV)

With YK-88A inserted in AM mode.
With FM-430 inserted in FM mode.
Squelch sensitivity:
FM (28.50 MHz band) : Less than — 10 dBu (0.32 uV)
SSB, CW, AM . Less than 10 dBu (3.2 pV)
Image ratio: More than 50 dB
IF reflection: More than 50 dB

Selectivity:
-6 —60 dB
SSB,CW | 2.5 kHz 6kHz
AM* 6 kHz 11 kHz
FM** 12 kHz 22 kHz

* With YK-88A inserted.
** With FM-430 inserted.
RIT variable range: More than +1.2 kHz
Audio output power: More than 1.5 W
{with 8 © load, 10% distortion)
Audio output impedance: 8 — 16 )

[Frequency Controller]
Frequency accuracy:
Within +10x 10-¢ at room temperature
Within £30x 10-® at 0°C — +50°C
Frequency stability (at reception):
Within £30x 10-% at 0°C — +50°C.
Within + 300 Hz for up to 60 minutes after turn-on, and
within 30 Hz for any 30 minute period thereafter.
B Circuitry and ratings are subject to change without notice
due to developments in technology.
B GC-10, VS-1, VOX-4, FM-430, MB-430, SP-430 and
PS-20 are optionally available.
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CIRCUIT DESCRIPTION

OUTLINE

The TS-670 is a single conversion 4-band transceiver having
an intermediate frequency of 8.83 MHz. In the FM reception
mode double conversion at 455 KHz is employed.

The Phase Locked Loop (PLL) uses a digital variable frequen-
cy oscillator (VFQO) control system at a 10 and 100 Hz step
switching rate in all modes but FM, in which 10 KHz and
100 KHz switching is automatically selected by the
transceivers microprocessor. Excluding only the FM receiver
second conversion oscillator, all oscillator frequencies
generated in this device are including the carrier injection fre-
quencies controlled by and synthesized from a single
reference frequency source of 24 MHz.

The main auxiliary functions include two VFOs, 80-channel
memory, frequency specify function, memory scan, program
scan, IF shift, RIT, NB, power control and other useful func-
tions.

RECEPTION CIRCUIT CONFIGURATION

The TS-670 reception system uses a single conversion at IF
8.83 MHz in SSB, CW and AM modes. In the FM mode, dou-
ble conversion is used with a second IF at 455 kHz.

The RF stage is divided into 50 MHz, 7 MHz, 21 MHz and
28 MHz, while the stage following the mixer is common.
The signal received by the antenna is fed through the Low
Pass Filter (LPF) {common for both transmission and recep-
tion), which is relay switched according to band, and antenna
relay RL1 on the Filter unit before being input to the RF unit
PA terminal.

The signal is fed through broad-band transformer T1, RF atte-
nuating relay RL2, 8.83 MHz trap T2 and T3, IF traps L2 to
L4, and for 50 MHz Band, the signal is stepped up by anten-
na coil T4 and T5. It is then amplified by RF amp Q1 (25K74
(L)} and fed through Band Pass Filter (BPF) T6 to T8 before
being output from buffer amp Q2. HF signals are stepped up
by broadband transformer T9, and then fed through either a
7, 21, ar—28=MHz=BPF = 7 MHz; T12, Tth and T18
21 MHz; T11, T14 and T17. 28 MHz; T10, T13 and T16.
It is then amplified by RF amp Q3 (3SK74 (L)} before being
output from buffer amp Q4.

Both 50 MHz and HF signals are converted a balanced signal
by broad-band transformer T20, then mixed with the local
oscillator by common mixers Q5 and Q6 (3SK122(L) x 2) to
become an 8.83 MHz intermediate frequency signal T19 is
an 8.83 MHz trap.

This signal is fed through ceramic filter CF1, then amplified by
the first IF amp Q7 (3S5K73 GR), and fed through Noise
Blanker (NB) gate diode D17 through D20 before being out-
put to the IF unit via the RIF terminal in the SSB, CW and AM
modes. In the FM mode, the signal is first fed through buffer
amp Q8, and is then output to the FM unit through the FMI
terminal. The noise blanker samples from the output of
ceramic filter CF1, feeds this through buffer amp Q11
(25K192 (Y)), then amplifies this by Q12, Q13 and Q14 the
noise component is detected by diodes D23 and D24 before

driving switching transistor Q15 to switch the NB gate.

The NB gate also serves as a blanking circuit to eliminate
Phase Locked Loop {PLL} *‘click’* noise when the Voltage
Controled Oscillator (VCO) resets (Q9 and Q10).

The signal from the RF unit RIF terminal is fed to the IF unit RIF
terminal through matching transformer L1 and through
mode-selected Monolithic Crystal Filters (MCFs), and is then
amplified by IF amps Q1 and Q4 (35K73).

The signal in SSB and CW modes is detected by product
detector D26 through D29 (1N60), amplified by audio pre-
amp Q7 which is common to each mode, and fed through
squelch switching transistor Q8 before being output to the
gain control.

In the FM mode, the signal is detected by diode D25, then
passed through buffer amp Q6 before being fed to pre-amp
Gl

In FM mode, the signal is mixed, amplified and detected in the
FM unit, then fed through the IF unit FAF terminal before be-
ing input to pre-amp Q7.

The audio input to this pre-amplifier is switched by either
D30, for the SSB and CW modes, D32 for the AM mode or
D31 for the FM mode.

TRANSMISSION CIRCUIT CONFIGURATION

Like the reception system, the transmission system uses
single conversion in the SSB, CW and AM modes, and uses
double conversion in the FM mode.

In the SSB, CW and AM modes, audio from the MIC input ter-
minal is amplified by Q34 on the IF unit, then fed through the
mic gain control, and further amplified by Q35 before being
input to balanced modulator Q36 (ANG612).

In the SSB mode, the output from this modulator is Double
Side Band, and after passing through the Monolithic Crystal
Filter (MCF) YK-88S3 becomes an SSB signal.

In the AM and CW modes, modulator balance is lost by apply-
ing the DC voltage to pin 1 of this modulator. At this time, the
amount of carrier to be injected is determined by varying the
DC bias current to pin diode D44 (MI204). In the AM mode,
the output from Q36 is fed through R5 (680 ohm].
(However, when AM filter YK-88A is mounted, the signal is
also fed through this filter.) In the CW mode, the output is fed
through SSB filter YK-88S3. Each mode signal fed through
the filter is amplified by transmitter IF amp Q24, then output
to the RF unit.

In the FM mode, the audio signal fed through mic amp Q34
which is commonly used is fed to the FM unit where the signal
is FM-modulated using the 8831.5 kHz carrier frequency,
the out-put of which is input to No. 1 transmitter balanced
mixers Q24 and Q25 (3SK122 x 2) of the RF unit.

The switching between the SSB, CW, AM signals and the FM
signal is performed by switching diodes D32 and D38.

The ALC (Automatic Level Control) is performed on transmit-
ter IF amp Q42 of the IF unit.

The transmitter signal from the IF unit is mixed with band-
wise VCO output at first transmitter balanced mixers Q24 and
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CIRCUIT DESCRIPTION

Q25, then branched into two signals; 50 MHz and 7, 21,
28 MHz signals. The 50 MHz signal is fed through BPF (T37
to T40), then amplified by transmitter amp Q29 (3SK73) and
broad-band amplifiers Q30 and Q31 (25C2086 x 2), and
output as a 50 MHz signal. The 7, 21 and 28 MHz signals
are fed through each band-wise BPF (common as in recep-
tion), then amplified by broad-band amp Q26 (35K73), buf-
fer amp Q27 and broad-band amp Q28 (25C2086).

The amplified 50 MHz signal and 7, 21 and 28 MHz signals

0.5 — 30MHz
50 ~ 54MHz
FM UNIT

IF AMP

are switched by relay RL1, then become a drive output to the
final unit.

The signal fed to the final unit is amplified by broad-band
push-pull drive amps Q1 and Q2 (2SC1971 x 2}, then fur-
ther amplified by broad-band push-pull final amps Q3 and Q4
(2SC25609 x 2), and becomes a 10 W output. The RF output
is fed through the band-wise LPFs in the filter unit, then fed to
the antenna for output. The ALC and protection detection are
performed at the antenna line after feeding through LPFs.

TS-670 Frequency diagram

DET

# 83MHz

9.33 ~ 38.83MHz
58.83 ~ 62 BIMHz

26.38 ~ 26.43MHz

g

® AF OUTPUT

CONTROL UNIT

56.38 - 56.43
32.38-32.43 MODE | f, IMHzl
USE 88315
e 8 | S8
= 14,36~ 14.43 CWIR} B.8315
~L AMITY B.8315
| 8.38-8.43
| f;
| e S
e N
PLL2 8.38 116MH;
e e 90 - BOMH o Rt e N
= (94 ~ BAMHE) £.a3MHz Mix4 MIX5 120.3 MHz 2 kHz =
| Mic3 = | F |
| 5 @ 1/4500
BaIMH: XY 2.83MHz | |
: 0.45 - 0.4MH;z (8.85MHz) 12.85MHz) |
10.47 ~ 0, 42MHz| L=92000 !
|M=d5°ggm1 m 18.83MHz ) I
l |
oo
MNE147 ' ’ ’ L ____HN;:?I
IRITI I | | = [ | {IF SHIFT)
4BMHz l EMHz ] 18MHz IMHz 2.26MHz| e oM
Item Rating Item Rating
Center frequency f, 8830.7 kHz Center frequency f, 8830.7 kHz

Center frequency deviation fy+ 150 Hz at 6 dB

6 dB bandwidth + 250 Hz or more

60 dB bandwidth + 900 Hz or less

Ripple 2 dB or less

Loss 6dB+2 dB

80 dB or more within

Guaranteed attenuation fo2 kHz to +1 MHz

Input and output impedance 600 /15pF

Table 1 CW crystal filter YK-88C (L71-0211-05) Option

Center frequency deviation fo+50 Hz at 6 dB

6 dB bandwidth + 125 Hz or more

60 dB bandwidth + 600 Hz or less

Ripple 2 dB or less

Loss 8dBx2 dB

80 dB or more within

Guaranteed attenuation fo2 kHz to 1 MHz

Input and output impedance 600 2/15pF

Table 2 CW crystal filter YK-88CN (L71-0221-05) Option
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PLL CIRCUIT

The PLL circuit of the TS-670 consists of 3 PLL circuits using
a reference frequency of 24 MHz and all the frequencies are
placed under the control of the 24 MHz reference oscillator.
ICs 3, 4 and 13 are PLL ICs. A single package of these ICs
(MNB147) contains the program divider, phase comparator,
and frequency dividers for the reference signal.

The IC3 PLL has a reference comparison frequency of 2 kHz,
and oscillates at 116 MHz (120 MHz during AM reception
and FM reception). The 9 MHz signal obtained by dividing a
18 MHz signal by 2, the 3rd higher harmonic of 6 MHz
which has been produced from a reference frequency of
24 MHz by dividing with 4, is further divided within the PLL to
produce 2 kHz, which is in turn used as a reference com-
parison frequency. Frequency dividing ratios L are 58150 in
USB, 57850 in LSB and 58070 in CW (during transmission)
and 60150 during FM and AM (reception). The frequency
dividing ratios are determined by the signals fed from data bus
DBO to DB3 of the CPU {IC19: TMP8049P-3034).

The 116 MHz (AM reception, FM 120 MHz) output is divid-
ed by a ratio 1/100 x 1/2 (IC5: Mb4459L, IC6-b:
SN74LS112AN) to become 0.5815 MHz (0.6 MHz AM
reception, FM) in USB mode, then mixed with a 2.5 MHz
signal produced from the reference oscillator by MIX5 (IC7:
SN161913P), fed through the BPF, and then mixed with the
6 MHz signal produced by the reference oscillator to obtain
8.8315 MHz in USB mode. This signal is fed through the
buffer amp to become the CAR signal, and, on the other
hand, it becomes a signal for other PLL. PLL IC4 has a
reference comparison frequency of 2 kHz and oscillates at 90
to 80 MHz (AM reception, FM 94 to 84 MHz) in 2 kHz
steps.

The 9 MHz signal obtained by the reference frequency is
divided within the IC to produce a 2 kHz signal which is in
turn used as a reference comparison frequency. The frequen-
cy dividing ratio M of the program divider is 45000 to
40001 and the frequency dividing setting signals for the IC
are sent from data bus BO to B3 of the CPU (IC19:
TMP8049P-3034).

An output of 90 to 80 MHz (AM reception; FM 94 to
84 MHz) from VCO2 (Q24: 25C1923) is divided by 1/100
x 1/2 (IC9: M54459L, IC6-a: SN74LS112AN) to become a
10 Hz step signal of 460 - 400 kHz (AM reception; FM 470
to 420 kHz). This signal is mixed with the 8.83 MHz PLL
output of IC3 at MIX3 (IC10: SN16913P), then the resultant
8.38 to 8.43 MHz signal is fed through the ceramic filter and
input to MIX2 (IC11: SN16913). This 8.38 to 8.43 MHz
signal is either kept as it is or mixed with 48 MHz, 24 MHz,
6 MHz or 18 MHz signals generated by the reference
oscillator, then input to the final PLL (IC13).

The final PLL IC13 oscillates at VCO frequencies (7, 21, 28
and 50 MHz amateur band frequencies plus 8.83 MHz)
corresponding to respective amateur bands using a reference
comparison frequency of 50 kHz. A reference comparison
frequency of 50 kHz is obtained by dividing the 9 MHz signal
generated from a reference frequency of 24 MHz within the
PLL IC. Frequency dividing ratio N of the program divider is
31 to 151, and the frequency dividing ratio is given by data
bus BO to B3 of the CPU {IC19: TMP8049P-3034).

BAND Frequency range V-E ;) (f2) (f4) (fs)
(€D 05A 0.5~ 1.8MHz DA R ICI.63MHZ--__ 5.05~3.8MHz 14.38— 14.43MHz 6 MHz
@ 28 |.8— 4 MHz I0.63—12.83MHz 2.25—4 . 4MHz 8.38— B .43MHz
@ 44 4— B.6MHz 12.83—15.43MHz 4.45—~7 MHz 8.38— 8 .43MHz
3 4 TA 6.6— 8 MHz 15.43~16.83MHz |.05~2.4MHz 14 38— 14.43MHz 6 MHz
& | BA 8~ 9.9MHz 16.83— 18.73MHz | 2.45—4 . 3MHz 14.38— 14.43MHz 6 MHz
| 10A L e i ¥ 2 18.73—20.83MHz I 4.35—6.4MHz 14.38— 14.43MHz 6 MHz
&) 12A 12 — 16 MHz 20.83—24 B3IMHz 5.55— | .6MHz 26.38—26.43MHz | 8MHz
@ 16 A 16—21 MHz 24 _B3—29 83MHz 7.55—2.6MHz 32:38—32.43MHz 24MHz
# ® 21A 21 —24 .8MHz 29.83—33.63MHz 3.45—7.2MHz 26 .-38—26_43MHz | 8MHz
# @ 28 A 24 8—30 MHz 33.63—38.83MHz 25 =6 ANHZ 32.38—32 43MHz 24MHz
e (] 50A 50—54 MHz 58.83—62.83MHz 2.45—6.4MHz 56.38 —56.43MHz 48MHz

Note 1: * Mark, original installed (without GC-10)

Note 2: & Band has change VCO (f;)
8 ~12 MHz BPF.

only and RF has
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The VCO consists of Q17, Q18, Q19 and Q20, and the VCO
frequencies corresponding to 7, 21, 28 and 50 MHz are
mixed with either one of the five corresponding frequencies

14.38 -

14.43 MHz,

32.38 -

32.43 MHz,

66.38 -

56.43 MHz, and 26.38 - 26.43 MHz (8.38 - 8.43 MHz is
used when the general coverage unit is incorporated)
generated by the previous MIX2, then fed through the BPF

BAND INFORMATION

|

and input to the PLL IC where phase is compared with the
50 kHz signal obtained by using dividing ratio N of 31 to

Rl

When the optional general coverage unit (GC-10) is incorpo-
rated, the outputs from the six VCOs within the GC-10 are fed
to MIX1 where phase is compared with the 50 kHz signal just

as in amateur bands.

P50 -53
DISPLAY 1C22: e
SEGMENT SEGMENT  DIGIT SN74LS145N

] 9 P

i [ 4”r 7

' | =2

‘ PIO~T73 {

| I/0 EXPANDER I/0 EXPANDER P50 =
IC4: Ic20: i B =
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g uPD8243C #PD8243C
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P20 -P23 P20 P23
c| E £ s
P o = = = =
i [pro AST =
P14 P25l— e [NT CPU-M
MODE N - : e =1 :
INFORMATION :(:;Lés 2 M:‘? E_XPANDERF?“ : —'>P?,n IC16: =
: Ba —n Jp70lC17: P23 “|p23 uPDBOAGHC-
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| LL = __ ) =
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T |

CLOCK DO-D3

A/D CONVERTER
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=1
r @
> >
= =
=
B
w
w
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4'|. P i

L
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KEYBOARD
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iE
o
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STEP
LOCK
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TS-670 CONTROL

tem

Rating

Center frequency (fg)

8831.5 kHz + 250 kHz

—6 dB bandwidth

6 kHz

Attenuation bandwidth

11 kHz

Guaranteed attenuation

2 dB or less

80 dB or more

Ripple

Loss 3dB+2 dB

Input and output impedance 600 Q/15pF

Temperature —10°C~+50°C ]

Table 3 AM crystal filter YK-88A (L71-0223-05) Option

uPD444C

BLOCK diagram

=l

RIT sw
CAR.
OFFSET SW

RESET - 14V
Q35,36,39,40|=—5y

ENCODER INPUT

IC23, 24, 25 [+ ENCODER
L] ™icsHEFT

osc MIC

1C26: UP/DOWN

Sw

TC4011BP

Item

Rating

Norminal center frequency (f;)

8.830 MHz

3 dB bandwidth

fy+5 kHz or more,
total 25 kHz or more

20 dB bandwidth

80 kHz or less

Ripple (Within 3 dB bandwidth)

1 dB or less

Spurious response

14 dB or more within f,+1.5 MHz

Input and output impedance

3300

Table 4 Ceramic filter (L72-0324-05) SFE8.83MF

(RF unit, CF1)
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DIGITAL CONTROL CIRCUIT

The controller of the TS-670 uses two 8-bit microprocessors
(uPD8049HC-092, and TMP8049P-3034), and its
peripheral circuits consist of three /0 expander ICs
(uPD8243C), externally connected RAM (uPD444C), etc.
The two CPUs are connected with each other via 4-bit data
bus and 2-bit control bus for data interchange.

The microprocessor clock operates at 8.1 MHz, which is
oscillated by CPU-S {IC19). The clock pulse is also fed to the
other CPU-M (IC16).

The CPU-M (IC16) performs decision and arithmetic opera-
tions with which to select the operating state of the unit, using
the data from various switches on the panel and encoders,
etc., determining the operating frequencies and modes. The
determined frequencies and mode data are stored in the
externally connected RAM (IC18) and at the same time
transferred to the CPU-S (IC19).

To the CPU-M, the /O expander IC17 is connected, from
which control signals for various indicators are output and to
which data from the keyboard switches on the front panel is
input in matrixed form.

The CPU-S provides the digital frequency display based on
the input frequency and mode data, and calculates frequency
dividing ratio for each PLL circuit, then set data at PLL ICs
(IC3, IC4 and IC13). At the same time, in order to control the

pPA80C MAX Rating

f=— Item Symbol Condition Rating
Power voltage Vss - 60 \"
_1nput voltage V; -20 N
Output _currem lo 50 mA/unit
= Ross Ps 550 mw
Operating case temp. g —25-+475 Lo e
| Storage temp. T —40~+125 e
Item Rating
Center frequency f, 455 kHz

3 dB bandwidth fy+4.2 kHz or more

6 dB bandwidth fo+ 6 kHz or more

60 dB bandwidth fo+ 12 kHz or less

Ripple (With f,+4.2 kHz) 3 dB or less

Loss 6 dB or less

50 dB or more within

Guaranteed attenuation
o fo 4 100 kHz

external circuits, the CPU-S also outputs mode data and band
data. The band data is output in 5-bit data consisting of 4-bit
BCD and 1 bit. The 4-bit BCD data is fed through IC22
(SN74LS145N) where it is divided into 10 bands, and a total
of 11-band data is output.

The encoder input circuit consists of the OR, exclusive NOR
and NAND gates of IC23, IC24 and IC25; the input 250
pulses/revolution clock rate is multiplied by 4 to become
1000 pulses. The IC25 (TC4011BP) flip-flop circuit detects
the direction of revolution of the rotary encoder.

The non-stable multivibrator 1C26 (TC4011BP) is an
oscillatory circuit for frequency shift by the mic UP/DOWN
switch and operates at approx. 55 Hz; this oscillatory fre-
quency determines the shift speed. However, a 1-step feed
has nothing to do with this oscillator but is internally process-
ed by the microprocessor.

The RIT and IF shift of the TS-670 are varied by using poten-
tiometers; these can be varied digitally in 10 Hz steps. In RIT
mode, the actual frequency is also displayed. The DC
voltages preset by potentiometers are divided into approx. 0
to 2.5 V by voltage dividers, then input to the A/D converter
(IC15: MB4052) where the signals are converted into the
8-bit (256 steps) data before being input to the CPU-S, vary-
ing the frequency dividing ratio of the PLL circuit for control.

uPABOC Block diagram

O;—0.- 0, 00, 0,—0:=06ND
615 14— 1342 11 30 9

Item Rating

Center frequency f, 8830 kHz

Center frequency deviation fy+150 Hz at 6 dB

6 dB bandwidth + 1.2 kHz or more

60 dB bandwidth +3.3 kHz or less

Ripple 2 dB or less

Loss 6 dB or less

25 dB or more within

s
purious 0.1 MHz to 1 MHz

80 dB or more within
fo+3 kHz to £1 MHz

Guaranteed attenuation

Input and output impedance 1.6 k@

Input and output impedance 600 Q/15pF

Table 5 FM crystal filter CFV455F (L72-0342-05)
(FM UNIT, CF1)

Table 6 CW crystal filter YK-88S3 (L71-0245-05)

(IF UNIT, XF1)
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CPU-M IC6 (xPD 8049HC-092) Terminal function

Temi.nal Symbol Explanation Te;i":_"al Symbol J Explanation
1 TO Encoder UP/DOWN signal input - P20 E
2 X'tal 1 } = : 22 P21 |
Microcomputer clock input ‘
3 X'tal 2 23 P22 |t 110 EXPANDER control output (IC17)
4 RESET Microcomputer reset input. Normally “‘H"* 24 P23 |
5 S5 Normally “"H'" 25 PROG |
6 INT CPU-S control input 26 Voo 5V Power supply
T EA Normaly “'L"" 7 P10 RAM CE output
8 RD 28 P11 RAM R/W output READ: H WRITE: L
9 PSEN Open 29 P12 1MHz STEP SW input OFF: H ON: L
10 WR 30 P13 POWER DOWN input NORM: H
|=m ALE 31 P14
| 12 | oBO = RAM Date IN/OUTPUT
13 DB 1 33 P16
14 DB 2 34 P17
15 DB 3 Data input 35 P24 RAM Address output (AB)
16 DB 4 ?RAM address output (A0 ~7) 36 P25 RAM Address output (A3)
17 DB 5 37 P26 Encoder F.F. Reset output
18 DB 6 38 P27 TX signal input TX: LRX: H
19 DB 7 39 955 | Encoder clock output
20 GND GND terminal 40 M 5V Power supply
CPU-S IC19 (TMP8049P-3034) Terminal function
Terminal | symbol Explanation Terminal | symbol Explanation
1 TO A/D converter input 21 P20
2 X'tal 1 }Mi’crocomputer clock OSC 22 B2 I/0 EXPANDER control output (IC20)
3 X'tal 2 23 P22 LATCH IC data output
4 RESET Microcomputer reset input. Normally “‘H"’ 24 P23
5 SS Normally “"H" 25 PROG
6 INT Display dinamic drive clock input (1kHz) 26 Voo | 5V Power supply
o EA Normally ‘L"* (GND) 27 P10 LSB
= = = 35, S MODE output Normally “‘H"’
9 PSEN Open 29 P12 cw
10 WR 30 P13 | AM
b ALE 3 P14 FM
12 DB O 32 P15 PLL 1 clock output (IC13)
13 DB 1 PLL dividing ratio output 33 P16 PLL 2 clock output (IC4)
14 DB 2 A/D control output 34 P17 PLL 3 clock output (IC3)
15 DB 3 Data input 35 P24 LATCH output
16 DB 4 36 P25 CPU-M control output
17 DB 5 CPU-M control bus finput) 37 P26 EXPANDER CHI-P SELECT output
18 DB 6 38 P27 CPU-M control input
19 DB 7 39 T1 PLL UNLOCK input NOR: H UNLOCK: L
20 GND GND terminal 40 V. 5V Power supply
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EXPANSION TO

MORE 1/0 AND
PORT 2 MEMORY
BUS BUFFER EEa
PORT 2 LATCH
(LOW 4) AND | PORT 2 LATCH | || | HiGH PROGRAM |5 RESIDENT BUS LATCH =]
EXPANDER (HIGH 4) COUNTER ROM == AND LOW
ool 2KxB PC TEMP REG
= 4
DECODE
0
0sc
FREQ. TIMER/EVENT LOWER PROGRAM
COUNTER (8) PROGRAM STATUS
s COUNTER (8) WORD
U U U
= R ~| BUS
@) 3 BUFFER [ 8 )
- Yl ano
LATCH
ACCUMULATOR TEMP REG (8) ELAGS RAM ADDRESS
18) REGISTER
MULTIPLEXER
INSTRUCTION
ey ARITHMETIC | | recisTER LiZeliige,
EaTe LOGIC AND DECORDER REGISTER 1
UNIT be— TEST O REGISTER 2
REGISTER 3
p———
TESTE) REGISTER 4
3 = INT REGISTER 5
Vop teAGD i REGISTER 6
———= PROGRAM SUPPLY CONBITIGNAL £ 8 REGISTER 7
POWE Vee e
ngir: BB BRANCH FLAG 1 —-> E 8 LEVEL STACK
s Ve STANDBY) LOGIC (VARIABLE LENGTH)
88 o +— TIMER FLAG
= OPTIONAL SECOND
l*— CARRY REGISTER BANK
CONTROL AND TIMING le— ACC
C> DATA STORE
INT TRESET PROG EA  XTAL1 XTALZ ALE PSEN S5 AD WA C ACC BIT TEST
T T T 1 1’ f ? RESIDENT
RA
INTERRUPT CPU/ OSILLATOR ADDRESS PpPROGRAM READ WRITE ‘E;EgAY
MEMORY XTAL LATCH
INITIALIZE ~ PROM/  opoapste sTRoBe  MEMORY S EUBE
EXPANDER CYCLE SINGLE
STROBE CLOCK STEP

»PD8049HC-092/TM8049P-3034 Block diagram

RIT encoder clock signal 4
count at L

et
Xtal input { 3
O—=t

4
O

Single step O-z-—
Interrupt O—=4
External access 0.3..
Read O-a—

s¥e

1
Read/write Cre—
11
Address latch enable O=—y
12

1

1]

afaf:

External Date bus § _1

2als}

Ix¥

GND

PSEN
RW
ALE
DBO

O=+1 DB1

DBZ2
DB3
DB4

DBS
DB6
DB7

P27

4
m——oo 5v DC

Main encoder clock signal
38 countatl
p=—=0 TX-step signal ouptut

»‘-3:?-2-0 Blanking output
}=-+=O Tone output

I-E'-E-O Enable data for PLL
3—10 G3

33
b0 G4

2
3—-0(35
31
=0 G6
0
0 G7
]
PO G8

t Digit ouptut

7
=0 G 10
26

—~0 5v
25
| =0

24
23

IEIE

;

nPD8049HC-092/TMP8049P-3034 Terminal name
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CIRCUIT DESCRIPTION

MB4052 Terminal name (TOP VIEW)

ac AN 5
Ex-2°[C]2 15[] Vi
Ex1 []3 14[] RS
A, 4 13[7] Data out
A s 12[] ADC CLK
a, [Os 1] ©s
Ay— L1 1] c,
D6 [Je o] ¢,

MB4052 Block diagram

Compe.
resistor
I

MB4052 Wave form

i ) o o B
= = -
I twiac = 2l
: | | v
SR 1.3V 1.3v 1.3v
————— ov
21 €S
o twes
— av
cs
ov

131 CS set up time, hold time

-——- AV
Aoccmzfj.av X‘ f1.3v 4 zfr_:w \
|

[ T

el e 1V

ts \1.3v 1.3v

ov

Vou
Data Out \ Start bit msB

Vor

12
=

_ﬂf) RS

13

Input voltage Vv Vis—0.5~Vu+0.5 v
Output voltage Vour | Ves—0.5~Vpp+ 0.5 \Y
Input current Iiw +10 mA
Packaged loss Po 300 mwW
Operating temperature Tstg - 65~150 L)
Soldering time, temperature Tsol. 260°C-10sec
TC4071BP Block diagram
1 pin mark
B %
Data Out
ADC CLK
TA57 Max rating (Ta=25°C)
item Symbol Rating
Collector-Base voltage Veso =TBN
Collector-Emitter voltage Vesn —75y*
Emitter-Base voltage Viso —bV
Collector current le —50mA
Collector loss P 50mW/element
Junction temperature Ti 250E
Operating temperature Tstg -565~125°C
*Rae= 10kQ

TC4071BP Max rating

Item

Symbol Rating Unit

Operating voltage

Voo Vi = 0.5~V + 20 v

cs

41 channel set up time

- -
| av
GGy 1.3v 1.3V,
av
5 Pulse delay timing
av
ADC CLE 1.3V
———————————— ov
|-
OF Trs
| WVow
Data Out 1.3V
Vou

TAS57 Terminal diagram
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CAPACITORS GG 45 CEHAHY) 22014 @ Rating voltage
B i a Hras s | e 2nd T [ |
! = Type __ ceramic elecrolytic. etlc 4 = Voliage rating word ‘ | 4 :
2 = Shape ... round. square elc 5 = Value 1s1 A B ( D | E F G H J K v
3 = Temp coelhiciem 6 = Tolerance rdpsabilg ] L i L
@ Temperature coefficient 0 10| 125] 1s| 20/ 25 315| «o' 50| 63 80
it e ec 1) st bt R S8R 000G Lo ]nrs|w |l ENRRIRE
Color % Black | Red |Orange|Yellow | Green | Blue | Vialet i E 100 125 160 | 200 %0 | 13 W | 630 1 B0 I
ppm/ C 0 80 | —150| —220| - 330| —470( —750 3 {1000 1250|1600 2000|2500 3150 iiDﬂO [5000 (6300 3000 |
-
CC45
2nd Word et R R sl Color % ® Capacitor value 103 =0014F
5 + + + + 9 + 010=|pF
ppm/ C 30 60| 120 £250| £ 500 — 220 =22pF
= 10pF e
Example CCA5TH = —470 60 ppm/°C : i bt il
I Ist number | Multiplier
@ Tolerance . 101 =100pF 2nd number
Code Fir D G J K M X 7 ‘ P |‘ Nl 102=1000pF =0001pF
19) +0.25(+05| £2 | +5 | 210 x20| + 40| +80 | +100] M€ 104F - 10~ + 50
l l 20 | — 20‘ -0 | :_he.:: 47uF 10~ +75
Less than 10 pF
tads B C D F |l ¢ Symbol Destination
] K USA
IpF) i) 120256 £0.5 +1 +2
w Europe
Abbreviation | Abbreviation | T Britain
; M G |
Cap Capacitor ML | Mylar Resistors not listed in this parts list are skt
e Ceramic S | Styren standard, fixed carbon composition,
E Electrolytic T Tantalum 1/4W or 1/BW il
MC Mica The resistance values, m_ohms. are indi-
cated on the schematic diagram
N : New parts
SEMICONDUCTORS = : Piease note that parts are sometimes not in stock and it takes much time to deliver.
Item moks | Name Item Re v | Name Item Re s | Name Item Re «s | Name Item marks | Name
Diode BA282 Zenner MTZ3.9JA 2SC4961Y) Digital-TR N DTA114ES MNE147C
INGO Diode MTZ4.3JA 2SC1775(E) N DTC114YS SN74LS11.2AN
1IS1007 MTZ6.2JA 25C1815(Y) SN74LS75N
1IS1687 MTZ7.3JC N 2SC1907 FET 25K30A(0) SN74LS93N
152208 MTZ7.5JA 25C1923(0) 25K192(Y) SN74L5145N
152588 N MTZ8.2JB 25C1959(Y) 3SK73(GR) SN16913P
ISS101 MTZ9.1JB 2SC1971 35K74(L) TA1061AP
1S5133 MTZ10JA 25C2086 | 3SK122(L) TC4011BP
1SS1555 MTZ12JB 2SC2240(GR) TC4071BP
1TT310TE Wz0o71 25C2347 IC ANB12 TMPB049P-3034
N |MC921 2SC2458(Y) AN7805 uPABOC
M1204 Photo-diode LNE6 25C2459(BL) AN7808 uPC2002V
MV13 25C2509 LM358P uPD444C-0
MV203 TR N 2SA562(Y) 25C2703(0,Y) M54459L wPDBO49HC-092
VO6B 2S5A733(R) N 2SC2787(L) MB3614 uPD8243C
25A1015(Y) N TAB7 N MB4052
Vari-cap 1SVE3A 2SA1115(E) MC3357P
Diode 25C460(B) Photo-TR PN1265 MC14077B

1817 S14vd

049-S1
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Parts No. | muksl Description ‘ Q'ty | Ref No. Parts No. i Description Q'ty Ref No.
TS-670 K29-3002-04 N | KNOB VOICE NB ALC 3
XK29-0771-04 KNOB MAIN RING 1
AD1-0974-02 CASE (A) 1
A01-0975-02 CASE (B) 1 LM358P i 1
Bane LNG1201C N | DloDE RED 2
A20-2506-03 | N L 1 LND1301C N | D1oDE GREEN 5
101401 DIODE UMBER
BO5-0708-04 SP GRILE 1 tﬁ:étg;‘: N Rinae 4
B10-0664-04 | N | FRONT GLASS 1 N 2
531065303 NETER : N09-0256-05 ScRey ‘
B31-06 N 1 NO9-0&82-04 N SCREW (ACS. MOUNTING BLACKET) 1
B39-0407-04 SPACER FOOT 2 i SERdl i !
B40-3501-04 | N | NAME PLATE KENWOOD 1 it NUT Retig ;
B42-2378-04 | N | FCC PLATE 1 | K type only shllathie ilil7 b 8
B43-1007-04 | N | BADGE KENWOOD 1 R BlaT unsln S :
B50-4115-00 INSTRUCTION MANUAL KENWOOD 1 sl PAN HD SCREW B
N30-2604-46 PAN HD SCREW
CEDLWIALTOM ELECTRO 47 10V 1 Al i :
CK&5F1H1032 CERAMIC 0.01 50V 2 AT i EUAT BB EREe i
CK&SFLHA732 CERAMIC 0.047 50V 1 NI2-3006-46 FLAT HD SCREW i
N33-3006-41 ROUND FLAT SCREW 4
pOATO20ER04 1| Mtype only N33-3006-45 ROUND FLAT SCREW i
Glasnastynos 1| M type only N35-3004-41 BIND SCREW Dy
D40-0626-15 MECHANISM ASS'Y 1 Nt on i sebi i $
NB7-2608-46 TAPPING SCREW
ERZDO3DK331 SERGE ABSORB 2 el Y ARBE NG SiRER ﬁ
E04-0152-05 RF COAXIAL CABLE RECEPTACLE | 2 NB7-3006-46 TAPPING SCREW 16
E06-0751-05 CYLINDRICAL RECEPTACLE REMOTE 1 g TRERGNGIEn s z
E07-0852-05 VOLTAGE SELECTDR PLUG 1 | M type only MBbLohEIa s A 3
E0B-0203-25 VOLTAGE SELECTOR SOCKET 1 s T e
E30-1648-05 DC CABLE ASS'Y 1 N3B-3006-46 SCREW 12
E31-0431-05 SPEAKER CABLE 1 ai i
PN 0TOD TRANSISTOR
E31-2161-05 INSIDE CONNECTING WIRE 1 | M type only N126s 2
i MRS Sk 1| Mype only RS14AB3A100J METAL FILM 10 OHM 1u 1
Sl e SEMI FIKEI
FO5-4022-05 FUSEC4A) 1 R12-2411-05 I FIXED 5
F05-4022-05 FUSE (4A) 1
IEP
F10-1302-12 | N+ | SHIELDING PLATE 1 Ef;_gfsi_gz e Hail }
ALA-OBRRTOS [N ST LR IR BASE L $50-1406-05 TACT SWTCHCUP,DOWN) 2
F15-0453-04 N SHADE 1 s lige i KEYBOARD SWITCH g M i o
G02-0505-05 KNOB FITTING HARDWARE SPRING 3
T03-0027-15 SPEAKER t
609-0405-05 SPRING 1 ; |
G11-0613-04 N SOFT TAPE VED 1 T91-0316-15 MIC 1 | M type only
G11-0609-04 SOFT TAPE MIC 2 | M type only
613-0666-04 CUSHION PANEL 2 W02-0328-10 ENCODER ASS'Y 1
613-0649-04 MOUNTING HARDWARE METER 2 W09-0323-05 LITHUM BATTERY CR2032 1
G53-0511-04 PACKING 4
X41-1550-00 N | SWITCH UNIT 1
HO1-4547-04 CARTON CASE ouT) 1 X44-1580-00 N | RF UNIT 1
HD3-2177-04 CARTON CASE CIND 1 X45-1350-00 No| PA UNIT 1
Hi0-2588-02 N POLYSTYRENE FOAM (F) 1 .\(d_.a—1390—00 N IF UNIT 1
H10-2589-02 N | POLYSTYRENE FDAM (R) 1 X51-1320-00 N | FILTER UNIT 1
H12-1315-04 1 X53-1370-00 N | CONT UNIT 1
H25-0079-04 BAG 200%200 1| Mtype only X54-1800-00 N | DISP UNIT 1
J02-0323-05 FoOT BOTTOM CASE 4 25A1015(Y) TR 1
J02-0407=04 FOOT METAL 1 25029 DIODE 1|1 e oy
J02-0403-04 FOOT RUBBER 4
J30-0534-04 SPACER (PLATE TYPE) 2 490-0067-05 TAPE 3 MM 4
J31-0141-04 COLLAR MIC 1
J32-07B1-04 N | BOSS 11.5CM ;
J32-0782-04 | N | BOSS T1eH 5 SWITCH UNIT (X41-1550-00)
132-0786-04 N | BOSS 8.5CM POWER SW | 2 i - —
J61-0019-05 VINYL E 5 CK45 032 CERAMIC 0.01 S0V 4 74 R L
J61-0408-05 VINYL TIE 5 CK4SF1HAT73Z CERAMIC 0.047 S0V a0 e T e T e T Heg
£90-0817-05 FIXED ELECTRD 2. Figil g s s
K01-0410-05 HANDLE 1
MAIN KNOB 1 E06-0858-05 CYLINDRICAL RECEPTACLE 8P 1
KNOB AF RIT MIC 3 E08-0272-05 VOLTAGE SELECTOR SOCKET 2P 1
KNOB seL 9l 8-0373-05 VOLTAGE SELECTOR SOCKET 3P 1
K27-0467-04 N KNOB BAND 2 ! —04?1—05 EARPHONE JACK EXT.SP 1
K29-0741-2¢ KNDB RF GAIN,IF SHIF[ 3 EL10418-045 PHONE JACK PHONES i
K29-0 -04 KNOB POWER 1 E11-0418-05 PHONE JACK 3P KEY JACK ;-
K293 -04 N KNDB 1MHZ RIT SEND 5 E23-0401-05 TERMINAL C(INSIDE) ,

18171 s14vd 0Z9-S1

Lindbil
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Parts No. i Description Q'ty Ref No. Parts No. il Description Q'ty Ref No.
Eh0LD375.05 MINI CONNECTOR 2P 5 CK&SF1H22312 CERAMIC 0.022 50V 15 | ¢+ 19, 21, 22, 23, 29, 36, 45
I st froinisbe il 3 » 50, 73,107,123,129,138,140
E40-0473-05 MINI CONNECTOR &P 1 CK45F1H2232 CERAMIC 0.022 50V [ ,165
BT MINI CONNECTOR &P 1 CK&SBLHATIK CERAMIC L70P SOV 2 | +120,161
E40-0873-05 MINICONNECTOR B8P 1 CK45B1H102K CERAMIC 1000P 50V & |ic , L6, 67, Th,134
il SN fin 1 CK&5F1HAT3Z CERAMIC 0.047 SOV lfilte!]||if2!as
CRI2ZM1IH122K MYLAR 1200P S0V 1 | -
fliatll e LDV EREGUENCY COLL vl e L Ca92MIH272K MYLAR 2700P 50V S P
CATZMIHAT 2K MYLAR L700P 50V L -
RO&-9407-05 N | POTENTIOMETER Sa@ 1 e 4 C05-0030-15 | TRIMMER 20PF 1l fiwe. |2lll%
R12-1428-05 N | TRIM.FPOT. RVFEPO1 1K Sl AP N C05-0309-05 TRIMMER 4OP siITC. | e [ e S
R12-3443-05 N | TRIM.POT. 10K a (e G £90-0838-05 ELECTRO 1 S0V 1i]ie r 60
R12-4413-05 N | TRIM.POT. 50K M e LT £91-0117-05 CERAMIC CAP 0.01 30 [ € s+ 1, 10, 11, 16, 32, 34, 40
BHATfaHibed TRIM.POT. S Tl e s bbs 47, Shs 58s 59, 62, 66
R19-341B-05 N | POTENTIOMETER Foalilaites i) [ 5 £91-0117-05 CERAMIC CAP 0.01 C » 70, 78, B7, 92, 97,103,116
T G v | POTENTIOMETER Pt £122,132,135,141+142,147,155
R19-3420-05 N | POTENTIOMETER S T C91-0117-05 CERAMIC CAP 0.01 ¢ # 163,171
£91-1031-05 N FIXED 1200P 50V 1 |¢ ¢ 30
S40-2440-15 PUSH SW 2-2 vl | S T S 5 ) S P - £91-1008-05 CERAMIC 0.022 18 | ¢ s 17, 18, 24, 25, 26, 2B, 39
540-2441-15 PUSH SW NON LOCK L B s 10 r 42, 43, 49, 69+ T2, 7T, 82
TR N | TACT swiTeH 2 |s | P £91-1008-05 CERAMIC 0.022 C  +108,126,127,143
£91-0119-05 CERAMIC 0.047 25V 4 |€  +» 9, 33, 61, BO
oS58 DIODE g2 (e Y
DTA114E(S) N | DIGITAL TR s |& » 33, 35. 36, 37, 36 &4
TC114E(S) DIGITAL TR 1 |& - &3
RF UNIT (X44-1580-00) E23-0443-05 TERMINAL (INSIDE) TP R s =R (- I
E31-2170-05 JUMPER WIRE 55
BA282 DIODE A » 3, 32, 34, 35, 36 E4D-0273-05 MINI CONNECTOR 2P 11
I E40-0373-05 MINI CONNECTOR 3P 2
cr,:.sualw?_oc CERAMIC 3P 50V 1 ' £101 E40-04T3-05 MINI CONNECTOR 4P 1
‘E.Eiggd:u:;” EEEEEIE JEZP 50V 1 i ; 96 E40-0573-05 MINI CONNECTOR 5P 2
£ ERAMI i 50V #iilic L i E40-0673- I CTOR
CC455L1H121d CERAMIC 120P 50V 1 4l'e L1364 it il i
gg:ggtl:g?gu CE:iMIE Lp S0V aiill-e s 6,159 ITT310TE VARI-CAP DIODE 4 | D . 27, 29, 31, 33
10¢ CERAMI 1P 50V 1 ¢ £152
CC45CHIHOS0C CERAMIC 5P 50V =:4|te +106,113,114 J31-0503-05 BEADS 2
CC4SUJ1H1IS0Y CERAMIC 15P 50V a1\l , 99,100 131-0502-04 COLLAR 8
CC45SL1HO30C CERAMIC 3p 50V 1]t , 71 J42-042B-05 BUSHING 8
gg:gg;}:égg; EEE;:%E ;gF ggv 5 dlie , B4, 85, 86, 90,102 J61-0408-05 VINYL TIE 1
ERA! v 2il|he 105,150
C(‘.LSUJIHBE(_}J CERAMIC 22P 50V 1 C :102’ L19-0324-05 TRANSFORMER 2 T » 20, 32
CCAL58L1H331) CERAMIC 330P 50V 1 (12 AL L19-0328-05 TRANSFORMER i T » 38
Eg:galﬂ:;;gj EEE::{E ;;E EUV 2 e ARG L 5 L19-0344-05 TRANSFORMER 1. WIfT: vl
ov gl 83, 91 L30-0506-05 IFT i £ 21
CC45UJ1H300Y CERAMIC I0P 50V 1 ¢ : 59’ ::30_0511_05 IET 1 i3 : 25
CC45RH1H1204 CERAMIC 12P 50V 2 le , 37,148 L30-0512-05 1FT ditilliseg |2 2@
CCa5UJ1H330 CERAMIC 33P 50V AH | i , T4 L32-0193-05 OSCILLATING COIL 7MHI i1l Al
CC45RHIH1SO CERAMIC 15p 50V 1le  .17s L32-0197-05 OSCILLATING COIL 21,28MHZ i s 29, 30
Egtggtinigé; gEE::ig }ggp gg: 2l¢ £139,160 L32-0639-05 OSCILLATING COIL SOMHZ i T . 28 -U
1 e Pl L33-0222-05 CHOKE COIL 2L r 5% &k
Eﬁfiﬁﬁiméé g:ﬁ::ig lggp zg'u' il +109,110 L34-0535-05 TUNING COIL it T s 25 >
1 v 1lie 95 L34-0536-05 TUNING COIL T Y
CC455L1H2214 CERAMIC 220P 50V Al | [T 34-0558-05 TRAP COIL i I el =
CCL55L1H220 CERAMIC 22P 50V 1 |e ;e L34-0696-35 IN PUT CODIL d e e L2 _4
Egiggm:éggé CERAMIC 18P 50V gilllel || BTk ATT L34-06%7-05 OUTPUT COIL S s + 33
Bl iy CERAMIC 5P 50V sl | 4 smldm s as L34-0908-05 TUNING COIL o H LR -~V m
L EE:::;E ;gp igg sl G e ar) dag L34-0942-05 TUNING COIL gillibae )G 2
e 14 L34-0966- it 2
CC45CHIH1504 CERAMIC 15P S0V 1llig 13 -_gnqggf—g; ::ﬁETcgélfL 2 g &2 il I
CC45RH1H100D CERAMIC 10P 50V T PR L34-1022-05 DUTPUT COIL = Et RSP —
CCLSSL1H680U CERAMIC &8P 50V 24-2054-05 u
S by ot sigeb 21t 118,166 L34-2054-05 UNING COIL 52MH2 8 |T » 4+ 54 &, Ts 8, 38, 39
B2P 50V 1il'e LS s 40 q
EE:;EM:HOJ CERAMIC 22p 50V 1 |¢c 149 L34-2055-05 TUNING COIL S2MHIH T ) | 62
g H1H2404J CERAMIC 24P 50V i lge i B A= L34-2205-05 N | TUNING cOIL 52MHZ | S
cgg:mga?om ELECTRO 47 10V 4 |c . 8B, 93, 9B.104 L34-2206-05 M TRAP COIL B.BIMHZ il w1 Bl
WiC100M ELECTRO 10 16V 1/l¢ . 8% L34-3093-05 M BPF COIL 28MHZ Biilin s 10, 16 q
gﬁgwiunssm ELECTRO 0Lz31 | 50V 1 0le |1 e L34-3094-05 N BPF COIL 28MHZ 2l s
EOLWIHO10M ELECTRO 1 50V filliel | 1G1%e L34-3095-05 | n |BPF coOIL 21m42 2| P il 11, 17 @ o]
g:ﬁ;w:usnsm ELECTRO 5.3 50V il e L34-3096-05 N BPF COIL 21MHZ Al i
F1H1032 CERAMIC 0.01 50V 30 |c s | Ss 12, 20- 27- 31s 41, 4B L34-3097-05 N BPF COIL 7TMHI il f . 12 l
» 53, 56, &3, &8, 74, B1,112 L34-3098-05 N BPF COIL 7TMHZ et b ALl
CK45F1H1032 CERAMIC 0.01 50V ¢ #115,121,124,125,128,130,133 L34-3105-05 N BPF COIL 7MHIZ 1 T A m
+146,156,157,158,162,164,168 L40D-1001-02 INDUCTOR 10 UH A b R - b
CK&45F1H1032 CERAMIC 0.01 50V c 178,179 L40-1011-03 INDUCTOR 100 UH 1 L , 18 \l
b c
w
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Parts No. | Fe_ Description Q'ty Ref No. Parts No. i Description Q'ty Ref No. m
L40-1511-03 INDUCTOR 150 UH g | i s &r 9, 14, 16, 17, 32, 33 E23-0401-05 $E::INAL C(INSIDE) 1 l
P E23-0512-05 ERMINAL 1 m
L40-3391-13 INDUCTOR BUxlity I A s E31-2061-05 JUMPER WIRE 2
L&0-4791-13 INDUCTOR 4.7 UH i . 43 il \l
L40-1001-13 INDUCTOR 10 UH s N FO1-0761-03 HEA 1
L40-4701-13 INDUCTOR 47 UH T | DAL F20-0078-05 INSULATING PLATE 1 o
L40-1011-17 N |INDUCTOR 100 UH St [T -
L&0-3982-14 INDUCTOR 0.39UH Eal | [T s J31-0505-04 COLLAR &
L40-B2B2-14 INDUCTOR 0.82UH ZiIE s e e
L40-1092-14 INDUCTOR 1 UH ol [l e L19-0315-25 coIL AL ey = |
L40-1592-14 INDUCTOR 1.5 UH ] T L19-0325-05 coIL s || e IR >
L&0-4701-14 INDUCTOR 47 UH EH R s L19-0326-05 coIL I
L40-1011-14 INDUCTOR 100 UH EA) IR L ER G SO DR O Bt L19-0327-05 Emke s A1 [ b EEE R =
S|Pl 28, 30,31, 3R 580 pe L33-0617-05 HOKE cOIL b1 [| FTERR =
L40-1011-14 INDUCTOR 100 UH L s 48 L33-0025-05 CHOKE COIL 1.3UH 2L A L b —l
L4n-2211-14 INDUCTOR 220 UH L | | m
L72-0324-05 CERAMIC FILTER B.B3MHZ T H R T My-5T DIODE R
MCF21 DOUBLE DIODE Al FDHIES S L :12—0-&08-05 -‘;E:A :ii:g LUPVR . 2 I
My13 VARISTOR 2 |o Dol os 12-1422-05 1 A 1175 S p—
MV203 VARISTOR 1 |o 45’ R¥2-0601-05 FIXKED RESISTOR 0.22 1 |r il m
R92-0150-0% JUMPER WIRE : —l
R12-1429-05 N |TRIM.POT. 500 2R ek e | [
R12-1430-05 N TRIM.POT. 3K ZIMR et 15300 g SVO3Y DIODE 1 D w0
R12-7403-05 SEMI FIXED RGS&6-FAN 500K 1 VR ., 5 1l
R92-0150-05 JUMPER WIRE 20 2501971 1: alllFeit it i
2502509 ; A H G L T
551-1422-05 N [RELAY A TR R 25C496¢Y) TR | IS
1N&D DIODE EAN] H - ) -
155133 DIODE G e -t R e 7R B < L TS IF UNIT (X48-1390-00)
M
151555 DIODE A EL RO Lo Lo P T i:?sgs IE 1 g . ;:
+ 5Bs 59 § 1 t i
151587 DIODE G TR R TR 1 L1 P AL ic HEE o 5
LT e ] 0. 28, 30
151587 BARDE il 15: i it [t Safiak o CCASSL1H101Y CERAMIC 100P SOV bl s isas 88y B9
5 2 CC45UJ1H1504 CERAMIC 15P S0V 1 |c 33
152588 DIODE il ettt i At eratt sl e CC&5SL1H2214 CERAMLC 220P SOV 1 |¢ 75
25AT3II(R) TR Gl - SR ce CERAMIC 5p sov Al = )
et Rl e i 3 ot e
2SA1115¢(E) TR 1 |a 34 o ERAMIC 1 fiiHie
2502787 (L) N | TR = i e 19 CCLSSLIHATOL CERAMIC 47P S0V S feiss, 58107, 110,121
25019230 TR il iisg CEOLWICL7OM ELECTRD L7 16V a1 il
2502086 TR 3 la .28, 30. 31 CEOLWIHORLM ELECTRD 0.1 50V S I
5503147 TR i | e CEQ4WLIHR22M ELECTRO tipz 50y 2l Leliag lad
25C2458(Y) TR OR 25C2603(E)| & |@ , 4, B8, 9, 10, 15, 14 ED e ELECTRO 0.47 50V 4 |C 38, 46, 59,140
2SC4E0CB) TR 3 DHaig i i EQAWIHO1OM ELECTRO 1 S0V 1340 | P ;;f ‘;z: ;grizgzlggzlggo Bé
2501907 N TR m e 1t P aahida s fofea A0 Bl de drilets
25K192(¥) FET S e CEOLWIALTOM ELECTRO L7 10V silic 1;; 48, 51, 70. 90, 97, 99
25K192A(GRY =N FET 1 |@ 20 -
1l CEQ4WlAZ21IM ELECTROD 20 10V uk ¢ Foad L
SSK73LGR) iy =l S PO CEOLULHLRTM ELECTRO Al 50Y e || ateE e e
35K74CLY FET s i e o CEOLBWIHR22M ELECTRO 0.22 50U T e i
35K122¢(L) FET AL R | EBL | el aul e CEQANLE1GOH ELECTRO 10 16V Bl e s 64, B2, 94,113
CEO4WIC220M ELECTRO 22 16Y gililie | e
CKASBIHATIK CERAMIC L70P 50V il R
NAL UNIT (X45-1350-00) CKASBIH102K CERAMIC 1000P 50V s |t » 14, 26, 34,100,108
1 ( - 3 CK4S3F1H22312 CERAMIC 0.022 50V 4 1€+ 18, 19, 30,123
T CK45F1H1032Z CERAMIC 0.01 50V 2 |€ . e9.127
CC455L1H2204 CERAMIC Sok g ] et e 115 €Q92M1KH222K MYLAR 2200P SO0V 4 le . os1.114,135,138
CC455L1HB20J CERAMIC 82p 5oy e CRPZMINE22K MYLAR 8200P 50V Al 5 e
CC455L2H22040 CERAMIC 22p 500V S ﬂ CR9IMIH10TK MYLAR Siliod Sov 3¢ . 42,136,137
CCL55L2HB20U CERAMIC 82p 500V T S CR92MIH123K MYLAR 0.012 SOV 4 |t ,115,116,117-118
CCL5SL2H2214 CERAMIC 220P 500V 2 |€ . 27, 28 CA92MIH153K MYLAR 0.015  sov Skl e
CC45SL2H331 CERAMIC 330P 500V 2 LB e 28 CAgZMIHZZIK MYLAR s |llisay 2 le . 37, s2
CCLSSL2H151J CERAMIC 150P 500V AIHTEH T e COS2MIHATIK MYOAR 0.047 S0V 3 lc . a3 93,139
CEOLWIC100M ELECTRO 10 186V 2K | e A 20 COP2MIHI0LK MYLAR 0.1 sov 108 T
CEDLWIC221M ELECTRO 220 16V et [ { C515E1VR22M TANTALUM 0.22 35v A
CK45B1H102K CERAMIC 1000P 50V 4 |6, 12, 13, 14, 21 C05-0030-15 TRIMMER 20PF Y Ee
CK4SF1H1032 CERAMIC 0.01  sov s ki e g' 13' be zz' Beid3a 17 £90-0820-05 ELECTRO 470 16Y el EBE AL
. 18, 19, 22, 24, 25 £90-0864-05 FIXED ELECTRO 220 10V LHIC| 4158
CK45F1IH103Z CERAMIC 0.01 S50V c C90-0844-05 FIXED ELECTRO 470 &.3V 1 C s &3
CKLSF1H2232 CERAMIC 0.022 50V = AR [T R ot b C91-0769-05 FLXED| CAE Bty salia ettt bl e
£05-0043-05 TRIMMER 20P EH R Ll e oBiniliiae . azs a0, 28
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Parts No. | ‘0 Description Q'ty Ref No. Parts No ik Description Q'ty Ref No.
L91-0769-05 FINED CAP 0.01 €+ 33, 36, 39, 5&, Ths 77, 79 2541115¢E) TR gillliai | 1 iz
- 83, 87,101,102,103,106,109 25A733(R) TR 2 | e S S I f e e
€91-0769-05 FIXED CAP 0.01 € +112,119,122,124.,128 25C2458¢Y) TR 0R 25C2603(¢EY | ‘a6 i@ % 5. 15, 18&- 20v 33. 39, 40
€91-0117-05 4 |c ., s2, 71, 85,132 Lttt sl g beaiiiizasll cpsell g
€91-0119-05 CERAMIC CAP 0.047 &11iC |1l a5, |21 7hs s |6 18, |0 2502458¢Y) TR OR 25C2603(E) g | Egs 5y
2110 okl dpadd 2502459(BL) TR st g R T30 | gl 3as =5
£91-1008-05 CERAMIC CAP 0.023 ¥ 0 +133 25C2703(0,Y) TR 2 a Hlloa g
25DBAOCY) TR A e s
DTAL14E(S) N | DIGITAL TR tila: 82 25K192A(GR) EET e
DTCL14E(S) N |DIGITAL TR 8 la . 35, 21, 24, 29, 30, 31, 37 25K30A¢D) FET il e S
I
ISKTILGR) FET <A | R R e AL
E29-0413-05 TERMINAL 1P 1
E31-2170-05 JUMPER WIRE 52
E40-0273-05 MINI CONNECTOR 2P 21 L -
£40-0373-05 MINI CONNECTOR 3P 4 FILTER UNIT (X51-1320-00)
E40-0473-05 MINI CONNECTOR 4P b
E40-0573-05 MINI CONNECTOR 5P B CC455L2H330) CERAMIC 33P 500V S| Belia
E40-0673-05 MINI CONNECTOR &P 1 CCASSLZHETOY CERAMIC L7P 500V 1 |L o« 14
E4D-0773-05 PIN ASS'Y -p 5 CC455L2H560J CERAMIC s56P S0V glgt TGl mes 3%, S6. 3B
ccas5L2H020¢C CERAMIC 2p s00V 1ilie | G iks
FO1-0784-03 HEAT SINK 1 CC455L2H101 CERAMIC 100P 500V 2lle: | e e 13 27
F20-0078-05 INSULATING PLATE 1 CC&55L2H121) CERAMIC 120P 500V L ; " i
F CC455L2H1S1Y CERAMIC 150P 500V =1 - e Pl
29-0014-05 INSULATING WASHER 1
f CCASSL2H100D CERAMIC 10P 500V S el U P - P L
¢ BB : I 500V aiitlimi g e
J31-0502-04 COLLAR 7 CCL5SL2H1BY CERAMIC 1B0P 500V
J42-0428-05 BUSHING 7 CC45SL2KR21 CERAMIC 220 500V e
H CC455L2H180 CERAMIC 18P 500V BHE CET
L34-0535-05 TUNING COIL SIH TR CC455L2H2204 RAMIC 2z2p 500V SHIE | e S0 BT | (B
L34-0536-05 TUNING COIL vt G PR CC4A5SL2HATLY CERAMIC 470P SO0V 1l fee L
L34-0708-05 TUNING COIL i P CCL5SL2H2TOY CERAMIC 27p 500V R
L34-2077-05 TUNING COIL S| T < CEQLWIHRATM ELECTROD 0.47 50V B PEG | GO 350 163
L40-1011-14 INDUCTOR 100 UH L IR, Lt Rl TRO : 20K sl bl e
L40-3391-13 INDUCTOR 3.3 UH | T QLW 1HER SM TRD gm0y B8 || el bl
L&0=-1021-03 INDUCTOR 1 MH 1 L i p R CEQ4WLIC220M ELECTRD 22 16V 1 ¢ s L9
L40-1011-17 INDUCTOR 100 UH e . 9. 11 CK4SBLH102K CERAMIC 1000P 50V Bl [ r 4B, 65, 66, &7, 68
L&40-1511-14 INDUCTOR 150 UH 4| BT | S e s CKLSFIH103Z CERAMIC 0.01 50V =1 | F P VA R 2 e G i D
L&D=-4711-14 INDUCTOR 470 UH 1 |L iil1s ’, 2?: 21, 28, 29, 30, 42, 43
L71-0245-05 N | CRYSTAL FILTER YK-8853 | RS e CK&SFIH103Z CERAMIC 0.01 50V 24 | ¢ - 45, 50- 52, 54, 58, 59, 60
i , 62, 63, 64
Mco21 N |DpouBLE ploDE zillini | sl |7 | s sl a7 ey il RS e s5m0s FRIMMER 2oP i rCy (et
MI204 DIOBE LD |1 gk i
MTZ4.3JA ZENER DIODE 4.3y s e I s E04-0154-05 RF COAXIAL CABLE CONNECTOR RA 2
MTZ6.2JA ZENER DIODE 6.2V kol 40 E04-0157-05 RF COAXIAL CABLE RECEPTACLE 1
MTZ9.1JB ZENER DIODE 9.1V 1 D . 40 523—0-&30—05 TERMINAL (INSIDE} 1
MTZ10JA ZENER DIODE 10v i s E40-0273-05 MINI CONNECTOR 2P 3
MTZ12J8 ZENER DIODE 12y = e s ELO-0673-05 MINI CONNECTOR 6P 1
EL0-0773-05 PIN ASS'Y 7P 1
R12-1414-05 TRIM.POT. 1K QHM 1| e L 7
R12-2409-05 SEMI FIXED 5k iR il 431-0502-04 COLLAR i
R12-3430-05 TRIM.POT. 10K OHM 3 R eiEL | s a J4&2-0428-05 BUSHING
R12-4408-05 SEMI FIXED 50 k 1 |vR - 10 L
R12-7403-05 SEMI FIXED RGS&-FAN 500 1 |WvR ., & L34-3099-05 N[ LPF COIL 7MHZ A st el
R12-2413-05 TRIM,POT. 5k gilliug G L34-3100-05 LPF COIL 21MHZ 2l (e | e ise ) 10
R12-3443-05 TRIM.POT. 10K U BT TR L34-3101-05 N | LPF COIL 28MHZ =i | AR Rl 1
R92-0150-05 JUMPER WIRE 18 L34-3102-05 N LPF COIL SOMHZ 1 . # 18
L34-3103-05 N | LPF cOIL SOMHZ <4l | R T L - P11
UPC2002V 1¢ Al 1 S L39-0410-15 CoIL | R
L40-1011-13 INDUCTOR 100 UH G A L 2l 2 30
V068 DI0DE L40-1011-14 INDUCTOR 100 UH 14 | L AlEe 72 A8 2] a3, 128
it it , 25, 26, 27, 28, 29, 32, 33
1N60 DIODE 7 |D - 25, 26, 27. 28, 29, 33, 34
el sl
155133 DIODE 8 |D 141435 19, 200 =5/ &7, &a] || ME361t IC ol Hs
R T S i MTZ6.208 ZENER DIODE 1 a7
151555 DIODE 30 | D 1, (2. 12, 14, 18, 17, 18
. 21, 22, 25, 24, 30, 31, 32| |R12-1418-05 SEMI FIXED Al sl R
151555 DIODE D . 36, 37, 39, 43, 49, 51, 52| [R12-3434-05 st et Litha sl Ihdtib:
5 | 5a | sl S, | S Evilisa iR Rl ) ELe sl 505 TRIM.POT. 50K S1EHVR e a2
151555 DIODE gl s RP2-0150-05 JUMPER WIRE 24
151555 D10D 7t 7
i i i 53' tiriei 6 A e e AR sl eanlios RELAY psetipe- 12y | 200 HRL e liae 2 1B ik BA | (88
151587 DIODE -0 L ENPEE - R S aflli8e [1121110
1 7 DIODE & |D AR SRT RS A
:glosga 2y ST TR T TR 1IN0 DIODE sl el itz

0£9-S1 1sn sidvd




Parts No. e Description Q'ty Ref No. Parts No. LH Description Q'ty Ref No.
155101 DIODE 3 s 10. 15, 14 C?1-0769-05 FIXED CAP 0.01 I8 | ¢C s Bs 10+, 14, 23, 30, 35, 37
151555 DIODE 12 | D PR i 2 - A Y s 43, L4, 4B, 49, 53, 54, S8
» 11, 12, 13, 14, 18 £91-0749-05 FIXED CAPACITORO.OQ1UF C s 59, 42, 78.,105.,106-107-108
151555 DIODE o] [ +138,153,156,157,158,159,161
112-503-2 DIODE il™ . 1 €91-0769-05 FIXED CAPACITORO.O1UF [ +162,163,165,178,200,206,207
,208,209,210
25A562(Y) TR ailie . AliEe mLo-w
25A1115(E) TR it i E23-0443-05 TERMINAL C(INSIDE) TP 3
25C1815(Y) TR -l |1 E31-2170-05 JUMPER WIRE 81
E40-5023-05 N |LP COMNECTOR 2P 3
E40-5024=05 N |LP CONNECTOR 3P 1
CONTROL UNIT (X53-1370-00) E40-5025-05 N |[LP CONNECTOR 5P 2
E60-5026-05 N |LP CONMNECTOR &P 1
CC4SSL1HOSOC CERAMIC sp 50V S LA | P 1 EpRL s s AN COMMECTOR 2P 14
CC4SCHIHORSC CERAMIC 0.5P 50V 2 lle  2lns, ga.t12 E40-0373-05 MINI CONNECTOR 3P 5
e SElLkO70D CERAMIC 8 el sl | £40-0473-05 MINI CONNECTOR &P 3
CC45CHIHO10C CERAMLC 1p s0v P e P L e NN SCONNECTIOR &R 1
CC4SRHIH120J CERAMIC 12p S0V I AR E40-0773-05 PIN ASS'Y 7P 3
CC4SSL1H100D CERAMIC 10P S0V s le . & 9, 75,136,223
CC45CHIH020C CERAMIC 2p 50V 5 Lol HlnEe 32, 41 Ll S e VARITCAR D10DE el HIRMET
CCL5RHLH150Y CERAMIC 15p 50V 3 |lc ., 25, 28, 34 "
CC4SRHIH180 CERAMIC 18P sov Ul O el et ankLAR 8
CC45SL1H150J CERAMIC 15p 50V 4 fie)ii 5ies HRECDRoS B LLEREL G 8
CCA5RHIH220J CERAMIC 22p 50V gl [l iR e s sty J61-0408-05 VINYL TIE 3
45UJ1HO50C CERAMIC 5p sov 4 ettt
Egasuuuwuo EERGRTE 10P sov b | it e g L32-0666-05 N |OSCILLATING cOIL sillbie | el
CC45RH1H270J CERAMIC 27P 50V 2l sddmuazs LRGneenintn N UNING COIL 48MHZ A e
CC455L1H3304 CERAMIC 33p 50V 3 |c | .iEdkigi.103 ERanEedania il et Lt SRSl ST |l el o83 | il
CC45RH1H330J CERAMIC 33p sov gl g s LERnAguERRd N | TUNING COIL 6MHZ T A
CC4SCH1H150J CERAMIC 15pP sov zil |6 | s1dBbo18 L34-2211-05 N | TUNING cOIL SEMHZ stitiEst IR gy
CC45CHIH180J CERAMIC 18P 50V OO T3 L34-2212-05 N TUNING COIL 14MHZ Bl 1 L
CC4SRH1H390J CERAMIC 9P 50V 2. lig | SiaeL173 L34-2213-05 N | TUNING COIL 2.8MHZ IR b I s
CC4SSLIHATO0J CERAMIC 47P SOV 2 |c - 87, 89 skt s i ||| ST IC T s BT [ adie i 2
CC45SLIHS40Y CERAMIC 56P sov 1 c ,102 L34-07B1-05 TUNING COIL OMHZ 2 T PUREET - PARRE 1
CCLSRHIHATOY CERAMIC 47P SOV gilllie | ri70Ey Y L3&-3084+0a TUMENG (CoLL 41T 4 1l 12- 13. 14
CCLSRHIHS60J CERAMIC 56P sov g lie  sr10s141 Ligangitnabs N [LPF Cg“— A | A e
CC4SSLIH101Y CERAMIC 100P SOV 2|16 || (Fialiagrars e e e Ll 1 L . 32
CCLSRHIHO30C CERAMIC 3P 50V CIEHH FE Lityieetnos AND TR ageh I 1
CC45SL1H151d CERAMILC 150P SOV 6 |C 4 4, 17, Bl, 83,141,143 sin e e et Ll 7 L s 33, 34, 36 37, 38, 39, 4O
CC45RHIHOS0C CERAMIC 5p SOV & (MR | alleae | e L40-2201-03 INDUCTOR 22 Uk |t e
CC45THIH100D CERAMIC 0P sov i lelll | saxe LiDnae 0l £s INDULTOR 82 MH il e
CCL5THIH120J CERAMIC 12pP 50V 1 (et [ 1ulize R INDUGTOR 10 UH P T
CC45THIH390J CERAMIC 39p 50V 1 le 129 L"G-A?’};-OS INDILCTC-R 100 UH 2 L il B
CEO4LWIC100M ELECTRO 10 16V i Wt || id e '-“2‘3';-;'0} INDUCTCR 270 UH S il s
CEO4LWLALTOM ELECTRO 47 10V 7 |€  .189.194,195,196,213,215,216 "i"Si‘ i A i | by SN[ bl B |
CEOLWIALOLIM ELECTRO 100 10V 5 le . 1., 68,125,1B5,192 hﬁ‘f IND-C;E‘: 470 U 2 i MR b
CEOLWIHRATM ELECTRO 0.47 50V 1 |c 120 paneds INDUCTO 100 UH 18 TSR PR - DR ToVl ol PR - PR £
CEO4WIHO10M ELECTRO 1 50V gililiel| aidReans L40-1511 INDUCTOR 150 UH U [P L2 e
CEOLWIH2R2M ELECTRO e 50V il sie0 HupfRRARALG SRR b & |L . 3, 7. 19, 28, 30, 35
CEQ4WIH&RTM ELECTRO 4.7 50V sl L e arenLaanid N | CERAMIC FILTER 8.4MHI AL A
CK4SB1H331K CERAMIC 330P 50V 2! sle2s14z HIARAnaanns N | | CRYBTAL 24MH2 SHH) e
CK4SB1H102K CERAMIC 1000P 50V 8 |€  ,114,115,119,151,164,179,197 iRl alll ettt RN 1 el e
,198
CK&5B1H222K CERAMIC 2200P 50V s le . s9s124.187 MB4OS52 N | IC il e 4 i
CK45F1H1032 CERAMIC 0.01 50V 1IN (R AT e T, D, oLl R MC140778 I S e
. 80, B5, Bé&, 90, 95, 99,100 MCO11 DIODE ST (S
CK45F1H1032 CERAMIC 0.01 50V €| 104,200,116-121,134,137.140 MN&147C c N R R
+144,149,155,166,167,176,205 MTZ7.54C DIODE I (R -2
CK45F1H1032 CERAMIC 0.01 S0V B e idioig MSL459L c S LS
Ca92MIH103K MYLAR 0.01 50V L A
Ca92MIHATIK MYLAR 0.047 50V Al R12-4411-05 TRIM.POT. 50K 1 v » 2
Ca92ZMIH104K MYLAR 0.1 50V T R90-0511-05 RESISTOR BLOCK I i -
ca92M1IH102K MYLAR 1000F 50V T T R90-0515-05 RESISTOR BLOCK 10K X 4 AT |
Cag2M1IH152K MYLAR 1500P 50V 2 |c . é5.181 R90-0534-05 RESISTOR BLOCK 10K X S alllle s ip
€05-0309-05 TRIMMER 4OP R MR R90-0561-05 RESISTOR BLOCK 22X X 6 1 lire s
€05-0030-15 TRIMMER 20PF Tl hme || ) R90-0574~-05 N | RESISTOR BLOCK 4.7K X 11 philline
€90-0838-05 ELECTRO 1 50V t |c' 202 R§0-0575-05 N | RESISTOR BLOCK 10K X 3 1. lire . &
€91-0119-05 CERAMIC 0.047 25V a5l el Slilan s 2ngiees pa i Zanling R92-0150-05 JUMPER WIRE 20
, 670 724 9. 914 92, 93, 94
€91-0119-05 CERAMIC 0.047 25V € ~117,124,127,128,139,145,146 SN16913P ic sitillime: L amh | g el 1D
»147,148,152,160,177,180,183 SN74LS75N IC 1 13 Bl e
€91-0119-05 CERAMIC 0.047 25V C  +1B4,186,188,191,193,204,211 SN74LS93N 1c OR M74LS93P L Sl
£91-0498-05 FIXED CAP 0.35P ) e SN74LS112AN Ic OR M74LS112P P et R
€91-0457-05 FIXNED CAP 0.022 ] T 4 SN74LS145N IC OR M74L5145P £z az
Ly kb

1811 s14vd 029-S1
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Parts No. et Description Q'ty Ref No. Parts No. b Description I Q'ty ‘ Ref No.
§31-0401-05 N |DIP SWITCH 10P 1 DISPLAY UNIT (X54-1800-00)
TAST TRANSISTOR AREY a 55 T -
TC4011BP iillise ; 1+ 145 255 26 BEUCMRA U ELECTRO 47 10V LG e
Ll alllllizs 3 lic o a3 27 CEO4WIC101M ELECTRO 100 16V s S
TMPBOLOP-3034| N | IC i e S LREAHANA00N ELECTRO 10 35V SR || Sl Bt 118
» 1 CQP2MIH103K MYLAR 0.01 50V R T
i £90-0840-05 ELECTRIC BLOCK CAPACITOR ST
UPDBO49HC-092| N | IC A Emeti s : L
UPDB243C 1c ail el [ 1Biaglibo £91-0119-05 CERAMIC CAP  0.047 S I PR
PD4LLC-D Ic £i¢1 1Liida
UPD 1 £31-3024-05 N | TAPE CABLE 2 WIRE 1
! £31-3025-05 N | TAPE CABLE 10 WIRE 2
1N80 DIDDE Al ln e 2 E
155133 DIDDE AU TRV -5 - P T ST E4D 0750y MINI CONNECTOR 2P 1
1SVS3A DIODE S GHe E40-0373-05 MINI CONNECTOR 3P 1
151555 DIODE 4B B el liEa B (Te | B 224 23024 Eig:%;g:g; Fin oduriy 3 1
el o s 1 i Ll izell 3 q PIN CONNECTOR 3P 1
151555 DIDDE b LD asa i B Ut 300 e s
sinz illadllte, e s iigasl ey RERLERY N | DISPLY TUBE 1
151555 DIODE p |euEestiish . el 0. G182
AP T S e S J21-4133-04 N | HARDWARE FIXTURE 1
151555 DIODE D Totii o, Rl el ae
151587 DIODE 1o o T RSIEEE B | yat daliilile H o iyl TRANSFORMER s et 1 e
C R R L40-1011-14 INDUCTOR 100 UH I A P
oy 4 =13 1
e BRObE S S e L40-1011-13 INDUCTOR 100 UH il Pl e
2SA1015¢Y) TR PR Coibcy | BIGE HEE :Ei‘:ji ZENER AR IEDE 8.2v LR e |12
2501923 ¢D) TR ALL I R | I . ZENER DIODE 6.2V | A
25C1775(E) R Q AP ET P U S
7 iy TG | g R92-0150-05 JUMPER WIRE 17
;B
25C460(8) TR a i aniiey! 1
25C1959(Y) TR ? Q ’ 19' f UPABOC N 2 3 i A
25C1815¢Y) TR S IET R T E R G ] L ORI dHBaehal IC i et )
et BB o0 | bl BT A s
25C1815¢Y) TR il ok el = sl el e F81233 DIODE 4 | D . 1 2. 3. 4
R0 e tEal ali Wien! | Ge s
2501815(Y) TR PR 25C1959(Y) TR e 1 [E 1 PG A

0/9-S1 1sn Siyvd
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PC BOARD VIEW

F

RF UNIT (X44-1580-00) Component side view
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PC BOARD VIEW

IF UNIT (X48-1390-00)

Component side view

i L

@ |OI| nceﬁ Ce3
N o
o1 s
C6. I
r C65 ] 1 |
vl 1 (o)
o I o
. A R R 0t8
) o ¥ orw
s Lo f g e 6* .O RiadO- 1% O FL 2 8
cHs a~ === 1130 Ot ¥s 52 2| a2 -
mg..@t:ua RIS0 N 5|2* Q40 2 o §
7 o = & _|5“ 77
7 B QE DE 3 @lel IR BT7 0 3 ge D7
cli6 e —— > Re2a @‘VOmsﬁ
A % w! R8Z 3
OO o i -t e ATt
a lét? i o C33 ca0 C54 Q16
9 HRsi C4l &) Raz R4 GI B3
2 e W N _
Q RIS4 (;413@5‘:|= o . —C29 C3g W% 3
GAEMIES B & B Se-aee 5
c;m =

|

INOL 3QIS 2SIy

o
~
o

(o}
I
o
€012 1

10
wl O*%

2
]S

=1=1-]

65?
i
&0 3-’,70
|II
g

o
e “%0
1O
H*l
&

D)

D
R R kel =) Y S
2 R —»— ClIO ° pisa P TS E
() R62 L3 D246cios QF am GO
=17 L riso— RI33 R1835, ‘*lg
D (1S P T el e 0
I I @< R8O W6
= S c — 3 0(Q o 2 m
: Cio €. N Ig | ®
£ n O»t D73
i Tl AR I | L2
_____ o |§ 42 Ri3z | 1 R2g
Nrizs 2
RI3| 5 - 2
_____ iy 350 17 cTo7] o
RO 5018 it
@ [=]
----- ﬁ :RIE& D4 o InEl Sm R40
<11 = = Ot © Cl4 M |o R27 L7
A 1L @- . g FRag & 11115
o, Ly
DSO _iq 2 o

| $2 8K #° O, Fee

m
E:

_____ €93 5 1t =1 -
3sVRiz2 Fn & F.} —————
D= Bo gp o P
£ @B s éfa D rios_ »i cielv o @V
b Lo g cse 2
CHRE™- @ 50k
B
@)
| YK—BS8C cRI
T8 YK—BBCN
2 —
rals O & 2z v Ors 7 ngo'i MN
RE Rig __Tio il RI7
LD
o YK—88S 1
3
= D7 Res
ciaz o — Opio ~RiGE Rl_b+ c13
% O M R4 RZ S 67 Sl
w W 7
f QE l_ m o E
] REBS O RS Ec:.
w Ve YK-88A
Q NT 3 Eﬂ'
T o & 53 D0 og
A — 5405
8 ;. BEE (o gmE _ Qia_as___‘q)_g_gb_
Q22 1B goqCa - RT. €6 T IR A 3
~EB, 8 | i &

15

17



d

CONTROL UNIT (X53-1370-00)

Component side view

PC BOARD VIEW
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TS-670 PC BOARD VIEW

FINAL UNIT (X45-1350-00)

Component side view

ce4 s
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o ~ ~l |o
gL B-0 g[ z Bu| ©

x45-1350-00 D2 o

X56-1410-00 B e

C11 Attachment method

; Solder

S
|

1 Cut wire short as possible on
C1:1

2 Bend C11 as shown left after
solder confirm not over edge.

FILTER UNIT (X51-1320-00)

C27 and C28 should be installed
as shown above.

Do not install them as indicated
in the PC board with silk printed
pattern.

C30 should be installed external-
Iy and directly as shown above

{Cover the C30 leads with ilux
tubes (212-1019-05); the leads
length should be minimum.)

Component side view
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16: 1S5101 D17 : MTZ3.9JA

Attachment method of L5, B,

9,10, 13, 14, 18.

f

Silk Put glue on PCB Silk

22

Qe, 7 : 25C18151Y)

Attachment method of JP24
as shown following.

Silk

IC1: MB3614 CRLM324 D1-5,8, 11~14:1S1555 D6, 7: 1IN60 D9, 10, 15,

MB3614
LM324 2
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DISPLAY UNIT (X54-1800-00)

Component side view
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ENCODER UNIT (W02-0328-10)

Component side view
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IC4(uPD8243C)
Terminal Tarminal
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15-670

ADJUSTMENT

sec UL

REQUIRED TEST EQUIPMENT

1. DC Voltmeter

1) Input resistance: More than 1 MQ

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

2. DC Ammeter
1) Current range: 150 mA, 500 mA, 2 A, 10A,
High-precision ammeter may be used.

3. RF VTVM
1)} Input impedance: 1 M@ and less than 3 pF, min.
2) Voltage range: 10 mV to 300 V
3) Frequency range: 10 kHz ~ 100 MHz or greater

4. AF Voltmeter
1) Frequency range: 50 Hz to 10 kHz
2) Input resistance: 1 MQ or greater
3) Voltage range: 10 mV to 30 V

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

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

7. Oscilloscope
Requires high sensitivity, and external synchroniszation
capability.

8. Sweep Generator
1) Center frequency: b MHz ~60 MHz
2) Frequency deviation: Maximum 16 MHz
3) Output voltage:0.1 V or greater
4) Sweep rate: At least 0.5 sec/cm

9. Standard Signal Generator (SSG)
1) Frequency range: 8 to 60 MHz
2) Output: —20 dB/0.1 pV ~120 dB/1 V
3} Output impedance: 50 Q
4) AM and FM modulation can be possible.
NOTE: Generator must be frequency stable.

10. Frequency Counter
1} Minimum input voltage: 50 mV
2) Frequency range: 60 MHz or greater

11. Noise Generator
Must generate ignition noise containing harmonics beyond
60 MHz.

12. Power Meter
1) Impedance: 50 Q
2) Dissipation: 15 W continuous or greater
3) Frequency limits: 60 MHz or greater

13. Spectrum Analyzer
1) Frequency range: 100 K to 110 MHz or greater
2) Bandwidth: 1 kHz to 3 MHz

14. Detector
1) For adjustment of TX BPF
INPUT OUTPUT
To coil pack i oo To oscilloscope
330 1N 100P
GND O 00 u—o GND

2) For adjustment of PLL BPF

INPUT O———|

To PLL unit e

OuUTPUT

1HG0 To oscilloscope
1N60 ] 100P
@ O GND

GND O

15. Directional Coupler

16. Power supply
13.8 V DC. Min 4 A

PREPARATION

Unless otherwise specified, set the controls as follows.

SR ————— ON STEP . OFF
M s OFF M MIN
SENBHREC - s REC RER e MAX
R e OFF el et S MIN
NAR/WIDE......... WIDE B e CEN
RN VFO IESHIEE .5 CEN
MO VSB e MIN
FUNCTION ......... A e MAX
SR e OFF AN 50
e e CIEE i e OFF
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VOLTAGE ADJUSTMENT

ADJUSTMENT

Measurement Adjustment
Item Condition E Specification Remarks
oSt w| Unit |Terminall Unit | Parts Method s
Voltage ad- POWER SW: ON DC VM |IF
justment and | MODE: SSB
confirmation SEND SW: REC
(1) 8V 22 -1 8.55~-9.45Vv
{2) =BV 22 -2 —5.9~-6.1V
13) 14V 22 -3 13.5V+0.3V
5V 22-4 4.75~5.25V
(4] RFG 25-1 [switcH | VRe 2.6v+ 0%
(5) RXB 23 -2 11.0V+0.3V
5-2 ] 8.0V ~9.0V
SEND SW: ON ov
L S 5 ON AIR (IND) lights
SEND SW: (_)N 13.2V+0.2V
(7} RL 34 -3 - ov
— == = ales ON AIR (IND) goes off
(8) TXB | 5-1 IF VR6 SEND SW: ON 8.BV+0.1V 2]
(9) TXB 5-1 SEND SW: OFF ov =
(10) Li BATT CONTROL | + More than 3.0V
CONTROL ADJUSTMENT
Measurement Adjustment
Item Condition Specification Remarks
Test | Unit |Terminal]l Unit | Parts Method =
1. Adjustment | (1) Use syncroscope probe Fcounte| CONT |TP3  |CONT |TC1  |ADJ to +£7Hz
of standard | (2) 24MHz 24.000.000Hz
oscillation .
2. Voltage ad- | (1) VCO3 DC VM TP1 L6 ADJ to 6.8V 6.8V (FM)
justment (2) Display: 50.050.0MHz 2.1V +0.3V (LSB)
and confir- | (3) MODE: FM Confirm
mation
(4) VCO2 TP2 L20 ADJ to 6.8V 6.8V (FM)
1.7V +0.3V (USB) | Confirm
3. CAR LEVEL (1) CAR RF V.M Hot T2 ADJ to 0.32V 0.32v
terminal 1.0V P-P)
4. VCO COIL (1) Display: 51.025MHz RF VM | CONT |D3 CONT (T1 ADJ to MAX output | About 0.32V 48MHz
ANODE MATCHING
R CoiL
(2) Display: 28.025MHz T2 About 0.2V 24MHz
MATCHING
= CoiL
(3) Display: 7.025MHz T3.4 About 0.25V 6MHz
MATCHING
i CoiL
(4) Display: 21.025MHz IC2 14 I_TS,S About 0.54V 18MHz
MATCHING
{5) Display: 21.025MHz D3 TT About 0.2V coIL
_ ANODE
(6) Display: 50.025MHz G123 18,9, About 0.24V 48MHz
MODE: USB 5 10 BPF COIL
{7) Display: 28.025MHz T11.12 About 0.35V 24MHz
MODE: USB BPF COIL
(8} Display: 21.025MHz iIC123 T13,14 About 0.25V 18MHz
MODE: USB BPF COIL
(9) Display: 7.025MHz T15,16 About 0.24V 6MHz
MODE: USB = BPF COIL
(10) CAR output IC8 1 T17.18 About 0.15V 2.83MHz
= : BPF COIL
{11) CAR output Hot T19,20 |ADJ to 0.32V 0.32v 8.831MHz
terminal TC2 BPF COIL
(12) Display: 51.0256MHz D9 T21,22 | ADJ to MAX output | About 0,35V 0.15~0.4MHz
MODE: USB ANODE BPF COIL

23




ADJUSTMENT

Measurement Adjustment
Item Condition Specification Remarks
Test | yUnit |Terminall Unit | Parts Method =
(13) Display: 50.025MHz SWEEP | CONT |IC12 2 |CONT |T23,24 | Adjust to 8.5MHz as S BMHE 1.05 -~ 7.656MHz
Connection SCOPE Q31 E shown at right. - BPF COIL
*|C12 1 SWEEP
*Q31 E Detector
5. Encoder (1) Remove the VFO knob and | SCOPE | CONT 4 -3 Point C may be
adjustment motor-drive the encoder at located any-
approx. 300rpm. where, When a
maotor is not
available,
= e manually turn
-+ 1 the VFO to
0 J. B check the duty
ratio.
{2) EN1 duty ratio adjustment: Encoder | VR1 After adjusting
Turn a motor CW and CCW. with the VFO
| = control turned
| ZElEE CW, check that
A B :
0 internals D and
[ e e =]
E are also iden-
tical when the
VFO control is
turned CCW.
(3) EN2 duty ratio adjustment: 4.2 VR2 Adjust until intervals D and E are equal
Turn a motor in the both to each other with point C placed at the
direction. center.
6. VCO (1) Voltage adjustment DC VM | RF TP5 RF
adjustment MODE: FM
7990 7.499MHz T28 ADJ to 6.0V 6.0V
& 660 6.600MHz 1.6V ~2.6V Confirm
AL 790 24.790MHz T29 ADJ to 6.5V 6.5V
2l 000 21.000MHz 1.3v~2.2v Confirm
Ao e e 29.999MHz T30 ADJ to 6.5V 6.5V
W Ro0 24 800MHz 1.3v-2.2v Confirm
Sy 990 53.999MHz ™31 ADJ to 6.5V 6.5V
50 00O 50.000MHz 1.3V~ Confirm
(2) All BAND 7.00MHz RF VM LRI Confirm all BAND by | 0.9V ~2 dB
pushing BAND SW. Comfirm
53.000MHz
RX ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification Remarks
5 Unit | Terminal! Unit Parts Method
1. RX B:P-F (1) Display: 7 MHz BAND SWEEP | RF D3 RF Confirm waveform 6.6M BM 2dB
MODE: FM SCOPE {cathode) as shown at right.
Connection DETEC-
*RF U 2 : SWEEP TOR
*RF U D3: DETECTOR ] 6.6M  BM
*Preset core of 208
RF U ,T2,T3,T19 att the f Confirm

way inside.
P.S1:72,3,19 is IF trap coil
See item No. 4
2 :7,12,28MHz BANDs are
adjust under TX BPF

24
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ADJUSTMENT

TS-670

Measurement Adjustment
Item Condition Specificati R rk
Test = E pecification emarks
& Unit |Terminal| Unit Parts Method
1. RX B-P-F (2) Display: 21MHz BAND SWEEP |RF D3 RF 1dB8 21M 22M 23M
SCOPE [cathode)
DETECT- { 2IM 22M 23M
OR 1d8 i
Confirm
(3) Display: 28MHz BAND 24M 26.5M 3dB 30M
Confirm
{4) Display: 50MHz BAND T4,5,6 2dB 50M 52M ‘ 54M
7.8
| 50M 52M SdM
=5 L
2B Comfirm
.?_-, MNULL {1) RF GAIN VR: CCW MAX RF VM |IF R46 IF T LEVEL MIN
IF SHIFT VR: CENTER VR1 ladjust back and forth.
3. RX AMP (1) Display: 7.150MHz AF VM EXT.SP | IF =122 ADJ AF output * L2 must
MODE: CW S55G L4 MAX. realign at
SSG OUT: —6 dB SCOPE : FTEME S.
RF GAIN VR: CW MAX s.P RE 13— | AQJ AF output meter.
T22 MAX. .
T23 Repeat 2 — 3 times S
T24  |this ADJ. reaiign at NB
T25 alignment.
VR1
4. IF TRAP (1) Display: 7.990MHz AFVM |IF EXT.SP | RF T3 Align to MIN order as Maore than 70dB
SSG display: 8.830MHz SSG T19 T19, 2, 3.
SSG ATT: 80dB SCOPE
5P
5. NB AMP (1) Display: 50MHz BAND N.G. IF EXT.SP | RF T26,27 | =Adjust T26,27 to Comfirm under high
ANT: NOISE GENERATOR SCOPE will work point dec- |input (SSG + 30dB)
NB SW: ON S.P reasing N.G output. |and low input (SSG
T24 * Align slug out point. | + 3 dB).
6. S METER (1) Display: 28.900.0MHz SSG S meter | IF VR3 Set to mechanical
MODE: CW start point. Meter fluctuation
NO SIGNAL i
Set point
RF T9 ADJ AF output MAX.
VA3 a.djustmanl i
Mechamical & point
(2) SSG OUT: 8dB SsG  |IF S METER | IF L2 S1 adjust CCW from | S1 (8 + 3dB)
peak (turn stug out)
(3) SSG OUT: 30dB VR4 |s9 S9 (30 +6dB)
(4) S-1, 59 Adjust repeat (2,), Ronfiy
(3).
(5) MODE: FM FM VR2 Adjust at RF meter ''20""
S5G OUT: 30dB 52.010.00 (30 + 6dB)
(MOD 1kHz DEV 5kHz)

25



ADJUSTMENT

26

Measurement Adjustment
item Condition | Specification Remarks
Test =
oquipment) Unit [Terminall  Unit | Parts Method
7. AGC (1) SSG OUT: 30dB CW. AM—FAST
MODE: CW. AM SSB—SLOW Confirm
: SSB
8. sQ {1) MODE: SSB IF | VR2 | Adjust VR slowly
SQ VR: 12 o'clock | and step at o
: | threshold.
(2) MODE: FM , 8:30~9:30
9. BEEP tone (1) AF GAIN VR: CENTER AF VM EXT.SP IF | VRS Adjust “'PEE" tone. | 100mV
BAND SW: UP AND DOWN | SCOPE
Connect IF U 27 hot line
to GND.
10. RIT (1) RIT: CENTER SwW VR5 | RIT SW ON, OFF Same AF tone. RIT
S5G OUT: 10dB equal level RIT ON, RIT IND light
RIT SW: ON OFF on.
FRONT RIT +1.1kHz Comti
PANEL VR
11. RF ATT RF ATT ON, OFF About 30dB DOWN | Comfirm
TX adjustment
L == Measurement |  Adjustment
Item Condition | Specification Remarks
Test | =
squipmant Unit | Terminal| Unit Parts Method
1. Base current l‘l'} Display: 28.800MHz DC AM |FINAL | A FINAL | VR1 If adjustment to 300mA
MODE: USB 300mA is not (200 ~ 300mA)
MIC VR: CCW MAX possible.
RF PWR VR: CCW MAX ! 200mA or more at
FILTER U : VR1, VR2 | position where
t CCW MAX reduced about
10mA from about
— 10mA from VR
VA2 VAI [ MAX.
L-JHQ‘:
FILTER UNIT
SEND SW: ON T VR2 200mA
(2) SEND SW: OFF
POWER SW: OFF |
(3) POWER SW: ON e
2. POWER (1) Display: 52.000.000MHz POWER ANT | ®Adjust to MAX
MODE: CW METER (50-7) power output.
RF PWR VR: CW MAX SCOPE RF TC1 *Repeat adjust RF
FILTER U VR1,2: CW MAX 2 =T
RF U TC4: MAX CAP 3
IF U VR9: CENTER Ta1
RF U DRV Connect terminal 42
SEND SW: ON
FINALU TC1: MAX CAP IF Lo
FINAL |[TC1 If power is over |
t 10W reduce to 10W
= with VR and adjust. =
SEND SW: OFF
3. TX-BPF MODE: FM SWEEP Adjust us shown at | *Following wave-
Connection SPECT- right with MAX gain | form has measured
RF U R123: SWEEP RUM and band width. 2 dB/div scale.
RF U VR2: CCW MAX AMNALY-
RF U DRV: 502 DUMM and ZER 6.5 B.0 gom
SPECTRUM ANA- 500 | o
LYZER DUMMY ; S
(1) Display: 7MHz BAND RF 500 RF Ti12 Slug out over 3
DUMMY 15 turn on RF U
18 { T34, 35 l
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ADJUSTMENT

TS-670

Measurement Adjustment
Item Condition Test Specification Remarks
: Unit | Terminal| Unit Parts Method
SEND SW: ON
(2) Display: 21MHz BAND T11
14
17 31 a9
3dB or
less 23M  |4dB L
(3) Display: 28MHz BAND RF T10
13
16
24.5 27 28 30
- 3dB or
ess ean
(4) Display: 50MHz BAND TG3 TC3,2 has ad-
2 justed for gain up.
T37
42
50M 52M  54M
2d8 :
f"\\
SEND SW: OFF
4. POWER (1) Display: 53.999MHz POWER ANT FILTER |VR2 Adjust to 11W 1w
SET MODE: USB METER 50~7
AG OUT: 1.5kHz 10mV AG
SEND SW: ON AF VM
adjust power to 15W by
MIC VR.
(2) RF PWR VR: CCW sSwW VR9 Adjust to 1.5W 2.5W or less
(3) SEND SW: OFF
(4) MODE: CW IF VRS Adjust to 11W
RF PWR VR: CW MAX
SEND SW: ON
SEND SW: OFF
{5) Confirm power each BAND
edge. 10W~12W
5. ALC METER | (1) MODE: USB POWER METER | FILTER |VR3 Adjust mechanical Meter fluctuation
MIC VR: CCW MAX METER ¢ point. i
RF PWR VR: CW MAX AG SET point
SEND SW: ON AF VM
RF/ALC SW: ALC
: VR3 n—:vtate de;-;e:
Mechanical ¢ point (Hz)
{2) AG out: 1.5kHz 5mV VR4 AG out: increase Adjust ALC full
MIC VR: set to S1 6dB from 5mV. scale.
(3) MIC input: OFF No ALC METER sw- Confi
RF PWR VR: CCW MAX ing LR
SEND SW: OFF

27



TS5-670

ADJUSTMENT

Measurement Adjustment
Item Condition Specificati R i
Test pecification emarks
i Unit | Terminal| Unit Parts Method
6. PROTEC- (1) Display: 53.499MHz POWER ANT FILTER |TC1 Minimum voltage About 100mV or
TION MODE: CW METER (50-7) less
RF PWR: CW MAX V METER Both
FILTER U VR1: CCW MAX end of
SEND SW: ON VR1
SEND SW: OFF
(2) Display: 21.499MHz POWER VR1 Adjust VR1 to 9W aw
: 28.499MHz METER another side of
ANT: 1501 load 1500 28.499MHz or
SEND SW: ON LOAD 21.499MHz high
power side.
I " .|
I SET 4[ P H 150 ¢ l
{THRU TYPE)
SEND SW: OFF
{3) Confirm at 4 points 4W or more
7.499MHz, 50.499MHz
52.499MHz, 53.499MHz
7. SPRIOUS (1) Display: 50.000MHz POWER ANT RF VR2 Adjust to minimize sprious at +8.83MHz
MODE: CW METER (7-50) VR4 (Repeat VR2, 4 twice)
SEND SW: ON SPE-ANA T33
SEND SW: OFF
(2) Confirm at 52.990MHz 60dB or less
(3) Display: 53.999MHz CONT |VR1 Adjust to MIN sprious at + 100kHz
MODE: AM
SEND SW: ON
(4) Display: 21.499MHz RF VR3 Adjust to minimize sprious.
SEND SW: ON
SEND SW: OFF
(5) Display: 7.499MHz T34,35 | Adjust minimize sprious at +1.33MHz.
(Repeat T34, 35 twice)
SEND SW: OFF
8. SSB MODE | (1) AG out: 5mV controL | DIP S/W|
FREQUEN-
CY
RESPONSE —
7~8mVy 320 160 80 40 320 160 80 40
e = HHBBHEEEEE
300Hz Smy MIC [
AG [ =¥ P )
2.700Hz SmV i USB use
SEND SW: ON Frequency has set
MIC VR: 9 o’clock by DIP SW.
Adjust to cross each
point.
SEND SW: OFF
9. CAR (1) Display: 28.8MHz POWER ANT IF VR7 Adjust repeatedly to | —50dB or less
BALANCE MODE: USB, LSB METER (7-50}) VRE minimize.
|. MIC VR: CCW MAX SCOPE
RF POWER VR: CW MAX AG 2
SEND SW: ON SET
SEND SW: OFF e

28
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ADJUSTMENT

TS-670

Measurement Adjustment
Item Condition Specification Remarks
Test | Unit |Terminal| Unit | Parts Method
10. TX. RF RF POWER: CCW MAX POWER | IF 30 1 SW SEND: Adjust at OFF
FREQ- MODE: USB, LSB, CW METER as ON frequency
ENCY F COUNTER VR7 usB USB: LSB:
ERROR VR8 LSB TX.RX equal fre-
quency
VR10 cw CW: Same as USB
frequency
11. RF {1) MODE: FM POWER ANT FILTER | VR5 RF PWR VR: Adjust |, RF METER “"10"".
POWER RF PWR: CW MAX METER METER to 10W.
METER SEND SW: ON
RF/ALC SW: RF Confirm
(2) RF PWR VR: Adjust 2W Confirm RF METER
2W+1W
SEND SW: OFF
12. HF: VHF (1) Display: 53.499MHz, POWER METER |RF TC4 Adjust to equal If 53.499 is low as
LEVEL 7.499MHz METER fluctuation on ALC 7.499 adjust to
ERROR MODE: CW meter between MAX and within
SEND SW: ON 53.499MHz and 6dB.
RF/AFC SW: ALC 7.499MHz
SEND SW: OFF
13. SIDE (1) MODE: CW POWER EXT.SP | IF VR10 KEY DOWN 0.63v/B0
TONE AF GAIN VR: 12 o'clock METER about BOOHz
KEY JACK: KEY AF VM Low distortion.
SEND SW: ON -
Confirm
14. CW (1) SEND SW: OFF RF VRS KEY DOWN Breake in time
BREAKE TIME CONSTANT changeble.
IN VR5: CCW longer VR5: 5V ~2V
: CW shorter

29



T15-670

ADJUSTMENT

MICROPROCESSOR OPERATION CHECK

(2) VFO/MEMO: ON

(3) MS: ON

Confirm each memo
by 10 KEY which
frequency has same
as entered previous-
ly.

Confirm all memo
call back.

Confirm at SEND SW
ON, OFF.

Scan time:
about 2 sec. each
channel.

Measurement Adjustment
Item Condition Toe Specification Remarks
= Unit | Terminal Parts Method
1. BAND (1) POWER PLUG: CONNECT Display METER CAMP: light
: {13.8V) on
POWER: ON VFO A
50.000.00
(2) UP: Push Display: 51.000.00 | Confirm light
Confirm “'PEE’’ tone. | dosen’t
change.
(3) UP: Continue push 7.000.00—21.000.00-28.000.00
|
29.000.00
I
50.000.00
]
53.000.00-52.000.00—51.000.00
Confirm continues
display as above and
""PEE'" tone.
(4) DOWN: Push Confirm light doesn’t | Dislay changes down
change. 1MHz or 1 BAND
and "'PEE’" TONE.
{5) DOWN: Continue push | Back words of UP
| switch.
6. FUNCTION |(1) ANT: 7 - 28, 50 ANTS POWER |DISPLAY | DISPLAY SEND SW VFO A shows VFO A
A/B SW: VFO A and METER OFF—ON—OFF VFO B shows VFO B
VFO B SET
MODE: ULB
SPLIT: ON SEND SW OFF VFO B
A/B SW: VFO B 1 I
ON VFO A As display
I I}
OFF VFO B
A/B SW: VFO A Back words function
of VFO B
SPLIT SW: ON
3. F. STEP (1) F. STEP: OFF Confirm frequency One knob rotate
MODE: SSB, CW, AM change: about 10kHz change
= CW: High freq.
(2) F. STEP: ON CCW: Low freq. About 100kHz
chage
IND light on
(3) MODE: FM About 100kHz
change
(4) F. STEP: OFF About 500kHz
change
IND light on
4. F. LOCK (1) F. LOCK: ON Confirm by knob Display doesn't
rotate. change.
IND light on
(2) F. LOCK: OFF IND goes off
5. MEMORY (1) POWER OFF —ON HOLDING Display: VFO A
HOLD Sw. : 50.000.00
— : USB
All RESET
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T5-670

ADJUSTMENT/PACKING

Measurement Adjustment
Item Condition Specification Remarks
Test
; ¢| Unit (Terminal| Unit Parts Method
(4) HOLD: ON STOP SCAN
(5) 10 KEY: ""1"" PUSH Confirm display
HOLD: OFF has changes by DIAL
F. LOCK: ON and BAND knob.
IND light on
{6) VFO/MEMO: ON Starts SCAN
(7) VFO/MEMO: OFF IND goes off
F. LOCK: OFF
6. PROGRAM |PS. G: ON Confirm frequency IND light on
SCAN has change from 8
CH MEMO to 9
CH MEMO which is
within 1TMHz.
F. STEP ON-OFF SCAN speed has
change
PS. G: OFF IND goes off
7. ENTER (1) VFO/MEMO: VFO A Display: 53.210.1
ENT: ON IND light on

1OKEY-—"5 3 2 1 01

ENT: ON
(2) ENT: ON Display: 7.000.0 |
10KEY: 0 7 |
ENT: ON
Ass'y bag Warranty card
(M25-0073-04} (B46-0058-10) K
DC cord ass'y .
(E30-1648-05) Instruction manual
Fuse (B50-4115-00)
(F05-4022-05)
'= Microphone
| (T91-0316-15)
Cushion

(H12-1315-04)
.

Protective cover
(H20-1410-13)

Packing fixture (F)
(H10-2588-02)

Packing fixture (R)
(H10-2589-02)

Packing carton (INSIDE)
(HO1-4547-04) K.M
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TS-670

ADJUSTMENT

ADJUSTMENT PART LOCATION (TOP VIEW)

BACK

VR1 Tig
® 120
SOMHz 4 100KkHz B8.83 MHz
MIN -
TC2 (@]

S =
St )!4
~

E N
15

™ rvumm .\

T‘ \

28 M

6 MMz

L20

)

VCOZ: 90 - B0 MHz

P2

TIE
_‘ T3 Tae

[\u]{\l

tal(\\ T”Q D"? 11;5/7551\1«.

CONTROL UNIT (X53-1370-00)

=

FM-430 UNIT
IF UNIT (X48-1390-00) (X48-1340-01) (Option)
= x VA3
VA
o~ L2
% =
) 51 Ad
T8 vRz RXSENS m 4 Nl T2
) = i
sa .L‘. = ;’. NI T
\-.."-‘ff. =5 Va7 ; %
VRS WRD x) P LS VRZ
) VA1 -
'@:‘ e, AX BAL B T
BEEP 100 mV s
Y
u
= VA4 VA3
> e & ®
i‘\- | 59 5 ZERD vl
TX POWER =
)( T
VR0 = |
W | SIDE TOME 8B '
Ix ]
ENCODER UNIT z 8 s i
3 x
(W02-0328-10) §5 :33%: 2
£ t2oiw
it
. ® ®®E
VR vz vR9 vRE ~— VA7 VRS | ]
@ ® :
SWITCH UNIT

FRONT
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ADJUSTMENT

ADJUSTMENT PART LOCATION (BOTTOM VIEW)

ML -

FINAL UNIT (X45-1320-00)

VA1 VR2
x x
BMAS 300 mA BlAS 200 ma

FILTER UNIT (X51-1320-00)

X)X N 53499 MH:
VR2 Vi Tt TX POWER MAX
FWD  REF

VA3

X ALM ZERD

X1 ALM FULL
VR4 (x| RFPM

"vna_'j

RF UNIT (X44-1580-00)

T

ANT COIL

T41 1 . L
|50 MH: S § §
TX POWER MAX Pl p
|: VA3 S i
"'“"/ \ T 21455 MHZ ™~ =
_« \ TX spurious M
= nFa&n:;—u \ \«'PR
T outgut Ady =
© B (X)assmen ]
= i purious MIN -,
738 Tt VA2, 4. T33 Agj

Tx 50 MHz BPF

T3 T2 T3 E T25
oB /(\1/—\1 8,83 MiHz TRAP COR e
p2= ESAN] - 119 agi % :’@ Ir\q
I~ J] T 50 MHz R COIL b =
L P 1 |
‘/<—1| £ |
Lot |
Top 7~ 28 MHz RF CORL o
“/i Tx POWER Ad).
©TCY. 2,3
'm,) T41, 43, Ay =
*F L10 Ady l'z
Taz 7.499 MHz +1.33 MHz 'f.:'\
r ;‘ 135 l~ x‘JSuumus Mm T"»
| .
T34

29 999 MHz B 5v
50 MHz Adj.
53.999 MHz 6 8V

24.790 MHz § 5v
28 MH: Ad)

7 MHz Ady
7,493 Mz 6y
21 MHz Ad

J|
|
)

0%

=
v

-

i
)

| Pamn |

o

= T32 L
T33 E \) — =
i Ir N\ U 7 | BLB3 MHz TRAP CORL
) 3 (N 12, 380

GC-10 UNIT (X44-1610-00) (option)
| ol
52 5
e ~ © - =
: J 7} . . =
B el N
i
0.500 MHz |', ;
L |
3,999 MMz
8.5v
6,588 MHz
6.5V
11,998 MHz |
8.5V
12,000 MHz |
65V L
16.000 MHz |
E5V
VS-1 UNIT
A
VA1

FRONT
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ve

* RX SECTION

'_-

EF] | 3

HEE

NOTES
© SSB: * The figures shown are signal generator output required for a cons-

AF control for 0.63 V/8 2 (50 mV) audio output 0 dBy signal
generator input AT 21.225 MHz (21 MHz BAND) and 52 MHz
(50 MHz BAND).
? FM: e« Set the AF control for 20 dB NQ at FM and SSG input at 52 MHz.
¢ FM: | < To inject signal generator output connect a 0.01 uF 50 WV
capacitor between the signal generator and the check point.

*TX SECTION

019V
o018V
veo
0.av
SSB 1kHr 0.4V 0.3V gl Ig-"::I LA Ml
{094 10 02vi
XFI Lo | iy
! t
I
| I | &= T32 [
0.013v 1 |
PIN Diode 10.08v)
D44
CAR
)"— -IF UNIT (X48-1390-00)———— T oo LI LSRR HEE T
NOTES
2 21.225 MHz (52.01 MHz)
° MODE CW

?  Levels are measured with RF VTVM. Car-
rier level is adjusted until the meter in-
dicates the MAX ALC reading.

° A probe with a capacitance is less than
3 pF should be used and the ground
should be made near the point of
measurement.

21 MHz BAND
50 MHz BAND
50 MHz BAND [FM RX

02w

i0.12v)

ELLH

SSB RX

10.022vi

T37 -40

10 A il _
R E EE =

ABSkHr

015V 014y
0.2V |

10.2v)

10.014v) 10.014v; e
o W
Q29 Tal 42 Q30

———RF UNIT (X44-1580-00)—

! az6 |
Hréj' I Q27 azs

i0.651

2.4v 8.8V
0.9v
f ” 1 J 10.25v) ifril o
1 | | |
I | | |
| | I I
n
(0.51v1 T2 T3 T4

 swmonuer [?‘_F_soﬁ?]-ﬁfs!:__: U rmlmmp—|
it e |
| |

ta3 [
; [l |
4y AV AV AVZ AvD  Ca4 1 azs
| an M.n.r _-1 |o_<»'\.wa_+_1 .D‘__“w.m.
3=
-+

=L AF GAM

T T [av
] FAIT] Ve
| B [Tt

v
122V 21MHz 12w
S2MHz 12W

FILTER UNIT
f=-(X31-1320-00)~{

i

=l FiNAL UNIT (X45-1350-00)—={

WYHIVIA 13AT1

049-S1

[IPERRRT TRy



GC-10 (OPTION)

FM UMIT (OPTION)

I
[ it

i

Ul

(o AL TLITONY

FILTER UNIT
~ r

gl 1

SWITCH
25C24%8

™ MIX

i e
(o] o) ] o]

[pscerer  [asxiaz

OEI 22 mf‘-[T}

21, 28MHE

2502086

2502086

2502347

CHEEn BUFF

A=

EF=T L]

SQUELCH AMP WITCHING

el

SOUELCH Wi

|
MIC AME |

L <§:: |__L( Imc
2502459 |

AF GAIN
VR

A
L oiseLar unit i
i {HHHMEETIN
AN AT
=] encooen unit {
1

AP LU TR SWITCHING
ARTAAME | _i SWITCHING 2‘;-!‘;‘" KET
. 5P |
2507489 wezonz | | l
510 Tow | | |
LEVEL I |
| | SWITCRING |
| I Tall4ES |
SIDE TONE 05C | |
25024858 | —o
1 f S TCH NG SEND |
Aatiitil — DTAIIAES SWITCH
1 2502458 |
I |
LT TR T 1
BN OO T ]
| |
| VOICE SYNTHESIZER |
| |
— |
L L
¥S-1 (OPTION)

AMT

T~ SOMHZ

S OMHL

IWYHIVIA X014
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Self tapping screw
[N87 3012 46) 7 E

IF UNIT |
(X48-1390-00)

Flat tapping screw
(NB8-3006-46) 4 (2,
(el

Control unit
1X53-1370-00)

Flat scraw

IN32-3006-46) 2 E?

Display unit

(X53-1800-00)

Flat tapping screw
| INBB-3006-48) 2

Sub panel
Key board ass'y
(569-0421-05)
Shadow mask |
(F15-0653-04)

Flat screw
N32-2604-46) 6

Front glass (B10-0064-04)
Panel [A20-2506-03)

HST.T
i (Gt (N8B E'REI_‘S 46} 2
[N35-3006-45) 4

Push knop (K29-0758-04)

Push knob (K29-3002-04) 3%{

Push knob (K29-3001-04) 3——

Name plate (KENWOOD) jh/
(B43-1007-04)

;nzo:-;ﬁbw (\!% t"‘% . lilestilii

Knob loutside) (K29-0741-24) 3
Bind screw

N35-3006-46 2 o 5 Knob linside) (K23-0710-04) 3
i | L Q ‘mb spring (G02-0505-06) 3
Main knob

i Pugh knab
o bni:(um 0768-041  (x59.3001.04) 2

1K27-0467-04) 2

Knob (K23-0721-04)

Knab spring (G0O9-0405.05)

Self tapping screw ™
(NB7-3012-46) 8

i

Self tapping screw
INB7-3012-46) 6

FM unit
(X48-1340-01}

Shield plate (*F10-1302-12)

SW unit F/9(X41-1550-00)
[
Self tapping screw
IN87-3006-46) 4

i Pl

Self tapping screw
'@ [NB7-3006-46) 4

Self tapping screw A
“-., (NB7-3012-46) 7 _

Final unit [X45-1350-00)

Final cover (F11-0858-03)
Back panel

\Filter unit (X51-1320-00]
% Pakcing (G53-0511-04) 2

Flalt tapping screw
(NBB-3006-486) 2

(W08-0328-10]

ﬁ RF unit (X44-1580-00)

Self tapping screw
INB7-3012-46) 4

A1awassvysia 029-S1

Wbt iddiaddd
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DISASSEMBLY

Bind screw
(N35-3004-41) 8

Rabber foot ——=
(JO2-0403-04) 2

Round flat screw
(N33-3006-41)

Case A (AD1-0974-02)

| SP grill cloth
| (BO5-0708-04)

Speaker
(T03-0027-14)
SP cable /—‘l_" e

(E31-0431-05)

SP moonting hardware
(J21-1144-14) 2

| = |
Rubber foot ——— —-———@ g A |

(J02-0403-04) 2 |

Canning handle

(K01-0410-05)

2 Round screw
% (N09-0646-04) 2

Case B (A01-0975-02)-

-

Spacer S o
‘L (B39-0407-04) 2 |

L @Foat \}
= (J02-0323-05)¢ Name plate
= ' é\ 4= (B40-3501-04}

g Self tapping screw
- - (N87-3004-41)
Foot mounting hardware
(J21-2573-04) 2

Assistant foot
{J02-0407-04)

Self tapping screw
(NB7-3006-41)x 2
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15-670

TERMINAL FUNCTIONS

Connect T i Terminal T Terminal
No. = o::nal name F——— Con;::‘tor aLn:nal name Function
SWITCH UNIT {X41-1 550-00} 1 GND 14 No. 1 (terminal)
: — RECAIN VR voltage ogipit (H/9) 2 SPK AF input (SPEAKER)
(AI9) 2 IFB IF SHIFT VR wvoltage output (EXT. SP jack, input)
3 RIB RIT VR voltage output 1 GND 13 MNo.1 (terminal
1 MIN RFPWR VR GND .......... MIN voltage AOS {HIB) : FHONE™ | inside SPAF ppon
2 PCV RF PWR VR control voltage output 1 STS KEY side tone switch (KEY IN open)
3 GND 2 CWD -
4 FsQ FM SQUELCH VR input (H/9) 3 cWD onoec iEnTeRl
(AI9) ] SSQ SSB SQUELCH VR input 4 CWSs KEY CW switch
6 LSB LSB IF SHIFT VR input (KEY IN switch to No. 6§ CWB)
7 usB USB IF SHIFT VR input 5 KEY KEY signal output
8 CcwW CW IF SHIFT VR input 6 CWB KEY CW switch input=CWB LINE
9 . S 1 PS1 POWER switch 14 V LINE
1 Mv2 MIC VR output LOAD side
2 GND MIC VR GND (FI9) & PS2 POWER switch 14 V LINE
(AI9) 3 GND MIC VR GND outlet side
4 MV3 MIC VR input 1 GND DC: © input
3 RFB RF GAIN VR input (FI9) 2 14 DC: @ input
2 IFB IF SHIFT VR input 3 14 DC: @ input
3 Rig TN g 1 ss MIC: 2=SS LINE
1 AV2 AF GAIN VR output 2 MD MIC: 3=DOWN
Z GND AF GAIN VR GND (D/9) = MIC MIC: 1=MIC HOT
= GND AF GAIN VR GND 4 MU MIC: 4=UP
4 AV3 AF GAIN VR input B GND MIC: 7 =MIC GND
5 RIT RIT VR output 6 8M MIC: 5=8 V source
6 IFS IF SHIFT VR output 7 SPO MIC: 6 = AF output
7 RFG RF GAIN VR output RF UNIT (X44-1580-00)
8 GND RIT
IF SHIFT VR GND 1 DRV DRIVE RF output
1 BU BAND UP switch MAKE (ON CONTACT) 1 RAT RX ANT input
2 BCD BAND switch common (GND) 2 GND RX ANT GND
(CI9) 3 BCD BAND switch common (GND) 1 GCA GC-10: ANT output
4 BD BAND DOWN switch MAKE (ON GND) 2 GND GND
1 BCD 1 MHz STEP switch common (GND) 1 NBS Moise Blanker switch GND to ON
(E/9) 2 BCD 1 MHz STEP switch common (GND) e ATS GND to RF ATT ON
3 RCO RIT switch common _
4 RST RIT switch side L 9 e
5 MHS 1 MHz STEP switch ON side (ON GND) 2 oy Lo
3 AGC AGC input
1 RFM RF/ALC switch RF meter 4 =6 —6 V input
9y 2 SM RF/ALC switch common
3 SM RF/ALC switch common . B Sy - Voourpt
4 ALM RFIALC switch ALC meter : = e NI O
5 NBS NB switch (ON GND) 5 AGE BEUNIT AGC outpul
[} Vs WVOICE switch (Push GND) 1 RXB RX about 8.5 V input
1 sce WIDE/NAR switch CW common = LBE 12-about8:b V-olitput
(19 2 CWwW WIDE/NAR switch CW WIDO 1 CWS KEY IN signal®CWB has add when key in.
3 CWN WIDE/NAR switch CW NARROW 2 CWD CW Brake in time constant
4 AMN WIDE/NAR switch AM NARROW 3 KEY TRAMNSMITT when key down on CW
5 AMC WIDE/NAR SW\ItCh AM common ] RIF IF output (8.83 MHz)
6 AMW WIDEIN.AFI switch AM WIDE P GND GND
7 ATS ATT switch (OFF open, ON GND)
8 ss REC/SEND switch (SEND GND) =SS LINE 1 FMI FM IF output (8.38 MHz)
2 2 GND GND
1 14 A 14 V LINE (after choke coill
(FI9) 2 14 14 V LINE (in front choke coil = after 1 7A 7 MHz BAND information ON =L
POWER switch) 2 21 A 21 MHz BAND information ON =L
: SPO" PHONES AF input 3 28 A 28 MHz BAND information ON =L
(G0} 2 GND PRGNES GND 4 50 A 50 MHz BAND information ON =L
5 SBK RX Blanking pulse input at PLL switch
1 GND PHOMNES GND
(G/9) i PHONE PHONES SP output
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TERMINAL FUNCTIONS

Connector | Terminal | Terminal E C—o;'mactor Tam;:\al Terminal >
No. No. name Fymction No. No. name Function
1 7 A 7 MHz BAND information 1 SPO
2 21 A 21 MHz BAND information 2 GND
3 28 A 28 MHz BAND information 3 SPJ
: 5?4A ?i \“’:'Hz it tELL LR 1 TBL CW key down about 8 V
6 ABB FERE] In;%;n 50 MHz BAND USE=""H"" = iy At Ty
L & = 3 RXB RX, about 9 V
(about 11.5 V} —
- E= ARG 1 RL TX about 13 V Relay control voltage
oltput 2 RAL Remote ALC input
2 vC2 VCO output to CONT UNIT
3 PG PLL GND 1 VO Voice synthesizer signal
4 GND GND 2 GND
B Ccv VCO control voltage 3 BV peca v
1 cv VCO control voltage 1 TIF TX output
2 GND GND 2 GND
1 GCV VCO input from GC-10 1 ALC ALC signal
3 HE S 2 PCL power control DC signal
- e GNDI Z BBLT 3 RL TX about 13 V Relay control voltage
4 FMB FM about 8 V
-} GND GND B gV pcsv
2 FMT FM Tx 8.83 MHz input ] GND
1 TXB TX+88V 2 SPO
2 G2 Gain control voltage on TX 1 SM S meter signal
1 GCO RF input from GC-10 | 2 NC
2 GND GND ] GND
IF UNIT (X48-1390-00) 2 FAF FM AF signal
| RIF RX IF signal input % B FMESbout BV
2 GND 4 FSQ FM 50
155 TXB TX about 8.8 V
] ks == 6 FSM FM S meter signal
= 2 AMF AM Frequency shift signal 7 ALC FM ALC signal
1 AMC Filter switch signal AM common 1 gy DC 8 vV
2 CWN Filter switch signal YK-88C ) = D —E N
3 AMW Filter switch signal YK-BBA 3 14 A | 14V after choke coil
4 cCww Filter switch signal YK-885 i 5\ I DCEV
5 AMN Filter switch signal YK-885 1
3] S Filter switch signal SSB, CW common ! GO .i
2 ERY DC 11 V Display
1 SSB SSB: 7V
9 CWB CW: 7V 1 14 A 14 V after choke coil
3 AMB AM: TV | 2 14 14 V input
4 NC 1 RFG RF gain control signal DC
5 FMB FM: 8 V | 2 NC
1 TXB TX: 88V 1 AGC AGC LINE
2 RxB RX: 9V 2 8V pcev
1 TXB TX: 8.8V 3 =9 P00
2 G2 RF UNIT TX FET AMP G2 Control voltage 4 155 14 V after choke coil
1 MV2 MIC VR 2 1 GND
2 GND 2 BZ BEEP TONE ON
3 GND 1 AV2 AFVR 2
4 MV 3 MIC VR 3 2 GND
1 GND A GMND
2 EMC FM UNIT MIC ANP output 4 AV3 AF VR 3
1 MiC MIC input ‘ 528 SBESEIVR
2 GND Ak FSQ FM SQ VR
1 PCV Power contral VR signal 1 GND
] MIN Power control MIN power set 2 Cam 8.83 MHz Carrier input
1 GND 1 NC
2] Sp SPEAKER 2 CWD CW Brake in time constant control
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T1S-670

TERMINAL FUNCTIONS

Connector | Terminal | Terminal Fnon Connector | Terminal | Terminal F T
No. No. name No. No. name
1 CGD GND at control UNIT 1 CWB CW MODE information+ B
2 CSS Stand By signal to control UNIT Z USB USB MODE information + B
1 8UzZ BEEP TONE output 3 LSB LSB MODE information+ B
2 GND 1 FMB FMB MODE information + B
1 AL TX of 13 V Relay control 2 AMB AM MODE i.nfurmati.on +B
2 BUZ BEEP Tone input 3 CWB CwW MODE |.r|fnrmat|0n +B
3 GND 4 SSB SSB MODE information + B
P 1 STS KEY DOWN to SIDETONE ON 1 7A 7 MHz BAND information operate “'L"’
2 21 A 21 MHz BAND information operate’'L"’
P 1 ss STAND BY 3 28 A 28 MHz BAND information operate “'L"’
4 50 A 50 MHz BAND information operate "'L"*
P 1 8V pcev 1 05 A 0.5 MHz BAND information operate "'L""
iz 2A 2 MHz BAND information operate "'L"'
IP 1 CWB CW about 7 V 3 4 A 4 MHz BAND information operate ‘L'
i 12 A 12 MHz BAND inf ation operate 'L’
FILTER UNIT (X51-1320-00) : 2 =
5 10A 10 MHz BAND information operate 'L
1 SW ANT switch: ON =508 & 8 A 8 MHz BAND information operate "'L"
2 508 60 MHz BAND Relay Source 7 16 A 16 MHz BAND information operate *'L"’
1 AL TX about 13 V Relay control 1 PSO VS-1 voice synthesizer address signal
& FMB FM: about 8 V 2 PS3 VS-1 voice synthesizer address signal
3 RXB RX: about 9 V 3 PBZ VS-1 voice synthesizer address signal
& PCL Power control VR change about 4 PS1 VS-1 voice synthesizer address signal
04~3V 5 5V 5 V output
5 ALC ALC LINE: NO ALC about 2.7 V 6 GND GND
6 gV DC 8 V LINE G o e
7 TXB TX about 8.8 V DC LINE ST ;
2 AMF AM Frequency shift control
1 RFM RF meter control =
1 INC} —
2 ALM ALC meter control
2 VSC VS-1 operate by GND
1 RA RX ANT input : e -
2 £ GND 1 IFS IF shift control voltage input
2 RIT RIT control input
1 ABB AMATEUR BAND HAM=""H"", ETC=""L" : = - 3
2 50 50 MHz BAND information 1 SBK RX Blanking pulse input at PLL switch
3 28 28 BAND information < (GND) =
4 8 21 BAND information 1 PS4 VS-1 voice synthesizer address signal
5 7 7 BAND information o SR Voice synthesizer start signal
6 14V 14 V LINE 3 BY Voice synthesizer ON=""H"
COAX IN Power input from FINAL 1 dp “*d.p."" data for display
2 g ‘‘g"" data for display
COAX 50 ?o MH;‘I‘.*:NLEL;IDUI = ; P ey hias
&SRS 750 ~50 MHz LUt 2 e “"e'* data for display
3 hV 5 V output
P TXB TX about 8.8 V DC LINE
1 GND GND
CONTROL UNIT (X53-1370-00) 2 P20
h <
1 MHS 1 MHz STEP by touch to GND 3 P21 e T
¥ 2 BD 1 BAND or 1 MHz STEP DOWN by touch 4 P2
to GND 3 P23
= BU 1 BAND ot 1 MHz STEP UP by touch to 6 PLG clock output
GND 7 CcS chip selector output
1 MU MIC UP by GND 1 GS GC-10 installation sencer
2 MU MIC DOWN by GND 2 GC GC-10 installation sencer
1 SS STAND BY 1 BZ BEEP TONE control “'L"" =BEEP
L GND GND 2 GND GND
1 GND GND 1 5V 5 V input
2 2 Encoder input t S SNaput
3 EN1
4 5V 5 V for Encoder
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TERMINAL FUNCTIONS

Connector | Terminal | Terminal Fiaaiig
No. No. name
1 PB PLL 8 V input
2 PG PLL GND
g A VCO control voltage output
1 VC2 VCO RF voltage input
2 GND GND
1 CAR carrier output
2 GND GMND |
1 RL TX about + 12 Relay control
2 IGNDY - |
1 RC RIT switch RIT works when toucher RC
2 RS and RS
1 cz
2 c3
< c4 MATRIX input of KEY BOARD
4 £h
] ci
1 PGS Progrum scan IND output
e MS Memary scan IND output
3 HLD Hold IND output
1 LOK lock IND output
2 STP Step IND output
1 D6
2 Db
B 04 MATRIX input of KEY BOARD
4 D3
5 D2
6 D1
1 5V 5V output
2 GND GND
1 OAD "'ON AIR" display
2 5V 5V output ’
DISPLAY UNIT (X54-1880-00) i
1 11V 11 ¥ LINE (DC-DC CONVERTER
SOURCE)
2 GMND 0 V (DC-DC CONVERTER)
3 ] —6 WV LINE {DC-DC CONVERTER output)
1 f £ data for display
2 5] "'g"" data for display
1 5V 5 W LINE
o dp “d.p."" {dot point) data for display
3 e “'e’’ data for display
1 5 chip select input
2 PRG clock input
3 P23
T -
P22 expander control output
5 P2
6 P20
7 GND GND

4



15-670

OPTION (GC-10)

GC-10 CIRCUIT DESCRIPTION

The GC-10 is an optional unit to be attached to the TS-670 to
permit reception of 0.5 to 30 MHz (excluding certain fre-
guencies).

The GC-10 consists of RF amp and 6 sets of BPFs, and six
VCOs.

The RF signal is fed from the TS-670 via the RF attenuator,
then each band is selected by switching diodes D1 to D12
(152588) and amplified by RF amp Q1 (3SK74), then fed

through buffer amp Q2 before being input to the reception
mixer of the TS-670.

Excluding the 0.5 to 1.8 MHz band, the medium frequency
trap for other bands is inserted at the input.

The VCO output for each band is fed through buffer amps Q3
and Q4, then output to the reception mixer of the TS-670.
D31 is a circuit which permits the control unit to detect that
the GC-10 is attached to the TS-670.

ADJUSTMENT
Measurement Adjustment
Item Condition Vost Specification Remarks
Shameat Unit | Terminal | Unit Parts Method
1. VvCO Voltage adjustment DC VM |GC cv GC
adjustment | MODE: FM
0.500MHz L34 6.0V
1.790MHz 1.8-2.8V Confirm
3.990MHz L36 6.5V
1.800MHz 1.8V +£0.5V Confirm
6.590MHz L38 6.5V
4.000MHz 1.9V +£0.5V Confirm
11.990MHz L40 6.5V
8.000MHz 1.7V £0.5V Confirm
9.900MHz 2V +£0.5V
11.990MHz 5.7V 0.5V Confirm
12.000MHz L43 6.5V
15.990MHz 1.5V +0.5V Confirm
16.000MHz L45 6.5V
20.990MHz 1-1.9v Confirm
2. RX BPF (1) Display: 1MHz SWEEP |RF D3 GC L5,6,7 | Adjust as shown on
adjustment (0.5 ~1.799MHz) SCOPE (cathode) the right.
MODE: FM DETECT- - —=f=-0.5 L0 e
*Connect the sweep output | OR SdE ;
to RFU 2 connector.
*Connect the detector to
the RF U D3 cathode.
(2) Display: 2MHz L8,9,10
(1.8 ~3.999MHz)
001 .o
N o— | h Gc1o —o out
g :L i 8
(3) Display: 5MHz L11,12
4 ~6.599MHz) 13
348
:
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OPTION (GC-10)

ADJUSTMENT
Measi Adju
Item Condition Test = - E Specification Remarks
7 Unit | Terminal| Unit Parts Method
3. RX BPF (4) Display: 10MHz SWEEP |RF D3 GC L14,15
adjustment (8~11.999MHz) | SCOPE {cathode) 16 BO  120M |
DETECT- e a8
OR
(5} Display: 14MHz E17:18
{12 ~15.999MHz) 19
14 IEM"_ — =
4B
==
(6) Display: 18MHz 120,21 ‘
(16 ~ 20.999MHz) 22
i =}
|

GC-10 SPECIFICATIONS

* Reception frequency range

* Image ratio
 |F disturbance ratio

: 500 kHz ~ 30 MHz

(Except around 8.83MHz)

: 40 dB or more*
: 40 dB or more*

* Except 7.0~7.1 MHz, 21.0~21.45MHz and 28 ~29.7 MHz

* Sensitivity
Hoe SSB, CW (10 dB S/N) AM (10 dB S/N)
Frequency
0.5~1.8MHz 6 dBu (2uV) or less 24 dBg (16pV) or less
1.8~7MHz —6 dBu (0.5uV) or less 12 dBp (4pV) or less
*7 ~7.1MHz — 12 dBy (0.25uV) or less 6 dBu (2uV) or less
7.1~8.3MHz —6 dBp (0.5uV) or less 12 dBp (4uV) or less
9.5 ~21MHz —6 dBy (0.5uV) or less 12 dBu (4uV) or less
*21~21.45MHz —12 dB (0.25pV) or less 6 dBu (2uV) or less
21.45 ~23MHz —6 dBy (0.5uV) or less 12 dBu (4uV) or less
23 ~24 8MHz 4 dBu (1.6pV) or less 22 dBu (12.54V) or less
*24 8 ~28MHz —6 dBu (0.5p) or less 12 dBu (4uV) or less
28 ~29.7MHz —12 dBy (0.25uV) or less 6 dBu (2uV) or less
29.7 ~30MHz —6 dBu (0.5uV) or less 12 dBu (4uV) or less
" TS-670
* Dimensions : 71 mm width
23 mm height

* Weight

135 mm depth
: Approx. 100 g




Parts No. J ,,2"‘,.‘3| Description |O'ty| Ref No. Parts No it Description Q'ty Ref No.
GC-10 L34-3116-05 | N | BPF COIL 8e it s
L34-3117-05 N BPF COIL 8C ! L . 18
BS0-4140-00 OPERATIMG MANUAL il L34-3118-05 N BPF COIL 124 1 L Al b
L34-3119-05 N | BPF cOIL 1238 Tt e e
HO1-4567-03 CARTON (INSIDE) 1 L34-3120-05 N | BPF cOIL 12¢ i , 19
HO3-2193-04 PACKING CASE DUTSIDE 110 L34-3121-05 N BPF COIL 16A i ey
H12-1365-04 BUFFER 1 L34-3122-05 N BPF COIL 168 1 i e
L34-3123-05 N | BFF COIL 16C 1 , 22
161-0408-05 VINYL TIE 3 L4D-3392-02 INDUCTOR 3.3 UH Sl A
L&0-1001-02 INDUCTOR 10 UH # il A R
NBT-3012-46 TAPPING SCREW 6 L40-1511-03 INDUCTOR 150 UH P R S Pl e S
L40-4711-03 INDUCTOR 470 UH a0 HIE s
X&4-1610-00 GC UNIT 1 L40-8211-07 N | INDUCTOR 820 UH el
L40D-3982-14 INDUCTOR 0.39UH 2l EsiEn il
L40-1011-14 INDUCTOR 100 UH B y 274 32, 41s 4T. 4B 49
GC-10 UNIT tX44‘1610"00} L40-1511-14 INDUCTOR 150 UH EA) i e
CC45RH1HOS0C CERAMIC 5P S0V 1 |& . 38 RP0-0576-05 N | CAPACITOR BLOCK O.01UF X 7 P e
CC45TH1HO&0D CERAMIC &P 50V Al By o B R90-0577-05 N | DIODE BLOCK 151555 ¥ 7 ) (e
CC45THIHOTOD CERAMIC 7P 50V 1€ . 40 R92-0150-05 JUMPER WIRE %
CC455L1H820J CERAMIC 82P 50V 3 | T
CC45RH1H100D CERAMIC 10P 50V I | E . 30, 325 42 UPABOC 16 il Bl ey
CC455L1H101J CERAMIC 100P 50V 2 |t . 12, 18
CC45RHIH120J CERAMIC 12F 50V 21T o« B3Ts 45 151555 DIODE sitbihl Hilsy e gl
CC4L5THIH1504 CERAMIC 15P 50V i HUE L 151587 DIODE ST Flles | 1ex a2y a0 ony xn
CC4SSLIH151Y CERAMIC 150P 50V LRI celhi2 152588 | DIODE g5 R R | Rt 5 S e gl
CC4SRH1H180J CERAMIC 18P 50V 1 T S B ey 2:_’
CC4SRH1H2204 CERAMIC 22p S0V 1| €. & 79
CC45UJIH330) CERAMIC 33p S50V A1l TcHil|i# 80 25C1923¢0) TR gt [Hlieg (LI
CC4SRH1H4TOY CERAMIC 47P 50V A ciil . 29 25C1959(Y) TR s T
CC4SRH1KS60) CERAMIC 56P S0V e 1 T i ) 25C24581(Y) TR OR 25C2603CE) ZHTEE R sl e R e e ety
CC45UJ1HI00D CERAMIC 10P 50V - H BB O o
CC45UJ1H150J CERAMIC 1SP 50V Bollieh!l v 4Ty k8, 87, 40 ISKT4CLY FET U1 B
CC45UJ1HATOY CERAMIC L7P 50V | R o )
CEQLWIALTOM ELECTRO 47 10V 7 |¢ . 27, 34, 36, 40, 49, 55, 64
CK&5F1H1037 CERAMIC 0.01 50V A g » 5 Teo2s
CAg2M1H122K MYLAR 1200P 50V Ei B e &
CAFZMIHZT2K MYLAR 2700P SOV 10| ARG S -
CAF2MIHAT2K MYLAR 4700P 50V R BN
CQY2MIHEB2K MYLAR 6800P 50V BH B d
£91-0117-05 CERAMIC CAP 0.01 12:| &| » 25, 28, 33, 35, 39, 43, 50
+ 51, 54, 58, 63, 65
€91-1008-05 CERAMIC 0.022 6 | Bl » BB. 70- T2, Ths TEs 77
€91-0119-05 CERAMIC 0.047 25V 11 | € » B, %, 10, 15, 66, 67, 69
s 1+ 73, 75, 78
E31-2170-05 JUMPER WIRE 13
E4D-0273-05 MINI CONNECTOR 2P b
E40-0573-05 MINI CONNECTOR 5P 1
E40-0773-05 PIN ASS'Y 7P 1
F11-0867-04 SHIELDING CASE 1
ITT310TE VARI-CAP DIODE 8 |D ., 15, 17. 18, 20, 21, 23, 27
| LHEY
J31-0502-04 COLLAR &
J42-0428-05 BUSHING 6
L32-0195-05 OSCILLATING COIL Ll B 0| |4
L32-0197-05 OSCILLATING COIL 21,2BMHZ AR 88
L32-0668-05 N OSCILLATING COIL 00 (e
L32-0669-05 N OSCILLATING COIL S0 (HEH I g
L32-0670-05 N OSCILLATING COIL 4 il 338
L34-3106-05 N BPF COIL 05A Al s
L34-3107-05 N BPF COIL 058 gl le i sl s
L34-3108-05 N BPF COIL 0sc iIIIC M
L34-3109-05 N BPFF COIL 2A (N (HTE4) e A
L34-3110-05 N BPF COIL 2B BT () R <
L34-3111-05 N BPF COIL 2¢ (G U O o 1
L34-3112-05 N BPF COIL LA <0 L EL T £
L34-3113-05 N BPF COIL 4B 1 L o T
L34-3114-05 N | BPF COIL 4c a8l LR
L34-3115-05 N | BPF cOIL LT ] (TR ‘

(01-29) NOILdO 0Z9-S1
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OPTION (GC-10)

T5-670
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13y .ca: . do 50“@ Sgca? -y i\ 06, Bl E
i O"' 7 o 4 3 ap op Ers | 25C1923
| 707 5208 aymg 28 |||\ o--- 1 z
o WQ _____ > ?ﬂ ------ — RE - 25C1959
<
N'C D @ ----- D4 Q‘ s
.cso Csa 3' ™ A Y [g -
R : ~
@Q@ R ol 56 ﬁ%’l -------- o X
(=} o E -
E 12 T S e
1| Las La3 L40 -
i 3t}
R e e S e A s SR et b Tt R R S e
Q1:3SK74(L) Q2, 5~10:25C2458(Y) Q3 :2SC1923(0) Q4 :2SC1959(Y) Q11:4PCBOC D1-~12, 24 : 152588 D13, 14, 26, 31 :

181555 D15, 17,18,20, 21, 23, 27, 29

1TT310TE D16, 19, 22, 25, 28, 30 :

151587




TS-670

OUTSIDE VIEW

OPTION (FM-430)

PARTS LIST

SEMICONDUCTOR

M : New parts

Item S Name ltem e Name
Diode TNB0 FET 3SK73(GR)
151555
152208 [+ MC3357P
Zener WZ-071 TAT061AP
diode
TR 2SA1015(Y)
25C460(B)
25C1815(Y)
25C2240(GR)
Part No. I,,E,E;s Description Ref. No.

FM-430 GENERAL

B50-4029-00 N
HO01-4471-13 N
H12-0483-04
H25-0029-04
H25-0120-04
J61-0401-05
N87-3012-46

X48-1340-01 N

Instruction manual
Packing carton (inside)
Cushion

Protective bag, Screw
Protective bag, Unit
MNylon band x 4

Self tapping screw x 6

FM unit

Part No. ]T':f.‘s Description j Ref. No. Q'ty
FM UNIT (X48-1340-01)
C05-0031-15 Ceramic trimmer 10P TC1 1
CC45SL1H050C &—FEP €15 1
CC45SL1H101d C 100P c29 1
CC45SL1H120J C 12P C40 1
CC455L1H121J Cc 120P C34 1
CC45SL1H150J £——15P C51 1
CC455L1H220J C 22pP C16,41 )
CC455L1H221J E==220P C12,14 2
CC45SL1H560J C 56P 35 1
CC45SL1H680J Le=—=Egp C2e 2
CC45UJ1HO70D C 7P c11 1
CEO4W1A101M E 100 10V Ca7 1
CEQ4W1A220M B2 10V C4,23 2
CEQ4W1A470M By 1oV C36 =2
CEO4AW1E4R7M E 4.7 25V c49 1
CEO4W1HO10M E 1 50V C5,8,10,22,31 5
CK45B1H102K Cc 0.001 C26.45 2
CK45B1H152K E 0.0015 c42 1
CK45F1H103Z i 0.01 C1317.20.21,33, | 8
36,4346
CKAS5F1H223Z2 C 0.022 C18,19,44 .48 4
CKA5F1H4732 & 0.047 C38,39 .
CO92ZM1H103K ML 0.01 C2,7.24 3
CO92M1H333K ML 0.033 C50 1
CO92M1H393K ML 0.039 Cc9 1
CO92M1H472K ML 0.0047 Cci 1
CQ92M1TH473K ML 0.047 C25,30 2
CS15E1C2R2M T 20 16V Cc32 1
E40-0273-05 Mini connector 2P : 3
E40-0773-05 Mini connector 7P 1
J31-0502-04 PC board collar 6
J42-0428-05 PC board bushing 6
L30-0199-06 Tuning coil 1552 1
L30-0503-05 Tuning coil T2 1
L34-0535-05 Tuning coil T 1
L33-0639-05 Choke coil 10uH 3 1
L33-0640-05 Choke coil 12uH =2 1
L40-1511-03 Ferri-inductor 150uH L4 1
L40-1541-27 Ferri-inductor 150mH B 1
L40-6891-01 Ferri-inductor 6.8uH LS 1
C72-0309-06 Ceramic filter CFT455F2| CF1 1
C77-0939-05 Crystal 9.2865MHz X2 1
C77-0940-05 Crystal 8.8315MHz X1 1
R12-3430-05 Trim. pot. 10k22(B) | VR1 1
R12-4408-05 Trim. pot. 50k2(B) | VR2 1
R12-4410-05 Trim. pot. 50k2 VR3 1
R92-0150-05 Short jumper )

46
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OPTION (FM-430)
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TS-670
OPTION (VS-1 Voice synthesizer unit)

SPECIFICATIONS TALK SPEED SELECTION
Dimensions: W 70mm
H 15mm Speed is factory set at “standard” talk speed. Three
D 35mm different speeds can be selected.
Weight: 20g . .
Note: When placing the jumper, solder carefully.
Sbepl . ” 1‘ 30% more | 60% more
OUTSIDE VIEW LSt hen S —wae
Jumper place ] E ===
1 X X =" o)
X =K = o]
X o ¥

Symbol O, denotes the place in which a jumper wire is

placed.
=
(
s1
1C1
Gl 123
PARTS LIST /\Q ‘i ::
Part No. ]”E,”,;s Description Ref. No. N 1" J
B50-4035-00 N | Instruction manual The place which a jumper wire to be placed,
CCA45SL1H121J C 120Px2 C2.3
PC BOARD VIEW
CE04W1A470M Bt ] C1,14,15 =
CE04W1C100M E 0 c11 Component side view
CEO4W1HR22M E 022 50V Ci
0.22 2 r 3, &Q 5 =
O] £
CK45B1H221K C 220Px2 C7,10
. .g
CQ92M1H332K ML 0.0033 x 3 C6,8.9 < pr |
Y osd
. ]
CS15E1E010M T 25V ca 0 > Isd
CS15E1VORTM T 01 35V cs w zs::, e
o & €sd | &
€91-0131-05 C 001 (SP) c13 _+a = ~ &
40027305  |& |Miniconnector 2P W M S0 = o | 5
£40-0373.05 |4 |Miniconnector 3P W M R s A8| [~
E40-037805 |4 |Miniconnectorx2 3P T Okl 19¢ (©
E40-087305 |A |Miniconnector 8P W 0 2 l
E40-5083-45 N |Mini connector 3P B 8]“ o
HO1-4481-03 | N&| Packing carton (inside) M & ‘Iéi) = = "y,
HO01-4501-03 Na | Packing carton (inside} T L g 62 = O
H25.0029-04 Protective bag x 2 L9 . 1 EO
k4 I 8(;) -1e) 9
L78-0006-05 N | Ceramic OSC X1 291 Cpepnil x —O
mo— 8 ]
N89-3006-46 . | Tapping screw x 4 § 019 8 -OE
& €21
x [9) [48-| GHO
R12-4408-05 Trim. pot. 50k VR1 = +O— F A v @ @ =
= 10Q 2io Btearaas | ——¢
$31-1411-05 N | Slide switch S1 T T =2 == b
= S
ANB562 N |IC Ic2 Q -
MN6401TRA [N |IC IC1 g
> (5]
| TC401078P N |IC Ic3 \ 91y 2 )

48



2SA1015 28C1923
25C1775 25C1959
28C1815 2SC2240

OPTION (VS-1)
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RF UNIT (X44-1580-00)
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SCHEMATIC DIAGRAM
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