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TS-670
SPECIFICATIONS

[General] [Receiver]
Transmit/receive frequency range: Circuitry: SSB, CW, AM : Single superheterodyne
40 m band: 7.0 — 7.1 MHz . . Double superheterodyne
156 m band: 21.0 — 21.4b MHz Intermediate frequency: SSB, CW, AM: 8.83 MHz
10 m band: 28.0 — 28.7 MHz FM: 1stIF 8.83 MHz
6 m band; 50.0 — 54.0 MHz 1 2nd iF 455 kHz
Mode: Sensitivity:
SSB (A3J, CW (A1), AM tA3) and FM (F3-option) SSB, CW t10 dB S/N) : Less than — 12 dBu (0.25 uV}
{60 MHz band only for AM transmission. | AM {10 dB S/N) . Less than 6 dBg (2 xV)
Antenna impedance: 50 { FM {30 dB SINJ . Less than O dBu (1 gV
Supply voltage: 12 — 16 V DC {12 dB SINAD} . Less than —8 dBp (0.4 pV)
{Reference voltage: 13.8 vV DCI With YK-88A inserted in AM mode.
Power consumption: With FM-430 inserted in FM mode.
Approx. 4 A at transmission Squelch sensitivity:
Approx. 1.1 A at reception with no signal Fi (28.50 MHz band} : Less than —10 dBg (0.32 uV}
Dimensions: 270W({272) x 96H{108} x 260D(288) mm S5B, CW, AM . Less than 10 dBpu (3.2 pV)
Dimensions in | ) are the maximum, including projec- Image ratio: More than 50 dB
tions. IF reflection: More than 50 dB
Weight: 5.4 kg Selectivity:
-8 -850 dB
[Transmitter] S5SB, Cw 2.5 kHz 6 kHz
Final power input: SSB, CW, FM 10 W AM* 6 kHz 11 kHz
AM 4 W FM*®" 12 kHz 22 kHz
(50 MHz band oniy) * With YK-88A inserted.
Modulation : ** With FM-430 inserted.

SSB: Balanced modulation
FM : Variable reactance direct shift

RIT variable range: More than +1.2 kHz
Audio output power: More than 1.5 W
AM : Low level modulation {with 8 @ load, 10% distortion)
Carrier suppression: Better than 40 dB Audio output impedance: 8 — 16 0
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 bHth higher harmonic: Less than —70 dB
50 MHz band 2nd higher harmonic: Less than —70 dB

[Frequency Controller]
Frequency accuracy:
Within =10 x 10°% at room temperature
Within £30x 10°% 5t 0°C — +50°C
Frequency stability {at reception):

Transmission frequency response (SSB): 400 — 2600 Hz Within £30x 109 at 0°C — +50°C.
{better than —&6 dB]) Within 4 300 Hz for up to B0 minutes after turn-on, and
Maximum frequency deviation (FM): +5 kHz within 30 Hz for any 30 minute period thereafter.
{FM-430 instalied} B Circuitry and ratings are subject to change without notice
Microphone impedance: 500 @ — 50 k2 due to developments in technology.

W GC-10, vS-1, VOX-4, FM-430, MB-430, SP-430 and
PS-20 are optionally available.
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T5-670

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 {VFO) control system at a 10 and 100 Hz step
swilching 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, B0-channel
memory, frequency specify function, memory scan, program
scan, |F shift, BIT, NB., power control and other useful fune-
tions.

RECEPTION CIRCUIT CONFIGURATION

The TS-670 reception system uses a single conversion at IF
8.83 MHz in 58B, 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 {LFF) {commaon for both transmission and recep-
tion}, which is relay switched according to band, and antanna
relay BL1 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 BL2, 8.83 MHz trap T2 and T3, IF traps LZ to
L4, and for 50 MHz Band, the signal is stepped up by anten-
na coil T4 and TS. It is then amplified by RF amp Q1 {25K74
{L)Y 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, or 28 MHz BPF : 7 MHz, T12, T15 and T18.
21 MHz, T11, T14 and T17. 28 MHz: T10Q, T13 and T16.
It is then amplified by RF amp Q3 (35K74 (L}) before being
output from buffer amp Q4.

Both 60 MHz and HF signals are converted a balanced signal
by broad-band transformer T20, then mixed with the local
oscillator by commaon mixers Ob and Q6 (38K122(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 (35K73 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 maitching transformer L1 and through
mode-selected Monalithic Crystal Filters {MCFs), and is then
amphfied by IF amps Q1 and Q4 {35K73}),

The signal in SSB and CW modes is detected by product
detector D26 through D29 {1NG0}, amplified by audic pre-
amp Q7 which is common to each mode, and fed through
squelch switching transistor Q8 before being output to the
gain control,

tin the FM mode, the signal is detected by diode D25, then
passed through buffer amp Q6 before being fed to pre-amp
Q7.

In FM rnode, 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-ampilifier is switched by either
D30, for the S5B and CW modes, D32 for the AM mode or
031 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 conversian in the FM mode.

In the 55B, CW and AM maodes, 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 o 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 tMCF) YK-8853 becomes an 55B signal.

In the AM and CW modes, modulator balance is ost 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 (MIZ04). In the AM mode,
the output trom Q36 is fed through R5 (680 ohmi,
{However, when AM filter YK-884 is mounted, the signal is
also fed through this filter.} In the CW mode, the output is fed
through SSB filter YK-8853. fach mode signal fed through
the filter is amplified by transmitter IF amp Q24, thaen output
to the RF unit.

In the FM mode, the audic signal fed through mic amp Q34
which is commonly used is fed to the FM unit where the signal
i$ 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 {35K122 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 fransmitter balanced mixers Q24 and
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CIRCUIT DESCRIPTION

025, then branched into two signals; 50 MHz and 7, 21,
28 MHz signals. The 50 MHz signai is fed through BPF (T37
to T40), then amplified by transmitter amp Q29 (35K73) and
broad-band amplifiers 030 and Q31 (2SC2086 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-
tionl, 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 — S4MHz
FM UNIT

IF AMP

are switched by relay BL1, 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 {25C1971 x 2}, then fur-
ther amplified by broad-band push-pull final amps Q3 and Q4
{25C2509 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
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(2. BEMHz)

{IF SHIFT)
[AMR. FM}

| 2.25MHz

ftam Rating

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

6 dB+2 di

Guaranteed attenuation

80 dB or more within
fix2 kHz to 1 MHz

Input and output impedance

600 Q/15pF

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

1/d

ltam Rating

8830.7 kHz
f,+50 Hz at 6 dB

Center frequency fy

Center frequency deviation

& dB bandwidth + 125 Hz or more

60 dB bandwidth + 600 Mz or less

Ripple 2 dB or less

Loss 8dBx2 dB

B0 dB or more within
fax2 kHz to £ 1 MHz

600 0/ 15pF

Guaranteed attenuaticn

Input and output impedance

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

The PLL circuit of the T5-670 consists of 3 PLL circuits using
a reference frequency of 24 MHz and all the frequencies are
placed under the cantrol of the 24 MHz reference oscillator.
ICs 3, 4 and 13 are PLL ICs. A single package of these ICs
IMNB147) 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 diwding ratios L are b8150 in
USB, 67850 in LSB and 58070 in CW (during transrission}
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 {1C18: TMFPB048P-3034}.

The 116 MHz {AM reception, FM 120 MHz} cutput is divid-
ed by a ratio 11100 x 1/2 (IC5: Mb4459L, IC6E-b:
SN74L5112AN) 10 become 0.5815 MHz (0.6 MHz AM
receplion, FM) in USB mode, then mixed with a 2.5 MHz
signal produced from the reference oscillator by MIX5 (IC7:
SN181913P), 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 80
to 80 MHz {AM reception, FM 94 10 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 freguen-
cy dividing ratic M of the program divider is 45000 to
40001 and the frequency dividing setting signals for the iC
are sent from data bus BO w B3 of the CPU (IC19:
TMPB049P-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 {1C9: Mb445639L, ICB-a: SN74L5112AN) to become a
10 Hz step signa! 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 (ICT10: SN16913P), then the resultant
8.38 to 8.43 MHz signal is fed through the ceramic filter and
input ta MIX2Z2 {IC11: SN18913). This 8.38 to 8.43 MHz
gignal 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 b0 kHz. A reference comparison
frequency of B0 kHz is obtained by dividing the § MHz signal
generated from a reference frequency of 24 MHz within the
PLL {C. Frequency dividing ratioc 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: TMPB048P-3034).

BAND Frequency range VCO(f) (f:) () (fs)
iy 1 as A 0.5 1.8MHz g9 33~ IU.ER-"H;Z 5.[:]_5-" 3. 8MHz 4. 38~ 14 43MHz & MHz
2 ZA | B~ 4 MMz 10,6312 .83MmHz 2. 25--4 AMHz 8.38- 8.43MHz |
a3 4.8 4— 6. 6MHz 12 .83 15.43MHz 4.45 -7 MHz 8§ .38~ B 43MHz
B 4 TA 6.6 8 MHz 15.43- 16_83MHz .05~ 2. aMHz 14 38~ |4 43MHz B MHz
5 | BA ' 8- 9.9MHz I 16.83 - 18.73MHz | £.45% -4 3MHz |4.38 -~ 14.43MHz 6 MHz
| 104 | 9.9-12 MHz i 18 7320 83MHz 4.35—-6.4MHz 14,38~ 14 43MHz 6 MHz
6 12 A 12 6 MHz 208324 83MHz 5.55~ | .6MHz 26,38 - 26, 43MHz 18hiHZ
@ 164 1621 MHz 24 83 -29 . 83MHz 7.55 2 BMHz 32138 32 . 43MHz 24MHz
# B 2l A 21 — 24 BMHz 29.83—33.63MHz 3.45-—-7 2MHz 26 .38 26_43MHz I 8-z
_e # @ 284 24 8- 30 MHz 33.63 - 38.83MH:z 1.25~6.4MHz 32,3832 43MHz 2abHz
i (0] S0A 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 t© 7, 21, 28 and b0 MHz are
mixed with either one of the five corresponding frequencies

14.38 - 14.43 MHz,

32.38 - 32.43

MHz, 56.38 -

56.43 MHz, and 26.38 - 26,43 MHz {8.38 - 8.43 MHz 15
used when the general coverage unit is incorporated)
generated by the previous MIX2, then fed through the BPF

BAND INFORMATION
PN

][

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

15%.

When the optional general coverage unit (GC-101 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 (N amateur bands.

PRO - 53
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TS-670 CONTROL

tem

Rating

Center frequency (fy}

8831.5 kHz £ 250 kHz

—6 dB bandwidth

6 kHz

Attenuation bandwidth

11 kHz

Guaranteed attanuation

80 dB or more

Ripple 2 dB or less
Loss AdB+2 dB
Input and outpit impedance 600 Q/15pF
Tamperature —-10°C~ +50°C

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

BLOCK diagram

tam

Rating

Norminal center frequency (f;}

8.830 MHz

3 dB bandwidth

fy £ & kHz or more,
tetal 25 kHz or more

20 dB bandwidth

90 kHz or less

Ripple iWithin 3 dB bandwidth)

1 cB oriess

Spurious response

14 dB or more within f,+ 1.5 MHz

input and output impedance

320 0

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-082, and TMP8049P-3034), and its
peripheral circuits consist of three /) expander ICs
(wPDB243C), 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 1s connected, from
which control signals for various indicators are output and to
which data from the keyboard swilches on the front panel is
tnput 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 1C13). At the same time, in order to control the

4PABOC MAX Rating

Itam Symbol Condition Rating
| Power voltage Vs -60 v
i Input voltage Vi -20 v
Output current Iy 50 m/unit
| Ross P, 550 mw
Operating case temp. Tom —25- 475 °C
| Storage temp, Tow — 40~ +125 °C
Item Rating
Center frequency f, 455 kHz

external circuits, the CPU-S also outputs mode data and band
data. The band data is output in 5-hit data consisting of 4-bit
BCD and 1 bit. The 4-bit BCD data is fed through 1C22
{SN74L5145N) 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, I1C24 and IC25; the input 250
puisesirevolution clock rate is multiplied by 4 to become
1000 pulses. The IC25 (TC40G11BP) 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-
guency determines the shift speed. However, a 1-step feed
has nothing to do with this oscillator but is internally process-
ed by the rnicroprocessor.

The RIT and IF shift of the TS-870 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
w0 2.5 V by voltage dividers, then input to the A/D converter
{IC15; MB4052) where the signals are converted into the
8-hit {256 steps) data before being input to the CPU-S, vary-
ing the frequency dividing ratio of the PLL circuit for control.

wPABOC Block diagram

g, 0, 0, O, O, 0O, O, GND
16 15 14 13 12 11 10 9

3 dB bandwidth fy+ 4.2 kHz or more

Item Rating

6 dB bandwidth fox 6 kHz or more

Center frequency f; 8830 kHz

60 dB bandwidth fa+ 12 kHz or less

Center frequency deviation fo£ 150 Hz at 6 dB

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

6 dB bandwidth + 1.2 kHz or more

Loss & dB or less

50 dB or more within

Guaranteed attenuation
o= 100 kHz

60 dB bandwidth +3.3 kHz or less

Ripple 2 dB or less

Loss 6 dB or less

25 dB or more within

Spuri
purious 0.1 MHz to 1 MHz

80 dB or more within

Guaranteed attenuation
fox3 kHz to +1 MHz

Input and output impedance 1.5 k@2

Input and output impedance 800 /15pF

Table 5 FM crystal fiter CFV455F (L72-0342-05)
{FM UNIT, CF1}

Table 6 CW crystal filter YK-88S3 (L71-0245-05)
{IF UNIT, XF1)



T5-670
CIRCUIT DESCRIPTION

CPU-M IC6 {¢PD 8049HC-092) Terminal function

Tarl;‘n;?‘lal Symbol Explanation T“;i":."" Symbol Explanation
1 TO Encoder UR/DOWN signal input 21 P20
2 X'tal 1 } ) , 22 P21
Microcomputer clock input
3 X'tal 2 23 P22 |+ 170 EXPANDER control output (IC17}
4 RESET Microcomputer reset input. Nermally “‘H'* 24 P23
5 55 Normally “"H'" 25 PROG
53 INT CPU-5 control input 26 Van 5% Fower supply
7 EA Mormaly “'L*' 27 P10 RaM CE output
8 RD 28 P11 AAM R/'W output READ: H WRITE: L
| ] PSEN Open 29 P12 1MHz STEP SW input OQFF: H ON: L
[ 10 WR 30 P13 POWER DOWN input  NORM: H
[ 11 ALE 31 P14
I 32 | B4 RAM Date IN/OUTPUT
13 0B 1 k] F186
14 OB 2 34 P17
15 DB 3 Data input 35 P24 RAM Address output (AB)
16 DB 4 ?RAM address owtput {AD ~ 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 a8 T1 Encader cliock output
20 GND GND terminal 40 V. 5V Pawer supply
CPU-S IC19 (TMP8049P-3034) Terminal function
Te:zilnal Symbal - Explanation Ta;‘;‘_“a’ Symbol Explanation
1 TO A/D converter input 21 F20
2 Xtal 1 }Micrccomputer clock OSC ‘ 22 P21 /O EXPANDER control output {IC20)
3 X'tal 2 23 P22 LATCH IC data output
4 RESET Microcomputer reset input. Mormally “'H* | 24 P23 i
5 S5 Normally “H™ 25 PROG |
6 INT Display dinamic drive clock input {1kHz) ‘ 26 Voo 5% Power supply
7 EA Normally ‘L™ (GND} 27 P10 LS8
i Ao 28 i | use MQDE output Normally ~“H"'
9 PSEMN Open 29 P12 Cw
10 WR ‘ 30 P13 AM
1 ALE | n P14 FM
12 DB C 32 P15 PLL 1 ciock output {(IC13)
| 13 DB 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)
156 pe 3 Data input 35 P24 LATCH output
16 DB 4 36 P25 CPU-M control output
17 DB & CPU-M control bus: finput) 37 P26 EXFAMNDER CH'_P SELECT output
18 0B & | 38 P27 CPU-M contral input
19 DB 7 39 T PLL UNLOCK input MNOR: H UNLOCK: L
20 GND GMND terminal 40 V. 5V Power supply
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CIRCUIT DESCRIPTION

0

EXPANSION TO
MORE ;O AND

PORAT 2 MEMORY
BUS BUFFER AT
PORT 2 LATCH
iLow 4] AND | PORT 2 LATCH | |1 | HIGH PROGRAM Z} RESIDERT BUS LATCH <7
EXPANDER (HIGH 4} CHUNTER ROM — AND LOW
PORT 110 KxB PC TEMP REG
1T :
DECODE
i
0sC
FREQ. TIMER/EVENT LOWER PROGRAM
COUNTER (8) PROGRAM STATUS
TEST 1 ———— COUNTER (B} WORD
I o 9]
et S »| BuUS
@ Y BUFFER @
5 I3 ifi [ '
[ ACCUMULATOR TEMP REG (8) FLAGS RAM ADDRESS
8) REGISTER
MULTIPLEXER
INSTRUCTION S
T e ARITHMETIC | | mecisTER SEGIFIER O
areh LOGIC AND DECORDER REGISTER 1
UNIT — TEST O REGISTER 2
REGISTER 3
l TEST 1 REGISTER 4
) — INT REGISTER &
Yoo . - REGISTER 6
——— PROGRAM SUPPLY PTITITE A 2 REGISTER 7
P
ggxir: S % G BOWER BRANCH  |*— FLAG 1 —-> § 8 LEVEL STACK
: % STANDBY) LOGIC {VARIABLE LENGTH)
55 aND [<*— TIMER FLAG
— OPTIONAL SECOND
[+— CARRY REGISTER BANK
CONTROL AND TiMING p+— ACC
(:> DATA STORE
— ) T '
NT RESET  PROG Ea  XTAL1 XTALZ ALE PSEN S5 RAD WA f\— ACC BIT TEST
T T 1 l T ? T RESIDENT
RAM
INTERRUPT CPU/  OSILLATOR ADDRESS PROGRAM | READ WAITE i
MEMORY XTAL LATCH T
INITIALIZE ~ PROM/ ggpacire sTRoge  MEMORY STROBES
EXPANDER CYCLE SINGLE
STROBE CLOCK STEP

#PD8049HC-092/TM8049P-3034 Block diagram

RIT encoder clock signal 4
count at L

a2 s
Htal mnput K}
O—et

4
Ot

Single step 0"‘2""‘
Interrupt O—=d
External access 0—3-
Read 0—-8;-

sfe

1
Read/write Cre—
11
Address latch enable e
12

13
14

1

s]ad

External Date bus 5 1

afafs}

Is¥

GND

PSEN
RW
ALE
DBO
oB1
DBZ
DB3
DB4
DBS
DB6
DB7

P22

40
—o 5V DC
Main encoder clock signal
g countat L
»‘-'-(Z'_‘r TX-step signal ouptut

3

*’036 Blanking output
bee Tone output

35

f=—=_ Enable data for PLL

4
340 62
33
pot—eeC G4
32
p—=0 G5
N
pm—e) G
30 = Digit ouptut
e G 7
9
P GB

7
=0 G10
2
—O 5v
25
| —0
24
23

g5

:

uPD8049HC-092/TMP8049P-3034 Terminal name
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MB4052 Terminal name (TOP VIEW)

aa T8 Ve
Ex.2 [J2 1507 Ve
Ex1 [a 14[] RS
A [a 1303

A [Os 12[]

&, [Je 1] @8
& [O- 100]
oG 8 3] ¢,

MB4052 Block diagram

Data out

ADC CLK

CIRCUIT DESCRIPTION

13

Compe.
resistor

124
.

MB4052 Wave form

1 ADC CLK

ADC CLE

3.C8 set up time, hold time

ADC CLK f‘l w 13V \ %I.SV Y
[
fu

10

e

av

(519

av

oy

av

W

oy

Wi

TC4071BP Max rating

Item Symbol Rating . Unit
Operating voltage Von V=05~V + 20 v
Input voltage Vin V=05~V +0.5 v
Output volage Vour | Ves—0.5-Voa+0.6 | V

Input current ’ =10 mA T
Packaged loss P, 300 ) mw
) Operating ternperature - Tstg -65~150 °C
Soldering time, temperature Tsal. 260°C-10sec

TC4071BP Block diagram

1 pin mark

Data Dut
ADC CLK
o3
TAS7 Max rating (Ta=25°C)
RS | Item Symbol Rating
Collector-Base voltage Vema — 7BV
Collector-Emitter voltage Vern —-75V"
Emitter-Base voltage Veso — 5V
Collector current I —B0mA
Collecter loss P S0mW/element
Junction temperature Ti 125°C
Operating temperature Tstg -65~125°C
*Rar= 10ki2

TAS57 Terminal diagram

4. channel set up time
& 13w
L

ki
e O G

5 Pulse delay timing

ay
ADC CLE 1.3
———————————— oV
e Leine
OF T
W
Data Clut 1.3v
Vo




!

CAPACITORS CC 45 TH 1H 220 J @ Rating voltage
12 3 a4 5 § T - T
! = Type _ ceramic electiolync etc 4 = Voliage raling word ‘ . .
¢ = Shape . iound square eio & = value 11, A B C D E F G H J K v
3 = Temp roelhcrem 6 = Tolerance weray, - 4 =il : e
@ Temperature coefficient ] t 0—]'— 180 18] 20/ 250 315) «0 59| 63 &0
L — 4
i i S R L L - L Pl us e w | sl us w0 6| |
Color # Black | Red |Orange|Yellow | Green | Biue | Wiglet E ; _[-DEI . 12 160 | 200 | 20 _?_115 i 1] SDCTq .630 —_.BDG_“
ppm/ C 0 B0 | —150] -220) 330f 470 —750 3100 1250|2600 | 2000 losen fa1s0 iiDﬂO 00|50 3000 |
CCdh
S W o o | K L ) oo & Capacitor value 103 =-001gF
= + t + * + B . 01 0=1pF
ppm/ C 30 60 120) £ 250 * 500 220 =2%F
Exampie CCASTH = —470 60 ppm/°C 190 = 0pF Fi
Tst Aumber | puttialier
® Tolerance 101 = 100pF Znd numper
Code C D G I K M X 7 ‘ P |‘ NEEoda 10 2=1000pF =0001F
1% £0.250 205 £2 | £5 | 10| £20 ] + 40| + 80/ +100] MO )0uF 10~ 450
i l 20 -20‘ - [ 1Lheas.5.4?uF 10~ + 75
Less than 10 pF
Code B ' n F | I Symbol Destination
K USA
1pF) +01{+(.25 205 +1 + 2
w Europe
Abbreviation ] Abbreviation | T Britain
Cep Capacitor ML | Mylai Resistors not listed i this parts list are . Gamecalmyaker
£ Cetamlic 5 | Btyren standard. fixed carbon  composition,
E Electrolylic T | Tantalum 1/4W ar 1/8W
MC | Mica |l The resistance values, m.ohms. are ingh-
cated on the schematic diagram
N : New parts
SEMICONDUCTORS = : Piease note that parts are sometimes not in stock and it takes much time o deliver,
Item ks | Name ftem e | Nama ltem _Tkﬁ. Name ftern Pe o | Name [ tam Pe e | Name
Diode BA282 | Zenner MTZ3.9JA 25C4961Y) DigitakTR | N | DTA114ES [MNB147C
INGO Diode MTZ4.3JA 2SC1775(E) N DTC114¥S SN74L511.2AN
151007 MTZ6.2JA 25C1B151Y) SN74{ 575N
IS1687 MTZ?.34C N 25C1907 FET 25K30A10) SN74L593N
152208 MTZ7.5JA 25C1923{0} 25K1921(Y1 SN74L5145N
152588 N |MTZ8.2JB | 25C1959(Y} 38K73(GR} SN16913P
1SS101 MTZ9.1J8 | 25C1971 38K 74(L) TA1061AP
155133 MTZ10JA 25C2086 38K122(L) TC40118P
ISS1555 MTZ12JB | 28C2240(GR} TC4Q71BP
1TT310TE W2z071 28C2347 IC ANG12 TMPBO49P-3034
N |MCc921 25C2458(Y) AN7805 uPABOC
M1204 Photo-diode LNGB 25C2459(BL) AN7808 #PC2002V
MV13 25C2509 LM358P pPD444C-0
Mv203 TR N | 2SA562(Y) 25C2703(0.Y) M54459L uPDBO4SHC-092
VOEBB 2SAT33R) M 25C27871L) MB3614 wPD8243C
25A10151Y) N TAG7 N MB4052
Vari-cap 1SVH3A 25A1115(E) MC3357P
Diode 25C460(B) k Photo-TR PN1265 MC14077B

18171 S14vd

049-S1
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Parts No. | e Description l Q'ty [ Ref No. Parts No. | e Description Q'ty Ref No.
TS-670 X29-3002-04 N | kNOB VOICE N8 ALC 3
KZ9=0771=-04 KNOB MAIN RING 1
AQ1-0974-02 CASE (A 1
LM358R Ic 1
A01-0975-02 CASE (B =
A2O-2506-03 k| PANEL } LNG1201E N |olope RED 2
LNO130LE N gIgDE GREEN 5
' I0DE UMBE
BOS-070B-04 §F GRILE 1 t:gé‘(‘g;‘: N oifbe MBER 4
B10-0664-04 N FRONT GLASS 1 2
B30~0817-15 LAMP i
B31-0653-05 | N |METER 1 NOP-0256-05 SEREM “
NOD-0ER2 0k N | SCREW {ACS. MOUNTING BLACKETY 1
B39-0407-04 SPACER FoOT 2 e e SCREY Hex !
BLO-3501-04 N | MAME PLATE KENWOOD 1 M1t-0i09-05 T iy :
B42-2378-04 N FCL PLATE 1| K type only N1t o115 0% NUT &hib )
B43-1007-04 N | BADGE KENWDOD 1 D BLAT wAzWed ono !
B50-4115-00 INSTRUCTION MANUAL KENWOOD 1 e, Sl no. Stacw :
N3IC-2604-46 FAN HD SCHEW
CEQ4WLALTOM ELECTRD 47 10¥ 1 P g LS MO SEEEM :
CK&4S5F1H1032 CERAMIC B.01 5OV 2 Nasosonn i FLAT HD SCROn I
CK&5F1H4T3Z CERAMIC 0,047 50Y 1 N33 300 de FLAT HD SCREG g
NIT-3006-41 ROUND FLAT SCREW 4
P09-0307-04 S e ety {21-3006-4% ROUND FLAT SCREW 4
= = 1| M type only N3S-5004-61 BIND SCREW
- N t 15
D&0-0626-15 MECHANLSM ASSTY 1 Rea TR s BisDp SEREW ¢
NET-2608-46 TAPPING SCREW
ERZDOIDKIZ] SERGE ABSORB 2 87 3006 ThPP NG SOBEAL z
E0&-0152-05 RF COAXIAL CABLE RECEPTACLE 2 NET-ZO06-Lb TAPPING SCREW 14
EQG-0751-05 CYLINDRICAL RECEPTALLE REMOTE 3 WBT-2012-44 TARPING SCREW 2
EQT-0852-0% WOLTAGE SELECTOR PLUG 1 | M type only e E :
EOB-0203-25 YOLTAGE SELECTOR SO0CKET 1 B - FLAT TAPRIN i
E30-164E-05 D¢ CABLE ASS'Y 1 NEB-2006-46 ING SCREW 12
E31-0431-03 SPEAKER CABLE 1 -
P oTh TRANSISTOR
E31-2161-05 INSIDE CONNECTIMG WIRE 1 | M type only N12&% F4
E40- DA~ 0 RIN &85%F 1| Mtype only RE14ABIA100] METAL FILM 10 DHM 1w 1
2441~ SEM[ FIKED
FOS-4022-08 FUSE{aAl 1 R12-2411-0% I FIHE 2
FO5-4022-05 FUSE (4R} 1 . B
F10-1302-12 | N# | SHIELDING PLATE 1 :Eé_gg;;_g: S - i
Fi1-oRS8-02 || n "‘:15““”5 EASE ! S50-1406-05 TACT SWTCHCUP,DDWN? 3
FUB-ORIF=0c | N [} SHATE 4 559-0421-05 N | KEYBOARD SWITCH 1 | M type only
G02-0505-05 KNOBH FITTING HARDWARE SPRING 3 N
T03-0027-15 SPEAKER 1
GO9-0605-05 SPRING 1
G11-0613-04 N SOFT TAPE ] 1 TR1-0316-15 MLC 1 | Mtype only
G11-060%-04 SOFT TAPE MIC 2 | Mtype only
G13-06646-04 CUSHION PANEL 2 WOZ-0Z2E-10 ENCODER ASS'Y 1
G13-0649-04 MOUNTING HARDWARE METER ? WO9-032305 LITHUM BATTERY CR2ZO32 4
G53-0511-04 PACKING 4
K41-1550-00 N | SWITCH UNIT 1
HO1-4567=04 CARTON CASE ouTy 1 Ha4u-1580-00 N | RF UWLT 1
HO3-2177-04 CARTOM CASE CINY 1 He5-1350-00 N | PA UNIT 1
HiQ-2588-02 N | POLYSTYRENE FOAM (F) 1 K4B-13%0-00 Wo| TP uNIT 1
HiC-2589-02 N | POLYSTYRENE FOAM (R} 1 x:;—wao—no : Eéﬂsﬁnﬂu 1
H12-1315-04& 1 X33-1370-00 1
H25-D079-04 BAG 200%200 1 M type anly ¥54L-1600-00 N | DISP UNIT 1
JB2-0323-05 FOOT BOTTOM CASE . 2BA1015(Y) TR
JO2-0407 04 FOQT METAL 1 25b2w DIDDE M type only
J02-0603-04 Foat RUBBER i
J30-0534-04 SPACER {PLATE TYPE} 2 LS0-0067-05 TAPE 3 MM s
J31-0141-04 COLLAR MiC 1
J3E2-0TEL-04 N | Bass 11.5CM i
112-0782-04 | & | Boss 11CH 2 SWITCH UNIT (X41-1550-00)
132-07B6-04 N | BOSS 8.5CM POWER SW 2 X
161-0019-05 WINYL TIE 5 cx45:§u103z CERAMIC 0.0t S0V 3 lc . 7. Bs09
161-0LOE-05 YINYL TIE 5 CRASTIMLTEZ CERAMIC 0.047 50V & | ¢ s 3, 4y 5. &
CHG-0817-05 FIKED ELECTRD z e+ 1. 2
KO1-0410-05 HANDLE 1
v21-0TAE-04 MAIN ENOB 1 EQ&-0858-05% CYLINDRICAL RECEPTACLE BP 1
£23-0710-04 KNOH AF RIT MIC 3 E0B-0272-05 VOLTHGE SELECTOR SDLKET 2R 1
<E3-0721-0¢ KNOB SaL 1 EQB-0373-C5 VOLFTAGE SELECTGR SOGCKET 2P 1
LET-DALT =04 N KNOB BAND z E}l~0¢01—|:|5 EARPHOMNE JACK EXT.SP 1
NEP-0TL1-24 KNOB RF GARIN,IF SHIF[ 3 EA}—DV-S—OS PHONE JACK PHONES 1
CEO_O7RE-04 KENOE FOWER 1 Eli-0418-05 PHONE JACK IF KEY JACK 1
Keg-3001-04 N KNOE 1MHZ RIT SEND 5 EZ23-0401-05 TERMINAL (INSIDE) 1

1S sidvd 029-S1
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Parts No. R Description Q'ty Ref No. Parts No. m':fk A Description Oty [ Ref No.
40027305 MINI CONNECTOR 2P 5 CRESFIN223T CERAMIC a.g22 S0V 15 }c . 19, 21, 22, 23, 29, 36, 45
g et MINI CONNECTOR 3P 2 . 50, 7TE.I07,123.129,138.140
EA0-DLTE-05 MINI CONNECTOR 4P 1 CEASF1H2232 CERAMIC a.022 S0V | ¢ F165
E40-0473-05 MINI CONNECTOR &P 1 CK4SB1H&T 1K CERAMIC LT0F S0V 2 | ¢ L1E0.141
E40-CB73-05 MINICONNECTOR &P 1 LELSEIHIO0ZK CERAMIC 1060P SOV ' It s Lbs AT, Th4s134
E40-0573-05 PIN ASE'Y op 1 CK&4GFLHATSE CERAMIC 0.047 50V 1|, 35
COFEMIHIZEK MYLAR 1200F 5OV 1 e .2
L15-0016-05 LOW-FREBUENLY £OIL tolem .1 CRYZMIHEPZK MYLAR 2700P  50W 1|, 3
LAGIMIHAT N | MR LTOOP 3OV 1l . &
ROE-9407 05 v | POTENTIOMETER sa + |y ., 1 CLO05-0030-15 |Immmsfe 20PF T
R12-142B-035 N | TRIM.POT. RUF&POL LK 3 |vR » 5, 7,10 CO5-030%-05 TRIMMER 40P 3 |Te . 1. 2, 03
R12-3443-05 N | TRIM.POT. 10K 1 |ve . @ C90-0838-05 ELECTRA 1 sov 1 (¢ - os0
R12-441%-05 N | TRIM.POT. 50K 1 |vR . & £91-0L17-05 CERAMIC CAR 0.01 3 (€« 1. 10, 11, 16, 32, 34, 40
R12-1430-05 TRIM.POT. 3K 1 |vr . & s obhs 4T, She 3Bs 59, 82, 86
R19-3418-05 N | POTENTIOMETER 1 (v .+, 3 C91-0117-05 CERAMIC CAP 0.0o1 &+, 70s 7B, B7s $2. $7,103,114
R19-3419-0% N | POTENTLOMETER 1 |wrR , 2 ,122,132-135,1410142,1475155
R19-3420-0%5 N | POTENTIOMETER 1 | wR . & C%1-0417-05 CERAMIC CAP 0.01 £ .163.171
£%1-1031-05 N FIXED 1200F 50V 1| ¢ 1
S40-2440-15 PUSH SW 2-2 Fols . 3. 4r 5. 8. Ts Bs % L91-1008~05 CERAMIC n.oz2 18 [« 17. 18. 24, 25, 26- 28, 37
§40-2441-13 PUSH SW NOK LDCK 1 |s . 10 P %2, 43, 4%, 9. P2, TT. B2
§50-2402-05 No| TACT SWITCH 2 s 4 1. 2 C91-1008-05 CERAMIC 0.022 € 108,126,127,143
C91-0119-05 CERAMIC 0,047 25 “ | L £ %, 33 81, BO
UosE DIGDE 1| . 1
DTALL4ECS? N | BIGITAL TR & |9 .+ 33, 35, 36, 37, 38, L4
BTCI14ECS? GIGITAL TR 1|9 . 43
RF UNIT {X44-1580-00) E23-0443-05 TERMINAL CINSIDE} TP 5 | TP+ 1, 2+ 35 ks 5
- E31-2170-05 JUMPER WIRE 55
2AZA2 bIODE 5 |0, 3. 32, 34 35, 36 E4D-0273-0% MINI CONNECTOR 2P 11
E40-0373-05 MINI CONNECTOR 3P 2
CC4SUJIHOZOLD CERAMIC P s0w 1 (¢ .10t EL0-0473-05 MINI CONMELTOR 4P 1
CCASULIHLZO CERAMIE 12P S0 1 lc s o9s E40~0573-05 MINI CONNECTOR 5P 2
CC45SLIHORSE CERAMIC o.5P S0V 1|t .7 ELO-0&TE-05 MINI CONNECTOR &P 1
CL455LIML21) CERAMIL 120P S0 1] 138
CCASCHIHO4OC CERAMIC P 50V 2 |« s 6,159 ITTILOTE VARI-CAP DIODE & | D . 27, 2%, 31, 33
CC45SL1HO10C CERAMIC 1P S0 1 (¢ .15z
CLASCHIHOS50T CERAMIC 5P S0y I | S106.113,114 JI1-2503-05 BEADS 2
CCASUITHLSDY CERAMIE 15P sow F . 99,100 131-0502-00 COLLAR 8
CC45SLIHD30C CERAMIC 3p S0 1 |¢ , 71 l42-042B-05 BUSHING 8
CLaSUIIH1B0) CERAMIC 18F sov 5 | ¢ s B4, BS, B&, 90,102 J&1-0a0E=-05 VINYL TIE 1
CL4SCHIHO90D CERAMIC R S0y 2 e ,105.152
CC45UJ1H220) CERAMIC zzp S0 1 |¢ L102 L19-0324-05 TRANSFORMER | T . 20. 22
CC45SLIMIZTY CERAMIC I30P 50 1 [ ., 75 L19=-032E-05 TRANSFORMER 1 T 1]
CCASSLIHATD CERAMIC L7P SOy 2 |l¢  , 51, 52 L1¥-0346-05 TRANSFORMER 1 | T .1
CC&5UJ1H2TO) CERAMIC 27p SOy 2 1c . 83, 91 L30-0506-05 IFT T | T .21
CCASUJIHZ00) CERAMIE 30P S0y 1 41¢ . B9 L30-0511-05 LET 1 |T . 25
CC45RHIH1Z20U CERAMIC 12P 50W 2 I . LI7.14LE LI0=-0512-05 IFT 1 T r 22
CCA5UJ1H330Y CERAMIC 35p SO 1 ¢ PRI LIZ-0193-05 OSCILLATING COIL 7MHZ 1|7 . 31
CC45RHIH1S0 CERAMILC 15P 50y 1 ]c 4175 L32-0197-05 OSCILLATING COIL 21,28MHZ 2 | T . 29, 30
CC4A58LIHIOLY CERAMIC 1ooR 50Y 2 ¢ F139.180 L32-0&39-05 OSCILLATING COIL SOMHT 1 | T - 2H
CL&55L1H100D CERAMIE 10P S0 2 |1¢ . 57, 8% L33-0222-05 CHOKE COIL L s 3. 44 -U
CL&55L1H151 CERAMIC 1500 S0V z |e A109.110 L4-0535-05 TUNING CCIL EE I -Y
CC4SUJIHI00D CERAMIC 1P S0y 1 |¢ ;95 L34-0536-05 TUNING COIL 2 | T s 230 27 >
CC455L1H221. CERAMIC z20P 50¥ 1 ]le 111 L34-0556-05 TRAR COIL 1 (T~ 3 =
CCL58L1H220J CERAMIL 22p 50v 1 le . 38 L34-0896~35 IN PUT COLL 10T -9
CC45RH1H1B0. CERAMIC 18P 50V 2 |t 174,177 L34-0497-05 QUTRUT COLL 1 |T o, 33 -I
CC4SRHIHOSOC CERAMIC 5P 50y 1|c ,153,173,174 L3A-0%08-05 TUNING COIL 2 |L . 26, 27 m
CC435L1IH330) CERAMIC 33p 504 3 le . B.117.119 L34-0942-05 TUNING CDIL 1|7 . 24
CCA5CHIHOBOD CERAMIC ap 504 1 ]e . o1a L34-0966-05 TRAP £OIL 2 [T . 219
CC45CHIH150) CERAMIC 15P 50V 1 |e . 13 L34-1821-05 INPUT COIL 1 |L .41 i
CC4SRH1H100D CERAMIC 10pP 50V E s 15 L34-1022-05 OuTPUT COIL 1 (L s 45 oot
CC45SL1HABQ CERAMIC &8P 50V 2 {c  ,11B.166 L34-F054-05 TUNING COIL 52Mm2 8 | T . 4, S &+ 7. B, 38, 39 m
CL4SSL1HB20Y CERAMIC B2p 50V 119¢c +145 40
CCL5CHIHZ20 CERAMIC zzp 50v 1 |c 149 L34-2055-05 TUNING COIL S2MHIH 2 | T . a1, a2 {
CCASCHIHZAOU CERAMIC 24P 5a¢ 1l .151 L34-2205-05 N | TUNING COIL S2MHI 1 [T . 37
CEQ4WILAL70M ELECTRD &7 10V & |c . BB, 93, $B.104 L34-2208-05 N TRAP COIL B.B3MHE 2 T » 34, 35
CEQLWIC100M ELECTRD 10 16Y 1 01¢ . 55 L34-3093=05 ¥ | BPF COIL 2EMKI z |7 - 10- 18 q
CEQ4WIHRIIM ELECTRO 0.33 50V 1 C -1 L3&-3094-05 i} BFF COIL ZBMHZ 1 T s 13
CEOLWIHO10M ELECTRO 1 50¥ 1 |¢ . 79 L34-3095-0% H BRF COIL 21M42 2 |7 s 11, 17 m
CEOLWIHIR3M ELECTRD 3.3 50V 1 |c S170 LI4-20956-0% ] BPF COIL 21MH2 1 T 5 iz
CK4SF1H1032 CERAMIC 0.01 50V 0 (¢ » 5. 12, 20, 27, 31, 41, 48 L34-3097-05 N | BRF COIL 7MHI 1|t , oz 1
+ 53, 54, &3, &B. V4, B1,112 L34-3098-05 N BEF COIL PHHZ 1
CK&5FIH103Z CERAMIC 0.01 50V £ ,115,121,124,125,128,130,133 L34-3105-05 N | BPF COIL TMHI ! ; . ig m
146,156,157, 158,162,164, 168 L4B-1001-02 INDUCTOR 10 UM 3L . 2, 3. 04
CK45F1H103Z CERAMIC a.01 50 L «178,179 L4@-1011-03 INDUCTOR 100 UH 1 1L . 1m \l
- S
(1]




—
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Parts No. o Description Q'ty Ref No. Parts Mo. o Description Q'ty Ref No. m
L&D-1541-03 INDUCTOR 150 UM g8 [L  » &s 9, 14, 16, 17, 32, 33 E23-0401-05 iE::INﬂII: CINSIDEY 1
. 34 E23-0512-0% ERMINA 1 m
L&0-3331-13 INDUCTOR 3.3 UK 1 |l , 38 E31-2041-05 JUMPER WIRE 2
L60-6791=13 INDUCTOR 4.7 UH 1 |lL . a3 ) \l
L40~1001-13 INDUCTER 10 UM 1| s oa2 FO1-0761-0% HEAT SIKK 1
L40-4701-13 INDUCTOR 47 UH [ e F20-0078-0% INSULATING PLATE 1 c
L&d-1011-17 N |InDULTCR 100 UH 2 fL s 13, 29
L60-3882-14 INDUCTER 0.3%UH 2 |L s o2t. 22 J31-0505-04 COLLAR &
L40-B2E2-14 INDUCTOR 0.82UH 2 |v o zo, 23
L40-1092-14 INDUCTOR 1 UH 1 |e .40 L19-0315-25 coIL 11T, - |
LaC-1592-14 INDUCTOR 1.5 UH 1 |L s 10 L19-0325-05 oI 1|7 -] >
LA0-4701-14 INDUCTOR L7 UH 2 |L ., 15, 37 L1¥-0326-05 coIL 10T .03
L&0=1011-14 INDUCTOR 100 UH 15 (L » 1, 5., 7. 8s 11, 12, 19 L19-0327-05 Eoéte edis N I Y o w |
¢ 24, 28, 30, 31y 35, 3&. 44 L33-0617-05 H 1L . 3
L&G-1011-14 INDUCTOR 100 UH L, 48 L33-0025-05 CHOKE COIL 1.3UH Il . 1. 2. o4 —I
L4n-2211-14 INDUCTOR 220 Ud | 1 |L . o2s w
L72-0324-05 CERAMIC FILTER B.B3MHZ 1 |cF o, 1 My -5T DIODE 1 (o . 1
MC921 DCUBLE CIQDE 2 |o , &0, 50 R12-0408-05 SEMI FIXED T [ ¥R . 2 | —
MY13 YARISTOR 2 |b 22, 25 F12-1422-05 SEMI FINED 1 |wr ., 1 e
My203 YARISTOR A RE2-05601-05 FIXED RESISTOR ©.22 I S m
F92-0150-05 JUKFER WLRE z -_'
R12-1429-05 N |[TRIM.POT. 500 2 (VR o, 1, 2 R
R12-1430-05 N |TRIM.POT. 3K 2 |wr , E, 4 SVOEY D1aDE i jo L, 2
R12-7403-05 SEMI FIKED RGS&-FAN S00%| 1 |wr , s -
R92-0150-05 JUMPER WIRE 20 2501971 ;: 2 g ;1. 2
2502509 f 2 ;3.4
551-1422-0% M| RELAY z |RL . 1. 2 25049641 TR 1 la + s
1NBO DICCE 3 (D, 21, 23, 24
185133 DICDE B | D, 268, 37, 38, &1, 42, 43, 44 IF UNIT (X48-1390-00)
Y —
151555 DIODE $ |b . S1, 52, 53, S4, 55, Sé, 57 i:‘fégs ig ; g . 32
s 58, 59 s g ’
151587 DIODE 16 [0 . 6. B, 9. 11, 12, 13, 15 ANTEEE i 1] - &
9
151587 e b . i‘;: i;' 18+ 1%, 20. 28, 30 CEASSLIHI01Y CERAMIC 100P 50V 3 1C s 44, BB, &9
: S aOE COL5LI1H15D) CERAMLE 15p sov 1 le L oas
152588 DIODE T s 1. 2. 4 S, 7. 10, 14 N B S o e o h
25ATIILR) T 1 |a . 32 CCL5SLIHOSOL CERAMLL iR S0V 1 4L« 12
CCASSLIHIOOD CERAMIC 10P SOV 1 |c 32
gg;ﬁ?z;:é : I: £1' g ' if R CLASSLIHISD, CERAMIC 1?9 504 2 |C , L, 13
502787 (L0 N |Te z |a 17, 18, 19 CCASSLIMGTO. CERAMIC L7P S0V 5 | . 53, 55,107,110,121
2501923 (0) TR - CEQLWLICLTOM ELECTRE 47 16Y 1| 75
2502086 TR e . 28, %0. 31 CEQLWIHORIM ELECTRO 0.1 S0y 1 (¢ » 50
2502347 TR 1]le .21 CEQLWLIHRZZM ELECTRO 0.22 sy 2 (o s 41, 81
CEQLWIHRGTM ELECTRQ 0.47 S0y 4 [T . 3B, 46, 59,140
e n oR escaezcer - AT Sl Bl EEOLWTHOLOM ELECTRO 1 Sov | 13 |C . 44, 57, 72, 78, BO, Bé. 86
2501907 [ Th 3 |g s 2. 22s 27 s P2, PhE, FBL125,126-130
25%1821%) FET 1 la L, o1a CEQ4WIALTOM ELECTRG .7 10w g |c 1;3 48, 51, TO. 90, 97, 99
28GR #N ¢ b
25%19 * ET 118 r 20 CEQ4WLIAZ2iM ELECTRD 220 10W 1 |c s 95
3SKTECGRY FET :|e o Te 26, 29 Cﬁo‘»w‘-'j"-'??m ELECTRD 4.7 50 3¢ . &5, 5B, 47
ISKTLLL) FET 2 |@ » 1, 3 CEQLBWLHRZ2M ELECTRE 0.22 S0V 1| . o9
I5K12E L) FET & |la . S, &. 24, 25 CEQLWLC1OONM ELECTRO 19 164 4 e . 84, B2, 95,113
CEQAWIL220M ELECTRD 22 144 1 |c . 73
CK4SBIHATIK CERAMIC Lrop 50y 1 |c L111
1 0-00 CK4SETHL0ZK CERAMIC 1000P S0V 5 |6 - l4s 26, 34,100,108
FINAL UNIT {X45-1350-00) LK43F1H2232 CERAMIC 3.022  50v 4 | .18, 19, 30,123
= CHASFIHI03T CERAMIC 0,01 50y 2 |18 . 69,127
CeaSSLIR220 CERAMIC 22P S0k L cagzMinzzax MYLAR 2200F S0V 4 |¢ . a1.t14,135,138
CL4SSLIHBZ0 CERAMIC aap 30 o CO92MINEZ 2K MYLAR g200P SOV 1 |c . &0
CC45EL2H2204 CERAMIC 22pP 500Y 1| & » 30 COPZMIH1OTK MY LAR 5.01 SOV 31 |c . 42,138,137
CC455L2ZHB20U CERAMIC B2pP 500V 1o .1 COS2ZMIH123K MYLAR 0.012 S0V & |t ,115.116,117-118
CCL58L2H221J CERAMIC 2207 5004 2 |¢ s 27, 28 COTIMIH1S 3K MYL AR G.015 sov 1 |c . 91
CC4A55L2H331. CERAMIC 330P 500 1 |& . 4 CAFZMIHIIIK MYL AR 6033 S0y P . %7, 62
CCA55L2H151 CERAMIL 150p  500Y 1| .2 LAF2MIHLTIK MYLAR 5,047 S0V 3¢ . 83, 93,139
CEGLWILTOOM ELECTRQ 10 16y 2 ¢+ 18, 20 CAZIMIHLGLK MYLAR 0.1 504 1 e . os7
CEDLWILZ21M ELECTRO 220 16¥ 1y . % CS1SELWR22M TANTAL UM n.2z 35y 1| . 31
CK43BIH102K CERAMIC 1000P 50V o |, 12, 13, 14, 21 CO5-00%0. 15 TRIHMER 2R F 1lte o1
CKLSFI41037 CERAMIC 0.01 SOV 12 ¢ . 2, 3 4, 7, B 15, 17 £90-0820-05 ELECTRD e 16y 1|t s ose
» 1Bs 1%, 22, 24, 25 CO-0844~05 FIXED ELECTRO 220 10V 1|t . 68
CKASFINIO3T CERAMIL ¢.01 Bl c C90-0846-05 FIKED ELECTRO 470 &3y 1 |c . 865
CK&SF1H2232 CERAMIC 0.022 SOV 2 |c . S, 10 C91-0769-05 FLAED EAF P 53 0c » 1, 2, 3. S, 6. 7. 8
£05-0043-05 TRIMMER 20P I A | . 9. 10, 11, 16, 17, 20, 39
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Parts No. | fe Description 'ty Ref No. Parts No. | e Description Oty Ref No.
£91-0769-05 FINED CAP 0.01 € . 33, 34, 39, S&, T4, 77, 79| |2satiisces R 1 |a . 23
. 83, B7,101,102,103,106.109 | |254733¢R) TR 7 la - v o10. 11, 12, 13, 14, 12
£91-074%-05 FIXED CAP 0.01 € ,112.119.122,124,128 I5C24580Y) R OR 25C2603¢E} | 16 |9 . S, 15. 16, 20, 33, 39, 40
£91-0117-05 4 |c . sz, 71, 85,132 s b1, L3. Lhe 5. b6, L7, 49
£91-0115-05 CERAMIC CAP 8.647 & |6 . 15. 2B. 76,104, 3%, 0, 0| |2sC2458¢1) TR OF 25C2603CE) 3 . 50, 51
s 0e 0, 0,141 25024394{BL) TR s |a s &, T+ Bs 34, 35
£91-1008-05 CERAMIC CAP 0.023 1 )e Laaz 250270310, ¥} TR 2 la . 28, 48
2SDRADLY) TR 1 |a .32
BTAIL4ECS) N[ DIGITAL TR 1 [ L sz 25K152A(GR) FET 1la L3z
DTC114EC5) N |DIGITAL TR & lo . 2, 21, 24, 29, 30, 31, 37| |2sKIcacm FET 2 s o217, 1%
, 18
I5KTIGR) FET 3 la . 1. 4. 4z
E29-0413-05 TERMINAL 19 1
E31-2170-05 JUMPER WIKE 52
£40-0273-05 MINI CONNECTOR 2P 21 E N
£40-0373-05 MINI CONNECTOR 3P L FILTER UNIT (X51-1320-00}
E40-0473-05 MINI CONNECTOR 4P 4
¢ 16
E40-0573-05 MINL CONNECTOR SP 2 CEnams AR I P
40-0673-05 ' T
E:.g—wn-os :%:Inggwm oR ?i i CERAMLC sep 200V 4 - 22. 26s 330 36 B3
CERAMIC 2P 500V 11c .46
FO1-0764-03 HEAT SINK 1 SERATILE toop  soov | 3 )€ . 7o 1317
c
F20-0078-05 INSULATING PLATE 1 CERAMIG 1208 2D ; e T s, a4, as
F29-0014-05 INSULATING WASHER 1 CERAMIL 1508 saqv T 25
CERAMIC 10F 500y 316, 18, 32, 41
CERAMLE 1HOP 500V 2.1t . 4, B
J31-0502-04 AR 2
J42-0428-05 gﬁ;hms ; CERARLE 220F 500U z e .15, 47
CERAMIL 18P 500y Ljc .27
L34-0535-05 TUNING CDIL 1L .10 Eggi:“ i?Pp 00y 3 E : 3:‘ ¥t 32
L34-0536-05 TUNING €0IL T N he or oo O [
L34-0708-05 TUNING COIL P CERAM Lk 27F 300 = s, @
L34-2077-G5 TUNING COIL 1L . 2 ELE:I:S B.47  oov 3 g T T
L4D-1011-14 INDUCTOR 100 UH 1L .12 FE'::;ETRD ; . Sev 3 le 7 Saise
L40-3391-13 INDUETOR 3.3 uH 1L . 8 i ECECTED : e A
L40-1021-03 INDUCTOR 1 MH 1L . s - Leg2d £ 2z Lev 5, 6t, 47, &8
L40-1011-17 INGUCTOR 100 UM 2 L . 9,11 Sl 4B H1 021K CERAMIE toaok SOy 3 | & s 4Bs 83 8Gs SPa
L40-1511-14 INDUCTOR 150 UM s (0 . 5. 7, 14 sl LLOE LERAMLC UROL - E30K Sl 2;' af’ 2;' ;2' ;-1,' fj’ ,1,;
L4 ’ r r r r I
L&0-4711-14 INDUCTOR 470 UH 1L .13
b 5 CK4SFIH1Q37 CERAMIC n.o1 SOy 24 L s L5, S0, S25 544 5B 39, &0
L71-0245-05 N | CRYSTAL FILTER YK-BBS3 1| %F . 1 e &5, et
Meg21 W | DOUBLE BlODE 7 |lp  » 86, 67, 68, &¥. 70, 71, 72| |CBR-0043-05 PRIMNER =G 176 -1
MI204 DIDDE 4a
% Sk T . } g ©os £0L-0154-05 RF CDAXIAL CABLE COMNECTOR ®a 2
Tt i EL: Dadne e sils o E04-0157-05 RF COAXIAL CABLE RECEPTACLE | 1
MTZ9.1.JB ZENER DIODE 9.1y t [0 . os0 F23-DL30-03 TEAMINAL LTHSLGEY !
MTZ10JA ZENER DIODE 10V Lo .38 g Linl LINNECIOR 2P :
MTZ120B ZENER DIODE 12w 1o . o83 £ £0- 0625505 LN CONNECTOR 8P
SAQ-0773-03% PIN ASS'Y 7P B
R12-1414-05 TRIM.POT. 1K OHM 1 |vr . 1
R12-2409-05 SEMI FIXED 5k 1 {wr , 7 43180502204 A !
R12-3430-05 TRIM.POT. 10K QOHM s |ve . 3. s, 8 J62-0428-05 BUSHING
R12-440B-05 SEMI FINED 50 k 1 |vrR . 10
®12-7403-05 SEMI FIXED RGS6-FAN 500K| 1 |wR , & L3%=3080-05 N LPFoCOIL THHZ 2t o 3 8
R12-241%-05 TRIM.POT. 5k 2 |vR . 2, & L 365100~ 05 LRF COIL 2AMuZ 2 - % 10
R12-3443-05 TRIM.POT. 10K 1{vR » @ L34-3101-05 | B | LPFLOIL £SMHZ o A
RG2-0150-05 JUMPER WIRE 18 L34~3102-05 N | LPF cOIL SGMHZ 1L » 18
L34-3103-05 N LPF COIL SOMHZ 3 |c s 17, 1%, 20
UPC2OD2Y L29-D410-15 LoIL 1|7 st
pid | S L&0-1011-13 INDUCTOR 100 UH s lL . 1, 2. 24 32 5, 22, 23
L&0-1011-14 INDUETOR 100 UH 16 | L e 30 T 11s 150 214 ’
¥ bIODE RS , 25, 26, 27+ 28, 29, 32, 33
1N60 DIODE 7 |p . 25, 26, 27, 28. 29. 33, 34
MB3614 Ic 1]1c . o1
155133 DIDDE 4
g |o : ;é 13, 19, 200 35, 47, e8| [pER€LL H O I
151555 DICDE 36 | o 4 7.1
: 21: 22: ;.;: ;-'.: 1%3: ;1: 3? flz-1418-05 SEMI FIXED 2| VR . he S
151555 DIGDE o Y 36, 37, 38, 43. 49, 5l. 52 R12-3434-05 TRIM.POT. 10K(B)3 1 | ¥R, 3
s 53, 54, 55, 56, 57, 5B, 64 #12-4411-05 TRIM.PGY. S0k 2 [WR o, 1. 2
151555 DIODE o L 85. 74 RP2-0150-05 JUMPER WIRE 24
s .
151555 B10DE 8 . 55' 120 120 16, 17, 370 52 [0 o ASiay ps-1 pe-tav | 10 | RL .+ 1. 2, 3, 4. S, & 7
9. 10
151587 p1ODE |0 . 9. 10, 46 £ BB
. D1 6 S
1alone DLOCE k% ¢ 3 & o e T 8 N80 bIOBE 2|0 . e 7
15 D10DE

0£9-S1 1sn sidvd




Parts No. LA Description Ref No. Parts No. Description 'ty Ref No.
155101 DIBDE , 10, 15, 14 C91-0769-05 FIXED CAP 0.01 @ | ¢ . 8. 10. 14, 23, 30, 35, 37
151555 0100E . 1. 2, 3. 4, 5, 8. @ s 43, G4, 4B, &9, 53, Sk, S8
» 11, 12. 13- 14, 18 L91-0749-05 FL¥ED CAPACITORO.OLUF ' s 59, &2, TB,105,106,107.,108
181555 D1aDE . 14, 18 ,138,153,156,157,158,159,161
112.503-2 DLODE ;1 £91-0769-05 FIXED CAPACITORO.GIUF € +162,143.185.178.200,204,207
c208.209,210
25ASEZ (Y TR q s 1, 2+ 3+ &
25411152 TR T . 35 E23-0443-05 TERMINAL C(INSLDE) TR 3
25C1B1S (Y3 TR a s . 7 E31-2170-05 JUMPER WIRE 81
FL0-5023-05 N |LP CONNECLTOR 2P 3
E40-5024-05 N | LP CONNECTOR 3P i
CONTROL UNIT {X53-1370-00) Eu0-5025-05 Wo|LP CONNECTQR - 5P 2
E40-5026-05 N | Le CONKECTOR 6P 1
CC4SSLIHOSDL CERAMIC sp S0V 3 e . 7, 740135 S80-0273-03 MINI CONNEETOR 2P 14
CELSCHIHORSE CERAMLE 0.5P 50V 3fc . oes, 9B.112 O O MINI CONNEGTON 3P 5
CC4SRHIHOGTON CERAMIC 7P S0V 10t .71 B&0-Op73-03 MINLSGENNECTOR! &P 3
CC4SCHINGIOL CERAMIE 1P soy ¢ |t . 200 27, 51, 56 E40-0673-05 MINI CONNECTOR &P 1
CCASRHIHYZO. CERAMIC 12P SOV 1o s132 ELO-0773-05 PIN ASS°Y 7P 3
CCA5SLIH10QD CERAMLC 10P sov s |c . & 9, 75,138,223
CCL5CHTHD2DC CERAMILE 2p 50v 3 |e .12, 33, 41 1TT310TE VARL-CAP DIDDE 1|0 . o2t
CCLSRHIH150) CERAMIC 15P s0v 3 lc . o2s. 28s 34
CC45RHIH1BO) CERAMIC 18P Sov 1 ¢ .72 J31-0307-04 LOLLAR 8
CLLSSL1H150) CERAMLC 15p S0y 1 e s oa1s Je2-0428-05 BUSHING 8
CCaSRHiNZ20J CERAMLE 22p oy s {¢ L a8, 7. 96, 97,131 Je1-0sud=05 VINYL TIE 3
45UJ1HOSOC CERAMIC 5P 50y 1 e .
Egasunwmuo CERANLE 10p sov 1 le g L32-0666-05 N |OSCILLATING €OIL 2 L . 6. 20
CCuSRHIHZTOU CERAMIL 27P 50% 2 |t ,16B.174 L34-2207-05% N UNING CDIL 48MHT EO I P |
£L&55L1H330] CERAMLL 33P 50y 306 Lai.101.102 LI4-7208-05 M| TUNING €DIL 24MHZ o |1 . 2, 5. 8. 7
CL4SRHIH330) CERAMLE 33F SOV 2 ¢ . os0, se E3k=E 20§00 NO|[FLUNTHE COEL  GHHE A -
b R F A 1op <oy 518 Cuisiads £34-2211-05 N[ TURING COIL SEMHT 2|1 . 8. $. 10
CL4SCHIHLA0) CERAMIC 18P sy 1 |c L3217 LEL-2212-08 M| TUNING COTL T4MHT ) T s 15, t&
CLESRHINIFOL CERAMIC 9P Sov 2 |¢ 169,173 c3dnEendsoa i N UNIEGLOLL 2. Buk2 2 |7 .17 18
CC4SSLAHG7OS CERAMIC L7P sov 2 |¢ . B7. 89 34 g 2Le S0 N TONTHE: EBEL 8.HHZ 2 | T . 21, 22
CC&SSL1HSE0) CERAMIC 54 50 1|t .102 LR =0T h I LR C L L M2 2 | T s 19, 20
CCASAHIHATOL CERAMIC 47p 50¥ 2 |¢ s170.171 LAG= s~ LN IRECOLL T .11, 12, 13, 14
CCLSRAIH560U CERAMIC 56P 50V 2 ¢ 1100111 L34m510%-03 LR ECEIIL 2 | T . 230 24
CCASSLIH101) CERAMLC 100P SOV 3 (¢ . 24, BR,175 pegazeoLs 13 INDIE0R 22 Uuw 1L .32
CC4SRHING3DL CERAMIC 3p 50v 1t . 84,133 LR TaE- 03 NpAGTOR L8 UM 2 (L . 24025
CCe55L1H151Y CERAMIC 150P SOV 6 |C . 4, 17, B1l, B3,141,143 L D04 & 213 INDAGTOR 109 Un 7oL s 33, 34, 386, 370 38, 39, 40
CC45RHIHOSAL CERAMIC 5P 5oV 2 ¢ . 73, 8e L0 2201 203 INDUCTOR E= Uk 2 L s 12,13
CCASTHIH100D CERAMIC 10 sov 1t L1360 e LNDRLTOR §2 Mu 2 L .10, 11
CCASTHLH1Z0M CERAMIC 12P 50V 1l .70 Ll gPE g INEDCTOR 1o Un 1L sl
CCLSTHIH3SDY CERAMIC 19p sov 1 e 129 Lafmiglezi3 IND3ATON 190 LUw 2 JL . 4s8
CEOLWIC100M ELECTRO 10 16y 1 l¢ ,199 INDULCTCR 270 UH 2 L, 21, 22
CEOLY1AL7OM ELECTRO 57 107 7 |c ,189,194.195.196.213,215.216 INDL TR 330 UM 2 (L . 8 3
CEOLWLATOLM ELECTRD 100 10¥ 5 ¢ . 1, &8.,125,1B5,192 INDUCTCR 470 UM 2 | . 5.17
CEO4WLHRLTM ELECTRD 0.47 50V 1 |e 120 INOUCTOR 100 UM 7 (L . 1. 2. 15, L&, 23, 29, 31
CEO4LWIHOTOM ELECTRD 1 sy 2 |c Li18.214 [NCULTOR 150 UM 3ol . 14a. 26. 27
CEOLWIMRR2M ELECTRD 2.2 50¥ 1t |c ,i90 e INGUCTOR 229 UM 6 [L .+ 3, 7, 19, 28, 30. 35
CED4WIHARTM ELECTRD L“.7 SOV t | L3303 L:‘i—J’zas-OT CERAMIC FILTER 8.4MHT i CE . 1
CK4SBIN33IK CERAMIC 330P 50V 2 ¢, 82,142 b A S a0y RS TAL 24MHl T .1
CK45BIKT02K CERAMIC 1000F 50V 8 (€ ,196,115.119,151,164,179.197 LrTolesTo0s LRTSTAL 8-1MHz -
,198
CK45B1HZ22K CERAMIC 2200P 50V ¢ . 69,126,187 MB4OS2 ic 1 | 1¢ . o1s
CKLSFIH1G3Z CERAMIE 0.01 50 C . 29, 36, 60, 81, &3, Th, 77 MC140778 ic 1 |16 . o2
. 80, 8%, B&, 90, 95, 59,100 MER11 DI0DE 1 |0 . osa
CK4SFIH103Z CERAMIC 0.0l 50 ¢ L 104,109,116.121,134,137.140 MN&1LTC Ic 3|1 . o3 4. 13
P144,169,155,166,167,176,205 MTZ7.54¢ 0I0DE 1 1D . 2%
CK45F1H1032 CERAMIC 0.01  50¢ L s212.219 M54L59L I 2 |1 . 5, @
CagZMIHL03K MYLAR 0.01 50V 1 e . oee
COFZMIHLTSK MYLAR 0.047 50V tole 123 R12-4411-05 TRIM,POT. SoK 1 vk . o1
CAFZMIHI0LK MYLAR .1 0¥ 1 |cC S182 R0-0511-05% RESISTOR BLOCK 2 RE » 1. 2
CaeZMIH10ZK MYLAR 1000P 50V 1|0 .22 R$0-0515-05 RESISTOR BLOCK 10K X & 1 | RE . &
CFIMIH1S2K MYLAR 1500P 50y 2 o . osss1m1 RPO-0534-05 RESISTOR BLOCK 10K X 5 1 |”E . 7
LO5-0309-05 TRIMMER 40P 1|t . 1 R$0-0561-05 RESISTOR BLOCK 22K X 6 1 [RE . S
£05-0030-15 TRIMMER 20FF 1Te . o2 RS0-0574-05 N | RESISTOR BLOCK 4.7K X 11 1 |rRe . 3
£90-0838-05 ELECTRD 1 S04 1 e sz202 RS0-0575-05 BESISTOR BLOCK 10K X 3 1 |RE . &
£91-0119-05 CERAMIC 0.047 25 35 |, 2, 16. 21. 22, 28, 32, &4 R92-0150-05 JUMPER WIRE 20
. 674 72, 79, 91, 92, 93, %
L91-0119-05 CERAMIC 0.047  25¥ F117,126.127,128,139, 145,148 SN16F13F 1c 5 iC . *. B, 10, 11, 12
147 148,152,160,177.180,483 GNPLLSTEN Ic 1 e .21
£91-0119-05 CERAMIC 0.047 2%V s188,386,188,191,193,204,211 SH7LLSDIN Ic DR M74L893P 1 |, e
¢%1-0498-05 FINED CAP ¢, 35P L 39 SNPLLS112AN Ic OR M74L5112P 2 |16 . 1. &
£91-0657-05 FINED CAP 0.022 Sa01 SNP4LS145N Ic OR M7ALS145P 1 |10 . 22
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Parts No. i Description Q'ty Ref No. Parts No. He. Description IG’ty ‘ Ref No.
$21-0401-05 No|DIP SWITCH 10 1 DISPLAY UNIT {X54-1800-00)
TAS? N | TRANSISTOR AREY Q 55 P
TC4011BP 1¢ ; e . 14, 25, 26 CEQGWAALTOM ELECTRO 47 104 e o1
TC4G71BEP NI 3 |1c . 23, 27 CEOLWICIOLM ELECTRQ 100 16V i1 ]c 2
TMREO4SP-3034 | N |1IC 1 |1C - 19 CEQLWLYIDOM ELECTRO 10 15y 3l . 3. 5. 8
CRFZMINLIOZK ®YLAR a.e1 S0y 1 c [
£90-0840-05 ELECTRIC BLOCK CAPACITOR 1|t . 7
UPDADATHC-0%2| N | IC 1c 16 °
el Te ; e . iR, 35 £91-0119-05 CERAMIC CAP 0.047 z (e . 8 9
P c- |
UPD4LLC-D Ic 1 [1C - 18 £31-3026-05 N | TAPE CABLE 2 WIRE 1
. £21-3025-05 N | TAPE ¢aBLE 10 WIRE E]
1N80 DIDDE 1 |p . =8 £
155133 DIDDE 5 |0 . 286, 27, 28, 29, 39. 40 E4C™0e73 05 LML CONNCOROR 2P x
15¥534 DIGDE 1|0 .20 E40-0373-05 MINI CONNECTOR 3P 1
151555 DIODE sa |0 -+ 5. &, 7, 8, zz, 23, 24| |ERQ7UPTE-05 | PLM agatY i 1
30, 31, 32. 33, 34, 35. 38 £40-3008-035 PIN CONNECTOR 3P 1
151555 DIODE D . 37, 41, 42. 43, Lb, 45, 46
. &7, 48, 49, 50, 51, 52, S3 FLF1LFMF M [ BISELY TUBE 1
151555 DIODE b S4, 55, SBs 59, 60, &1, 62
a3, ki 25, ie. 27, 88, so| |421-6133-04 | N | HARDWARE FIXTURE 1
151555 PIODE D] 70, 74, 72, T3, Th. 75
151587 BIODE w2 |0 2z s 4l sl tos 1z, 13| |L19-0323-05 TRANSFORMER L L
e 16 9. 1B, A9 L40-1011-14 INGUCTOR 100 UH 1 (v . o2
1525858 BIODE 2 |D . 1, 11, 15 L40-1011-13 INGUCTOR 100 UH 1L .1
28A1015¢Y) A\ s la . 35, 43, 50, s1. sz, 53, 54 | |MT2B.2.8 ZEMEE PIODE  F.2v R
25C1923¢M TH W |8 4 9. 13, 14, 24 MTI&.20h ZENER DIQDE 6.2V 1 o . 8
25C17750(E) TR a 10, 11, 12, 21, 22, 23, 32
? 33 3y o Tt e R$2-0156-05 JUMPER WIRE 17
25C440(8) T 2 1, 16, 17
2SC1959(Y) TR f e} : 19’ ! UPABOC N Ic 3 £, 1, 2, 3
FSC1815(Y) " 30 |8+ 2, 3, 4, S, &, 7. B UPDB243C Ic I I S S
, 15, 1B, 20, 25, 26, 27, 28
25C1815¢Y) TR a . 29, 30, 31, 36, 37, 38, 39 184355 DIODE & |0 . 1. 2. 5 4
s 40, bls 42, 4he £5, 4G, 47
ZEC1B15(Y) TR Q. 48, 4% 250195907 TR 2 le . 1. 2
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PC BOARD VIEW

RF UNIT (X44-1580-00) Component side view
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IF UNIT {X48-1390-00)

PC BOARD VIEW

Component side view
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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
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2 Bend C11 as shown left after Do not install them as indicated
sofder confirm not over edge. in the PC  board with silk printad {Cover the C30 leads with ilux
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a length should be minimum.}
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DISPLAY UNIT {X54-1800-00)

Component side view
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ADJUSTMENT

REQUIRED TEST EQUIPMENT

1. DC Voltmeter

1} Input resistance: More than 1 MQ

2} Voitage 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, BOOmA, 2 A, 10A,
High-precision ammeter may be used.

3. RF VTVM
1} Input impedance: 1 MQ and less than 3 pF, min.
2) Voltage range: 10 mV to 300 V
31 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 5 kHz
21 Output: T mV or less ~1 V, low distortion

6. AF Dummy Load
1} Impedance: 8 @
2} Dissipation: 3 W or greater

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

8. Sweep Generator
1} Center frequency: & MHz ~ 80 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 dBI1 V
3} Output impedance; 50 &
4) AM and FM moduiation can be possible.
NOTE: Generator must be frequency stable.

10. Frequency Counter
1} Minimum input voltage: 50 my
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

rNPUTo—_1p—4

=
To ceil pack :: 1op

OUTPUT

To oscilloscope

330 100P
GND O GND
21 For adjustment of PLL BPF
INPUT O———| OUTPUT
To PLL unit i ThBO To oscillascope
IN60 ] 100P
GND O & & O GND

15. Directional Coupler

16. Power supply
13.8V DC. Min 4 A

PREPARATION

Unless otherwise specified, set the controls as follows.

POWER ............. ON STEP................. OFF
NB............ OFF MIC . ... MIN
SEND/REC ......... REC REPWR............. MAX
ATT OFF SQUELCH .......... MIN
NAR/WIDE ......... WIDE RIT CEN
VFOIM . VFO IFSHIFT............. CEN
MODE ............... VSB AF MIN
FUNCTION ......... A AF MAX
SPLIT........... OFF BAND................ 50
LOCK ... OFF RIT. ... OFF
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VOLTAGE ADJUSTMENT

ADJUSTMENT

Measurement Adjustment
Item Condition Specification Remarks
o | Unit |Terminall Unit | Parts Method
Voltage ad- | POWER SW: ON DC VM [IF
justment and | MODE: 55B
confirmation SEND SW: REC
11} 8V 221 8.55-0.45v
12} -BV 22 -2 —5.9—~--6.1V
13) 14y 22 -3 13.5V £0.3v
5V 22 -4 4.75-5.25Y
0.05
141 RFG 25 -1 |SWITCH | VRE 2.6V *4 v
{5) RXB 23 -2 11.0V 0.3V
5-2 B.OV~9.0Vv
SEND SW: ON ov
(6H BXB 52 ON AIR (IND} lights
SEND SW: ON 13.2v+0.2V
{7} RL 34 -3 ’ ov
. - ki OM A8 (IND) goes off
181 TXB | 51 |IF VR6  |SEND SW: ON 8.8V+0.1V |
(9 TXB 5-1 SEND SW: OFF ov B
(10) Li BATT CONTROL | + More than 3.0V
CONTROL ADJUSTMENT
| Measuremant Adjustment_
Item Condition ; Specification Remarks
TSt | Unit |Terminall Unit | Parts Method B
1. Adjustment | {1} Use syncroscope probe Foounter| CONT | TP3 CONT | TCH ADJ to + 7Hz
of standard | (2} 24MHz 24.000.000Hz
oscillation
2. Voltage ad- |{1) vCO3 DC VM TP1 L& ADJ to 6.8V 6.8V {FM)
justrment {2) Display: 50.050.0MHz 2.1V + 0.3V (LS8! ]
and confir- | 13) MODE: FM Confirm
mation
14 WwCO2 TP2 L20 ADJ to 6.BV 6.8V (FM)
1.7V 0.3V |USB) Confirm
3. CAR LEVEL |[{1) CAR RF V.M Hot TC2 ADJ to 0.32V 0.32v
terminal ; 1.0V P-P)
4. VCO COIL {1} Display: 51.025MHz RF ¥M | CONT |D2 CONT | T1 ADJ to MAX output | About 032V 48MHz
ANODE MATCHING
COolL
{2} Display: 28.025MHz T2 About 0.2V 24MHz
MATCHING
CoiL
{3} Display: 7.025MHz T3,4 About 0.25V 6MHz
MATCHING
COiL
4] Display: 21.025MHz IC2 14 T5.6 About 0,54V 18MHz
| MATCHING
15] Display: 31.025MHz D3 T7 Abaut 0.2V CoIL
ANODE .
|6} Display: 50.025MHz Ic12 2 T8.9, About 0.24Y 48MHz
MODE: USB 10 BPF COIL
{71 Display: 28.025MHz T11,12 About .35V 24MHz
MODE: USB BFF COIL
{8} Display: 21.025MHz IC12 3 T13.14 About 0.25V 18MHz
MODE: USB BPF COIL
9} Display: 7.025MHz T15.16 About 0.24V BMHz
MODE: USB i BPF COIL
110} CAR output ican T17.18 About .15V 2.83MHz
BFF COIL
{11} CAR output Hot T19,20 |ADJ to 0.32V 0.32v B.B31MHz
terminal TC2 BPF COIL
{12} Display: 51.026MHz De T21,22 | ADJ to MAX output { About 0.35V 0.15 ~0.4MHz
MODE: USB ANODE BPF COIL

23




T5-670

ADJUSTMENT

Measurement Adjustment
item Condition Specification Remarks
Tt | Unit |Terminal|l Unit | Parts Method o
{13} Display: 50.025MHz SWEEP | CONT (IC12 2 |CONT |T23,24 | Adjust to B.6MHz as .5MHE 1.06 - 7. 65MHz
Connection SCOPE Q31E shown at right. % BPF COIL
*IC12 1 SWEEP
*(Q31 E Detector
5. Encoder {1} Remove the VFO knob and | SCOPE | CONT 4 -3 Point C may be
adjustment maotor-drive the encoder at located any-
approx. 300rpm, wherg, When a
mMotor is not
available,
- = manually turn
g B tha VFO to
A I B chack the duty
0 ratio,
{2} EN1 duty ratio adjustment: Encoder | VR1 After adjusting
Turn a mator CW and CCW. e with the VFO
| H ] control turned
A1TTTHH CW, check that
rIRRN B ]
LS internals D and
E are also iden-
tical when the
VFO control is
turned COW.
{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 TPS RF
adjustment MODE: FM
7-99¢ 7.499MHz T28 ADJ to 6.0V 6.0V
5 60 6.600MHz 1.5¥~2.6¥ Confirm
Ay 790 24 .730MHz T29 ADJ to 8.5V 6.5V
91 000 21.000MHz 1.3v~2.2V Confirm
a9 990 29.999MHz T30 ADJ to 6.5V 6.5V
W €0 24 .800MHz 1.3v~2.2v Confirm
5L 9O 53.999MHz T31 ADJ ta 6.5V 6.5V
S50 OO 50.000MHz 1.3V~ Confirm
(2] All BAND 7.00MHz RF VM TP3 Confirm all BAND by |0.9V ~2 dB
pushing BAND SW. Comfirm
53.000MHz
RX ADJUSTMENT
Measurement Adjustment
item Condition Specification Remarks
et | Unit | Terminall Unit | Parts Method i
1. RX B-P-F {1} Display: 7 MHz BAND SWEEP | RF D3 RF Caonfirm waveform 6.6M 8M 2dB
MODE: FM SCOPE {cathodal as shown at right.
Connection DETEC-
*RF U 2 : SWEEP TOR
*RF U D3: DETECTOR | BEm BM
*Preset core of 2B
RF U ,T2,T3,T19 att the I Confirm

way inside.
: T2,3,19 s IF trap coil
See item No. 4
2 :7.12,28MHz BANDs are
adjust under TX BPF

P.51
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ADJUSTMENT

TS-670

Measurement Adjustmant
Itern Condition Test o S P Parts Mathod Specification Remarks
. nit arminal it a at
1. RX B-P-F {2) Display: 21MHz BAND SWEEP |RF 03 RF 1dB 21M 22M 23M
SCOPE [cathode}
DETECT- t M 2EM Z3M
OR 145 .
Confirm
[3) Display: 28MHz BAND 24M 26.5M 3dB 30M T
Confirm
(4} Display: 50MHz BAND T4,5.8 2dB BOM 52M 1 S4M
7B
WO GZRA GAN
- 1
ZER i Comfirm
.2, MULL (1) BF GAIN VR: CCW MAX RF WM ..IiF R46 IF TC1 LEVEL MIN
IF SHIFT WR: CENTER VR1 lBdjust back and forth,
3. RX AMFP {1} Display: 7.150MHz AF VM EXT.SP | IF L1.2 ADJ AF output * L2 must
MODE: CW 585G L4 MAX, realign at
585G OUT: -6 dB SCOPE ; FTEME S.
RF GAIN VR: CW MAX s.P i 120 | ADLLAE sutpu meter.
T22 MAX. .
; * T24 will
T23 Repeat 2 ~ 3 times i : NE
T24  |this ADJ. “i_a 'gn a
T25 alignment.
VR1
4. IF TRAP {1} Display: 7.980MHz AFVM | IF EXT.SP | RF T2,3 Align te MIN order as More than 70dB
SSG display: 8.830MHz S5G T1g T18, 2, 3.
SSG ATT: BOdB SCOPE
S.P
5. NB AMP {1} Display: 50MHz BAND N.G. IF EXT.SP | RF T26,27 | »Adjust T26,27 to Cornfirm under high
ANT: NOISE GENERATOR SCOPE will wark point dec- | input {SSG + 30dB}
NB SW: ON 5P reasing N.G output. | and low input (S5G
T24 *Align slug out point. | + 3 dB).
6. S METER {1 Display: 28.900.0MHz 556G S meter | IF VR3 Set to mechanical
MODE: CW start point. Meter fluctustion
NO SIGNAL b
Set poin
RF T9 ADJ AF output MAX.
i -
VA3 sdjuatment
Mechanical ¢ poant
{2) SSG OUT: 8dB SsG |IF S METER | IF L2 S1 adjust CCW from | S1 (8 = 38}
peak {turn stug out}
{3) 3G OUT: 30d8 VR4  [S9 59 (30 + 6dB)
(451,59 Adjust repeat (2.), ot
{3L
{6} MODE: FM FM VR2 Adjust at RF meter 120"
S5G QUT: 30dB 52.010.00 {30+ 6dB}
{MOD 1kHz DEV bkHz)

25



ADJUSTMENT
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Measurement b Qldjust;nt
Hem Condition T T - Specificati Remark
Test ] i : pecification s
aquipmant] Unit |Terminal| Unit | Parts Method
| | |
7. AGC |11} S5G OUT: 30dB | CW. AM—FAST
MODE: CW. AM SSB—-SLOW Confirm
l : 558 J|
8.sQ [ 113 MmoDE: ss8 IF | VR2 | Adjust VR slowly
S0 VR: 12 o'clock and step at Confinm
i threshold.
; 12) MODE: FM 8:30-9:30
9. BEEP tone 11 AF GAIN VR: CENTER AF WM EXT.SP IF VAR5 | Adjust “"PEE" tone., | 100mV
BAND SW: UP AND DOWN | SCOPE
Connect IF U 27 hat line
to GND.
—— m— t
10. RIT {1 RIT: CENTER BW VR5 | RIT SW ON, OFF Same AF tone. RIT
85G OUT: 104B squal level RIT ON, RIT IND {ight
RIT SW: ON OFF an.
FROMNT RIT + . 1kHz Cormfirm
PANEL VR
11. RF ATT RF ATT ON, OFF About 3048 DOWN | Comfirm
TX adjustment
T Measurement Adjustment -
Itemn Condition Specification Remarks
Tast . F
aquipment| Unit | Terminal| Unit Parts Method
1. Base current | {1} Display: 28.800MHz DC AM [FINAL | A FINAL |VR1 If adjustment to 300mA,
MODE: US8 300mA is not {200 ~ 300mA}
MIC VR: CCW MAX possible.
RF PWR VR: CCW MAX 200mA or more at
FILTER U : VR, VR2 position where
t CCW MAX reduced about
| 10mA from about
| 10mA from VR
| MAX.
FILTER UMNIT
SEND SW: ON B vRz | | 200ma
: {2} SEND SW: OFF ' '
POWER SW: OFF | |
{3} POWER SW: ON 1 1 |
2. POWER {1} Display: 52.000.000MHz POWER ANT | = Adjust to MAX
MODE: CW METER {60-7) power output,
RF PWR VR: CW MAX SCOPE RF TC1 «Repeat adjust RF
FILTER U VR1,2: CW MAX 5 U TC1 -3,
RF U TC4: MAX CAP 3
IF U vA9: CENTER T41
RF U DRV Connect terminal 42
| SEND SW: ON |
| FINAL U TC1: MAX CAP IF Lo , |
' FINAL |TC1 | If power is over {
t 10W reduce to 10W
with VA and adjust. | i
| SEND SW: OFF
3. TX-BPFF MODE: FM SWEEF 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 ANALY-
RF U DRV: 500 DUMM and ZER 6.5 8.0 gom
SPECTRUM ANA- 500 | 2df or
LYZER DUMMY s
(1) Display: 7MHz BAND RF 5042 RF TiZ2 Slug out over 3
DUMMY 15 turn on RF U
18 T34, 356 l |
= - A A ) j
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ADJUSTMENT

TS-670

Measurament Adjustment
Item Condition Specification Remarks
Test
£ Unit | Terminal| Unit Parts Method
SEND SW: ON
(2} Display: 21MHz BAND T11
14
17 5
3dB or
less gt
13} Display: 28MHz BAND RF T10
13
16
4.5 T 28 10
i 3dB or
id lass
{4} Display: 50MHz BAND TC3 TC3,2 has ad-
2 justed for gain up.
Taz
42
[ SOM SEM mam
248
SEND 5W: OFF )
4. POWER {1} Display: 53.999MHz POWER ANT FILTER |WVR2 Adjust to 11W 11w
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 SwW VRS Adjust to 1.6W 2.5W or less
{3) SEND SW: OFF
{4) MODE: CW iF VRS9 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 fiuctuation
MIC VR: CCW MAX METER @ point. i
RF PWR VR: CW MAX AG SET point
SEND SW: ON AF WM
RF/ALC SW: ALC
YR3 rérta‘te degr_e_:
Machanical ¢ point {H2)
12) AG out: 1.5kHz BmY VR4 AG out: increase Adjust ALC full
MIC VR: set to 51 B6dB from bmV. scale.
{3} MIC input: OFF No ALC METER sw- Confirm
RF PWR VR: CCW MAX ing o
SEND SW: OFF

27
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ADJUSTMENT

Measurement Adjustment
Hem Condition Specification R i
Tost pecificat emarks
; 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 FOWER VR1 Adjust VR1 to 9W aw
: 28.499MHz METER another side of
ANT: 1501 load 1500 28.499MHz or
SEND 5W: ON LOAD 21.499MHz high
power side.
v i
I SET —[ P ]—| 1500 |
{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 +8.83MH:z
MODE: CW METER {7-50) VR4 {Repeat VRZ, 4 twice)
SEND SW: ON SPE-ANA T33
SEND SW: OFF
{2} Confirm at 52.990MHz 60dB or less
{3) Display: 53.999MHz CONT |WVR1 Adjust to MIN sprious at + 100kHz
MODE: AM
SEND SW: ON
{4) Display: 21.499MHz RF VR3 Adjust to minimize spricus.
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 —
37 0 40 320 160 B0 40
AG
00Hz Sev
|
AG \ . T —t]
2 T00Hz Smy 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 1o | —50dB of less
BALANCE MQDE: USB, LSB METER (7-50 YR8 minimize.
MIC VR: CCW MaAX SCOPE
RF POWER VR: CW MAX AG 2
SEND SW: ON SET
SEND SW: OFF AF VM
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ADJUSTMENT

Measurement Adjustment
Iterm Condition Specifi B "
Tost | Unit |Terminal| Unit | Pans 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 WRY Use USB: LSB:
ERROR VRS LS8 TX.RX equal fre-
quency
VR10 Cw CW: Same as USB
frequency
11. RF {11 MODE: FM POWER ANT FILTER |VRS RF PWR VR: Adjust | RF METER 10",
POWER RF PWR: CW MAX METER METER to 10W.
METER SEND S5W: ON
RF/ALC SW: RF Confirm
{2} AF PWR VR: Adjust 2W Confirm RF METER
2W W
 SEND SW: OFF
12, HF: VHF 11} Display: 53.499MH:z, POWER METER | RF TC4 Adjust to equal if 53.499 is low as
LEVEL 7.499MHz METER fluctuation on ALC 7.499 adjust 1o
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 0.83V/80
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 VRE: BV~ 2V
: CW shorter
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TS-670

MICROPROCESSOR OPERATION CHECK

ADJUSTMENT

1

(2} VFO/MEMO: ON

(3} MS: ON

Confirm each mema
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.

Meaasurament Adjustment
Item Condition Specificati R k
Test . pecification emarks
N Unit | Terminal Parts Method
1. BAND {1} POWER PLUG: CONNECT Display METER CAMP: light
1 {13.8V}) on
POWER: ON VFO A
50.000.00
{2} UP: Push Display: 51.000.00 | Confirm hight
Confirm “'PEE"" tone. | dosen’t
change.
13} UP: Continue push 7.000.00—21.000.00 - 28.000.00
I
29.000.00
i
50.000 .00
1
53.000.00—52.000.00—-51.000.00
Confirm continues
display as above and
“PEE’" tone.
14 DOWN: Push Confirm light doesn’t | Dislay changes down
change. 1MHz or 1 BAND
and ""PEE’" TONE.
151 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 1
ON VFO A As display
i }
OFF VFO B
A/B SW: VFO A Back weords function
of VFCO B
SPLIT SW: ON
3. F STEP {1} F. STEP: OFF Confirm frequency QOne knob rotate
MODE: S5B, CW, AM change: about 10kHz change
N CW: High freq.
(2) F. STEP; ON CCW: Low treq. About 100kHz
chage
IND light on
i3} MODE: FM About 100kHz
change
{4) F. STEP: OFF About H00kHz
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 SwW. : B0.000.00
N : USB
All RESET
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ADJUSTMENT/PACKING

T5-670

Meaasuremant Adpustment
Item Condition Specification Remarks
Tast
squipment 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 1MHz,
F. STEP ON-OFF SCAN speed has
change
PS. G: OFF IND goes off
7. ENTER {1} VFG/MEMO: VFO A Display: 53.210.1
ENT: ON IND light on

TOKEY: 5832101

ENT: ON
(2) ENT: ON Display: 7.000.0
10 KEY: O 7
ENT: ON
Ass'y bag Warranty card
{M25-0079-04) (B46-C058-10) X
DC cord ass'y i
{E30-1648-05) nstruction manual
Fuse {850-4116-00)
Cushion

tH12-1315-04}
R

Protective cover
{H20-1410-13)

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

Packing fixtura (R}
IH10-2589-02)

Packing carton (INSIDE)
(HO1-4547-04) k.M

K}



TS-670
ADJUSTMENT

ADJUSTMENT PART LOCATION (TOP VIEW)

BACK

MIN
TET @-
o
121 ™
T =
- Sh
T
e
S o
Ay

4

o [0 e :
4 AEIEN b Lt
. o 24 e - 7 MMz
T3 T2 - TS & ) e
. 5O Mz E \/.;._iQH LA —_—
= L — ‘: {ﬂ
) T ]» «E__)jn: Lz. --'] )
== = 1 06- 7 55 MH:

24.000.000 Hr ¢ -

g, P S

S0 1 i

CONTROL UNIT (X53-1370-00}
{
FM-430 UNIT
IF UNIT (X48-1380-00) {X48-1340-01) (Option|
x vE3
v
- ,_I-’_
*® KNI
TR .5 mogens Nl T2
. 5 SE
I \-J % e e x
i w7 N\ e (
® ) Ry ;5‘
BEER 100 i i A =
(8} :
iy’ YR
Bl &3
l'\_] £ 5 ZERG unt
TX POWER i
wH1D ¥ e
% | SIDE TOME @}3 .
ix 7
ENCODER UNIT §§ " >
(W02-0328-10) ic z@sdc 2
— fibEec
e i
OUTY A ’—‘_? . ‘-‘---! i} (x
wan \’r_n\z VRO VRS ) VAT wAs |
Y W wo
SWITCH UNIT

FRONT ﬁ

32




ADJUSTMENT

ADJUSTMENT PART LOCATION (BOTTOM VIEW)

BACK

FINAL UNIT (X45-1320-00)

wR1 wRl
* M
BIAS 300 mA Bias 200 mb

FILTER UNIT (X51-1320-00)

I
K _;“ b3 430 MHz
WAz vt Te1 X POWER Max
FWD  REF

RF UNIT (X44-1580-00)

GC-10 UNIT {X44-1610-00) {option)

T1

ANT COIL

™3 T2 13

F]ry] B B3 ez TRAR CoR
@ [Ei@ - Ti0 Adi

E{jl s 5O MH: AF COIL
= SO

T~ 28 MHz AF COL

CW BREAK 1M Ad)

TC2
TEA (A T POWER A
@ Yo e 2a
TAL 43 Ad
CF 1D sy
T4z T459 MMz 21 33 MH [5
I —| 135 k, Spunaus Wik | T15

(»
a1 i Lr-_\\|
- B0 MHz (RS
/\-\ Tx POAWER MAaX
e ]

VH‘(;\ o T AEE MHZ
\__«—‘-__X_ TX 2purious M
HE&SOMH o,
Q °"'”“'";':' 77, B Mz BAND
X /4883 MHz Spunaws MIN
T WRZ. % T33 Ag

18 MH; BPF

T MHz Ady
T 493 Wbz By

21 Mz Agy
4150 Wbz 4 Y
28 MHE Ady

79 999 MMz E sy
50 MHz Ady

53 598 MHz B 6v

-ﬁ
§l2)
217

L)

wA1
o] e N
LR N gy Ti0 - X1
I~ _.J TX S0 #Hz BPF — I
- =0 | L= Tz _\

OO )
= e R =
S|SB A
EOAEAE A

§ & 3

™ Ll -

P B

- - -

G600 MMz
w W

Lk
|
M [P
|
s (] o
; 15?3 ME :@ lag
|

12,000 MMz

65V K
18,000 MHz

BEY 70| Las

@ TE~ 1.8 MM @T'—EB

T33
9 o o] B B3 M TRAP COM
ko s Y Y™

TR

V5-1 UNIT

p—

WR1

®

FRONT

33



Ve

‘ * RX SECTION

L —a - ——— WU
| o] =7 G 5
iy
:-h—:;—::.?':l _— ; a2 _E|l LA
ENTER J.EJ.‘_‘!‘: H
“f
[LET R [15
r= B d
| BT e D1
L oy
o b=ty
- = ot
O ==y g
L w Ly

TG e

00—

The figures shown are signal generator output required for a cons-

tant audio output with a constant AF gain control setting. Set the

NOTES

° SSB:
AF control for 0.63 V/8 2 {50 mv)
generator input AT 21.225 MHz 121
(50 MHz BAND).

° FM: =

°FM: = Tp inject signal generator output ¢

audio output 0 dBy signal
MHz BAND) and 52 MHz

Set the AF control for 20 dB NQ at FM and 55G input at 52 MHz.

onnect a 0.01 yF 50 Wv

capacitor between the signal generator and the check point.

*TX SECTION

019V
018w

0.14v
008 101491
10 Cav)

558 kHr 04V D 3y

o013
PIN Diods 16,084

Das

CAR

Q015y
10 02wt

"“ W UNIT (X48-1390-00)

NOTES

f 21,225 MHz {52.01 MHz)

MODE CW 5
¢ 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.

1
k-2 |
SWITCH LT (%47-1650-00 5ia)

F Ly I'mlm-ml‘-|

L . | |
| g " = n| ?i T ocan 1|
| | @t [U = bl | AN ase mwt pan 1 - . |
L o ¥ oo by :q ::.—'—:p: J__I if St T MO WJ\M g
-7 -D‘_}-? NH‘H:‘—@ T3 T : ﬁl_'l_ﬁ_i? pp o """‘T’ | .S "—r1_ D‘__uww.
= L

uﬂ = Emv oy 5 5 o]
F T ‘x“-‘mo‘l —_— |
10PN 'J
. | s |
f 'a;-_'" e |
L] E] R
| 4
+ ]
| =T R !
Y?|
_l L E| = -
l_i IEF’H I_’ LEITY TIF Famia
#55kHr
,i;ﬁ, 21MHz 12w
S2WHz 12w
ouT
015y 014y B o.8% aay
o ' | | FILTER UNIT
! TV { ‘ | - 1X31-1320-00}]
) —
1 |— 1 | ‘ Zay a8y
F o oo 2 o
r — - | - e 4
l—% a2} [ 027 aza | .
{ i ] J| #’
‘ “\q)_E:#“ 1 | |
1021 065 A I | |
10 D14Y) 10 014 | o ‘? ﬁ | I? i |
™

0121 10.022vi
i I

JH%_"

i L e
T37 .40 azg T4l 42 Q30| [i %3] ;
A UNIT (X44-1580-001 - FINAL UNIT (X48-1350-00)—

WYHIVIA 13AT1

049-S1

kbt A L L



GC- 10

[ORTIONY

Fi UMIT (OPTION)

e TR LTI

[

455Kk y

FILTER UMIT

EWITCH
2%C2ane

110

F21, 2MMH2

— 4

5 am
SPUELCH AMP SOUELDK SWITCMING

RS

s ar umit
I

4
|
|
|
|
t
|
|
|
1
|
|
| -
! oo ure e o BUFF
| - = - Q1,22
f ]QI?’[GIB]'OIB' 020] —_
| _I_ Towimer ez Tacemer  [zswis: 2302, |
- — Q23
T <@,
[
|
|
-
|
|
|
!
|
|
1
|
|
|
|
|
|
|
|
|
b

| | FESCIC S |

[

=] e mcnpen unit E
1

¥5-1 (ORTION)

SWITCHIME

- ("EFa
orome e
PEC24%0a7

T CAR
S58. FM

POWER
CONTROL

EETET]
Lt

|
DTRIAES
2SLZ45H

2502086

S TCHING
254733

SWITLM WG
Maiaes

SEND
fswﬂcn

J

P

anT

~ 30MHE

ELTOY

WYHIOVIA X018
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Self tapping screw
[NE7 3012 46} 7 E

Sall tapping screw

IF UNIT INB7-3012-46} &

(X48-1390.00)

FM unit
{X48-1340-01}

Flat tapping screw
INBB-3006-46) 4 By,

Shield plate (*F10-130212|

Sell tapping screw
(NB7-3012-46) &

e Li batt [W08-0323-05
\ //
- i -

SW unit FI9(X47-1550-001

Self tapping screw
IN87-3006-46) 4

Salf raping screw
- 2 INGT-3006-41) 6

Salf tapping scraw

ﬁ:;:;r:IsL;‘: 00 B ° Self wapping screw 4D ng7.3008.46) 4
*1370-001 ; _ INB7-3012-46| 7
Flan scraw i
IN32-3006-48) 2 E]
HLEYE -1
Diisplay wnit ) IN87.3006-46) 4
(X53-1800-00)
Flat tapping scriw
{NBB-3006-46) 2 |
Finad unit 1X45-1350-00)
Sub panel
Key board ams'y
iSSS—O‘__ﬂ -085) Firal cover [F17-0B58-03)
Shadow mask Back panel
(F15-0653-04} pane
Flat screw
IN32-2604-48) & Fitter umit [X57-1320-001

~
@y ™ Pakging (G53-0511-041 2

Flalt tapping screw
(NEB-3006-48) 2

Front glass tBIB-OUM-DdI\\
Panel [A20-2506-03)

HAITY

LMBE MEOE AE) 2

Bind scraw .2:1
IN3S-3006-451 4

Push knop (K29-0758-04)
. 5 |
Encoder ass'y

i o
Push knob {K29-3002-04/ 3- l } LF (W09-0328-10)

AR %-
Push knob K29-3001-04} 3——‘% %22 R B
N S
£,

Name plate (KENWODD! e ;
iB43-1007-04) 2 R
r’ "-\q-_h\ a m%
:(n:gb S:?} _ﬂ % RF unit [X44. 1580-00)
077104 3 S
i com J(f B Knob (outside) (K28-0741.24) 3
(N5 300648 2 3 \ . Knob (mside} (K23-0710-04} 3
Y p _Wk Tee. Knob spring |G02-0605-05) 3
ain krob e T
Knob (K23-0721.04) \\ (K21-0788-04) Fush knaob Sell tapping screw
1K29-3001-04} 2 IN87-3012-46) 4

Band knal

Knob spnng (GO9-0405.05}
1K27-0467-04) 2

A1awassvsia 029-S1
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DISASSEMBLY

Bind screw

Rt To0t ® {N35-3004-41) 8

(JO2-0403-04} 2

Round flat screw
{N33-3006-41)

Case A {A01-0974-02)

SP grill cloth
(BO5-0708-04)

Speaker -
{T03-0027-14)

SF cable —
{E31-0431-05}

SP moonting hardware
(J21-1144-14) 2

Rubber foot — ————————=(@

(J02-0403-04) 2

Canning handle

{K01-0410-05)

o Round screw
% {NO9-0646-04) 2

Case B {A01-0875-02)—

| .
) Foot
{J02-0323—05} . ‘ Name plate

S~
g *\,TQ-'——— (B40-3501-04)

| Spacer
| (B39-0407-04) 2

g Self tapping screw
- — " {NB7-3004-41})

Ll
b2
|
I. Js
Foot mounting hardware
{J21-2573-04) 2 ]

! _ Assistant foot
@ ? 1J02-0407-04)
4
|
Self tapping screw
{NB7-3006-41)x 2
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15-670

TERMINAL FUNCTIONS

Cur;l:‘ctor Ta:rl:nnl Tenr:.::d Function Con;r‘to( Ta::nd T.mmmw Fascilat
SWITCH UNIT [)(41-1 550-00] 1 GND 14 No. ¥ {terminalt
] i RF GAIN VR voltage output {H/9) 2 SPK | AFinput (SPEAKER)
{AI9) 2 IF8 IF SHIFT VA vohtage output fEXT. SP jack. nput)
3 RIB RIT VR voltage output 1 GND 13 No.1 lterminal}
1 MIN RFPWR VR GND ... MIN voltage AOS i = PHONE | T8 SPAF outpint
2 PCY RF PWR VR control voltage output 1 5TS KEY smide tone swatch (KEY IN open)
3 GMD 2 CWD
4 FSQ FM SQUELCH VR input 1H/9) 3 CWD connected fiermmnall
{473} b 550 S5B SQUELCH VR input 4 CWS KEY CW switch
6 LSE LSB IF SHIFT ¥R mput {KEY 1IN switch 1o No. 6 CWES
7 USB USB IF SHIFT ¥R input 5 KEY KEY signal output
8 Cw CW IF SHIFT VR input 3] CWEB KEY CW swiich input=CWB LINE
2 gv g V.UNE 1 PS1 POWER switch 14 V LINE
1 My 2 MIC ¥R output LOAD side
2 GMND MIC VYR GND {Fi9t 2 P52 POWER swatch 14 W LINE
{AIS) 3 GMD MIC VR GND outlet side
4 MV3 MIC VR input 5 GND } 0C & input
1 RFB AF GAIN VYR input tFign 2 14 DC & nput
2 IFB IF SHIFT ¥R input 3 14 DC- @ input
3 = RIT VR et 1 55 MIC: 2= SS LINE
1 AV2 AF GAIN VB output 2 MO MIC: 3 = DOWRN
2 GMND AF GAIN VR GND (D13 3 MIC MIC: 1 =MIC HOT
3 GND AF GAIN VH GND 4 MU MIC- 4=UP
4 AV3 AF GAIN VR input 3] GMD MIC: 7 =MIC GND
5 RIT RIT ¥R cutput 6 ] MIC: 5=8 V source
3] IFS IF SHIFT VR output 7 SPO MIC: 6 = AF output
K RFG RF GAIN ¥R output
5 o i RF UNIT {X44-1580-00}
IF SHIFT VR GND 1 DRY | DRIVE RF output
1 BU BAND UP switch MAKE (ON CONTACT) 1 RAT | RX ANT input
2 BCD BAND switch common {GND) 2 GND AX ANT GND
(C19} 3 BCD BAND switch common (GND) 1 GCA GC-10° ANT oulput
4 BD BAND DOWN switch MAKE (ON GNDJ 2 GND GND
1 BCD 1 MHz STEP switch common (GNDY) 1 NBS Naise Blanker switch GND to ON i
{Efg Z BCD 1 MHz STEP switch commeon [GNDH 2 ATS GND to RF ATT ON |
3 RCO RIT switch common 4‘
4 RST RIT switch side ! & $ Viinpus
5 MHS 1 MHz STEP switch ON side (ON GND) 2 14 14 Vinput '
3 AGC AGC input
ir RFM RFIALC switch RF meter 4 2p —8 V input
[lied] 2 SM RFIALT swilch common
3 SM RF/ALC switch common ! & GC UNIT 8 V outpul
4 ALM RFIALC switch ALC meter 2 L GC UNIT 14V output
5 NBS NB switch (ON GND} 3 AGL GC UNET AGL ot
& V3 VOICE swatch (Push GNDY 1 RXB AX about 8.5 ¥ input
1 sce WIDE/NAR switch CW camman ? EEE 1%:8bout 8,8 V' afpurt
{Irg} 2 CWwW WIDE/NAR switch CwW WIDO 1 [ KEY IN signal*CWB has add when key in
3 CWHN WIDE/NAR switch CW NARROW 2 CWD CW Brake in time conslanl
4 AMN WIDE/MAR switch AM NARROW 3 KEY TRAMSMITT when key down on CW
5 AMC WIDE/NAR sw?tch AM common ] RIF IF output {8 83 MHz)
6 AMW WIDEIN.AF! switch AM WIDE P GND GND
F ATS ATT switch {OFF open, ON GND}
8 58 RECISEND switch {SEND GND) =SS UINE 1 Fit FM IF output 18.38 MH2)
2 GMND GND
1 14 A 14 ¥ LINE (after choke coil}
(Fr9) 2 14 14 ¥ LINE (in front choke coil = after 1 7A 7 MHz BAND information ON =L
POWER switch) 2 21T A 21 MHz BAND informaton ON=L
3 28 A 28 MHz BAND information ON=L
- ; gz‘; E:g:;g 2:;"’”‘ 4 50 A 50 MHz BAND information ON = L
2] SBK RX Blanking pulse input at PLL switch
1 GMND PHOMES GND
{efie]] 2 PHOME PHOMNES SP output
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TERMINAL FUNCTIONS

Connector | Terminal | Terminal . Connector | Terminal | Terminal "
No. No. name Function No. No. name ¥ o
1 7 A 7 MHz BAND information 1 SPO
2 21 A 21 MHz BAND information 2 GND
3 2B A 28 MHz BAND information 3 SPJ
;' 5?4"" ?2 t‘”z BAND Informeton 1 TBL CW key down about 8 V
5] ABB 7,21 m;é:t b0 MHz BAND USE="H" 2 GiB gy anott 7 ¥
) £ 25 : - 3 AXB RX, about § V
labout 11.6 V1
: . blLay 1 RL TX about 13 ¥ Relay control voltage
: Ll 2 Ral Remote ALC input
2 VC2 YOO output to CONT UNIT
3 PG PLL GNO 1 WO Voice synthesizer signal
4 GND GND 2 GND
% Cv YCO control voltage 3 8V pcav B
i cv YCO contral voltage 1 TIF TX output
2 GND GND 2 GMD
1 GCV VCO input from GC-10 1 ALC ALC signal
] - T B 2 PCL power control OC signal
) G GNDI 2 nput 3 RL T* about 13 ¥ Relay control voltage
4 FiB FM about 8 V
1 GND GMD 5 8w DCBY
2 FiaAT Fat TX 8 .83 MHz input ] aND
1 TXB TX+88YWY 2 SPO
2 52 Gain control voltage on TX 1 oM $ meter signal
1 GCO RF input from GC-10 | 2 NC
2 GME GND 1 GND
IF UNIT (X48-1390-00) 2 FAF FM AF signal
1 RIF RX IF signal input 2 FiAE FM sboat & V
3 GND 4 F50 FM 50
B TxB TX about 8.8 V
i ble _ B F5M FM 5 meter signal
2 AMF AM Frequency shift signal 7 ALC FM ALC signal
1 AMC Filter switch signal AM common 1 gy DCav
2 W Fitter switch signal YK-88C 7 —B DC —6 v
3 AN Filter switch signal YK-884 3 14 A 14V alter choke coil
4 Cww Filter switch signal YK-883 i 5y DC 5 Y
) AN Filter switch signal YK-88S
é SCC Filter switch signal SSB, CW common ] e
2 11 ¥ DC 11 V Display
1 S5B S5B 7Y
2 CWB oW T Y 1 14 A 14 ¥V after choke col
3 AMB ARE TV 2 14 14 Vinput
4 N 1 RFG RF gain control signal DC
5 FtB Fi: 8 v 2 MNC
1 T*B TX- 8.8V 1 AGC AGC LINE
2 RXB RX: 9V 2 8Y DCev
1 X8 TX. 8.8V 3 -6 bc -6V
2 G2 RE UNIT TX FET AMP G2 Contral voltage 4 14 A 14V after choke coll
1 My2 MIC VR 2 ! GND
2 GND 2 BZ BEEF TOME ON
3 GMND 1 A2 AFVERE 2
4 MV 3 MIC VR 3 2 GND
| GND 3 GND
2 EMC FM UNIT MIC ANP output 4 AV3 AF VR 3
] MIC MIC input 1 550 55B 8¢ VR
2 GND 2 F&0 FM S0 VR
1 PCY Power control VR signal T END
2 MIN Power contral MIN power set 2 CAR 8.83 MHz Carner input
i GO 1 NC
2 sp SPEAKER 2 CWD CW Brake in time constant control
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TS-670

TERMINAL FUNCTIONS

Connector | Terminal | Terminal Buirietlori Connector | Terminal | Terminal Function
No. Na. name No. No. name
1 cGo GMND at control UNIT ] CWEB CW MODE informaton + 8
2 Cs58 Stand By signal to control UNIT 2 USE IS8 MODE information + B
1 8UzZ BEEP TONE output 3 LSB LSB MODE information+ B
2 GND 1 FMEB FMB MODE nfermation + B
1 AL TX of 13 V Aelay control 2 AMB At MODE information + B
2 BUZ BEEP Tone nput 3 CW8 CwW MODE information + B
3 GND 4 55B 55B MODE information + B
P ] 5TS KEY DOWN to SIDETONE ON 1 74 7 MHz BAND information operate 'L
2 21 A 21 MHz BAND information operate’ L™
P 1 SS STAND BY 3 28 & 28 MHz BAND informauon operate L™
4 hO A 50 MHz BAMD information operate *'L"
P 1 av DCEev ] a5 A 0.5 MHz BAND informaton operate “'L"
2 A 2 MHz BAND wmiormation operare L'
P i CWB CW about 7 v 3 4 A 4 tHz BAND inlormation operate 'L
i 12 A 12 MHz BAND infarmation operate L'
FILTER UNIT (X51-1320-00) ! ‘ iormaton opersie -
5 10 4 10 MHz BAND information operate "L
1 W ANT switch: ON =508 g 8 A & MHz BAND inforrmalion operate "L
2 508 50 MHz BAND Relay Source 7 16 A 16 MHz BAND information operate 'L
1 AL TX about 13 ¥ Relay control 1 PSO VS-1 voice synthesizer address signal
2 FrMB FM: about 8 v 2 P53 VS-1 voice synthesizer address signal
3 RxB RX- about 9 V 3 FBZ V5-1 voice synthesizer address signal
4 PCL Power control ¥R change about 4 P51 VS-1 voice synthesizer address signal
04-3V 5 5V B V output
5 ALC ALC LINE: NO ALC about 2.7 ¥ 8 GND GND
5] 8w DC B WV LINE : T8 T
7 TXB TX about 8.8 ¥ DC LINE input
2 AMFE AN Freguency shift control
1 RFM RF rneter control
2 ALM ALC meter control ! (NG -
2 VSC W3-1 operate by GND
1 RA RX ANT input . ; —
2 £ GND 1 IFS IF shift control vollage input
2 RIT RIT controt input
1 ABEB AMATEUR BAND HAM=""H"" ETC=""L" :
5 50 5O MHz BAND infarmation 1 &:BK1 FX Blarking pulse input al PLL switch
3 28 28 BAND information z [GND -
4 21 21 BAND information 1 P54 Y5-1 voice synthesizer address signal
5 7 7 BAND information 2 SR Voice synthesizer start signal
|51 14V 14 ¥ LINE 3 BY Voice synthesizer OW="H"
COAX N Power input from FINAL 1 dp “d.p " data for display
2 g ‘g’ data for display
COAX &0 ?0 MH:"?{NLEL-J[IDUI 1 f £ data lor display
ot 750 ~ DUiMHz outpurt 2 e “‘g'* data for display
3 5 Y 5 v output
P TxB TX about 8.8 ¥ DC LINE
1 GHD GND
CONTROL UNIT (X53-1370-00) 4 P20
h
1 MHS T MHz STEP by touch to GND 3 P21 sxparidar conitrgl Butit
X 2 BD 1 BAND or 1 MHz STEP DOWN by touch 4 P22
to GND ) P23
3 BU 1 BAND o1 1 MHz STEP UP by touch to 6 PLG clock output
GND 7 CcS chip selector output
1 hL MIC UP by GND 1 GS GC-10 installation sencer
2 MU MIC DOWN by GND 2 G GC-10 mnstallabon sencer
1 55 STAND BY 1 BZ BEEF TOME controf "'L"' = BEEP
2 GMND GND 2 GMD GND
1 GND GHD i By 5V input
2 ENZ Encader input ? Bv BV neut
3 EN1
4 YW 5 V tor Encoder

N

sdijetadl
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TERMINAL FUNCTIONS

Connector | Terminal |  Terminal Fundtion
No. Na. name
1 PB PLL 8 ¥ input
2 PG PLL GND
3 Cy YO control voltage output
1 W2 WCO RF voltage input
i GND GMD
1 CAR carrier cutput
2 GMND GMD
1 RL T¥ about + 12 Relay control
2 1GNDOY —
1 RC RIT switch RIT works when touchar RC
2 RS and RS
1 CZ
2 C3
3 c4 MATREX input of KEY BOARD
4 035
5 c1
1 PGE Progrum scan IND output
2 MS Memaory scan IND output
3 HLE Hald IND output
1 LOK lock INDF cutput
2 STP Step IND output
1 D&
2 [0)s]
8 i MATRIX input of KEY BOARD
4 03
B, D2
8 D1
1 By 5 W output
2 GND GND
1 OAD ON AIR display
2 5 5V output
DISPLAY UNIT (X54-1880-00)
1 v 11V LINE (DC-DC CONVERTER
SOURCE)
2 GMND 0V IDC-DC CONVERTER)
3 -6 — 6 V LINE (DC-DC CONVERTER cutput)
1 f i data for display
2 g "'g' data for display
1 5y 5% LINE
2 dp "d.p.” {dot pointh data tor display
3 & ‘e’ data for display
1 Ccs chip select input
2 PRG clock input
3 P23
N P22 expander control output
5 F21
i) F20
7 GMND GMO

4



T5-670

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 MMz (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 gach band is selected by switching diodes D1 to D12
(152588) and amplified by RF amp Q1 (35K74}, 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 T5-670.
D31 is a circuit which permits the control unit to detect that
the GC-10 is attached to the TS-670,

ADJUSTMENT
Measurement I Adjustment B
Item Condition Tast Specification Remarks
aquipmarnt Unit | Terminal | Unit Parts Method
1. VCO Voltage adjustment DC VM |GC v GC
adjustment | MODE: FM
0.500MHz L34 6.0V
1.780MHz 1.8-2.8V ' Confirm
3.990MHz L36 6.5V
1.800MHz | 1.8V 0.5V Confirm
6.530MHMz L38 6.5V
4.000MHz 1.9V +0.5vV Confirm
11.990MHz L40 6.5V
8.000MHz 1.7V £0.5V Confirm
9.900MHz 2V +0.5vV
11.990MHz i 5.7V £0.5V Confirm
12.000MHz L43 ! 6.5V
15.990MHz 1.6Y +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
adjustrant 0.5~ 1.799MHz) SCOPE {cathodel the right, -
MODE: FM DETECT- SR 2
*Connect the sweep output | OR 598
to AF U 2 connector.
*Connect the detector to
the RF U D3 cathode.
It bl
12} Display: 2MH2 L8,9,10 [
(1.8 — 3.999MHz)
001 oo LI - 4 |'_‘. l
wo—dp-——p acaro ——c aut ' e
Ei T i 8
|
I I Jl
{3) Display: BMHz L11.12 [
4 ~ 6. 599MHz) 13 [
i 4050 B EhA |
8 i
| ‘

SR
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OPTION (GC-10)

ADJUSTMENT
Measursment Adju
ftem Condition Test . . . Specification Remarks
" Unit | Terminal| Unit Parts Method
3. RX BPF 14} Display: 10MHz SWEEP |RF D3 GC L14,15
adjustment {8 ~ 11.999MHz) SCOPE {cathodal 16
DETECT-
OR
15} Display: 14MHz L1718
(12 -~ 15.999MHz) 19
4 OEM
38
=
{61 Display: 18MHz L20,21 ‘
{16 ~ 20.999MHz) 22
16 1B ZIM

GC-10 SPECIFICATIONS
* Reception frequency range

* Image ratio
* |F disturbance ratio

* Sensitivity

* Dimensions

* Weight

: 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

135 mm depth

t Approx. 100 g

Niada SSB, CW (10 dB S/N) AM (10 dB S/N)
Frequency
0.5~ 1.8MH:z 6 dBu (2pV) or less 24 dBy (16pV) or less
1.8~ 7MHz ~6 dBu (0.5uV) or less 12 dBp (4pV]) or less
*7 ~7.1MHz — 12 dBu (0.25uV) or less 6 dBu (24V) or less
7.1 ~8 3MHz — 6 dBg (0 .buV) or less 12 dBu (4uV) or less
9.5~21MHz — 6 dBu {0.5uV) or less 12 dBu (4uV} or less
*21~21 45MHz — 12 dBg (0.25uV) or less 6 dBu {24V} 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 {12.5uV} or less
24 .8~ 28MHz —6 dBu {05y} or less 12 dBpu (4pV) or less
28 ~29.7MHz — 12 dBu {0 25uV) or less 6 dBu (21V) or less
29.7 ~30MH:z —6 dByu (0.5uV} or less 12 dBu (4uV) or less
* T5-670
: 71 mm width
23 mm height




Parts No. J s Description |D’tv| Ref No. Parts No. marks Description Q'ty Ref No.
GC-10 L34-3116-05 N | BRPF COIL a8 1 |L ., 15
St —— | L34-3117-05 M| BRF LOLL L 1L . 18
BS0-4160-00 OFERATIMG MANLAL 1 L34-3118-05 | N | BFF COILL 124 1L .7
L34-3119-05 | N | BPF COIL 1238 1 L, 18
H01-4567-03 CARTON C(INSIDE? 1 L34-3120-05 | W | BFF COIL 12¢ 1 L . o1e
HOZ-2193-04 PACKING CASE  DUTSIDE 110 L34-3121-05 | N | BPF COIL 164 1L .oz
H12-1365-04 BUFFER 1 L34-3122-05 | W | BPF LOIL 168 1 (L L oe1
L34-3123-05 | N | 8FF COIL 16C 1L L 22
161-0408-05 | VINYL TLE 3 L&D-3392-02 INDUCTOR 3.5 um E
L&0-1001-02 INDUCTOR 10 uH s |0, oz 3. 4
NRT-3012-44 TAPPING SCREM 5 LL0-1511-03 INDUCTOR 150 UH 6 | L, 33, 35. 37, 39, 42, 44
L40-4711-03 INDUCTOR 470 UH 1L L o2a
K44-15610-00 G OUNLT 1 L40-B211-07 | n | INDUCTOR B20 UH 1L . 23
R L40-3982-14 INDUCTOR 0.39UH z L . 3. 31
L40-1011-14 INDUCTOR 100 uH 8 |L ., 27, 32, 41. 47, 4B, 49
GC-10 UNIT (X44-1610-00} L4D-1511-14 INDUCTOR 150 UMW 10 L oue
CCASRHIHOSOL CERAMIC SP sov 1< - 38 R90-0576-05 | N | CAPALITOR BLOCK 0.0tUF X 7 1t |18 , 1
CLESTHIHO&OD CERAMIC &P S0V 1|¢ - 53 R90-0577-05 | N | DIODE BLOCK 151555 X 7 1 e . 2
CCLSTHIHOTOD CERAMIC 7P Sov 1 |¢ .80 R92-0150~05 JUMPER WIRE 7
CCL5SLIHB20Y CERAMIC sap sov 2|t .22, 24
CCASRHIH10OD CERAMIC 10P 50V 3| C . 30, 32, 42 UPABALC 1ic 1 la . o1
CCA5SLIH101Y CERAMIC 100P 50V 2 |t .12, 16
CCASRHINIZOY CERAMIC t2e S0y 2 | ¢ s 57, 45 151555 | DIDDE
CC4STHIHIS0 | ceramIc 15P 50 1|t . oss 151587 | p1onE : E . 1:: 1;: Sg: 2;‘ R
CC45SL1HTETY CERAMIC 150P 50V 1|¢C .23 152588 DIODE 13 (o + 1, 2, 3. 4 5. & 7
CC4SRHINLADY CERAMIC 18P SOV 1|c . oat . B, 9, 10, 11, 13, 24
CCa3RH1H2204 CERAMIC 22p sov 1| . 7e
CLASUIIH330Y CERAMIC 33p 50% 1| . 8O 2501923(0) TR 1 la L, s
CC&SEHIH&?OJ CERAMIC 47P 50 1] .29 ZSC1955¢Y) TR 1l oo
CCLSRHINS 60 CERAMIC 54P S0V 1]t - 31 25C24580Y) TR OR 25(2603¢E3
CL45011H1000 CERAMIC 10P sov 2 |t , 56s 61 ?ole s 2. 5, 6, 7, Bs 9. 10
COASUJTIR1SOY CERAMIC 159 50y 4 | € . &7. 48, 57, 62 3SK74¢L)Y FET 1 le Lo
CCa5UJLHETOY CERAMIC 47P 50V 3| ¢ . 44, 52, 59
CEQLWIALTOM ELECTRD 47 10V 7oL s 27. 34. 36, 40, 49, 55, 64
CK4S5F1H1037 CERAMIC 0.01 50V 306 . 5. 7, 26
CO92MLH122K MYLAR 1200P SOV 1]¢c s o4
CA92MIHRT2K MYLAR 2700P SOV 1]¢c . 3
COYZMIHAT2K MYLAR 4700P S0V 1]¢ .2
COT2MIHAR2K MYLAR 6800P 50V 1]¢ o+ 1 [
£91-0117-05 CERAMLIC CAP 0.01 12 | ¢, 25, 28, 33, 35, 39, 43, 50
. 51, S4. 5B. 63, 6%
£91-1008-G5 CERAMIC 0.022 & | ¢ - 88, 70, T2, Ti, T6s 77
£91-0119-05 CERAMIC 0.047 25V 11 | €, B8, 9, 10, 15. 66, 67, 69
. 7le 73, 75, 78
E31-2170-05 JUMPER WIRE 13
ELD-0273-05 MINI CONNECTOR 2P 4
£40-0573-05 MINI CONNECTOR 5P 1
£40-0773-05 PIN ASSTY 7P 1
F11-0867-04 SHIELDING CASE 1
ITTI10TE VARI-CAP DIDDE 8 [D . 15, 17, 18, 20, 21, 23, 27
. 29
J31-0502-04 COLLAR &
J42-0428-05 BUSHING 4
L32-0195-05 OSCILLATING COIL 2 | L . 40s a3
L32-0197-05 DSCILLATING COIL 21,2BMHZ t |L s 45
L32-0668-05 N | OSCILLATING cOIL 1 |L . 34 [
L32-0869-05 N | OSCILLATING CaOIL 1L .38
L32-06470-05 N | OSCILLATING COIL 1L - 38
L34-3106-05 N BPF COIL 054 1L -1
L34-3107-05 N | BPF COIL 058 1L, 8
L34-3108-05 N | BPF COIL 0sc 1L .07
L34-3109-05 N | BPF cOIL 2a 1L - 8
L34-3110-05 W | BPF cOIL 2B 1L .09
L34-3111-03 N | BPE coIL 2¢ 1L .10
L34-3112-05 N | BPF cDIL 4A 1 lL .
L34-3113-05 N BFF COIL 4B 1 |L .12
L34-3114-05 N | BPF cOIL 4C t L . 13
L34-3115-05 % | BPF cOIL 84 1|t . o3a |
|
. a— L —

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

T5-670
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TS-670

OUTSIDE VIEW

OPTION (FM-430)

PARTS LIST

SEMICONDUCTOR

M : New parts

Item S Name ltem e Name
Diode TNBO FET 3SK73{(GR)
151555
152208 o5 MC3357P
Zener WZ-071 TATO061AP
diode
TR 25A1015(Y)
25C460(B)
25C1815(Y)
25C2240(GR)
Part No. I,,E,E;s Description Ref. No.
FM-430 GENERAL
B50-4029-00 N | Instruction manual
HOD1-4471-13 N | Packing carton (inside)
H12-0483-04 Cushion
H25-0029-04 Protective bag, Screw
H25-0120-04 Protective bag, Unit
J61-0401-05 Nylon band x 4
N87-3012-46 Self tapping screw x 6
X48-1340-01 N | 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 Sid ” 1‘ 30% more | 60% more
OUTSIDE VIEW 1. Peed | than Std. | than Std.
Jumper place ] e e
1 X ¥ o
- % ==
X o %
Symbol O, denotes the place in which a jumper wire is
placed.
=
(
X
Ict
ci =23
PARTS LIST /\Q B
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,
CC45SL1H121J C 120Px2 g
PC BOARD VIEW
CE04W1A470M =t C1,14,15 —
CE04W1C100M E 0 c11 Component side view
CE04W1 M ; ov €1
HR22 E==02% 5 2 r 3, &Q 5 ﬁ
O] £
CK45B1H221K C 220Px2 C7,10
. .g
CQ92M1H332K ML 0.0033 x 3 C6,8.9 < B |
Y osd
- '
CS16ETEO10M e 26V c4 0 - 18d
CS15E1VORTM T 01 35V cs w 25419
1
o & €sd | &
C91-0131-05 C 0.01(SP) c13 Soalagh 5 i
(@) % ™
E40-027306  |a |Miniconnector 2P W M S0 n = |
E40-0373-056 |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 Na | Packing carton (inside) M & ‘Iéi) = = ded
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 S o0 8 —OE
B €91
k [9) [48-| GHO
R12-4408-05 Trim. pot. 50kQ VR1 = +O— + A v @ @ =
= 10Q 2io Btearaas | ——¢
$31-1411-05 N | Slide switch S1 T T =2 == b
= S
ANB562 N |IC Ic2 Q —
MNB401TRA | N |IC Ic1 & 5 N
> (5]
| TC401078P N |IC Ic3 \ 91y 2 )

48
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RF UNIT (X44-1580-00)
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SCHEMATIC DIAGRAM TS-670
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