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CIRCUIT DESCRIPTION

Note: This text is concerned primarily with the TS-140.
those parts that pertain to the TS-680 will be marked with
an asterisk (*).

GENERAL

The TS-140 is a transceiver incorporating a general
coverage receiver section utilizing double conversion princi-
ples with a first intermediate frequency (IF) of 40.005 MHz
and a second |F of 455kHz.

The TS-140 covers all amateur bands from 1.9MHz to
30MHz (*1.9 thru 50MHz). It contains a 10Hz step digital
PLL circuit using single crystal frequency management and
microprocessor control to provide high accuracy and
stability.

The major functions are as follows:

® Receiving section: General coverage from. 500kHz to 30
MHz (*500kHz to 30MHz, and 50 to b4MHz)

® Covers all amateur bands from 1.9 to 30MHz {*1.9 to 54
MHz)

® Built-in woodpecker noise blanker (NB2)

® Frequency control function with a second sub-control
® Frequency configured using a single reference oscillator
® Range specified memory

FREQUENCY CONFIGURATION

The TS-140 operates using a double conversion system
for both transmit and receive (it operates using single con-
version in the FM transmit mode).

Figure 1 shows the frequency configuration of the
transmit and receive systems. The receiver section will be
covered first.

Assume that the input frequency from the antenna is
fIN, the RX MIX1 local input is fy¥CQ, and the RX MIX2
local input is fHET. When the incoming signal is zero beat
the following relationships will hold true.

FIN=TVCO — FHET — FQAR *+v v v rrrrmrrresssresrnreneienesisannenes @™

Fig. 1 Signal system frequency confighration
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for VCO1, in the range of 500kHz to 30MHz . As we have shown in equations (9) to (12) above the ~
fvcm_<f1v%%2 +f2v%+f58m+fsm_fs§0> ] term fCAR can be eliminated, therefore the receive fre-
N =8>S<Tgo quency is determined only by the reference fSTD and
N M L division ratios J to N (except L) (*J,K,M and N).

Sfveor = <ﬁ0+3600000+ 7440000 T >fSTD """""" ® These equations may be further analyzed as follows:
Each local oscillator frequency may be summarized as (1) Thg division .rat|os are determined 'accordmg to the
follows: desired operating frequency, by the microprocessor, and

can be assumed to essentially contain no errors.
VI R RT 100D TR R N @ (2) Since eaCh relationship iS expressed Using the fSTD
FHET S F U004 -+ ovvrrrmrrnsenssenseuneeneeteateranerraesneernernssanenns @ linear equation, the reference frequency accuracy equals
-~ ¢ the operating frequency accuracy.
foar=tye03 L e ; :
200 1440000 (3) The operating frequency remains unchanged even when

the value of L changes.
Therefore, fIN in equation (1) is expressed as follows:

VCO1-A: 500kHz to 10.5MHz: When fIN = T4MHz (USB) equation (10) is as follows:
J=180, K=1,684, L=18,260, M = 55,000, N = 251
0= (355 3600005~ g+ ) fsror oo @ Therefore, fIN = 1.25 fSTD . ......voveveeeerenn., @
When fIN =29.99999MHz (USB) equation (11) is as
. ) follows:
Similarly, VCO1-B and VCO1-C are represented as follows: - _ N N 3
VCO1-B: 10.6MHz 10 21 5MHz: J=180,K=1,584, L=18,260, M =59,999, N = 149
Therefore, fIN=1.82fSTD......ccovviiiiiii .
(N, M - J 9 TR TR *When fIN = 53.99999MHz (USB) equation (12) is as
fin + + fsto
<72O 3600000 8K 8> follows:
J=180, K=1,5684, L = 18,260, M =59,999, N = 330
VCOT-C: 21.5MHz to 30MHz: Therefore, fIN = 2.49 fSTD............................. ®
_ M N J 17
fIN__(m_/ﬁ_gK_,__g) FQTD rrerrrenneerrnneaennn @

*\CO1-D: 50MHz to 54AMHz:

(N M AT e
f'N_<720+3600000 8K+8>fSTD """" @
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= G
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Fig. 2 PLL system frequency configuration 3
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Since the accuracy of the reference crystal oscillator
used in the TS-140 is TOPPM (=10 to 450 deg C), the over-
all accuracy is obtained by equations (9) to {12) according
to characteristics (1) and (2). It is #450Hz for 14MHz, and
+660Hz maximum for the frequency range of 500kHz to
30MHz. The accuracy of the transceiver is very stable.

*The total accuracy is £300Hz at maximum for 50 to 54

MHz, '

The variable band functions such as the |F shift are
controlled by the microprocessor, by cotrolling the value
of L, thtis taking advantage of the characteristics {3). The
carrier point setting and initial |1F shift setting are adjusted
by fine tuning of f{CAR.

The receive frequency in SSB mode has been discussed
already. In the other modes and during transmit operations
the other modes and during transmit operations frequency
is determined by the reference and division rations in the
same manner as in the SSB mode in.

For CW receive the fvCQO frequency is shifted down
800Hz at fvVC02.

For FM transmit the fvCO frequency is shifted down
455Hz at fvCO1 and fvC02. The audio signal from the
microphone is applied to VCO4, and fHET is directly
modulated.

fCAR is stabilized by shift data During transmit and
receive in the AM mode, and during receive in the FM mode.

The displayed frequency in each mode is listed in table 1.

Receive Circuit Configuration

The TS-140 receive system operates using double con-
version with a first IF of 40.0556MHz and a second |F of
455k Hz.

The incoming signal from the ANT terminal passes
through the filter unit LPF {(Low Pass Filter) and transmit/
receive switching relay, and is then applied to the RAT
terminal of the signal unit. This signal passes through the
20dB attenuator circuit and an IF trap, and enters the 7

. part HPF (High Pass Filter) (BPF for 1.6 to 2.5MHz). It
combines with the LPF of the filter unit to give the re-
guired band rejection for each band.

*When the signal passes through the HPF, the preamp-

lifier can be turned off or on via relays controlled by

Q70 (2SK125-5) and Q71 (2SC1907) for 21.5 to 30

MHz or Q72 (25K126-56} for 50 to B4MHz. When the

preamplifier is turned on the signal is amplified approxi-

mately 10dB. For 50 to 54MHz the signal passes through
buffer amplifier Q73 (25C1907) for impedance matching
regardless of the preamplifier state.

The signal passes through the |F trap again, and is com-
bined with the VCO (Voltage Controlled Oscillator) in the
first mixer, Q18 and Q19 (28K125-5)}, to generate the first
UF of 40.065MHz. The VCO circuit consits of Q9 thru Q11
(2SC2668Y), and generates 40.555 thru 70.055MHz by
dividing it into three bands. The frequency is controlled by
the DC signal (VCV) from the control unit.

Mode Display frequency
USB, LSB Carrier point frequency
Ccw Transmit carrier frequency
AM, FM IF filter center frequency
Table 1 Display frequencies in modes
1~ MIX
v o Q18,19
~30MHz _ K125 -
*{~ 21, 5MHz > %2 40.085mHz
FILTER | 40.055MHz
*’[ X TRAP mMeF
T B
30MHz " 40. 555~
& Q70 a7 4L\°* ! Veo o
25K125-5  2SC1907 | _70.055MHz
ON ON {
.- a73 E
I
1 |
' !
! |
U |
2~ MiX
Q21 Q22,23 IDCEST
28K1256-5 as9 Ica
33K 122 (L) x2 2sc2712.(Y ypczoozv  SP
. AF AMP AF AMP
usB:
456, 5KHz AF  GAIN

LsB:
453.5KHz

1C6
MC3357P

IF AMP
DET

Fig. 3 Receive circuit configuration
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*90.055 to 94.055MHz is generated by the VCO Q12
(2SK192A GR *J). Theerefore the circuit contains four
VCOQO's.

The first |F signal of 40.055MHz passes through the two
stage MCF (Monolithic Crystal Filter) that is used in both
fransmit and receive, and is then amplified by the first |F
amplifier Q21 (3SK122L), mixed with the 39.6MHz hetero-
dyne signal by the second mixer, Q22 and Q23 {25K125-5),
to generate the second |F of 455kHz. The heterodyne signal
is generated by the control unit, then amplified for use by
Q78" (2SK73GR). One portion of the 46bkHz signal is ap-
plied to the noise blanker amplifier, and the other is ampli-
fied by Q27 (2SK73GR), passed through the mode specific
ceramic filter (CF1 to CF3) or an optional filter to generate
the necessary bandwidth, divided into appropriate mode,
and fed into each amplifier circuit.

In modes other that FM, the signal is amplified by |F
amplifier Q30 and Q31 (3SK73GR), detected by IC3
(ANG12) for SSB and CW, and envelope detected by D75
for the AM mode.

In the FM mode the signal is trasmitted to |C6 (MC3357P
) for limiting, amplification, and detection. This circuit is
noise squelch cotrolled.

The AF signal in each mode after detection is selected
by analog switch IC7 (TC4066BP), amplified by Q56 (2SC
2717Y), applied to the AF volume control, and amplified
the final level by 1C4 (uPC2002V).

Item Rating
Mominal center frequency (fo) | 455kHz

6dB bandwidth + 2kHz or less

40dB bandwidth + 7.5kHz or less

Insertion loss 6dB or less

Guaranteed attenuation

{Within fo + 100Hz) 35dB or more

/O termination impedance 2.0k

Table 4 Ceramic filter (L72-0355-05)
(Signal unit CF2)

Item Rating

Nominal center frequency (fo) | 455kHz = 1kHz

6dB bandwidth

+ 6kH
(From 455kHz) BkHz or more

50dB bandwidth

(From 455kHz) + 12.6kHz or less

Ripple {(Within fo + 4kHz} 3dB or less

Insertion loss 6dB or less

Guaranteed attenuation

d
{Within fo £ 100kHz) 35dB or more

1/O termination impedance 2.0k

Item Rating

JNominal center frequency (fo) | 40.055MHz
and declination + 0.75kHz or more

Pass bandwidth fo £ 7.5kHz or more at 3dB

fo £+ 25kHz or more at 30dB
fo + 150kHz or more at 60dB
Spurious is 30dB or more

Attenuation bandwidth

60dB or more at

Guaranteed attenuation fo * 150kHz ~ fo + 1000kHz

Ripple 1.5dB or less
Insertion loss ’ 4dB or less
1/0 termination impedance 4.2k

Table 2 MCF (L71-0275-05) (Signal unit XF1)

Item Rating

| Center frequency at 6dB 455kHz + 0.20kHz

6dB bandwidth (total) £ 1.1 ~213kHz

60dB bandwidth 4 5kHz or less

Guaranteed attenuation

(0.1 ~ 1MHz) 60dB or more

Spurious (600 ~ 700kHz) 40dB or more
Ripple at 6dB bandwidth 2dB or less
Insertion loss 2dB or less
i/0 termination impedance 2k

Table 3 Ceramic filter (L72-0356-05)
(Signal unit CF1)

Table 5 Ceramic filter (L72-0315-05)
(Signal unit CF3)

Noise Blanker Circuit
NB1

NB1 is a noise blanker circuit which is designed for short
duration noise interference such as might be encountered in
an automobile. The 465kHz IF signal generated from the
first IF of 40.055MHz by the second MIX is amplified by
the noise amplifiers Q45, Q46, Q47 (2SC2712Y), buffered
by Q48, and noise detected by D86. This signal switches
Qb1 (2SC2712Y), turns on Q28 (2SA1162Y) and Q29
(25C2712Y), and switches the IF signal line according to
variations in the incoming noise.

When NB1 turns on, a DC voltage is ‘applied to the
emitter of Qb1 from the threshold cotrol, VR4. The
effect of the noise blanker is cotrolled by varying this
emitter voltage.
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NB2

NB2 is a noise blanker circuit which blanks noises that
have a relatively long duration, such as is generated by the
so caslled "“Russian Woodpecker”'. The noise signal is first
amplified by noise amplifiers Q45 thru Q47, and then
detected by D87, just as occurs with NB1. The threshold
voltage on the emitter of Qb0 (2SC2712Y) is also con-
troled by VR4. Q50’s output enters the NB2 module unit
X58-3350-00 to synchronize pulse width and period signals
with the woodpecker noise.

1/44/4 and 2/4,3/4 of IC1 (TC4011BF), are adjusted to
a pulse width of 40ms.

NB2 (X59-3350-00)

Normally, woodpecker type noise has a pulse width of 3
to 4ms and a period of 80 to 100ms, but some woodpecker
noise signals might have a period of approximately 50ms,
although rare.

Therefore, even woodpecker noise with a large pulse
width can be blanked by switching the noise at a bms rate.
However, if noise with a period of several ms is encoun-
tered, such as ignition noise, and is blanked at this same
interval, then the signal level will drop or become zero.
To prevent this from occurring a one-shot multivibrator,
composed of IC1 2/4,3/4, is utilized so that the next pulse
does not occur until after a delay of 40ms, from the last
output from IC1 1/4,4/4.

Q27
IF AMP

AN ° IF signal
R110K
3
__J e e Lo e
1 2 3 4 S
. Q29
:0

D86 Q51
NOISE DET

r——- S¥
—1

Q48

Q47 {
NOISE AMP| BUFFER

AAA.

vy
i
]
——
N)
—
HH

N

28]

zN

8V
1 > NB1
Threshold

N81 AAA &-AAA

YVy YY

R4

$
o

N

NB2 W

Threshold

Fig. 4 Noise blanker circuit
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Transmit Circuit Configuration

The transmit system operates utilizing double conversion
for SSB, CW and AM and single conversion when operating
in the FM mode.

The audio signal from the microphone terminal enters
from the switch unit (CNB “MIC”), and divides into &
modulation and a VOX signal. The moduration signal is
amplified by approximatery 20dB by IC1. Signals from
data communications devices enter the ACC2 terminal on
the rear panel of the radio and are applied to IC1. The
output from IC1 is applied directly to the MIC GAIN cotrd!
on the front panel and to the FM modulation circuit.

The VOX signal is amplified by Q6 and enters the signal
unit (CNB01 ""VOX"), and then enters the VOX module
{X59-1080-00). The output from this module passes
through the VOX switch and enters the DELAY TIME
module (X59-3360-00) to cotrol the transmitter and
receiver.

During SSB and AM operation the signal that passes
through the miierophone gain cotrol will enter the signal
unit (CN1 “MV2"), where it is amplified by Q74 (25C2712
Y) and applied to the balanced modulator 1C3 (ANG12).
In the AM mode, however, the balance of IC3 is upset to
generate the AM signal. Q74 does not operate in FM and

CW modes because the voltage is applied to the emitter thru
diode D89. The 455kHz DSB (Double Side Band) signal
generated by IC3 passes through the transmit switching
diodes Dbb and D64, filter switching diodes D56, D57
(SSB), or D57, D60 (AM) to generate the 455kHz SSB or
AM signal.

The SSB and AM signals pass through transmit switching
diode DB5, and are amiplified by |F amplifier Q86. The
carrier in CW mode optimizes the lével past the PIN diode
D74. The signal then passes through switching diodes D109,
D110, and D122 and enters Q86 (3SK73GR). '

Q86 is used to perform ALC (Automatic Level Control)
and CW keying.

The 39.6MHz HET signal from the cotrol unit enters the
signal unit (CN21 “HET") and is amplified by HET amp-
lifier 078 (3SK73GR)}. This HET signhal passes through
switching diode D100, in the SSB, CW and AM modés, and
is fed into the first transmit mixer 1C5h.

The output from the |F amplifier also enters IC5 and is
combined with the HET signal t& generate a 40.055MHz
sighal.

The output from 1C6 passes through a MCF; which re-
moves spurious components and enters the second transmit
mixer Q79 and Q80 (3SK122L).

MiC fcd Q74 Q86
; pPPCI1158H2 2sc27iz(y) AN612 _CF1 3SK73 (GR)
| mic AmP | Mmic ) \F
_PROC AMP ) CF_ AMP
453.5KHz USB
455KHz AM
456.5KH; LSB
~ s ~@79,80 ' g81
§N16913P 3sK122 (L) x 2 1,9~29.7MHz 25C2053
40.055MHz — '
- MCE LPF Z’;P
- T50~54MHz |
LPF — :
$SB, CW, AM BPF |
. S . |
icH tev. 7 Remsmosse—ee -
NJM4558M(1/2) NJMA558M(2/2) 41.955~69.7 56MHz S58. CW. AM
FM MIC - *@g._o_§§~_9_4.osswz} i
AMP , *[_4'1.5_~69.3MH2 } FM
. 5.6~ 93.6Mh; 1
39, 6MHz 826 93.6Miz;
) Q2,3 04,5
25C1971 25C2509%x 2 28502879 x 2
PRE ) ] 1:9~29.7MHz
: ‘ » DRIVE ol F
j R ) (NAL <7
| S *r.._..._.___.._._._ ________ e e e s LPF

; 25C2538-22<A M57735
,i o ORIVE . FINAL LPF

45
., 30-5aMHg

Fig. 5 Transmit circuit configuration




- 15-1405/6805

CIRCUIT DESCRIPTION

In FM the output of the MIC amplifier, IC1 of the
switch unit, enters the signal unit FM MIC amplifier module
(X59-3000-02). This module also functions as the MIC
amplifier, limiter circuit, and low-pass filter circuit. The
output enters the cotrol unit from the FMM terminal and
modulates the 39.6MHz oscillator, VCO4. In modes other
then FM, the power of the FM microphone amplifier
module is not turned on, and therefore modulation is not
affected.

The 39.6MHz signal from the control unit to the signal
" unit is’the HET signal for SSB, AM, and CW modes and the
first IF frequency in the FM mode. The IF frequency which
enters the signal unit is amplified by IF amplifier Q78.
Q78 is the ALC cotroller. The second gate of Q78 has a
fixed bias in modes other then FM, therefore ALC does not
fuction.

The output from Q78 (3SK73GR) passes through
switching diodes D101, D102, and D124, a low-pass filter,
and is delivered to the final mixer (the second mixer in
modes other then FM). Since the IF frequency in the FM
mode is different from that in the other modes, the fre-
quency is corrected by the final VCO.

The signal is converted into an actual transmit frequency
by the final mixer and passes through the |F trap {40.055
MHz) and low pass filter, is amplified by RF amplifier Q81,
and passes through output transformer L1171 to become
the driver output.

The driver output from the signal unit now enters the
final unit.

The output is amplified by final unit transistors Q1, Q2,
Q3, Q4 and Qb to generate a 100W final output. Then
enters the filter unit.

The final unit output passes through the transmit/receive
switching relay, K16, and individual low-pass filters for
each band, and is then applied to the antenna terminal.

The ALC is detected by the output section of the low
pass filter.

*The 50MHz band signal is separate from the HF band

signal after it passes through the IF trap. This signal for

the 50MHz band passes through switching diodes D104,
and D106 and a band-pass filter. It is then amplified by

RF amplifier Q81 (2SC2053), which is shared by the HF

bands. Then the signal passes through the output trans-

former L11, enters the final unit, and is split from the

HF path by relay K1. The signal is then applied to the

filter unit. This signal is amplified to the required level

by the drive amplifier (Q1) and power module Q2. [t

passes through the low pass filter, and is supplied to the

antenna.

Standby Control Circuit

To switch between transmit and receive for full break-in,
or for AMTOR/Packet use, the microprocessor sends vari-
ous timing signals to control the transmit/receive circuits.

When the standby signal SS from the Standby switch is
applied to the microprocessor, three signals are generated,
CTX, RB, and CKY. Signals TXB, RXB, and RL are gener-
ated based upon these signals to operate the transmit/
receive circuit.

The role of each of these signals is describe below:

SS: Reference signal to cotrol each signal (stadby
switch, PTT switch, and key input)

CTX: Cotrol signal from the microprocessor to generate

TXB
RB: Control signal to mute the receive signai line

CKY: Control signal for keying

TXB: 8V line for the transmit circuits

RXB: 8V line for the receive circuits

RL: 13.8V line for the transmit circuits

CKB: 8V line for keying generated by CKY

The signal timings are shown in the figure 6.

The timing after the standby switch is switched to trans-
mit and until the system return to the receive state is as
follows:

1. When SS goes low, the microprocessor judges whether
the frequency is trasmittable or not. If so, the micro-
processor switches CTX high 10ms after SS goes low.

2. Module unit (X59-3340-00) receive the CTX signal, and
causes TXB and RL to go high.

3. CKY goes high 2ms after TXB goes high, CKB is driven
1o generate the keying voltage.

4. The transmit signal is emitted approximately 7ms after
the CKB is actuated.

5. To return to receive, the transmit signal stops approxi-
mately 7ms after the SS line goes high, and TXB and RL
return low, as RXB goes high.

6. The RB voltage used for turning on the receive signal
line goes high 12ms after RXB goes high, and a signal is
received.
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Fig. 6 Transmit/Receive timing chart

Break-in Operation
Manual keying

When the standby switch is turned ON, the base of Q90
(2SA1162Y) goes low, and Q91 (DTC114EK) turns on.
CSS goes low, and CTX from the microprocessor turns on
Q4 (DTC114EK) of the module unit (X59-3340-00). RL is
emitted from Q1 (2SA1204Y), and TXB is applied from Q2
(2SA1204Y). Microprocessor output CKY turns on Qb
(DTC114EK) of the module unit {X59-3360-00), causing
the emitter of Q7 (DTC114TK) to go to ground. One end
of the Q7 collector is connected to Q87 (2SA1162Y) of the
signal unit (X57-3190-00), and the other is connected to
the key jack from Q84 (DTC114EK) from the COM termi-
nal via the break-in changeover switch.

Q87 (2SA1162Y) is turned on and produce the CKB
voltage when the key is closed, and Q86 (3SK73GR} of the
send |F amplifier is keyed.

Semi-Break-in Keying

CWS8 is applied to the base of Q84 and Q99. Therefore,
they are ready to turn on when the emitter is connected to
ground. ’

When the key is closed, the SEM terminal of the module
unit (X59-3360-00) is connected to ground through Q99
and Q84 keys.

Q6 and Q2 in the module unit turn on, and trigger one-
shot multivibrator {1C1 (MB74LS122). A pulse is output
from pin 8 to turn Q1 on and connect the SS line to ground.

When the key is closed, the IC8 output pulse returns to
a low level and the SS line goes high after a time constant
determined by setting of the VOX delay control VR7 and
C254.

The key line switches Q87 via the COM terminal at this
same time, and keys Q86 in real time.

Full Break-In

The key cunnects to the SS line and has the same func-
tion as the standby switch. When the key is closed, Q84
turns on, the base of Q90 is connected to the ground, Q91
is turned on, and CSS is switched low. The TXB and RL
voltages are generated by the CTX signal, and the CKB
voltage is used to generate the CKY signal voltage just as in
manual keying.

Full break-in is different from manual keying in that the
base of Q87 is controlled directly by the key in manual
keying. In full break-in Q87 is controlled via Q5 and Q7 of
the module unit {X59-3360-00) by the CKY signal from
the microprocessor by turning the SS line on and off.

The reason is that in full break-in, the timing the trans-
mit signal is set so that the radio signal is transmitted after
the control signal is completely switched and the transmit
system become stable; control is passed to receive after the
signal stops, a receive signal is output, and the receive sys-
tem becomes stable.
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I'RX(X59-3340-00)
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RXB

»T XB
RL

14A »- 4
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cwB
TXB

Q87

Ga86

Fig. 7 Standby control circuit
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ALC Circuit

A new ALC circuit is used to control the output accord-
ing to the selected mode.

The output in the HF band is T00W for the CW mode,
110W for the SSB mode, and 50W for FM. therefore, the
ALC detection voltage id defferent for each mode. CW is
used and the standard reference mode. The gain of IC11
(3/4), in the ALC circuit, is varied according to the mode
and transmit power. For example, since the output in FM is
50W _the gain of IC11(3/4) must be increased by 3dB, with
respect to the CW reference, to correct any deficiencies in
the feedback voltage.

*Since the 50MHz band has only 10 watts output the

gain of 1C11(3/4) is increased by 10dB.

IC11(1/4) cotrols the ALC and power. 1C11(1/4) func-
tions as a differential amplifier in which the signal from
IC11(3/4) enters the negative terminal and the power con-
trol voltage enters the positive terminal. As the transmitter
output increases, the voltage at the negative terminal in-
creases, and the output from IC11(1/4) decreases. When
this output falls below the ALC reference of 2.5V, ALC
action will begin.

The power is cotrolled by changing the voltage at the
positive terminal of IC11{1/4). For the AM and CW modes
the power is fixed at its maximum full power state since the
center of VR2 (PC2) is held open.

The power cotrol voltage (PCV) changes with power,
voltage and temperature. When the power, or voltage rises,
the PCV is limited by zener diode D116 to avoid excessive

Reflected wave
voltage (VSR)

Temperature
protection {PT)

Forward wave
voltage (VSF)

AAA
WA~

100W reference
for HF band CW, AM

T10W setting
for HF band SSB

power output. When the voltage falls, the power is in-
creased. As the temperature rises, the resistance of ther-
mister TH4 decreases, and the PCV rises, but excessive
power output is prevented by the (negative) temperature
coefficient of the zener diode. When the temperature falls,
the PCV is reduced by the thermister, and power is reduced.

The drive level is also controlled in the FM mode. The
input to IF amplifier Q78 (HET amplifier in modes other
then FM) is controlled by PIN diode D96. The capacitor
connected in parallel is provided to gain the minimum drive
level at the maximum power.

VSWR Protection Circuit

To determine a time constant for the reflected wave, the
reflected wave voltage is amplified by 1C11(2/4) and ap-
plied to 1C11(3/4) to provide protection.

Temperature Protection Circuit

The temperature detection circuit of the final unit is
made modular to reduce its size. The surface temperature
of the radiator is as follows:

Cooling fan start ........ooiiiiiiii B0 deg C
Cooling fan stop. ..ot 45 deg C
Temperature protectionstart...................... 80 deg C
Temperature protection stop .........covvvvvenn... 70 deg C

When the temperature protection operates the ALC
voltage and the power fall. The system does not return to
the receive state.

8V 8V

ALC
time
constant

. © ALC

AAA 1 Power

voltage {1<A)

NFT & RXB

Minimum

power setting
i
]
10W setting [
1
!

<—<—A7§:l—o/
isss , FM (orj))—l
” 4
for 50MHz band

Lo ; '['

Fig. 8 ALC and power control circuit

Q78

50W setting

for FM band 39.6MHzOUT

Power control volume

32.6MHz IN (o
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Speech Processor Circuit

The SWITCH UNIT (A/4) IC1 is an audio type speech
processor which also function as the first stage microphone
amplifier. When the processor switch is OFF, the switch
unit operates as a 20dB microphone amplifier. When the
processor switch is ON, it operates as an ALC cotrolled
amplifier with ALC with a maximum gain of 40dB.

The compression is set to approximately 20dB when the
input signal to the MIC terminal is 10mV.

When the processor switch is ON, 8V DC is applied to
the base of the gain adjustment switching transistor Q1.
Simultaneously the feedback amplifier begins operating.

When the switch unit is put on stand-by remotely by
data from terminal units connected to accessory terminal
number 2 (such as packet, and AMTOR) Q2, Q3, and Q4
are turned ON, the microphone circuit is muted, the SS
terminal is switched low, thus stabalizing the transmission.

DATA ~
IN PROCESSOR OFF GAIN 20dB
ON MAX GAIN 40dB
> ;/; SWITCH UNIT
IC1 uPC1158H2
AA +
mie D 1L L 1N R 3ty SSB MIC GAIN
;; ;; ; ALY
Q2 2| A Se+—emv2
DTC1I4EK 7
'+ SC02$12(Y) i
z 2 < PRS 8V
Q4 4 3 3
25A1162(Y) 8 _
B3 |-
’ ALC

PKS

SS
Q3 Q1
DTCi14EK DTC114EK

Fig. 9 Speech processor circuit

PLL Circuit

The TS-140 PLL circuit consists of three PLL loops
which cover 500kHz to 30MHz in 10Hz steps with a ref-
erence frequency of 36MHz.

*The PLL circuit consists of four PLL loops, including

50MHz to b4MHz.

The carrier frequency is inserted into thé PLL loop to
provide the |F shift function. The carrier circuit PLL loop
and the HET circuit PLL loop that aiways generates a 39.6
MHz frequency are also included. Division ratio data to
these PLL loops cotrolled by the microprocessor. A single
crystal frequency management method, in which phases are
compared with that of a reference frequency fSTD, is used
for this transceiver.

The block diagram of the PLL circuit is provided in
figure 10.

The reference frequency fSTD, which is used as a basis

for TS-140 frequency cotrol, is generated by a 36MHz
crystal and oscillator Q9 (2SC2787L). The fSTD passes
through buffers Q10 and Q12 (2SC2668Y), enters 1C10
(SN16913P), passes through a LPF, and enters IC11
(SN16913P). This signal passes through buffer Q11
(25C2668Y), and is divided by 8 in IC8 (M74LS93P) to
generate a 4.5MHz signal. This signal passes through a LPF,
and enters IC9 and 1C11 (SN16913P) in the main loop. The
signal passes through a LPF, and become the 4.5MHz
reference frequency, fR, for each PLL circuit.
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Fig. 10 PLL block diagram
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PLL4

PLL4 consists of IC14 (MB4927P), and VCO4, Q22
(2SC2668Y), is locked at 39.6MHz. The 4.5MHz reference
frequency, fR, is applied to 1C14 pin 15, and is divided
internally by 180 (900 for FM) to generate a comparison
frequency of 2bkHz (BbkHz for FM). The from VCO4 out-
put passes through buffer Q23{2SC2668Y), applied to IC14
pin 3, and divided internally by 1584 (7920 for FM). The
resulting signal is compared with the 25kHz (5kHz for FM)
reference signal by the phase comparator, thus locking
\VCO4. Division ratios K and J are transmitted from digital
control circuit via DA, CK, and PR4.

The output from PLL4A passes through Q24 (2SC2668Y))
and a LPF and is fed into the signal unit as the HET signal.

PLL3

PLL3 consists of {C1 {Mb4927P), and VCO3, Q1 (2SC
2668Y), is locked at about 91MHz with a frequency that
varies with the mode.

The 4.5MHz reference frequency, fR, is applied to 1C1
pin 15, and divided internally by 900 to generate a bkHz
comparison frequency. The output from VCO3 passes
through buffer Q2 (25C2668Y}), is applied to IC1 pin 3, and
multiplied internally by the division ratio (about 1/18200)
determined according to the mode. The resulting signal is
compared with the bkHz reference signal by the phase
comparator, thus locking VCO3. Division ratio L is trans-
mitted from the digital control circuit via DA, CK, and PR3.

The PLL3 output is divided by 20 in 1C2 (Mb4459L),
and directed to two circuits. One signal enters IC3 (SN74
LS90N) of the carrier circuit, is divided by 10, passes
through a LPF, buffers, Q3 (25C2458Y) and Q4 (2SC
1959Y) and fed into the signal unit as a carrier signal. Dur-
ing AM reception and AM/FM transmission, {C3 operation
is stopped by the SFT data signal to remove the carrier
signal.

The other signal is divided by 20, passes through a LPF,
and enters MIX5 1C6 (SN16913P) in the main loop, which
is part of the digital VFO. Therefore, the operating fre-
guency remains unchanged even if the carrier frequency is
changed to implement features, such as USB/LSB mode
switching, IF shift, and fine adjustment of the carrier point.
IF shift allows a shft of *1kHz or more during SSB and CW
receive The carrier point can be finely adjusted, in the SSB
mode, thru a range of —400Hz to +375Hz.

PLL2

PLL2 consists of {C4 (MB4927P), and VCO2, Q5(2SC
2668Y), is locked thru a range of 56MHz to 59.999MHz,
except in CW receive and FM transmit. The 4. 5MHz refer-
ence frequency, fR, is applied to 1C4 pin 15, and divided
internally by 4500 to generate a 1kHz comparison fre-
quency. The from VCO2 output passes through buffer Q6
(25C2688Y), is applied to 1C4 pin 3, and divided internally
by M. The resulting signal is compared with the 1kHz refer-
ence signal, by the phase comparator, thus locking VCO2.
Division ratio, M, is transmitted from the digital control cir-
cuit as division data in 4,999 steps (55,000 to 59,999) cor-
responding to the range of 0.00kHz to 49.99kHz or 50.00
kHz to 99.99kHz via DA, CK,, and PR2.

Correction is performed according to the mode and RIT
operation. To obtain the 800Hz beat tone obtained during
CW reception, M is shifted (54,920 to 59,919) by about 80.
Since the VCO1 output frequency during FM transmit is
455kHz lower than thatduring receive, it is corrected bkHz
(64,500 to 59,499) by VCO02. {4b50kHz is corrected by
PLL1.) When the RIT is operating, the M division ratio is
varied so that the from VCO1 output frequency is shifted
*1.2kHz or more.

In AM and FM modes, the frequency is shifted 10 steps,
and operates in 100Hz steps as shown in the frequency
display.

The PLL2 output is divided by 10 in IC5 (Mb54460L),
passes through a LPF, and is applied to pin 2 of MIX5 |C6
{SN16913P). The signal is mixed with the signal generated
by PLL3, passes through a BPF, and become a signal of
10.06MHz to 10.5499MHz, in 100Hz steps. The signal
passesthrough amplifier Q7 (2SC2458Y), buffer Q8 (2SC
2458Y), is divided by 10 in IC7 (SN74LS90N), passes thru
a LPF, and is applied to pin 2 of MIX5 IC9 (SN16913P).
The signal is mixed with the 4.5MHz signal generated by
dividing the reference frequency by 8 in MI1X4 (SN16913P),
passes through a BPF, become a signal of 5.505MHz to
5.55499MHz in 10Hz steps, and is applied to pin 2 of MIX3
IC10 (SN16913P). In addition, the signal is mixed with the
36MHz reference frequency by MIX3, passes through a
BPF, and become a signal of 41.505MHz to 41.50499MHz.
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PLL1

The final PLL1 loop consists primarily of 1C13 (MB
87006). The final VCO1 is located in the sighal unit, and
consists of three VCOs, VCO1A to VCO1C, that cover a
dial frequency of 500kHz to 30MHz. (*The final VCO1
consists of four VCOs, VCOTA to VCO1D, in the range 6f
50MHz to 54MHz.) Any of the VCOs can be selected ac-
cording to band information from the digital cotrol circuit.
The VCO1 signal passes through buffer Q13 (2SC2688Y) of
the signal unit, and is applied to the PLL circuit of the
confrol unit. This sighal passes through buffer Q14 (2SC
2668Y), and is applied to pin 5 of MIX1 1C12 (SN76514N).
The sighal is mixed with the signals génerated by PLL3 and
PLL2. This input sighal is also divided into three signals
according to band information.

One of the signals generated in the previous loop is ap-
plied directly to buffer Q13 (2SC2668Y) by the diode
switch according to the band information. The other signal
is applied to pin 2 of MIX2 IC11 {SN16913P). When the
operating frequency is B0OkHz to 10.5MHz, the signal is
mixed with the 4.5MHz signal generated by dividing the
reference signal by 8 in MIX2, passes through a BPF, be-
come a sigrial of 37.005MHz to 37.05499MHz, and is ap-
plied to buffer Q13. When the operating frequency is 10.5
MHz to 21.5 MHz, the signal is applied directly to buffer
Q13 without passing through MIX2. When the operating
frequency is 21.5MHz to 30MHz, the signal is mixed with
the reference frequency in MIX2, passes through a BPF,
becomes a signal of 77.50BMHz to 77.55499MHz, and is
applied to buffer Q13.

*When the operating freguency is 50MHz to 54MHz,

the signal is processed in the samé way as the signal for

21.5MHz to 30MHz.

These signsls are applied to pin 11 of MIX1 IC12 through
buffer Q13. The difference signal passes through a LPF to
become a signal of 3.556MHz to 20MHz, passes through
amplifier Q15 (25C2668Y), and is applied to pin 8 of PLL
IC13.

The 4.5MHz reference frequency, fR, is applied to IC13
pin 1, and divided internally by 90 to generate a 50kHz
comparison frequency. The signal input to 1C13 is divided
by N, and compared with the b0kHz reference signal, by
the phase comparator. The signal psses through an active
LPF, 016 to Q18 (28C24598L), and is sent to the signal
unit as the VCO voltage, to control the varactor diode of
the last VCOT.

Division ratio, N, covers the overall operating frequency
range in 50kHz steps, exept during FM transmit. During FM
transmit, N is shifted 9 steps {450kHz) so that the VCO1
output frequency becomes —455kHz. The division ratio is
sent from the digital control circuit via DA, CK, and PR1.

Therefore, the final output of PLL1 is 40.555MHz to
70.05499MHz (shifted by —4bbkHz for FM transmission)
as determined by the values of L, M, and N, in 10Hz steps.

*The final output of PLL is 40.555MHz to 70.05499

MHz or 90.055MHz to 94.056499MHz in 10Hz steps.

UNLOCK Detection

If any PLL loop becomes unlocked, pin 11 of IC1, I1C4,
IC14 and/or pin 7 of IC13 go low, and act as an OR circuit.
These signals pass through switching transistors Q25 (DTA
124ES) and Q26 (DTA124ES), and the “L" is sent to the
digital cotrol circuit.

At this point; the microprocessor will display the unlock
status, and emits the SBK signal to stop the |F signal before
the filter via Q29 (25C2712Y), and the MUTE signal for
stopping the audio signal via Q57 (2SC2712Y) before enter-
ing the volume control.

50kHz Marker Signal

IC13's B0kHz comparison frequency is emitted from pin
13 and used as a marker signal.

15
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Digital Control Circuit
Configuration of microprocessor peripheral circuits

As shown in figure 11, the units around microprocessor
IC18 (BU18400A) include 16K ROM, 1C21 (MBM27C128-
25JAJ2), 2K static RAM, 1C20 (TC5518CPL), extended
1/0 IC (TMP8255AP-5; IC22 and 1C23 for output only, and
[C24 for input only), encorder processing gate array 1C26
(LZ92K37), and the microprocessor optional IF-I0C com-
munication |C (uPD8251AFC). The microprocessor ad-

. dress signal is selected by transmitting the chip select signal

from 1C19 (SN74LS138N). IC15 (PST520D) generates a
reset éignal according to changes in the BV line, to reset the
microprocessor, the extended 1/O IC, and communications
IC. The reset signal is also sent to RAM to prevent data de-
struction due to shock noise when switching power on and

off. 1IC16 (TC4069UBP) rectifies the waveform of the reset
signal, and also functions as the buzzer oscillator circuit
and system clock oscillator circuit. The timer IC, IC17
(NEBB5C), generates an AC signal for dynamic lighting of
the fluorescent display tube, and gives an interupt signal to
the microprocessor. The dynamic lighting function is con-
trolled by the microprocessor. The uPC6300C is the fluo-
rescent display tube driver IC. 1C27 (MB4052) is an A/D
converter |C to which a voltage corresponding to the rota-
tional position is applied by a variable resistor such as the
RIT. 1C25 (TC4069UBP) operates as a chatter absorption
circuit for the mechanical-type sub-dial rotary encorder.

Most of these circuit are located in the control unit, but
the fluorescent display tube, drive IC (uPD6300C), and
voltage generation DC/DC module (CPS1175B) are in the
display unit.

PST520D
.__|2.45MHZ
TC4069UBP =
. T
cK % RESET
AO~A15
A13-15 Al Al1,2 A1,2 Al1,2 Al
8U18400A DBO~DBiJ
(z80)
3t WR
RD
g WL I
ABC
NES55C SN74LS138N
Y0,1 . Y7 g vs |a12 Y2 [a12 Y3 [a1]2 Y4 Y5
14 M2 n 218 218 2+g
A0-13 cs CS cs |Ag1 CS JAQt cs |A0 1 cs
ROM RAM
MBM27C1 LZ P
PR 28 TCSSIQQPL-‘ZO 92K 37 TMP8255AP-5 TMP8255AP-5 TMP8255AP-5
2 2 CKEN < CS,CK
paTA T9 | k| 4Tcoct | cB
Display tube driver aQ A/D converter
\ o uPD8251AFC |——
Main  Sub- wPDB300C | X MB4052
encoder encoder cK * 1200

Figure 12t si Segrent 4 TC4a0408P
Fluorescent
display tube .‘i -’

E - 2o

& % ] HD7404
u TXD
,_‘m_l 5 RXD
2.45MHz CTs
RTS
Option GND

IF-10C

i

Personal
computer

Fig. 11 CPU peripheral circuit
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System Clock Oscillation and System Reset Circuit

Microprocessor 1C18 (BU18400A) requires a 2.45MHz
system clock. Ceramic oscillator X2 and 1C16 (TC4069
UBP) are used to generate the system clocks {figure 12).

IC15 (PST520D) is a reset IC which sends a reset signal
to the microprocessor and |/O when the power supply volt-
age reaches about 4.3V, which halts all function immedi-
ately. When the power supply voltage exceeds aproximately
4.3V, the reset signal is emitted and after the time constant
set by R151 and C219 elapses, the microprocessor is initial-
ized ‘and operation resumes (figure 13).

1C18 : BU18400

1C16 : TC4069UBP

Fig. 12 System clock oscillation circuit

5V
IC15 : PST520D

RES
1C18 :
BU18400

Reset Reset Reset

Fig. 13 Reset circuit

Address Control

Microprocessor address lines AO to A1b cannot select
ICs directly, so they are decoded into selection signals by
IC19 (SN74LS138N). IC19 has a 64K-bytes memory area
which is divided equally into 8 blocks (8K bytes each) and
assigned to the ICs. Address control division is shown in
figure 14.

5V

ic19:
SN74LS138N
A13 A Vee Function Destinati: Physical address
Al4 B YO ROM 1021 @ 0000H ~1FFFH
A5 c Y1 ROM 1021 Q0 2000H ~3FFFH
1c18 G2A 2 1/6 1622 4000H ~5FFFH
Address
signal G28  v3 1/0 123 6000H ~7FFFH
Gt Y4 1/0 1624 8000H ~9FFFH
Y7 Y5 Encoder gate array 126 ACOOH ~BFFFH
GND  Ys Serial 1/0 {option) Ic1 @ GCO00H ~DFFFH
> r— RAM 1C20G8 EOOOH ~FFFFH

Fig. 14 Address control division
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CIRCUIT DESCRITPION

Encorder Peripheral Circuit

IC26 (LLZ92K37) detects the rotational direction from
the dual-phase rotary encorder pulse input, counts up or
down, and has two inputs. CK1 and CK2 count all leading
and trailing pulse edges, and performs quadruple functions.
CK3 and CK4 count the leading and trailing edges of CK3,
and performs dual functions. The main dial js an optical
type, which inputs signals directly. The sub-dial is a me-
chanical type, which inputs signals through the chatter

absorption circuit. ‘

Count data can be read in the same manner as when
reading RAM. CK1 and CK2 have one counter, CK3 and
CK4 have another counter. When 1C26 AOQ is low, the CK1
and CK2 data is read. When AQ is high, the CK3 and CK4
data is read.

CK1 | I
Main S
encoder

CK2

CK3
Sub-
encoder

CK4 —

CK1 to CK4 input terminals have
built-in pullup resistors.

Fig. 16 Waveforms of 1C26, CK1 to CK4,
when the dial is turned clockwise

Ig:' 5v
Main dial 3 Ic26 ic18
- LZ92K37 BU18400A
0'<:|<1 4 N ] 31
a o cK1 Al Al
o g:; cK2 s ”
o Chattering absorption circuit 5 AD pot————Q| RD
L"‘; 5v A I
—— 1017
Sub-dial ,l — DO-D7 DO-D7
8 Bus
18_ 18] [oka i D ‘ D D cxa o
@ c l I 3 SN74LS138N
1717 K3 —
| o o Chattering absorption circuit - 7 10 v
Dw——01 Y5
—} 3 . 5V
728 B T|- M- I
| P el
I ’—DO_OD K3
I | ] 2

DISPLAY UNIT CONTROL UNIT

Fig. 15 Encoder peripheral circuit

Display Circuit

The fluorescent display tube is dynamically lit by 1C18
(BU18400). The lighting period for one column is given by
a negative pulse of 1C17 (NES55C). When a low level is ap-
plied to the INT input, 1C18 starts its interrupt procedure,
outputs one column of display data, and the column signal
to the fluorescent display tube driver MPD6300C through
IC23 (TMP8255AP-5), and outputs data and control signal
to the XP terminal, via 1C22 port C7. Normally, one cycle
ends when the data and signal are output 12 times, since
there are 12 columns. However, for yellow {mode) display
columns, the data and signal are output 3 times in one cycle
because of a lack of sufficient intensity.

Display unit, T1, is the DC/DCE module which generates
the drive voltage and filament voltage of the fluorescent
display tube. The filament voltage waveform is generated
by the oscillator circuit in that module. The frequency
fluctuates because the column loads differ from each other,
causing a variation in the oscillator frequency. The uPD
6300C input waveforms are seen in each of the oscillator
periods of 1IC17 (See figure 18). Data is shown in figure 19.
It is output from the left.
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z1
CPS11758

Since the loads of the columns are
different from each other,
the display is non-uniform amd jitters.

40us

LUTU
o

ic17
NEBS5C

Timer IC

About 12ps
Fiuorescent display tube

FIP12TM7

About 1.24ms hd

Ic18
BUIB400A 2

l=

1C1 : 4PDE300C

g =2
Qe |8
&
8 J 8
0 m‘m Yuwlo =
g2 g8
~ - oo
3] 3] pad
1C22 =) tc23 © s e %
TMPB255AP5 TMP8255AP5 -
14 SDA 5 Control
10 xp 9 circuit
12 SLH 7
16 SCK 3
SCK [12
CONTROL UNIT T T DISPLAY UNIT
Fig. 17 Display circuit
sDA X o X ow X-——-X_= XX
sck 1L |l---TL T LT LT
SLH L

Fig. 18

DP e

|f31 IG2|GS

G4lG5 I Gé ] G7 IGB | G9 |G10|G11|G12

T

Fig. 19

PL.L Data Output

Four PLLs are controlled. The 50kHz-step loop PLL1
uses the MB87006, and other loops use the M54927P.

Data is output for the MB87006 as shown in figure 20.

Both reference division ratio data and program counter
data are given to the MB87006. Reference division ratio
data are supplied only when the power is turned on. The
data formats are as shown in figure 21. Data is output from
the left.

Data is output to the M54927P as shown in figure 22.

Data output to the Mb54927P is shown in figure 23, it is
output from the left.

This PLL data is output only to the PLL when changed.

DA XX K- —=-X___X___X
ek 1L L---LJ LI LT
PR1 [
Fig. 20
Program

INQ]NS‘N7ING|N5]N4|N31N2|N1 |N0!A6]A§IA4[A3|A2|A|IAO] 0 ’
counter data

Reference division
ratio data

[;131;2IR111R10[R9 IRB]R7IR6[R5IR4]R3]R2|R1 lﬁﬂl 1 J

Fig. 21

DA X X
ek L LI L LT LT

PR1~4 | I 1
Fig. 22

lM?: MZIM'I]NIO IN1C| N9 | N8 | N7 | N6 | N5 | N4 { N3 | N2 | N1 [ NO | A4 | A3 | A2 | A1 lAO
Fig. 23

19
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CIRCUIT DESCRIPTION

Band Output

The BPF and LPF are switched by output ports AO to
A4 (BO to B4) of 1C22 {TMP8255AP-5). The PLLs are
switched by output ports C4 to C6 (VB1 to VB3). The
levels of the ports in each frequency range are shown in the
figure below:

A/D Converter Analog Input

The four types of analog input, RIT, IF shift, carrier
point correction for LSB and USB, are A/D converted, and
loaded into the microprocessor as digital values. The con-
trol unit has the A/D converter, 1C27 (MB4052}, to which
a channel select signal (CS) and data input control signals
(CO and C1) are applied.

Freq’' (MHz) B4 | B3 | B2 | B1 | BO | VB3 |VB2|VB1 The microprocessor sends a channel select signal first,
0 - 05 H L L L L L L H then a positive pulse from the A2 port of 1C23 (TMP8255
05 .~ 16 H L L L H L L H AP-B) to reset the A/D coverter 1C27 (MB4052). After 9
16 — 25 L L L H L L L H clock pulses have been sent from |C23 C6 port, the con-
25 — 40 L L L H H L L H verted digital values are sent from A/D converter 1C27 to
40 — 6.5 H L H L L L L H the C6 port ofIC24: TMP825bAP-5 in synchronization with
65 — 7.5 L L H L H L L H the clock pulses. The A/D converter peripheral circuit and
75 — 105 H L H H L L L H timing charts are shown in figures 24 and 25.
105 — 145 L. L H H H L H L
145 — 19.0 H H L. L L L L L
19.0 — 2156 L H L L L L L L
215 — 250 H H L L H H L L
25.0 — 300 L H L L H H L L
50.0 — 54.0 L H L H L H L L
Table 6
l 1c24 1c23
TMP8255AP-5 TMP8255AP-5
2 8 2] %
T SREE
REREER
2R3%B885
1C27
IF SHIFT VR g g MB4052 8s83
il rs Lo |,
L > L 1E
R206 USB carrier 1

SWITCH UNIT

CONTROL UNIT

3 [ 3

83 8%

o o«
>

LSB carrier point
correction

ik

point
correction

i

Fig. 24 A/D converter peripheral circuit

! L1

cs
~ Irl
C1 ) — § ¢ r
- { -
co f—] I f—

y 1 2 ... 9 1 2 J_g_|_—‘ 1 2 fl_‘ 1 2 ’_’il_

DO

D, D G S | S )

-

XXX

Converted data

CH1 RIT

————
Converted data

CH2 IF-SHIFT

;_W_*/
Converted data

—
Converted data

CH3 LSB CH4 USB

A

-
-

-}

-
—

\J
A

-

Fig. 25 A/D converter data read timing chart
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Key Scan and Extended Diode

A key scan signal with a negative pulse is sent from ports
B4 to B7 and C5 of IC23 (TMP8255AP-5). One column,
corresponding to ports BO to B3 of 1C24 (TMP8255AP-5)
is selected, and the ON/OFF state of the switch is sensed.
When the switch at an intersection of the matrix is on, the
corresponding bit of ports BO to B3 of 1C24 goes low, thus
detecting. The activation of the switch.

1C23
TMP8255AP-6

1 1]
BO [Ot—— KO F. LOCK M»V M.IN DOWN
B1 [ O— K1 VFO/M SCAN CLEAR UP
B2 Oa— K2 LSB/USB CW/N AM/FM 1MHz
B3 O—— K3 A/B SPLIT A=B RIT

Fig. 26

Transmit Timing Control Signal

The full Break-in timing is generated by the microproc-
essor, and is sent as the CTX, RB, and CKY signals from
port C of IC22 (TMP8255AP-5). When transmit/receive
switching is detected at port A6 of 1C24 (TMP8255AP-5),
the CSS signal is output with the following timing.

RX ™ RX

SFT Output

The SFT output signal is output during FM and AM re-

ception, and stops the CAR output.

TOB Output

The TOB output is stored in the memory channel, split

channel, in FM mode, and output only during transmission.
Repeater subtone control signal.

14V Input
To clear any meaningless display when the power switch

is turned on or off, the 13.8V line is monitored. When this

input goes low, the display is cleared.

SBK and MUT Output
This signal cuts the PLL switching noise.

1/0 port functions
1) 1C22 (Output only)

T:;nn':;a' ':': Symbol Function AI:‘tllev'e
A0 4 BO
Al 3 B1
A2 2 B2 Band switching output. H
(See the text.)
A3 1 B3
A4 40 B4
AB 39 50M
AB 37 HFL Unused. H
A7 37 HFL
BO 18 MUT Cut the AF signal. H
B1 19 PD 28MHz band power down. H
B2 20 SBK Cut the RF signal. H
B3 21 CWN tndicates CW-N. H
B4 22 FM
B5 23 AM
Mode output, H

B6 24 Cw

B7 25 SSB

Cco 14 CTX . .
Transmit control signal.

Ct 15 RB H

(See the text.)
c2 16 CKY

C3 17 TOB Output the subtone (Option). H

C4 13 PBO

PLL band switching signal.

C5 12 PB1 H
(See the text.)

C6 11 PB2

c7 10 «p Fluorescent display tube red L

letter segment signal.

21
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2) 1C23 (Output only) 3) IC24 (Input only)
Terminal | Pin Symbol Function Active Terminal | Pin ’ F> . ' Active
Name No. y level Name No. Symbol unction level
A0 4 CO 1C27-M . AD 4 — U q
: nused.
) 3 c1 C2 B4052 control signal. A 3 _
{See the text.) . -
A2 2 CS A2 2 UL Detect the unlock state. L
A3 1 SFT CAR cut signal. H A3 1 AD 1C27:MB4052 data signal.
A4 40 | PR1 A4 40 MU , '
. MIC UP/DOWN switch. L
Ab 39 PR2 PLL enable signal. Ab 39 MD
P . R
A§ 38 R3 (See the text.) A6 38 css CSS Im.e s.ugnal ' L
A7 37 PR4 transmission detection.
BO 18 LFE F.LOCK LED signal. H A7 37 14V Power switch off detection. L
B1 19 LM | M.SCR LED signal. H BO 18 -
B2 20 L1 TMHz LED signal. H B1 19 -
B3 21 — Unused. B2 20 -
B3 21 —
B4 22 SO Unused.,
B5 23 S1 Key scan output. . B4 22 -
B6 | 24 S2 | (See the text.) BS |23 -
B7 25 S3 B6 24 -
co 14 | SLH | Fluoresent display tube B7 25 -
c1 15 | SCK | drive IC signal. co 14 -
c2 16 | SDA | (See the text.) ¢ 15 -
c3 17 EN | Unused. c2 16 -
ca 13 DA PLL data signal. c3 17 - Unused.
C5 12 CK (See the text.) ca 13 -
. « | 1c27:MB4052 control signal. C5 12 -
co A (see the text.) c6 | 11 _
2 Turns the buzzer osciliator c7 10 -
c7 10 B circuit on, .
M54927P : PLL IC (Control unit IC1, 4, 14)
® Terminal connection diagram Reset pulse input  Resst —s[_] 1 ~ 6] Ve
Clock pulse input ~ &PS —=[_| 2 15 [J=m xIN
rystal oscillator signal inpu:
Input from FM section  fFm —=[ | 3 14 [J=— x-out}cv‘ fietorsonat it
FM reference.bias  refep —"E 4 g 13 :] NC Not connected
Input from AM section  fam ——E 5 é 12 j—» AM/FM  AM/FM mode switch
AM reference bias  refam ——E 6 11 j—-— Lock Lock detection signal output
Data input st —[]7 10 :J—— PD Phase detection signal output
GND E 8 9 j—— Test Test signal input

® Block diagram

15 DividerH fREF Divider ] 9> Test
2'Medulus ;,‘3
Pre-scaler k)
(1/32,1/33) 5 o> PD
k=3
w
=
.
s
Z -
2) AM/FM
| Data latch (20 bit) l
N $20 . 16) Vee
s1(7 = Shift register (20 bit) ]
. Latch signal e GND
CPS (2 *
- ]

-22 ()



SEMICONDUCTOR DATA

M54459L : Divider (Control unit IC2)

® Terminal connection diagram

Not connected

Input for changing frequency
division ratio

Input

Reference input

e Not connected

Power voltage

Output(Open collecter output)

GND

T(rer) —=[|5

NC

M

T

HE
12
—[]s
—[-

ne e
Vee E 7
To *— 8

M54459L

® |nput for changing frequency
division ratio (M) and division ratio

M L

oy

Division ratio

1/20

1/100

M54460L : Divider (Control unit IC5)

® Terminal connection diagram

Not connected

Input for changing frequency
division ratio

Input

Reference input
Power voltage 2
Power voltage 1

Output{Open collecter output)

M74LS93P : Divider (Control unit IC8)

GND

NC

M

T

T(REF)

Vce2

Veel

To

1
] 2
_—Es
—,E4
*..l:s

O
Ol
O

M54460L

® Terminal connection diagram

Ciock input T2 —=

RD1 ——=

{RDZ —

NC

Directly connected
reset input

Vee

NC

NC

gn

Q 9
T T

2

RD1

2
<[

RD2 QA

Qb

NC : Not connected

1/2 1/2 1/5 1/5 J
T@ division f— division division division
circuit circuit circuit circuit
(e
NS
GND
® Block diagram
T(REF) Vee2 Veel
o —e—0)
N/ NS
Buffer ( Ta*
K‘ (ECL-TTL) 8> °
mMQGr ¢
1/2 1/5 1/2 1/5 ‘J
T(@—— division | division division f—] division
circuit circuit circuit cireuit
D
-/

—_—

—

—_—

M3

T

® Block diagram

T(REF) Vee
&) (F)—
A\ NS

Buffer

(ECL-TTL) :8) To®

@ Logic circuit

Clock input
NC

QA
Output
Qp

i

GND

QB
Output

Qc

Qo

e Vee

(19) GnD
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SN76514N : Mixer (Control unit IC12)

® Equivalent circuit +Vee
® Terminal connection diagram 3kQ
(TOP VIEW) ¢ p— W0 Ree
3 6002 6002 2
\J T > =
OUTPUTE 0—— OUTPUTE
NC 1 E ] 14 NC
W - | 0 DECOUPLE 2
wee  2[] J1s oute RF INPUT'O—I—K _(_v_}'_
OUTE 3 E j 12 Recc
$ 60002 $ 6000
- FLOA GND 4 E j 11 .RFIN LOCAL FLOATING
OSCILLATOR 200 200
LOCOSCIN 5 E :| 10 DECOUP 2 INPUT
500 502 3 31k
—Vee 6 [ :I 9 DECOUP1 -0 DECOUPLE
NC 7 [ T 1 j 8 NC g 1.05k0
3
2150 1.1k S
—Vee
MB87006 : PLLIC (Control unit IC13)
® Terminal connection diagram ©® Terminal function
0SCin 1 [: o LJ ] 16 on Terminal No. | I/0O Terminal name Terminal No. | 1/O Terminal name
0sc out 2 [] ] 15 ov 1 | OSCin 9 | Clock
v 3 [: ] 14 ReF ont 2 (6] OSC out 10 | Data
vop 4 [ ] 13 @ 3 O | fv 11 ] LE
PDout 5 [] [ 12 Modutus Control 4 — |1 VDD 12 QO | Modulus Control
ves 6 [] ] e 5 Q PD out 13 (0] fr
LD 7 [: [] 10 Dea 6 - Vss 14 0 REF out
fin 8 [ :] 9 Clock 7 O LD 15 O | oV
(Top View) 8 | fin 16 O | ¢R
® Block diagram r: 14-bit shift register -l
[ 14-bit shift register |
- l
1 L_ _J
LEO—
14-bit latch 13
r_ -| Q) fr
: 14-bit latch | I
[ Fo5 s T L—“HHU_HHU_—J ,
0SCin 1 ] | l_ Programmable reference divider -1 ———=O LD
I E |
2 | 4 l r Binary 14-bit reference counter I———ql b
0OSC out Ot | _I
| —— e e 15
L"'—'—"-'I Phase O oR
14 R 17b|t shift register comparator | 16
REF out O O < r 7-bit shift 10-bit shift I e O ¢V
l: register register _,
, | . LULLH_ MMUJL_1
fin O——'Dm - 17-bit latch
l 7-bit latch j 17 10-bit latch I
I )|
L— _! |_ U_H HHH H |;cmreel_.o- 3 Pb out
— —— - pump |y
Programmable dnwder '— -_— —]
— l
Control
Data 1 r (:_nbtir'o_jl l Binary 7 bit | Binary 101 bn ' » 03 fv
] \ateh | swaHow counter Programmable counter |
L
Control circuit ] l
9 12
Clock O l_ L _! »O Modulus
- Control

24




PST520D : System reset (Control unit IC15)

® Equivalent circuit

TS-1405/680S

SEMICONDUCTOR DATA

L

@ Vee

ouT

+—(2)GND

NEB55C : System clock oscillator (Control unit 1C17)
@ Terminal connection diagram

(TOP View)

ano []1 O
Trigger[: 2
output [ |3

Reset [ 4

g Jvt
: Discharge
] Threshold

:] Control voltage

~

[=>]

o

TC4069UBP : Inverter (Control unit 1C16,25)

® Block diagram

./

11
ot 2[ ]

12 3[&
02 a[_|
i3 5[&
o3 s[ |

Vss 7[:

[ ]14 voo

@]13 16
[ ]12 06
i"::]ﬂ 5
[ ]10 05
gjg 14
| Js 04

(Top View)

® Equivalent circuit

8¢

TC5518CPL-20 : Static RAM (Control unit 1C20)

® Block diagram

s

A10
A10 Memorial
Address Low Alley
buffer decoder 128 x 16 x 8
FW e —
1C18 : £ A4
BU18400 2 CSB
3 o—
< A3( Address I/OO, ?2;8
£ cotu
A0 A0 buffer decoder
CcsB
WR WE
22 Input 1/0 buffer jea—CSB
buffer
Reset e
1C16: J—
1‘c40¢s9t.nap8 cs2 Input csB
buffer
Q31
"
Y
7 Sd~_d
7 +5V Do D7
IC19: o . .
SN74LS138N
1/O Data

’; BATT.

® Terminal function

Vee Tﬁ::‘::al Function
GND AO0~A10 | Address input
DO~D7 | Data input/output
CS Chip select 1
'sc2 Chip select 2
WE Write enable
Vee Power supply (+ 5V)
GND Ground

25
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(Top View)

SEMICONDUCTOR DATA

BU18400A : CPU (Control unit IC18)
® Block diagram

S

A3
1)
=0 W NG AW N

40 |—==0 A10
39 |—=0 A9
38 F—=0A8
37 =0 A7
36 b—=0 A4
35 [0 A5
34 —=0 A4
33—*=0A3
32 |0 A2
31 f—=0 A1
30 F—=0 A0
29 0 GND.

Yy
|
%]
I

28
27
26 [~+——0 RESET
25 |-——o0 §USRO
24 |~——O WAIT

|

1

® Block diagram 8817

DATA BUS
CONTROL

DATA BUS

<\
INSTRUCTION

INST INTERNAL DATA BUS '>
REG —~
DECODE

cPU N2

ALU

—

CONTROL p CPU
CPU AND CPU REGISTERS
SISTEM CONTROL
CONTROL
SIGNALS
ADDRESS
CONTROL

NMI O—==1 17 +5V GND ¢ 16 BIT

HALT Ooe——rF ——0
18 2 BUSAK U ADDRESS BUS
MREQ O0+—— 19 22 ——=0 WR
{ORQ O=——— 20 21}——0 RD
® Terminal function

Terminal (Signal) name Input/Output Terminal (Signal) function
A0~ A15 3-state output 16-bit address bus. Outputs address of memory or 1/O device No.. When memory is
{Address Bus) Active “H'’ refreshed, refreshed address is output to seven bits at lower places.
B0 ~ D7 3st?te 'I’np”ut/output 8-bit data bus. Used to transfer data between memory or 1/0 device and CPU.
{Data Bus) Active “H
M1 Output . . . . .

i h 3

{Machin Cycle one) Active L Signal which indicates started machine cycle is OP code fetch cycle
MREQ 3-state output Signal which indicates address information necessary for reading and writing memory
{Memory Request) Active "L" is output to address bus.

IORQ
{Input/Output Request)

3-state output
Active "'L"

During M1 cycle
This signal request outside devices to add interruption response vector to data bus
when maskable interruption is acknowledged.

Out of M1 cycle
This signal indicates 1/O device No. necessary for reading and writing 1/0 is output to
the address bus.

(Non Maskable Interrupt)

Negative edge trigger

RD 3-state output Signal which indicates data is being input in data bus.
(Read) Active 'L" Memory or I/O device sends data to the data bus, synchronizing with this signal.
WR 3-state output Signal which indicates data is being output by data bus. Data to be sent to memory or
{Write) Active “'L" 1/0 device is supplied to data bus, synchronizing with this signal.
RFSH Output Signal which indicates refreshed address for dynamic RAM is output to seven bits at lower
NP places of address during M1 cycle. Dynamic RAM reads refreshed address by using MREQ
(Refresh} Active ‘L ; ) —r
signal output at the same time as RFSH signal.
Y Signal which indicates HALT command is executed and CPU is set under HALT condition.
HALT Output , . NTVY] —ar . .
(Halt State) Active ‘L When returning from HALT condition, any one of INT, NM1 or RESET signals is necessa-
ry. CPU continues to refresh memory executing NOP command during HALT.
While this signal is active, CPU continues to wait. If this signal is used, low-speed memory
WAIT Input ; . . . s .
. ey or /O device can be directly connected to CPU. While CPU is waiting, memory is not
{Wait} Active 'L
) refreshed.
iNT Input Input terminal for interruption request signal. If this signal becomes active while inter-
(Interrupt Request) Active 'L ruption is permitted, CPU starts interruption program after finishing command being
executed.
N Input Input terminal for nonmaskable interruption request signal. If this signal becomes active,

CPU jumps to address 0066 (16) after finishing command being executed, regardless of
permission of interruption. Priority higher than INT signal is given to NM1 signal.

RESET Input L . .
(Reset) Active "L If this signal becomes active, CPU is reset.

If this signal becomes active, CPU heighten impedance of address bus_(,_AO ~ AE), data
BUSRQ Input bus (DO ~ D7) and 3-state system control terminals (MREQ, IORQ, RD, and WR).
{Bus Request) Active "L" Thus, other devices can use above external buses.

Priority higher than NM1 signal is given to BUSRQ signal.
BUSAK Output Signal which indicates CPU has received BUSRQ signal and heightened impedance of
{Bus Acknowledge) Active "'L"” address bus, data bus and 3-state system control terminal.
[ . . .

+ |
(Clock) Input 5V single-phase clock.input terminal.
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SN74LS138N : Address decoder (Control unit IC19)

® Logic circuit ® Block diagram

= !
| Y1 MBM27C128 (IC21)
Enable G1 L 4 Pin 20 CE
nal
inputs — v2 IC18: 50
ggé — BU18400 TMP8255AP {1C22)

Pin6 CS

TMP8255AP (1C23)

Pin6 CS .

TMP8255AP (1C24)
S

Data
outputs

Pin6 C:

LZ92K37 (1C26)
Pin7 CS
uPD8251AC
Pin11 C§

1C20 :
TC5518CPL

Select
inputs

>
>

©® Truth table

INPUT
OUTPUT
Enable Select

G1 G2 c B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7

X H X X X H H H H H H H H

L X X X X H H H H H H H H

H L L L L L H H H H H H H

H L L L H H L H H H H H H

H L L H L H H L H H H H H

H L L H H H H H L H H H H

H L H L L H H H H L H H H

H L H L H H H H H H L H H

H L H H L H H H H H H L H

H L H H H H H H H H H H L

Note 1: G2= G2A + G2B
Note 2 :H : High level
L: Low level
X . Either "H" or L'’
LZ92K37 : Counter (Control unit IC26) ® Terminal function
® Terminal connection diagram Pin No.| 1/0O |Signal name |Pin No.| 1/O |[Signal name

1 - GND 10 | TO D7
2 leu CK3 11 | TO D6
ano [+ O 18] vee 3 | leu CK4 12 | TO D5
CK3 E 2 17 j DO 4 fcu CK1 i3 T0 D4
5 leu cK2 14 | TO D3
cka[]s 16[ o1 6 lc AO 15 | TO D2
cK1 E a 15 :l D2 7 I (o] 16 | TO D1
8 Ie RD 17 | TO DO
o2 []s 14| Jos 9 — GND 18 | — Vee

a0 []se
cs[]7
RO |8 11

: D4 lc  : C-MOS level input buffer

Icu : input buffer with C-MOS |evel pull-up resistance
:] D5 TO : Tristate output buffer
o

® Terminal function

Terminal name Terminal function
GND E 9 10 j b7 CK1,2 Rotary encoder pulse input
CK3.,4 Rotary encoder pulse input
A0 Qutput data selection input,0=CK1,2 1=CK3,4
(& Chip select input
RD Read enable input
DO ~ D7 Data bus output 27
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TMP8255AP-5 : 1/0 Port (Control unit 1C22~24)

® Block diagram
37 A7 N
(+5V) Vg 26 ::
GroupA 8 GroupA
" 8 P. 40
GND 7 I ™ control PortA 4 d 1/0 Port A
(8 bit}
L 8 2
—> 3
l_l_. 4 a0 7
T 1 10 ¢7
GroupA 1 T
D a PortC !
b ata (Upper 4 bit} 12
Data bus us 8 pan 13
buffer
N 1/0 Port C
8 bit
Inner 4‘*‘ GroupB 17
1c18 data bus PortC 16
BU18400 ¥ (Lower 4 bit) 18
_ Read input > 14 CO
RD 2t .
o Write input L—' 25 B7
WR 22 8 24
Port address
E10 32 O ik A GroupB -
8
Port address control GroupB 8 o PortB zf 1/0 Port B
Input controt (8 bit)
E9 31 20
Reset 19
1C16 Bpin L o 18 BO
Chip select :r l
L 1
1c19
SN74L5138N . . .
1 AtIC22 Y2 13 ® Terminal connection diagram
11} At1C23 Y3 12 A
1) At 1C24 Y4 11 az 1 [ ] 40 A4
® Basic function A2 2 [] ] 39 a5
— p— — 1/O port A 38 1/0 port A
sl (SO | CS |RD | WR Function a3 [ 38 A6
Ll L | L | L | A |Databus<porta 20« L [ o7 &7
H L H D P B R/W control input RD & E 3 36 WR  R/W control input
L L ata bus < Port Chip select input S 6 E j 35 RESET Reset input
H L L L H Data bus < Port C {OVIGND 7 [] [] 34 Do N
L L L H L | Port A « Data bus st 8 [ [] 33 D1
L H L H L | Port B« Databus por s e { so o [ [ 32 D2
H L L H L | Port C « Databus c7 10 [ [] 31 03 r Data bus
H H L H L Control register < Data bus ce 1 [ 130 D4
T o 29 D5
— — H - — | Data bus is in the high-impedance state. c5 12 [[:: % -
— c4 13 J
H H L L H Prohibit assortment 1/0 port € < co 14 [ A 27 07
. c1 15 [} ] 26 veetsv)
MBM27C128-25JAJ2 : ROM (Control unit 1C21) - SPp.
® Block diagram U3 17 [ ] 24 B6
Data output ¢ B0 18 [ [] 23 85 1/0 port B
+5V—e— DO D7 1oports 4 B1 19 [ [ 22 B4
TN 20 21 B3
Vee I ~ B2 D j
GND {Top View)
Vpp
58 ® Terminal function
oE Output enable
pome Chip enable  — Output buffer Terminal name Function
1 Prog. logic AO0~A13 Address input
RD
|| DO~D7 Data output
AQ AO( | — : -
1c18: L S I | Y decoder Y selection CE Chip enable input
BU18400 EQYE — ;
2 i—: — OE Output enable input
g A5 PT 1 131072 bit PGM Program input
5o b i | x decod {512 x 256) Vee Power supp!
1C19 : : ecoder Memorial pply
SN74LS138N A13 Lms i || atley Vpp Program power supply
GND Ground

28

1C21 : MBM27C128
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SEMICONDUCTOR DATA

MB4052 : A/D Converter (Control unit 1C27)

) g . ® Block diagram
® Terminal connection diagram

10 CO

/-

AG 1 [: ] 16 veet
ex2 2 [ [ ] 15 veez A0 4

Comparator

EX1 3 E :] 14 RS 13 Data out
A0 4[] | ] 13 DATAOUT Al 5
12 ADC CLK
Al 5 12 ADCCLK
I:: :] . Comparator
Az6 [ | [ )11 cs A2 6  foxer Resistor 1 cs

A3 7 [] [ ] 10 co ( <

DG 8 BEXE A3 7
(TOP VIEW) o
8 bit 14 RS

DAC
EX2 2 <
7.5k Regulator

Veei/2
EX1 3 T
2.5k i\ J_;
e’ w - ®
5 0% < 8
s 3
® /O signal pin function
Pin No. Pin name Symbol Function
1 Analog ground AG Ground terminal
2 Range expander input EX2 Analog input pin for expanding the range.
Analog output pin for expanding the range. Connect to any pin from AQ to A3.
EX
3 Range expander output ! By using EX1, EX2, the range is expanded to the X 4 range.
4~7 Analog entrance AO~A3 | 4<ch analog input pin. Channel 1 is selected by channel select input CO to C1.
8 Digital ground DG Ground terminal
9 Channel select input co The input pin to designate the analog input channel for A/D converter. This signal is latched
10 C1 at the trailling edge of CS.
This is the chip select input pin. When CS is inverted from 1" to “‘0"’, A/D converting starts
" Chip select input CS and data output is enabled. After A/D converting is over or when an interrupt is required,

set the CS back to "1,

A/D conversion ADC This is t!’le clock |r.1put pin f.or A/D conversion input to the compara‘u?r register sequentially
clodk CLK Conversion speed is determined by the clock speed. In the case of 8-bit, approx. 10 clocks
will be needed. However, it is not necessary that the clock period be fixed.

12

DATA This is the open collector to output the result of A/D conversion. The data is output in the
13 Data output ouT order of the start bit, most significant bit, 2nd significant bit, . . . , least significant bit, and
the stop bit, synchronized with ADCCLK.

This-is the input pin for selecting the voltage range of analog input. The VFS = VCC1/8 range
14 Range select input RS is selected at ’0"’, and the range of FVS = V(C(C1/2 is selected at ““1'*. During conversion,
hold this pin to 0"’ or ‘1",

When driving with 3.5V 1o 6.0V of power, connect VCC1 and VCC2 to each other, and apply
the power voltage to them. .

When driving 8 to 18V of power, apply the power voltage to VCC2. At this time, the 5V

15 Power supply pin 2 VCe2 - R X
16 Power supply pin 1 Veed i;e;b:lézed voltage is output to VCC1,and approx. 10mA current can be supplied externally to
When either 3.5~6.0V or 8~18V power is used, VCC1 is the reference voltage for A/D
conversion.
@ Channel select . ® Range select
C1 CO Selected Ch. RS Conversion
o o A0 voltage range
0 1 Al 0 0~ Veel
1 0 A2 8
1 1 A3 Veel
1 0o~
2

29



' TS-140S/680S

SEMICONDUCTOR DATA

uPD6300C : Fluorescent display tube driver (Display unit IC1)
® Terminal function

Terminal No. Symbol Terminal name 1/0 Function
- . High dielectric-strength {40V} output in the Pch open.
~7 O13~019 | FIP segment driver 0 Corresponds to the output of 013~019.
. . Output serial data the trailing edge of SCK, when the n-number of uPD6300Cs
8 SO Serial data output pin 0 are connected in series, this can be connected to the Si of the following stage.
9 Bi Blanking pin ) This input can turn off all mdlc.ator or filsplays, and can dim them by applying
a random duty pulse from outside. Active low.
10 A Latch pin | Transmits the connects of the sena'I ?hlft.reg|ster j(o tr?e‘ buffer rfeglster at low
level, to latch the connects at the rising time. Active rising (leading) edge.
. R . This is the data input pin. Inputs data to the shift register at the
~ 1
1 S| Serial data input pin { rising edge of SCK.
. . . Reads out the S| data to the shift register at the rising edge of SCK.
k
12 ScK Serial clock input pin ! Qutputs data from SO at the trailing edge of SCK.
= . . When CS is high, this inhibits SCK and LH, and when CS is low, activates
13 Ccs Chip select pin | SCK and CF.
14 Vss GND — | Connect to the GND terminal of the system,
Pch open-drain system, high dielectric-strength output.
Corresponds to the output of 00~012,
VDD
15~27 00~012 | FIP segment driver o Pch
Vss 00~019
28 VDD Power supply pin — [ B5V+10%
® Terminal connection diagram Mb54581P : Band data driver (Signal unit IC1)
o131 [ -’ ] 28 VoD ® Terminal connection diagram -
014 2 [] ] 27 012 - ]~ o
015 3 [] ] 26 om1
016 4 [] [ 25 010 N2 —*E—°[> * 7]~ 02
017 5 [ ] 24 09 L|<}—0 _
IN3 ~~| 3 —4>‘ 16|~ &3
018 6 []] ] 23 08 T—K}-«»
019 7 [ ] 22 07 ‘N“_"“_"D“[” 2]~ o2
5_08E [] 21 06 Input«le-—5—<1>‘ E—— o5
Bi 9 [] ] 20 05 T—|<]—<
A 10 O [ 19 04 ”“6"6"’9‘[” 5]~ o8
st 11 [ ] 18 03 ,N7_.7_o[>- 12|~ 07
sck 12 [ (] 17 02 T--|<]-< o
E§13E 31601 INS——B—DI | 11— 08
vss 14 [] 15 00 Vs E ——E GND
(Top View)
TC4066BP : Switch (Signal unit IC7~10)
® Equivalent circuit (1/4)
Vpp
IN/OUT o— I © OUT/IN
o
T T (19 voo
CONT1
—l B CONT4
CONTROL O-¢
IN/OUT4
OCUT/IN4
l OUT/IN3
Vss
iN/QUT3

30
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SEMICONDUCTOR DATA

uPD8251AFC (Option IF-10C IC1)

® Block diagram

uPD8251AFC
Ic3:
SN7404N
8 Dat 8 s Trans- s 6
ata H
Databus ——  Ga<pf 0 e gl::fer _>>_____|TXD ~>o—to a0
buffer (P—S)
1C3 : SN7404N 8 9
24576MHz - [© |3 RXD
12 8 T i X
RDY Not
Trans- otuse
RESET - 8 > r— mit TXE Not use
control TXC
’ IC2 : TC4040BP
R/R ( 3 pin (BO rate : 4800)
contro!
1C18 : logic 8 Receive
BU18400 " buffer ‘__QR_XE_)__
(s—P)
Y
y RX
RDY
— 1C18 : BU18400
MODEM 8 Receive RXC MN1 17 pin
control L | control SYNDET/BD
Not use
inner
data bus
TC4040BP (Option IF-10C IC2) H D7404P (Option IF-10C IC3)
® Block diagram . ® Block diagram

a1 [ ] 14 vee
1Y 2 [:y i:} 13 6A
2A 3 {:j [] 126

2v 4 [ [ 11 54
CLOCKm 3A 5 L_‘_ Yij 10 5Y
v 6 l:y [ ]9 4A
3ESET ono 7 [ i:I 8 4Y

{Top View)

1 15 14 12 13 4
Q12 Qatt Q10 Qs Q8 a7

31



- T1S-1405/6805

DESCRIPTION OF COMPONENTS

SWITCH UNIT (X41-3030-XX)

Component Use/Function Operation/Condition/C ompatibility

IC1 Microphone amplifier Processing of audio signals, speach processor.
Q1 Switching transistor Q1 is ON when PRS is ““H"’.

Q2~4 -1 Switching transistor Q2~4 are ON when PKS is “'L"".
Qb Amplification of control signal
Q6 Amplifier For VOX. TS-140S only
D1 Detection of control signal

D2,3 Switching diode D2 is ON when RXB is ““H". D3 is ON when PKS is “L"".

100W FINAL UNIT (X45-3100-XX)

Component Use/Function Operation/Condition/Compatibility

Q1 Pre-drive amplifier Wide-band amplification of HF band.
Q2,3 Drive amplifier Push-pull wide-band amplification of HF band.
Q4.5 Final amplifier Push-pull wide-band amplification of HF band.

Q6 Supply of bias for drive Temperature compensation of drive.

Q7 Supply of bias for final Temperature compensation of final.

Q8 Constant-voltage power supply 5V for digital system.

Q9 Constant-voitage power supply 5V for PLL system.

D1 Temperature compensation Temperature sensing of pre-drive.

D2 Temperature compensation Temperature sensing of drive.

D3 Temperature compensation Temperature sensing of final.

D4 Absorption of surge voltage Relay for changing over HF and VHF of drive. TS-680S only
D5 Absorption of surge voltage For fan motor.

D6 Protection of inverse connection For power supply terminal.

D7 Constant-voltage power suplly Power supply of 8.2V for temperature sensor module.

FILTER UNIT

(X51-3040-XX)

Component Use/Function Operation/Condition/Compatibility
Q1 Drive amplifier of 5B0MHz band TS-680S only
Q2 Final amplifier of 50MHz band TS-680S only
Q3 Switching of RAT Grounds receiving antenna terminal when transmitting.
D1 Absorption of surge voltage of relay For relay of 5B00kHZ~2.5MHz LPF.
D2 Absorption of surge voltage of relay For relay of 2.5MHz~4.0MHz LPF.
D3 Absorption of surge voltage of relay For relay of 4 0MHz~7.56MHz LPF.
D4 Absorption of surge voltage of relay For relay of 7.6MHz~14.5MHz LPF.
D5 Absorption of surge voltage of relay For relay of 14.5MHz~21.5MHz LPF.
D6 Absorption of surge voltage of relay For relay of 21.6MHz~30MHz LPF,
D7 Absorption of surge voltage of relay For relay of 50MHz~54MHz LPF. TS-680S only
D8 Absorption of surge voltage of relay For changeover of TX and RX.
D9 Rectification of traveling wave High-frequency rectification.
D10 Rectification of reflected wave High-frequency rectification.
D11 Protection from lightning surge Surge absorber of receiving antenna terminal.




T5-1405/680S

DESCRIPTION OF COMPONENTS

CONTROL UNIT (X53-3100-XX) VCO1-D mode is TS-680S only
Component Use/Function Operation/Condition/Compatibility
iC1 PLL3 (BFOPLL) 1,2,7: Freguency division ratio setting input.

3: 91 MHz input (VCO3) in AM mode.
10: VCO lock voltage output.
11: UL line. “L"" in UL mode.
15: 4.5MHz input (1/8 fSTD).

1C2 Frequency divider (1/20}) 4: 91 MHz input.
8: 4.55MHz output.
IC3 Frequency divider {(1/10) 1: 455MHz input.

2: SFT line. Output is OFF when “"H’" is input.
12: 455kHz output.
IC4 PLL2 1,2,7: Frequency division ratio setting input.
(VFO 10Hz step for covering 50 kHz) 3: 55~60MHz input {VCO2).
10: VCO lock voltage output.
11: UL line. " in UL mode.
156: 45MHz input {1/8 fSTD).
: B5~60MHz input.
1 5,5~6.0 MHz output.
: 10.05~10.55MHz output.
1 5,5~6.0MHz input.
. 4.55MHz input.
: 10.05~10.566MHz input.
1 1.005~1.055 MHz output.
: 4. 5MHz output {1/8 fSTD).
: Input of reference frequency of 36 MHz {fSTD).
1 5.5056~5,555MHz output,
: 1.0056~1.055MHz input.
1 4.5MHz output.
1 41,505~41.555MHz output.
: 5.505~5.555MHz input.
: 36MHz input.
: Output of 37.005~37.055MHz (in VCO1-A mode)
or 77.505~77.555MHz (in VCO1-C,D mode).
2: 41.505~41.555MHz input. .
5: Input of 4.5MHz {in VCO1-A mode) or 36MHz (in VCO1-C,D mode).
1C12 Mixer (MIX1) 3: Output of 3.66~13.5MHz (in VCO1-A mode)
or 9.05~20.0MHz (in VCO1-B mode)
or 15.95~7.5MHz (in VCO1-C mode}
or 12.55~16.5MHz {in VCO1-D mode).
5: Input of 40.5655~60.555MHz (in VCO1-A mode)
or 50.555~61.555MHz {in VCO1-B mode)
or 61.555~70.0565MHz {in VCO1-C mode)
or 90.055~94.055MHz (in VCO1-D mode).
11: Input of 37.005~37.055MHz {in VCO1-A mode)
or 41.505~41.555MHz (in VCO1-B mode)
or 77.505~77.555MHz (in VCO1-C mode).
1C13 PLL1 (VFO 50kHz step, last VCO) 1: 4.5MHz input (1/8 fSTD).

1C5 Frequency divider {(1/10)

1C6 Mixer {(MIX5)

IC7 Frequency divider (1/10)

1C8 Frequency divider (1/8)

1C9 Mixer (MIX4)

IC10 Mixer (MIX3)

=1 N =0 N =D 0OIN =0 N =100 b

IC11 Mixer {MIX2)

5: VCO lock voltage output.
7: UL line. “L"" in UL mode.
8: Input of 3.65~13.5MHz (in VCO1-A mode)
or 9.05~20.0MHz (in VCO1-B mode)
or 156.95~7.6MHz (in VCO1-C mode)
or 12.55~16.5MHz (in VCO1-D mode).
9,10,11: Frequency division ratio setting input.

13: Signal for 50kHz output marker.




‘TS-140S/680S

DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
IC14 PLLA (HET PLL) 1,2,7: Frequency division ratio setting input.
3: 39.6 MHz input (VCO4).
10: VCO lock voltage output.
11: UL fine. ""L" in UL mode.
15: 4.5MHz input {1/8 fSTD).
IC15 System reset Generates reset signal when source voltage rises or lowers to make timing of
operation and backing up of microprocessor.
IC16 Inverter 1/6, 2/6: Beep tone oscillator.
3/6, 4/6: Shaping of system reset signal wave form.
5/6, 6/6: System clock oscillator (2.45MHz).
IC17 System clock oscillation Generates interrupt signal for dynamic lighting of indicator lamp.
IC18 CPU 8-bit microprocessor, Z80 (See CIRCUIT DESCRIPTION).
1C19 Address decoder Divides address signal of CPU and converts chip select signal of each IC and divides
memory area of 64kbytes into 8kbytes x 8blocks.
1C20 Static RAM Makes data such as VFQ, memory, etc. for microprocessor.
Area capacity: 2kbytes x 8bits. Backed up by system reset signal.
1C21 ROM Cotrol program (inciuding program for outside control) is built in.
Area capacity: 16kbytes x 8bits.
1C22,23 1/0 port Bus interface /O port. All are set by output ports. (See I/O PORT FUNCTIONS.)
1IC24 1/0 port Bus interface |/O port. All are set by input ports. (See /O PORT FUNCTIONS.)
1C25 Inverter Absorbs chatterring of encoder.
1C26 Counter Counts pulses of encoder. Two system of quadruplication (CK1,2)
and duplication (CK3,4).
1IC27 A/D converter Converts analog voltage input to digital data and output it.
4: RIT.
5: IF shift.
6: Carrier point (LSB) compensation.
7: Carrier point (USB) compensation.
Q1 VCO3 (PLL3) 90.7~91.3MHz,
Q2 VCO3 buffer
Q3.4 BFO buffer 453.5~456.5kHz.
Q5 VCO2 (PLL2) 55.0~60.0MHz.
Q6 VCO2 buffer
Q7 MIX5 output amplifier 10.05~10.55MHz.
Q8 TTL input buffer
Q9 Reference crystal oscillation (OSC) 36MHz (fsTD).
Q10 OSC buffer
Q11 TTL input buffer
Q12 MIX3 input buffer 36MHz
Q13 MIX1 input buffer 37.005~37.055MHz (VCO1-A mode) or 41.505~41.5565MHz (VCO1-B mode) or
77.505~77.555MHz (VCO1-C,D mode).
Q14 VCO1 buffer 40.555~70.055MHz or 90.055~94.055MHz.
Q15 PLL IF signal amplification 2.5~22.5MHz.
Q16~18 PLLT low-pass filter Active (Reference frequency: 50kHz).
Q19~21 PLL4 low-pass filter Active (Reference frequency: 5kHz or 25kHz).
Q22 VCO4 (PLLA4) 39.6MHz,
Q23 VCO4 buffer
Q24 HET buffer
Q25,26 Shaping of UL signal wave form Output is L' in UL mode.




15-1405/680S
DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
Q27 BPF (PLL) buffer MiX1 input of 37.005~37.055MHz in VCO1-A mode.
Q28 BPF (PLL) buffer MIX1 input of 41.505~41.555MHz in VCO1-B mode.
Q29 BPF (PLL) buffer MIX1 input of 77.505~77.655MHz in VCO1-C,D mode.
Q30 Qutside interrupt control Transfers to program for outside control of personal computer.
Q31 RAM backup controtf Transfers to backup mode of RAM when power is OFF.
Q32 BPF (PLL) buffer Active is "H"" in VCO1-C,D mode.
Q33 BPF (PLL) buffer and VCO1-B buffer | Active is “H’* in VCO1-B mode.
Q34 BPF (PLL) buffer and VCO1-A buffer | Active is ““H" in VCO1-A mode.
Q35 TONE UNIT signal buffer Active is “H"" in FM transmission mode of split memory CH.
Q36 SSB mode signal buffer Active is “H"" in SSB made.
Q37 CW mode signal buffer Active is “H'" in CW mode (including CWN mode).
Q38 AM mode signal buffer Active is “"H'" in AM mode.
Q39 FM mode signal buffer Active is "H" in FM mode.
Q40 CWN mode signal buffer Active is “H'’ in CWN mode.
Q41 MSCR LED driver Drives LED when momory is scrolling.
Q42 F.LOCK LED driver Drives LLED in F.LOCK mode.
Q43 1MHz LED driver Drives LED in 1 MHz mode.
D1 VCO3 varicap Frequency variable.
D2,3 VCO2 varicap Frequency variable.
D4,5 BPF changeover switch ON in VCO1-B mode.
D6 BPF changeover switch ON in VCO1-A,C,D mode.
D7.8 Wired OR “H" in VCO1-A,C,D mode.
D9,10 L.PF changeover switch ON in VCO1-C,D mode.
D11 LPF changeover switch ON in VCO1-A mode.
D12,13 BPF changeover switch ON in VCO1-C,D mode.
D14,15 BPF changeover switch On in VCO1-A mode.
D16 Wired OR Composition of PLL1, UL signal.
D17 VCO4 varicap Frequency variable,
D18 Beep switch Beep oscillator is turned ON/OFF by beep pulse. Active is “‘H"".
D19,20 Composition of ROM chip select Makes 2 blocks of select signal of 8kbytes and use them
as ROM select signal of 16kbytes.
D21,23,24 Power supply changeover switch Changes power supply in RAM backup mode.
D22 Stabilization of voltage For Lithium battery,
D25~27 Prevention of reverse current
D29,31 Extended function switch




T5-1405/680S

DESCRIPTION OF COMPONENTS

DISPLAY UNIT (X54-3050- XX)

Component Use/Function Operation/Condition/Compatibility
IC1 Serial input-type high-voltage Converts serial indication data from CONTROL UNIT in paraliel and
fluorescent indicator lamp turns on fluorescent indicator lamp.
Q1 Fluorescent indicator tamp driver
D1 Switching F.LOCK
D2 Switching MV
D3 Switching M.IN
D4 Switching DOWN
D5 Switching VFO/M
D6 Switching SCAN
D7 Switching CLEAR
D8 Switching up
D9 Switching USB/LSB
D10 Switching CW (N/W)
D11 Switching FM/AM
D12 Switching 1MHz
D13 Switching A/B
D14 Switching SPLIT
D156 Switching A=B
D16 Switching RIT
D17 Generation of filament bias voitage Generates bias for filament of fluorescent indicator lamp.
D18 Indication Turns on red lamp in transmission mode.
D19 indication Turns on yellow lamp when M.SCR is ON.
D20 Indication Turns on green famp when F.LOCK is ON.
D21 Indication Turns on green lamp when 1 MHz is ON.

SIGNAL UNIT

{X57-3190-00: TS-6808) (X57-3200-XX: TS-140S)

Component Use/Function Operation/Condition/Compatibility
ic1 Band data driver 13.8V output.
1C2 Decoding of band data Open collector. Active is L.
IC3 RX: Product detection, TX: BM 455k Hz< AF.
1C4 Audio power amplifier
1C5 TX 1st mixer 455kHz—40.055MHz.
1C6 FM IF amplifier, detection, squeich
IC7 (1/4) DC switch Turned ON in TX mode.
1C7 (2/4) AF signal switch Turned ON in SSB and CW mode.
IC7 (3/4} AF signal switch Turned ON in FM mode.
IC7 (4/4) AF signal switch Turned ON in AM mode.
IC8 (1/4) AGC time constant switch Turned ON in AM mode.
1C8 (2/4) AGC time constant switch Turned ON in AGC and SLOW mode.
IC8 (3/4) Changeover switch of meter Turned ON in TX/ALC mode.
IC8 (4/4) Changeover switch of meter Turned ON in TX/PWR mode.
1C9 (1/4) S-meter sensitivity switch Turned ON in 5B0MHz band mode.
1C9 (2/4) S-meter sensitivity switch Turned ON in HF mode,
1C9 (3/4) Changeover switch of meter Turned ON in RX mode.
1C9 (4/4) S-meter sensitivity switch | Turned ON in FM mode.
IC10 (1/4) ALC level switch Turned ON in AM and CW mode.
1C10 (2/4) ALC level switch Turned ON in SSB mode.
IC10 (3/4) ALC level switch Turned ON in power-down mode.
IC10 (4/4) ALC level switch Turned ON in mode other than power-down mode.
1IC11 (1/4) ALC amplifier
1C11 (2/4) Reflected wave voltage amplifier
IC11 (3/4) Detected output amplifier Amplifies voltage of traveling wave and reflected wave.
IC11 (4/4) Power meter amplifier

1C12

8V AVR




15-1405/680S5

DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
Q1 13.8V line switching Turned ON in 2MHz band mode.
Q2 13.8V line switching Turned ON in 50MHz band mode. TS-680S only
Q3,4 Switching Turned “L"" in B0OMHz band mode. TS-680S only
05 8V line switching Turned ON in 50~54MHz mode. TS-680S only
Q6 8V line switching Turned ON in 21.5~30.0MHz mode.
Q7 8V line switching Turned ON in 10,5~21.5MHz mode.
Qa8 8V line switching Turned ON in 0.5~10.5MHz mode.
QO~11 VCO Q9: 0.5~10.5MHz Q10: 10.5~21.5MHz Q11: 21.5~30.0MHz
Q12 VCO 50.0~54.0MHz. TS-680S only
Q13,14 VCO output buffer
Q156 VCO output amplifier
Q16,17 Switching Reduces noise when RF AMP and ATT are turned ON/OFF.
Q18,19 RX 1st mixer Receiving frequency—40.055MHz.
20 13.8V line switching Turned ON in RX mode.
021 Post amplifier 40.055 MHz.
022,23 RX 2nd mixer 40.055MHz— 455 kHz.
Q27 IF amplifier 455k Hz.
Q28,29 Switching Shunt IF circuit when NB pulse is generated.
Q30,31 IF amplifier A55kHz.
Q32,34 8V line switching Turned ON in CW mode (excluding CWN).
Q35~39 8V line switching Q35: SSB Q36: AM Q37: FM Q38: CW Q39: CWN
Q40,41 Switching Shunt of TX circuit in RX mode.
Q42 Switching Shunt of RX circuit in TX mode.
Q43 8V line switching Generates RB.
Q44 8V line switching Generates AMT and SST.
Q4b5~47 NB amplifier 485 kHz.
Q48 NB buffer
Q49 NB AGC amplifier
Q50 Switching Set to "L when NB pulse is generated in NB2.
Q51 Switching Set to L' when NB puilse is generated in NB1.
Q52 Switching Set to 'L when SKB pulse is generated.
Q53 |F buffer AGC, AM.
Q54 AF buffer AM.
Q55 Switching Set to “L" in TX mode.
Qb6 AF amplifier
Q57 Switching Set to L in MUT and TX mode.
Q58 AF amplifier FM.
Q59 AGC amplifier
Q60 Generation of S-meter voltage.
Q61 S-meter amplifier
Q62 Switching Prevents S-meter from over-reading when power is turned ON.
Q63 Switching Generates HF voltage. TS-680S only
Q64 Switching Generates 50 MHz band voltage. TS-680S only
Q65,66 Switching Sets AGC time constant in mode other than FM mode.
Q67 Switching Invalidates changeover of FAST/SLOW of AGC in FM mode.
Q68 Generation of ALC meter voltage
Q69 ALC meter amplifier
Q70 RF amplifier 28MHz band. TS-680S only
Q71 Buffer 28MHz band. TS-680S only
Q72 RF amplifier 50 MHz band. TS-680S only
Q73 Buffer 50MHz band. TS-680S only

37



TS-1405/6805

DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/C ompatibility
Q74 TX AF amplifier
Q75 Switching Shunt of FMM in RX mode.
Q76 8V line switching Turned ON in TOC (Tone transmission) mode.
Q77 Switching Generates RXB. Set to L’ in TX mode.
Q78 HET amplifier 39.6MHz,
Q79,80 TX 2nd mixer 40.055MHz (39.6 MHz in FM mode)— Transmission freguency.
Q81 RF amplifier
Q82 8V line switching Turned ON in FM/TX mode.
-083,85 13.8V line switching Turned ON in 50MHz band. TS-680S only
Q84 Switching Connects KEY line in CW mode.
Q86 TX IF amplifier 455kHz.
Q87 8V line switching Turned ON in TX mode. Generates KEYING timing.
Q88 8V line switching Turned ON in FM, CW and TX mode.
Q89 AF amplifier Qutput to RX packet terminal.
Q90,91 Switching Generates SS and CSS.
Q92 Switching Set to "L in power-down mode,
Q93 Switching Set to “L" in mode other than power-down mode.
Qo4 Switching Set to “L"* in HF mode. TS-680S only
Q95 Switching Set to L' in 50 MHz mode. TS-680S only
Q96 Switching Set to “L" in SSB and FM maode.
Q97 Switching Generates squelch signal for packet.
Qo8 Switching Generates NFT.
Q99 Switching Connects SEM line in CW mode.
D1~3 Switching Changeover of BPF.
D5,6,9,10 Protection from lightning surge.
D7.8,11~20 | Switching Changeover of BPF.
D21,22 Switching Changeover of BPF. TS-680S only
D23 Absorption of surge voltage of relay For attenuator relay. .
D24 Prevention of reverse current Information on 28F 28 MHz band and 50F 50 MHz band. TS-680S only
D25 Absorption of surge voltage of relay For RF AMP changeover relay. TS-680S only
D26~29 Prevention of reverse current Decodes band information.
D30 Voltage shift )
D31 Prevention of reverse current Decodes band information. TS-680S only
D33 Prevention of reverse current
D34,35 Change of VCO frequency 0.56~10.5MHz,
D36,37 Change of VCO frequency 10.56~21.5MHz.
D38 VCO switching For 10.5~21.5MHz.
D39,40 Change of VCO frequency 21.5~30.0 MHz.
D41 VCO switching For 21.56~30.0MHz.
D42,43 Change of VCO frequency 50.0~54.0 MHz, TS-680S only
D44 VCO switching For 50.0~54.0MHz. TS-680S only
D45 Switching For TX mixer of VCO output.
D46 Switching For RX mixer of VCO output.
D47 Attenuator For CAR level.
D48 Prevention of reverse current RXB+SSB.
D49 Prevention of reverse current
D50,53 Switching Receiving 1st IF MCF circuit.
D51,52 Switching Transmission 2nd |F MCF circuit.
D54 Switching Receiving 2nd iF circuit.
D55 Switching Transmission 1st |F circuit.
D56,57,60~63 | Switching Selects 455kHz filter.
D58,59 Prevention of reverse current SSB+CW wide.
D64 Switching Transmission 1st |F curcuit.




15-1405/6805

DESCRIPTION OF COMPONENTS

Component Use/Function Operation/Condition/Compatibility
D65 Switching ' Receiving 2nd IF circuit.
D66 Switching RB line.
D67 Switching SS line.
D68 Prevention of reverse current SSB+AMB.
D69 Prevention of reverse current SSB+CWB.
D70 Prevention of reverse current MUT+RB.
D71 Noise detection FM squelch circuit.
D72 Switching FM 2nd IF circuit.
D73,74 AGC detection
D75 AM detection
D76 Prevention of reverse current TXB.
D77 Prevention of reverse current FMB+CWB.
D78 Temperature compensation S-meter curcuit.
D79 Prevention of reverse current 50W+PPD.
D80 Prevention of reverse current PD+FMB.
D81 Prevention of reverse current AMB+CWB.
D82 Prevention of reverse current VSF.
D83 Prevention of reverse current ALC.
D85 Prevention of reverse current Protection.
D86 Noise detection NB1.
D87 Noise detection NB2.
D88 Voltage shift SBK.
D8g Prevention of reverse current CWB+FMB.
D90 Absorption of surge voltage of relay For remote control relay.
D91,92 Voltage shift Qutside ALC.
D93 Voltage shift For DELAY TIME module VCC.
D95 Prevention of reverse current
D96 Switching HET amplifier input.
D97,98 Prevention of reverse current RXB+NFT+ALC.
D39 Switching Receiving HET output.
D100 Switching Transmission HET output.
D101,102 Switching FM transmission |F output.
D103~106 Switching Changeover of transmission BPF.
D107 Prevention of reverse current RXB+NFT.
D108 Prevention of reverse current CWB.
D109,110 Switching CAR TIF input circuit.
D111 Temperature compensation TIF amplifier.
D112 Prevention of reverse current RB.
D113 Prevention of reverse current Power supply circuit for keying.
D114 Prevention of reverse current KEY.
D115 Prevention of reverse current PC1.
D116 Stabilization of voltage For ALC amplifier.
D117 Prevention of reverse current Unbalancing circuit of AM carrier.
D118 VCO switching For 0.5~105MHz.
D119 Prevention of reverse current SSB+FMB.
D120 Prevention of reverse current For IC8 VCC.
D122 Switching CAR TIF input circuit.
D123 Prevention of reverse current CWB.
D124 Switching FM transmission |F output.
D125 Voltage shift Protection circuit.
D126 Switching Transmission output in mode other than FM mode.
D501 Isolator CWB.
D502 Isolator VOX line.
D503 Voltage shift VOX line.
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T5-1405/6805
DESCRIPTION OF COMPONENTS

SIDE TONE UNIT (X59-1060-00)

Component Use/Function Operation/Condition/Compatibility
Q1 SIDE TONE osciilation 800Hz.
D1 Switching Turned ON when KEY DOWN.
D2 Prevention of reverse current
D3 Temperature compensation

VOX UNIT (X59-1080-00)

Component Use/Function Operation/Condition/Compatibility
1C1(1/2) Comparison of VOX level
iIC1 (2/2) Comparison of ANTI VOX level
1C2 NOR circuit (RS flip-flop)
Q1 Switching transistor Q1 is ON when 1C2/11pin is “'H"’
D1,2 Prevention of reverse current

FM MIC AMP UNIT (X59-3000-02)

Component Use/ Function Operation/Condition/Compatibility
IC1 {1/2) L ow-pass filter 11,2: Output
IC1 (2/2) Limitting amplifier 6: Input 7: Qutput
Q1 SUB TONE

TRX UNIT (X59-3340-00)

Component Use/Function Operation/Condition/Compatibility
Q1~b Switching transitor Q3,56 are ON in receiving mode, and Q1,2,4 are ON in transmission mode.
D1,2 Switching

NB2 UNIT (X59-3350-00)

Component Use/Function Operation/Condition/Compatibility
1C1 One-shot multi vibrator Syncronized to pulse, with width of 1/4,4/4: 5mS and 2/4,3/4: 40mS.
Q1 Switching transistor Turned ON when pulse is 15mS.
Q2 Switching transistor Turned OFF when pulse is 40mS.
DELAY TIME UNIT (X59-3360-00) v
Component Use/Function Operation/Condition/Compatibility
ICH One-shot multi vibrator
Q1,26 Switching transistor Turned ON when CW KEY DOWN.
Q3~5,7 Switching transistor Turned OFF when CW KEY DOWN.
D1 Prevention of reverse current

FAN UNIT (X59-3370-00)

Component Use/Function Operation/Condition/Compatibility
IC1 Temperature detection 1/2: Power down 2/2: Fan motor operation
Q1 Switching transistor




PARTS LIST

TS-140S/680S

CAPACITORS CC_ 45 TH 1H 220 J CcCcas Color* e Capacitor value 1 0 3=0.01uF
1 2 3 4 5 %
0 1 0=1pF _2__2_Q_=22pf:
1=Type..... ceramic, electrolytic,etc. 4 = Voltage rating 10 0=10pF ] t
2 = Shape ......round, square, etc. 5 = Value 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
e Temperature Cosfficient 1 0 2=1000pF = 0.001uF
1st Word C L P R S T U 2nd Word G H J K L
Color* Black Red |Orange | Yellow | Green | Blue | Violet ppm/°C +30 | £+60 | +120 | +250 |+ 500
ppm/°C 0 ~-80 | -—150 | —-220 | -330 [ —470 | -750 °
Example CC45TH = —470+ 60 ppm/°C
® Tolerance
Codé C D G J K M X 2 P No code Code B C D F G
(%) [t025 |05 | £2 | 5 | £10 [ £20 | +40 | +80 [+100 | Mo 10uF—10~+50 | [(pF) | £ 0.1 |£025 |06 | #1 | 22
-20 | =20 | -0 |1 4.7uF—10~+75
Less than 10 pF
® Rating volitage
2nd
word
A B C D E F G H J K v
1st
word
[¢] 1.0 1.25 1.6 20 25 3.18 4.0 5.0 6.3 8.0 -
1 10 12.5 16 20 25 31.56 40 50 63 80 35
2 100 125 160 200 250 315 400 500 630 800 -
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 -
e Chip capacitors Dimension
(EX) T3 F Lj 1 9-3’9 00 [J =5 Refer 1o the table above Dimension code w T
3872 gy [ e I a0 —3 erer € taple above.
/” TPy ° Empty 56+0.5 50%05 | Lessthan 2.0
2 345 67 E 32:02 | 16:02 |Lessthan1.26
(Chlp) (CH,RH,UJ,SL)
(EX) 73 F F1HO0O00 2 F 20+0.3 1.256+0.2 Less than 1.25
bR iwet Al vdooh el B
B e o T i Dimensi
1 234 5§ 6 7 imension
(Chip} (B,F) 1 = Type ...... ceramic, electrolytic, etc. | Dimension code w T  |Wattage
RESISTORS 2 = Shape ...... round, square, etc. £ 3.2+0.2 1.6+0.2 {0.57 2B
e Chip resistor (carbon) 3=Dimension F 20:03 [1.25:02 (045 | 2A
RbD 736 B 28000 4 = Temp. coefficient
(EX)r—J imoC {r_ =k 5 = Voltage rating Rating wattage
1 3 4 5 6 7 Sz’\;:)::fance Cord | Wattage || Cord | Wattage || Cord | Wattage Dimension
(Ch'p)‘ (B,F) ' 2A [1/10w || 2 [ 1/ aw || 3A | 1w o, 1%
e Carbon resistor {(Normal type)
2B |1/ 8W || 2H | 1/ 2w || 3D 2w |
ERl A acpen y 2C |1/ 8w "
Yy E R
1 2345 6 7
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TS-1405/680S

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans e Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. |Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
SRES 1 B |5 B & & 5 B & B/A K 1+ |
TS-140S/6808
1 & (LIFFPER)
2 * (LBWER)
3 kS
4 4
. g #* I3
5 et i A
[ 1H i
I P s A 149813
8 1T+ # | Q330408
i3 * I"H"]l =L} UTOHEBN nshY
14 % I
14 # 2]
15 # TRER ALS
17 *
iR 11 AT LaMe (14U, 80MA)
|7 1H f M R
2 1k ARRANMTY CARD k.
3 1K ? TRN MANLIAL
MTW
- B
MNP F l |’§H K
%) 0. D1our 2
=D '“‘r).wrm CARLE R
1J 2 (A
1
33 1
34 1. (ﬂl.,,C.;Y )
(MIE) (k]
IR 1J (20D
41) 1o # ~ |
fH 1E * (STGNAL LINTT)
&%
* (REAR FPANEL) &)
SLLATING SHEETLITTHUM BATT)
a7
48 %
4.5
51 # | GLO-065E (SF)
51 * (\1[7 H(;(: =) (FANEL)
St # ('11 (-0668-04d SIGNAL UNIT)
53 » TDE
S4
5¢ # (k N@H )
57 * 84704 (KNSR
58 # 85004 (KNER)
E: Scandinavia & Europe K:USA P: Canada A : TS-140S (K,M,T,W)

B :TS-680S (K)
U: PX(Far East, Hawaii) T:England  M: Other Areas

42 UE :AAFES(Europe)  X:Australia A\ indicates safety critical components.



TS-140S/680S

"% New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. |Address|New Parts No. Description Desti- |Re-
Perts| nation [marks
ZRES |t B |§ B & % 9 B & R/ 8% & &) &
5 aH * (11“‘3« UF?(;J (M
60 11 e
bz 1A-1R &
BPRING
11 AN KM
K iy
Ea (|1$ ﬂ 391 04 W
A
I
71
T
73
s fi
T FRET (REAR)
8 STANT FONT
I
80l
8z

863 HINGE
- ARLDER (DD PRWER CBRD ASHY
WIRE BAND
Er CARRING HANDLE
93 MATN KNEE
e l( NNH
B 4
Dy KNEE
K MBI (W SW
KNRR (FURSMICRFGINGNE LEVELD
MBI (M, D)
KNEIR (A1)
KNEE (5P
KNRB
kN 3
KNBE ( I:ZI.»J./ N )
KMBE CAMAFM
KNRE (ZLEAR)
107 k2 KMNER SIAND
108 * - KNS (UFR/M)
109 # 09004 KNBIE (F. LBCKD
110 # 971 ~04 KNBR (M=)
i1l #* 309204 KNRER (M. I3
112 26 ) KEF-3093-04 KNSR (BAND)
113 2H # | K29-3094-04 KNEAR (NEETID

A :TS-140S (K,M,T,W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components. 43



15-1405/6805

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation marks
PRES & B |5 B & ® 5 B & /788 @& &) &
1220 i
a1 e (MATN KNRER)
A ak (SUR PANEL)
B an (P
C 2 Al
D | GLABE)
F FAN .A.m) I‘WZ I (GND)
G FLAT HEAD MACHTN :
H FLAT HEAD MACHIME 50
I B
L TAPTI
i R HF Al MF T
N
8 AL :
F ROHE m) MF T T CREW CANT
R “AD MALHTNE W
i IFoo1uW
(FRWER)
o SWTTEH (MICREFHENED koM
KM
ENCEADER ASSL
LITHIUM HATTER
SWITOH LUNTT B
SWITUH UNIT A
FINAL UNIT B
FINAL LUNTT A
FILTER UNIT B
* FILTE F\ LUNTT A
* LN UNIT A
* L LNTT . B
* LAY LUNTT KT
* LAYOUNTT W
# STGNAL UNTT B
# STGENAL UNTT fMT
#* o SIGNAL UMIT W
WITCH UNIT (X41 3030-XX) -00 : TS-680S -11: TS-1408
FY1E1DZM Lyl ND CHIF O 1000FF M
] ' CHIP D 100RF J
1. OUF S0WY
- J
1
AEWIHARTM SOWY
JAEWTA47P0M 10OWY
AEWIHOLOM 1.0 SEIWY
AEWIHTOOM 1OUF SOWY
CEQ4EWLA470M 47UF 10WY
C AEWIHARTM ELECTRE 4. TUF SiNWY
[ LFBLIHLIDLT CYLND CHIP O 100PF J A

E: Scandinavia & Europe  K: USA P: Canada g Ig;gg::ﬁ)MTw)

U: PX(Far East, Hawaii) T:England ~ M: Other Areas
a4 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



* New Parts

TS-140S/680S

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts| nation [marks
PRES |t B | g B A ® B B & R/A K & | hE
CEO4EWIHDLDM 1. OUF S0WY A
AEW1H100M 1OUF S0WY [&
4EW1R4TOM 47UF 1OWY A
4105 (&)
C2F )
(4F}
2 A
(48
# | TfN(l WIRE (AF 560
# [ WIRE(RITIF SHIFT)
R (3
1H
2§ 3 CHIF ROTOK J
R4 CHIF RO, 0K J
RE CHIP R J
Ré CHIF R J
RY CHIF R : J
RB 9 RD41F J
r10 RD41F J
R11L RD4LF J
Rz 13 RDALF J
R4 RD4ATFH J
RD41F R J
R J
34 | # RO J
RD4 1T I J A
RD41F F\' 5. &K J &
R4 TH = RO1D0K T L/8K A
M) 41F * RO Joo1/8u &}
[ R Jo1/8W f
h Io1/78u A
URE 21 *
VRS 1T # R
Wi 11 0 OHM
ni DIBDE
D 3 CHIF DISDE
1l AL {\MF )
N1 3 ga
4
5 W6
i a
SEORF K
HB0FF J
. 0D6BUF T
.. 'y
2O0FF J
1905 0. D47LF
THI00M 10UF
4EWIELDOLM 1OOUF
111905 0. 047UF K
CEO4EWLHI00M 10UF SWY

E: Scandinavia & Europe K:USA

P: Canada

U: PX(Far East, Hawaii)
UE : AAFES(Europe)

T:England
X:Australia

M: Other Areas

A :TS-140S (K,M, T, W)}
B :TS-680S (K)

A\ indicates safety critical components.
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TS-1405/6805

x New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation [marks
E2RES 1 B |5 B & % 5 B & /8% # F|
100UF
47UF
1000LF
47UF E5WY

0. D47 K

L PUF
470K
). D47UF
120rPF

LG (0D &
7 (FR)
“LUG (DR

FIN CH
FIN RNN " 4

FIN CRAMNECTER  (3F)
CONNECTING WIRE K

FIN CENMETTAR  (2F)

1 INEULATER
=1 ¥ HEAT H1NK
1 g - (METER)
SULATING BBARD
* ATING BRARD
176 1 ¥ LEAF SFRIMG
FLAT SFRING (132
TRA
""" TREIDAL
Sl
&
TRE
LA 5 ¥
L .7
1.8 I
L9
L0 1

HEAD TAPTITE &

W
AEAD MATHINE

RS14DR
RE14DR3N

R1E3 R514DBE3A100J FL-PREAF RS 10 JOOIW

A :TS-140S (K,M,T,W)

E: Scandinavia & Europe  K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawaii) T:England  M: Other Areas
46 UE : AAFES(Europe) X: Australia : A indicates safety critical components.



TS-140S/680S

< NowParts PARTS LIST

Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation [marks
PRES &0 M |§H B a5 B8 a4 2/ % & )| &
URLT W& (1K)
Wi 0} 8HM
We 3 0 BHM A
K1 B
1131
Di W3
hi 2
D
Dé #
P"?
[ 213 B ANTEBDS TE(URLTAGE REGULATARS +5U)
TH1 STR41L. THERMISTER
19 10 | XE9-3370-00 MEDULE UNIT
FILTER UNIT (X51-3040-XX) 00 : TS-680S -11 : TS-1408
CM93D2H 152 MICA 1500 J
A i ) 4PRF J
o J
J
J
A30FF J
240PF J
» 7 J
J
J
J
J
J
J
J
g
J
2 el) g
J
J
J :
3
J
J
J
J
.
J
J
I
J
J
J H
J B
s inavi . 3 A :TS-140S (K,M,T,W)
E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components.
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15-1405/680S

s NowParts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PHRES @ Mg w8 F 5 B & /8 % * | iE
CER J B
J
J |5
[
J
100FF J
6EPF J 8
4700PF K H
47U 5]
3. 3UF 2}
4700FF K R
(4DP) B
(20F) ’
C3F)
(3P B
(7P)
(4F)
B
#
196 1F BRSE
TREIDAL CRIL
TREIDAL, '
DA
L1
L&
L3
.4
L&
[..,.(f?l % ; > ]
L7 TREIDAL CRT
TROIDAL CNTL
B
i
H
N I
mmnm i
CHEKE © B
SMALL FIXED TNDUCTRR
SMALL FIXED INDUCTER B
SMALL FIXED INDU
14 SMALL FIXED INDUCTRF ]
L40~1011~14 SMALL FIXED INDUCTRR H
L3z 1.40-6825-04 SMALL. FIXED INDULTER
] 1F N30-3006~-46 FAN HEAD MACHINE SCREW
VR1 TRIMMING PET. (100)
W17 ~19 JUMPER REST 0 8HM
E:Scandinavia & Europe K:USA  P: Canada A :TS-1408 (KM, T, W)

B :TS-680S (K)
U: PX(Far East, Hawaii) T:England ~ M: Other Areas

P UE: AAFES(Europe)  X: Australia A\ indicates safety critical components.



TS-14OS/6808

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-

Perts nation |marks
2RES & B g B & F B B & /8% & | i
Wil RP2-0150-05 JUMFER REST 0 BHM &]

K1

DL -6
by
D&
D9 . D)
it

TR MRDLLE) ;3
9(HL) TRANSTSTRR

CONTROL UNIT (X53 3100-XX) -11: TS-140S -12 : TS-680S
ELECTRE A7 16WY
FYLND CHIP © !DU( M
MYLAR Kk
MYLAR K
CYLMD CHIP M

lt,bJU

[ o X

i
M
1 HWY
M
1

LEWY
K
M
k.
L&l

" BBRF
47UF 1
" 1000FF M

CHIP CO9 J
| SHIF ! J
T | K
; 3 ¥
I HH‘ [ 1‘E]I]F'F K.

A :TS-140S (K,M,T,W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawai) T:England ~ M:Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 49



15-1405/680S

50

*x New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentlionnes dans e Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

Ref. No. Address |New
Parts|
PRES (61 ® g5

Parts No.
B2 & ® 5

1%4 r’M
EW1CATOM

I 1 l-ﬂfJ'}’UD
41H100D

Description Desti- [Re-
nation [marks

8 & /8 8 1% )| feE
CYLND CHIP D301 [

w P T k
J
I

16HWY
J
J
J
J
[
D
Y LN I [
CYLND CHIP O 4, OPF [
CYLND CHIP O 15PF J
CYLND CHIP J
CYLND {F J
CYLMD DHIF J
CYLND DHIFR M
CYLNE CHIF 00, SPF I
M
[

I M
l.'.IiYI..A.ND [
CYLND CHIF J

[
J
[
J
[
J
1 éEWY
ol M
LNEG DHER D 0L E [
MYLAR 0 DI0UF K
0. 470F 3N
100UF 16HWY
4 UF 1 EWY
CYLND CHIP 1 2 M
MYLLAR K
} ")
3 mUF
ML (. O1UF
mm fm 0. 47UF
471
K
LMD CHIP O D
CYLND CHIP © D
CHIFE J
CYLMD CHIP [
CLLELTRE 4PUF 16WY
DYLND CHIF O 12PF J
CYLND CHIF 10RF 1y
CYLND CHIP TRF J
CYLND CHIP J

E: Scandinavia & Europe K:USA

U: PX(Far East, Hawaii)  T:England
UE : AAFES(Europe) X: Australia

P: Canada
M: Other Areas

A :TS-140S (KM, T, W)

B :TS-680S (K)

A\ indicates safety critical components.



» New Parts
Parts without Parts No. are not supplied.

TS-1405/680S

PARTS LIST

Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No.
Parts|
PRES 4 M 5 B a8 % 8

Description
B &R B/7AA 8K

Desti- [Re-
nation |marks

#+

| %

*
o

N4

DL

Nl -4

A%

A

S

L1
#
&
#

~1011~

14

SMALL

= J
o 100RF

47UF 1 &Y
100U LAWY
TORF I

16U
10WY

LaWY
THWY

CYLND
CYLND CHIF
TRIMMING CAR

T 4 OFF)

TERMINAL
FIN CANNECTER

RF
FPIN

'INNN:LIN

(6D
(1ar)
(P
(5P
(3F)

(Z8F)

-
SHIEL 171H(1 FLATE

SMALL FIXED ITNDUCTER
SMALL FIXED INDU

. FIXED INDLLC

FIXED INDLU

FIXED INDUE

. (v 5

. FIXED INDUCTER

- FIXED TNDUCTER
(10MHZ BPF
(1OMHZ BF
(10MHZ BPF

FIXED INDUCTBR

E: Scandinavia & Europe K:USA
U: PX(Far East, Hawai)) T:England
UE : AAFES(Europe) X: Australia

P: Canada
M: Other Areas

A :TS-140S (K,M, T, W)
B : TS-680S (K)

A\ indicates safety critical components.

51



TS-140S/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks

CRES & My B & F 5 B a2 /8 8 #* |

SMAL.
SMALL F
SMALL.

R

7 BEF )

17 BFF)

TMDL
INDL

MHZ BFF)

T
SMALL. F

BMHZ EPFD

IR IR
M

ADMHZ )

DL
T

MULT T -1
LYLMND CHTF
CYLND CHTE F
CYLND CH R 4
CYLND CHIFP ROLOK

176U
1780

f

J
JoL/BW
J

]

R RD41F

: 1/768W
e ROATF

1/78u

1764
1784
173N
178
1780

Y LMD
LY LN CO1DK
CYLND CHIFP RO1.0K

L/78uW
L/78W

]

RDALF J
: JooL/BW

i

!

RD4LFE
RD4TF
RD41

I

R 470 1/8U
CYLND CHIFTR 3. 9K

176

] W41F
IR RDA1FE
D4 1F

CYLND CHIF
CYLND L
CYLND
LYLND 1
CYLND CHIF

J o178
S 178N
Joo1/8W
S/
Jo /80

PP

CYLND CHIP
CYLND THI

CYLND CHIP
CYLND CHIF
CYLND CHIF

100 Jool/8d
L 470 Jo1/8W
100 JooL/EW
1. 8k Jo 1780
&80 J 178U

s ey

R30) RDAIFBER223S CYLND CHIF R 22K J o 1/8W

A :TS-1408 (KM, T, W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawail) T:England  M: Other Areas
52 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



TS-140S/680S

s NewParts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. [Address|New Parts No. Description Desti- |Re-
) Parts nation [marks
SRES & R |§F B & & 8 B & /8 % # )| &

CYLND 2HI
LYLND CHI
CYLND CHIP
LYLND
CYLND 1k

JoL/8W
J 1780
S0 1780
Jo1/BNW
Jo1/8W

CYLND CHIF
CYLND
CYLND

Jo1/8W
J o 1/BW
Jo1/BW
Jo1/BNW
S LW

R 1 Joo1/8W
R Jo1/8u
R43 Joo1/8W
g Jo1/BW
Ra5 Jo L /8u
ek RO 1T 11 CYLND CHIP Jo1/80
Ra¥ R4 14 CYLND Jo1/8u
R48 RDG1F ] Jo 18

RD4LF J o 1/8W

RDALFH Jo1s8u
RD41F Jo1/8W
RDATF Jo 178
RD41FHR Joo1/8W
RD41F Joo1/BW
RD41FE J o 1/8W
CYLND THIF R 68O Jo1/ad

LYLND ] G G Joo1/au

3 Joo1s8d

JoL/BW

Joo1/80
J o L/BY

RD4A1F JooL/EW
RD41F JoL/8W

[l R4 S L/ 8W

Rty RDA41F Joos8u
RGT RD41F N J o 1/8W
R&E) RD4 1 27 J1/8W
R&D RD41F 1 J o 1/8W
AP0 RD41F J J o 1/8u
R71 RD41F N J 1784

RD4IFRZRI0OLT Jo1/78W

RD41F Jo1/8U

RD4 - 1C Jo1/8

RD41F CYLND F RO Joo1/8W

RD41E CYLND CHIF R Jo /8
R79 CYLND THIF R 4710 J 1780
RE CYLND CHIF RO220 Jo1/BW
Ra1 ND CHIF R 470 Jo1/8W
Rz CYLND CHIF RO1.0K J o 1/8W
RE3 CYLND CHIP R &80 Jo1/8W
RE3 4. - CYLND CHIF R O330 Jo1/8BW
RES RD41F CYLND CHIF R 2. 7K J o 1/84W
RBE RD4 1t CYLND CHIF R 100 J 1780
R37 - CYLND CHIP R 470 Joo1/8u
RBE3 CYLND CHIF R 3. 3K J o 1/8W

A :TS-1408 (K,M, T W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 53



TS-140S/680S

54

* New Parts

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werdennicht geliefert.

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
. Parts| nation |marks
PRES (& Mg I B a /8 8% £ m| =

R37 RD41F ed CYLND © JoL/8W

R90 RD41F J LYLND E J o 1/8W

R71 RD41 J LYLND J 1/8W

R RD41 CYLND J 1786

R3 kD41 CYLND Joo1/8W

R4 RDALF CYLND L S 1780

RS . CYLND G Joo1/8u

R ZYLND Jo1/8W

R YLD Jo1/8W

R78 YLD Jo1/8W

D41 13 CYLMD CHIF R g 1/8W

RDALF ' CYLND CHIP R Jo1/84

RD41F ¥ CYLND CHIF R Jo1/8W

RD41 ) CYLND CHIP R Jo1/8W

RD4IF 1J CYLND CHIP Joo1/8W

CYLND CHIP R 470 S8

CYLND CHIF R Joo1/8u

CYLND Joo1/BW

YLD T Joo1/80

CYLND Jo 18

R4 TFRER CYLND CHIF JoL/8W

RD4A1F CYLND CHIP JoL/BW

RDALF CYLND J o 1/8W

RD41F LYLND Jo1/8W

RD4IFRER CYLND CHIF Jo1/8W

RDAIFBZBB22S CYLND CHIF Joo1sau

RD41F ' CYLND 4 1/8W

RD41F - Jo1/8W

RD41 Jo1/8W

RD41 Jo1/8W

R4 LFR Jo1/8W

RD41F Jo 18

RD41F Jo1/8W

RD41F .. ; Jo178W

R4 CYLMD CHIF Jo1/80

RDATF CYLND CHIF JoOLT/EW

RDATF CYLMD CHT J o 1/BW

RD4LF CYLND CHIF Jo1/E

RD4TF CYLND CHIP J o L/BW

RD4LF CYLND 12 J1/8W

RD4TFRZE CYLND CHIF ROZ2i Joo1/8W

RD4 1 CYLND CHIP R O10K Jo1/8u

RDATF CYLND CHIF RO100 Jo1/80

RD41 CYLND CHIF R 470 Joo1/8W

kD41 CYLND CHIF RO100 Joo1/8W

RDALE J CYLND THIP R 2 Joo 1780

RD41F ' CYLND CHIP R Jo1/8W

RD4ATF CYLND CHIP R JoL/8W

RD4 1 CYLND CHIF R Joo1/aW

RD4LF CYLND CHIF RO10K Joo1/8u

CYLND CHIP Jo1/8W

CYLND CHIF Jo1/8u

LYLND Joo1/8W

CYLND Jo1/8W

CYLND CHIF Jo1/8W

E: Scandinavia & Europe
U: PX(Far East, Hawaii)
UE : AAFES(Europe)

K:USA P: Canada
T:England”  M:Other Areas
X: Australia

A :TS-1408 (K,M,T,W)
B :TS-680S (K)

A\ indicates safety critical components.



TS-1405/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Address |New
Parts|

i K|

Parts No.
# a8 ® 9

Desti- [Re-
nation |marks

B & B/8 % @ E

Ref. ‘No.
£HRES

Description

RDALFBERES3S CHIF R 22K J o 1/78W
RD41 CHIF RO180K J1/84
RD4ALF CHIP R 4,7K J o178

RD4 1 CHIF R J o178
RDAIFH CHIF : Joo1/8W
RD4IFB2RATIES CYLND CHIF RO47E J o 1/80W
RD41 B474.) LYLND R 470K Jo1/8W
RDALF .04 R 100K Jo 18U
RD41 RENN) RO18kK Jo1/80
RDALTFEZRBIO3T CYLND CHIF ROLOK Jo1/8W

R RDATFRZRBL02Y CYLND Jo1/8W
R184- RDALF L1 CYLND 2HT Jo1L/8W
RIB9-173 R4 3 CYLND CHI Jo/8H
194 RDALE 274LF CYLND CHIP Jo 178U
R19% D4 3684 CYLND CHIF JoL/BN
K176 RD41 CYLND CHIP J o 1/8d
R177¢ kD41 MDD CHIP R Jo1s8W
R198 RD41 CYLND CHIF R Joo1/BH
R199, ¢ RD41 CYLND THIF J o 1/8W

RD4LFE CYLND CHIF Joo1/8W

Jo1/BW
S 178
J o 1/80
1700
1/78W

RD41F
RD41
RD41
RD41
RD41

CYLND
CYLND
CYLND
CYLND
CYLND

CHIF R
CHIP R

HIF R 10K
HIP R4, 7K J
CHIF R 47

1/78W

CYLND )
Jo1/8W

ND CHIF R 1
TRIMMING P8T.

CHIF R £

kS
TRIMMING FET. {10k
JUMPER REST 13 BHM
AP DIADE
F DISDE
P DIRDE
LHTE DISDE
CHIFP DISDE
CHIFP DISDE
VART-CAF DIADE
CHIF DI
A
# ESTZER FLLY
)
NRERS )
# THESTZER PLL)
ALERD
E R NECED MIXERS)
5 DE CRLINRERS)
M7 4l H
SNLAI1L3F
ES

T (LOW PRWER
10 CINVERTER X&)

F! D
TE4D6RUBF

N A :TS-140S (K,M, T, W)
: Canada B : TS-680S (K)
M: Other Areas

E: Scandinavia & Europe K:USA
U: PX(Far East, Hawaii)  T:England

UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 55



15-1405/680S

S PARTS LIST

Parts without Parts No. are not supplied. .
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Perts| nation |marks
PRES & B \f B 2% % B 8 & /8 % #* )| &
* ICCTIMER)
* T
I
* RAM
* REM T CMEM)
fl (F”’F\N('f" I"H"!F“il(! i', INTERFACE)
#
A
~d{}
43 } y
DISPLAY UNIT (X54-3050-XX) -00 TS- 14OS(K M, T), TS-6808 -61 : TS-140S(W)

LED(RED) NN A J

0. 10UF Z
D.OI0UF K
0. HOUF Z
0. 047UF K
0. 10UF Z

]4 TUF

470U 16WY
0. 10UF Z
0. 010UF K
0. 0047UF K

ATUF EOWY
w01 L £O5-0315-08 TRIMMING CAP  (GOFF) "
kX
1H CYLINDRICAL RECEPTACLE (B MILC)
a1 F10-1344-0Dd SHIELDING FLATE
# | 6G13-0862-04 CUSHT BN
¥ | J19-1427-03 HRLDER
E:Scandinavia & Europe K:USA  P: Canada A : TS-1405 (KM, T,W)

B :TS-680S (K)
U: PX(Far East, Hawaii) T:England  M: Other Areas

56 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



TS-140S/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- Re-
Perts| nation [marks
PRES (& || F # & ® 9 B & A/ 88 #® )| ¥
Li o -3 Eﬂl‘h’—EL.L FIXED INDUCTSR
L4 SMALL. FIXED TNDULTER W
LE SMall FIXED INDUCTER W
P R4 Jo 1744
R20- Jo1/6W
R Jo1/44
RD4 Joo /8
R RD41F Joo1/8W
Ré RD41F J o 1/78W
R? R4 Jo1/8W
RE RD4 J o 1/8W
R% R4 ] CHT 1. 5k Jo LB
R10) RD4A1F 0 Yl ND CHIF R 1. 0K Jo1/8UW
i YI ND THIF 100 I 178
470 J 1780
=18 ST Jo1/8W
470 Jo1/BW
ES SRT LI 1D PRKER
UG + 3 # 1 R13-3408 ) COTYPE PRTOIOKDIMICRE GATN
UR4 # 1 R1 4 SLIDE TYFE PRT LK. LKINR
VR e 312905 T k)

TACT .w1f{u
PUSH SWITCH (1MHZ)

TALT SWITCH
FUSH SWITEH (RIT)

REGCENT TNDICATAR TUBE

LATEH DRIVER)
TTAL TRANSTSTER

B

SIGNAL UN : TS-1408(K, M, T) -61 : TS-1408(W)

il

VW L HO L0 SOWY

Hl!lflk

0
K
SOWY

CYLND CHIF O
CYLND CHIF
CYLND CHIF
CYLND CHIR
CYLND CHIP

“WIHABIM
AEWLHO1OM

ND CHIF C 6BOPF M
- LOUF S0

A :T8-140S (K,M,T,W)

E: Scandinavia & Europe K:USA P: Canada B : TS-680S (K)

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 57



T5-1405/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. |Address |[New Parts No. Description Desti- [Re-
Parts nation [marks
SRES &4 B | g B & ® 8 B & B/F % % | &
CEATFWIHGEINM YL NI) IHH‘ o &B0OFF M
[ FRIH4 T 1K i HIFP 4'}’[]PF7 K
{ “WIHOL UM 1. OUF SOWY
[ K 0. 47UF Z
{ 0, 47U Z B
0. 47U Z
a POFF k.
A1k . 470OFF K.
HIU l UI"I 1. OUF S0WY
“BLIHIE TS O 1E0PF J
ke
S0WY
M
J H
M 5]
J H
SOV |5
J i
I J 1
1 SR J
<0 180PF
150PF
1. OUF
S, OFF
1YIN Al . CHIFR
25N
n
4 PLIF 25U
0. 0470F K
J B
25WY B
J i
HTF [
CYLMD CHIP J
CYLND CHIF O J
CYLND CHIP J
CYLND CHEP : J 1
CYLND CZHIP ©1 J b
CHIF [
CYLND CHIF O D
- TE v
: o
4 :("}UF k.
0. 0z20F K
o 10PF
0. 22UF
47UF
A4 50 oYL ND CHIP N St
l.,..E.,.[MLNlH}\d Y ELECTRE 0. 47UF SOWY
3 oy . . A :TS-140S (KM, T, W)
E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE:AAFES(Europe)  X:Australia A\ indicates safety critical components.

58



TS-140S/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description ' Desti- |Re-
Parts| nation [marks
PRES & ®E|gH 5 8 ® B B a 2/ % &® |
1. DUF SIWY
= 0. 470F S0WY
YL ND IHH' o 100PF J
- R 1. OUF E0WY
D CHIF O O100RF J
ELECTRE S0WY
CYLND CHIP J
\ 16WY
J
SN
OUF
{J DATLF A
0. D47UF
47U
0. 1L
S0WY
fy, 3WY
1&WY
I
10WY
M
i
N
roe
0. 470U
ZAUFE
10UF
1. DLF
47LF
1. OLF
LOUF
K
CHIF K
l_.{l_.ND IHH‘ J }_33
l Yl ND l ]f- J I
J B

E: Scandinavia & Europe K:USA P: Canada 2 Ig;ggg:llg)MTW)

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 59



15-1405/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. |Address [New Parts No. Description Desti- |Re-
Perts nation |marks
PRES & Rig B a % % B R E/78 % "
CEA1FSL th'j J CYLND CHIF 0 120PF J B
- ) CHIP L 47PF J B
s L 7
J
CYLND J
LYLND CHIP J
J’
K.
S0WY
AT00FE K
L ATRF
WIMF r’M 4. PUF
WIHO10M 1. QUF
WIH100M 10OUF
I THR4TM 0. 47UF
CEQAEWTEATUM ATUF
OAEWTHARTM 4, TUF
DAEWIHRATM 0. 47UF
CEO4EWIHI00M 1OLIF
DAEWIHRATM 0. 47UF
1000UF
47UF
47U
- 2 &
k.
1
SV
J R
1TWY
1. DUF SWY
U 047uF 7
| 3 J
A {1H180.J P J
A1FTHIHDADE 1,,..Yl..‘.ND CHIP T I
CYLND HTR [ 47PF J
CYLND CHIF © 1S0PF J B
CHIE 2 1. OUF Z
CYLMD 4. DPF L
LER 0. D47UF K
100UF 2ol
0. 01UF K
. 0470F M
34 WUHHUM LOUF A
D4EW1E470M 47UF A
T3FF1E4T3Z 0. 0470F 2 A
LN a2 SRR (L6F)
N3 - B8R (26F)
4 PIN CENM R (3F)
NS FIN CENN (7R
LN ¥ CANNECTING WIRE (VDU
N FIN CBNN (2F)
LNE3 FIN CONN (4F)
N PIN CONN (&F)

E: Scandinavia & Europe K:USA
T:England

U: PX(Far East, Hawaii)

60 UE : AAFES(Europe)

P: Canada
M: Other Areas

X: Australia

A :TS-140S (KM, T, W)
B :TS$-680S (K)

A indicates safety critical components.



TS-140S/680S

x NewPerts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans e Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-

Perts nation |marks
SRES & B | |§F B & F 8 B & A/H 8B #* )| %
ZN1E) PIN CENN

FIN TENN
FIN CENN
FIN CENMN

[_‘:N 1 1

LA PIN CANN
NS FIN CRNNECTOR

N1 FIN ZRNN
LML FIN CRNN
FIN CE
RE CRAXT

ANNET TRR y a
TTNAL

# 5H]
¥ S
.4 ¥ SH

&H [
HEAT SN

SHIELDING PLATE

FLAT SFRING

- FIXED THDUK
- FIXED TMDUL

.14
L1516
L1
l.18
Lz

SMALL FIXED ITNDUCT
SMALL FIXED INDL
SMALL. FIXED IND

AY
SMAll. FIXED IND BRCL
i vafa SMALL FIXED INDUCTER (0. Z22UH)

l.40~39
L.40-12%2

SMALL FIXED INDUCTRR (D, 39UH)
SMALL FIXED INDUCTERCL. 2UHD

A :TS-140S (K,M,T,W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawaii) T:England  M: Other Areas

UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 61



15-1405/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks

PREES &0 K | g B % % % B R BE/EE i | &

(R (1), &BLIF
TRR(1L. 2UH)
< (1LMH)

RO 47U
R0 39UHD

. 471D
M

et o B
SMALL FIXED TNDUC
SMALL F

TR CLOUHD 4]
TKED ¥ CTRRCATPLIRD
Wbl kS

ROTLED B
R CLDLIHD I3

LT (6T 5]
L
TNDUCTER CLO0H)

L FIXED INDUSTRRCLOUM)

L FIXED INDUCTRRC1O0UM)

. FIXE

D TNDUCTRRCIMHD)

L FIXED THNUCTRR (6. BMH)

- FIXE

3 TMDUCTER LiH

L FIXED INDUCTRR(1BUM)

FIXE

D TNDUTTRR (4, FLMD &

THNDUTTRR CLOLFD
|5

TNDUTTRE C3MH)
THDUCTER CLE0OUHD

THPUCTER (0, 470H)
INDLICTAR (C1O0WUH

L.
INDUCTER CIMHD
TMDUCTRR CLLH )

TNDUCTRR C1MHD

ITNDUCTER C1MH)
ITHNDUCTRR O3, 3UH)

T ENDUCTRR (471IH)

EMALL (
] CRIL

REID
TR

A :TS-1408 (K,M,T,W)

E: Scandinavia & Europe K:USA P: Canada B : TS-680S (K)

U: PX(Far East, Hawaii) T:England  M: Other Areas
62 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



TS-140S/680S

* New Parts

| PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

Ref. No. |Address New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES & R % B & % 5 B8 A/ 8 #* @) hE
196 # | L39-0440-05 TORSIDAL CRIL
Lo # - s LRI
L.98 SMALL FIXED I B
La9 SMALL FIXED
L. 100 SMALL. FIXED
SrALL FIXED INDUCTOR C100UH) B
* MY 3T) 13
LRI B
SMALL. FIXED ITNDL R CLOOUH ) 1
SMALL FIXED INDUCTER(100UM)
SMALL. FIXED INDUCTE
SMALL. FIXED TNDULTER
TRRBIDAL CHIL
SMALL FIXED INDUCTERCIFH
(¢
TN
INI
! TND
14 SMALL TNDI
|401m114 SMALL TNDLIC
L.40-101 7 INDLI
L K INDUCTER
L ]
SLREW
MULTI-CEMP 4, 7X8
MULTT ME 4, T4
CYLND CHIF R 470 Jo1/8u
CYLND * R 47 J o 1/BY
EYL.ND RO10K J1/8W
CYLND CHIF Joo1/8W
LYLND CHIP Joo1/8W
Jol/8W
Joo 1w
Joo1/8W
JooLsEd
ND Jo1/8W
EYLND © Jooi/8u
CYLND ZH) J1/8W
CYLND CHIP Joo1/6W
CYLND CHIF Jo1/8W
CYLND 12 Joo1/8u
CYLAD L Jo1/8BW
CYLND Joo1/8W
CYLND JoL/BW
LYLND CHIP Joo1/8W
CYLND L Joo1/8W
CYLND L Jo1/8W 2
CYLMD C Joo1/8W &
CYLND Joo1/8W 1
CYLND J o 1/8W R
CYLND Jol/8u B
FYIHD 7 J o 1/8W
I 17 2
C Jo1/8W B

A :TS-1408 (K,M,T W)

E: Scandinavia & E : :
via & Europe  K:USA P: Canada B :TS-680S (K)
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety . critical components.

63



T5-1405/6805

x New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- Re-
Parts| nation marks

HRES @1 W |y B & % 8 B R B/88 * =

RD41FRB2H CYLND CHIF
RD41F ] LY LN T
RD4TFBZEL CYLND T
] YLD
CYLND CH

Joo1/8W B
Jo 180 B
JoOL/EW
J o 1/8W
Jo1/8W B

RD4LFRZH LYLND EH]
: - ! LYLND
CYLND L
CYLND
LYLND

Jo1/8W 5]
JoLsBW B
Jo1/BW
Jo1/8W
JoL/Be B

» 40 RD4
kD4
RDALFR

Jo1/80
Jo1/BW
J o178
Joo1/8u
Jo1/8H

EYLND T
CYLND |

RD41FEZ

o1/
J o178
Jo1/8W
RD I
I

T ] 1780
RDATFR2BIOLT

1/8W

RD41FRZE
RDA1F
RD4
kD4
D41

1/76W 4

J2)
J4

J 1/
J o 1/BK
Jo1/BY
S L/BW
Jo1/E

J1/080W
Jo1/8W
J 1784

I g 1%

Joo1/80

R4 1F ] CHIP R JoOL/EW
RD4 ! Y ) RS Jo1/80W
RD41F 1 YLD PR 470 Jo1/BW
RD4TF ] YLD * kgl Jo1/BW
R 3o { S 1/8W

1780

1780

L 39K J
100K J
R4T0K Jo1/8W
!
}

470
100 J

L/78W
1/78W

470 N
150 J

1780
J
<100 J
: . T
f

1
RDALE f. b CHIF R Jol
RD41FR 1J CYLND CHIP R J o1

E: Scandinavia & Europe K:USA P: Canada 2 .Trgz;;g ::E;M'T'W)
U: PX(Far East, Hawaii) T:England  M: Other Areas

64 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



TS-140S/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans e Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PRES & B |5 B & * B B & A/8 8 # oIk £

R4 1FEH

CYLND CHIP R 6. BK J1/8u

RD4 Jo 178U
RD4A1E Jo1/8W
RD41 J o 1/BW

RD4TFRZ J 1780

RD4A1EH Jo /8
RD4 Joo1/BW
RD4 S 1780
RD41 Jo1/8W
D41 S L8
RD4A1FH Joo1sBd
RD4 I 4 1%
RD4 Joo1/Bu
RD41F J N HI el Joo1/8d
RD41FR i CYLND CHIF R OH. &K Jo 17BN
CYLND CHIR Jo1/BW
CYLND CHIF R Jo1/BW
CYLND CHIP R JoL/Bu
CYLND CHIF R Jo1/8W
CYLND CHIF R Joo1/ud

Aala4 3 CHIE Jo1/80W
CHIF f1/8W

D41 CHIFP K Joo1ssY

RD41E 3. CYLND CHIF R Jo1/BW

RD41FR2R4TLS CYLND CHIF I W4 =1

RDA1LF LYLND CHIP R Joo1/EN
RD41F D CHIF ROLDK Jo1/8K
RD41F CHIF R J o L/8u
RD4TF ) CHIF R J o 1/8W
RD4LFE CHIFP R 470 Jo1/8W

Jo1/80
I W
J o184
Jo1/BW
Jo1/BW

LHIF R

CHIF R4
LND CHIFP RS
DYLND THIP R
CYLND CHIF

LYLND CHTR 3. o L/BW
CHIF R Jo1/EW

) CHIP R Jo1/8H
CHIF R Jo /8

CHIF Joo1/78W
Jo 180
Jo1/8U
Jo 1780
Jo1/80W
Joo1/BW

CHIF R 2
CHIP R
AIF R %
CHIP R
CHIF

CYLND

Jo1/8W
Jo1/BW
Jo L8
Jo1/8W
Jo1/8W

CYLND CHIP
LYLND - CHEE

3 s 159 CHIP

R160 CHIF R J o 1/8W
Ri61 CHIP R Jo1/78W

R1éa
R1é
Rié4

CHIF
CHIF R
CHIF

J o 1/8W
J o178
Jo1/8W

A :TS-1408 (K,M, T, W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 65



15-1405/680S

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

New
Parts

#

B &% ® 5

Description

B & &/8 8

Desti- |Re-

nation

*® o]

marks

"

CYLND :
CYLMD CHIF

CYLND CHIF
CYLND
NE
N &
CYLND THIP R

CYLND T
CYLND

CYLND TH]
YLD E

CYLND CHIF
CYLND CHIE

HI 1. 0K
CYLND CHIF R 820

1760
178U
1760
1/78W
1784

176
1/8W
1/78W
178
1780

1/78W
1/78W
1780
1780
1/78W

1783
1780
L/78W
1784
1/78W

1780
178U
1/8W
1/78W
1780

1 /8B
L/EW
1/76W
178
1/8W

1/78W
1/78W
L/78W

1/78W

1/8W
1/78W
1/t
1/8W
178

1/8W
1784
1/768W
1/78u
1/8UW

E: Scandinavia & Europe K:USA
U: PX(Far East, Hawaii)  T:England

UE : AAFES(Europe) X: Australia

M: Other Areas

A :TS-140S (K,M, T, W)
B : TS-680S (K)

A\ indicates safety critical components.



TS-140S/680S

s Now Parts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. |Address |New Parts No. Description Desti- |Re-
Perts| nation Imarks

PRES &4 X g B & % 8 B R E/78 8 * | thE

IY‘ND CHIP RO100K J 1780
CHIP T 3 Joo1/8W
3 CHIP R Jo1/8W
" CHIF R J o 1/8W
CYLMD CHIF Jo1/8W

CYLND CHIF R
CYLND CHIF R
CYLND CHIF RO1 JooL/BW
DYLND CHIF RO470 Jol/8W
CYLND CHIFP RO100 Joo1/Bw

Jo1/8W
Jo1/8W

RD4LF
RD41
RDALIFRZR
RD41FE

RDALFE

CYLMD CHIF R 47K JoOL/RE
CYLND CHIF R 47K Joo1/8d
CYLND DHIFP R O10OK Jo1/8W

NDOCHIF R O1L 0K S 178
LYLND CHIF RO10C S 178

CYLND CHIP R 470 Joo1/8W
CYLND CHIF RO 470 J o178
CYLNL X Jo 178l
LYLND y Jo1/8W
DYLND CHIP F Jo /B

=

RD41F
RD41F
RD41F
RD4A1
RD4ATFE

CYLND CHIF R3S
CYLND CHIP ROLO
CYLND CHIR R
CYLND CHIP R O1.
CYLND CHIP R

S 180
Joo1/8W
Jo1/8NW

Jo1/BH B
J

1/78W

RDALF
R 4E
RDALF
RDALF
RD41

CYLND CHIF R 560 JoL/an
RD Jo1/40
LYLND S 1/EW
CYLND ] Jo1/8NW
CYLND CHT JoL/Ed

1780
1/78W

R ]
J
Jo1/8BW
J
]

RD41F
RDATF
FDdH

RDALF

CYLND CHIP
CYLND CHIP
LYLMD THIF
LYLND

T 1780
CYLMD CHTF

1/78W

LYLND CHIF
CYLMDY 1
LYLND I
CYLND CHIF
RI

Jo1/8W
JoL/BW
Jo1/BY
Jool/8W
JoL/6W

Jo1/8H
S 180
JoOLAeN
Jo1/8u
Jo1/8W

RDALF
RDA1F}
RD14R
RDA1
RDALF

14 CYLMD CHIP R
3 CYLND CHIP R
J RD -

cJ CYLND CHIF
] CYLND THIF F

CYLND IHTP
LYLND
LYLND
LYLIND I
CYLND CHIP

JoLs8d
J o 1/8W
S L8
J1/8W
Jo1/8u 3

Jool/BW
J o 1780
Jo 178
f
J

RDATFBERIO3S CYLND CHIF
RD4ALF 47 CYLND I
RD4ALF LYLMD
RD41 CYLND N
RD4ALF CYLND lHIP

1784
1/78W

A :TS-140S (K,M,T,W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawai) T:England M Other Areas

UE : AAFES(Europe)  X: Australia A\ indicates safety critical components. 67



T5-1405/680S5

 Now Parts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis,
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation [marks

PRES 4 | g B 4 % % B & 2/78 % i+ [

RD41FREIE
RD41F
kD41

YLD
CYLNDY L

- 1780
CYLND CHIF

|

J ;)
J 1/Jw
i
Foo1/8W
CYLND CHT
CYLND £
CYLND
DYLND T
CYLLND CF

[ 1/8u
I 178
Jo 1780
1780
oo1/Bu

JoL/8U

KD
RDALE

RDA1F]

YUND T

RD4 1
|§Df1 (

CYLND
CYLND O
YLD o
CYLNDY T
LY

I i
Jo LAY
S8

/8

| 1/8W

2L NI)

LYLND CHTF
CYLND T
YLD T
CYLNTY
CLHD

YLD

LMD THT
FVLND FHTF

CYLND
UYEND L
CYLND T
CYLND L
CYLND

[ g1
I g 1
J 1780
T 1/80
I g < 1Y

EYLND CHITF
YLD
STLND
YLD
SYLND CHIP R

iLJ

YLD
SY1ND
LML L
SYLND L

CYLND CHIR

CHIF R

}\IM 1FRER4T

A :TS-1408 (K,M,T,W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawaii) T:England  M: Other Areas
68 UE : AAFES(Europe) X: Australia A indicates safety critical components.



TS-1405/680S

 Now Parts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts| nation |marks
SHRES i K% i ) B8 & a/8 % #® |
RD41FR2BI0ST CYLND CHIP R Jo1/8W
D4 ] ] CYLND CHIP RO1C Joo /el
RBY 9] Jo1/6eW
RD 14 KD 8 176U
R4 1F DYLND CHIFP R 3. 3K Joo1/8u
CYLND CHIF R0 Joo1/8W
CYLND CHIF RO10K Joo1/8BW A
CYLND CHIF R oL sBw 8
TRIMMING FRT.
TRIMMING PRT.
TRIMMING FRT.
TRIMMING PRT
# FRTEMNTIRMETER
TRIMMING PQAT.
TRIMMING FAT,
TRIMMING PRT. B
TRIMMING FAT.
TRIMMING FOT.
TRIMMING POT.
TRIMMING FET. &
TRIMMING FAT,
TRIMMING FRT
TRIMMING FRT.
TRIMMING
TRIMMING
TRIMMING FOT.
TRIMMING PRT,
TRIMMING PAT
TRIMMING
# FRITEMT TEME A
# FRTE A
JLIME 1 8HM
1 8HM
7 8HM
[} &M 5]
1 8k
0 &M
0 BHM b
0 B &)
CHIP R 0 EHM &
CLYMND CHIP R0 8HM 2
ITHIP R 0 &M 8]
K1 }: (ATT)
e w3 f &
K
51
e 3]
pro -3 #
s
D
DY .8 CHIP DISDE
n% DIRDE
RN DISDE
Dil CHIF DISDE
\ oo . . ‘ A :TS-140S (K,M,T,W)
E: Scandinavia & Europe K:USA P: Canada B : TS-680S (K)
U: PX(Far East, Hawaii) T:England ~ M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components.
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T5-1405/6805

* New Parts

PARTS LIST
Parts without Parts No. are not suppfied.

Les articles non mentionnes dans e Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. |Address|New Parts No. Description Desti- [Re-
Parts| nation |marks
2HREE (&£ B |§ B 2 RS B & /8 8 i+ ik £
# CHIF DISDE
CHIF DIADE
5]
H
. 5]
CHIF DISDE B
CHIF D >
B
! |
DA v dé
D4
DE
D TRDE
DISDE
[T
D 67
D& o 67
D70
CHIP DIS
DB CHIF DISDE
B7 CHIF DIRDE
CHIF DIBDE
CHIP DTSADE
R DISDE
D IADE
FRODIADE
CHIF DIRDE
DIBDE
CHIF DIGDE
D98 DISDE
D99 10 CHIF DIGDE
D1O3-10¢6 CHIP DIRDE R
(1? CHIFP DIGDE
D10d CHIF DISDE
E: Scandinavia & Europe K: USA P: Canada A :TS-140S (KM, T,W)

B : TS-680S (K)
U: PX(Far East, Hawaii) T:England  M: Other Areas

70 UE : AAFES(Europe)  X: Australia A\ indicates safety critical components.



TS-140S/680S

s Now Parts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts| nation [marks
$RES & B | % B & F S B & A/ 28K # )| k%
D109.110 CHIP DIGDE
AR ]
P DI
1P ZENFR DISDE
> DISDE
B DIADE
B
B
1o 50 A
A
i
TECDECTMAL DECADER/DRTIVER BID)
CE MBDULATER)
TR Xy
TCADURLE BAL ED MIXERD)
IEOLAW PRWER FM TF)
TCCANALBG/ DIGITAL W)
CHIF X
CHIF TRANE &
DIGITAL TR B
&
=T 2t
TRANSTST
DIGITAL
F
FET
FET
CHIP TRANSISTER
CHIF TRA
Y34 DIGITAL
el THIP TRANS]
I ITAL TRAN
~Ei) CHIF TRANSIS
E: Scandinavia & Europe K: USA P: Canada A :TS-140S (KM, T,W)

B : TS-680S (K)
U: PX(Far East, Hawai) T:England  M: Other Areas

UE : AAFES(Europe) X: Australia A indicates safety critical components. 71



TS-140S5/680S

* New Parts

PARTS LIST
Parts without Parts No. are not supplied. :

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

Ref. No. |Address|New Parts No. Description Desti- |Re-
Parts nation [marks
SRES [t B | g B & & 5 B a8 /8 8B i* 5| =
AR 1208 (Y)
SAT 162 (YY)
DT 14T
DT 14EK B
DTC114TK H
13
B
- i
- R
DTC114
DTAT43EK
114EkK
€
H
* 3]
A
B
5 TERNE UNTT
URX T 8]
¥ FroMIC LNTT
* TRY UNTT
#* NEZ UNTT
1 XS ARG DELAY TIME LUMIT
SIDE TONE (X59-1060-00)
[ CHTE O K
CHIF K
CHITE 1 k.
L0 TERMINAL.
[0 CHIFP R Joo1s10u
R3 I "R Jo 1/ 10W
R4 R Joo1/10W
5 CHIP R Joo1/10W
Rt THIP R JooLsIOR
RY .8 i 33K S0 1100
2] M 10K Jo 10N
E: Scandinavia & Europe K: USA P: Canada A :TS-1408 (K,M,T,W)

B : TS-680S (K)
U: PX(Far East, Hawail) T:England  M: Other Areas

72 UE : AAFES(Europe) X: Australia A indicates safety critical components.



TS

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans e Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Perts| nation |marks

2RES &4 B & B & %8 B & 2/8 % ® =) fE

R10
R1L
WL 6

CHIF R 33K Jo 110U
CHIFP R 18k J 1710
CHIF R 3 8HM

CHIF DIADE

CHIF DISDE

CHIF DIADE

CHIF TRANSTSTRR
VOX (X59-1080-00)

(2K CHIF

. DHIP O

TERMINAL

100K
10K

Io1/10u
I L7100
JoO1/10W
I
I

1/ 10W
1/ 10U

10K Jo/10W
1} 8k

=2
o

CHIBE DISDE
TOORF AMF XZh
ITNRR X&)

CHIF TRANSIGTER

TERMINAL
LH

R 0 AHM
! [

1P
IF
{TF

HIF
CHIE

CHIP R

TRORE AME X2
CHIP TRANSISTER
TRX (X59-3340-00)
TIER1HAT K CHER 0. 04700 K

TERMINAL

LHIP R LOK JoL/10OW
I R 4710 Jo1/10W

R1 !
j
10K J1/10u
]
T

]

R

R

470 J o 1/10W
10k, I 1/10u

Ré&
Wi .2

CHIF R 470 Joo1/10
EHIF R {1 BN

A :TS-140S (K,M, T, W)

E: Scandinavia & Europe K:USA P: Canada B :TS-680S (K)

U: PX(Far East, Hawaii) T:England ~ M: Other Areas
UE : AAFES(Eurape) X: Australia A\ indicates safety critical components. 73



T5-1405/680S

74

*x New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gelisfert.

Ref. No.
$RES

Address
@

New
Parts|

Parts No.
8 & &% 5

Description

B &% 2/78 %

Desti-
nation

#® = fE

Re-
marks

DL .2
[0 N
13

4 .5

DANZOZ (K}
AL204(Y)

CHIP DISRDE

CHIF TR
CHIF TR
DIGITAL

..r ‘.

NB2 (X59-3350-00)

Rl
Re!
R3
R4

RE

LT IFRIHLO3EE
BIHLL

434 J
103

L 1BF
AEK

CHIP O
CHIP L
CHIR

TERMINAL

CHIP R
HIE

T INAND
DIGTTAL

0. 010UF K

1000PF K.

0. 47LF 2

10K
SHK
680K .
10k J
180K

0 8HM

X4
TRANS TS TER

St £y Sy

17 10W
1/710W
1710
1/ 1MW
17100

DELAY TIME (X59-3360-00)

CRT3FRIHLO3K

LHIF

0. 010UF K

TERMINAL.

CHIP R
CHIF R

CHIF DIGDE
I}

DIGT

10K
0 8HM

TAL TRANS

1/710W

FAN (X59-3370-00)

Rl
£
R
R3
R4

-
b

Rés

R?

R

R9 410
Wi a3

AN

CHIF T
TERMINAL.
LHTF

r
EHIP R
CHIP R

TCCaP AMP
CHEF TRAND

0. 010UF

N

HR

K

1/710W
1/710W
1/710W
17100
1/10W

17100
1/ 10W
17100
1/10W

E: Scandinavia & Europe K:USA
U: PX(Far East, Hawai)
UE : AAFES(Europe)

T: England
X: Australia

P: Canada
M: Other Areas

A :TS-140S (K,M, T, W)
B : TS-680S (K)

A indicates safety critical components.



TS-140S/680S

DISASSEMBLY

(F)
(8r- Tap)

(oc} Ni
(Br~ Tap)Ni
(F-Tap)

: N32-3006 - 46
. N87 -3006 - 46

. N33 -3006 - 41
. N87-3008- 41
. N88-3006- 46

75



TS-140S/680S

76

DISASSEMBLY

= WOX VDM

M #3x6 (Br-Tap)
M4xl4  Ni

@ 3x10 (Br-Tap)Ni
@ 2.6x6 ( Br-Tap)
@ 3x8 (Br-Tap)

M3x6  (Bi)

. N87-300€~46
. N30~4014 - 41
: NO9-0372 -04
. N87 -3010 - 41
. N87 ~ 2606 - 46
. N87-3008 -46
. NO9-08623-04
: N35-3006 - 48
. NO9-0623~04




TS-1405/680S

DISASSEMBLY

’ § L #3x6 (Br-Top)Ni  N87-3006 - 41

| « K ©26x6 (Br-Tap) . N87- 2606 -46

} E p2.6x6 Ni 1 N30-2606-41

) ¢ 226x8 (F-Tap) . N88-2608-46

\é } U M3x6 1 N30-3006-46
Kx2

77



15-1405/680S

DISASSEMBLY

N32-2606-46
:N90-2606-46
'NO9-0256-05

NO9-0644-14

G M2.6x6 (F)
R M2.6x6 (TP)

A
D

78



TS-140S/680S

PACKING

J
Accessory Carton box (H01-8146-04) : TS-1408
Warranty card (B46-0410-20) : K Carton box {(H01-8165-04) : TS-680S
Instruction manual (B50-8199-20) Packing fixture{(FRONT) (H10-2633-02)
7P DIN plug {(EQ7-0751-05}) Packing fixture(REAR) (H10-2634-02)
DC power cord ass’y (E30-2065-05) Cushion {H12-1315-04)
Connecting wire{CAL) (E31-2154-05) Cushion(FRONT) (H12-1405-04)
13P plug (EQ7-1351-05) Protective cover (H20-1410-03)
Fuse{20A) (F05-2036-05) Protective bag(DC CORD) (H25-0112-04)
Microphone (T91-0352-15) : K, M Protective bag{MIC) (H25-0079-04) : K,M

73(31,32,33,34,38) o3

A '/74(134)
)
f’

79
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TS-140S/680S

ADJUSTMENT

REQUIRED TEST EQUIPMENT 14. Spectrum Analyzer {(SPE-ANA)
1) Frequency range : 100kHz to 500MHz or greater
1. DC Voltmeter (DC V.M) /, 2) Bandwidth : 1kHz to 3MHz
1) Input resistance : More than 1MQ / 15. Detector
2) Voltage range : 1.5 to 1000V AC/DC 1) For adjustment of PLL/VCO BPF
NOTE : A high-precision multimeter may be used. INPUT O | OUTPUT
However, accurate readings can not be obtained for ' 5P 1N60 o oscilloscope
high-impedance circuits. To Control unit 1N60 Iwop
2. DC Ammeter : GNDO . -0 GND
1) Current range : 1.6A, 3A, 20A, High-precision 16. Directional Coupler
ammeter may be used. "17. Power
3. REVTVM(RF V.M) _ _ PS-430, PS50 (S Tipe)
1} Input impedance : 1M£2 and less than 3pF, min. PS-21 (V Tipe)

2) Voltage range : 10mV to 300V

3) Frequency range : 10kHz to 100MHz or greater 18. Microphone

4. AF Voltmeter (AF V.M) MC-60S8 or MC-42S
1) Frequency range : 50Hz to 10kHz PREPARATION »
2} Input resistance : 1M or greater Unless otherwise specified, set the controls as follows :
3) Voltage range : 10mV to 30V POWER -+--+ecerrereeesnnnss ON PROGC ++cvvvreemnerenneennns OFF
5. AF Generator (AG) BAND cereoeereosssessserisanes 14 ALG/PWR -ererererrennes PWR
1) Frequency range : 200Hz to 5kHz
A ceveerrenereenneietiaians MIN ATT cvveerrerneenaenaainaans OFF

2) Output : TmV or less to 1V, low distortion
6. AF Dummy Load SQL vevreeerrmmnnniiinenns MIN  AGC eererrmeeermmnneenes SLOW
1) Impedarice : 852

IF SHIFT oeeeeenne CENTER  VOX(TS-1408) «----e-e OFF
2} Dissipation : 3W or greater
7 OsciHoscop_e (SCOPE) CW reerrmrmaieniinieiieiiies OFF RF AMP (TS-680S) --- OFF
Vertical amplifier which has frequency characteristics PWR ooererrreeneeeeeeeeenn MIN = TMHzeeeeeeeseeeeneeeneenee OFF
higher than T00MHz. MIG +veeeernneraneraunsernnns MIN RIT - ceveeemnmmeenimrunenens OFF
Requires high sensitivity, and external synchroniza- RE GAIN-veeevrsserenens MAX ~ NBT weeeeresensneneenens OFF
tion capability.
8. Tracking generator NB LEVEL «crreveeeereens MIN NB2 ceeerremrarnnannnnnnnis OFF
1) Center frequency : 50kHz to 90MHz k F.oLOCK -rremerrnrvannnes OFF  VFO A/B rereerrrmvnneeenien A
2) Frequency deviation : Maximum+35MHz SEND/REG:+++++sssssnes REC SPLIT cvevverrernsrnenrnnens OFF

3) Output voltage : 0.1V or greater
4) Sweep rate : At least 0.5sec/cm
9. Standard Signal Generator (SSG)
1) Frequency range : 50kHz to 500MHz
2) Output : —20dB/0.1uV to 120dB/1V
3) Output impedance : 5082
4) AM and FM modulation can be possible.
NOTE : Generator must ve frequency stable.
10. Frequency Counter {FREQ.C)
1) Minimum input voltage : 50mV
2) Frequency range : 500MHz or greater
3) Output impedance : 5082
11. Noise Generator
Must generate ignition noise containing harmonics
beyond 30MHz.
12. RF Dummy Load
1) Impedance : 15082
2) Dissipation : 150W or greater
13. Power Meter
1) Impedance : 5082
2} Dissipation : 150W cintinuous or greater
3) Frequency limits : 60MHz or greater
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ADJUSTMENT
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TS-680S : RF AMP

RESET
Measurement Adjustment
. . ificati R k
[tem Condition 'l:est Unit |Terminal | Unit Parts Method Specifications/ Remarks
equipment
1. Reset 1) Set the power SW ON, while AVFO
depressing the A=B key. 14.000.0
MODE : USB
VOLTAGE CHECK
Measurement Adjustment
i ) e . K
Item Condition 1_’ast Unit |Terminal| Unit | Parts Method Specifications/Remarks
equipment
1. Voltage oT08B
o6
L79 |cwBO ORXB
AMBO
FMBO .
L68 L70 L72 L74 CWNO
Ol O |19 [©
S8 RE X o
CN3
o oy @ e oz —
=
1) DCV.M |signal (8)-4 13.8V 13.1 ~ 14.3V
8V (Silk) 7.7V 7.2 ~8.0V
2) SEND/REC SW : SEND TXB(Silk) 7.5V 7.0 ~ 8.0V
3) SEND/REC SW : REC RXB(Silk) 7.5V 7.0 ~8.0vV
4) MODE : FM FMB(Silk) 6.5 ~ 8.0V
5) MODE : AM AMB(Silk) 6.5 ~ 8.0V
6) MODE : CWN CWN(Silk) 6.5~ 8.0V
7) MODE : CW CWB(Silk) 6.5~ 8.0V
8) MODE : USB SSB(Silk) 6.5 ~ 8.0V
9 |[Jenr Ctr! @-1 5V 4.5 ~ 5.5V
Ic26
CN12 E 28 CN1T
2. RFG 1) RF GAIN VR : MAX Signal |[RXB Signal [VR22 3.1V 3.056 ~ 3.15V
voltage (Silk)
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ADJUSTMENT

PLL ADJUSTMENT
Measurement Adjustment
ftem Condition Test: | Uit |Terminal| Unit | Parts Method Specifications/ Remarks
equipment
1. Reference 1) f. counter |[Ctrl TP5 Ctrl TC1 36.000000MHz +10Hz
frequency (R77)
2. VCO-4 1) DC V.M TP8 L54 5.0V 4.8 ~ 5.2V
(LB3)
3. VCO-3 1) FREQ. : 14.000.00 TP L3 2.4V 2.3~ 25V
MODE : AM (L2)
2) FREQ. : 14.000.00 f. counter @—1 VR2 455,700kHz +bHz
MODE : USB
IF SHIFT VR : Center
Control unit VR4 : CW MAX
3) IF SHIFT VR : CWMAX Check 457 250kHz or more.
4) IF SHIFT VR : CCW MAX 454 125kHz or less.
B) IF SHIFT VR : Center
Control unit VR4 : Center
4.VCO-2 1) FREQ. : 13.999.90 DCV.M TP2 L12 1.2v 1.1~ 1.3V
MODE : AM {(L11)
2} FREQ. : 14.000.00 Check 3.1 ~3.7V
MODE : AM
5. VCO-2 1) FREQ. : 14.025.00 Oscillo- TP3 L17~ |Repeat 2 ~ 3 times. |1.4V/p-p or more.
BPF MODE : AM scope (R51) L19 Level MAX. (Ref. level : 1.75V/p-p)
TP4 L28, 0.3V/p-p or more.
(w2) L29 (Ref. level : 0.4V/p-p)
TP6 L30~ 120mV/p-p or more.
(R100) L32 (Ref. level : 150mV/p-p}
2) FREQ. : 10.025.00 L£.32, 80mV/p-p or more.
MODE : AM L42~ (Ref. level : 100mV/p-p)
L44
3) FREQ.: 24.525.00 L39~
MODE : AM L41
6. VCO-1 1) FREQ. : 59.999.90 DC V.M Signal @—2 Signal |{L74 2.0V 1.9~21V
MODE : AM
TS-680S only.
2) FREQ. : 45.000.00 Check 5.0~ 6.0V
MODE : AM
TS-6808S only.
3) FREQ. : 34.999.90 L72 6.0V 59~6.1V
MODE : AM
4) FREQ. : 21.500.00 Check 2.0~ 3.0V
MODE : AM
5) FREQ, : 21.499.90 .70 2.0V 1.9 ~2.1V
MODE : AM
6) FREQ. : 10.500.00 Check 5.0 ~ 6.0V
MODE : AM
7) FREQ. : 10.499.90 L68 2.0V 1.9~ 21V
MODE : AM
8) FREQ. : 50.00 Check 55~ 6.5V
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RX ADJUSTMENT

ADJUSTMENT

Measurement Adjustment
. ) ificati R k
Item Condition 'l:est Unit |Terminal | Unit | Parts Method Specifications/ Remarks
equipment
1. RX AMP. 1) FREQ.: 14.175.00 SSG EXT.SP |Signal |LB2~ |Adjust from L52 to |MAX. AF output.
MODE : USB AF V.M L55, [L89.
SSG output: Optional out- Oscilio- L.57,69
put from 10dBu to —6dBu scope L60,64
8Q L.65,89
2) SSG output: —6dBu dummy L52~ |Repear 2 ~ 3times. |MAX. AF output.
load LB5
2.FM AMP. _ 11) FREQ.: 28.800.00 L86 MAX. AF output. No destortion in
’ MODE : FM AF waveform.
SSG output : 30dBu
{(MOD : 1kHz, DEV : £3kHz)
3. 1st MIX 1) FREQ.: 100.00 VR1 MIN. AF noise
balance MODE : USB output.
SSG output: OFF
4, 2nd MI X 1) FREQ. : 14.175.00 VR2 |MAX. AF noise
balance MODE : USB output.
SSG output: OFF
5—1. IF trap 1) FREQ. : 29MHz L1,46 [1) MIN. AF output |50dB or more.
MODE : USB at 60dBu of
SSG output : 60dBu~80dBu SSG output.
SSG FREQ. : 40.055MHz 2} Readjust to MIN.
AF outputat
80dBu of SSG
output.
5—2. |F trap 1) FREQ. : 11.800.00 - TC2 MIN. AF output.
TS- 1408 MQODE : USB TC1 —
W type only SSG output: 0dB -
2) FREQ. : 15.200.00 TC2 = TC1 MIN. AF output.
Repeat 2 ~ 3 times.
6. RF AMP. 1) FREQ. : 28.800.00 L37 MAX. AF output.
TS-68CS only. MODE : USB
SSG output: —10dBu
RF AMP SW : ON
2) FREQ. : 50.500.00 L42
3) RF AMP SW: OFF
7. S-meter 1) FREQ.: 14.175.00
MODE : USB
, | AGCSW:iFAST _ | Y I (R
® ¢ point VR26 |Set to starting point,
SSG output: OFF R il\/litg[_zir_o_)_ ______________
e S VR3 |S-meter ‘1",
SSG output : 6dBu I B N
® 59 ’ VR10 |S-meter "'9”.
| SSGoutput: 320Bu _ _ _| ]
® S1 check Check 6dBu + 3dBu
SSG output : 6dBu
® VHF S-meter (TS-680S only) VR11 |S-meter ‘9",
FREQ. 1 50.500.00
MODE : USB
SSG output . 32dBu
e FM meter VR12 |S-meter “9+ 20",
FREQ. . 28.800.00
MODE : FM
SSG output : 30dBu
{MOD : OFF)
RF AMP SW : OFF
(TS-680S only)
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TS-140S/680S

Measurement Adjustment
Item Condition Test- Unit |Terminal | Unit | Parts Method Specifications/Remarks
equipment
8. RIT 1) Set the Power SW ON, while Disptay Check Display of 10Hz is displayed.
depressing the CLEAR key.
2) FREQ. : 14.000.00 Ctrl VR1 Set display to
MQODE : USB MAIN
RIT VR : Center 14.000.00
RITSW: ON RIT
0.0
- 3) RIT VR : CW MAX Check Display
MAIN : 14.001.27 or more
RIT : 1.2 or more.
4) RITVR : CCW MAX Check Dispaly
MAIN : 13.998.72 or less.
RIT:—1.20r less.
5) RIT VR : Center
RIT SW: OFF
9.NB 1) FREQ. : 14.200.00 SSG Signal |L83 Signal [L84,85 |MIN. voltage.
MODE : USB DC V.M -
SSG output: 30dBu OC V.M
NB1SW: ON 1
2) Connect the noise generator  |{Noise S-meter Check The same effect as NB1 is
to the ANT terminal. generator obtained.
3) NB1SW: OFF
NB2 SW: ON
4) Disconnect the noise
generator from the ANT
terminal.
NB2SW: OFF
TX ADJUSTMENT
Measurement Adjustment
Item Condition Test— Unit |Terminal| Unit | Parts Method Specifications/ Remarks
equipment
1. TX AMP 1) FREQ. : 50.200.00 (TS-680S) |Spectrum- |Signal |{DRV Signal |L89,95 |Adjust CAR VR to |MAX. output.
FREQ.: 21.200.00 (TS-140S) lanalyzer L113 ilevel no to be (Ref. level : 13dBm or more)
MODE : CW VR20 |saturated, and
Signal unit VR19 : Center MAX. output.
CWSW: FULL
SEND/REC SW: SEND
2) SEND/REC SW : REC
2.455kHz 1) FREQ.: 50.200.00 (TS-680S} L53 MIN. Spurious level
spurious FREQ.: 21.200.00 (TS-140S) of 455k Hz.
SEND/REC SW: SEND
2) After adjustment,
reconnected DRV.
) SEND/REC SW: REC
3. Base curtent |1) FREQ. : 14.200.00 Ammeter DC Final |VR1 1) Record current 250mA £ 50mA.
MODE : USB cord before adjusting  [{Total current : 1.7 ~ 1.8A)
MIC VR : MIN VR1 and VR2. =
PWR VR : MIN 2) Adjust VR1 for
Final unit VR1, 2 an increase for
: CCW MAX +250mA. ]
SEND/REC SW : SEND VR2  |Adjust VR2so that (500mA + 50mA. :
Power T5-1405/6805 the current is in- (Total current : 1.95 ~ 2.05A)
Ammeter crease of above
m + 0O i}:@ a item 2) 250mA.
- C 1‘]
2) SEND/REC SW : REC | [ |
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ADJUSTMENT

Measurement Adjustment

iti - Specificati Remark
1tem Condition 'I:est Unit |Terminal| Unit | Parts Method pecifications/ arks
equipment

4. Power o CW Power Rear ANT Signal |VR17 |95W +bW

1) FREQ. : 14.200.00 meter
MODE : CW 2
PWR VR : MAX “'IE o
Signal unit S2: HI
SEND/REC SW : SEND

2) SEND/REC SW: REC

o FM VR14 |50W
3) FREQ. : 29.700.00
MODE : FM
Filter unit VR1 : Center
PWR VR : MAX
Signal unit S2 : Hl
SEND/REC SW: SEND

4) SEND/REC SW : REC

¢ SSB VR13 |100W +5W
5} FREQ. : 14.200.00
MODE : USB
PWR VR : MAX
MIC VR : Center
Display unit VR5
: CCWMAX
MIC input: TkHz, BmV
SEND/REC SW: SEND

6) SEND/REC SW : REC

® 50MHz (TS-680S only) Filter |TC1 Adjust PWR VR to
7) FREQ. : 51.200.00 set output about
MODE : CW 10W.
PWR VR : Center MAX. output at
Signal unit VR15: CW MAX TC1.
SEND/REC SW: SEND

8) PWR VR : MAX Signal |VR15 |11W +0.5W

9) SEND/REC SW: REC

o MiN. POWER VR18 [1W (TS-680S)
10) FREQ. : 51.200.00 5W (TS-1408)
(TS-680S)
FREQ. : 29.700.00
(TS-1408)
MODE : FM
PWR VR : MIN
SEND/REC SW: SEND

11} SEND/REC SW: REC
PWR VR : MAX

5 NULL 1) FREQ. : 3.700.00 Power  |Signal |VSR  |Filter |TC2 |MIN
MODE : CW meter (@2
SEND/REC SW : SEND DC V.M

2) SEND/REC SW: REC

6. Protection 1) FREQ. : 14.200.00 Power Rear |ANT Signal {VR16 |30W
MODE : CW meter
SEND/REC SW: SEND 1509
dummy
load

TS-140S/680S Power meter 150£ dummy load

b~

BD2W  1m 5D2W  1m

2) SEND/REC SW : REC l
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TS-140S/680S

Measurement Adjustment
o N I K
Item Condition 'I:est Unit |Terminal | Unit | Parts Method Specifications/ Remarks
equipment
7. Power meter [1) FREQ.: 14.200.00 Power Rear |ANT Signal [VR25 [Adjust to 9OW RF meter : 90W
MODE : CW meter by CAR VR.
ALC/PWR SW : PWR
SEND/REC SW: SEND
2) SEND/REC SW: REC
8. ALCmeter |1) FREQ. : 14.200.00 Power ALC Signal
MODE : USB meter meter
PWR VR : MAX AG
MIC VR : MAX AF V.M
ALC/PWR SW: ALC
Filter unit VR5 : Center
® ¢ point VR8 Adjust to the 'O’ of
2) SEND/REC SW : SEND ALC meter reading.
3) SEND/REC SW : REC
® Start point Adjust to the ‘0"’ of
4} MIC input : 1kHz, 1.5mV ALC meter reading
SEND/REC SW: SEND by MIC VR.
5) SEND/REC SW: REC
o MAX VR9 [Adjust ALC meter
6) MIC input : 1kHz, 3mV MAX. within ALC ALC
SEND/REC SW : SEND zone.
17) ALC/PWR SW : PWR
SEND/REC SW : REC
9—1.Spurious |® 50MHz Power Rear ANT Signal |VR19 |Adjustasshown at |(60dB or less)
TS-680S onty. [1) FREQ. : 50.200.00 meter right.
MODE : CW Spectrum {MIN. spurious of
PWR VR : MAX analyzer A and B.)
SEND/REC SW : SEND
60dB or less
®
| ]
40.055 50.2 59.944
2) SEND/REC SW: REC
® 21MHz L97 Adjust as shown at  |{45dB or less)
3) FREQ. : 21.200.00 right.
SEND/REC SW: SEND {MIN. spurious of
c) , 1
45dB or less
| [ |
21.2
2) SEND/REC SW : REC
9—2. Spurious 1) FREQ. : 21.200.00 VR19 |1) Adjust L97 to (45dB or less)
TS-140S only. MODE : CW Lg7 MIN. spurious
PWR VR : MAX of A.
SEND/REC SW: SEND 2) Adjust VR 19 to 45dB or less
MIN. spurious @
of B.
| ]
tri__»i 21.2
25
2) SEND/REC SW: REC
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ADJUSTMENT

Measurement Adjustment
. N e o R
Item Condition 1:est Unit |Terminal| Unit | Parts Method Specifications/Remarks
) equipment
10. CAR 1) FREQ. : 14.200.00 Power Rear |ANT Signal |VR4 |MIN. —40dB or less.
suppression MODE : USB or LSB meter VR5 |Adjust for no
MIC VR : MIN Oscillo- difference between
SEND/REC SW: SEND scope or USB and LSB.
Spectrum
analyzer
2) SEND/REC SW : REC
11.TX «~ |1 FREQ.: 14.200.00 Power Ctrl VR3 [Adjust as shown at
frequency MODE : USB or LSB meter (LSB) [right.
response AG output: 2 tone, 5mV Oscitlo- VR4
300Hz, 2600Hz scope or (usB)
SEND/REC SW : SEND Spectrum
MIC VR : ALC meter ‘0" analyzer
AG
300Hz
AG1 M-
5mV 10K
to MIC LINE
2600Hz
AG2 7
5mV 10K
2) SEND/REC SW: REC
12. Processor 1) FREQ. : 14.200.00 Power Adjust for ALC
MODE : USB meter zone MAX. with
PROC SW: ON AG MIC GAIN VR.
ALC/PWR SW: ALLC AF V.M
AG output : TkHz, 10mV
SEND/REC SW: SEND
2) AG output : 20dB down Check The meter deflection is within
the ALC zone. :
3) SEND/REC SW : REC
13. FM DEV 1) FREQ. : 28.700.00 Power Signal |VR24 14.6kHz +0.1kHz
MODE : FM meter
MIC input : 1kHz, 30mV AG
SEND/REC SW: SEND AF V.M
2) MIC input: 1kHz, 3mV Linear VR6 3kHz +0.1kHz
detector
3) SEND/REC SW: REC
14.Side tone [1) FREQ.: 14.200.00 Power EXT.SP VR21 |0.25V/8%2 +0.05V
monitor MODE : CW meter
level AF VR : Center AF V.M
Signal unit VR7 : CW MAX Oscillo-
CW SW : SEMI scope
Connect the KEY to the 8Q
KEY jack. dummy
load
2) Disconnect the KEY from
the KEY jack.
CWSW: OFF
15. Beep 1) Depress the LSB/USB key VR23 [Check 200 ~ 400mV.
sound continuously.
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BLOCK DIAGRAM (TS-680S)
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15-1405/680S

TERMINAL FUNCTION

Connector [Terminal | Terminal . ) Connector |[Terminal | Terminal . R
Terminal Function Terminal Function
No. No. Name No. No. Name
SWITCH UNIT (X41-3030-XX) FILTER UNIT (X51-3040-XX)
CN1 1 GND GND CN1 1 RL Relay power supply (TX 13V)
2 PPD Packet power down 2 RAT RX antenna output
3 RXB RX power supply {(+8V) 3 GND GND
4 PRS Processor switch CN2 1 50T 50MHz TX power supply
5 NC Not connected (TS-680S) 2 14S +14v
6 MV3 Mic amp. output 3 148 +14V
CN2 1 SS Standby switch CN3 1 50F (NC) | 50 ~ B4MHz (TS-680S)
e 2 8Vv +8V Not connected (TS-140S)
CN3 1 SS Standby switch 2 14F 7.5~ 14 5MHz
2 PKS Packet standby 3 28F 21.5 ~ 30MHz Filter
3 GND GND 4 7F 4 ~ 7 BMHz ¢ band
4 PDK Packet data input 5 21F 145 ~ 21 5MHz data
CN4 1 GND | GND 6 4F 2.5 ~ 4MHz
{TS-140S)| 2 VOX | VOX 7 2F ~ 2.5MHz
CN5 1 MIC Mic amp. input CN4 1 VSF Forward wave voltage
2 GND GND 2 GND GND
3 8M +8V (Mic) 3 VSR Reflected wave voltage
4 Ss Standby switch 4 GND | GND
CN6 1 AF1 | AF GAIN GND CN5 PO Power input
2 AF2 | AF GAIN volume GND | GND
3 AF3 AF GAIN input CN6 50D 50MHz drive input
4 GND GND (TS-6808S) GND GND
5 FSQ Squelch volume ANT Tntenna
6 NC Not connected GND GND
CN7 1 GND GND
2 RIT RIT data CONTROL UNIT (X53-3100-XX)
3 RIB RIT volume CN1 1 CAR Carrier output (455kHz)
4 IFS IF shift data 2 GND GND
5 IFB |F shift volume CN2 1 BA +5V (PLL)
CN8 1 PH2 Phone output 2 5B +5V (Microprocessor)
2 PH1 Phone input 3 GND GND
8 PH3 | Phone GND CN3 VCO | VCO input
100W FINAL UNIT (X45-3100-XX) GND | GND
CN1 1 TXB TX power supply (+8V) CN4 ; (\5/25 \Cj(’\;g L vol
2 |BOB (NC) | 50MHz power supply (TS-680S) 5 o | 18y (CAODF“) o 1008 fiiter)
Not connected {TS-140S) ctive low-pass filter
3 PT Temperature protection signal CN5 1 FMM FM modulation signal input
cN2 1 GND | GND 2 GND | GND
2 14D | +14V (DC-DC converter) CN6 HET | Heterodyne output
3 14A +14V . GND GND
4 14A +14V CN7 1 BZ Beep sound output
CN3 1 BA +5V (PLL) 2 NC Not connected
2 5B +5V (Microprocessor) CN8 1 5B +5V {Interface)
3 GND GND 2 RDY Ready
CN4 1 50T 50MHz TX power supply (+8V) 3 CD Control data
(TS-6808S) 2 148 +14V 4 CS Chip select p IF-10C
3 148 +14V 5 RD Read enable {Option)
CNb 1 MOT + Fun motor power supply + 6 GWR \é;vlzjite enable
2 MOT — | Fun motor power supply — U ND D :
DRV | Drive input CN9 ! RES | Reset
GND | GND 2 Do
5 5 3 D1
G,\? Gc’)\jvver output 4 D2
D D 5 D3 Microprocessor % IF-10C
(TS-680S) 50D 50MHz drive output 6 D4 databus 0 ~ 7 (Option)
GND GND 7 D5
148 +14V 8 D6
14 +14V 9 D7 J J
GND GND
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TS-140S/680S

TERMINAL FUNCTION

Connector |Terminal | Terminal A . Connector |[Terminal | Terminal . .
Terminal Function Terminal Function
No. No. Name No. No. Name
CN10 ! B4 . | Band data DISPLAY UNIT (X54-3050-XX)
o 2 CNC CW narrow mode data
3 83 Band data CN1 1 SM1 S meter —
4 FMC | FM mode data 2 SM2 | S meter +
5 B2 Band data CN2 1 8V +8V
6 AMC AM mode data 2 PRS Processor switch
7 B1 Band data 3 ALS ALC meter switch
8 CcwC CW mode data 4 SS Standby switch
9 BO Band data 5 PMS Power meter switch
10 SsC SSB mode data 6 GND GND
11 CTX Transmit timing control signal 7 TXB TX power supply {(+8V)
12 TOC Sub-tone control signal 8 14D +14V (DC-DC converter)
13 RB Receive timing control signal 9 14A +14V
14 SBK Blanking signal 10 SM1 S meter —
15 CKY Keying control signal 11 ATS RF ATT switch
16 PD Power down signal 12 SM2 S meter +
17 MU Mic up data 13 AGS AGC switch
18 MUT Mute signal 14 NC Not connected
19 MD Mic down data 15 SWi1 RF amplifier signal (TS-680S)
20 VB1 VCO switching signal ' 16 Sw2 VOX signal (TS-140S)
21 CSS Standby control data CN3 1 COM Break in input
22 VB2 VCO switching signal 2 SEM Semi-break in signal
23 14A +14V 3 FUL Full break in signal
24 NC Not connected 4 KEY Key signal
25 8V +8V 5 NB1 Noise blanker 1 switch
26 GND GND 6 SS Standby signal
CN11 1 CK4 Sub-encoder pulse input 7 NBC NB time constant
2 CK3 Sub-encoder pulse input 8 Ccv Carrier volume
3 5C +5V (Display) 9 NB2 Noise blanker 2 switch
4 L1 LED {(1MHz) 10 PC1 Power control volums
5 KO Key scan input 11 RFB RF GAIN input
6 LF LED (F.LOCK) 12 PC2 Power control volume
7 K1 Key scan input 13 RFG RF GAIN volume output
8 LM LED (M.SCR} - 14 MV1 Mic volume GND
9 K2 Key scan input 15 MV2 Mic volume output
10 XP Display function signal 16 MV3 Mic volume input
1" K3 Key scan input CN4 1 S3 Key scan input
12 SLH Display serial data {Latch signal) 2 S2 Key scan input
13 SO Key scan output 3 SCK Display serial clock
14 SDA Display serial data 4 39 Key scan input
15 S1 Key scan output 5 SDA Display serial data
16 SCK Display serial clock 6 S0 Key scan input
17 S2 Key scan output 7 SLH Display serial data (Latch signal)
18 S3 Key scan output 3 K3 Key scan output
CN12 1 GND GND 9 XP Display function signal
2 CK2 Main encoder pulse input 10 K2 Key scan output
3 CK1 Main encoder pulse input 11 LM LED (M.SCR)}
4 5B +bV {Main encoder) 12 K1 Key scan output
CN13 1 IFB I shift volume 13 LF LED {F.LOCK)
2 RIB RIT volume 14 KO Key scan output
3 RIT RIT data 15 L1 LED (1MHz)
4 IFS IF shift data 16 5C +5V (Display)
5 GND GND 17 CK3 Sub-encoder pulse output
CN14 1 HEL HE low ] : 18 CK4 Sub-encoder pulse output
2 HFH HF high Antenna select signal CN5 1 SPO Speaker output
3 50M 50MHz 2 8M +8v
CAL 3 GND GND
4 MU Mic up data
5 MD Mic down data
6 ss Standby switch
7 MIC Microphone
8 GND GND (Mic)
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TS-140S/680S

- TERMINAL FUNCTION

Connector |Terminal | Terminal . i Connector |Terminal | Terminal . .
Terminal Function Terminal Function
No. No. Name No. No. Name
SIGNAL UNIT (X57-3190-00) : TS-680S CN5 1 50F {(NC) | 50 ~ 54MHz (TS-680S)
SIGNAL UNIT (X57-3200-XX) : TS-140S Not connected (TS-140S)
CN1 1 MV3 Mic volume output 2 28F 21.5 ~ 30MHz
2 MV2 Mic volume input 3 21F 145 ~ 21.5MHz
3 MV1 Mic volume GND 4 14F 7.5 ~ 14 5MHz
4 RFG RF GAIN volume input 5 7F 4 ~ 7 5MHz
5 PC2 Power control volume 6 4F 2.5 ~ 4MHz
6 RFB RF GAIN output 7 2F ~ 2 5MHz
! PCT | Power control volume CN6 1 8D | +8V (Active low-pass filter)
8 NB2 Novs? blanker 2 switch 2 VeV VCO control voltage
9 Ccv Carrier volume 3 GND GND
10 NBC NB time constant
1 sS Standby switch CN7 1 NC Not connected
12 NB1 Noise blanker 1 switch (TS-6808S) 2 50B 50MHz power supply
13 KEY Key signai CN8 1 GND GND
14 FUL | Full break in signal 2 14D | +14V (DC-DC converter)
15 SEM Semi-break in signal 3 14A +14V {DC-DC converter)
16 COM Full break in output 4 14A +14V (DC-DC converter)
CN2 1 Sw2 RF amplifier signal (TS-6808S) CN9 ! 8v +8vV
2 S VOX signal (TS-1408) 2 SS Standby switch
3 NC Not connected 3 GND GND
4 ' AGS AGC switch 4 SPO Speaker output
5 SM2 S meter + 5 MD Mic down data
6 ATS | RF ATT switch 6 MU | Mic up data
7 SM1 S meter — CN10 1 FSQ Squelch volume
8 14A +14V 2 GND GND
9 14D +14V (DC-DC converter) 3 AF3 AF GAIN output
10 TXB TX power supply (+8V) 4 AF2 AF GAIN votume
1" GND GND 5 AF1 AF GAIN GND
12 PMS Power meter switch CN11 1 PH3 Phone GND
13 SS Standby switch 2 PH?2 Phone input
14 ALS ALC meter switch 3 PH1 Phone output
15 PRS Processor switch CN12 1 3P Speaker output
16 8v *+8v 2 GND | GND
CN3 1 GND .| GND CN13 1 GND | GND
2 8v +8v 2 VSR Réﬂected wave voltage
3 NC Not connected 3 GND GND
g 3/48A2 -\F/‘ICdC\)/ witching signal 4 VSF Forward wave voltage
switching signa
6 CSS | Standby control data CN14 ! TXB | TX power aupply (+8V)
7 VB1 VCO switching signal 2 PT Temperature protection signal
8 MD Mic down data CN15 1 PPD Packet power down
9 MUT Mute signal 2 ANO RX audio output
10 MU Mic up data 3 GND GND
11 PD Power down signal 4 PSQ Packet squeich
12 CKY Keying control signal 5 GND GND
13 SBK | Blanking signal 6 MV3 | Mic amp. output
14 RB Receive timing control signal 7 GND GND
15 TOC Sub-tone control signal 8 PRS Processor switch
16 CTX | Transmit timing control signal 9 RXB | RX power supply (+8V)
17 SSC SSB mode data 10 GND GND
18 BO Band data CN16 1 FMM FM modulation signal
19 cwc CW mode data 2 GND GND
20 B1 Band data CN17 1 GND GND
21 AMC | AM mode data 2 CAR | Carrier input (455kHz)
22 B2 Band data 3 GND GND
23 FMC FM mode data 4 BZ Beep sound input
24 B3 | Band data CN18 1 CF1 | Option filter output
25 CNC CW narrow mode data 2 GND GND
' 2 B4 Band data 19 1 cF2 | Option filter inpu
CN4 1 RAT RX antenna input cN 2 GND GZD pug
2 GND GND CN20 DRV Drive output
3 RL Relay power supply (TX 13V} GND GND
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15-1405/680S
TERMINAL FUNCTION

Connector |Terminal | Terminal . .
Terminal Function
No. No. Name
CN21 HET Heterodyne input (39.6MHz)
: GND GND
CN22 VCO VCO output
GND GND
CN501 1 GND GND
J(TS-140S) 2 VOX VOX
CN27 1 GND GND
2 PKD Packet data
3 SS Standby switch
o 4 PKS Packet standby
5 PSQ Packet squelch
6 ANO RX audio output
7 GND GND
8 GND GND
CN28 1 NC Not connected
2 NC Not connected
3 ANO RX audio output
4 GND GND
5 PSQ Packet squelch
6 NC Not connected
7 NC Not connected
8 GND GND
9 PKS Packet standby
10 NC Not connected
11 PKD Packet power down -
12 GND GND
13 SS Standby switch
CN29 1 TON Sub-tone input
2 TOG Sub-tone GND
TOB Sub-tone power supply (+8V)
CAL
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-00: TS-680S -11: TS-140S Component side view
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FILTER UNIT (X51-3040-00)

: TS-680S Component side view

s
s

_

Q1 : 28C2538-22-A Q2 : M57735 Q3
D1-8: 181655 D9,10: 185101

1 25C2459(BL)
D11 : DSP301N
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pc BOARD VIEWS 19-140S5/680S

FILTER UNIT (X51-3040-11) :TS-140S Component side view
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Q3 : 25C2459(BL)
D1-6,8: 151565 D9,10: 188101 D11 : DSP301N
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TS-140S/680S pc BOARD VIEWS

DISPLAY UNIT (X54-3050-XX) -00: TS-140S(K, M, T), TS-680S -61 : TS-140S(W) Component side view
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TK-455C-1 (CW FILTER)

Y K-455C-1 EXTERNAL VIEW

YK-455C-1 ELECTRICAL CHARACTERISTICS

Item

Rating

Nominal center frequency (fo)

455k Hz

Center frequency declination

Within fo + 0.1kHz at 6dB

6dB pass bandwidth

fo + 0.25kHz or more

60dB attenuation bandwidth

fo + 1.1kHz or less

Rioole 3dB or less
PP at within fo = 0.2kHz
Insertion loss 8d8B or less

Spurious attenuation

70dB or more
at within fo * 60kHz

/O terminating impedance

2kS2 £ 5%

T5-1405/6805
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- TS-1405/6805

TU-8 (TONE UNIT)

TU-8 EXTERNAL VIEW

TU-8 SPECIFICATIONS

Frequencyrange................. 38CH in 67.0—250.3Hz and 1750Hz, 1800Hz
Frequency Deviation . . ............ Within £0.5%
Max. OutputPower . . . ... ......... 2.0Vrms+5% at 1800Hz/1.5k§2
Operating temperature . . . . .. ....... —20°C to +60°C
Power Supply Voltage ............. 8Vih%
Semiconductors . . ..........00... ICs: 2 Diode: 1
Weight ... ..........¢c0iur.u... Approx. 10 grams
Dimensions ...........c.coueu.. 45 mm W
22 mm D

8 mm H (without cushion, etc.)
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TS-140S/680S

TU-8 (TONE UNIT)

TU-8 CIRCUIT DISCRIPTION

The TU-8 is a tone unit designed for the repeater ope-
ration of the TS-140S/680S.

® Outline

1. A six position DIP switch (Fig. 1) has been provided to
allow selection of the desired tone frequency, 40 differ-
ent frequencies are available (See Table 1.).
Use the DIP switch and Table 1 to select the desired
tone frequency.

Freq.(Hz) [P1 P2 P3 P4 P5 PG |Freq.(Hz)|P1 P2 P3 P4 P5 P6
670 [1 0 0 O 0 O 15 |1 0 1 0 1 0
719 [0 1 0 0 0 o 13 |0 1 1 0 1 0o
744 |1 1 0 0 0 O 1462 |1 1 1 0 1 0
770 [0 0 1 0 0 O 1514 |0 0 O 1 1 0O
797 /1 0 1 0 0 o 187 [1 0 0 1 1 0
825 |0 1 1 0 0 O 1622 [0 1 0 1 1 0
854 [1 1 1 0 0 O 1679 |1 1 0 1 1 0
885 |0 0 0O 1 0 0 1788 |0 0 1 1 1 0
995 (1 0 0 1 0 O 1799 |1 0 1 1 1 0
948 {0 1 0 1 0 O 182 |0 1 1 1 1 o0
974 |1 1 0 1 0 o 1928 |1 1 1 1 1 o0
000 (O 0 1 1 0O 0 2035 [0 0 0 0 © 1
035 |1 0 1 1 0 0] 207 |1 0 0 0 0 1
072 {0 1 1 1 0 0| 2181 |0 1 0 0 0 1
109 |1 1 1 1 0 0] 2257 {1 1 0 0 0 1
1148 [0 0 0 0 1 0| 2336 |0 0 1 0 0 1
1188 |1 0 0 0 1 0| 2418 |1 0 1 0 o0 1
1230 {0 1 0 0 1 0| 2503 (0 1 1 0 0 1
1273 |1 1 0 0 1 o [17500 |1 1 1 1 o0 1
1318 [0 0 1 0 1 o0|18000 [0 0 0 o 1 1 |

(1:ON 0: OFF)

Table 1 Program

Ex.) 88.5Hz switch position

1 2

Fig. 1 DIP Switch

TU-8 ADJUSTMENT

® Deviation adjustment »

The TU-8 has been present at factory for £600Hz. The
deviation is adjusted by with VR1 to Max. #2kHz with the
deviation potentiometer full clockwise when the TU-8 is
installed on the TS-140S/680S.

*1 *2
. Tone-burst or continuoustone selection :
A switch is provided to allow selection of either the
tone-burst or continuous tone mode.
The burst duration can be adjusted by with VR2.

*1 Tone-burst mode :
A tone will be generated for a brief period at the beginning of
each transmission.

*2 Continuous-tone mode :
A tone will be generated as long as the PTT switch is depressed.
Since the tone is adjsted for a sub-audiblie level, this should not
interfere with normal communications.

B : Tone-burst (to the IC1 side)
C : Continuous (to the 1C2 side)

[\

s
Ic1 | Y
s1 =
VR2 =
O
©® A

Fig. 2 Tone-burst or continuous-tone selection switch

12:00
13: 30
9:00 /T 15 : 00
cw TIME
9:00 Approx. 0.5 sec.
gy gy s

(VR2) 12: 00 Approx. 2 sec.
13:30 Approx. 3.5 sec.
15: 00 Continuous-tone

Table 2
Fig. 3 Burst time adjustment
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% New Parts TU'8 (TONE UN'T)

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis. TU-8 PARTS LIST
Telle ohne Parts No. werden nicht gellefert. :

Ref. No. |[Address|New Parts No. Description Desti- |Re-
Perts nation |marks
pEEE 61 B |5 8 a8 % 8 B8 2/ K #* | %
TU-8
- ] |* [x52-3000-00 | TONE UNIT | |
TONE UNIT (X52-3000-00)
1 CEQ4CW1AZ20M ELECTRE 22UF 10WV
tz -4 Ck73FBIEID3K CHIP O 0. 010UF K
1C5 CEO4CW1A470M ELECTRE 47UF 10WV

Cé CC4S5L1H102T CERAMIC 1000FF J

L1 .40-2211~-17 SMALL. FIXED INDUCTER

X1 L78-0018-05 CERAMIC QSCILLATER (3. S8MHZ)

R1 .2 RK73FB2A105d CHIF R 1. 0M J 1/10W

R3 RK73FR2A103T CHIP R 10K J 1/100W

R4 RK?3FR2A222T CHIP R 2. 2K J 1/10W

RS RK?3FR2A473J CHIP R 47K J 1/10W

Ré RK73FB2A6B2T CHIP R 6. 8K J  1/104

¥4 RK73FB2A105J CHIF R 1. 0M J 17100

RB RK73FB2AB23J CHIP R 82K J 1/10W

VR1 »2 *# | R12-4418-05 TRIMMING FOT (S0K)

51 531-1411-05 SLIDE SWITCH (3P)

S * | 559-6401-05 DIF SWITCH (55GM16 6F)

133 155133 DISDE

11 ¥ | NIM3404AM IC (AP AMP X2

Iz 57116A TCCTONE ENCSDER)
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TU-8 (TONE UNIT)

TU-8 PC BOARD VIEW
TONE UNIT (X52-3000-00) Component side view

NJM3404AM

S7116A

VR2

TU-8 SCHEMATIC DIAGRAM
TONE UNIT (X52-3000-00)

L1 2204
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CN1 (8V) o .01 o O
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2|l gt ! RE 82K 1 l -
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3| o428 22 1ov + s 2 =
- |C1 4 3 - v
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0 3| 12
B —>ltez psHe — o~ 0—
i =— a4 o | 5 |
1% il 4T P4 I O"‘Hi'—ll
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ol o 1CH ke Aep 6 "N ey
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IC1 . NJM3404AM | _IX1 s
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IF-10C EXTERNAL VIEW

IF-10C PARTS LIST

IF-10C (1

NTERFACE KIT)

IF-10C SPECIFICATIONS

Power requirement

Interface signal level

Operating temperature . . . . .. .. .....

* : New Parts
Parts without Parts No, are not supplied.

d New p N Descripti Desti- Re-
Ref. No. Address — arts No. escription nation | marks
IF-10C
B42-3317-04 Serial plate
x B42-3319-04 Plate K
CK45F1H103Z G 0.01uF 7 (DIN)
E06-0655-05 6P DIN Connector
* E31-3331-05 Connector with lead (DIN}
= E31-3333-05 Connector with lead 7P
® E31-3334-05 Connector with lead 9P
¥ H13-0804-04 Protection plate
* H25-0711-04 Antistatic bag
* H25-0712-04 Antistatic bag (PC board)
J61-0307-05 Wire band
N30-2605-41 Pan head screw M2.6 x 5 (DIN)
N87-2606-46 Brazier head taptite screw ¢2.6 x 6
% X57-1160-02 Interface unit
INTERFACE UNIT (X57-1160-02)
C3 CEQ4CWO0J470M Electro 47uF 6.3WV
C4,5 C91-0117-05 C 0.01uF
C6 CE04CWQJ470M Electro 47ufF 6.3WV
c7 C91-0117-05 C 0.01uF
Cc8,9 CK45B1H102K C 1000pF K
C10 - 15 C91-0117-05 (o 0.01uF
L1,2 L40-1011-16 Ferri-inductor 100uH
X1 = L78-0015-05 Ceramic resonator CSA2.45MG11
R2 RD14BB2C103J RD 10K J
R3.4 RD14BB2C101J RD 100 J
R5 RD14BB2C222J RD 2.2K J
R6& RD14BB2C472J RD 47K J
R7 * R90-0597-05 Resistor block TK x4
JP1, 3 R92-1061-05 Jumper wire
IC1 & LPDB8251AFC IC
132 IC2 TC4040BP IC
IC3 * HD7404P IC

CUHTTEMTAEANT « & « o v v s w s 5 5 % 5 % % 5 e s

Qutput signal L level L.
“"H" level .. ... ..., ..
Input signal “Llevel L.
‘H level .. .........

DC 5.0V (4.5~ 5.5V)

100mA

2 ~8Y



B IF-10C (INTERFACE KIT)

l S-140S/680S |
I
l

IF-10C PC BOARD VIEW
INTERFACE UNIT {X57-1160-02)
IF-10C SCHEMATIC DIAGRAM
INTERFACE UNIT(X57-1160-02)
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SPECIFICATIONS

Model

Specifications TS-1408 TS-680S
Mod J3E (LSB, USB), A1A (CW),
ode A3E (AM), F3E (FM)
Antenna impedance 50 ohms
Power requirement 12 to 16 VDC (13.8 VDC reference}
Grounding Negative
. Receive mode with no 15A
g Current drain input signal
g Transmit mode 20 A
Operating temperature —~10to +50°C (+14 to +122°F)
Frequency stability Less than =10 PPM
Frequency accuracy Less than +10 PPM
. . . . 281 x 107 x305 mm
Dimensions (W x H x D) (Projections included) (11-1/16"x 4-7/32"x12")
Weight 6.1 kg (13.4 Ibs)
160 m band 1.8 to 2.0 MHz
80 m band 35 to 40 MHz
40 m band 70 to 7.3 MHz
30 m band 10.1 t0 10.15 MHz-
20 m band 14.0 t014.35 MHz
Frequency range
17 m band 18.068 to 18.168 MHz
15 m band 21.0 to21.45 MHz
12 m band 24.89 to 24.99 MHz
10 m band 28.0 t029.7 MHz
6 m band E— 50.0 to 54.0 MHz
SSB 110 W 1 T00 W  «1
160 m band ~ cwW 100 W  »1
15 m band
AM 40W 1
g 12 m band SSB - CW 100 W
t AM 40 W
7]
§ Output power SsB 100 W 95 W
= cw 95 W
10 m band
FM 50 W
AM 40 W
6 m band SSB - CW - FM e 10W
' AM EEm— 4 W
LSB, USB Balanced modulation
Modulation FM Reactance modulation
AM Low level modulation

Spurious radiation (CW)

1.9 MHz to 29.7 MHz

Less than —40 dB

50 MHz to 54 MHz

L Less than —60 dB

Carrier suppression

More than 40 dB (with 1.5 kHz reference)

Unwanted sideband suppression

More than 50 dB (with 1.5 kHz reference)

Maximum frequency deviation (FM)

+5 kHz

Frequency response (—6 dB)

400 to 2600 Hz

Microphone impedance

500 ohms to 50 kQ




SPECIFICATIONS

T5-1405/680S

Specifications Model T5-1408 T5-6808
Circuitry Double conversion superheterodyne
Frequency range 500 kHz to 30 MHz 2%0'\;(:22 tt: 5340 I{\/In:zz
Intermediate frequency 1st: 40.055 MHz, 2nd: 455 kHz

500 kHz to 1.62 MHz Less than 3.98 uV
LSB, USB, CW 1.62 MHz to 21.5 MHz Less than 0.25 uV
(at 10 dB S+ N/N) 21.5 MHz to 30 MHz Less than 0.25 pV | Less than 0.18 uV »2
50 MHz to 54 MHz Less than 0.16 uV «2
o 500 kHz to 1.62 MHz Less than 39.8 uV
Sensitivity AM 1.62 MHz to 21.5 MHz Less than 2.5 uV
(at 10 dB S+ N/N) 21.5 MHz to 30 MHz Less than 2.5 uxV | Less than 1.78 uV «2
5 50 MHz to 54 MHz Less than 1.58 gV 2
'§ FM 21.5 MHz to 30 MHz Less than 0.35 uV | Less than 0.18 puV «2
& (at 12 dB SINAD) 50 MHz to 54 MHz - Less than 0.18 uV »2
LSB, USB, CW —6 dB: 2.2 kHz, —60 dB: 4.4 kHz
Selectivity AM ~6dB: 6 kHz, —50 dB: 18 kHz
FM —~6 dB: 12 kHz, —50 dB: 25 kHz
Image ratio More than 50 dB
1st IF rejection More than 50 dB
IF SHIFT variable range More than 1.2 kHz
10 Hz STEP More than +1.2 kHz
RIT variable range
20 Hz STEP More than 2.5 kHz
Squelch sensitivity (FM) Less than 0.32 pV
Output 1.5 W across 8 ohms load (10% distortion)
Output load impedance 8 ~ 16 ohms
Notes:

1. #1: The output power on the 160 m band is limitted to 10 W depending on local regulations.
2. *2: This is valuable when the RF AMP switch is turned ON.
3. Circuit and ratings are subject to change without notice due to advancements in technology.

ACCESSORIES

Unpack your TS-140S/680S carefully and confirm that it is supplied with the following accessories.

DIN plug (7-pin) ....cooviiiiiinnnn,
DIN plug (13-pin}..c.coevvviiinnannn.,
DC power cable assembly ...........
Calibration cable.........................

Dynamic microphone (Except European and U.K. version) .........ccccvvvn.... T91-0352-05..cniiiiiiiiiiinnnnns 1 ea.
..................................................... EQ07-0751-05....cccccevnvenennn.. 1 €4
..................................................... EO07-1351-05......c.cc.cceeenen 1 el
..................................................... E30-2065-05.............cceceeee 1 €2l
.................................................... E31-2154-05..........cceenno.... 1 eal
..................................................... FO05-2036-05...........ceeneneen.. 1 €0
.................................................... B50-8199-XX .......ccvcivvenvenn. 1 coOpy

......................................................................................................... 1 ea.

After unpacking
Shipping container:

Save the boxes and packing in the event your unit needs to be transported for remote operation, maintenance, or

service.
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KENWOOD CORPORATION

Shionogt Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan

KENWOOD US.A. CORPORATION
PO. BOX 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745, USA.
KENWOOD ELECTRONICS DEUTSCHLAND GMBH

Rembricker Str. 15, 6056 Heusenstamm, West Germany

KENWOOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

KENWOOD ELECTRONICS AUSTRALIA PTY.LTD.

(INCORPORATED IN N.SW.,)
4E. Woodcock Place, Lane Cove, N.SW. 2066, Australia



