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-POWER SUPPLY CIRCUIT (Troubleshooting the power supply circuit)

S

1.Power is Not Turned ON
(For models containing an AC power supply)
Setup ; Connect the AC power cord to the set.

1. Turn the power ON and OFF quickly.
Did the internal speaker buzz?
YES : The AC primary line is OK. Go to Item 5.
NO : The AC line is defective.
Check the fuse at the AC primary side.

2. Open the case and measure the AC voltage at the
primary side of the transformer with a tester.
(Measure the voltage between A and B with the AC
range of the tester.)

Is the AC voltage present?
YES : The power switch is OK. Go to item 3.
NO : The wire from the AC connector to the
transformer has broken.
The power switch may be defective.

3. Measure the voltage at the secondary side of the AC
transformer. (Measure the voltage between C and
D and between E and F with the AC range of the
tester.)
Is the voltage present at the AC secondary side?
YES : The transformer is OK. Go to ltem 4.
NO : The wire at the secondary side of the
transformer has broken.
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4. Measure the output voltage of the diode bridge.
{DC-VM)
Is the DC voltage present? (G, H)
YES : The diode bridge is OK. Go to ltem 5.
NO : The bridge is defective.
If the bridge is shorted, the fuse at the AC primary
side blows when the power turns ON.
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5. Measure the output voltage at the output terminal of

the AVR board.

(Examples: TS-930, 7S-940 28F, TS-850 FHV)

Is the prescribed voitage present?
YES : The AVR transistor is OK. Go to item 6.
NO : The AVR transistor is defective or the lead
connecting the AVR transistor and the AVR board
has poor contact.

6. Measure output voltages, such as 15V, 12V, 8V, and

5V, from the AVR board.

Are the correct voltages output?
YES : The AVR board is OK.
(The power is not turned ON gdue to a problem in
another board.}
Check 12V and 5V applied to the tontrol board
and digital board. ({Is the voltage applied to the
microcomputer or other ICs?)
NO : The AVR board is defective.
Check the rear side of the AVR board for
soldering defects.
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TS-930 AVR unit



2.Power is Not Turned ON
(For models with an external power supply)
Connect the external power supply to the set with a
DC power card. (The power supply should have an
ammeter and a currentimiting circuit.)
The iimit current should be sset to 3 to BA.

1. The pointer of the ammeter on the power supply
does not move when the power switch on the set is
wrned OFF.

YES : Turn the set ON. Goto ltem 2.

NO : The final transistor, power module, or
reverse-connection prevention diada is broken.
The power line mey be directly grounded (dus to
wire seizure).

2. Does the ammeter pointer move when the power is
turned ON?
YES : The DC cord fuse is OK. (If the pilot lamp
lights, the voltege has been applied to the set.)
NO : Has the fuse blown?

3. Open the case and measure voltages (S8, CB, 8C,
8R, 5C, etc)
Are all the voltages correct?
YES : The power supply circuit is OK.
NO : Check the power line.

Check the voltages input to the IF and RF boards. If
any of them are incorrect, check the line on the
power supply board. if the voltage Is still incorrect,
the powsr supply bosrd is defactive. If the voltage
Is correct, there is a problem beiwesen the power
supply board and the first checkpoint.

4, The power supply circuit is OK, but the power is not
turned ON.
The display cireuit is defective and the pilot lamp is
broken.
Check the voltage at both ends of the pilot lamp.
Check the voltege of the DC-DC converter in the

display circuit.
Look from this side
PLL unit
Final unit IF unit

13.8V :,:
12v
v
sv

> >
13.8V ot
awl!}isplujl unit Control unit

Conceptual diagram of powar line



3. Power is Not Turned ON
(For models with a software sense type power switch)
Examples: TH-27, TH-47, TH-77, TH-28, TH48, TH-
78, TM-741, TM-742, TM-732, TS-50 (Receivers
containing timers, such as R-5000)

Setup ; Connect the power cord (battery) to the set.

1. Reset

- How to reset HF transceivers, including TS-50
Hold down the A=B key and tumn the powser ON. (All
reset)
Hold down the A/B key and turn the power ON.
(VFO reset}

How to reset mobile transceivers, such as TM-742
Hold down the MR key and turn the power ON. {All
reset)

Hold down the VFO key and turn the power ON.
(VFQ reset)

How to reset hiandy transceivers
Hold down the M key and turn the power ON. (All
reset) -

TH-28, TH-48, and TH-78
Hold down the F key snd turn the power ON. (VFO
reset}

TH-27, TH-47, and TH-77
Hold down the ENT key and turn the power ON.
(VFO reset)

This is a "software resetting” procedure for the
microcomputer,

2. Disconnect the power connector (battery), hoid
down the appropriate reset key and the power
switch, and conngct the power connector (battery).

For models with software sense type power switch,
the microcomputer is active while the power supply
is connected. If the power is turned OFF while the
microcomputer is malfunctioning, it enters the
backup mode and remeins in the abnormal state.
Therefore, the microcomputer does not accept any
command to turn the power ON.,

The check in Item 2 is performed to shut down the
power completely, and to stop snd reset the
microcomputer.

3. Open the case and check whether the voltage is
applied to the microcomputer.
{Measure the voltage between the microcomputer
Vee and GND, using a DC-VM.)

Is the voltage present?
YES : The SB line, fuse, and power cord are OK.
Go to ltem 4.
NO : Check the SB line, fuse, power cord, and
connector.

4, Check the line from the power switch to the
microcomputer
Does the CPU port go HIGH when the power switch
is pressed?
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5. Disconnect the lithium battery for microcomputer
backup from the boerd to discharge the backup line
and reset the microcomputer. (Hargware raeset)

- Unpiug the power cable.

- @ Remove the lithiumn battery. (LUnplug the power
cable.)

-@® This jine does not discharge soon. Ground the
line by using a lead.

. Conpect the power cable and reset.

CPU
vece

8. Doss the microcomputer output clocks?
{Chack the microcomputer clock input waveform
with an oscilloscops.}
YES : The crystal oscillator is OK. Go to tem 7.
NO : Is a voltage applied to the lead of the crystal
oscillator?

If voitsge is applied to the lead of the crystal
oscillator, but clocks ara not gensrated, the
oscillator or microcomputer may be faulty.

If no voitage Is applied to the lead, check whether
the voltage is applied to the power input pins of the
microcomputer. There are two or thrae power
input pins.

i no voitage is present at these pins, replace the
microcomputer.



7. Replace the board
As shown in the circuit diagram, the ground pin of
the microcomputer is not directly grounded, but is
groundsd through a 10-ohm resistor. If the resistor
is broken, the ground pin is not grounded, so the
microcomputer malfunctions. Before replacing the
board, check this resistor

CPU CPU
VDD

4. The Voltage Cannot be Adjusted

The AVR unit contains a circuit that generstes the
reference voltage, which can be adjusted by turning a
semi-fixed variable resistor (VR).

The AVR circuit of the TS-940 is shown below

When the voltage-adjusting variable resistor VR1 is
turned, the base and collector voltages of Q2 change.
The base and collector voltages of Q1 change. The
base voltages of Q101 and Q102 change. The emitter
voltages of Q101 and Q102 sre determined.

AVR UNIT

({X43~1500-00)
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o8 1 IvQIYS MYT2404

TS-940 AVR unh
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B The voltage of FB ifinal B} is high or low

1. Is the Q2 emitter voltage correct?
YES : D4, DS, and D6 are OK.
NO : D4. D5, or D8 is shorted or a wire has
broken. The R6 wire is broken.

2, Is the Q1 collector voitage correct?
YES : D3 and Q1 are OK.
NO : Check D3 and Q1.

3. Are the R1 and R2 resistances correct?
YES ' 0101 or Q102 is defective.
NO : Tha R1 or R2 wire has broken. (R1 and R2
are bias resistors for Q101 and Q102.)

The TS-940 is taken 8s an example in the above
description, but it is the same for other models,

Most models can be repaired by checking the blas
rasistances of the AVR transistor, zener diods for
voltage determination, bias determination
transistor, and AVR transistor.

B The voltage of 288, 10A is high or low
1. Is the zener diode {D14 or D9} for voltage
determination shorted?

If one of the diodes is shorted, the output goes
LOW.,
If the diode wire is broken, the output goas HIGH.
In either case, be sure 10 check the output
transistor becauss it may be damaged.

B The output volitags of the three-terminal
regulator is high or low
1. Is the input voltage of the three-terminal reguiator
HIGH (or LOW)?
Norma! : The IC is defective or the load is LOW lor
HIGH). Go to ltemn 2.
Abnormal : A circuit prior 1o the IC input is
defective.

2. First, replace the IC.
it the problem persists. the load may be
abnormal,

6. Example
See the TS840 AVR circuit diagram again (Page 9).

B i the IC101 output s incorrect
Disconnect CN9 {(IC101 output).
if the IC output becomes normal, the load is wrong.
Disconnect the 8V output pins of CN9 one at a time.
If the voltage becomes narmal when a pin is
disconnected, the load an the pin is abnormal.

« i the voltage is HIGH
Measure the voltage at the pin. (DC-VYM)
Normally, the voltage is OV or less. Ifitis higher than
the IC output, it is the cause of the problem.

« |f the voltage is low
Measure the resistance at the pin. (Tester, ohm
range)
It must be lowsr than the resistances of the other
pins.
This is the cause of the problem.
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B Example 1

. Disconnect all CN-A connectors.

. Disconnect all CN-A pins one at 8 time.

. CN-Apin 1 is found to be faulty. Reconnect the pins.

. Disconnect CN-B pin 1. If the voltage becomes
normal, this line is defective.

. Reconnect CN-B pin 1.

. Disconnect the CN-C

. This indicates that the CN-C board is defective.
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CN-D CN-C

Q meter

B Example 2 : TS-940 RF unit

Remove the components on the board one at s time
in the same way and check them. (Solder them again
after checking.)

Symptom: 18V is lower than the prescribed value.
Cause: D48 is sharted.

1. Remove LBS - No changa — Solder it again.

2. Ramove L47 ~» No change — Solder it again.

3. Remove R60 and R150 — No change — Solder
thern again.

4. Remove R24, D27, VR1, and C77 — No change —
Salder them again. .

if the line ts grounded, use an chmmeter.
if the vohtage is sbnormal, use 8 DC-VM

. Remove L3 and L4 — No change —» Solder them
again.

. Remove R143 end R144 — The voltege becomes
normal.

. Solder R143 — The voltege remains normai.

. Solder R144 — The voltage drops — This line is
defective.
Remove IC1 pin 16, C178, D48, D25, and R152.

10. Solder the componants again one at a time to find

the one that reduces tha voltage.
11, D48 is found to0 be shorted.

® o~N O

Seo the circuit diagram on the next page.



6. Models That Can Use Two-way Power Supplies

(TS-711, TS-811, etc.)
These models have the following configuration:

| . ~0K: o 70— AvR that |—
] B produces
! g AVR t E othes —=- To each hoard
; J v Raoes. =
i
& 1]
'L___-______________-_-___,_,________\_\_,LSwilehbyconnactors
Power SW

1. The AC power is supplied, but DC power is not
supplied
The parts enclosed by 577 seern to be defective.

2. The DC power is supplied, but AC power is not
supplied
The pants enclosed by ] may be defective.
See the "Power is not turned ON" section.

For a two-way powsr supply. chack AC or DC power
to isolate the defect.

I neither AC nor DC power is supplied, 8 clrcuit
foliowing DC-IN is suspected.

B The AVR gets excessively hot

The AVR transistor normally gets very hot. So it
uses @ heat sink 10 dissipate heat, but it may get 100
hot to touch the heat sink.

« Check the coollng fan operation (If any)
Warm the thermistor (TH) with a dryer or solkdering
iron.
If the fan runs, the ¢ooling fan is OK.
If not, the motor or the temperature detection circuit
is defective.

* How to identify a defective thermistor
Warm the thermistor to the temperature at which
the fan motor starts running.
There are two types of motor drive circuits
A type : If the motor ground voltage drops, the
detection circuit is OK.
The motor is considered defective,
8 type : Unplug the connector and measure the
voltage st the positive {+) side of the motor. If Vecis
present, the detection circuit is OK. The motor is

considerad dafactiva.
A type
vCC
From the
temparstues
datection olreuit
"’
B type
vee
From the M @ this voltage
temperature
detsction circuit M+
O 3
]
M-
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« Touch the transistors ar ICs to find the hottest one .
If you find a component that bacomes excessively
hot, the load on the output from that component is
excessive. (Overcurrent) Ses page 10.

If the AVR circuit or the final circult is repaired,
check the cooling fan. This is an importent tip for
minimizing redundant repairs.

A A transistor in the AVR cireuit fails

Mary engineers probsbly heve experiencing finding
& defactive transistor and replacing it with a new one,
that also failed when the powaer wes turnad ON.

1. Measure the resistancs betwaen the output pattern
of the transistor that failad and the ground (GNDJ.
(Tester: ohm x 1 range)

Is it grounded?

2, Is the zener diode shorted?

3. Check whether the transistor fails due to an
abnormal load or a defactive AVR circuit.

Remove the loads. (FB, 28C, 10C, 8C, 5C, etc}

If the transistor fails agein, the AVR circuit is
delective,

If it does not fail, plug in the connactors agsain, one at
atime. See psge 11

4. If the AVR circuit seems t0 be defective, desolder
and soider the AVR board components again.
Pull any soldered leads.

—_—1—

Exampie
AVR transistor leads of the TS-940 (The component
leads are connected directly to the lead wires.)
Check the mini-connectors for poor contact.
TS-940 Q103 three-pin connector
If a three-pin connector is used to connect
transistor leads, remove the connector and solder
the leads directly to the pins.

Replace the AVR transistor.
O
258
861
Remave the connacior snd solder

tha leads diractry to the pins.

Ul
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RECEPTION CIRCUIT

Setup ; SOL-VR: MIN, RF GAIN-VR: MAX,
ANT: To SG, AF-VR: 10:00

1. Does the beep sound when the mode is changed?
{(For models containing the modse-announce
function)

YES : The AF power amplifiar is OK.
NO : The AF power amplifier does not work, or a
circvit following the AF amplifier is defective.

1. No Reception {(No Noise)
1. Apply a large input {(80dB) from the SG to check the
S- meter.

The meter operates: The receiver circuit is
working normally, A circuit tollowing the
detection circuit is defective.
The meter does not operate: The receiver circuit
is not working normally. See page 18.

R Possible causes in circuits after the detection stage

1. The external phone jack or headphone jack has a
poor contact. A speaker wire has broken.

2. Tha AF amplifier is defective. No bias is applied to

the IC.

3. The AF-VR Is defectivea. The connector has a poor
contact.

4, The mute circuit or sgquelch circuit is always
working.

8. The mode change circuit or AF notch circuit is
defective. (For models containing an AF notch
cireuit)

6. Broken pattern, poor soldering, or poor connector
contact is present in the above circuits.

B If the receiver circuit is OK, check as follows:
{A dircuit following the detaction stage is defective)
« Example: TS-440 IF unit (See next page)
. Touch J11-SPK. {The AF-VR must be set to about
10:00.)
. Touch J4-SPO.
. Touch J2-AF2.
. Touch J2-AF3.
. Touch the Q12 base.
. Touch IC1 pin 1.

—

oNbsWN

Check the sbove points to find a point where a buzz
doas not sound.

For example, If a buzz sounds whaen SPQ ig touched,
and it does not when AF2 is touched, the circuit
between these points is defactive.

Apply the tester probe 1o the four pointe within the ohm rangs (%1000} to check whether » buzz sounds.

Check the points in the order shown balow.

(You can use en oscilloscope ta chack whether » noise is output.)

¥4 ®

SOL.
Detsction MUTE
Sw

From IF

® o ®
EXT SP
,,."!' : AF-PA '
AF VR
INT 5P

i€ the recslver circuit is OK, check as follows
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TS-440 IF unit
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B How to check the SQL circuit
1. Check the SQL volume.
If the SQL-VR is OK, the SOL circuit is defective.

TS-440, T7S-450, TS-690, TS-850, TS-790, TS50, etc.

/- SaL MIN

0Q-5000Q

\ SQL MAX
10k02~ 100k

@ SQL MIN
[ b

2. Measure the SSQ line voltage using the DC-VM, and
tum the SCL-VR from MIN to MAX.
Does the voltege change?
It it does, the line is OK.

3. Measure the base voltage of the transistor that
mutes the AF line. and then turn the SQL-VR from
MIN to MAX
Does the voitege change?

It is OK if the vanhage flowing between the base
and emitter of the transistor is 0.6 V or less when
the SQL-VR is set to MIN, or if it is higher than the
voltage (0.6V) that ¢an turn the transistor ON
whan the SQL-VR is set to MAX.

0.8V or higher

N

=, | Q

ar higher

More accurately, if the voltage changes, the AF
mute transistor may be defective.,

It it does not change, check the voltage of the
preceding circuits by changing the SQL-VR.

\ S5aL MAX
Several kQ~
Several dozen ki

B How to check muting
The mute signal is output to cut off pop noise when
one rmoda is changed to another or also 10 turn the AF
signal OFF during transmission.
The microcomputer outputs it when one mode 1s
changed 1o another,
The TXB or RL signal is received during transmission.
Check the input to the muting transistar or IC in the
AF line before the AF-VR.

The AF power amplifier does not work

. Check the Vce line volttage with the DC-VM.

. Replace the IC.

. Is the resistance of the resistor connected to the
output correct? |s the capacitor shorted?

. Check the resistors and capacitors of the negative
return cirguit.

5. Check the voltage of the input terminal. It it is

abnormal, desolder all the connected parts and

solder them agsin 10 locate the defective circuit.

» WM =

H Mode-change circuit

There are two types of mode-change circuits: one
that changes the mode with a diode and another that
changes it with an IC switch.

The TS-140 circuit diagram from the detection circuit
to SPOUT is shown on the next page.

The T5-140 SQL is effective in FM only, and Q68 is
turned ON and OFF by the voltage at IC6 pin 13,

The mute signal makes CN3 pin 9, MUT, HIGH, and
passes through D70 to contral QS7.

In transmit mode, CN3 pin 14, AB, and Q43 QUT go
HIGH to control D112 and 057. {In SSB mode, TXB
and 055 input go HIGH, the output goes LOW, and IC7
{2/4) tumns OFF.)

The mode-change circuit 1s changed by IC7 in AM (4/
4), SSB (2/4), and FM (374).

oN OFF AM mode: IC7 pin 12 goes HIGH,

and tha other pins go LOW.
§SB mode: IC7 pin § gaes HIGH,
and the other pins go LOW.
FM mode: IC7 pin 6 goes HIGH,

and the other pins go LOW

Vi

Circuit are like this.



P d

S g g

i

JI

:t-l‘l !il gi; ATy s
ot
ohr 4

T L 3
Qaa

Ly e

_ s e

[T
b
1
sy
|
i
a0 3

-
IR
H H

(LT

L
il

aary  BPAm—= Gkw b LT

{7 L T T Ll
] T gl
- -

a3
B by
I o I“ = A

d

The TS-140 circuit diagram from the detection circuit to SPOUT

— 18—




& if a circuit prior to the detection circuit is defective
» Exampies of typical problems
1. CAR is not input 10 the detection circuirt.
{No noise is output in SS8 only. OK in FM and AM.)
Use an oscilloscope to check them.

AGC "g
IF

A il A

W

Liks

AF OUT

GND CAR BALIN

$SB detection circuit

2. RXB Is not supplied to the receiver IF stage. (SSB,
FM, AM)
Check the voltage of the receiver circuit FET or
transistor.
3. Defective AGC
Check the voitage of the duskgate FET to which
AGC is applied.

£ TXB leaks, it is 8V or 15V during transmission, but
it must be zero during reception. ifthe voltage leaks
during reception, the input line of the dual-gste FET
in the IF stage becomes zero or iowsr. If negative
voltage is applied to the dual-gate FET, check TXB.

% ouT
CAR IN
3SK73
7 SK73 )
AGC or Mlzx N BL Input
~3V 1-2v

Mods! with egommon B of 8V,

35K131M
e

veel ] [ I Bias

IS

-

AGC or MIX IN[___| [ Jinput

¥ common B Is 15V, VCC b 10V or higher.
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1. Input 8 100dBu signal from the SSG 10 the antenna.

2. Signals are Not Recsived (Noise is Output) A b
Set frequency: 14.100MHz, USB mode E OIS A RO

SSG frequency: 14.101MH2

YES : The signal line is broken or the mixture level

is wrong.
NO : The mixture frequency is incorrect. The PLL

frequency is wrong.

2. Make a jig like this

IF F |
s FILTER FLTER
1st MIX 2n X
RF BPF RF st 1] st I [ -
ATT AMP IF BPF| |iF AMP] FILTER FILTER
| e | - plakotaly
10PIONALE VOPTIONAL!
AFILTER| \FILTER]
BPF Point LOY Point Point LO2 Point '====* Point LO3 Point '===~
A B c D € 3

The capacitor is used for DC cutting. Use a capacitor
with high capacitance so that it may be used for HF

to UHF.

M typa connector st

ToS5G ~——3

=

Connect 1o GND of ths set.

Lead
Attech the clip to the test point

The alligator clip does not provide sufficient

grounding.

understand the connection.

Ta S8G

See the figure below to better

Joint tha antanna connector
o shielding plate, etc.

w0



3. Connect the SSG to the jig and input signals to each

point. (Fix the set frequency to 14.100MHz.)
The set IF frequencies are as follows:
1st; 73.06MHz; 2nd: 8.83MH2z; 3rd: 466kHz.

Point A: 14.101MHz (SSG frequency), about 10dB

{SSG output}

Is the signal received?
YES : The RF band-pess filter (BPF) is defective.
Check connections from the antenna ta point A,
RF ampilifier power supply, and the BPF switch.
NOQ : Other circuits are defective.

Point B: 73.05MHz, about 1048
is the signal received?
YES . The LO-1 frequency is incorrect.
Is the L.O-1 frequency correct? s the levei
sufficient?
NO : Other circuits sre defective.

Point C: 73.05MHz, about 2508

Is the signal received? .
YES : The first band-pass filter (BPF) is defective
or the first IF amplifier does not work.
There is a problem between points B and C.
Locate it with the jig
NQ : Other circuits are defective.

Point D: 8.83MHz, about 26dB
Is the signal received?
YES : The LO-2 frequency is incorrect.
Is the LO-2 frequency correct? Is the level
sufficient?
NO : Other circuits are defective.

Point E: 8.83MHz, about 40dB

Is the signal received?
YES : The second IF filter or the second IF
amplifier is defective.
There is a problem between points D and E.
Check it with the jig. The NB gate may be closed
If so, check the NB circuit.
NO : Other circuits are defective

Point F; 455kHz, 40 to 60d8

Is the signa! received?
YES : The LO-3 frequency is incorrect.
Is the LO-3 frequency correct? |Is the lavel
sufficient?
NO : Other circuits are defective.
Check tha IF filtar change circuit or the third IF
amplifier.

@ How to calculate LO-1, LO-2, and LO-3 frequencies

Suppase that the frequenciss are as foltows:
Set display frequency : 14,10MHz

First IF frequency : 73.05MH2

Second IF frequency : 8.83MHz

Third IF frequency : 455kHz

1. LO1
73.05 - 14 10 = 58.95MH2z
73.05 + 14.10 = 87 16MH:z
LO-1 must be one of the above freguencies.

2.L0-2
73.05 - 8.83 = 64.22MH2
73.06 + 8.83 = 81.88MHz
1.O-2 must be one of the above frequencies.

3.1L03
8.83 - 0.455 = 8.375MHz
8.83 + 0.455 = 2.286MHz

LO-3 must be one of the sbove frequencies.

8 [f the IF frequency Is different
Set display frequency : 14175 MHz
First IF frequency : 40.065 MHz
Second IF frequency : 10.7 MHz

1. LO1
40.055 — 14,1756 = 25.88MHz
40,066 + 14,175 = 54 23MHz
LO-1 must be one of the above frequencies,

2. L0-2
40.055 ~ 10.7 = 29.355MHz
40.065 + 10.7 = 50.755MHz
LO-2 must be onse of the above frequencies.



M Example: TS-9808DX
Suppose that the AF unit or IC11 is defective and the
HE42 frequency is incorrect.

- Input the 100dByu signal to the antenna. — NG
Input the gignal from the RX-ANTIN terminal on the
rear of the unit. (20dBu) — NG

. Input the signai to RF unit TP-3. = NG

. Input the 73.05MHz, 20dBy signal to the RF unit CN-
7. MIF. - NG

. Input the signal to IF unit TP-3. - NG

. Input the 8.83MHz, S0dBu signal to TP-3.
Reception begins at this time. If 1he signal is not
received before being mixed, but is received after
mixing, the signal is not being mixed properly.

7. Check the HE642 frequency with a frequency

coumer.

8. Itis found that the H642 frequancy is wrong.

9. The VFO2 in the AF unit is defective.

10. See the PLL troubleshooting section.

11. IC11 is found to be defactive.

N -

oo W

3. Receiver Sensitivity is Low
Use a sensitivity check jig.

Use another set that can be used for comparison, it
any. to find a problem,
If the sensitivity is lower than SdB, it is difficult to find
the problem without using a set for comparison.

If such a set is not available, check the sensitivity by
referring 1o the level diagram shown in the Service
Manual. (The level disgram should be used for
information only. The manual shows the values of the
design samples and pre-produced sets. The design
and the level diagram may be changed during mass
production,)

The level diagram is explsined in detail in the
‘Reading the service manual‘ section on page S0,
teking the TS-860 as an example.



4. The Reception Frequency Fluctuates and
The Reception Tone is Wrong
@ The reception tone fluctusates in SSB
There is 8 possibility of 30% or higher the PLL lock is
not stable.
Refer to the PLL unlock section.

8 Technique for finding a problem
Apply the oscilloscope probe to the adjusting points
for the PLL lock voltage and observe the waveform.

* Oscilloscope setup
VOLT/DIV: Maxirmum sensitivity,
Input: AC, TIME/DIV: About 1ms

oK NG

NG

1. If all the test points sre OK:
Check the IC UL detection terminal in the same way.

FErrrrererey




2. if the UL detection terminal is OK:
The terminal can be checked by using SSGs as
follows:

i two SSGs are available:

Connect one to the antenna of the defective set.
Use the other to supply the local frequency.

8 W

O

It only one SSG is available:

Connect a dummy load to the set that can wansmit
signals. '

Transmit signals at low power.

Use the SSG to supply the local frequency.
Connect @ simplified antenna 1o the antenna of the
defective set.

| I
=

O

S5G2

/ 8sG1

R

5 =[\I

i T

Set that can transmit signals

W Lot the defective recelver receive signals
1. Remove LO-1 and input the SSG carrier 10 the first
mixer circuit.
The problem is solved ; LO-1 is wrong. To PLL
circuit LO-1
The problem is not solved ; LO-2 or LO-3 is
wrong.
2. Install LO-1, remove LO-2, and input the SSG carrier
10 the second mixer circuit.
The problem is solved ; LO-2 is wrong. To PLL
circuit LO-2
The problem is not solved ; LO-3 is wrong. To
PLL circuit LO-3

M type connector

Defactive set

Measure the LO-1, LO-2, and LO-3 frequencies with
a frequency counter when the connectors ara
disconnacted. Input the frequencies into the SSG.
The SSG output must be st least 80dBp.

Note : if the circuit is configured as follows, it does not
work unless the voltage is applied to the hot side of the
shielding wire. (TS-790)

This check can isolate a defective PLL.

<__Ba Toaviine



B If you find a defective PLL

1. Replace the VCO transistor and FET.

2. Replace the varicap diode.

3. If the model is designed to edjust the lock voliage
with a trimmer, replace the trimmer.

4. Replace the smoothing capacitor in the PLL LPF
circuit.

5. Replece the trensistor and IC in the PLL LPF circuit.

6. Replace the PLL IC.

You can solve the problem in this way with a
possibility of greater than 80%.
If the VCO Is modulsrized, raplace the module.

I ¥f the problem stiil persists, do as follows
1. Apply cold spray to each PLL component during

recegtion.
Cool only one component and observe it until it goes
back to the normal tempsrature.
Continue this process until you find 2 component
that worsens or improves the symptom.

2. Approach a hot soldering iron to each compoenent,
and perform a check in the same way.

S. Frequency Shift
{Both the transmission and reception fre-
quencies must he checked hers bacause it is
necessary to determine which has shifted, the
transmission or reception frequency.)

8l Check the transmission and reception fre-
quencies for display:
1. Both the transmission and reception frequencies
have shifted equally in the same direction.
The PLL refarence frequency has shifted.

2. Only the transmission frequency has shifted.
One of the local frequencies has shifted.
Calculate the local frequencies {(LO-1, LD-2, and
LO-3).

Set display: 14.000 MHz, Mode: CW
IF frequency: First; 73.05MHz; Second: 8.83MHz;
Third: 455kiHz
LO-1 73.06 1 14.00 = 87.05xxxx
= 59 .05xxxx
LO-2 73051 8.83 =81.89xxxx
= B54.22xx%xx%
LO3 B883+0455 =9.286xxxx
= 8.375xxxx

One of tha two values is correct.
Check which frequency has shifted by calculating the
frequencies in this way.

if the value measured with the frequency counter
equals the calculated velue within t2kMz, it is OK.
{The local frequencies shift in some modes.)

13 to 5 kHz shift: Suspected. Check it.

+6 kHz or mare: Check the PLL circuit.

See the PLL circuit section.

Note : The old models use crystal oscillators. Readjust
each frequency as instructed in the Service Manual.

G00Mz+ecHz
Nz

Each oscillator has a slight error as shown above,
but if it is added to or doubled, the frequency shift may
become significant.

B The transmission frequency shifts in FM mode only
(TS-770, TS- 780, TS-711, TS-811, TS-790, etc.)
The old models use crystal osciilators in HETs for

frequency modulation in FM mode.

1. Verify that the transmission frequency doas not shift
in CW mode.

2. Verify that the ransmission frequency shifts in FM
mode only.

3. Find the varicap diode for frequency modulation.

{1t probably Is located in the IF unit.)

4. Adjust the frequency of the crystal oscillator

connected to the diode.

B ¥ the frequancy is correct in FM mode only

The FM frequency may have been adjusted while
the CwV (basic) frequency has shifted. Adjust the CW
frequency, then the FM fraquency.

B Only the reception frequency has shifted in FM mode
in SSB, if the frequencies are correct, oniy the
reception frequency never shifts.

N Verify that ths ransmisslon frequency is correct
Check the PLL reference frequency.
Check whether each mix fraquency is correct.
This shows that the transmit frequency is corract,
but the receive frequency has shifted.



B Check how much the recelve frequency has shifted

-

SSG frequency: 29 S000MHz
S5G MOD frequency: 1kHz; DEV: 3kHz; MOD: ON
Sat frequency: 29.5000MH2z

. Shift the SSG frequency in 100Hz units and find the

best SINAD point.

If it is within £ 1kHz, it varies within the components.
it can be improved to some degree by readjusting
the IF.

. if it cannot be adjusted to within £ 1kHz:

Check each LO frequency shift during reception.
{Refer to the transmission section.)

Hf each messured frequency equals the theoretical
frequency +2kHz, there is no problem.

i it is greater, perform troubleshooting as described
in the transmission saction.

. Each frequency is correct.

A common cause is a pass band shift of the MCF
filter.

Because the central frequency of the MCF filter has
shifted, it seems to be an IF shift in FM mode.

F E D [
15t BPF
RF 1st
AMP IF
40.055MHz
Lo

4.

LO2

it an IC is used for FM detection:

Repiace the components in the order listsd balow:
IC

455 IF filker — Discrete coil

IC oscilietor (its frequency may shift by +2kHz, but it
is permissible.)

IF MCF fitter

. A sensitivity check jig may be useful.

Exampie: 14.100MHz, MODE: FM, SSG frequency:
14.100MHz; MOD frequency: 1 kHz; DEV: 3kHz

in this case, do as follows:

Apply the jig to point A, and enter the IF frequency.
{455kHz, 60dBuw)

Apply the jig to point B, and enter the IF frequency.
(4655kHz, 60dBw)

Apply the jig to point C, and enter the IF frequency.
(40.055MHz, 60dBu}

Apply the jig 10 point D, and enter the IF frequency.
{40 05S5MHz, 20dBu)

Apply the jig to point E, and enter ths IF frequancy.
{40.055MHz, 20dBy)

Apply the jig to point F, and enter the RF frequency.
(14.100MHz, 20dBy)

You can find the defective part by checking the paint

where the freguency begins 10 shift.

sP

2nd

IF DET]

P.A

455kHz



6.The Reception Tone Breaks

1.

Subject the set to vibration.

The reception tone breaks when the set is subjected
to vibration. — The components have not been
securely soldered to the board, or connectors have
poor contact.

. Connect an external speaker and subject the set to

vibration.

The reception tone breaks when the set is subjected
10 vibration. — Some circuits before the external
spesker may be defective.

. Subject the set to vibration while observing the S-

meter. (Receive signals at sbout 5-9.)

The S-metar Indicatlon changes largely due to
vibration. — The AGC or power supply circuit is
defective.

. While subjecting the set to vibration, observe the

waveform at e@ach point from point A with an
oscilloscopa. (Oscilloscope VOLT/DIV: S0mV; input:
AC; Sweep time/div: 2ms)

AGC

If thera is a problem prior 10 point D:

Point E

Does the carrier or locel signal break due to
vibration? (Point E)

Does the AGC voltage fluctuste? (Point F)

Does any reception voltage, such as 8R, change?

Paint F

L S|

RF IF1 IF2

DET

Q
L8]
o
»

sP

Lo Lo

7. Receive Tone Distortion

Check the points A to D in the same way.

8 Possible defects

HWN —

. Poor contact of an external speaker end phone.
. Detective AF power amplifier or AF-VR,

. SQL gate, mute gate, or mode change circuit

. Defective DET diode or DET IC.

When checking the diade, remove it from the board
and check it in both the forward and reverse
directions.

CAR

sSOL PA

[\ [\
VAR

Defective IC Defertive IC

—27 —

Poor contact



8. The Sound is Low

1.

amp

Is the sensitivity low?

If SSG OUT is —6dBu and the S/N ratio is 10dB, the
sensitivity is OK. If the S/N ratia is not 10dB, go to
the “Low sensitivity® section.

. Check the waveform at the positive side of the

internal speaker (INT-SP) and GND with an
oscilloscope.

Does sny waveform appear et the positive side?
Does any waveform appear at the GND?

o
PA —O0™v +

A wavafarm appears
O gt the GND when the
W wire s open.

. Check the AF line prior to the AF-VR with an

oacilloscope.
Receive the S5G OUT 20dBy signal.

. If the AF outputis 0.1 ta 0.2vp-p, the line is OK.
. Is the RF-VR set to MAX?
. Is the AGC ling OK?

Sat the AGC line to about 3V when thers is no
signal. (it depends on the model.} Ag the reception
signal strengthens, the voltage of this line
decreases. itis finally reduced to about 1V.

. Is the CAR or LQ signal ievel correct?

CAR: 0.5 to 0.8Vp-p
LO: 0.4 10 1.0Vpp

9. S-meter
Since the S-maeter operates differently in SS8, AM,
and FM, ths checkpoint depends on the mode.
{Except R-5000)
S§SB and AM : The S-mater is operated by the AGC
voltage.
FM : The S-meter operates when the carrier is
detected.

B The S-meter does not operste
Obsarve how the S-meter pointer moves in SSB and
FM modes.

1. The S-meter pointer does not mave at all in any
mode.
The meter or the meter-change circuit is defective.
The connector has a poor contact.

2. Connect the tester as follows:
Reduce the Ohm range from x1000 to x100 to x10.
Iif the S-meter pointer moves, the meter is OK

2 RANGE
= x1000 — x100

0]

5 Q3

« if the meter pointer does not move:

1. Measure the resistance between the positive (+)
side of the meter and the chassis.
if it is zero, the S-mater line is grounded,
Replace the meter.

i RANGE
(\ =
A
SM
...T__ "
=



2. With the powsr ON, apply the tester probe to points
1t0 S in this order. (Ohm range x1000)
If the S-meter pointer does not move, this point may
be defective.

Exarnple: If the pointer moves at peint 3. but doss

not move at point 4, the part between these points

is defective

1) Remove the CNA and apply the tester probe to
the meter side of the CNA,

2) Install the CNA, remove the CNB, and apply the
testar probe to the board side of the CNB.

3} Install the CNB, remove the CND, and apply the
tester probe to the board side of the CND.

4) If the S-meter pointer moves at this time, the
PCB3 board is defective.

& |

L}

2!

B ¥ the meter goes off-scale
{is the RF-GAIN VR set to MAX?}
1. Change 10 FM.
Is the meter reading reduced?
YES : Defective in SSB only.
NO : The entire S meter circuit is defectiva.
2. The mater is off-scale in SSB only.
Enter about signais 40dB to the antenna from the
SSG.
Are the signals received? (SSB)
YES : Only the § meter circuit is defective.
NQ : The AGC or power supply circuit is
defective.
Check the AGC voltage
Most sets balance the positive and nagative
voltages of the AGC circuits. If either voitage is
absent, The meter goes off-scale.
3. The meter goss off-scale in both maodes.
Check the RXB, common power supply voltages
(such as 8C), and TXB.
If TX8B is applied during reception, the ALC, SWR,
PROC, or PWR IC meter may tum ON. Sa check
TXB.

The S-meter adjustment in 588 is a little
complicated. Adjust the S-meter as instructed in
the Service Manual.

If the variable resistor {or coil} used for $-1
adjustment shifts excessively, the AF output or
sensitivity may decrease.

10. Cross Modulation

Advise the user to use the ATT or AP switch.
The BPF-change diode for reception may have
failed. Check the diode.

£

ATT

H o
= DATA

5 p

b

If the BPF3 shown in the above figure is the current
band, onily the BPFJ diode shouid turn ON and the
others should turn OFF. If the BPFS diode fails, the
signal passes through the BPF3 and BPFS. causing
cross modulation.



11. Mobile and Handy Transceivers

B No sound output (Check with an oscilloscope)

1. Check whether the IF IC DET output contains noise.

2. If the IF unit is modularized, replace the module.

{It contains the SQL circuit.)

3. If noise appears in the IC output or IF module RA,
check the input and output of the electronic variable
resistor {VR),
if the input is OK, but the output is NG, the
electronic variable resistor (VR} IC or the control line

is defective. Data is Input to the control line.
Check the data line while turning the AF-VR,
If data is present. the line is OK.

4. |3 the PLL unlocked?

Check the LD line of the PLL module.

§. The duatband madels contain an IC that switches
the AF signals {MAIN and SUB). Does it work
correctly?

6. |s the TXB low?

Transmissionireceptio [ [Transmission|
switching line power ling UL fine powar line

TR T3] BT F g

L e 190

‘]'—"1—-

Reception

powaer line

TM-241 power switching clrcuit

8 Poor reception (low sensitivity)
Perform troubleshooting with a fig. See page 31.
The RF amplifier at the first stage fails most often.
(Poor sensitivity of 10 1o 20d8)

« Reason why the RF amplifier at the first stage

often faiis

When a signel is transmitted, forward Dias is applied
to transmission/reception switching diode D1 to turn it
ON. Diode D2 that protects the first reception stage
aisa turns ON. Therefore, the RF signal from the
module is grounded by D2 and not .applied 1o RF
amplifier O1.

RE POWER [ 5
Q
o1

I..PF[—l lé

D2

l
8

DRV IN—

% aT

Do

If no bias is applied 10 Dt or D2 for some reason or
other, D1 or D2 is OFF as shawn below (the diode
serves as @ capecitor), RF power goes to Q1 and
destroys it.

if Q1 is demaged, solder R again.

Some ICs in the first stege may Fail due to s problem
in the transmission circuit, so verify that ail the iCs
in the first stege wark properly by repeatedly
checking transmission and reception following
ropair.




B Low reception sensitivity 2. Defect suspected between points O and C

This input should provide SINAD 12dB, Low mix level. Defective MCF.
1. Defact is suspected after point D 3. Defect suspected betwesn points C and B
IF local oscillator failure. Low oscillator level. Detective RF amplifier or helical BPF
Defective IF IC. Defective 455 IF filter 4. Defect suspscted between points B and A
Defective LPF or switch (EL, additional band, etc.)
Reception frequency oy 1st IF frequancy _fﬁ!k_ﬂﬁ
I Rl il 1

| -9aBu EMF  17dBu EMF  1Vrms (High-frequency VTVM)

H

| | ® odBuEMF © sadeu EMF 28dBy EMF (® 39dBu EMF

l A58k

|

|

ANT = _D z DET OUT

: BPF MCF )

|

RF amMpP st MIX IF AMP

o Recelver frequency shift
See Page 25.

B Defective SOL

See Page 17
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