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POWER SUPPLY URCUIT (Trouhleshooting the power supply clrcuitl

1, Powsr is Not Tumed 0N
lFor modelg contriniry rn AC poryff supplyl

Setup ;Connect the AC power cord to the set.

1. Turn the power 0N and OFF quickly.

Did the internal speaker buzz?

YES : The AC primary line is 0K. Go to ttern 5.

N0:The AC line is defective.

Check the fuse at the AC primary side.

2. Open the case and maasure the AC voltage at the
primary side of the transformer with a testsr.
(Measure the voltage between A and B whh the AC

range of th€ tester.)

ls the AC vdhge present?

YES : The power swhch is 0K. Go to ltem 3.

N0 : The wire from the AC conDector to the

trans{ormer hes broken.

. The power swirch may be defective,

3. Measure the rrolhge at the secon&ry side of the AC

transformer. (Measure the vohage between C and

D and between E and F with the AC range of the

tester.l
ls the vdtage pressnt at the AC secondary skle?

YES : The transforrrs is 0K. Go to ltem 4.

N0 : The wire at the secondary side of the
transforrner has broken.

4. Measure the output voltage of the diode bridge.
(DC.VM)

ls the DC voltage prosent? (G, Hl

YES :The diode bridge is 0K. Go to hem 5.

N0 : The bridge is defective.

lf fie bddge is shond, the f use at the AC primary

side blo',rs when the power turns 0N.

5. Measure fie output voltage at the ouput terminalof

the AvR board,

Ercmples:TS-980, T$940 28F, TS-950 FHV)

ls the prescriborl rnttage ptessnt?

YES : The AVR transistor is 0K Go to ltem 6.

N0 : The AVR transistor is delective or the lead

connecting the AVR tnnsistorand the AVR board

has poor contact,

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

5V from the AVR board,

Are the correctvoltages output?

YES :lhe AVR board is 0K.
(The power is not turned 0N due to a problem in

anofier boerd.)

Check l2V and 5V applied to fie conlrol board

and digid board. {ls the voltage applied to the

microoomputer or other lCsT)

N0:Ihe AVR board is defective,

Check the rear side of the AVR board for
soUering defects.



€izcto Dx4!t
tv

j'r
sw untt
llat.tat(Foot(c,

or'
I

I

ai
t'o

POWER SUPFLY UN IT(X43-I43O- OOI

3a Aa
130!.!(lt ;:

0tet-l 0 r,2
0l
o.l.a
03
o?
ol

a3tt6rtc,
23C lr r5 lY)
arcrrallt,
2 3C2att(Ot

u 09l
xz-t2?
rsta0a
uz-tre
FOIIFlO-tl
sv-o3"

0ro : t?-225

Check points
(A) AC primary voltage Tl lN
(B) AC secondary wltage TlOUT
(Cll Hish B DIOUT
lC2) Common B 03 collector

lDl) 28A 01. 02 emiters
(D2I28B FUSEOUT
(E) 21C 03 emitter

TS-gl0 AVR unit



-

2. Powcr ie Not Turned ON
lFor modrb rvldr an ortcmd powlr supplyf
Connect the erternal powsr supply lo the set with a

DC powar cord. (The ponor supply should heve an
arrfilgrer and a currqnt-{imiting circuit.}
The iimit cuilent should be set to 3 to 5A.

1. The pointor ol ths ammeter on thc power suppfu
doEs not mon when rhe gollwr swrtch on th€ set is
rurned OFF.

YES : Turn the set ON- Go !o ltcm 2.
NO : The final transistor. gower module. or
revsrsoconnestion prevention diode is broken.
The povrar line mEy b€ dirsctvgrouMed Ou6 to
wire seizure),

2. Does the ammeter pointer movs when the pora€r is
tumed ON?

YES : The DC cprd fuse is OK. (lf the pilot hmp
lbhB. the vohage has been applied to the set.)
NO : Has the fuse blown?

3, Open the case and msasure \olt€g€s lSB. CB, 8C,
8R, 5C. etc )
Are all thc voltages conect?

YES : The po\,ver supply circuir is OK.
NO: Check th€ pourer line.

Check t:fie wltagcs lnput to ahe lF end RF boards. lf
dny of them eft i/l.caftect, chect th€ line on th'
povwr supply boad. ltthe voltaga Is stlll lrvofiac/,
the powar guppty bosr.t is dafactlvc. f tha voncgc
Is coficct, thero is a problem belwcen tha powe(
suwty board and thc f,rut d'tr,*polnL

4, The poyvar supply circuit F OK, but ths po,wer is not
turned ON.
The <tisplay cirauit is defective and the pilor l6mp is
broken.
Check the loltsgto et both ends of the pilor lamp.
Check the voltege of the DC-OC @nvener in th€
dbdrycircuit.

Conccptual dblram otpowff lha

-? -



3, Ponrcr L Not Tumcd ON
lFormodchwlilt a rdrvor crrrclypo powrrrwidtl
Exarnples: Tl+27, TH47, T H-77, TH-2A, TH-4E TH-

78, TM-711. TM-742. TM-732, TS.50 lReceivers
contarnang timers, such es B€(XXI)

Setup : Connect the power cord (batter9 to th€ 6ot.

l. B€s€t
' How to.eset HF transceivers. includiog TS€0

Hold down the AFB kBy and tum the powe. ON. (All
resetl
Hold down the A/B key and turn th€ polver ON.
(\trO reser)

. l-low to r€set nrobile transceivers. such as Ttvt742
l-loH doryn the MR key and turn the power ON. {All
res€t)
Hots down ihs VFO key and lurn the power ON.
(VFO resEd

- How to r€sst hsndy trsnscaiv€rs
Hokl do\,vn lh€ M l(oy anct turn the power ON. (All
resetl

. TH-28, TH48, and TH-78
Hold clcwn tha F koy and turn th6 por,wr ON. (VFO
resetl

. TH-27, TH-47, and TH-77
Hob <bwn the ENT key and turn th€ powsr ON.
MFO reset)

This is e 'softwere res€tting' procodure for the
mnrocomputer,

2. Dissonnect rhe power connector (b€ltory), hold
down th€ .ppropriate teset kay snd lhe power
switch. and connect the pour€r clnnoctor batrery).

For mod.b wilh so/fo,pre &a8 tln pow.t ewitr;h,
the mlcrocomputet is sctirn whila the pwar supply
ls connecTed. lf the powar ls tumod OFF whrlc the
microcomputer ia malfunctlonlng, il eile'E- ths
D!,ckup moda end romelnc tn !'[,e abno?met etete.
Tlprcfore, ?he mlcrocompu?at doas not t@cpa any
commcnd to turn fia pvter ON,
The chedt in ltam 2 ic aalrformcd to shut down the
powct completcly, tnd to stop tod ta.tct ?hc
microcomputcr.

3. Open th€ case and check whether the vottiage is
applied to ths microcomputer.
(Measure the voltage betwesn the microcomputer
Vct and GND, using a DC-VM.)
ls the \/olt8ge pGsentT

YES ; Tha SB line. fus€, and F,ower cord arc OK.
Go to ltem 4.
NO r Check tho SB line, fuse, power cord. and
conn€ctor.

4. Check the line from the power switch to the
microcomputer
Does the CPU pon go HIGH whcn tho power switch
is preeeedT

5. Disconnect the lithium battery for microcompwer
backup from the bord to discharge the bactup l;n€
and reset the m'rcrocomputsr. (Hardware r€set)

. Undug lhe povrrer cable.

.@ Ramwe the lithium battery. (Unplug thc pow€r
cable.l

- (p This line does not dlsclnrge soon, Ground the
line by using a lead.

. Connest the power cable and reset.

6. Does th€ microcomputer output clocks?
{Check the microcornputer clock input wavefotm
with an oscillosopa.l

YES : The crystal oscrll€tor is OK. Go to ltem 7.
NO : lsa vohage epdied tethe lead of the crystal
oscilletorT

lf voltagc is opplied to the lead of the cryslal
oeelllator. but clocke drc not generetod, the
osdllator or microcf.mputct may be faulty.
If no vothge la appliad to tha leed check whother
thc vonegc B agplied lo thc power lnput plf's of the
mtcrocomputer. There are two ar three power
lnput plnt.
ll no vohegc ls prcsont rt tfidsr plos, rcplsce ahe
microcompnter.

\--

-t-



Feplace the boerd
As shown in the circuir di6gram. the grouncl pin of
th€ mic.ocomput6. is not directly grounded, but is
grounded through a lOohm r€sisto,. lf the resistor
ig broken, the ground pin is not grounded, so tre
micr@mpuror nelfunctions. Before reDlaciog rhe
board, check this resistor

Or,trn-rl:UOAI

1LTho Voltage Gannot be Adiuctcd
Th3 AVR un[ contains a circuil thst generstes the

refer€nce vohage. which can be a{usted by turning a
semi-fixed rrariable resistor (VRl.

The AVR circuit of the TS-940 is shown betorar

Wh6n the voltage€diustiflg variable resisror VRt is
turned. thg bose and collector voltagos of 02 change.
The base oncl collector voltaEes ol 01 chang€. The
baso voltages ol 0101 and 0102 change- The eminer
voltages of 0101 and 0102 are determined.

D!
oa

: lz- st9
: rrl ttJC s
{ru rlJa

: rata!!
: tvotl!

Dr : lrtraJc {
rrz Sarl

Dl : rl:t.rJr t
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TS-9/O Al/B unh

_g_

Qt : ElLrtct
Ctaa : tlca.lalv)
el : e6ctrtttYt
ca : lacttttrot



I Th. volbgo o[ FB lllnrl Bl b hlgh or low
1. ls the Clz emitter vottage correct2

YES : Drl, D5, €nd D6 are OK.
NO r D4. D5, or DO is shorted or a wire has
broken. The RG wire is broken.

2, ls the 01 collsctor voltege corroct?
YES : D3 and 01 ere OK.
NO : Check D3 and 01.

3- fue rhe Rl and R2 resistances conect?
YES : Ql01 0r Or02 is defestive,
NQ : The R'l or R2 wire has broken. (Rl and R2
are tias resistors lor Ol01 6nd 01 02.1

The TS-940 i9 lak€n 8s sn sxamde in the above
dessiption, but lt is the same tor other modeb,

Moet mcd,elt can b repalred bv chec*lng the btag
td€'lstanaas of tha AVR transistot zcnor diod. for
voltage dctorminttion. 6iae dcteminttioo
trcntistor, ancl AV'R tranelston

I Thc voltrgo d zaB, tOA lr hlgh or law
1.ls ths rener diods (D14 or D9) for voltage

d€t€rmin€tbn shortocl?
lf one of rhe diodes is shorted. the ouiput go€s
L
ll the diode wire b broken. th€ output goas HIGH.
In either case, b€ sure lo check the output
transistor b€csus€ it rnay be darnaged.

I Thc output volt.i. ot th. th?a..tarmanrl
mgulotor b hlgh or bw

1, ls the input voltage of the three-tsrrninal regulator
HIGH (orLOW}?

Normol: The lC is d€fec'tiv€ orth€ load is LOW (or
HlGHl. Goto ltem 2.
Abnormal : A circuil prior to the lC input is
defective

2. Firsr, red8ce the lC.
lt the ploblem persists, the load mey be
0bnormal.

5.Exrmflc
gee the TS€40 AVR circuit cliagrEm again (Page 9).

I ll tho FlOl oulfot la lnconcct
Disconnect CNg flCl01 outputr.
lf the lC orJtput becomeG norrrral. th€ load is wrong.
Discronnecttle 5V output pins of CNO one at a tim€-
lf th€ voltage becom€s normal when a pin is
disconnected, the b6d on the pin is abnormal.

. lf the voltaeo ls HIGH
Measure the voitros at the pin. (DC-VM)
Normally, the vohage is 0V or less. lf ir is higher than
the lC output it is the caus€ of tho ploble.n

. lf tho voltage ls low
Measure th€ tesistanco at th6 pin. lTester. ohm
range)
It must be lower than th€ resistances of the other
pins.
This ls the cBuse of lh€ problem.

-t0-



! Errmplo t
l. Disaorin€ct 6ll CN-A connestors.
2. Dbconnect all CN-A pins one at a tirn€.
3. CN-Apin 1 is tound to befaulty. R€conn€c(the pins.
4. Disconnect CN-B pin 1. lf the voltoge becomes

nonnal, this line is defective.
5. Reconnect CN-B pin 1.
6. Disconneet the CN{
7. This indicates tfiat the CN{ board is defective.

I E[rnpL 2: Ttt-9ilo RF unh
Remove the co.nponent! on the boord onc !t! timc

in the same wEy and ch€ck thcm. (So6cr thom tgEin
after ohecking,)

Symptom: l8V is lower than the prescribed value.
Cause: D48 is shorrsd.

1. Remove L85 --r No chaqgo -+ Solder it agoin.
2. Renrove L47 -+ No change + Solder it sgtin,
3. Rernove R60 antl R150 --r No change + Solder

them again.
4 RernovE R24, m7, VFl. and C77 + No chang€ -)

Solder them 4ain.

5. Removc L3 and L4 -r No change { Solder them
again.

6. Bcmoc R14:l ard Blil4 -+ The vohcAe becomes
nonnel.

7. Solder Rltl3l -r The wltage rcmains nor.nrl.
8. Soklor Rl44 -+ Thc voltlgB drops + This line b

defieetive.
9 Removc lcl pin 16, C17E, D48, D25,end R152.
10. Solder the oomponents egain on€ at a time to find

th€ on€ that redrrces the wttaoe.
11. D48 is found to ba shoned.

See th€ circuh disqram on the next page.

-tt-
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6. Modclr That Crn Urc Two.ryay Porrcr Supplloc
(TS-711,TS€11, ote.l
These models have the follotting configuration:

I

Powor St t

1. The AC po,ver is suppli€d. but DC power is not
sudied
The parts enclosed bv 1ff3 seem to be defecriye.

2. The OC pow€r is eepplied. but AC powcr B not
supdi€d
The pene onclosed bV tr= may b€ defeaiva
See the 'Power is not turned ON' g.ction.

Fora two-waypowdr supply, chdck AC or DC powcr
to isolate the defea.
lf neithcr AC nor DC power is euwilod. s ctcult
followlng DCJN le euspectcd.

I The Al/F gat occerlvely lrot
The AVR transistor normally gats very hor. So it

us€s a h€at sink to dissip€t€ heat. but it rna!'gt€t too
hot to touch the hear sink.

. Chock the coollng fan opcratlon (lf anyl
Wa,m the th6rrnistor (THl with 6 dryer or sold€rirE
lfon.
lf the fan runs. th€ cooling tan ls OK.
lf not, the rnobror the tempen ture det€ction circuit
is defective.

To rlch bolrd

Swltdr by connaolo.s

' How to idontlfy e defective thermistor
Warm th€ thermistor to th€ temperature at which

the fan moror siarts running,
Thsre ere two t!€€s of motor driv€ circuits

A 1ypc : lf the motor ground voltaga drops, the
datection circuit is OK.
The motor rs considered dafectivo.
B tyge : Unplug the connoctor end measure the
voltag€ at the positive (+) side ol the motor. tf Vcc is
present, the detection circuit is oK. The rnotof is
considered defecriw.

A type

From lho
lcmparttu,a

datactloa daqrh

B type

F om th.
ttrnpafduna

datrction citcult

-13-
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. Touch the lrun8lstors or lcs fo land tho hotlo:t one
lf you find a componcnt thal becomes exogssi\rely
hot, the ]ord on rhe oJrput from th€t component is
ax@ssve. (Ovsrcurr€no See page r0.

ff the AVn cirauft or the flnal clrcult le repalrad,
choc* tha cootlng ifan. Thic ls an importont ttp fot
mloimbing redundanl lroigchY,,

I A trnd3lof ln thr AVR ohoult lrllr
Meny engineers problbly haw experiencing tinding

a detectiw tansBtor and rcdacing it whh a new one.
th€t elso feihd wlun the po!^r€r w6s turned ON.

l. Measure the l€sasEnce betu€€n lh€ outFUt pettem
ol the tnrnsistor that failed and th€ ground lGNDl.
(Tester:ohmxl renge)
ls it gulnded?

2. ls tte zener dbde shorted?
3 Check whalher lhe trensistor fails ctue to rn

abnormal locd or e defective AVR circuit.
Renwe the loeds. lFB. 28C, loc. 8C, 5C, otc.l
lf the tranli3tor fails .g6in, the AVB circuit is
delective,
lf ft (bes not ta'd plug h rh€ oonnectcs again. one rt
atime- Seefgq 11

4. lf the AVB circuit sc€ms @ be ctef€ctive, desolder
and solder the AVB boad components rgain.
Pult E ry soldecd leacls.

Exrrplc
AVR ransistor leods of rhe lS€40 (The cornponent
legds are connectcd directty to the leod wir€s.)

Check the mini+onn€ctgrs for p@r contact.
T9940 Olqt threetin c(xrn€ctor

lf e thtee-pin conn€ctor is used to connect
tlangisto{ le9ds. remove tho conngctor€nd solder
rhe lords direotly to the pins.
Redrce ths AVR transistor.

- 
ta-



NECEPT,ON C'NCUIT
Stup; SOL-VR: MlN, RF GAIN-VR: MAX,

ANT: To SG, AF-VR: 10:00

1. Does rh9 beep sound whsn ttle rnod€ ls changed?
(For models containing the rnodo.announce
lunct'ronl

YES : The AF Power amplifier is OK.
NO : The AF poarer amplilier docs not \,vork, or i
circuit tollq^ring the AF rmOlifier b dcfectiw

1.No Rccrpnlon lNo Noisrl
'1 . Apply a lsrge inout l60dBl lrorn the SG to check thg

$ meter.
The meter ope(ates: The rsceivgr ci.cuit is
working normally. A circuit lollowing the
detection circuit is d€fective.
The mot€r does not olxr€te: Tho r€c€ivor circuit
iE nor working normally. See page 19.

I Podblr ourar ln drq{tr rftcr thr dclrction ctrgo
l. The ext€rnal phone jack or headphona iack has a

poor oont€Ct. A speakor wire has broken.
2. Th6 AF amplifier is dcf€sttve. No bias is applied to

rhe lc.
3. Th€ AF-Vh ls defective. The connecto( has a poor

conlact.
4, The muts circuit or squelch circuit is always

r..rorking-
5. The modc changc circuit or AF notch circuit is

defective, (For modols containing .n AF norch
circuit)

6. Broken D3ttern. poor soldering, ot poot cpnnector
contact is Dr€sent in the ebov€ circuitg.

! It th. rrodvr clrcrrh lr OK rtcck r fallows:
(A drult bllqrfrn tlro drtrdon nrgo b dolralvcl

. Example: T8-4/ro lF unit (SGo next p.g€)
'1. Touch Jl t -SPK- lThs AF-VF must b€ set to about

l0:ffi.)
2. T@ch J4-SPO.
3. Touch J2-4F2,
4. Touch J2-AF3.
6. Touch the 012 base.
6. Touch lcl pin t.

Cheok lhe eibow poinrs ao lbd c polnt where e buz
ctoas n6 sound.
For exempte,lf a buzzaoundawhenSfr ia touched,
edd lt doas not when AF2 ls touched, lhe circuit
betw€8ln thaEc polnti ie dcf*tive.

AFgly tha taatar prob. le tho tcu? poirra ghhln tha ghm rr rtlr lxtOOOl io dract wltcttcr t bu:t 3cund!.
ch€c* thc polnrr ln lhr ordor ahown bclow.
(You crn ure rn ooillorooga to ciack whathat a nolt' lr outgol'l

@ (D@ o

ll tho rcCclvcr drcult lr OIC drccl rr iollonrs

- 
t5-





I How to chccl thc SOL cLcuh
1. Check the SOL volume.

lf th6 SOL-VR 's OK, the SOL circuit is do{ective.

. TS-040, TS+59. T96Sn. TS€50. TS-790, TS5O. etc.

6
o

TS€40, TS"950. T$950SDX

-:i fnsoLM,N
V) o{I

2. Messure the SSO ling,roltaga using the DCI/M, end
turn lhe SOL-VB from MIN to MAX.
Doas the vohogo chenge?

It it doss, thc line is OK.

3. Measure th€ bas6 voltage of the transistgr that
mutes th€ AF lins. and then lurn the SOL-VB from
MIN to MAX.
Doqs the t oltEgg changel

It is OK if the voltags f,owing bcnveon the b6se
snd emitter of the transistor is 0.6 V or less when
the SOL-VB ie sct to MlN. or if it is highor rh6n the
vohage lO.6Vl that con tu(n the transistor ON
wh€n the soL-vR is sct to MAX.

I Howto chcck mutlog
The mute signal is output to cur off pop noise when

one mode i3 chaog€d to onother or also 1o turn thc AF
signal OFF during transmisgon.
The microcomputer outputs it when one mode ts
changed to snother,
The D(B or RL Eignsl is received during transmission.

Check the input to lhe mutng transisror or lC in rh€
AF lina before the AF-VR.

. The AF povwr amdmsr do6s not work
1. Check rhe Vcc line voltage with the DC-VM.
2. Feplace the lC.
3. ls the resismnce of the resistor connected to the

output @rrsct? ls the capecitor shoned?
4, Chock th€ resistors and c€pacitors of the negative

reiurn circuit.
5. Check th€ voltage of the input terminal. ll it is

abnormal. desolder all the connected pars and
sold€r them ag€in to locato the defective cirGrit.

I lVlododnngpdrcuh
There are trwo typ€s of mode*hange circuiB: one

that chcngcs rhe mode with a diode and another that
ch6ng.s h whh an lC switch,

The TS-14O circuit d-ngom from the detection circuit
to SPOUT ig shown on the nexi 9rge,
The TS-140 SQL is effectivs in FM only, and O58 is
turned ON and OFF by the vdtage at lC6 pin 13.
The mute signal rnak€s CN3 pin 9, MUT, HIGH, and
mssos through D70 to conlrol Q57.

ln transmil mode, CN3 pin '14, BB. and Q43 OUT 9o
HIGH tosonrolDllz and O57. {ln SSB mode. TXB
and O55 input go HIGH, the o{'tput goes LOW, and lC7
(2/4) tums OFF.)

f he mod+changs circuins changed by lC7 in AM {4/
41, ssB w4\8N FM (3/4'.

AM modo: lC7 pln 12 gocr HIGH,
rnd tho odla; prns go LOVi/.
SSB modc; lGl pin 5 gocs t{lGl{,
snd thr odrir pins go LcnA,
FM modo: lC7 pln 6 goes HIGX,
rnd the oilr6r Dlnr 90 Ldl,

Circuh rre lile rhis.

SOL MIN
00-600(r

sor MAx
10I(l-1mko

ThO AF

of tho

-17

More accurately, if the vottage chengas,
mute irentittor mey be defective.
If lt does not change. checr, the vottage
Neceditg clrcult by chenging the SOL-y8.



Thc TS.llo cbcuh dlrgnm lrom toro dctrstl'on drcrrit to SPOUT

- 
lt-
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I lf r du{t plor to fi. ffion drqdt le d.r.saho. Examplcs of typical probtems
1. CAF is not iflDut ro the detectbn ci.cuir.

No noiss 'rs output i.r SSB onty. OK in FM end Alvl.)
tJse an oscilfoscop€ to chec* thern.

CAR 8AI

2. &YB ls not supplicrt ro the roceiver tF stage. (SSB.
FM. Af,4I

Chcck the udt€e of ttre rocaiver circuit FET or
rransigtar,

3. Delactlve AGC
Chcck tho rclreg€ ol th6 durl.gpte FET to whach
AGC i! apdled.

ilfXB let*€.. i? is tV or tgv during tnnsmlscion, bul

Modd ndth common I ot gV.

ll comnrcn E ls tsv, vCC b.r,omcr lW o? highar.

8$E drtocdon cfocrrft

-19-
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2 Slgndr rre llot Roodved (Noha ls Outgutl
Set frequeocy: 14.100MH2, USB mode
SSG frequency: 14.101MHz

Make..iig like this
The capecltor is used for DC cuning. Uta. capacitor
with hl$ capeitrnca so th6t it mty be used for HF
to UHF.

ToSSG+

1. lnput a 10OdBg signal from rh€ SSG ro rhe anrennE.
Does the transcailer receiv€ it?

YES : The signal line is broken or tho mixture level
is wrong.
NO : The mixturc frequcncy i! incorrcct The pLL
frcquency ie wrgng.

Pol.lt LOr FolntAB Point LO2 Polftco Polnl LO3 Polnt
EF

ctnnad to GND otlh! !Gt.

The elligalor clip doas not
grounding. See the ligure
undsrstand the connetbn.

provide sufficient
below to bensr

Gr{o

-2O-



3. Connoct lhe SSG to the jig and input signals to each I How to cllculrtc LO-t, LO{, rld LO€ frrcprncl$
poinL (Fix th€ set frequ€nqy to l4.lOOMHZ.) SupposE thar lhe lrequencies ar€ as follovvs:
Thg sot lF frequencies ere as f,olkcws: S€t dispby fr€quency : l4.lOMHz
l str 73.O5MH!; 2nd: 8.83MHz; 3rd: 456kHz, First lF frequenca : 73.05MH2

Secorrd lF frequency: 8.&lMHz
Point Ar r4.lOlMH? (SSG frequencl, about lOdB Third lF trequ€ncy:455kHz
(SSG outputl
ls fie signal received? 1- LO-l

YES : The BF band-pess liher (BPF) is defective' 73 05 - 14 10 - 58.95MH2
Check conneclions from the antenna to point A, 73.O5 + 14.10 = 87.15MH:
RF amplifis power supply, ond th6 BPF switch. LG'l must be onc of the abovo frequenc'os.
NO i Other circuits are defective.

2. Lo-2
Point B: 73,05MH2. about 1@B 73,05 - 833 = O0.22MHz
ls the signal r€c€ived7 73.05 + 8.fX! - E1'88MHz

YES : The Lc},l lrequenry is incorrea. LO-2 must be one ol the above frequencies.
ls rhe t-O-l frequency cotrect? ls the level
sufficientl 3. LO3
NO : Other circuits are deleotiw. 6.83 - 0-455 = 8.375MH2

8.83 + 0.455 = 9.285M1'lz
point C: ?3O5MHa about 25dB LG3 must be one of the ebove irequencies.
ls the signal rec€iv€d?

YES : The tirst boadfass liher (BPF) is defeciiv€ t tr th. lF frrqrnoy b dffttotlt
or the first lF amplifier does not wotk. Sct cl3dtY trequerlcry : 14 175 MHz
ThEre is a problem b€tween proints B and C. FirstlFtr€qu€ncY:40.055MH2
Locrt€ it with rhe jig S€cood lF fteguencl : 10 7 MHz
NO : Other circuits'.re dcfcctivc. 

I LO1
Polnt O: 8.8ilMHz. about 25cts 40.055 - 14.r 75 = 25'88MHz
Is th€ s'rgnal receivedT 40.056 + 14'173 - 54 23tt'llHz

YES : Tha LG2 frequenry'rs iocorrecr. LO-l mu3t be one of the lbov€ freguencics,
ls the LO-2 frequency correctl ls the level
sufficientT 2. Lo2
NO : Other circuits are defsclir/a. 40.055 - 10.7 = 29-355M1{z

aO.055 + 10.7 = 50.755M1'lz
Point E: E.€tilMHz, about 40dB LO-2 must be one of the above frequencies.
ls the signal received?

YES : The second lF tilter or the second lF
ampll{ier is deiedive.
There is a problem between points D snd E.
Check it with the iig, The NB gate rnay b€ closed
lf so. check the NB circuh.
NO : Other circuits Bre defective

Point F: 455kHz. 40 to 6OdB
ls the signEl received?

YES : Ths LO€ frequencry is anaorecr,
ls th€ LO-3 fraquency correct? ls the lsvel
sufficient?
NO : Other circuils are dafectlve.
Ch€ck th€ lF fiher change crrcuit or tha third lF

amplifier.
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I Errrngb:l$SO8Dl(
Supposc that the AF unh or lCl 1 b defective and ttre

H642 frequcncy is incorrect.

t - tnpur thc 1oOdgr tenal to thc antcnna- --r NG
2 lnput the aignal from the RX-A tTlN te,minal on the

rear ol thc unir. l2odBd 4 NG
3. lnput th. rignal to RF unit TP-3. + NG
4. Inputtlr3 73-G5MHz. zod8rreignelbthc RF unitCN.

7. MlF. + NG
5. lnput the 3ipal 6lF unit TP€. + NG
6, lnput lhc 8.83MH2. 50dBu spnat to TP€.

Receptlon b€gins ar thb tlmo. lf lha signol is not
reeivcd before being mixed, but 6 received aftcr
mixing. the sign€l is not beiog maxed properly.

7. Check ths H642 frequency with 8 frequenca
counttr.

8. h is fqrld $at tre H042 wrong.
9. Ihe VFO2 in thc AF unh
10. Sse tie PLL roubleshootang s€ction.
'11 , lCl 1 is iound to bo del€stiv€.

3. Recoivrl S.mithrity 1r low
Us€ a ssnoifvity check ib.

Use another set that can be usecl for corrparison, il
any. to find a problem.
lf the sensitivity is lower than SdB, it is diffrun to fird
thc problsrn without using a set for cornparison.

lf $rch a sst is not avaibbte. by
referring to the l€\r€l diagram c€
Manual. lThe tevel diagram shoutd be used for
intonnation only. The manuel sho\,vs the values of the
des'tgn samdes and pr€-ploduced sefs. Th6 des'En
and the lot€l diagrarn may be cheng€d durirlg mass
production,l

Tho levcl diagram is explaincd in dctail in the
'Rccding t'he gcr\racc mlnurl' sec,tion on page 90.
taking the TS€6i0 as ao erompto.

-22-
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j 4.Thc Rocrgalon Fngonoy Errfudot.nd
Thc Reocption Tonc irUlhong

f Thr rrcrfion nooo ftrch,tnr h 3gB
Thor6 is a possibilityol g)% or h[her the PLL bck is

not sta6le.
Eeder to rhe PLL unlock sect'on.

a T.cinh0.lcrfrd&t3 . proUtm
Apfly dtc ccl$oecope p.obe to the adirrsting points

ftr tm PLL lock vohage and obsen c $o $r!r€idm.

. Occillrorcopc sotup
VOLT/DM: f\,lardlrxm scnsitivity.
lnprrt AC. TIME/D|V: Ahout trE

NG

1. ll all the tcsr poirit! are OK:
Check fhc lC UL detgction tcrminet in rhe gsrne way.



-

2. It the UL detection t€rminal is OK:
Th€ terminal can be chccked by using SSGs as
lollows:

. f t\n o SSGs gre a\railable:
Conncct one to th€ antenna of the defscdve set.
Use the olh€r to slppFy the bcal frequancy.

lf only one SSG is availabte:
Connect a dummy lo€d to the set that oan rransmit
signals.
Transmit sigrnalg tt low @r^rer.
Use tt€ SSG to supply the bcal f(oquency.
Connect e slmplllled antenna to th€ anrenn! of rh€
delecrive set.

f t t Or. dllrctivt r.6lvor rrcolvc rlgmalrt Remove LGl and input the SSG carier ro th€ first
nixer ckcuit.

Tha probbrn is solved ; LO-l is wrong. To PLL
circuit LO.1
Thc problem as not solvod ; LO-2 or LO-3 is
wrong.

2 lmtall LO-'r, remove LG2. and input th€ SSG carrier
to thg s€cond mixer circuit.

The probbm is solved I LG2 is wrong. To PLL
circuit LG2
The problem is not sohrcd ; LG3 is wrong. To
PLL circuit LO-3

M€asure the LO-l, LO-2, and LO-3 frequencies with
a froquency counter wh€n the connectors ar6
disconnact€d. ln$rt the frequencies into th€ SSG.
The SSG outgut must be at least StldBI.

Noic : lf the circuit ls conltgured as follows, k cloes not
work unless the voltage is applied to the hot side of the
shielding wire. fi$7901

This chock can isolato a detective PLL.

To LO lN

To 8V lanc

-2+-
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I tr you find c ddcctlvr PLL
1 Replace the VCO transistor and FET.
2. Replace U€ varh,ap diod€.
3. lf ths model is designed to adlust the lock voltage

with a trammer, reploce the trirnrngr.
4. Replace the smoothing ceFr€citor in the PLL tPF

circuh.
5. Replcce ths trarsistor and lC in ths PLL LPF circuit.
6. Replace fic PLL lC.

You can tolvo thc ptla.blcm Jn thlc wey wi?h a
ponldffr/ry o( gn tcr then 60%.
tf theVCO la modularized, raprecr tdi,e module.

I |tthc plobhm riln prrslsrs, do lclolloup
L Apply cold spray to each PLL component during

rec€gtion.
Cool onlv one component and observe it until it goee
bock to th€ norflrsl temp€ntute.
Continue this proclss until lou lird a component
th6t worsgns or irnprwes the sy'ptqr.

2. Approach a hoi sold€ring iron to e8ch componsnt,
and p€rform a check in the 8€m9 way.

5. Frequency Shilt
lBoth th. trenrmisrion rnd rcclptlon f?o-
quancici mu3t bc chccktd bcr. bccoulr ftt ll
ncc.|arry to drternrlno ndfielr her rhlftod, tho
tnn3mhsion or recrption frsqwncy.l

I Chcck lhr tr.nrmagrlon ond rcc.ption fr.-
qurndrcfor dlrphy

1. Both lhe transmission and recspt.lon lrequencies
have shifted sgually in the same dir€stion.

The PLL relerence frequency has shiftBd.

2. Only the trensmission fr€quoncy has shifted.
One of the locsl frequencies has shitted.
Cabulate th€ trcel frequencies ILO-I, LO-2, and
LO-3t.

Sct displ€y: 14.0fl1 MHz. Mode: CVV
lF frequenoy: Firstl 73.05MH2; Secondr 8.8€MHz;
Third:455kHz

LG1 73.05 t 14.(X) = 87.05xxxn
- 59.05xruo<

LOZ 73.05 + 8.83 = 81 .99xxs

to3 8.srro4s6 :tA#
On€ of th€ lwo values is oorrefi.

Ch€ck which frequsncy has shifted by calculating the
frequencies in this way.

lf thc velua measurcd with the lrequency ct untet
eguals tha calculated vatue wlthin t2kHz, it is OK.
lTha local tregucncics shifr tn some modes-)
:tSto 5 kHz shift: Suspastad. Check it.
xO kHt or more: Chcck the PLL circutt.

See the PLL circuit section.

l{olo : The old rnodels use cry$al oscill€tors. Reacliust
aach frequency as instructed in rhe Service Manual.

etO0lt rlo0fr

Each oscillator hag a elight error as ghown abo/e,
but if ii is edded to or doublcd, th€ frequency shift may
b€co.no s[nif-rcant,

I Th.trtunlrlboficqocncy dtlftr ln Fill modronly
(TS??0, TrSi- ?80, TS-7 t 1 , T$81 I . T$790, otc.l
The old models us€ cry3lal qscillators in HETs for

freguency moduhr'on in FM mode.
1 Veriry that the transmission frequency does not shift

in C1,v mode.
2 Verify that rh€ r,ansmission frequency shilts in FM

mode onty.
3. Find tho varicap diode lor fieguency moduhton.

llt probauy ts locatcd in tlre lF unit.t
4. Adiust the freqvency of th€ crystal oscillator

cpnnected to rhe diod€.

f X ffro nnqrnGy b oorilct ln hll modc only
The FM lrequenc.y nray have been adjustsd while

the Orr/ basicl lreguerrca hes shifted. Acljust the CW
fr€guency. then the FM frequency.

I qrb $. roorprum ftr4nnory bs $ift.d h ff{ modt
ln SSB, i{ the fr€qu€nqlos sre cor€ct, only the

reception froquency nwcr shifts.

f Varfy drrt $rr trnrnrhrlon lroguoncy b comct
Check rhe PLL reference frequency.
Check whether each mix lrequency is oorr€ct.
Thls sho$rs that lhe trensmh frequency is correct,

but the rrceive frequenq/ has shifted.
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a Chd( how mudt ft. r.c.ln fia$roooy hrr {dftrd
SSG trequcnc.y: 29 SO0OMHz
SSG MOD frequcncy: lkHz; DEV: 3kHz; MOD; ON
Set freguency: 29.5(FOMHz

1. Shifi tho SSG frequency in lO0Hz units and find the
best SINAD point.
1l it is within +.l kllu, il rarles within the oomponents.
It can be impro\red to sorn€ degree bV foadiusting
ths lF.

2. ll it cannor b€ edjusred to witlrin tlkHz:
Check eacn LO fr@uencl shift during rsception.
(Ref€r to the transmbsion section.l
It each rrrsssured fiequeney equals the theoretical
frequenc"y t2kHz. th€ro is no problem.
lf h is greater. pedorm troubleshoofing as descrabed
in the transmission section

3. Each lrequency is conect.
A comnrn caus€ is a pass band shift of rhe MCF
fiher.
Becausc tlre central lrqu€nc1, of the MGF filter has
shifted. il seems to [re an lF shift in FM mode.

73.05MHr t.SlIUlHz

4. f an lc 13 us€d tor FM clet€ction:
Redace tho compgnents ln the orcler listect below:
tc
455 lF fftcr -r Dircreto coil
lC oscillator (hs frequency may shilt by t2kHz. bur ir
is permisslble.)
lF MCF fihar

5. A sensitMty check i[ mey be useful.
Example: 14.100MH2. MOD€: FM, SSG frequency:
14.1OOMHz: MOD frequenoy: 1 kHz: DEV: 3kHz
ln this case, do as follorw:

. Apply the i'tg to pctint A, ard entar the lF frequency.
l455kHz, €OdBFl

' Apph the io to point B. ard ent€r the lF frequency.
l465kHz,60ttsd. AppV the j'rg to pornt C. and enter the lF trequency.
(40.055MH2. 60dBB). Apply the j'S ro poinr D, and enter the lF freguency.
(40 O55MHZ, 2odBFl

. Apply th€ jig ro goint E, and 6ntor th€ lF frequsncy.
(40.056MH2, 20dBtr)

. AppV th€ iig to pornt F. and enterthe FF frequency.
(14.100MH2, zOdBtd

You can ftrd the (bfectivo poft by checking the pdnt
whcre the fteguenoy begins to shift.

tt
L,,,i

t
I
t
,
I
I
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6.Thc Rcccptlon Tone Brceks
1. Subject tha s6t to vibrstion.

The raceptbn tons breaks when the s€t is subiect€d
to vibration. -r The compononts have oot b€en
securev soldEred to me board. or conneclors have
poor contact.

2. Connsct an sxternal speaker and subject the sst to
vrbratioo.
The reception tone breeks whEn the set is subjectod
to vibrarion. -+ Somc circuits before the €rternal
sp€6ke. rney be detective.

3. Subi€ct th€ set to vibration while observirp the S-
meter lB€ceive signsls at sbout S-9.)
The S-meter lndicatlon changes largely due to
vibration. -+ The AGC or powe, supply circuit is
doleaive.

4. Whila subjccting the set to vibration, observe th€
wcvelorm !t €ach point from point A with an
ocilloscop€. (Oscilloscopa VOLTTDM: SOmV; lnputr
AC; Sweep time/div: 2na)

LO LO

7. Rcccivc Tone Dbtortlon
Check the pointg A to D in th9 same r,\€y.

a Pordbh dctosts
1. Poor cootact of an external sp€ak€r End phone
2. Dclcctive AF gowar amdifier or AF.VR.
3. SOL gate, mute gple, or mode chaoge circuit
4. D€tuctivo DET diode or DET lC.

When checking $e diode, remor€ it lrom the bo6rd
and check it in both lhe forwerd and reverse
directions.

It thare is a problem p.ior to point D:
Does ths carrler or local signal break due to
vibrationT Point El
Does the AGC voltage fluctucteT lPoint Fl
Does any recagiliofl voltage. such as ER, ctange?

-zt -
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8.Thc Sound is Low
1. ls thc sensitivity low?

tf SSG OUT is -6dBt and the VN €tio is todB, th€
sensitivity ic OK. lf the S/N rEtb is not 10dB. go to
the'Low sensrtivity' seotion.

2. Check the w€veform at tho posiriva sid€ ot the
internal speaker (lNT-SPl and GND with an
oecilloscqpe.
Does eny r/vov€torm gDpear at the posftive side?
Does any waveform appear at the GNDT

A eryrlotm .DporTr
rt lhe GNO whEn lhe,k wlrcis oprn.

Chcck rhc AF linc prior to the AF-VR with .n
6cilblcopc.
f,ecdw th€ SSG OUT20dBFeignal.

4. lf th€ AF oLrtput is 0 1 to 0 2Vpp, the line is OK.
5. ls the RF-VR 3ctto MA)(?
6. ls rhe AGC line OK?

S€t th6 AGC line to about 3V when thcre is no
3ignal. (lt depends on the rylodel.t Ag the receptbn
signal strengthens. th€ voltage of this line
decraases. lt is linally reduced ro abour lV.

7, ls the CAF or LO s-rgnal lawl conrtT
CAR: 0.5 to 0.8Vep
LO: 0.4 to 1.OVpp

9. S-moter
Since lhe S-rn€tsr op€ftltes diflerenrly in SS8, ani.

and FM, the checkpoint depends on th€ rnods.
(Ercept B€dnl

SSB and AM : The 9meter is operated W rh€ AGC
voltage.
FM : The $meter operat€s when the carrisr is
detscted.

I Thr $nrrtrr doc not opcrltC
Obserue howthe S-meter pointer mo\res in SSB and

FM rtpdes,

1. The S-mercr poinrer does not firovs st all in any
rnode.
The meter or the meter+hange circuit is defsave.
The connector has a poor contact.

2. Com€ct lhe tster as follorys;
B€ducs th9 Ohm range ftom xl(no to x1@ to xlo.
lf th€ $rn€r€r polnter rno\res, th€ meter is OK

A 8ANGE
r'l(Xl < rt0o

\
;N;

1

lf the rneter polntor doea nol movel
Meggure lhe registance between the positive (+)
side of the meter rnd the chassis.
lf it is zero. the S<ngter line ls grounded.
Rephce the mgtgr.

-n-



2. With the power oN. apply the tesrer probs to points
1 to 5 in th'rs order. (Ohm range x100O)
lf the s-meter pginter does not rnove, this pcint may
b€ def€ctivo

Example: It the pointer mo/es at point 3, but does
not mot/e at point 4, th€ part between those points
!s defective
1l Remore the CNA and apply the tost€r prclbe ro

the met€r side ol the CNA.
2l lnsrall the CNA. refirwe the CNB. end apgly the

tcster probe to the bo6rd side of rhe CNB.
O lnstall the CNB, retncwe the CND, and appty the

tesler probe to the board side of the CND.
4l lf the $meter pointer movea et this time, th€

PCB3 board is def€ctive.

I trtha mat r eo{r3 gff-tcab
lkth. nF-oAlt{ vR !.tto MAxtt

'l . Change ro FM.
ls the rtreter reading reducedT

YES : Defective in SSB onlv-
NO : The entire S meter circuit is defective.

2. Tha meter is off-scale in SSB only.
Enter about signals 40dB to the antenna lrom the
SSG.
Are the signals receivedT (SSB)

YES ; Only the S meter circuh is defective.
NO : The AGC or powar suoply circuit is
d€lective.

Check the AGC vdiage
Most s€ts balance the positive and negative
voltages of the AGC circuits. lf €ith€r rroltage is
absent, rhe meter goes oft€cal€.

3. The metsrgoe6 offscde in botfi modes.
Check tne RXB, common powsr supply voltagca
(such as 8C), and TXB.

lf lXB is ap,pliod during reception. the ALC. S1i/R.
PBOC. or Fr'VR lC meter mey rum ON So check
TXB.

Thc S-mctet edjustmenr tn SSA ie E little
complicated. Adjust the S-meter ts Instructed in
the Sanice Manuel.
lf the vtttEble resiator (or coil) used for t-l
ddlustment siifis cxcesslvely, the AF output or
sensitlvity may decraa*.

lO. Cro*s Modulation
Advbe the use. to use the ATf or AIP switch.
The BPF-change ctiod€ for reception may have

falled, Check the diode.

lf the BPF3 shown in the €bove figure is rhe current
bsnd, only th€ BPF3 diode ghould turn ON and ths
otheE slDuld turn oFF lf rhe BPFS diode fails, the
signal passes through the BPF3 and BPFS. causing
crog: rnoduldion

-zg 
*



11. lulobilc and Handy Tranrcclvcrc
I ltlo round output (Ch.ck whh en ordllocoopcl
1 . Ch6c* whetherth€ lF lC OET ouEut Gonteins nois9.
2. tf ths lF unit is modularized. replace the rnodulb.

(lr contains th€ SOL circuit.l
3. lt nobo app€ars in tFre lC output o. lF module BA,

chect the input and outgut of ths el€ctronic va,iabl6
resistor {VR),
ll the input is OK, but th6 output is NG, the
eleqBon-c variable resistor (Vn) tC orthe control line

is defective. Data is lnpu to the cont(ol lin€.
Ch€ck the data line while turning rhe AF-VF,
It d.te is pro3ant. the lin€ is OK.

4. ls $c PLL unlocked?
Check the LD line of tho PLL module.

5. The dual-bond rmdels contain an lC thst swnches
the AF 3ignalB {MAIN and SUB}. Does it work
corrocrlyl

6. ls th€ TXB low?

f Poor r.c.ptloo llow*nrhirhll
Perform troubleshooting with a iig. See pego 31.
The FF amplilier .t the first stag,e fuils mo8t often.

(Poor sensitivity of 10 to 20dBl

. Reason whv th. RF ampllfier st the firat ilage
oftcn feils
l/Vhen a sEnol as tronsrnined, forward bias is applierl

totnngmissbn/receptlon swhchirn diode Dl to turn it
ON. Diode D2 Oat protects th6 lirst r6ceptbn stgge
also lurns ON. Therefore, thc RF signal from th€
module is grounded by D2 and not-applied to RF
amptifier O1.

TtU€41 porur ariGhlng clrcoit
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lf no bits is applied to Dl or D2 tor some rgason or
other, Dl or D2 is OFF as shown below (the dioOe
gorves as a capcchorl, RF powcr goes ro 01 and
d€stroyg it.

,f O, b dan"god, ool&r R egain.
futpld Iathcfirstclogo mayfail duoto e problem
in dE arrnsmirarion clecuit, so vefitythat ell the lCg
In t.he f,rct etaCe work prcperty by Bpa.todtv
checking trcoamission end reception following
rePalr.



I Low ruecptlon rcnahlvlty
This input should provrcle SINAD 1zdB'

I Def€ot is suspected after point D
lF loqal oscilletor lailure. Low oscillator level
Defective lF lC. Delectivc 455 lF fiher

Detect susoected between goints D and C
Low mix le\€|, Defective MCF.
Defec{ susp€cted betwe€n points C and B
Defective RF amplifier or helical BPF
Defect suspected betwEen poirns B and A

cor.rTFoL

To PA

soL AF
VR

2.

3,

4.

€d3|r EMF l?dBF EMF lvrm3 lHlgh-frequency WVMI

@ eoaEr. eur

+
aPf

28

DET OUT

I Rccrtvrl lraqu.ncv t[ttft
See Paoe 25-

f Odoriiv.9OL
See Page 17

I S-mltrr

lli rF tN
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Defective LPF or switch (EL, aclctitional band, €tc.t

RF STiP




