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TS-180S

SPECIFICATIONS

GENERAL

Frequency Range:
1680 meter band ... .1 .80t 2.00 MHz
80 melerband .. .. 3. 5010 4.00 MHz
40 meterband ... .. 7.00 to 7 30 MHz

20 meterband ... .. 14.00t0 14 356 MHz

15 meterband ... .. 21.00to 21.45 MHz

10 meterband ... .. Z28.00 tp 29.70 MHz
NAERE | o s 10.0 MHz (receive only!
AUX 2BAND . ..o A2 0w 150 MHz 2ach

500 kHz pand
B: 18.0to0 18.5 MHz
C: 2R.0to 25.b MHz
SSBIAZ]), CWIAT], FSKIFT)
11.0VDC o 16.0VDC
(13.BVEC nominal)
Power Consumption (at 13.8 VDC VSWR less than 1.5:1):

T5-180(T3-1808) T5-1805 (with D.F.C}

1.2 A 1.6 A
19.6 A 20 A

Mode:
Voltage Requirements:

Receive
Transmit

Semiconductor Complement:

TS-180 (TS 180S8) | TS-180S (wihh D.F.C]

[rargistors 143 177
FETS 21 28
ICS o3 53
Diades 203 240

Dimensions: (Projections not included)
325112-13118" Jwidex 133(L-1/4""Ihigh
X 287(11-5/16" Jdeep

Weight:

TS-180S (with D.F.C)
11.5 kg (25.3 Ibs)

TS-180 (TS-180S)
11.0 kg (24.2 Ios)

TRANSMITTER SECTION

Input Power:

160t 15 meters band 10 meters band

SSB 200 Watis PFP
CW 160 Watls PEFP
FSK 100 Watts DC

160 Watls PEP
140 Watts DC
50 Wats DC

50 Ohms

Carrier better than 40 dB down
from the output signal
Unwanted Sideband Suppression:

Unwanted sideband is better than
60 dB down from the output
signal

Better than 40 dB down from
output signal

Better than 50 dB down from
autput signal

Microphone Impedance: 5000 1o 50 k@

Transmitter AF response;

400 to 2600 kHz

Antenna Impedance:
Carrier Suppression:

Harmonic Radiation:

Spurious Radiation:

RECEIVER SECTION
Receiver Sensitivity:
Image Rejection:

0.25uV 5+ N/N © dB or more
Image frequency better than
60 dB down from the output
signal
IF frequency is 80 dB or more
down fram cutput signal
Within. &1 kHz during the first
hour after 1 minute of warmup
Within 100 Hz during any 30
minute period after warrmup
SSB, CW WIDC

2.4 kHz (-6 dB}

4.2 kHzi—60 ¢B)
CW NAR, FSE (Witn optional filter
Yk-BEO)

0.b kHz [ — a6 dB}

1.8 kHzt — 60 dB)
More than 2 watts (with less than
10% distortion} into an 4 ohm

IF Rejection:

Frequency Stability:

Receiver Selectivity:

Audio Output:

loag.
AF Output Impedance: 4 0 16 ohms (speaker or head-
phones)
FEATURES

1. DFC [Digital Fraquancy Contral), with four tunabla memories.

eNMemories are usable in ransmil ang or receive modes. Spht-
trequency aperation is possible with T5-1805 VFO and any cne of
the memories, with TS-1B0S VFQ and optional VFO-1 80 external
VEQ, and with a DFC memory and YEO-180.

eMemarics can swie frequencies from the TS-1805 VRO, FIX CH,
and VFO-180. Also, frequencies can be transferrad hetween
memories.

sMemary-anifl paddle swilches allow any of the mamary Irequen-
cies 10 be wuned in 20-Hz steps up or down, slow or tast, with
recall of the original stored frequency.

2. High-parformance solid-state final,

=MNo dipping or loading  Just dial up the frequency, peax the drive,
and pperats. y

*=High power.. 200 W PEP{160 W DC inputon 160~ 15 meters,
and 160 W PEP/140 W DC on 10 meters.

«Highly reliabla, with large heasink

=Final transistars (two SFR1714s, each with PC=250 W) are
meanufactared by Motorola to Kenwood's speaifications.

eDouble protection crcuits. If the VSWR is more than 101,
transmit power s autormatically reduced o aboul 1110 of nonmal
Alsa, if the temperature of the care of the transmit output eoll rises
abnormally, transmit pewer is reducec to about 1/10 of narmal.

3. Covars 160~ 10 meters, with provisions for WARC alloca-
tions.

® [ransceives on 1€0, 80/75, 40, 20, "5, and all of 10 meters.

e Receives WWV o 10 MH:z

= Adaptable, by ‘nstalling additional parts to three new bands, if they
shiould be made available at the World Administrative Badio Con-
ference. AUX 1 and ALIX 2 as well as the WWV positions are pro-
vided or the BAND switch for tris purpose.

*The TS-180S VFO covers more than 50 <Hz above and oelow
cach band, for MARS and other applicatiors, an thus will accom-
madate shifts and expausions of existing bands that might be
made at WARC.

4. Built-in microprocessor-controllad large digital display.
® Snovrs aclual VO frequency.
=Digital display memory and disp'ay of freguency difference., With
DSP/M switch wmed on when the DSP/DIFF switcn is depressed,
tha frequency that was dizplayad is memorized and shown at the
left side of the digital d'splay, and the difference between the
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TS-180S

FEATURES/CIRCUIT DESCRIPTION

memorized fraquency and the VFD frequency is shown at the right
side, continuously changing as the main tuning is changed.

® flinking decimal points indicate *'cut of band"’

*Mongscale dal aso provided,

5. Improved dynamic range, with optimum cross-modulation re-
jection.

e RF AGC, using a pin diode betweon the amenna ingut and RFF

amplit er-Attenusting 13 accomplished by the mixer’'s AGC autpul,

due 1o superior charzcteristios of torward 2ias current versus high-

‘raguency resstance. Thus, the RF-amplfier bias veltage iz sat

autoratically for optimurn cress-modulation rejection,
& 3F allenualor, with fixed AGC voltage for aocut 20 ¢B of attenua
tion.

6. Single-conversion systam with highly advanced PLL circuit.
8l )ses cnly ore crysta.
8 |rproved stsbilty and Sputicus cnaracternstcs,

7. Easy-to-usa MODE switch.

Autormatic selection of upps ang lower sideband with BAND
switch. S5B NDRMAL and REVERSE positicns an MODE swilch.

e CWW NARROWY and WIDE positions, allowing nzrrowsand opera-
fion on CW with the optional YE-88CW filler — a low-pass audio
fiter is nserted in the WIDE pasition.

s 5K posibon for RTTY operation, previding 2 170-Hz frequency
shift.

8. RF speech processor.
®lncreases average aJcic level and average tranemit power oy
maintaining constant IF emplifier output independent of the
microphone output.
e3electable SLOW and FAST time constants. SLOW (long) time
constant provides mare natural audio, wharese FAST (ghert) in-
creases talk power,

9. Dual SS5B IF crystal filter system
eSacond filler [YK-885) 15 aptional. [F circuits are common for hoth
transmission and receptian.
o mprovas sigral-to-noise ratio and increases selactivity.
= Provides excellent audio compression when transmisting, while
preventing sidebantd expansion (splater).

10. Tunable noise blanker (adjustable noise-sampling frequency.)

11. Dual BIT {receiver incremental tuning). Operates on VFO and
FIX/MEMORY positions, with saparate concentric controls.

12. Variable-pitch CW sidstone (intarnal adjustment).
13. IF SHIFT moves passhand away from intarfaring signals.

14. Fixed channel |for net and similar applications), whan crystal
is added.

15. Built-in VOX circuit.
e A tomatic ransmission by voice. WVOX SAIN and DELAY zuntro's
on front panel.
= Semiautomeatic keying on CW. Times constant automatical y 213
shorter than an S58.

18. Variety of rear-panal provisions:
IFQUT 1, IFQUT 2., . for cbzerving waveforms
AVTR terminal . ... _for trensvertars
ACSY terminal . . . far Inzar amplifier and other op
tional acoessories

EXT VED terminal . for external YFD

3 AR far separale antenna for receive
only

KEY termival, ............Tar CW key

A e e | tor radiotzlstype aoeration

SPiterminal i for exlernal soeaker

ANTI VOX centrol. .. .. .. .. fer antitrip ¢f  transmit  from
receiver audio durng VOX cpera-
tion

17. Full line of matching accessories.
#P5-30 base-staticn power suoply.
¢SP-180 exlernal speaker with selectable audio-filters.
=\F0-7 BO remotz VIO
*AT-180 antenna wnet!SWR end power meter/amenna switch
=DF-180 Digital Fregquency Contrel (if T5-1808 is purcnased
without DFC)
o -HABC CW fiter
oY -885 SSB filter

CIRCUIT DESCRIPTION

Receiver Section

The recever sz2ztion of the TS-180S s fundamantally of
singla-conversion type with gn |7 of 8.83 MHz lonly the NE
creuit has a double-conversion system|. =

The input signal from the ANT or RX ANT is first appliec o the
REATT circut consisting of PIN dodes D7 and D2 (BA3TE x 29,
then appied 1o she éantenna coil va the IF trap. The input
signal level s stepped up by the antenna co’l, and then
ampl fied by RF AMP Q32 (35K 731, The amplified signal is ap-
picd to the balanced mixer consisting of junction-type FETs
27 and Q8 (25K 25 x 21, via the source foliowar QF (28K 1 2h),
where tha VCO output s mxed with the input signal and the
3.83 MHz IF signal is gererated. The |F signal is dvided and
senl o two circuits in the IF unit, where one half is amplified
by O3 [28A1078) and dicde desiected. 1 is ther amplified
and usad to control the BF ATT cireuit. The other half s ep-
plied 1o the bufier arplifier, then divided aga n ana sent to the
ceramic “ler assernbly and the NE mixer, Q8, (25K 21, The
signal tirough (ve ceramic filter is amplfiec oy the FET
amplities 2 (25K18), than apalied to the NB gale consistng
ot four 181E87s diodes. Tae signa applied 10 06 is mixed
witn the local-oacillator signal (9280 =+ aboul 74 kke
variab ¢t anc the 4k kHz signal is ganerated. The £55 kHz
sigral iz amplified by Q7. Q8. anc Q% (25C4680 x 3! and
then detectec The detectec signal is appliad to the threa

stage amplifier 7o switch the NB gate. Thz ME gate cutput is
gpplied 1o lhe three-siage amplfier, Q16, Q16, and Q17
{3SKT3 %3, via the SSB (o7 TW) crystal filter, then apoliec
10 the bufer amipifier, Q35 (23C460), via the (optional) SSB
crystal filler. This buflared signal is heterocyned with the CAR
ascillator autput at the product detector consisting of two
1NE0 diodes to producs the audia signal. The audic signal is
amplified by the asuffer amplifier, Q29 ard Q30 (28C1000
% 2), then applied to tie Al amolifier AN31E via the AF GAIN
the AF amplifizr drives the sosaker.

conlrel,  ard
Transmitter Section

Tha voice signzl frorm the microphone is ampliliad by tna MIC
amplificr, Q32 128C1000}, then applied ta the MIC ampl Fer
Q33 (TA 7140) via the MIC GAIN control. Tha M C input
matches @ miccphone of EQD O~50 kQ. A 20 d2 ar
Llenuator is svdilable f the microshone outout Isvel 15 teo Righ
(by a pin jumper on the IF unit). The MIC arrplifier output is
applied W ne balanced modulator (NEOQ x 4) where the
signa is swilzhed by the CAR, and & D3EB signal is generatad.
Tne BSEB signal s bulTerec by Q35, then fltered by the orystal
filter to produces the SSB s gnal. The 553 asignal is amplilied by
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TS-180S

CIRCUIT DESCRIPTION

the three-stage IF amplifier lwhich is sharcd with the recewver
section!. This armplifier is also usec as the processor compres-
sion amplifer. The compression amplifier always operates,
and tunirg the processer ON ana OFF is performead by swit
zaing the compressicn-amplilier ALC time constant. The
amplified SSB signzl s applied o the opticnal SSB crystal
fitar which “ilters the s deband widened by the precessor. (If
the cpronal filter is not usea, turn the switches on the IF unit
to the ATT pestoen). Even if the optional fiter is not used, ef-
fectiveress of the processor will not be decreased. The
filtered signal is then appied to IF amplifier Q22 [35K73],
whare RF POWER ard ALC functions (external, internal ALC
and XVTR ALC) ere apphed. The ampified SSB sigrel is then
rrixed with the VOO output by tne baianced mixer Q4 and Qb
135K73 % 2)inthe R unit, and the SSR signal of the desired
froquency s cbtaned. The mxer outpul is appliad o the
amplifizr Q1 (35K7 3] vig a twned circuit in the Coil Fack unit.
At this stage, :he gain compensation for each band and
power decrease &l protection are carred out. The signal
amplified ny Q1 is filtered oy thee BPF and ampiified by the
wide-bard amalifier Q2 and Q3 (25C15719 and 25C741).
This amplifier drves the 10 W Driver stage. In the 10 W
Driver stage, the arve cuzput is amolifiec by Q1 (28C2075),
then amolified by the pusn-pull ameglifier Q2 and Q3
i28C2609 x 2}, ard 10 W output 15 ublained. The 10 W
stage erives the final pust-pull amplifier censisting of tweo
SKE=1/74s. The final output s fed to the entenna via the LPF
and the antenna relay. Ir the 10C W final stage, theo
temperature of the oulput ransformer is detected and in the
LPF unit, the A_C signal is detected. For CW operation, the
switchirg trangizstor Q10 (258/34) in the BF unit contols
tha balanced mixer Q4 and Q5 (35K/3 x 2] in the RF un't
and the amplifier 04 (3SK7 3} in the Coil Pack unit. Positive
i) kayving s usaed in 15-18083. Transmission anc receplon
are switched by four relays (nine circuts).

Noise Blanker

Hecriving
l'JHJ"Id'NiCTh
i
. MNoise amp
bandwidth
J/f
| | | Pulse nolse
: 1 T ' b
Ubjﬂ:tnrc:

signal

Fig. 1 Noise detecting band width of
former noise blanker

In former circuits, the passband of the ro'se ampl ler was fix-
cc to + 10~ 20 <Hr of the reccivirg frequency. If a strong
sigral existed rear the receved signal, noise separation
usually ceterorated. 1his ciszevantage could not be aveided
wilh such a circuit. Inthe T5-18085, a local oscillalor ang mix-
er are provded tor the nose amplifer ard the sgnal is con-

4

vertad to 455 kHz, and then noise compenents are separaied.
The paashand of the noise amplifier is detocrmined by BPT,
and the passband center can be shifted to an optimum fre-
guency within a range of about = 100 kHz off the receiving
frequcncy. Therefore, a strong interfering signal can be avoid-
cd and noise separation can be done efficiently.

Receiving

hand\.\'\ridth
A Maise amp
r bandwidth

‘|]|| ‘||||!‘|\I”wnmsB
f
[ [
Ohjective
signal ;'\Iﬁar hy

strong signal
Fig. 2 Formal noise blanker

If a strong signal s withir the passband of the noise amplitier,
a noise-amplifier AGC woltage is generated by the strong
sigral and neise cetacton function is blucked. In the Amateur
bancs, there 1s every likelihood of a strong signal existing (@
local ham station, a BC slation, etc.) within the passoand of
the neise amplifier Fig. 2.

I ths passhand center o the Aoise amplfier 15 shiflable, in-
terference [rem other stations car be aveided with stable
getzcton of the noise camponent anly. And, therz is sceroely
any cilference in the wavetorm of the noise within the receiv-
ing range and that within the passband of the noise amplilier
because frequency shift is very small Fig. 3.

IﬂH

Ob =) L ]
Nearby =i rj-;| 4
hig sigral

‘ MNB TUNF _

|

\.eaar1::'~,r
hig signal

Fig. 3 T5-180 Noise blanker

Speech Processor

I the TS-18085, the reeciver |7 ampl lier 1s also used as the
compression amalifer for trensmisson. As tne gain of the IF
ampifiar is too nign, itis cecreased during transmission by in-
creasing the source rasislors o lne secard and tird amplifier
stagas. An indivicual AGC system is provided for trensmissior.
The progessor always oparates dunng transm ssion. Twvis
salactzble tme constants are proviced, when SLOW is
salected, the time canstant is sutficiently long and natura! and
veice lone s not lost. Whean FAST is selected, Lhe time cana-
rant = short and talk pewer of the transmitizd sigral s in-
creased. In either casc, compression-amplifier peak leval is
<ept constant, so no further acjusiment is required when the
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TS-180S

CIRCUIT DESCRIPTION

time aonstant i changad. Marmally, the compressicn level
reading is about T 0 dB an the COMP meter. When the op
tiona S3E filter is installed, the comprassion level can ba in-
creased up to 20 dB with the selector at FAST because the
wiccrea sidzband s fiitered.

F‘H O\‘.‘ AMF CF1~3

Ir formier transcevers such as tne 15-520, only the crystal
filters, tne firs: stage of the IF amplifizr. and the mixer ceoils
were shared by 1he transm tter ard the receiver. However, as
tne receiver AGC loop operates on 1ne seme prirgipls as the
RF comprassor, the IF amoalifier of tha raca ver is alsa usad as
e speach processor fo T3-1B03.

ransmission in e

HFAMF HE

"l"a lr-f

1

Wic MIC AM= an

.-" \\ AMP

B “‘4 —Llj-{_lji’

Fig. 4 TS-B20 RF Speech processor

XF IF AMP 'F AMP

IF AMP Znd SS5B XF
o

TXIF AMp  TXMIX DRIVE

Mic MIC AMP  MIC AMP

""""" ——| hi ]‘t"‘l\

BM AMF

oc amp

2C AMP

Fig. 5 TS-180 RF Speech processor

RF Power Control

RF power level can be cnanged by adjusting the AF POWER
certrel on the front parel. The AF POWER cortral decreases
e ALC time-constant refersnce voliage {normally 3.6 V),
whch decreases (e ansmillar IF armplifier gain. Thus, the
drive level is cecreased, and with it the BF power. The circuit
aperates in the same weay as the variasle-threshod receiver
E= GAIN gantral.

2 BV line (RFB}

® BGRL L -~ Meoilz oporatien
L ime coniant G sl
[ = | —r FSK povies
RF POWER dan
AR T I" Ll < ZEMHL e
REJLCE PR o me
=
s
= a @
s Cameresse — F—r ALEC MUt
0l SR3NF ¥

Fig. 6 RF POWER CONTROL RF POWER SWITCHING

IF Double Filters

The followirg advarlages ere chianed by addirg the S3B

crystal Silter 1o the IF-amplilier outpat. 1) imprevement of SN

ratie, 21 improvermnen: of selectivity for a singe signal on

reception, and 3) a deeper Fach advan-

tage 1s amplificd below.

1) External roise and no se generated in the RF or M XER
stage can oe reducec by the IF-amplifisr input fiter used ir

zompresson leve

existing Uansee ver circulls. However, for noise generaed
in the |F amgelifier, onlv e filtering “unction o7 the suc-
ceeding Ak stoge s eective. Far examnple, wher the AF fre-
5 200 Hz~ 3 «Hz and she carrer freauency
is 8331.5 kHz USE), noise existing within the rangs of
BB31.7~8E34 E kHzand 88371.3~8328.5 kHz iz out
put o Lhe AF slags o a recelvar using an input 1T filter
anly. However if a crystal filterof 8830.0 £ 1.2 kHz ie.g.
YE-B8E ) is added between tne IFempifier and the detec-
tor, crly a2 IF ncize sxisting wthin 8831.2~8828.2 kHz
1= aulput. As a resull, the F noise s decreased by abous
3 dBwhen viewed frorm the AF output. The overall SN ratio
iz nol decreased oy 3 dB because it is determined by net
only the [F noise but alse by the nose generated ir the
arevious RF stages. Inthe T5-1805, nowevar, when the IF
SHI7T is waried to a large extens, tha |- noiss has a greater
influgnze on &/ ratio tharn usual end the adcitional tilter is
ascfu. Lven Tthe IF 84IFT s centered, the additional Tlter
sharply cuts off the AF sigral nigh-freguency companent
and sa decreases avdibilty af the output noise.

An ordinary orysta filter 2 included n the AGC loop, so
shat, wnen the turning frecuecney is shittied up and cown
while a strong signal is received, the apparent selectivity
for & sirg e sigral viewed from the output is deteriorated
by the AGC. As the acditiornal filter is not nthe AGC loop,
the apparent selectivity vigwead from the output is just the
selectivity of the filler regarcless of the leve| of the received
signal. Thus, tne nigh-frequercy beat neard at off-turing
can be avoided.

31 The RF compressor speech proc

cuency r:lnge

2

essor used n the T5-180%
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T5-1805

CIRCUIT DESCRIPTION

elirminates spletter normally generatzd by compression.
Fxpansion of the sidebard on compraesion is usually negl gi-
ble. However, | Lhe corrpressicn eve (s nereased to 30 4B
during FAST time-zonstant oparation, sideband sxpansian
is somewhat critical. With the addticna Tlter, the sidz
band signal is again flierad and a nigh-gual ty S5B sigral
of high talk naower is obtained.

MIC ATT

Tha TS-1808 ncludes a maximum 30 dB of comprassior,
and e overall gair belwesn the MIC AMP ard trensmitter |F
ANP s very high. Wher the gan is too high, it i3 d fficull o
set the gain o a low level, especially when a high-cain
microphone is usad. Therstars, a 20 dB attenuaser is prove
od petween the misrapaone connector ard the micraphone
amplificr so thet the compressicn amplifier gain can be easly
set. Switching the atiznuation level 10 B 20 dBi is ver
formea oy changing a jJumpe- gin on the |F unit.

Transmission Power Selection (ALC Start Level
Selection)

The ALC voltzge from the LFF unit s resistar o vidad in the F
unit, then applied te the ALC amplities. By chargng the
dividing ratio the ALC start level (12, he transmission
powen which is cantro lea by the ALC) =2 vanied. The duiding
raLo is Lransistor-switched, which s controllea by the dinde
matrix 1o which signals frem MODE SW and BAMD SW are
apolied.

Frequency Divider Unit (X54-1420-00)

This unt divides the 8 MHz refererce signal fron ne FLL unit
and gererates the GAT, EST, and LTH signals for the display
uriit end the memory assemoly. G1 anc G2 B Mbz inpu:
amplifier; G3: 116 divider; ©4:1:100 divider; 28; buffer
{between C-MCS and TTL), Q7 1/1C givder: Q8 and C3:
Tming generalor, G100 culpu: buffer.

Display Unit {(X54-1430-00)

1. Outline of unit

The unit consists of the cauntar, aisplay driver, lane sigral
cireut, 5 Veard - 24 YW power suoply and the intertace to the
axtarral awilches, Thzse are al contrellec oy the
micraprocassor 020

1 Counter

Four-digl data (4 bits x4} o7 100 Hz~ 100 kHZ counted
oy 012 ~014 are divded into two groups of 4 bits x 2 by
e data selector and input o the microprocessar two
digits by two digits. The data sslector s contollad by the
outpur of Q20, Pin 25 (R3). The data ae inpul to Q28,
2ins 26~29 (R4~R7) and 34—-37 (R12~FK13} and
stored in the micrepracessar BAM, at the taling sdye of
tha CATL signal linput 1o Rir 4: IRQ).

2 Display

BO~ 23 data arc gensrated by the PL. ard irput to Pins
33-41 KB~ K3, These data are Tor MHz and 129 of
Mz digits ‘or each Amateur bard and are combiried with
the stored four-digit data of 100 Hz~ 100 kdz Then,
d gt data s convertee to 8-oit daza to drive tha carrespon-
drg ssver-segmsnt ndicator, anc output from Pins
13 =20 @y ~T5i. At the game time, the drive sigral Tor
each digl {4 bils} is output and s BCD-te-DECIMAL can
verted by 023 1o operate (be conresponding incicatar.

3 DIFF indication
Ihe DIF signal iz anslied 10 020 Pin 21 (R2) wia the gate
and FF. The indicarion is switebed by 9z trailing edge of
tris signal.

4 Memory indication

Tre signal from DIS is applied to 020 Fini 30 (F8) via the
latek. At ine traling eage of this signal, the frequency cur-
rently ndicated s momrarized. When the merrory opsra-
ton s completed, tne micrcprocessor issues the ane drive
signa fron Pir 23 (341 to driva the tane circuit. The lene
circu L ean be intibited by sherting the termirals on the
tone unit. Tha lone signal scurds az 2.8 kHz for 30 ms,
Tae Tecuency ang time are determined by 9 ard R18,
and C8 ard R 6, respectively.

5 Off-band indication
VWhen tha indicated ‘requercy is out of 2rn amatour band,
two decirmal poinls, wheh arz  ighlea cont nuously
egardless ot NOR or DIFF indicalion, flash to nctfy the
operator that the frequency is oul of band.

6 Other Circuits
Clock generator for the micraprone
of abeur 1 4 MHz by mzans - a CR circuit {07 and BR14)

-y

anc caiputs o Q20 Fin 72 (X.EX). The frecuency varies

ssor Dererales & clock

extensvely ever [ a smell load, sucn as & frequenay
caunter, is cunrected.
RESET circuit: Waen Pin 3 (R3T) iz settao 'L, the micro
prozessorn iz resstand all the outpats are initialized o "R
Ihe b v lire is connected Lo Pin 3 via a CR time-constant
creult 5o that the microprecessor s automatically -eset a-
cwer-on. A oirzuit to prevent be micrcprecessor from
opersng arrcneausly 18 also connactaed W Fin 3. This cir-
cuiteensistsof 34, Q271, and D1. ltcomparasthe & V ine
voltage with the reference voltage (4 Vit across D1 and
rasets the microprocessor if the 5V ine voltage s below
3.4 V.

10 W Driver Stage {X56-1330-00)

In the 10 W Driver stage Q1 (25C2075) amplifies the input
signal ta drive the nush-pull amplifier consisting of Q2 and 03
(28CZB08 x 21, [he circut configuration is almost the sama
gs that used 0 the 1S-1208. Q4 (25C496 1Y) supplies the
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CIRCUIT DESCRIPTION

hias volags lo 02 snd Q3. Final stage dling currert 's ad-
justea by VR lidling currentis 100 mA for both $2 and O35,
The vollage drop across L9 (6.8 wH) is meesdred by the o
meter 3o that total colecler currsnt of C2 and Q3 i3
diaplaved. 5.1V is applied 1o the LPC terminal to hias Q1.
Q2, and 03 during vansmission (0 VW durirg reception)

100 W Final Stage (X56-1340-00)

The 10W Drive output is applien to ke matghing
transtormer T1. The fnal ampliticr s a push-pull amoiifier
ccngisting of Q1 and Q2 Metorellz 8BF1714 % 2) which
outputs @ power of 100~ 120 W. T1 and T2 ara inpul arid
oL iput matching transformers, raspecrvely

Tha voltace crop across LB 115 uHbis apglied ta the ¢ metar
viathe MIP terminal. 5 Vis applcd to the HPC terminal to turn
ON he bias cerirol transistor Q3 (2502351 dur ng transmis
sian. A thermostat {120°C) is attached te the output mat
ching transformer. Whan he core terrperaturz of the output
transtarmer reachas aboul 14C°C, the thermostat opens.
When tae thermostat is opan, asout 13V app=ars on the
THP termina

4

I -
(w3 { =

i E ]
_i-'w
i

3l

I
J__ ALL
I

1 THP

Fig. 9 LPF unit (ALC, SWR, PROTECTION, RF METER)

TS-180 FREQUENCY CONFIGURATION

Tha T5-180 i3 a single conversion system trarscaiver usng a

unigue FLL circuit tsee Fig. 10].

[he frequencies of tha TS-180 s basically the same as these

of T5-120, but the PLL circut of the TS-180 s delferent

fram that of the TS-120.

The principal defference oetwesn TS-180 anc T5-120 are &3

follows:

11 Receive frequency of JIYIWWY has been charnged fram
15 MHz to 10 MHz.

21 The 1.8 MHz band ceoverg 1.5-2.0 MHz. The band mark
has been changed (o read 77 657 (VCOD covers
10.33-10.83 MHzi

3 Two AUX bands can be added (1 band covers up
15 MHz).

PREMIX UNIT (X50-1570-00)

Cscillation frequencias form CAR, VFO (MEMORY, BMT-
VEOD, FIX-CH) and FUNCT ON/RIT are mixea logather to pro-
duce cutput signal of 48.83 49.33 MKz which is fed to the
FLL unit, while signal of 40.0-40.5 MHz, not mixed with
CAR frequancy, is fed to the counter circuit {indicator unit),
mig. 1 1snows a biock diagram of the premix circuil

Signals [6.6-6.1 MH2) from VFO, FIX-CH, MEMORY anc
EMT-VFO  are selected by switching dicdes (D1-4,
4-181587) ard fed to the doutle-halanced m xer Q7 through
LPF (8 MHz) and buffer amplifier Od, while the output
seecled by the swiicning diodesis teq lo the MEMORY unit
counter through the buffer amplifier Q3.

The signal from FUNCTION/RIT QF determined by MODE,
passes trough the bufferamplier Q6 zrd LPF (L0 MHe) and
is fed to Q7 where 't is mixed with VFO sigral to producs
40.0-40.6 MHz signal. This signal passes through IFT T1
and TZ, double-balanced mixer G171 and bulfer amplifier Q9,
and is fed to the courter circut of the indicator unit,

The signal frum CAR G113 detemined by MODE, is fed 10 Q11
through the Z-stages buffer amplifier (Q14, 15) and LPF
(10 MMz}, whera it is mixed with 40.0-40.5 MHz to pro-
duce £2.83-49.33 MHz. This signal is fed as a pramix out-
out 1o the: PLL unit theough 1FT (18, T4) ard the By
amplifier 212,

PLL ASS™Y UNIT (X60-1120-11)
The PLL ass'y unitis deflerant from the T51230 PLL unitin the
following points:
1) Multi-band VOO (capacilors are sslected by switching
dodes according 1o aand).
20 With DC input fronm band swien and VCO, the following
niormation arz producec by mairix urit.
1) Bang inforrration (4bits) is outoutted 1o ircicator unit
lcounter circut).
@) Setting of frecercy devision ratio (8 bts) o arogram-
mable divider.
3 Settirg of $8B mode by band.
& Switching of BP of PLL circuit by band.
3! Stancard oscillater (3 MIlz] to feed zignal 10 ouizide
dneaicatar unil a7d memory un o)
! Acaption of switching type orescaler of 1/£ and 1/8 ir
programmable drvider.
51 Usz of & V local regu ator [IC power).
B Use of SN78514N in doub e-balanced mixer

)

Fig.1 2 snaws a black diagram ot FLL cireuit, and Tabie 1
shows freguency arrangemant. Tha aosrating prncipla of PLI
sireurt 5 as tollows freter te Fig, 120

Frequencies (premix output) of 48.83 to 43.33 MHz from
the premix unit and the YCO freguency of each bana are mix-
ad toaethar in the aouble-nalarced m xer to procuce frequen-
cies givan in Table 2.

Y
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XTAL FILTER

TS-1808
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CIRCUIT DESCRIPTION

E Petna i
TRE Kkl
F — # 1k
M
BATE L it
XAI113002
1
PECWLY
C
A0 LD -
443z

[EET R ]

(VI :

C

1

BUFT

2RCIAEY |an

FF Q6 &
FECAEN TR
= pe L W
1z ARHe

e s

Tne frequency cbtained is fed ta BPF1-BPFS tand ALX) and s
ampliltied to about 36 dB by the 8-40 MHz amplifier. This
frequency is shaped into a digital wave and is givided by ths
prescaler and the orogrammable divider 1o obtain 500 kH:z
output. Tne infoermation frem the pand switch and VCC is
canvertad intc 8-bil BCD signal by the matrix unit. By oreset-
ting- this sigral, the freguency is divided at the ratio given in
lable

Band informeation is fed from the matrix unil to the indicatar
unit (counter circuth. The informaton includes 4-bit BCD

unit}.

HUIFF
AneALga)
€53
600w pBMH:
AL ME (L
SHIELS0ON |
SHravsam |0

Fig. 12 PLL ass'y unit block diagram

Table 1 Fraquencies of each unit

‘ Saibril T_-aL-—-_;[;;";J-_B*rr‘a;:;iwi VGO fraquensy DUI‘{-LIE]C[ ?Ié?]ljlrw FIBQIJtHI:Lf\]I.tJNISir).]
‘ WWYIJJY | 10.0~10.6MHz | 18.83°19 28MHz 32.0MHz g |
1.8 15~2.0WHz 10,33~ 10.83 MHz 38 5MHz 77
3.5 3,5~ £.0MH:z 12,33~ 12.83 Mz 36.5MH: 77

i 7 7.0~ 7.6 MHz 15,83~ 16.33 MH: 33 0MIz 66
14 4.0~ 14 5EMHz 22 B3~23.33MH2 25, 0MHz 52
21 91.0~27 EMHz 28.73 ~ 30,00 MH7 19 0MHz 38
28. 28.0~ 25 EMI Iz 36 83~ 3733 MHz 12.0MHz o |
G & 28.5~ 28 OMHz 37 83~37 83MHz 11 5MHz 23
28, 20.0~24.5M-7 | 37.83~38 32MH:z 11.3MHz 37
29 5 29.6~3C.0MHz | 38.33~ 38 83MHz 10.5MHz 21

10

signal, LSB sgnal lless than 7 Mhkz) and USB signal (more
than 10 MHzh.
The phase comparatar €25 uses VCL044P of Motolora Co.
Tne looo filter amplifier 15 composed of transistors mounted
an the owsside To minmize spurious radiation.
The refererce osclllaler uses 8 MHz crvstal element with
Q32 280450, The oszillation fraquency is “ad through the
buffer amplitier to tha exte-nal units {oisplay urit and mamary

the freguercy frem the bufter amplifier 033 is divided by

A
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CIRCUIT DESCRIPTION

(23 anc Q26 to preduce bO0 kiz compar son signa which
iz ted to the phase comparator Q25

The VCO oscillator is composed of 6 VCOs coveding
3.6 MHEz, 10 MHz, 14 MEz, 21 MHz, 28 MBz bands and 2
AUX bands (opton].

If the oscil ator is locked for any reason, it s detected by the
phase comparator output to shut off the VCOC output.

This prevents the radiation o unwanted signals and blanks
the digital display.

Table 2 Matrix unit programmable code

nd cating Lnit BIVID 2 ClviD 1
Bana | et [~ Facutney, T
s A | e Mp | S| B | AN D|lCc| B A
,.ﬁ\,‘\;.\, Cammon | 1 Do 1 B 12|00 1 1 g 0001
. Jalol oo i
1.5 T lelal &l B 77 slolalaelol13|oc|o 4]
o Jolel1]al
3.5 < olo 1)1 i3 slo|aglalr|13|{e|o]l1]|0
W ol1 1] u |
B Jw o lo 1 ol B
7 < o I e 56 1elolale|l1|8r|o|lal |
114 |cemmen|1 [0 0] 0 by wlofvlo|l1]8le|1]: ‘
1 Commnen O . 1 _O 38 & |0 | | | 217 1 o1 I
28 [Commen 1 |1 1] 1| 24 AR IEICIERE
i85 Common 1 |1 0O 1 23 sl 2]y 1o’ o
20 [ Common 1 | 1 11 0 22 4 11 2|y 1 2 |1 rfo
295 Common |1 [ [ 0] o | 21 afafelr 9l [n]0 o

Frecusnoy divisicn (M= (Np+ 11+ Nm
Destnation. J=JAPAN K=UsA W=LLRD

MEMORY ASS’Y UNIT (X60-1090-00)

The memoary ass'y consisls of Contral ana VCO units. These
uniits in combination canstitute as a presetiable up-down
digital VFO.

t has the tollowing features :

1t The heart of the memory ass’y consists of a 4-bit
rricroprocessar and a dual PLL circuit,

Jdp to 4 channels of VEO frequencies are presettable.
The memaory shift (M. SHIFT) feature provides the digital
YFO function. The oscillator covers a variable frequency
range of approx. 700 kHz. Digital Trequency contial is
possible over this frequency range at 20 Hz interval.

A memory back-up battery, which maintains Lthe conlents
of memories M, M', and M"" intact even when the power
tc the unit is turned off, is accommodatable.

1. Control Unit {X53-1100-00)

The control unit consists of a counter, dala selecior, astable
multivibrator, RS flip-flep, external RAM, BV-AVE, and inter
face with extarmal switzhes. All the data to and from these cir-

47 B

4

guts are controled by microprocessor Q23 (T 1010) and
trarstared to the VOO urt.
The bleck diagram of the contral unit is snown in Fig. 13,
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Fig. 13 CONTROL unit block diagram
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CIRCUIT DESCRIPTION

Microprocessor Operation:

1) Counter control

The signal (6.1 10 6 & MHz! tromn MAC 2'm nal goes to cala
seleclor 0271 togethes with the & dagit deta (10 Hz w
500 kk2) convertad inta £ kit BCD codz. The dala selactor is
centrolled by the outpur of pin-25 (F3) of Q23

Tre digit-ser &l BCD output is coupled 1o pins 38 o 41 (KD 0
Ka) of D23 and stareg ir a RAM witnin the mrcropra:
Trs sequence (s acTvatec at the taiing sdoe of the gate
signal (IR pin 41 00 MEMORY INPUT cperation.

2} Memory operation

4 positive oulse gererated by MEMORY IN eparaticn goes to
dnta aolector Q1 8 via 35 fip-Tlep Q77 (The outpu: of the 1.1,
alse gees to pin A (IR0 of Q23 a5 a GATE sigral )

Thz MEMORY OUT opsralion goe: to data selectar 218 in
accordance with read comirnand i.-;:rr the se ector circuit, 1he
soected data goss to ping 30 anc 31 of OX3

3) UP/DOWN and SCAN operations

When e U2 rmods is seleciad, an H level signal goces to S
fip-flop @13, and whan the DOWN mode 5 selecied, ar L
eve signdl couples w pin 22 (R0 ot D23,

The scanning creuit consists of asteble multivibrator 22C
gnd 1N divider The dividing ratio is cantroladle
1K = B3% with VBT In tne SLOW SCAN mcde, al the sec-
lions ¢” 020 operate and itz output gocsto pin 8 [TCIof 23
wia balfer 019,

I7 the FAST SCAN modsa, the 1/ divider in Q20 stoos cpera-
tion. Tha microprocosser eperation is ilustrated in =g, 14,

S50

over

4| Memory back-up feature

When 05 and Q6 detect the supply voltage (normaly + 14 V)
lowered below & volts, terminal RO of the microprocessor is
compulsorily neld o L level. Consequently, the RANM address
iz output through QO 05 (£ hits), and BCID data stored in the
CPL memory is output through Fd R7 {4 bits! to save themr
on the RAM.

lhis data saving is accomplished n approx,. 600 sec.
When the power is restored, RAM ccontent is checxed
whether it remains intact or not. If the 3AM contenl remaing
imact, it is transfered to the mamary in the micreprocessor. Il
the RAM content is broken, all the channgls are reset Lo "0
{a frequency corresponding ta 0" on the VFC dial).

2. VCO Unit

The VCO unit consists of two sets of VCO, programmable
divider (N:7 bit binary and M:11 bit BCD), mixer, phase
detector, reference oscillatar/divider, and 8V-AVE circuits. lts
VCO trequency being controlled by the contral unit, the YCO
unit output memory frequencies from €.6988 MHz to
6.00002 MHz at 20 Hz interval.

The block diagram of the YCO unit is shown in Fg. 15,
memory frequency chart is given in Table 3.

The 151 VCO wacillates at 20.02 MHz to 30.0 MHz, wnich i5
divided by 028's 1/2 divider into 10 01 MHz to 5.0 MHz.
The VCO outpul then goss o "M programmable divider
Q31 (11 bit BCDY where the frequency is diviced by M

and a
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Fig. 14 Microprocessor explanation
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CIRCUIT DESCRIPTION/SEMICONDUCTOR DATA

(M=1001 to 1500} into 10 kHz, and converted into the 1sl
VCO voltage by phase delector O33.

The 12 divided 1st VGO output of 10.01 to 15.C MH:z alsg
goes to 1/5 and 1/100 divider, then to the 15l mixar (D7 1o
D9) wnere it is mixed with the reference oscillator ‘requanay
of 8 MHz and converted into 7.97998 MH:z w 7.9/70 MHz.
These frequencies, after filtered hrough the MCE and
amplified, go to the 2nd mixer (Q7 1] In the 2Znd mixer, the
signal is mixed with the 2nd VCO frequercy to be convered
into 1.28 to 1.97 MHz, It then goes o "'N'" oragrammable
divider QZ7 (7 bit binary code) where i+ is divided by N irto

Tabhle 3 F memaory frequency table:

10 kHz, then converted into the 2nd VCO voltege by phass
detectar Q26.

Ihe reference frequency for phase deleciors 023 and Q33 5
created by first amplifying the & MH: reference frequency by
(134 and Q35, then cividing it inta 10 kkz by divider Q3€ 10
Q38. The 2nd VCO oscillates frequencies frem
6.00002 MHz tw 6. BB8E MHz. |hese freguencies are
coupled 1o the memory outpur via butters Q1 and G2,
These memory frequencies turn onjotf Q1 and QZ with the
MEMORY operation switcn.

Ugesating frequancy| Me~ary aLtpur | Mixer inpat lrequency [N nput fregquency " 1ehI0 output M input frenguency 9
iMHz frequency (Mr2)5) (MHz! & Mz ] ; f:'ecuenw:kHz]@ (hAHz! @ |
13.920.C0 &} 5‘&_";‘.33 787898 1.280 128 20 07 10:01 1001
13.800.18 6 6SA.62 7.970.82 1280 108 2018 10 08 1009
13,999 98 6.600.02 7.970.02 1 37 187 25.98 14.3¢ 1499
14.000.00 | g BOD.00 7.970.03 137 Ta 30.00 15.00 1500
14.0C0.02 Lalle 1= 7.979.98 1 380 128 20.02 10:".'}' 1001
14.000.10 6. 592,60 7.979.93 1.380 38 2010 10.03 100E
14 000.2C £ th'.LTJ.BO 7.969.88 1.380 138 ?0:?0 1010 ID_IC'
o : 1 i : : :
D 14 .001.03 B hEp.On 7.979.0C 1.380 128 2 e 10.60 1060
hl 3 A : ! :
& 14 062,00 &.h98.00 7.979.00 1,380 158 27.00 11.C0 1100
[ ! . o < 3
& b H ' . : :
= 14 003 98 BB IE 7.9580.02 TEE 15#% 720.98 £.939 488
€ 3 :
‘Z 14 f.:}'ID (818] £.590.0C T 9ig.ab [ SIBC 188 3010'3 15.00 B0
o i ; : 3 : > :
T 14.050.00 6.550.00 LHADOO 1.42C 142 30_.0'3 15.00 T e
3 i : ' : . 3
(o8 A . E £ 2 . H k!
D 14.100.00 6.200.QC0 £870 .30 ':.4.7’“ £7 ::'O:OS 15,00 Thtliy
14.200.00 6.400.00 7.870 0 1670 157 30,02 5.00 1600
‘ 14.302.00 §.200 50 7.870.00 1.670 167 30.0¢ 15.00 1500
1£.400.00 5200 00 £.470.00 1.770 137 30.00 15.00 1500
L1 2.500.00 4100 00 7.070.00 1.870 187 30 00 15 00 1600
14.699 80 5.000 20 7.970.20 1.570 197 28 80 14.90 1480
1 4.630.00 5.000 .50 787000 1.870 197 32,00 168 00 1800
i 1
Disalay
“Nere 1. M=z crder s difterent =o BAND. This above lake ndicated on the 14 MHz banc.
2.1~ (8 mark shews zach trequency of black dizgra™ on the VCO unit Fig. 15,
25C1907 {Q1, 2, 14, 16 on the PLL Unit)
Si NPN Epitaxial Planer Transistor ‘
Abusolute Maximum Rating (TA = 25"C) l| |
itam  WCHQ | VCED | VEEO | e | IE Pe [ 70 T T
vawe |30V |19V | 2v |soma [—soma|soomiv|i2s°c ‘—55-4;25”(: |
oo o]
T 2.3
1. EMITTER
G , 2. COLLECTOR
\i el 3. BASE
Fig. 16
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TS-180S

SEMICONDUCTOR DATA

28K125 (Q7, B on the RF Unit) SRF 1714
Application: RF Band Mixer [N Channel Si J-FET) hEE
Absolute Maximum Rating (TA = 25°C) Color Minimum Maximum
ltem | VGDo | Vaso In It P TG Ts=a Red a0 ) ]
Value -2‘5\.' _—25'\.’ ll'DUm_f.'-. 10ma | 5O00mYY a.IZlCI\’C. —50~+1287C Orange 28 42
Yellow 38 52
Grazn 48 63
Blue 57 | 78
il Violet 72 g |
Elack a7 108 ]
I Erown 100 120
T3
i 1. DAAIN 1. EMITTER
-/;._1 &% o 2. GATE 2. BASE
3. S0URCE 3. EMITTER
4. COLLECTOR Fi
Fig. 17 HD74196 (Q11 on the DISPLAY unit}

BA379 (D1, 2 on the RF Unit)

Application: RF Attenuator (Pin diode)

Absolute Maximum Ratings TA mb < 60°C

Item VR

IF Tstg

Value 0V

20mA

—55 ~ +100°C

Colored line cathode

o .

—

Fig. 18

®

MC14569B (Q27 on the MEMORY Unit)
DUAL 4-BIT BCD/BINARY COUNTER

CTLACTL
Dra1DeanDpasOpag —A BDpg1Cpe2 Opgs Dpaa

3T 4T 5T & .4 T‘IU °11 912 13T1¢

Sinary to
Jonnscn Encoder

hioding

|

PRESETTABLE DECADE COUNTER/LATCH

a

o —

o= S

Cipa- -1;. [

ek 1 8

Elach 3 e

il

g. 20

Fig. 21

HD74LS90P {Q7 on the DIVID Unit)
DECADE COUNTER

6 —
As (1l iy .
7 ey

As (Z) S
INPUT Ao 2

; 4-Bit
BCD/Binary e T
] Clock BCD/Binary 5
Co— =~ High Speed PE Synchronous 15&
=] Jahnson Counter Caunter
T
ﬂ l Vpp = Pin 14
A Vgs = Pin 8
Preset Enable
- - ——9PE
er tIncluding Early Zero Detection) 4 oUR
CTL = ""0" for Binary Count .
CTL = *'1" for BCD Count Fig. 19

SRF 1714 VD8-1011-06 (Q1. 2 on the 100W Final Unit)

Application: BF band power amplifier
Absolute Maximum Ratings (TA = 257C)

[ Hem [wveeo vesc | veso | o Po | T Raue

25V 45W | 40V | 20A | 250W | B5—-+200°C 0.7°C/W

Value

14

IMFUT Bh-1 -

2z |
Fa l:11:3—| % |

Ao (215

§ Gpls—oby
CLOCK
R a7

Fig. 22
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TS-180S
SEMICONDUCTOR DATA

HD74LS93P (Q3 on the DIVID unit) TMC1000/TMC1010
4-BIT BINARY COUNTER . Q20 on the DISPLAY unit
S J o —a Qg Q23 on the MEMORY ASS’Y unit
INPUT A o——— % CK EXtal—={1 42 b= e
Xtal —2 A7 p=— K3
i Razet —= 3 40— 2
' 9 IRQ =4 39 - K1
3 i Q ° o 50 =5 38 = K0
INPUT Bo——— 1+ P CK .SI_-IE 37 =—R15
i@ sC/TO—| 7 36—R14
TC—~{8 36 --A13
— PO =9 ||~~~ 34&4~—R12
= = go P1 =10 \}33 - R11
e P‘.!—HU J321— R10
@ CK P2 =12 A 31|= RO
i< 00 =413 20— R=
= 01 - |14 29| — R7
11 a2z —16 26 }l=— Rs
J = —0@p 03 - {16 27| = RS
Lot CK 04 —17 26 = R4
2 | K 05 =18 25 = Ra
RO (1) @ 05 =419 24 b— g2
2 o = 07 — |20 23 f= A1
RO (2) o Vas =21 22 — RO
Fig. 23 Fig. 24
SN74LS90N (Q37 on the MEMORY ASS’Y Unit) TC5501P-1 (Q24 on the MEMORY ASS’Y unit)
DECADE COUNTER 256 WORDS % 4-BIT C MOS RAM
e D% il | @ —22 oVpp
moimﬁ i CELL ARRAY B sake
Addross 2| )
i S (s 20 32 AOWS
RN 1/84 o 32 COLUMNS
Aro—ZZ B .
A Dﬂ. P — B; 10
INPUT B o) ! T J [ ‘ L. PouTs
J—[ﬁoEoDoun
i CES 17 [|SENSE AMPLIFIER 4 i
[§<] [
anakle 19 l | E o—oBouT:
CE1 . ' 16
COLUMN Eo D,
Row o2 DECDDERS Tt
Dy 0 28
D &
insut DI D% ’i'; | ADDRESS
1 g":“ 91505 BUFFERS
& Q0 |
O—DW—\:D7_ 31, 60 70
Qurput disaole A5 As AT
Re {2}@@' Address inputs
Fig. 25 Fig. 26
TC7400BP (Q19 on the Display Unit) TCA4013BP (Q8 on the Divid Unit)
INPUT POSITIVE NAND GATE DUAL D-TYPE FLIP FLOP
Voo & 8
14]13 12]11|1o|9|s| l |
5—D e O’—1 a—o PR ola
——Eb T—D"" a—|cp al—»2 11—cp  af—12
, Ei- G
- — |
12| 3 al66]7] 4 10
v
85 Vopp: 14, Veg: 7
Fig. 27 Fig. 28
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TS-180S
SEMICONDUCTOR DATA

TC5032P (022 on the MEMORY ASSY Unit)
€6-DIGIT DECADE COUNTER

BCD OUT
et g TiT:TsT4TsTs  BC ABCD
TRO——— Qoo
a 112 3|4|5 6 22 10(1112)13
SN o— L | |
el SEAN T —{BLANK 1 e
RExT O—] COUNTER sLock |H CODRER
t|:;Es=ST{Z:iF= )
[ EiE
MULTIPLEXER
25
o ) ) | e | o EiE e amfaileilisiaa S )
TR FO v »
=] Hf]llj l!IiJIlli IIJJIIIILJ
LATCH LATCH LATCH LATCH LATCH LATCH
z7 -
S S ) 0 T L P T 1 1 ) N i T
MBEO—
il | | B I £ | |
A e 1 o i) i
cCPO— 1710 1/10 1410 1710 —|>—J_D 110 110
{CLOCK INPUT)ag I jD T J T
1Nlo_ i
N O + ————
24
CARRY BLOCK J-
élw (I>15 J)'r? (’)18 019 8_20 : 216
cAal CA2 CAZ cAd CAB ¥ OVE
ICARRY) ({OVER FLOW)
Fig. 29
TC7404UBP (Q17 ON THE DISPLAY unit) NJWM78LOBA (Q32 on the 2N5885 (Q1.2 on the PS-30)
HEX. INVERTING BUFFER MEMQRY unit)
14
| VDo

. {>D =
PO, P -

5 Dc B
1. Qutput
2. Ground
9——D(>7—- g 3. Input
* > 10 Fig. 31
1. BASE
2. EMITTER
13 D-: 12
Fig. 32
| vas
7
Fig. 30
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FRONT PANEL

Panel

OUTSIDE VIEWS

1AZ0-233G-15)

Krob meter SW
K20 0715.04)

4F Mic plug

(FO7-0403-051)

M atar

Frunt giass
B10-0816-74

Case (Upper)
(A01-D736-02)
|

Indicating window
B10-0817-14

(R21-0622 05)

Mamea plate
B43-0617-04 K1V
B43-0615-04 [T)
R43 QA23-04 (T)

5 typel
B43-0625-04 (KW —
15 typel

Faddle switeh powdr —]
(544 1404 0OF)

Knct STHY
(K23-0724-04)

U5 ‘ack headphone
1C11-0034 25)

Levar kraob = 4

(V11-0430-05)

‘ LED SEL-103W

TS-180S

Knob x §

Frort glass

{K.23-0720-04;

REAR PANEL

Hendie
(K07 04a02-15)

(B10-0G18-04)
MODE S\W
(501-3405-0Uh)
ok ox 3
(K21 0723-04)

TP DIN soceet (ACRY)
(FOB-0/b1 Ob)

MAIN Koo
(K21-0/43 04)

Casz (Lowe:)
1AAD-0B03-27)

ol
1

phone jack
G05-15)

D‘Tl

(K225-0716-04)

Knob x 4
(K23-0719-04)
Lever knob
(K23-0720 aa)
LED
GD4-2035-R0
(%11-7260-56]
Knob x 3
(K29-0714-04)

Kneh {Cuzside) x 3
(K21 0724-04]

Foot x 4
[102-0042-14)

Pusa switch
[540-2403-05)
Knob ox 3
(KZ7-0408 04

Ear phona jacs
{£11-D003-15)
Stacper

(D32-0075-04)
M Ly pe

rece2placle
(ED4.0152 05)

Stide switch
(531-2007-08)

1F Fin jeck

‘E13 01071-05)

Connector with wire

(E31 2004-D5)
i
T_Lfdrcund zerminal

(E27 0007 05)

Fatentiometar

[ANTIVOX)

Lig
(JOZ-0049-14]

Heat sink
(FD1-0728-22)

2P OIM sockat
EX1 MFO, X VTR
[E0G-D851-05]

Footl small x 4
1Ja2-0022 0s)

{R01-0040-05)
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TS-180S

INSIDE VIEWS

TOP VIEWS

PREMIX unit
{250.-1670-00)

COUMNTEFR Ass'y unit
(%60 1700-00)

Divide unit AVE unit
(%54 122000 (X 43-1340-00]
D salay unit

1%54-1430-00)

PLL MAss'y unit @
(%60-1120-11) K
1460-1120-81) W é

PLL urui
{X60-1560-00)

Matrix unit
|XB53-1"30-00]

BOTTOM VIEWS

RF unit
(x44 1220 00y

g " 10W FIMAL unit
COLPACK unit [X56.1330-00)

1 %44-1290-00)

FILTER unit
{X51-112000)

o o . AFNOX unil
WED Ass'y unit (xaa9-1130-00!

(®G0-1110-00)

100W FIMNAL unit
[HBE-1240 00)

MEMODHFEY Ass'y unit

i:
i
WES A
[®E0-1080-00) "—W

VD urit 1%50-1560-0C)

Cantral unie (¥53-1100-00] §
IF unit 4
[Ha4a-1240-11) 4‘

L 2
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T5-1808

PC BOARD/CIRCUIT DIAGRAM

¥ RF UNIT {X44-1280-00) PARTS LIST: Page 40
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TS-180S

PC BOARD/CIRCUIT DIAGRAM

¥ COILPACK UNIT (X44-1290-00) PARTS LIST: Page 40

i
W ST
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e
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o i, 5lepy
2z e Ta
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£ s
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TS-1808
& PC BOARD|CIRCUIT DIAGRAM

* ¥ COILPACK UNIT (X44-1290-00)

a

- -
e =
L =
53 3
e

x L =

T

Fram LFF unlt

I

A

m

To IF unli

To RF uni?

L 35K73IGR) 25C19530Y) 25C741
[~ Srades
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6 Ln %’l', Sine ; _B
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TS-180S
PC BOARD/CIRCUIT DIAGRAM

¥ IF UNIT (X48-1240-11) PARTS LIST. Page 41
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TS-180S

PC BOARD/CIRCUIT DIAGRAM

11} PARTS LIST: Page 41

(X48-1240

¥ IF UNIT

&>

AT

PPH:.

ok

SC460(B)

2

Q)

5

Z2aC8a4

3R

282 1000(¢

2541015(Y)

ISKTAGR) rAT140P

2SKI1GGRI
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TS-1808S

PC BOARD/CIRCUIT DIAGRAM

¥ AF VOX UNIT (X49-1130-00) PARTS LIST: Page 42
- A e ey st Tk

al CAN3IS — ‘
) Q2 12SA496(7) 2
Q3,5,6,7, iﬂis*.' 6.8V 129v BV I
; 9,00,11  125C945(R) e ET;_??%’-"-‘,-.
Q4 125CITTS(E) LA s Ly L.u,."l @;F
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T 5 b ——L@) )
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TS-1808
& PC BOARD|/CIRCUIT DIAGRAM

* ¥ LPF UNIT (X51-1180-00) PARTS LIST: Page 44
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PC BOARD/CIRCUIT DIAGRAM
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TS-180S

PC BOARD/CIRCUIT DIAGRAM
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TS-180S
PC BOARD/CIRCUIT DIAGRAM |

¥ 10 W FINAL UNIT (X56-1330-00) PARTS LIST: Page 45 %
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& PC BOARD/CIRCUIT DIAGRAM

‘ ¥ 100 W FINAL UNIT {X56-1340-00) PARTS LIST: Page 45
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TS-1808

PC BOARD|CIRCUIT DIAGRAM

¥ COUNTER ASS'Y UNIT (X60-1100-00}
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{(Xb4-1430-00) PARTS LIST: Page 46
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‘ ¥ COUNTER ASSY UNIT {X60-1100-00)
¥ DISPLAY UNIT {X54-1430-00)

PC BOARD/CIRCUIT DIAGRAM
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TS-180S
PC BOARD|CIRCUIT DIAGRAM
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TS-180S

PARTS LIST

Note 1! 3. Resistance valua
Ko UEA T: Bntan W Europe X, szl a i—-’_— T
Nate 2: T oa _*—. g g
Orly spocial oo of resistors fexamzle;  cement metsl Gl cle) ard i T D@ @~ means ?;»x D 22001 (2 21y
capacitore [examrpla: alsstrobdic, tantaum, mylar, tamp. cosft capacito-a) Signifizant furs Multipliar
are dealed o the FARIS LIST. I-_c.-r e -.-al__-c of all common type com Exarrple: 2271 - 2200 237 . 97 1 SIE L 37 M0
ponents, rofar 1o the schemaz o diogram of <ha BO boasd llestratior. 592 4 22 ki S ‘
Resistars not otharw sz detaled are casbon type (1AW or 1/8W), el et 224 -+ 220 ki
Drger cerbon resislons ang capacilors according 12 the following example 4 Teolerance
A oczbon resistor's patt number is RO148BY 2E2220. J o= +5% [Gold) K = +10% i5ilver
Aocegramic czpacitor’s number s CKABFIHI0AZ, CC4GTH HZZ0d CAPACITORS
RESISTOR Typal Typa 1l
1. Type of tha carbon resistor Lk, 45 I ]_' 03 Z CC 45 TH H 22U sl
_ RO 4BY RC 140y X = . 8 6 foe L g i » &
— =" ROTARR {smzl sire; ROTACTE (amall size) 1 — Tvpe caram ¢ electralvtic, eta & Yoltane raung
2. Watrage £ = Khape round. square. eto. E — WValuae
W 34 3W = 3t W = ad G =EHEmD. THige A — lalerance
2w v 2D LA TRl @ TRl 2Rk
6 = Tolerance
ard C (B] G k A T X Z P Nc carz
i 4 = |44 F BG4+ 10C | Marethan 10pF — 00~ 4 R0
=325 ] ; =20 s A i ! 5
Gor. | o085 | 2BS k2 i PG | 429 | e L L e Lesgthan & 7uF —10~+75
Less than 10 pF
Cord B c o] F G
- : S = Capacitar valua
inFr | +0.1 (025 | +05 +1 +2
Exariple. 270 — 1 pk
3 = CKA5F 100 = 10 npk
Carartic capaciiar [type 1) 3 101 = 100 pF
102 — 1007 pF - 0.001 pF
iz 8 | b E F
i 4 103 - 001 uf
Cperating tarperature — 30 - 30 30 | 19
AE | +85 | +806 | +85 | +70 Co4b )
Ck45
= ¢ccas OO L. 5 0olon E38
Ceramic cacacitar 1yype 11 emperatare conff capazito- 10 30
51 word|  CH LH PH | FH SK TH U
{Color] [{Black] | (Red! [Crange!{elow! 1Green! {Busb |1¥iolet! h ! “
pom/°C (s} —B0 | —150 | —220 | —330 | —470 | =750
Type 11 Iype |
GENERAL schematic: Page 72 o New Parts
Ref. No Parts No Descripti Re- Raf. N Parls No Description Re-
. t A saCrplon B 8t No. . I marks
CAPACITOR VA9 RO1 0040 05 3000(8} ANTI VOX
Cc4 C91-0456-05 Caramic 0.047uF 2BV i ' i SWITCH
CB CEO4WI1AZ220 Elactralytic 22uF 10V —
s St e o L:';:I;" % e B 51 501-2414-06 Rotary switch BAND e
4 sl s2 501-3403-05 Rotary switch MODE 4
RESISTOR S3 S01-1415-05 Rotary switch FIX/M i
[T BRCOBGEZHEGOL | Solid BEQ 6% 1/2W J 54 5S40 440105 Push switch 0.5 SHIFT v
e = A = —— | 558 S$40-2403 05 Push switch x 2 RX/TX
SEMICONBLCTOR s9 §44-1404-05 Paddle switch POWER
D12 V11-7260-56 LED GD4-2035-RD S10 501-1412-05 Rotary switch METER %
C3 V11-2163-36 Divde S31C 511 531-2007-08 Slide switch ANT
POTENTIOMETER MISCELLANEQUS
VA1 ROB-3406-06 10k A} M - r = AG1-0736-02 Case TOP ir
VR2 RO5-3402-05 10kEHE) RF POWER VT = A20-2335-18 Panel T
VR3 RO5-6401 05 250k% (B} DELAY 7T - AZ23-1428-03 Rear panel i
VR4 RO5-4403-05 BOKE(B) VOX Bis = Ad0-0603-21 Casa BOTTOM e
VRS RO5-3408-05 10kE (B) NE TUNE i
VRE R12-2401-25 Bk B/ BRIIB) RIT/F-RIT i — BO32 051004 Switch mask i
WRT ROE-3403-25 10kEUF; IF<SHIFT T — BO5-0201-04 Speuker grill cluth
VRSB R13-3403-25 1ORGA)/10kUB)  AF/RF i = B10-0616-24 Front gless w

38
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PARTS LIST

TS-180S

Ref Mo, Parts No, Description rn'jﬁiu Rof. No. Parts No. Desctption mﬂ:-kﬁ
— B10-06"7-14 Front glass (Indicating window) ¥ = JO2-0022-G5 Foot = 4 (small)
= B30-07106-15 Pilot lamp » 2 {meter) 12V 40mA - 7 - J02-0045-14 Foul = & (largel
- 831-06822-05 Meter  7B0pA i - 132 0724 04 Hex. boss » 2 (collpack) ¥
- 842-1666-04 Indicating plate (SIDE TONE) e L J32-1030-14 Boss « 2
= B42-1867-04 Indicating glate (RF) # J4a2 0401 04 Knab bushing = 3
- B43-0615-04 Wame piate (T) i JB1 Q018 06 Vinyle tie= &
- B843-0617-04 Nama plate [KI¥Wi 7
2 AA3-0623-04 Wama plate S rvpa (T) ¥ = K01 -0402-05 Handle
— B43-06 25-04 Nama plate 5 typa (K) W) 7 KE1-0723-04 Pointer knob « 3 (BAND)
B46-00GEE 00 Warranty card (K} i €2 1-0734-04 Knob = 3 o
— B50-2612-00 Instruction manual (K {(Wh ¥ —= K23-0713-04 Knob « 5 (MIC GAIN! =
- B50-2613-00 Instruction manual (7) by =4 €23-0720-04 Switch paddla = & *
— B5B-0612-00 VVarning papar B - K23-0724-04 Switch paddla ISTEY) e
{Transmitter saction) = K2 7-0405-0d Knob =3
— K29-0714-03 Knob = 3 Pie
- | DZ1-0808-056 Band sha't K29-0715 04 Fointer knob IMETER SW\ ir
D22 0402-C6 Universal coupling x 2 = K29-0718-04 | Knob # 6 [RIT 3W) e
D22.-0404 05 Universal joint |
D32-0075-04 Switch stoppar =0 MN8%-0303-08 Hex head screw = 2 [VFO)
- EO2-0104-132 Dioda socket x 2 bf = TO3-0027-15 Spaakar
— F04-0152-056 I typa receptacle [ANT!
ENE-04561-°6 4P meral socket (MIC)
= ENE-0751-05 TP OIN socket (ACSY)
= | E05-0851-05 8P DIN socket x 2 (EXT VFO, XVTR) CONNECTOR UNIT {X41-1190-00) Schematic. Page 32
=07-0403-06 4P Mic plug
EQ? 0761-05 TP DIN plug Refl No. Parts No, Description rnRufl_\.‘p'
=09 0671 06 6P sguare plug
E11-C003-15 Earphone jack = 2 (EXT-SP, FSK-KEY! RESISTOR
E11-C005-15 3 pale phone jack [KEY) . —
i £11-0034-75 US jack [haadphone) Rl !FII‘J 14CE2EGGC] [ Carnon Bl + 5% 1/4W
- E13-0101-05 1P pirjack = 4
E14-0101 06 1P pirp'ug {Speaker!
EZ21 0007 05 Serew terminal (GND) LED UNIT (X41-1200-00) Schematic: Page 32
E2Z 0043-04 Earth lug (ANT) T ) Re
T E23-0418-05 | Terminal = 6 Ref. Mo Parts Mo. | Drescription bl
= E29-040/-05 | Bridge connector = 29 # =
— [28-0409-04 Lerth olate o] CAPACITOR
— E31-2004-05 Square cannaciocr IPOWER 8P) = {73 ] CEQ4W1A220 l[iectrnly‘lic 22uF 10V |
02 SEMICONDUCTOR
F10-1243-04 Silizan steal plata ]
F15-0601 04 Shadow mask D1~4 | W11-0430-08 ‘LED SEL-103wW I
F15-0625 04 Shadow mask -3
Ga1-03089 04 Spring (GND} - SWITCH UNIT (X41-1230-00} Schematic: Page 32
509 0406-05 Kneb spring - __ L
GO9 041005 Knob spring * 3 Ref. No. Raits No. Deseripfion i
> G13-0827-04 Cushion b CAPACITOR
- HO1-2598-04 Cartan [INSIDE! (KL{WI 7 4,5 | CEC4WIHRS / [I:Iect'olvllc Q.47uF 5OV
— HO1-7597-04 Cartan {INSIDE) (T) o T RESISTOR
HC1-2642 04 Carran [INSIDE) (K1.{W) S type G4 T
HO1-2843 04 Cartan {INSIDE] (T) S tvpe % ni-8 ] AD14CE2Enmd [Carbon eesll 4 5% 174w
= HO3-1884-04 Carton {OUTSIDE] (K] w SEMICONDUCTOR
HG3-1885-04 Carten (OUTSIDE] (T) %
= HO3-1886-04 Carton (OUTSIDE] (W} 7 o | V11-0384-05 EZﬁne' tioze WZ-050
- HO3-1722-04 Carton [OUTSIDE) (K] S type %
— HC3-1723-04 Carton (DUTSIDE! (W] 8 type W
= HO3-1724-04 Cartan {OUTSIDE! (1) S 1-,-2; < 2 e e O %
S22 S36 202615 Lever switzh
F10-2515-02 Front packing fixtura It 54,5 S.2A02-05 R 5
F10-2516 02 Rear packing fixture % 56,7 S36.2029.05 EvREA
H12:0446-04 Cusion % S8 540-2409-15  |Push switch
= HZo 1414.03 Pratective cover T 59,10 S40.2404-0F Push switch
H2G DOZ8-04 Pratective bag 31 340 240915 Push switch
H26-0120-04 Pratactive ban 512 =40-2404-08 Fush switch
39



T5-180S

PARTS LIST

AVR UNIT {X43-1340-00) Schematic: Page 32 COILPACK UNIT (X44-1290-00) Schematic: Page 20
Ref. No. Parts MNo. Description He Ra<. Ma, Parts No. Description Re-
i _marl»:s—: I | -nm
CAPACITOR CAPACITOR
ca CED4W1E221  |Electrolytic 220pF 25V Ci CCABRH1H101 [Crramic 100pF =56% i
Ch.B CEQO4W1C220 |Eectralylic 23 u4F 16V cZ CO0881H122) [Styrens 1200p7 =5%
ca CEDAWIATO1 Elrotralytic 10CeF 10V c3 CCabRHIH161d|Caramin T EQpF RS
Cca,14 CEDAWICZE1 Electrobytic Z220uF 18V ~4 CCARRIMIHA20  Ceramic 353aF LB,
16 CEQ4W 12220 |Electrelyue ZA00F 18V €5 CC45RA1ETB1. [Ceramic 150 pF + ROy
19 C20-0807-05 | Electrolytic 2200u- 28Y | % | |cB CC45AH1HA470. [Ceramic 47 pl £5%
RESISTOR cra CCARRHTIHEAC |[Ceramic bapF + 50
S AM— e ol = c3 CCAsRHTHT 21 [Cararmie 120pF 1 65%
Re RS14GEIDS 70 | Metal film 471 =5% 2W 1o CCAGRITHEEC0] | Ceramic BhHpfF = 5%
R7 ROz-0621 D6 Cemant resistor 180 + 10% BV 4 Lk | CCABRHTHI &1 Caramic 150pF t 6%
R1-5, RDO14CEZE2e2) | Carbon oo} + 5% 1:4W ci12 CCASRHIHI 30 Ceramic A3pF =5%
E~19 C13 CC4BRHTIHTG1]  Caramic 160p~ =6%
T CCABRHIHZ 70J | Ceramiz 27npF + 5%
— FOTENTIGMETER 1 |Z15.186 CCABRHIHGBARD | Ceramic 56uF + 6%
YR R1:2-1405 05 | 1 kOQIB) | 17 CC45RHTH121J | Coramic 120pF L b%
C18 CCAGBRHIHEB0. |Ceramic 56 pF + 5%
SEMICONDULCTOR c26 lCo0-0456 05 |Ceramic 0.047xF 5OV
al,2 V030845 06 | Transistar 25C045(Q) ‘ Cal CCABSLIHTOUD |Ceramu 10pF *C.opf
Q3 Vi1 -1016-06 Transistar 28 1015(Y) caz CC455L1H220] |Caramin 24pF + 6%
N4 WO 013906 Trangistar 2SA671TOE) ‘ caif COO03STH3I91Y | Styrene 380pr + 5%
05-8 | W03-0845-06 Transister 25094510 ce7 CC4ERHTH22 1) Caramic 220pF + 6%
08 Ww01-0139-06 Transistor 254671TD(R) czs COOB5TH391)  Styrene 380pF + 5%
D1,2 v11-0078-08 Do 151555 C29 CA92MTHZ22K  Mylar D.00Z2uF 0%
D34 Y11 024308 Zener diode WZ 061 C30 CCABRHTIH1E1d  Ceramiz 180pF =hb%
D5 W11-4181 BE Zener dinde  WZ-040 | o3 CC4B5RHITHTZ1.4| Ceramiz 120p= = 8%
= 2 ca2 CC4BRHTHZ2Z1J | Ceramic 220pF +5%
i COIL/CHOKE TRANSFORMER 33 COOASTHIA2 |Styrens 1060pF  +5%
8l L15-0018-05 Choke transformsr cad CC45RHA1H121]| Caramic 120pkF + 5%
L1 L40 1021-03 Ferri-inductar 1 mH Cas CCARRHIH270 | Ceramic 27pF +5%
L2 Li3-0624-05 Choke coil 2.44H Ci6 CCA5RHT1H1E81 | Caramie 1500F + 0%
E g CODSSTHES TS |Styrene GRORF 5%
c38 CCAGRHTHESO) | Caramie BEpF + 0%
c3g CC45MAH1H1 80| Ceramic 18pF + 5%
C40 CC45RHTH&E0 |Caramic GEpF + 5%
o4 CC45SL1HAT 1 |Ceramic 470pF + 5%
RF UNIT (X44-1280-00} Schematic: Page 19 |[C42 CCAEBRH1TH390J |Caramic 39pF +5%
) PG R C43 CC4AGRAHTHOE0C | Ceramic EpF +0.25p
Rgt N RarE e Description o feas CCABRH1THATO| Caramic 47pF 1 5%
€45 CCARSLTIHIZTY Ceramic 330pF + 5%
L. CAPACITOH C46 CCA5RH1H330J Ceramic 33pF £5%
os CC45SL1H101J |Ceramic 1000k 1+ 5% c47 CCAERHTHEBOY Ceramic 56EnF + 5%
ca,in C91-045B-05 Ceraniic 0.047F 25V cag CC45RH1R3a0] | Ceramic 39pF + 6%
C11 CCA4BSL1HT01J |Ceramic 1000F  +5% L34 CCABRH1H101J| Ceramic THOpE oo
C16 CC45SLT1HCECC [Caramic 5pF +0.25pF CE3 CEO4WI1E330 Clecrrolytic 33pF 25V
©17.20,21|C81-0456-05  |Ceramic 0.047,F 25V CE5 €20-0272.05 |Ceramic 0.01pF S0V
Cod CC45SL1HATO) |Caramic 47pF 5 Cceq CC45RH1HT B0 [Ceramic T&pF + 5%
o CCASSLTHOSOD |Caramic BeF 10 5pF CEB CODZM1H104K [Mylar 0.14F  =£10%
CB7 CS1SE1VA33M |Tantaium 0.35uk asv
RESISTOR (#4313 CEC4AWIE4ART Elactralytic 4. FuF 25Y
R1~386 RO14CBZECozd | Carban il + 5% 1/4W
R35 |RCOBGF2H 152 | Salid 1,544 £ 5% 1/12W RESISTOR
SEMICONDUCTOR R1-~ 38 iFID1dl'_‘.H2E‘M'-J LCarbon mewsf) + 5% 14w
i}y VD3-1816-06  |Transistar 25C1815(Y) SEMICONDUCTOR
2 09-1002-46 E (CRY ——————
Tl e e e wsoan
a3 VO3.1815.08 Transistor 28C1B150Y) : QQ V(03-1959-08 TrunsESLUr 25019590y
Q1o V03012605 | Trensistor  25C734{Y) a5 b g
Q4 V03-1959-06 | Transistor 25C1959]Y)
D1,2 Vi11-1263-06 Liode BAZTE
D3 V¥11-0076 05 | Diade 151568 D12 [W11-007606 |Dioda 151555
[RL3 Y11-0414-05 Diude 152588 L
D5,6 V11 0076-05 | Diode 131665 | TRANSFORMER/COIL/VARIABLE CAPACITOR
COIL/TRANSFORMER T L19-0210-056 | AF transformar
T L30-0506 06 FT & ] L15-0314-0% R rransformer
TZ.3 L18-0303-05 Wide band transformar L1 L34-0559-05 Tran r.m.l
Ta L20-0506-05 T 2 12 L34-0BEB-05 frag coil {red!
11.~5 L40-1511.03 Earti-indictsr: 1B0EH L3 L34-0759 00 |Tuning col 1.5MHz  (brown) | 1‘};_J
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Ref. No. Farts No. Cescription He- Rizf. Mo Parts MNo. Deecription Re
rmarks marks
L4 L34-07€65-05 Turing coil 10MHz  (orange! & C25 CEQAVV1C100 Electrolvtic 10uF 16V
LS L34-0760-05 Turing coil 3.5MHz  (red) o C27 CEO4W I1HAGT Electrolytic C.47ufF  BOV
L& L34-07€7-D5 Turing coil TMHz yallow) = cos c91-0466-05 Ceramic  Q.047uF 25V
k7 L34-0762-D% |Tunimgool  1AMHz  (gsont = | |c3o CC4BCHIHOBOC | Ceramic  SpF +0 25pF
. P A e # | lea CCABRHIH101) | Ceramc  100pF  +5%
‘ B A TG, eull Sl SRR “ | |caz €91-0457-05 Ceramic  0.022uF 26V
L1C L34-0769-05 Turning col 1.6MHz  (brawn) i S
I L34-0765-05 Tuning col TOMH: lorangel e Ca3 CCA5RHIHION Cerumic 100pF 15%
L12 L34-0760-06 |Tuning el 3.5MHz ired) % | [E3e35 GERBRHIHZZOL | Corpip = BApF 0%
L1a L34-0761-05 Tuning coil 7 Mbz ivellaw) & €40 CED4W1C220 Electrolytic 22uF 16V
L4 LR4-0762-06 | Turing ol 14MHz  igreen] o C42 CC45CHTH330] Ceramic  33pF £6%
L1E L34-0763-05 Tuning coill 21MHEz  {white! i c43 C91-0457-056 Ceramic 0.022yF 25V
L1€ L34-0764-05 Turing ol 2BMHz ibluel 1 c45 CCA4BSLIH1GO] Ceramic 15 pF +5%
L17 L34-0766-05 | BPF coll 1.54 ibrown) i CAB CL45SLTH220J Ceramic  22oF  —5%
o LEA Rl | TEEA 188  Wlack * | |car~s0| ce10457 06 Ceramic  0.0224F 25V
LA L34-0766-08 | BRF ool Tobit (B ® | lesi CC45SLTHOBOC  Ceramic  SpF 10.25pF
L20 L34-0768-05 BPFF cail d.54A ired) s e R £ . o
L2 L34-0769.05  BPF coll 358  iblack) | [Pt (EABSLIOSG) | Treove:: MpE 2B
L33 L34-0768-05 BPE coil 354 ired) 5 CE4.54, | C21-0457-05 L‘e'arr!l.c 0.022xF 2BV
Lo L34 077005 BPF coil A {rallow) % cE7 C91-0457-05 Ceramic D.022uF 2BV
L34 L34-0771-05  BPF coll 7B {blgck = £52.60 | €31-0457-05 Ceramic  0.022pF 28V
L5 L34 077005  BPF coil 74 ivallow) i Ca2 C81-0467-0h Ceramic  Q.02ZuF 25V
L26 L34-0772-05  |BFF coil 144 igreen| -.;- ce6 C97-0457-058 Ceramic  0.02ZuF 25V
Lz? L34 0773-06 BPF cail 148 thlack) 3 ce? CC4BCH1H100D Ceramic 10pF =0.5pF
Lza L34-0772-05 BFF cail 144 igreen; 1 CB8 C91-0457-05 Ceramic Q022pF 2BV
28 L34-0774-08 BPF cail 214 iwhitel 1% C6o CCASSLIHI01 Ceremic 100pF  =B%
L3O L34-0335-05 BFF cc!l 218 iblﬂck]l = £75 CC485LTH150. Ceramic 15pF +5%
s S il = e ¥ | [c72.80 | co10457-05 Coramic  0.022uF 25V
L33 L34-0777-05  |BPF cail 286 lblack g [ SRS Ge Eoistan: DREgEre ol
L34 L34.07 75606 BPF cail 28 A Ihlack) % c8s CEQ4W 15220 Flactralytic 22uF 16
L35 140-3301-03  |Ferri-inductor ~ 33xH ol 91045005 Lol ORTAE (2R
L2E LAD-1011-04  |Ferri induetor  100.H [ cgs CEQ4W1THCIO Eleetralytic 1uF 50V
L37 L40-1511-03 Ferri-incuctor 1 50aH CE9 CEO4VTESRT E'ectrolytic 4. 7;F 25Y
L3E L33-0032-056 Choke coil 3.3H caz CED4\W 14470 Ewctiolytic 47uF 10V
L39 L40-1592-02 Ferri-incuctar  1.5pH cai Can-0272-05 Ceramic 0.0uF 50V
L40 |L40-3391 03 |Ferri-induetor  3.3pH ca4 CEO4WIC100 Elactralytiz 10gF 18Y
[93-1:7 CH1-0457-06 Caramic 0.022,F Z25%
Ve C02-G013-06 | Variable capaciter | # Cy6 CEOAWITHOID Electrolytic 1:F BOV
MISCELLANEOUS car C91-0456-05 Ceramic  0.047.F 2BY
= m 3 B 5 “ ca8.89 CEDSW T CT00 Electrolytic 10uF 18Y
& REFRANION [RaarywElerask y # €100 101 CCABSL1HO30C | Ceramic  3pF +0,25pF
iy C102.103 C81-0457-D58 Ceramic 0.022uF 2BV
R PREH0RGR - |Rene REE C105.106 CCABSLIHOGOC | Ceramic  5pF +0.25pF
B |D73.0401.04  |Sproker C108 | CEO4W1E4R? Elactrolytic 4.7uF 25V
— 013-0402-04  [Sproket c109 CA92MIH 104K Mylar 0. 1uF +10%
i D16-C402-04 |Chan ass'y c1io CABZMIHTBIK Mylar 0016xF 1710%
EFE CEC4WI1C100 Elzctrolyte 10uF 16Y
E112 CA92MIH392ZK Mylar 0.0039uF 110%
IF UNIT (X48-1240-11) Schematic: Page 22 |[c11a CEQAWTHRA47 Electrolytc 0.474F GOV
. ; Ra- 14 CEC4W1A101Q Electrolytic 100uF 10V
Hed- Mo, Parts No. Lsscrptien marks | | €116 cECawiczzo Electrolybe 220F 16V
Ci16 COa2MIE 104K Ml ylar 0 1uF =10%
= CAPACITOR c117 CEQAWIC227 Electrolytic 220uF 16V
{63 CC4b5L1H470] |Caramic 47pF =EB% c118 CEQO4W1A4TD Electrolytic 47uF 10V
Ci~4 £391-0457-06 Cararmic D.0Z2ufF 2BV C119~122 CQ92M1H123K Mylar DO12uF +10%
Cs CC45SL1HO30C |Ceramic  3pF ~0.26pF c123 CEOaWTHO10 Electrolytic 1uF 50V
c7 CY91-0457-06 Ceramic 0022uF 25V ci124 CEQAWICT100 Electrolytic 10uF 16V
cs CC455L1H470J | Ceramic 47pF +5% 125 C91-0456-08 Caramic D.047uF 25V
ci1 CEQ4W1A4T70 Electrolytic 47uF 10w c127 CC458LT1H101] Caramiz 100pF +5%
cl1z CEQ4W1C 100 Electrolytic 10uF 16Y €123.130 CEQ4W1T1HO1O Electralytic 1uF 50V
C14.15 CC4ABESLTHOROC |Ceramic EpF +0.26pF €131 CEQ4WI1C100 Electrolytic 10uF 168V
C16.17 £91-0456 05 Ceramic C.047uF 25Y €132 CEQaW1C221 Electrolytic 220uF 16V
C19 CEMWIHRAT Electralytiz 0.47pF  BOV €133 CEO4W1C010 Electrolytic 1uF 16V
cza £91-0456-05 Ceramic 0.047uF 25V €136 CEO4WI1C100 Electrolytic 10pxF 16V
C22 CED4WI1C100 Electroiytic 10uF 18V C136 CEDAWIC22D Eiectroytic 22uF 16V
G223 CEQ4WTHR47 Electrolytic 0.47uF BOV C137 CEO4W1ATD Eiectroiytic 100xF 10V
cz4 C91-0456-05 Ceramic 0.047,F 25V C13B CEMMWICTOD Clectroivtic 10uF 16V
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Befl MNo. Parts No. Description ;'__‘:(;ks Ref. Mo Farts Ma. Diagcript on mF:;rlks
c139 lCQBEMTHﬂ-?ZK Mylar Q0047 uF +10% D26- 22 |W11-0076-06 Dicdea 1815585
c140 CEO4WTHO10  |Electrolvtic 1uF EOV 029 ¥11-0370-05 | Diode 151687
C143 CCASSLIHA7OJ |Ceramic 47pF 8% D30-38 |V11.0076.05 | Dinde 1871585
C144 £91-0457-05 Ceramic 0.022uF 25V L4042 \.’_1 1-03:0-0? D!udc 15 ‘53 7
C145 £C455L1HO50C |Ceramic 5pF +0.28pF Ra3hg  eLLB0S105 | Disds i
C146,14% |C91-0457-05  |Ceramic 0022uF 25V e Ol e o Tl b Ehh
e 057,68 W11-0370-05 Dicda 1518987
£180 CCASUJTHZ7OU |Ceramic #1pF 5% D59 Vi1 007505 | Diode 151555
C151 CC45UJ1H220d [Ceramiz 22pF =54% DEO~B3 |\V11-0051-05 Diode 1NBD
c1s2 CCA55L1H470] | Ceramic 47pF 15% D65.66  |V11-0076-05  Diede 151555
C153.154 C21-0457-05 Ceramc Qo22qF 2BV D&7,68 V11-0240-05 Zener dinde WZ- 090
C155 CCABCHTHOBOC | Ceramic GpfF ~0.25pF DBY.70 V11 0051-05 Dinds 1MNBD
c1682 GCOARSLIH227) | Ceramic 220pF =b% n26, 64 Mot used |
c163 C81-0466-06 | Ceramic 0.047uF  25¥ POTENTIOMETER
c164 CEC4W 14470 Elactrolytic 47uk oV = T — _
C165 CO92MIH152K | Mylar 0.0015uF +10% VR1 R12-1002-05 Semi-fixed 'r-_'s!:stur 1k
C1686 CC455L1H1 01 | Coramic 100} - B WRZ ’R 2-3002-08 .‘;Hrri—“?xad 'eﬁfsmr 10k?—f .
C189  |C91-0456-05 | Ceramic 0047uF 25V S g ;L: 4::33 i ”?t,‘.: 5
181 = =T . -TIxeq raa: L
Gl | EEMVHRRA - | Emelmlitier . winbi  SOK VR5-11.13|312.3036.06 | Semi fixed resstar 10k
C171.172 |CS1GE1EQ1OM | Tantalum TuF 25V VR12 Nich s
C134 CQ82M1H103K | Mylsr DRIE St VR14 R12-3412 056 | Somifised meietor  10k2
c177 CC45SL1K101d  Ceramic 10CpF +5% VR1EG R172-3408-05 Sericticad 3740
CE, 38 77, 113, 158, 160 Not used VR16 R12-04C1 05 Semi-fixed resistor 1000
RESISTOR TRIMMER/COIL/IFT/FILTER
®y2.187 MNat veed TED CO5-0031-15 Trommer 10pF
R1--204 |[RO1ACRZEoucy | Carbon el + 5% 14w
L] L34 0781-08 Tining aoil iredi i
SEMICONDUCTOR L2,3 L42-1611-03 Ferr-industor 75Uk |
; E . L4 -6 L34 078205 Tuning roil 456«Hz e
= ; T . = ; LE L4D 1021 03 | Ferri-inductar 1mH
03 -\.-tDj-1 0!5_:—31: Trans,stor 2::#\101'5[‘(! Le L34-0537-05 Tunng coil iblack!
08 V01101806 |Transimor  29A10150) L (LAREE L T i ol
o bty L1, 2 L34-3780-05 Turing coil ibluel i
ot yasepazan - (RET R 00 L12 L34-0781-05 | Tuning coi ired) o
Q1o |v03694508 |Tmndeer  2SCousicl L4 |L4O-1811-03 | Foutinductor 180
011 V01-1015-08 TR 2SAT015(7) L1§ L34-078 I-I.'H:I Tunfn.q col 1 ired)
; = L18~19 |L4C-1511-02 Fari-induztor 150uH
Q12.13 W03-0845-05 Transmr-jr 250C345[0) L20 140101125 Farrisinductor 100xH
014 VO3-0079-05 | ransistor 25C460(B L21,22 L4C-1517. 02 Feriidinductor TEORH
Ql5=t7 \MEa-1pe2-48 LET Aaedlan) 123 L34-0567-05 | Tuning coil [orangs)
a1e V03-0945 0B TI’UF‘IS!SK?T 25295—550‘: L2a,25.27 |L40 1511 03 Farti-inductor 150uH
813 0 :2383128: I:i:f:f::; i:;gfg;g, 128 L40-1301-03 | Ferri-nductor 15k
o Y i ; L29 L30 0504-06  FT 4BEKHz
aee e A L) Suki e 131 140330703  Farrisirductor 33eH
Qa23- 25 |V03 094506 Transistor 25C945(0; 26.30.32 Not usad
Qaz2e voa-0C12-08 EEE 25K 19{GR)
a27 V01-1015-06 | Transistor 25A1Q15(Y) XE1 1 71-0208-06  Crystal filter 8 B3MHz(SSR!
a28 Vw03-0079-05 Transistor 250460(8) |
29,30 Y03-0355-05 Transislor 23C1000(GR) CF1 I'_?2-031C—Ub Ceramic filier 8. B3MHz
asi |W03-0945 06 |Transistor 250845(0) ]
asz W03-0356-06 [ Transislos 25C10001GR) 3
a3z V30107306 IC TA7140P w | [s1.2 $31-1403 06 | Slide switch
Q34 VO3-00/9-05 Transistar 28C4ECIEB)
Qis V08-0012-08 FFT 75K 1GR] AL £51-2408 06 Belay GIv-2
Qaig VO 3-0945-08 Transistar 25C840i10)
a3y VO1-1015-08 Trangistar 25A1016(Y] =1 J31 060204 P board collar né
- 142-0404-05 PC board zush )
D=4 W11-0051-08 Dinde 160
0s V11 0076085 Diodc 1815665
D6 V11-4161-36 | Varicap-dioce ISVadA AF VOX UNIT (X49-1130-00) Schematic: Page 24
D7-16 W11-0370-05 Dinda 151687
D17,18 |V11 0081 05 |Diode 1NBO Ref Mo. Parts No. Description er:I-cs
o148 W11-0240-05 Zenar dinde Wz-04a0 Jossrces
D20 V11 007606 | Diode 151655 CAPACITOR
- N o 074 T Sl
gi; :'1 1 _géfg_gg éﬂl { g :V52105'5 c c CEO4W1C2220 | Electrolytic  22004F 1 g v
023 Ve fo o B L e c2 CEO4WTC330 | Electrolytic  33#F 18V
D74 W11-0240.05 Zenar-diats WZ-080 (00 ] CEOAW AT Electrolytic 100pF 10V
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Ref. Mn. Parts No. Descrigtion Fe- Ref. Na Parts Mo. Descrintion Be
marks | marks
CE CEQ4W 18470 Electrolytic 47uF 1oV C3E C891 0467-08 Caramie 0.0224F 25V
CE CEQ4WI1C330 Electrohytic 33uf 16Y C36.37 CCABCHTHDZOC | Ceramic 3pF +0.256pF
clo CEO4W 1C471 Electrolytic 470uF 16Y C38 CS1%E1VRZZM | Tantalum 022uF 35V
c11 CEQ4WIHO1D Electrolytic 1uF 50V C&d,42 C90-0272-05 Ceramig DO14F sOv
c12 C381 0456-05 Caramie 0.047ukF 28V Cab 48 CC45CH1H220) | Ceramic 22pF +5%
Cc14 CEC4WI1HR47 Elactrolytic 0.47¢F 50V C51.,52 CCABRHIH100D | Ceramic 1CpF +0.5zF
C15 CEQ4W 14470 Elactrohytic 47uF 10V Ch3 CC45CH1HORGC | Caramic 0.5pF +0.28pF
C15-~1B | CEC4W1H3ZR3 Electrolytic 3.3uF GOV C54 COD.0272.05 | Ceramic 0014F SOV
C19 C971-0456-05 Ceramic 0.047uF 2BV (5121 | CC455L1H101 | Ceramic 100pF +B%
c20 CEQ4W1TATD1 Electrolytic 100uF 1oV chg Co0-0272-08 Ceramic 0.01uF BOV
ca £91-0466-08 Caramie 0.047uF 2BV CE0 CCABCHTIHO20C | Ceramic 2pF =0.26pF
&g CC4RSLIHTAT] Caramic 100pF +5% Ce1 CCASCHIHZ20] | Ceramic 22pF =5%
c23 £971-0457 06 Caramic 0.022uF 25V CceZ CCABTH1HAAOC | Ceramic 3pF =0.25pF
c25 CEQaW 14470 Elzctrolytic 47.F ov CB3 C81-0467-05 Caramic 0.022,F 25V
227 COYZMTHT04K Mylar 0 1uF +£10% CG4d CS1BET1VRZ2ZM | Tantalum 0.22uF 35V
cig C91-0457-058 Caramic po22.F 2BV CaE C90-0272-05 Ceramic 001 uF 50OV
C29 CEO4WIHDIO Electrolytic 1pF BOv CE6 C91-0457-05 Cergmic 0022uF 2BV
£30.31 £91-0456 05 Ceramic DO47uF 2BV ce7 CC4ESLIHT01 | Ceremic 100pF +5%
C13 Not used | (o 1] CCABSLTHZ21J | Catamic 220pF + 5%
l : C70 CC4ESL1HE31) | Ceramia 330pF +5%
RESSTON 072,73 |CC45UJTH180S |Ceramic 18pF 5%
F1~28 RDI4CB2Ex+4] Carbon oA} + 5% 104y Cc74 CC45UJT1HZ?Cd | Ceramic 27pF +5%
RZ7 Mot usad C75.76 CEQ4WI1C220 Elzctrolytic 22uF 168Y
SEMICONDUCTOR REGISTOR
a1 YW30-0208-08 I ANZ1SH H1-380 RD14CB2E=2=2) Carbon oot} + 5% T4
Q2 Y01-0113-0E Transstar 25AA26(Y) R77 Not usec
Q3 Y03 09435 06 Transistor  25C946i00 il R
04 Y03-1775-08 Transistor 2SC1275(E) SEMICONDUCTOR
Q5~7 v03-0946-08 Transistor 25C945(Q)
fals) V01-1015-08 Transistar 25A10150Y) Q1.2 VO3-00739-08 Transistor ZECAG0MR)
a9- 11 Y03-0945.08 Transisler  25CA45I0) a3 V03-1953-06 Transistor 25C1968iY)
Q12 Y01-1015-08 Transistar 25A10150) Q48 V02 0079-05 Transistor 25C460[8)
oy V30-C153-05 1C SMN7ERT4N
D1 Y11-0076-0% Digde 1571555 Q8,9 V03-0079-05  |Transstor 25C460(B)
D2~ V1005105 Dinde NGO ao V03 094508  |Transistor 25C945(Q)
pe -9 V11-0076-08 | Diode 157555 a1 V30-0153-05  |IC SN7E514N
TRANSFORMER/CDIL alz-14 |V0O3-0079-05 Transistor 25C460(B;
Q15 V032-1959-08 Transistor 25C1959[Y}
T L15:0016-06 Chnka transfonmer
T2 L13 Q001 08 Input trarsfonmer D1~4 YV11-0370-05 Diode 151687
D3z V11 007805 Dicde 151555
L1 L33-0032-06 Choke coil 3.3pH Dé V11-0317-05 |Varicap-dinode 182208
D7 Y11 043208 Varicap diode ITT210
IDE~14 Y11-0076-058 Dicde 1515565
PREMIX UNIT (X50-1570-00] Schematic: Page 26 POTENTIOMETER
Fef. No. Parts . Description s | VR1.2 [R12-1408-05  [Semifixed resister 140
YR3 R12-3411-06 Sami-Tixed resister 47k0
CAPACITOR WA4-7 R12-1405-05  |Sami-fixed rasister  1KO
1 CCA5CH1H220J Ceramig 232pF +5% TRIMMER/COIL/CRYSTAL
c2 C91-0457-08 Ceramic 0.022uF 25V .
ca.4 CCABSLIHIB1Y | Ceramic 150pF  +5% TC1~3  LOG-0013-16 | Ceramic trimmer Z0pF
cs CCABCHIH1B0J | Caramic 18pF  45% ) -
ce CC45CHIH100D | Ceramic 10pF L0 BpF 7 12 |L34-0784.06 | Tuning coil 40MKz -
c7.10 C91-0457-05 Ceramic 0.0224F 25V ihea L34-0785-05 | Tuning coll 48 MHz s
: Sl J Th L32-02C1-06 Cscillater coil 8.83MHz
c14 | SRR ININO. | el 10pF  +0.6pF T6 L32 061915 |Csvillator vei 46.6MHz %
C15 | LCasCH1H2204 | Ceramic 22pF  +5% = nsiaoE Raia
c16G CCABCHIH10CD Ceramic 10pF +0.5pF
cie C21-0457-05 Ceramic Q.022uF 25V L1-5 L3C-1511-03 Farri-inductar 150xH
27,28 CC45RHIH 100D | Ceramic 10pF +0.5pF L7.,8 L40-3301 03 Farriinductor 33pH
c29 Co4ARCH T HORES Caramic 0.5aF +0.28pF L2.10 L40-1511-03 Ferri-inductar 150uH
030 CCAGTHTH330J Caramic 33pF 1 5% L11 L40-3301-03 Farri-inducter 33uH
c31 CC48THTHO20C | Ceramic 3pF +0.25pF LiZ~14 |L40-6801-08 | Feri-inductor 68pH
32 C91-0457-05 Ceramic 00224F 25V L15 L40-1511-02 Ferr!~!nductor 1504H
= s - L16.17 L4Q-6801-03 Ferri-inductor G8pH
G3s CC45THTHOIOC [ Ceramic BpF +0.25pF L1819 |L40-1892.02 |Ferri-inductor 1.8wH
cad CC45THIH1204 Ceramic 12pF =B L20~24 | 140-1511-03 Ferri-inductar 150aH
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Hef, Na. Parts No. Daszcription R"_ Fef. Ma. Parts No. Description RE_’
mars<g MAarx<s
L26 140-3391-03 Ferri-inductor 3.3aH ce2 CC4ECH2HERC) Ceramic G8pF + B
L2& L23-0266 06 Choke ooil 28uH CB3 CC45CHZH330) Ceramiv 39pF + 5%
L2828 [L40-1811.03 Farri-inductor  150pH cak CM393D2ZHI02J | Mica 10CUpF 5%
L6.27 Nt used CH7 [os] GE 1 EH4?M Tantalum 0.47uF 28V
ciz CCA455L1HII0 Ceramic 33oF + 6%
=3 7 o EAE !
X1 177-0831-05 Quartz crystal 46 503MHz(F RIT) & | 222 S b G AR
* g 5 CCA45CHZH107] Croramic 100pF +5%
®Z L &'.‘:485 06 Cuartz crysral BB&B.EKHZ‘LEBI c7E CCASELINAA0) e 33pF  15%
x3 L77-0485-05 Quertz crystal BE31.5kH2(USD) C4R Fd Not used
MISCELLANEOUS ces.71 Mot usad
RL1 551-240B-08 Relay G2v-2iDC12V) RESISTOR
RL2 £51-4401-056 Ralay LZMNAIDCT 2V)
R1~20 RO 1aCB2Ezz0] Cearban vzl + 5% 1/4wW
e E18 0201-05 Crystal sackat R3~5 Nat used
R12~14 Not used
| J31-0602-04 PC haard collar < 6
- Jaz-0404-05 PC board bush %6 SEMICONDUCTQOR
01-3 VOI-C183-0% Transistor 28CT33Y]
LPF UNIT (X51-1180-00) Schematic: Page 25 |01 V11007606  Dicde 151556
D2,3.4 V11-C0E1-05 Dicde 1NE0
Ref. No. Parts No. Description Re- | |D5,5,10 | V110076-05 Diude 151665
matks] ko780 | Not used
CAPACITOR
c1 CMo3D2H 182 Mica 1800pF +6% - |
cz CMU3D2H152J Mica 1500pF +5% POTENTIOMETER 1
C3. 4 CC45CHZH101) | Geramic 100pF  +5% VR1.2 | R12-3410.05 Semi-fixad resistar  10kilB] %
(3] CMEak2H152J Mica 1600pF +5% VR3 | R12-2035-08 Semi fixed resister 47 k2[B)
CB CMEAD2H182) Mica 1800pF +E%
G CM33D2HEE1J Mica GBOpr =5% TRINMER/COIL
cs |CM33D2HE271J Iica 820pF +6% TG COB-0043-05 Ceramic trmmer 20pF
(o1 |CC45CHZHA30)  |Coramin a9pr x5%
Faffile | CC45CH2ZHESCQ) |Ceramic G8pF + 6% 1] L3L4-07HE-0b Filzor coil A 1.8MHz o
Gl CME3DEHEZ 1 Mica B820pF =5% L2 L34-0787-056 Flzer coil B 1.8MHz *
C12 CMO3DZHEE T Mica 680pF +5% L3 L34 0786 06 Filter coil A 1.8MHz e
Ci13 CCASCHZH1Z1 Ceramic 120pF x5% L L34-0728-05 Fller ceil C 3.5BMHz %
c14 CMB3DZH391) Mica 390pF +5% LE L34 0799 06 Filzer coil D 3.6MH:z ok
C15.16 CCABCHZHZ220J  Ceramic 22pF + 5% LE L34-0788-05 Filter coil C  3.5MHz 4
ci7 CMSID2ZH391d Mica 390pF +5% L7 L34-0B00-05 Filter coil E 7MHz <
clg CCABCHZH121. Caramic 120pF 45% 18 L34-0B01-08 Filrar coil F TMHz +r
c19 CC45CHZHGE0J Ceramic 68pF + 3% L9 L34 080008 Filier coil E 7MHz w3
c20 COARCH2HI21.d Ceramic 120pF L5% L1Q L34-0BD2-15 Filter coil G T4 MHz b
ca1,22 CC45CHZHI00D | Ceramic 10pF +0.5pF L1 L34 0R0O3 156 Filter coil H 14 MH7 T
C23 CCABCHZH121)  |Ceramic 120pF +5% L2 L34-0B0O2-15 Fiter coil G 14 MHz i
CZa CC45CH2ZHBRD) Ceramic e68npF +=5% L13 L34-0804-15 Filter cail | 21MHz o
fededst CC4BCH2ZH270J Ceramic 27pF =5% L4 L34-08D5-1% Filter coil J 21MHz 5
CZ6 CC4BCHZHR20U Ceramic 82pF =5% L156 L34-0R04-15 Filter cail | 21 MHz -4
27 CCAS5CH2HOBOD  |Ceramic BpF =+ 8pF L18 L34 0808 12 Filter coil K 28MHz o
CZE CCARCH2HA20J  |Ceramic BZpF =5% Tglrg L34-0BO7-15 Filter coil L~ 28BMHz e
cz2g CC4BCH2H270d  [Ceramic 27pF 5% L18 L34-08B05-15 Filter cail K~ 28BMHz ¥
Cio CCA5CH2H 380 Ceramic 39pF +5% L18~26 |L40-1511-03 Ferri-inductor  150pH
C31 CC48CHZHE80) | Ceramic BEpF  +5% L27 L19-0310-08 RF transfarmar
caz CCABCHZHC40C  |Ceramic apF +0.26pF Lz8 L40-1021-03 | Ferri-inductor 1 mH
£33 CC45CH2ZHB80U Ceramic BEpF +5% L2 L40-1611-03 Farri-inductar 150uH
c34d CC4BCH2ZH3A0) Caramic 39pF +5%
£35 CCa5s5L1H331Y Ceramic 330pF  +£5%
c36 CCABSLIH151J  Ceremic 150pF 5% MISCELLANEOUS
C48.49 |CC45CHZHI61J  Ceramic 160pF  +£5% 51 501-2418-G5 Ratary switch W
CEQ CCABCHZIHEBZOJ  Ceramic BZpF +BpF
C51,52 CC45CHZHI01)  Ceramic 100pF =5% EL1 561-2407-05 Ralay o
C&3 CC45CHZHEBZ0] Croramic 82pF + 0%
Co4 CC45CH2ZHEGC]  Ceramic 56pF  +5% 5 E13-0101-05 Pin jack =2
&8 CCa4sCHZHT01 Cerannc 10CpF  +5%
ol CC4BCH2ZHOBCD Ceramic 8pF +0.5 pF AR JET-0019-08 vinvle tie
Cs7 CC45CHZH101J Ceramic 10GpF +5%
CEa CC45CH2HE8CJ  |Ceramic SEpF  L5%
CBg CC4BCH2ZH3I80) | Ceramic 39pF  +£5%
CEO CC45CH2HBB0J | Ceramic B8pF 5%
CE1 CCABCH2HO4OC | Caramic apF =0.25pF |
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FINAL ASS'Y UNIT (X60-1130-00)

PARTS LIST

TS-180S5

Raf. Ma. Parts No. Drescription Ra- Ret. No. Parts Mo, ] Dascription He
ke marks
= ¥E6-1330-00 10W  Einalunit o ."IE -0502-04 PC board (.:nlla.' w4
: X56-1340-00 100W Final unit % 2 i I el ol
100W FINAL UNIT (X56-1340-00} Schematic Paga 29
. ; y et No. Pzrts Mo De stion
10W FINAL UNIT (X66-1330-00) Schematic: Page 28 o e gl marks
R CAPACITOR
Rel. Mo Pars Ma. Description 2
- marks | 1 CVSBLZHERTY | Misa 680pF - 5%
CAFPACITOR Cz.3 CRARDZHZZZM | Ceramic CO022eF = 10%
: ol 41 0456 05 | Ceramic 0.047uF 25V
(58 CCABCHTHTIE1Y Ceramic 180pF  +5% L | CECAWIC100 | Electolytic 1C.F 18V
C2~4 C91-0466-05 Ceramic  0.047uF 25V ca CEO4W1H471Q | Electiolytic a470uF 25V
C5 CCABCHTHBEO Ceramic G8pF 15% c11.12 81 0468-06 Laminated capacizor 0.47.F i
(ol 91 0457-05 Ceramic  0.022uF 2BV 1 CU1-0458 05 | Ceramic 0.047uF 25Y
c7.4 C31-0456 05 Caramic  0.047uF 2BV cla CK4GFIH104Z | Ceramic G.1uF +EC%, - 20%
€10,12 | C21-U54506 Caramic  0.047uF 25V C15-18 |CK45DIHAZIM | Cerame 0.0022pF & 1Q3¢
c1a CEQ4W1C100 Electrolytc 104F 16V c19 |CK46F1H104Z | Ceramic:  O.1uF 1 8O3, -20%
. : p C21.24  CM9302H221J | Mica 220pF  £6%
€15, *91-0458- Sars D047uF 25V : /
cl? B | 6BI-04BR-08 Eor:";'cd Lirar €265, 26 CK4BFIH103Z | Ceramic ~ C.01uF  +BO%, 20%
LS = g
C27 C91-04568-05 Caramic Qo047cF 2BV
X B Mpl; TEramic 04T uF Ry _
Gl Co1-0468 05 ‘E‘E"“”“ - B e €28,20  CM93D2H3H0J | Mica 33:F  L6%
c21 CEO4W1E10 estrabpie DIDOGE ko C30-34 CCa8SLEHZ21J| Ceremic 3204F  *5%
ce? CCABSLIHAJ1J | Ceramic  470aF  +5% C36,37 | C91-0458.05 | Laminated cepacitor  0.47uF 4
C23 CCABCH2ZHBS0. | Ceramic  6BoF  +5% €4.5.6.10,20,22.22.35 Natiisa
c2b CC4R5LTHZZT Ceramic 220pF +5% |
c26.27 CC45S5L1HIB 1 Ceramic 160pF  +5% RESISTOR
] | 3 2 %
Rl -4 RS14AB3A3RE | Metal film 3.80 = E%O1W
RESISTOR _ : :
: ~ . _JIRE® RCOSGFZH1E0) Seold 160 =6% 12w
/2.5 Mot used FZ.8 RCCBGFZHERG.) Solid 5.61 =45% T2W
RE.7 RCOBGF2ZH471d Salid & FoN —5%  1/2W R19,20 RCCHCFZHERE.] Solid b.B{ =5% 1/2W
RE. 9 RCOSGF2H 150  Sold 184 +5% 1/2W R21722  RS14ABIA4RTI Metal film 274 15% W
R1617 | 4COBGF2H2210 | Solid 200 £BW  12W R?3.24  |RCO5GFZH2Z20J Solid 224 6% 1/2W
R18 RCOSGF2H2ZR2J | Solid 370 15%  1/2W RO-18  RD14CB2Ew-=  Carbon ecel +5% 1/4W
R19 RCOBGFZH150) | Solid 154 16% 12w Re12.13 | | Mot usec
[R1~15 |RD14882E290) Carnon soofy  1B% 174w | SEMICONDUCTOR
SEMICONDUCTOR a1,2 YOE-1011-06 Trensistor SRF1714
an VO3-207E-06 isnGeio: 2502075 a3 VOA4-COAGB-D6 Transistar 25D235IM
02.3 V03 250806 R 2502500 Q4 'v':C'I:'-C"I 83-05 Tu-cut:sist:-r 25G7331Y)
04 V03-0336-05 fransistor  25C498(Y) 21 YT paAaleh |[NYansor Sad
Qs VY03-0183-05 Transistor  25C7330Y1 POTENTIOMETER
D9 ¥11-4160-06 Diade BZ-240 VA1 A12:3025-08 Semi fixec resister 10 kB
Dz V22-0037-05 VEs ay.0a V2 A12-0408-08 Soemi fixed register 10018) i,
| M i
POTENTIOMETER TRANSFORMER/COIL
VR1 A12-3025-05 Semi-fixed resistor 1 0kU(B) 1 lL13-0305-05  [Input masching transformer 5
VR2 R12-0408-05 Semi-fixed resistor 100 0(f; ha L13-0316-05 | Ourput marehing transtormer
— JL1,2 L33-0629-05 Choke cuil 1 3uH o
TRANSFORMER/COIL L3 L33-C025-05  |Choke ecil 1,30k
TE Ao A1 G :
T1 L13-0303-15 | Inpur matching transformer e L_" B ILTL: (I‘i;: o3 F_r" rhirductor - 160,H )
T2 L13-0302-08 Outpul matching trarsformar “ o g ol g ¢
L8 L33-0622-16 Choke coil B 15uH
L1 L33-0628-08 Choke ceil 0.EuH % MISCELLANEGUS
Lz L40-4701-03 Ferri-inductor 47 uH T
La L33-0617-05 REC (wide band) 29 uH Till SE58-1403-05 Thermostat [insulating typa 1207°C)
La 133-0629-06 | Choke col 1.24H - Al Hasteny
LE.8 L40-1511 03 Ferri-inductar 150uH 0 F20-0074-05  Insulating mica
L7 L33-0601-05 Rk vl 2.2.H F29-0014-0% Insulating wasnc
LE L40-1611-03 Farri-inductar 150uH
LS L39-0407-05 Detecting ool 6.6,.H , ’
i ik B e i e R COUNTER ASS'Y (60-1100-00) Schematic: Page 30.33
21 L19-031C-058 RF transfc ] y
- : rermes Fe’ No. Parts M. Drascription Re
MISCELLANEQUS DAL
= [F20-0078 05 Insulating plate 2 - X54-1420-00 | Divide urit o
| F29-0014-08 Insulating washar X54-1430-00 Disolay unit b1
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TS-1808

PARTS LIST

DIVIDE UNIT (X54-1420-00) Schematic: Page 33
Ref, No. Parts No. Description Re- Ref. Ma. ‘ Farts MNo. Dascription Re-
| marks marks
CAPACITOR Q10 | vao-0181 058 |IC SN745CCN
4 |a11 Van-1078-08 1c HE74196P =
1 | CC45SL1H181d | Ceramic 160pF 5% 12,13 | vao-108308 |IC HE A 4LS00P
3 CC458L1H221. | Caramie 220pF  +5% ol V30110806 |ic 741 S9ON
ce—16 Not used aia V30-1039-06  [IC TCA51BEP
RESISTOR 015,76 W30 1048-06 IC TC401306F
T {1Q17 W30-1028-06 1z 1C74C4LIEBP Tr
R1~15 R 4CB2Eo=z)  Carbon falninl ] + 5 T\ 018 w201 0R0-06 e TCAQ27BP
RIO~13 Mot used 019 W30-1079-06 IS TC7400BP -
020 V30-1081-08 P TMC1000 &
021,22 Y(3-1815 08 Transistar 28C18156iY)
SEMICONDUCTOR — 1yl V30-1010-28 IC HD74LE42P
1.2 YU3-0073 06 Transistor 28Ca80(B) or| ¥30-1105-06 IC T4LS42N
Q3 V30-1082-06 | IC HD74L583P & Q24,35 | ¥03-0845-C8 | Trensistar 25054510
ol V30110308 | IC 74LEYIN O26~42 | Y01 1015-08 | Transistar 25A1015(Y!
Q4.5 v3g-1032-08 | IC TCAL180P Q43 V03-0073-05 | Transistor 2SC4801B]
as V03-1815-06 Trarsistor 25C181681Y) 5} VIi1-4161-F6 Zener dipde WZ-040
a7 visteIBaE | e HETRLS0R # ||p2~s |v11-0076-05 | Diode 151555
or| W3G-1106-08 | IC 74LSE0N o7 V11-4180-86  Zenor diote WZ-071
jok:] V30-1084-08 [ TC401 3BP (sl V17-4180-96 | Zenar diode BZ-2&0
a9 V30-1079-08 1T TCFAGORP '
u1o V30 100756 IC HD74LS04P TRANSFORMER/COIL
or| Va0 1104-06 [ ic 74LS04N T1 L34-0784-05 | Tuningcol  40MHz
Tz L12-0305 06 Oscillating transiorrmier
COIL
L1 L&0-4711-03 | Ferri-inductor -~ 470;H L1 Rl ELIAR . LR | S
- L2, 3 L33-0025Co Choke coil 1l
L4 .33-0220-08 Choke cul 2.4uH
DISPLAY UNIT (X54-1430-00)  Schematic: Page 30 |17 e i
MISCELLANEOUS
Ref. Ma. Parts No. Descriplion Re-
marss| | — E0QZ-07106-05 C socket
CAPACITOR ) )
— - F2O-0078-05 Insulating mica
c4 CC485L1H121)| Ceramic 120pF +=5%
ca CEQAWTHR4T Electrelytic 0.47uF 50V i J31-0502 68 Bead = &
c7 CC48SLIH1 21| Coramic 120pF L 5%
831 CEOAWTAT1ODT Electrolytic 100uF 10V — 531-1401 06 Slice switch
S CAag92mMIH332K | Mylar Q.0C33:F +£10%
c10 C91-045E-05 Ceramic 0.047uF 28Y - | TS5 O0G2-06  |Piezo-electric buzzer x
c11 CEDaAW1C220 | Electralytic 22uF 18y
ciz CEQaW14470 | Electrolytic 7rF 10w ‘ — ‘ V40-7760-88 ilr‘:d'.cati"g whe 9-BT-12
C13~15 | CH1-0456-05 Ceramis 0.047F 25w
Cc16 CECAW1 A4 /0 Electrolytic 47 uF 10
C17 CEQ4W1A101  Elactrolytic T00gF 10V VFO ASS'Y UNIT (X60-1110-00)
c18 CS15E1VR33M | Tantalum 0.33uF 35V |
c19 CO92MIHATIK | Mylar 0.047,F =10% Raf. MNa. | Ferts No. Description Fe-
c2a CED4WTH10C |Flectrolytic  10gxF 5OV ‘ ) marks
<21 CO92MIH223R | Myler 0022 F =10% MISCELLANEQUS
ca22 CEQ4WI1E100 Electralytic 10uF 25V e e
¢23,24 C31-0456-05 Ceramic 0.047,F 25V BO1-0618-15 Cial escutchneon iy
c15 CCA5AH1H10G! | Caramic 10pF +0.5pF = glg-ggl g-gi imm 9';5-55\ =
1A : i F e 20- x Dial snale &
caz CEO4W1AT0T | Electrolytic 100uF 10v = B20-0813-14  |Dial scale B
- B30-0803-05 Plat lamp 12, aDmA
RESISTOR | — | = n42-1671-04 Seal *
R1-44 RO14CE2ExC]) | Carbon wad] &+ 5% &
R45 46 RA0-0510-08 Compaosite resistor 4. 7k0 8 D21 0B11-24 Dial shatt o
Ra7 RB0-0518-08 Composite resistor 47k x 8
A48 RS0 05171-056 Composite resistor 47 kI = 8 K?1-0743-04 Main wrob i
R49 ~ 52 l AD14CRB2EQCC. | Carbon 2000 — 5 1,4V - KZ29.0/20 04 Calibration knoh o
SEMICONDUCTOR - X40-114C-00 VFO unit ¢
P ]
a1-3 V03-0073-05 lransistor 2SC460(B] )
a4 VO1-1015-06 | Transistor 2SA10156(Y) VFO UNIT (X40-1140-00) Schematic: Page 28
(985} V01-0113-058 Transistor 2SA49E1Y) . i
Q& V30-1020-16 |1 NIMTELOG/A Ref. Mo, | Farts Ne. Description -\-\F:;ks
az VQ1-1015-06 | Transistar 28A107151Y) I
Qs VO3.1B15-06 | Transistor 28C1R16(Y) |2 CAPACITOR |
Qg VO1-1016 06 | Transistar 28A107817) £ icK45F1H1037 |Cnramic 0.01uF  +80%—20%
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TS-180S
PARTS LIST

&

Ref. Mo, Parts No. Description He: Ref. No Parts Mo, Deseription Re-
marks | | marks
oo CCaBSLIH1RD |Ceramic 18pF 5% €45 €31 04567-06  |Ceramic 0.022xF 28Y
5 ~OABCHIHTCOD |Ceramis 10pF +0.6pF c7.B CC4‘:CH1H-3501’_‘.| Caramic 5pF +0.25pF
c4 CcCabsL1H180 |Ceramis 18pF +5% o=} CO92MTH Q4K [Mylar C.1pk =10%
ca CKA5BTHILZK  |Ceramic D.00TuF  =10% C11 CC4hSLTIHEE1.) |Ceramic 230pF +=5%
ce CK4GF1H2237  |Ceramic 0.022,F —80%, 20% c1z 81-0457-05  |Ceramic Q.022pF 25V
il 091-0456.05 |Ceramic C.0474F 25V c13 CEQ4W1A470Q |Electrolytic A7F 10V
ca CCA5CHIHOBAC |Caramia SpF +0.25pF c14 CA1-0457-C5  |Ceramic 0ip2gF 25V,
co CKASBIH102ZK | Ceramic 0.0014F +10% g% CCABRH 2200 Cergroe cepr kG
ain C91 0456-06 | Caramic 0.047.F 25V C16 CCAERHTH220J |Ceramic Yepr BN
€12 CCABAGTHOBOC | Ceramic 5pF +0.26pF = CESHAM LT A e T
c1a CCABLGTHATO) Ceramic 47pF +5% cre EEASUITHI 204 |Cearamic 18pr. 5%
cia CCABLGTHZ20J Ceramic 22 pF —5% cig €910457-05  |Ceramic 0.0224F 26V
©15,16 |CCABLGTH151J Ceramic 150pF  =5% czo CEQAW1E4R7  Elsctrolyic  4.74F 2BV
c17 CC45PGTHI 80U |Ceramic 18pF LER c COABJJTHISZ0] L"eramu: 33pF +!3‘3f-
C1E CCAGRETHT 80 | Ceramic 18pF L 5% ca2z CCABLJTHI80) |Ceramic 18oF :l:f}‘:‘tla
cie CC45LGTHI21] |Ceramic  120pF  +5% B2 e L e e
cz0 CCABEGTH101) | Ceramic 100pF  15% - e s i
ey ! - c26 k,ca.r-._u‘J_.Hsz Ceram_: 27pF =E%
J | c27 CO1 045705  |Ceramic 0.022pF 25V
: RESISTOR c28 SCABUJTHZZ0) [Ceramic 22pF =5%
T . - 28 CCABRHIH330 |Caramic 33pF ~ 5%
O M2 g O L il gkl €30 CCASUJTH330J |Ceramic 33::F L5%
SEMICQNDUCTOR (ol CCAsUMH100D| Ceramic 10pF +0.5pF
B c3z C81-0457-05 |Ceramic D.022uF 2BV
ﬂz t‘gg-ggza 35 EEI Biizgm G35 CEO4WITFAR?  |Clectrolytic 4.7 uF 25V
2 j 11-05 25K 1 4 CCASRHTHT80J |Ceramic g 5%
Q34 V3-0073-0h | Translstor 28C46Q1R) Eib CEDE\T.:: E:t;{?o ge:tr:ol;tic 4?,; 2151::'h
LS V11 4161-36 A {EvETA ‘ ::38 ':01-04”.\? 05 Eeramlrz C.022uF 25}" :
037 COABRHAHZ 700 Ceramic 27pF 4+ 5%
D1,2.3.4 | Mot used £as CCasTHTHZ 700 Ceramic 27 uF +5%
VCITRIMMER/COIL ofct:] CC4BRHT1HEZ0 Ceramic 33pF 1L5%
sl 5, b oo ; e
w VG CO2-0017-08 YVariablo capacitar ‘ B ?jt; Eg?:ﬁ*‘;ﬁé; i EE::'; ;T(prz E ?53\?”
% ¥ 5 i 2 ,1.
caz CCAGRHI1H220J | Ceramic 22pF =5%
T CO5-0305-05  [Trimmer 12pF 43 CO1-0467 05 |Ceramin D.02ZpF 25V
1c2 COG-0013-718 Trimmer 20pF Ca4a CFO4W 1EdR / Eectrolytic 4. 7uF 25V
: CAS €971 04567-06 |Caramic 0.022uF 25V
-1.2 40-4711-03 Ferriinductar 470k 45 ZC45AH1H330J | Ceramic 33pF LB%
L3 L4C 1601-05 Farri-inductor  15aH 47 CC45THIHAZO. | Caramic a2pF +5%
LE,7 L4C-4711-03 Forri-inductor - 470uH CdR coasiH1HT 804 | Coramia 15pF LG9,
L10 L22-0612-08 Qsciliating wuil & C4n CCABRINHZTFON| Ceramiz 27pF + 5%
L11 L40-4711-03 Fomi-induztor 470uH Ch1.62 CCAGRAH1HOTOD| Ceramin 7pF +0.6pF
L4.6,8,9 Mot used | |3 CCABCHTHARSL Ceramic 0.5RF +0.25pF
Q MISCELLANEOUS ChHb CCABCHTHO 100 Ceramic 1ok +0.20pF
4 | Che CCABOHIH150J| Ceramic 15pF +0%
— B42-16465-04 Inzicating plate CET C91-0457 06 Caramic 0.022.F 28V
C71~-73 | CCABRHIH329J| Ceram'c 33pF L 5%
= 022-0405-05  Couphng c?7 CC45RHT1H180DJ Ceramic 18pF ~E%
- D40-0607 05 |MRial mechanism # crg CCAGRHIH270J Ceramic 27 pF = 5%
c79 CC45RHTH180J Ceramic 1 BpF = 5%
= E13 0163-05 | 1P pn jack csc CC45RHTHT 80| Ceramic 15pi +5%
C81 CC45RHTH1 20.| Ceramic 12pF £ 6%
N 432-0732-04  [Spucer caz CC45RHTH 80| Caramic 16pF +5%
CB3 CCA4ERHTIHTZCJ| Cararmic 12pF +56%
' s84q CCABRHIHT0OD) Cerarmic 10pF +0.5pk
PLL ASS Y UNIT ‘xsn-‘l-lzo-‘l‘” [W Wpe 61} CB5,BG CCABRHTHT 204| Ceramic 12pF + 5%
it o, . T Ria- Ca7 | CLABRMIHZ20J| Ceramic 22aF + 5%
rnarks Cee CLABRH1H1 20| Ceramic 12pF + 5%
= w50 1EEN-00 ALL winit ca6 CEn4W'IA1010 Elzctrolytic '!CIC'V,F 1o
-~ %53-7120 11 MATRIX unit (£ S C97,09, | C90-027206 |Ceramic 0.01F  2BY
- %53-1130-61  |MATRIX urit (W) - 161,103
€105 Ca1 0467-08 Ceramiv 0.022,F 2BV
108 CEO4WITE1070 | Electrolytic 100.F  25¥
PLL UNIT (X50-1560-00] Schematic: Page 35 |©172 CEO4WIHCTC | Elecuuiyle Tul SOV
“ €143 CCASSLIR23 1] | Coramic 330pF 5%
3 Ref. MNo. i Parts Mo. Descriptinn \ -mF;f-ks C118 CEO4W1A3310Q |FElectrolytic 330uF 10V
- 1 lc11s, €91-08457-05 | Ceramic 0.0224F 25V
. CAPACITOR 119,121
Al = 3 T | ez CCABSLTHEZZ1J | Ceramic 220pF  =5%
y C3 CEC4W 144700 |Ermctralyric 47uF 1oy c124 CCABCH T 220 Ceoramic 22pF 5%
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TS-180S

PARTS LIST

Hef. No. Farts Mo, Cescriotion Re- Raf. Mo, Parts Na. Descriptior R
merks marks
C136.130D|0C01.0457-068  |Ceramic Q.0Z2uF  2BY TRIMMER/TRANSFORMER/COIL/CRYSTAL
€137 C90-0272-05  |Ceramic 0.Q7xF  25¢ TCH C05-0013-16  |Ceramis timmar  20pF
81,2 C81-04581-05 Capaeiter larray tvpa) O uFwd T L32-0814-15 Oscillating coil 28MHz
ca1-0463-05 Capacitor tarray tavpe) Q.01 uF=4 T2 ~32-081 E LIl 5] Oscillating coil T4.21 Wbz T
C66,74,75,76,90 Moot *.R ";? '.')Eﬁ 1608 OSC_lllalfng u_u 7. 10N Hz ki
! 4 L3z-081/-08 Useillating coi 1.5,3.5MHz
RESISTOR TE.6 L34-0795-05 Tuning eoil 49MHz
R*~160 |RAD14CB2E=0) | Carbon ool £5% 14w e t;ig?g; U: ;f.::;g;r;?lmns —
CEE] RS14ARZAZA0I | Matal fim 330 +£5% 1W ] i soilioc gt e e .
SEMICONDLUCTOR T10 L34-0783-156 Tuning coil
T14 L34-0785-05 i -
Q1.2 W3-1907-06 Transistor 28C1807 T15 L34-0756-05 o
03 V03 0945 056 | Trensistor 2SCO45(0) Sl (54078 OF i
04~8 V03-1775-08 | Transistor 25C1775(E) T17 L34-0757-05 Tanagrasi 4
07 V02-0111-05  |FET 25K 15 (BL) T18 134-0785-06 | Tuning coil
gD (M Bulldde (T et T1g L34-0787-05  |Tuning cail
011,12 |¥03-0078-08 | Transistor FS5 A0 720 [L34.0788.05 | Tuning soil &
Qg VapQled0s |k SHzbo AN T21 [L34-0720-C5 | Tuning coil %
a4 NOEAl9b s [lEandisior 25b1 200 % | | 722 |L34-0788-05 | Tuning coil
a1e VIORE-C0V9-05 Irensisior 23C460(3) 23 [Lza-0re708 1uning cail
Q1s VDE-1907-06 | Transistar 25C1907 o e [34.0782-06 | Tuning cail
Q17.18 |V02C07905  |Transisior 2SCL60(8) T25 L34.0797.05 Feiediig ool
Q18 V30-1047-08 I1C HOD74LS1683P T11~13 :
of vic-1037-08 |10 FALSTAIN Natused
Q20 V30-1076-08 12 HD74574P id
ail W30-1112-060 1o SNTAS7AN 1 Li=3 I L4G-1011-03 Ferr -inductor - 100pH
Q21 V-30-1078-08 |1 HD74500P 4 L4 L4C-6B01-03  |Ferr-inductar  B8gH
o V3C-0181-05 |1 SNTASO0N LE LAG-1611-03  |Ferr-inductar 150pH
Q22 VA0 104 /06 I HU /4L 1623P LE-9 L4C-6801-03 Ferr-inductor B¥uH
o V3iQ-1037-06 |1 7415183N 1'0~13 [14C-1011-03  |Farr-industar  100uH
Q23 V30 104B 06 |IC HO74LSC0P L'4,15 |L4Q-1511-03 |Ferr-inductor  150uH
ol WIC-1005-06 |12 SNTALSDON 1'6~18 [L40-1011-03  |Far-industar  100uH
of VIC1111-06 |1 74LS00N ir L1a LaQ 279202 |Fer inductor 2.7 uH
aza V3C-1077-C8 |1 Ho 7451127 L20 L&0-1032-02  |Fer--inductar  1mH
of| VAC-D1RE-0F  |IC SNTAST12N & L21 L40 279202 |Ferr-inductar 2.7 uk
azs V3G-0173-05 I MCA4044F Lz L40-1092-02 | Fers-inductar  1mH
026 VAC-10B2-06 |1 HR741593P L23 [L4G-3301-03  |Ferr-inductar  33uH
ol V3G-1113-06 [ SNT4LS533N [ : L40-15117-03 Ferr-inductor  150uH
orl V3C-1103-06 I F4LSI3N L2526  |LA0-1011-03  |Fer--inductar 1004
azi VG 1016 OE Transistor 254101 5(Y) L27 L40-1001-03 Ferri-inductor  10uH
a2y VO3-0945-06 | Trangistar 25094510 Lz8 L40-1511-03 | Ferricindustor  160kH
28 VADO1e805  |IC FS2B05 Lz8 L40 3325 04 | Ferriinductor  3.3mH
Q30 Y03-1959-06 | [ransistor 25 oo L3c L4C-1011-04 | Ferririnductar  1004H
031-33 [VCA-0073-08 Trarsistar 23C4801B)
034~ 45 |VO3-0945-06 | Trarsistor ZSCI4510) w1 |L7?_083?_05 Bt orpstat, fikikz z
o1-3 V11-0414-05  |Diove 152588
L4 V11-0078-GE | Diona 151665 MATRIX UNIT (X53-1130-00) Schematic: Page 31
N6 V11041405  |Dioce 152684 |
L6 V11-4187-36  |Vari-cep doda  15VE3A Raf. No. | Parts No. | Description Ba-
C7.8 Y11-0076-G5 | Diade 1516AR5 [ [
(51} V11-0414-05  |Diode 152588 SEMICONDUCTOR
D10 V11-4167-36  |Var-cap dada 18VE3A =]
011,12 |[V11 0078 CE  |Dioge 187855 D?-43 |¥11-0076-06 | Dinde 151585
C13 Y11-0414-08 Cinde 152588 01,1520 I Not used (K)
C14 V11-4187-3€ Veri-cep dioda 1SVH3A 013.20 | Not used (WHTHX]
C15 V11-0078-05  |Dinde 157 ERE I
016 V11-0414-05  |Diede 152588 Schamatic:
D17 V11007605 |Diode 157558 MEMORY ASSY UNIT (X60-1090-00) Page 36
[BRR V11 4187 36 Vari cap diode TSVEZA
L1y ¥11-0078-05  |Ciode 157555 Ref. No. e Heserintion Re-
C20 V11037005  |Diede 157687 L AT
£22-26, |V11-03/0-08 Liode 157647 MISCELLANEOUS
20-3
D3Z--44 [V11 0078 08 |Dioge 187kbY = B42-16/0-04  Irdicating plate
D21.27 Mot used
- 231-0502-04 PC board collar
POTENTIOMETER iy JA2.0404-0F € noase bush
VRl R12-3411-06 |Sami fixed resister  47kQ = Z81-G401-05  Nylon bane
48




PARTS LIST

TS-180S

Ref. Na. Parts No. Description R Ref, Ne. Parts Ne. Doscription He
marks markes
X50-1560 00  |[VCO unit cas CCABRHIHAZ0| Caramic 33pF 6%
¥E3.1100-00 CONTROL umit ] co99 CCABRHIHTEQD| Caramic 16pF + 5%
c10o1 Ca91-.0457-05 Ceramic C.022.F 25V
cln4 CIOAWIC100 | Electiolytic 10uF 16V
VCO UNIT (X50-1550-00] Schematic: Page 36 |[cias CCassLIHT &S | Ceramic 180pF  =5%
T .. Re- C106,107 CCa53L1H2/1J | Ceramic 270pF 4 h%
£t iy Ears b, Berpton e lene CCABSLIHTE1 | Ceramic 18O0pF  45%
€111 C81 045605 Ceramic 0.047uF 25V
__CAPACITOR ci12 COF7M1H473K | Ceramic 0.047uF +10%
Cd C51-0457-05 Caramic g.022uF 2BV 113 CCAB5LTHZ/1J | Ceramic 270GpF +=5%
Cs CCABRH1HZ204|Caramic 22pF + 5% cil14 €91-0458-05  |Ceramic 0.047.F 25V
ce,7 CC4A5CHTH100D| Ceramic 10RF +0 6oF G115 CEC4W 144700 | Electrolylic A7 uF 10V
CE CCABCH1H120J|Ceramin 12pf + 5% C116~-128 CCABRTHIAZK | Caramic 0O01pF F10%
ca £91-0457-08 0.0224F 25V C18,26,29,30,31,32,33,50 51,NOT USED
i SEASCHT N7 47pE o 62.62,78 91,100,102,103
c11 Ca1-0457-08 Ceramic 0.0220F  20Y | i/ (b |
C12-14 |[CO104EBCE  |Ceramic 0.047ub 2BV RESISTOR
c16.17 CCABAATIHLT70J | Ceramic 7eF + 5% =
19 CO8ZMIHA 73K | Mylar O.Da7uF +10% F1~113 |RD1&4CBZ2E0wd ]Carbcn oz +5% 1/4W
czo CEOAWI1C100 Electiolytic 10pF 16V RY.B7 Not used
2 C91-0456-05  Ceramic C.047,F 25V -
o2z CQIZMIHTO4K [Mylar O +£10% | SEMICONDUCTOR i |
e LRI A TER MY S 0UA TR &, | O a1 V03 1969-06  Transistor 25C18591Y)
02476 |COIZMIHZZIK |Wiylsr 0022.F +£10% s V03-0079-05 | Trensistor 28CAEOB)
Cz7 CON:04RE.08 |Ceramiic 0.047uF 25V aa V01-1016-06 | Transistor 2SA1015(Y)
C25 CY1-0&57 05 [Ceramic D.022uF 25V 04,5 V03.0079.05 | Transistor 25CAE0IB}
C34 CCABSLT1H331J [Ceramiz 330pF  +5% s V0S-0011-06 | FET 2SK19(Y)
€38 LLdpab Tho 7 T [Ceamim 3200k =h Q7~10 |V03-17/506 |Transstor 25C17750E)
(36,38,39|C81-0456-05  |Cerame 0.047,F 28V sl S e Sl
G40 2 i el 2zpk 5% Q12 VD3 007905  |Transistor ISCABOR)
C41 C31-0457-05  |Ceramic 0.022,F 2BY 013 VO3-0316-05 | Transistor 2509456(R)
caz C#1-0456-05 Ceramic 0,047 5F 25V G75,16 W09 0082.08 rET IGKA0IMI
c43 C97-0457-Db  |Ceramic 0.023:F 28V 017 W03-0079-05 | Transiston 25C460/E)
G CEASAH AL Cersne i . T C1s VD1-1015-06 | Tranaistor ZSA1C16(Y)
Cabmad |CO1-0457:00,  |Ceamie QO3TpF ZEN 01g v09-0011-05  |FET 25K190v]
Ca9 CCARCHTHO30C| Ceramic SpF +0.260F Q2o VD3-0073-05 rifelo 2SCABOIR)
cs2 CC4ERHTHA70.) | Caramic 47pF  L16% Qs Y03-1807 06 | Transistar 25C1907
CH3 CC45CHTHT00D| Ceremic 10pF =0.5pf 022 VD3-0073-05 | Transistor 2SCAGOR)
Cob b6 COT-0456-06  |Ceremic 0.0474F 28V 023,24  ¥030316 056 | Transistor 25CLBR)
Cogl Lolturoh | bedme DR chy 025 ¥01-0113-05 | Transistor 25A496(Y)
CBE 59 |CCAGRHIHD7ZOC Ceramic 7pF 1 0.36pF G vao 017365 |Ic MCA044P
Cs0 CC&55LTHOBOC Ceramic Apf +0.25pk 027 V130-1100-06 I MC145890 -
Ca1 Le1-0457-0% Ceramic 0.022xF 28Y Qzs van-110%-06 i SN74LS 196N .
CG5 CC45B1H102K  Ceramic 0a01ur  +10% Q29 V30103506 |I0 TC4518EF
CB7 C91 0456 05 Ceramic 0.0474F 25V Q31 V3ac-1036-16  |IC TCA122P
c6a CO92MIHZZ3K |Mvlar C.022uF +10% Q32 VAC-1101 06 e NI TELOS A
CB59 CO92MIHEZZK |Mylar C.00B2uF 2 10% folck] va-0173-03 Ic MC4044P
c70 CO92MIHZF3K |NMylar 0.027uF +10% 034,35 | V03007905 | Transistor 25C4E0(B)
i CO82MIHEZ3K |Mylar C.U33uF L10% Q2B V30-1103-06  |IC F4LSE2N w
72,73 |CQUZMTHESZK [Mylar 0.0039uF = 10% Q37,38 |v30o 1106-08  |IC J4LSSON =
c74 COA2MIHTEIK |Mylar C.0164F +10% 014,30 Not used
Ci% COIZMIHZZ4K [Mylar 0.22,F  *10%
cig C91 0456-05  |Ceramin 0.047uF 25V o1 Y¥11-0370-05 | Dods 181687
277,79 CEQOAWICI101  |Elactrolytic T00uF 18V D2.,3 Vi1 0051-05 | Diods TNBU
fot:10] C91-04E6-06  |Ceramic 0.047uF 25V 04 ~6 ¥11-1280-36 | Vari-cap diode 18605
cal CEO4W1C101  |Electrolytic  TOO0xF 18V D/-10 |V¥11-0051-05 | Dieds 1NEC
ol: ] CEO4WIC100  |Electrolytic TOpF 16V D11~13 |V11-1280-36 | Vari-cag diode 15vB05
cR3 C81-0456-05  |Ceramic 0.047uF 25V 014,18 | ¥11-0240-05 | Zenar dinde We-020
cia CEO4WW1A4700 |Flzctrolytic 47 uF 10V TRIMMER/COIL/FILTER
(13 €91 046606 |Ceramic 0.047uF 25V - T
C86 CEOAWIC470  |Elactrolytic  4/4F 16v TC1 2 CO5-063C-16 | Ceramic trimmer  20pF
CA7,88 |CO1-D4E8-05  |Ceramic 0.047uF 25V '
cas CED4WICT10T  |Electrolytic  100.F  16Y = LADRATAT00 ' | Fardinducir. 470k
90 CQIZMIHI0ZK |Mylar 0.001.F =10% L2 L4-J—4‘1;f'f 1-03 Ferriinductor  220uH
coz CC45B1H102K  |Ceramic D.0074F  +10% tf 'Ll‘j“’ ]g; ey ;;g“:
€93 CagzMIH4 72k | Myiar 0.00474F £10% LG L4D-4711-03  |Ferri-inductor  470uH
a4 CQ92ZMIHIDAK | Myar 0.1k +10% L6 L40-3301-03  [Ferri-inductor  33uH
cgs CO92M 1HEB2K | Mylar 0.0056,F +10% L7~9 L40-2211-03  |Femidinductor 220uH
can |C21-0456-05 | Ceramic 0D.047,F 2BV Lie | 32-0620-06 | ODscillating coil 6MHz ~
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TS-180S

PARTS LIST/PACKING

Ref. No. Parts No. Dascription Re- Rif. No Parts No. Description Re-
| marks ) marks
L12 L40-6831-21 [Ferriinducier  88mH 17 V3I0-1079-08 1c TC74008P
113 L40-1541-27 Ferri-inductar  150mH 018 Van 104908  IC TOAD19BP
L14,18 LAQ-221103 Ferri-inductor  220uH 019,20 ViE0-0198-05 \c SN 7400
113 L34-0845-05 Tuning coil aMHz L 021 va0-1049-06  IC TCAQ198P
L20 L40-2211-03 Ferri-inductor  220pH Q22 V30 1091-08 IC TCBO3ZP e
L21 L34 0846-05 Tuning coil 8MHz w a23 YaAN-1080-06 MPLU TMC1010 =
Lz2 L34-0847-056 BM czail BMHz w aza YAO-1094-06 Ic TCESO1R 1 i
L23~27 |L40-2271-03 Fern-inductor  220uxH Q25 Yan-1020-16 Ic MJM7ELOS/A
L2& L33-0626-05  |Choke eoll 12mH ¥ a7 Va1-1015-06 | Transistor 25A10716Y)
L29 L40-8811-03  IFeri inductor BBOwH 028,28  V03-0845-06 | Transistor 25C945(0Q)
L3o L40-1035-05  Farr-inductor  10mH
L3 L33-0627-05 Choke cail 5.6mH i D1-120 Vv11-0076-05 Dicde 1575585
L3435 L4C-2211-03 Farri-ingduetar  220xH : D21 Vi1 41681 06 Zaner diode WZO44
L3B L32-0621-05 Oscillating coll 25MHz » D22 V11-41687-06 Zerer diode K090
L37 L33 0624-05 Chake coil 2.4pH D23 V11-0076-06 Diade 151665
L38 L40-1021-043 Ferri-inductor  1mH 01,2,28 Mot usad
L40 L40-2211-03 Ferri-inductar  220.H
L41 L4D-EBE11-03 Ferri-inductor  B80uH PR POTENTIOMETER
L42 LaD 4707-03 Ferr-inductor 47 :H VR1 R1Z2-0413.06 ‘Semi lized resister AT00NE) [
L43 L40-8801-03 Farri-inductor 68uH o ===
Ld4 120470103  |Ferri-inductor  47,H colL
L4s L40-4711-03 Farri-inductar  470uH L2 L&aD-2211-03 IFerri-inductor 220pH
LG L40-1021-03 Farri-inductor  1mH L4 L4D-4711-03 Ferri-inductor  470pH
L11.15.16,17,32,33.39 Not used L5 L&0-2211-03 Ferri-inductar  220uH
L6 L33-0601-056 Choke coil 2.2H |
XF1,2 L71-0213 05 MCF 7975kHz L1,3 Mot usad ‘
MISCELLANEQUS
CONTROL UNIT {X53-1100-00) Schematic: Page 36 | _ E02-0108-05 |IC socket  42P
T = = o [02-0108-06  |IC socket  22P T
Ref. No. Parts No. Description E;'
= : : | R | J13-0041-05 Fuee haolder =2
CAPACITOR o
C5,7,9.10|C91-0456-05 Caramic 0.047uF 256V PACKING
17 CAg2MT1HI 23K |Mylar 0.022uF x£10% e (NGIINg pUpc] .
1 i ; LY s BRZ-O6TZ-000 (KNI}
c1z CEO4W1HR47? |Electralytic 0.47uF BOV (346-D05E-00) (K1 - —p o™
cl1a CCASSLIHT21J |Caramic 120pF  +£5% TRy nemn el
C16 COAZMIH223K |Mylar D.DZZpF  + 10% /f"] P A i v
C16 CED4WI1C101  |Flectralytic 100uF 16V S e (EE0-26T3C0 [T
c17 CEO4WI1RO10  |Electrolytic 1uF 50V e F ‘;}b
cz3 CEO4WI1HIR3 |Electrolytic  3.34F  5CV ' ‘ s A
€26 CEO4W1C101 | Electroiytic 100u4F 16V ik il i
C27.28 C91-0458-05  |Caramic 0.04FuF 25V th12:9328:04) e Hacling Harine
c2a CEC4WIC470  |Electrolytic 47 uF 16v
C30 CEC4wWI1C101 Clactrolytic 100uF 168Y
C31-33 |COBZMIHATIK Mylar 0.047uF =10% R
|C34 CEOAW1H3R3  Electrolytic  3.3pF 5oV S
£35,36 |[COIZMIHATIK Mylar 0.0474F = 10%
C37.38 |CO1-046608 |Ceramic 0.047uF 26V 7 Cantor (insids)
C39,40 |CCa5SL1H127 |Caramic 120pF  +5% i e TR
c41 CEQAWIHO10 | Electrolytic 1uF 50V i Carton iInsics! IT)
C1~4.13.20.21 Not used A ey
I T = \ ETaaee o
| RESISTOR § 2o TR e Y 403172300 (W
b - . Zronl pauking ferirs S, - o \ {Hoz-yr2a.04 17
R1~55 AD14CB2Ex=) | Carbon o £ 5% TM'I-WW THID:2575-04 | ——= 5
Rag RS14GB3D100J | Metal fim 100 £5% 2w *Asassary ““\\\ kY G
—8 NOT USE acti 2 4 &
TR e L N N Ve
:EMICDNDUCTOH | e LA~
Q3 V02 1907-06  Transistor 2501807 I -
04-6  |V03-0945.06  Transistor 25C045(Q) —L 4 Wic plig
az V01-1015-08 | Transistor 25A1015(Y] e ]
8.9 VO3 0945-06 | Transistor 25C945(Q) dj " A e T
Q1o YC1-1015-08 | Transistor 25A10151Y) |I Fuot = 2
a1 VO1-0113-05 Iransistor 25A4986(Y) — Hoz-Godg-ta
a1z YO1-1015-06 | Transistor 2SA1016(V) |
013 V03 094506 | Transistor 25¢945(Q) e
Q14 Y01-1015-06 | Transistor 2561016(Y) R
Q1e V30-10056-66 IC SHT4LS00N (E23.04° 208!
iﬂs ¥30-1028-06 [ IC TC7404UBP AL o
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TS-180S

EXPLODED VIEW/DISASSEMBLY

.»/ -,
Lover knob (STBY) [ ™ ™ Lga,anaa RD
K23-0724-04} [ e o
(K23 wp-?zsﬂsﬁ)

Levar knah = &
(K23-0720-04)
Panel Switch mask % 7 \\ r

{A20.2335-15)  (B03-0510-04)
e

KMNab fitting spring
(GDY-0405-03)

Knob
(K29-0715-041( ! j)

s
Front glass
(B10-0B16-24)

Fush knob x 5

1K29-0716- 041// Switch mask x 7

i e : 1\_\ i
T S " Lnue:r knol
i {K23.0720-04)
X ‘lil Push knob x 3
(K27 0405-04}
4 |

R Flr {303-0510-04)
5 \'a % Brag |
(K23-0719-04] il Enolix 3 : d B
R (K21-0734-08) | ) oy,
5 i
(€ 23-0714-04) 7 a
T ing %3 Knob bush x 3
mab fitting spri '
Knob (BAND) = 3 142-0401-04)
HagR-e1a8) (K21 0723-04)
Fig. 32 Front panal axploded view
o~ “\\\ Rear panel
e p T {A23-1428-03) 2 poles phene jack
b Wi \ (E1 1-0005-15;\

7F DIM socket
{EQ6-0751 05)

! Earphone jeck
(E1 ‘1vUU{.13-’I B} (2}
&P DIN socket
. [EQ6-DBS1-08) (2}

Connector . -

{E31-2004-05)

T Earth lug
{E23 0043 04)

Potentiometer
(AMNTIVOX)
{R07 0040-05)

Slide switeh
(531-2007-05)

B
o, A% =
fil, ,3‘2\\ \:l
=

Ground scrawe =" 2 o |
{NO9-0266-05) (2] /‘ [@{4 “\\ = :::‘I?l:leS:ii c) .
h i /11-2163-86

AP Pin jack Scraw terminal

{E21-0007-05}

(E13.0101-05) (3)
Fig. 33 Rear panel disassembly

L : A
i, I/)] M type recepiacle
it (ED4 0152-08)

51



TS-1808

DISASSEMBLY/LEVEL DIAGRAM

{How to install the MEMORY ASS'Y unit)

(1) Remowvea four screws fram the IF unit (2 1240-11)
{as shown at right) Fig. 35.

(2] Bemove two connsctor (37, 38) from the Connectar unit
(x41-1190-00).

{3) Femove two screw from the Connacior unit.

(40 Installea four scraw from the MEMORY ASS'Y unit
(xB50-1090-00).

181 Cornect the 37 38 Consccior on the MEMORY ASS'Y
unit.

{To gain access to the RF unit)

(1) Remove four screw from the PLL ASS™Y urit
{xG60-1120-11).

!}_.@3" Self tapping round
L T~ head screws x 4
250 T (NB7-3006-26)

PLL ASS’Y unit
SR~ > (XG0:1120-11)

AE unit e
(%42-1280-00)

Fig. 34 Hepairing the RF unit

RECEIVER SECTION

BF it (%4421 2080-000

ANT T T b .
T IF trap ’_®L‘ ||II ol
i rf . 1:4 C'}‘_‘ : "E»J.“ i a2 ) '-19 -
h 4 | P =
:ﬁ:“" ity (] J‘L:. 1> {i!w.l = it
2 | R
i T oz rag

B2

B g
/ -, -
I = T
"
£ i N
- -
[ S
. -
- . . -
“ 2
e
o,

™ Silicon stee! plata
(F10-1248.04)

head seraw
{NB87-3014-45)

3 3 ]
Salf tapping round (X48-1240 11} Q

—— Self tapping round

?""r_ head screw x 4
= (N27-3006-46)

? MEMORY ASS'Y wunit
- e~ (X60-1020-00)

Fig. 35 Install the MEMORY ASS'Y unit

1= Lt (X48-1240-7 1] s
24 33 £l 22 TG 34

PFcO

! 2 AWy AR AMP %
D‘:;”‘;T_":[\*‘% :
5

i3 ) d

a.3vrms



a NOTES:

1. The figures shown are signal generzlor ouLDUT required
‘or a constant audio output with a corstart AF gam
corirol serting Set the AF gain control tor O 83V/8%
(B0 mW) zudio output O dB sigrel generator inpual &t

TRANSMITTER SECTION

TS-180S

LEVEL DIAGRAM /ADJUSTMENTS
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ADJUSTMENTS
GENERAL 3. RF VTVM

Adjustrmant procedures for this tranceiver ara classified nwo
forrmal adjustments requiring a full service banch and
simplified adjustment using a VTVM, AF and BF VTVM, AG,
and AF and RF dummy loed Complete adjustment alsc
requires a eguency couniar, SSG, sweep gencrator and etc.

TEST EQUIPMENT REQUIRED
1. VTVM or DVM
1) Input resistance: More tnhan 1 M
2) Voltage range: 1.5 to 1000 ¥ AC/IDC
NOTE: A& highprecision voltmetar
Howevar, accurate readings can
inad for high-impedance cirouils

may be Used

2. DC current mater
J 1) Current range: 100 ma, 200 ma, 24, 10A.
. High-precizion current meter may be used.

1wl ke ob-

11 Input impedance: 7 M and less than 3 pk.
OmV to 30C V

3) Frequency range: 50 MH:z or greater
4. AF VTVM

11 Fraquency range: 50 Hz 1o 10 kHz

21 Voltage range: 1

2} Inpul impedance: 1 M{l ar greater
31 Valtage range: 10 mV to 30V
5. AF GENERATOR (AG)
14 Freguency range: 200 Hz to & kHz
2V 0utput: Z2mV~1 W
6. AF DUMMY LOAD
1} Impedance: 8 @

2) Dissipatior: 3 W ar greater
7. RF DUMMY LOAD

11 Impadance: 50 &
2} Dissipation: 100 W continuous or greater

L low distortion
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ADJUSTMENTS

3) Frequency limit: 1.8 1o 30 MHz
8. OSCILLOSCOPE
Heguircs high  ssnsitivly  and  exiarnal  synchronizaten
capability.
9. SWEEP GENERATOR
1) Center frequency: 8 to 40 MHz
2) Sweep bandwidih: Maximum =16 MHz
3) Output wvollage: More than 0.1 WV
10. STANDARD SIGNAL GENERATOR (SSG)
1) Frequanay range: 1.8 10 30 MHz
2) Qutput: —8 dB~120dB (0.26 pV~05 V)
3) Output Z=50 1
(enerator must oe Trequency stable.
11. FREQUENCY COUNTER
1) Minimum inpJt voltage: 50 my
2) Frequency range: Greater than 40 MHz
12. NOISE GENERATOR
Must generale gntion-like noise cortaining harmonics
beyond 30 MHz.
13. Field strength tester
1) Fregueney range: 28 ~ 230 MHz
14. Detector
1) For adjustment of TX.BPF

INFLUT 0—-r—| 30U TPUT
10P
To ool cack ':'E To vse lnscope
EET! NGO Tocp
GND O LEND
2) For adjusiment af PLL unit BPF
INPUT O— ]| 4 —e———CcQUTRUT
ap 1NEOD
To PLL uni= %‘ — Te uscilloscope
INED 1oop
GND O & &+ CGEND

15. Directional coupler
16. Power supply

1100 W type: 13.8 Y, 20 A min. P3-30 or higher class
17. FIX-CH adjusting crystal element

1) 6,350 kHz (center: 250 kHz)

2) 6,800 kHz (lowsr pand edgs: 000 kHz)

31 6,100 kHz (upper band edge: 500 kHz!

NOTE: Crystzl elerments in 2 anc 3 are used for
confirmation o7 frequenc es.

PREPARATION

1. Remove the upper and lower cases as shown al ngat
{Figure 26}

2. Unless otherwise specifed, set the controls as follows.,
1) Front panel

FPOWER S\W OFF

BAND SWwV 1.5 MHz

SHIFT W ON

RF GAIN FULL CLOCKWISE

AF GAIN COUNTERCLOCKWISE

54

DRIVE CENTERED
IFSHIFT CENTERED
VEDRIT CENTERED
FIx RIT CENTERED
REM.SW _ VFD
AMITEW _ OFF
RECALLSW M
METERSW ___ RF

ML S OFF
RITSW OFF

NB TUNL CENTERED
VOX GAIN __ CEMTERED
DELAY CENTERED
RF PWR COUNTERCLOCKWISE
MICGAIN ___ COUNTERCLOCKWISE
AGC SW OFF

ATT SW OFF

NB SW OFF

COMP 8W — FAST
STBYSW _______ REC
MODE SW SSB NORM
2) Rear panel

ANT SW MNOR
ANTIVOX CENTERED

Case | Joper )
1A01 O7H8-02)

-

Spaaker grill clath—

1005-0207-04) @ S
Speaker --"“_-’_ A A |
(Tos 0027 1681 o

WIFD ASSTY unit
[¥50-1110-00! i

Case |Lowar)
[.ﬂ:ffu-uwa-zﬂ

" Carrving kandle
(K01-0402-15)

kot (Small] = 2
(I02-0022-05]

Faaoti _arg'eJ = 4
1J02-0042-14) ] A

Irdicating plae {Sidrione)
1342-1688 04)

Fig. 36 Case disassembly

1. Power Supply Adjustment
1-1 B V adjustment
1. Instrument
11 DC VTV
2_ Adjusting procedure
Connect the vaitmeter batween TP-2 ane chassiz on the AVR




TS-180S
& ADJUSTMENTS

¢ unit (X43-1340-00] ard adjust VR1 on the AVR for 8 V adjust trimmer TC2 in the VFO ASSY unit for 80 mV
ligfe-<a Fg 37 Pagz A7) =1 d3) outpus volage
NOTE: When  adjusting  outpul wvoltage, do not
2. RX Adjustment simultanecusly connect a frequency counter 1o
2-1 Carrier unit adjustment TF-2Z ¢n the PREMIX unit
1. Instruments 31 VFO RIT adjustment (Receiver Incremental Tuning)
17 RFEVTYM Connect the frequency ta TP-2 on the PREMIX unit,
2) Frequency counter Set the RIT control 1o O icenter) and turn the RIT switch
2. Adjusting procedure ON.
1) Connect the RF YTVM to NO. B2 connecter (8 pin CAR) Adjust the main tuning for 8350.00 kHz.
on che PREMIX wrr and adjust TS PREMIX unit Then, turn OFF RIT and adjust VRE on the FREMIX unit
(X50O-1E70-C0) tor max. (refer to Fig. 27! tar no trequency shift when the RIT switch is wined ON
2) Connect the frequency counter to No. 26 connectar an and OFF.
tha IF unit and adjust frequency to 8831.500 kHz by 3. Specitications
TC-3 on the PREMIX unit. (referto Fig. 37) 1+ VFO scale accuracy
condition With VIFC frequency sst to 8550.00 k¥Hz, check that
J BAND SW: 14 MHz, IF SHIFT: CENTERED. lhlzé! VFO pointer inc cates kU7 on the scale.
. Adjust the CAL knob so that 8550.00 kHz is indicatec

3} Plage the MODE SW to HREV., agjust Treguency to
B828.500 kHz by TC-Z.

4) Place STBY SW to SEND, and adjust frequency to
8828 E00 kHz by VYRE-6, turn the MODE 5W to S5S2
NOR and check that frequency is 8831.500 kHz.

5) Turn the MQODE SW to CW and adjust frequency 1o

et "BC” on the WVFQO sca e, Turn the VFC dial and check
that tha differerce between each of VFO readings and
g fregquanny counter reading is within the specified
limit S2e the Table which follows,

8830 700 kHz by VRY. WFO reacing  Frequency courter reading | Heguirsment
81 Turn the MODE 5W o FSK, and check that frequency is
8830 700 kHz RX, 8828.500 kHz TX. —-50 £, B50VIHz +3kHz
\b 0 6,6C0NHz
MODE SW | STBYSW |  AD. ADJ. FREQ 1 e e
r ] 230 5,400MHz +1,8kHz
550 REC TC-3 8831.500 kHz | 340 6,300MHz Wicth 3 kkz)
REY REC [C-2 8528,.500 kHr A0 6,72 00MHz
REV SLMD WH-B 8828 650 kHz EQG 6,100z
W SENL LT 833C,700 kHz 5: 18! 6,080 MH> + gH_if
; 2) Rl adjustanle rango
J 2 VEQ adpinavgnt With the VFO set to 25C turr the YFO RIT SW ON,
1. Instruments ; ;
1) RE VTVYM .‘:\d]_u::;l tha MFO RIT contial 1o confirm that the frequency
; vacies more than +2 kHz, Turn the ¥HO B T 3W OFF.
2} Frequency counter
2. Adjusting procedure
1) Freguency adjustimant. 2-3 FIX/R, RIT adjustment
Ser the RCV push switch to CFF and connect the fre- 1. Instruments
quency counter to TP-2 on the PREMEX unit 1) Ciuartz crystal 6,350 MHz (FIX CHI
(XB0-1500-001, 71 RE VWM
Sat the YFO to the B0 kHz position and check that the 31 Frequansy cour e
oscillator frequency is 8560.00 kHz. Then, set the
VFQ 1o 500" and check that the oscillator frequancy 2. Adjusting procedure
is 6100.00 kHz. 1) Install a 6.250 MHz quartz crystl in the PREMIX unit
if the frequency is not 8550.00 kHe, correct by TC1 in 1X%50-1570-00).
the VFO ASSY unit. It the frequency is not Adjust the RF POWER contol full eounterclockwiss,
6100 00 kHz, correct by L1 in the VFO ASSY unit. Turn tha FIX RIT SW OMN, turn the RCY SW, XMIT, SW
J Snce TCT1 and 11 adjusimerts jpieract’ repesdl these znc RECALL SW ON, anc the FIX RIT contral centared.
: adjustments thres or four limes. Set the MODE SW 1o 358 NORM positicn.
2) Qutput voltage Caonnest the frequency courter ta the 1P terminal (No.
¢ Sot the VFO 1o '250"". 54) an the PREMIX unit, and adjust frequznoy 1o
Connect the RF VTVM 1o TP-2 on the PREMIX unit and 6350.000 kHz by TC 1. (vefer to Fig. 37]
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ADJUSTMENTS

2) Connacting RFEVYTVYM to TP-4, and check that RE sutp Jt
5 80 my 13 dB.
3) Cennact the frequency counter to the 3P termnal [(ho
5Z) en the PREMIEX unl, and acust regquency 1o
40250000 kHz by Ta.
Place the STBY SW 10 3END and adjus: frogaency to
A0250.000 kHz by VE-1  Turn the MODE SW o CW
position and adjust frequency 1o 40250.000 kHz by
VR-Z
With the STBY 5V sat to REC, cepress DSP/MT znd
DSFEADIFE SWs in thal ords while obzerving the
freguency counter and confirm that 0.0 appears cn the
dight side ot che countear,
Turn tne FIX BIT ¥R o "
the Fequency varies more than +£7 5 kdz  Sel the
central Lack 1o the eriginal positian.

s

“and =" and check that

2-4 VCO voltage adjustment
1. Instruments

11 Freqguaznoy counter

21 DT volt meter

S RFATYM

2. Adjusting procedure
11 Connect the frequency courler between terminal TP-1,
PLL Lt (XB0-1120-C0/11,/67) and the GND terminal.
Connect the voltmeter betwesn terminal TP-3 arc the
GND terminal  (refar to Fig. 37)
Connect an RFC VTWVM between. terminal TP-1 arc the
GNE werminal - After connecting, measure and ad ust at
“he follow ng points:

2} Freguercy check

Band/VFC scale o 260 | 500
WY JJY 18.83Mrz 19.08MHz | 19.33MFz
1.5MHz 10.33MH7 10.68MHz | 10.83MHz
3.5MHz 12.33Mbiz 12 8B MHz ITE.BSMHL
7 OMHz 15.83MHz | 16.08MHz | 16.33MHz
14.0MHz 22.83MHz 23.08MHz | 23.33MHz
51 OMHz 29 83MHz 30.08MHz | 30.33MHz

3B.E3MHr | 37.08M= 37 33MHz
37.33MHz |37.58M-z  3/.83Mhz
37.83MHz | 38.08MHz 3B .33MHz
38.33MHz | 38.58Mrz 38.83MH:z

ZB.0MHz
285 NMHz
23.0MHz
29.5MH:

@

} Dhsconnest the Treg. countar, With 7 VEO set to O kHz,
chece (that the RF VTYM indicares G 6V +2 gB at each
frequercy band

41 Set VRO scale to 07 and adjust VCO voltege lisied
be o
Bard Coil VCOD Velage
1. 6MHz, 3.6MHz T4
WY BAND, 7 MHz T3 2y
14 MHz 21 MHz [2 1.8V
28 ~ 29.5 MH: ' | T 2v
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2-5 Standard oscillator frequency adjustment
1. Instruments
1) Freguercy counter
2. Adjusting procedure
11 Connect the frequency aountsr to TP-8 on the PLL
ASS™Y anit, on the 1.5 MHz BAND, adjust frequency ta
38.500000 MHzx10 Hz by TC-1. irefer to Fig. 37}
MNOTE:, Whren the frequency sounter s connested to
TP 8. the digital display may reac interm tient
and incorrectly Use a high impedance probe
(HR 1121A).

2-6 ANTENNA and MIX coil adjustment
1. Instrument
1) 535G (Starcard Signal Gencratcr!

2. Adjusting procedure

17 Since the rezonant poinl may deviate cue to a shift in
anienna 1mpedance, be sure thez artznns is terminated
3t B0 ohms,

Set the AGC 5W to FAST.
DRIVE: Cenlered 112 c'olock position]

21 Apply SSC vutput at 60 dB (500 wV) 1o the artenna ter-
ninal and adjus: the COILPACK urit (X44-1290-00) in
the order listed for maximurm AR output and sansitivily
Feducn the 356G outout 2s sensitivity increases [reler w
Fig. 38 Table 3.

Table 3

SEG OUTPUT EAND WED SCALF CUI_I’-.J'\_CK
10. 250 MHz WY 250 Le L1
1.90C0MHy 1.5 MHz? A0 13 L1
3.750MHz 3.6MHz | 250 Ls  LI2
7150 MHz 7 UMbz Thi) Ps [T
TLTEMH: | 14.0MH: 176 v
21 225 MHz 21 .0MHz2 22N La L1%
23.880MHz | 28.5Mk: 230 e LB

NOTE: If the 1.5 MHz BAND 15 reaciusted, thern complee

2-7 IFT adjustment
1. Instrument
1+ 386G (3tanda-a Signal Gererator)
2. Adjusting procedure
11 32t AGT SW to FAST and the VRO dial scele to 400,
21 Apply a signal of 1.900 MHz at 40 dB to the artenna
tarrriinal,

@

COILPACK unit (K44-1290-C0) for maximum S meter

reading  After adjustmert, wrn the L9 core

countercloc<wise TEOY fromr ascillation starting poimn:
{rcter 10 Fig, 38)

Adjust T4 an the RE unit (xX44-1280-00), L1, 1910 L13
on the [ umit (X483 1240 117) and L2 L7Q on the
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Fig. 37 TS-180 Top view
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ADJUSTMENTS

4 28272 MHz, adjust YR-1 on the RF unitfor minmum
intarral signal at 28./22 MHz

2-8 IF trap coil adjustment
1. Instruments
11 €33 (S1andacd Signal Generator)
21 AF WTYM
31 AF Dummry load
41 Cscilloscope
2. Adjusting procadure
1) BAND: WWY
Make connections as snown in Fig. 38, Apply a signal
el 10.02 Mz at O dB, and adjus: receiving sansitvity to
maximum
While applying an 8 830 MEz signal 2t ram 80 dB
80 dB trom the 558G, adjust L1 and L2 cn the COILPACK
unit (X44-1290-00), until the S-meter road rg besomes
mirimur. When the S-mester does not deflect. make
adjustments until the AF output bacomes minimum

Oscilloscope

] c° I . S5G
I | o =
1Ty R ]
= = T
g © mmb o CHTIITT = =]
—_— s @ ® @

Murarmy oad

80

AF VTV

SFEAKEHR

] COILPACK

TS-180

Lz
Ligm

BOTTOM VIEW
[
8 0 o I o

Fig. 39 IF trap coil adjustment

2-3 S-meter adjustment
1. Instrumant
1) 85G (Standard Signal Gererator),

2. Adjusting procedure

1y Alter adjusting cach szeron antl sensitivity becomes
maximum, set e AGC SW o FAST. Apply a signal at
14,175 MHz, —6 dB 10 28 uV) to tha antenna terminal.
Adjust e AF GAIN contro fullvelockwise, and adjust
L12 on the IF unit for a veltmeter reading of 24/8%

2) Apply a signal at 14178 MHz, 6 dB (1 pV) to the
antenna terminal.  Adjust VE2 an the [F unit
(K48-1240-11) Tor an 51 -eadirg.

3) Set 112 S5G output 1o 40 ¢B (50 p¥) and adjust VR3S or

58

the IF unit for an -9 reading.
4) Repeal steps 2 and 3 two or three times for optimum
adjustmant.

2-10 Noise blanker adjustment
1. Instruments

1} Noise generstor wth atienualon

2. Adjusting procedurs

1) Canter the NB TUNE contol commect the nose
gereratar to the antenna terminal and adjust the Drive
contral for maximum ncise output. ancd se: the Generator
cutput for an S-meter reading within 58 1o 57

Turn CN the NB switch and adjust L7 an the [F une for
nul

2

NQTE: Carefully adjust L7 sa that the frecuency will

nat vary cXcessvealy.

2-11 ATT (Attenuator) adjustment
1. Instrument

1) 856 (Stardard Signal Gererator)
2. Adjusting procedure

1) Set AGC SV 10 FAST, BAND SWto 14 MHz

2) Apply a 14,175 MHz signal at 0 dB (0.5 uV), and ad-
jusl receiving sensitiv iy for maximum . Set the 556 out-
put for S-B lavel, ATT SW ON.
Set the 858G autput to S5 plus 20 dB and agjust VHE-1
on the [F unit (X43-1240-11) until the § meter reads
S-9+ 20 dB.
Shift the SSG output (14176 MHz2) by about 18 kHz and
s=t the ATT SW o RGC. Check that the RGO indicator
lighzs when the S5G output is ketween 6/ and 87 ¢B.

3

3. Counter Adjustment
3-1 Input level adjustment
1. Instruments
11 RF VTVM
2. Adjusting procedure
1, With tne BAND swisch set o 74 MHz and the dial sqals
10 250 cornect an RE VTYY berween No. b pin of Q10
(SN745T0N) of the DISPLAY vt (X544 1430-00) ard
the GND. Adust T in the uriz lor maximuon: de’ection

4. TX Adjustment
4-1 TX BPF adjustment
1. Instruments
1) Sweep Generator
21 Oscilloscope
3) Detectar
2. Adjusting procedurs
1) Remove the shert jurmper wire between TF2 and TP3 in
the COILPACK unit {X£4-1280-00),
Connest the Slew Sweep Generator to the RF OUT
termina (TF3;
Cornect the Detector to tie INH torminal 21 the
COILPACK unin (X44-1280-C0).
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ADJUSTMENTS

2} Place the STBY SW tuv SEND
Acjust L1/ ~ L3< in the CQILFACK urit for the outpdt
wave form as shown in Fig. 4C.

panrr'nr'J
IusE ‘han Zi_El » ?—“\_'_?"\__-"-"]I
f

a'l '|
/ |

)
A 1.8 -~ 21 MHz \.

Fig. 40-a

Make adustments in t7e following sequence:
1. oMHz—=3.6MHz =7 M-z = T4 M=2— 21 M=z - 2B M=z

Table 4
S B e e e T e
| 15MHz| 1./5] 1.8 2.05| 117 Lis L19
7 3.6MHz| 3.4 | 3.75 4.1 |L20 L21 L22
3 7OMHz| 88 | 716 | 7.5 |L23 L24 125
4 [14.0MHz|13.65]14.178 141 |L26 L27 L28
5 [21.0Miz |20 65|21.226 | 21.8 | L2€ 130 131
6 |28.0MHz|276 |288 307 | L32 L33 L34

After adjustrrant resolder wriinals TF-2 ang TP 3, mak g sure the
pattern 18 nat altered,

Exampla: |nthe adjustmert of tre 1 5 M-z band, tun | 18 ang 17
Jntil “he markes point is set 1o the bang edge thes turn 1 18 50 --at
the wavstform is balenced over e ertire length  Usge the za—e
procedure far all bards.

Sweep generstor Dacilloscone 858G

Y NIas =
D}I]???"TEQ.J L.;(c,Jmm%':r s o

B8 o
il I

COIL PACK Detector

10PF

0.02uF

INH 5
::EJ COIL PACK =441
i TP 3 .

INFUT 00— |1 OUTPUT
[0p | MNED

330 T | NBO IIDDU
GND ©o— o GND

Fig. 40-b TX BPF adjustment

4-2 Base current adjustment
1. Instrumsnts
1) RF Dummy load
2) DC Current meter
2. Adjusting pracedure
1) Set VH-8, 6, 8, 10 and 13 on the IF unit full
counterclockwise
Set VB-1inthe 10 W FINAL and 100 W FINAL unit full
counterclockwise. Set VR1, 3 on the FILTER unit full
countarclockwise, and VRZ al 9 o'clock. Connact the RF
aummy load to the ANT terminal

60

2] 10 W FINAL Adjustmant
Rermowves the jumpers, and coraecr the curent mete-
batwesn TP1 + and TPZ — in the FINAL unit
Place tho SIBY SW (o SEND, and ater 15 zeconds,
adjust VR1 ¢n the FINAL unit for 100 mA  {refer o Fig.
37
Disconnect the current meter between TP1 and TP2 in
the 1TOW FINA_ uit and resolder the terminzle.
30 100 W FINAL Adjustment
at Connect the black wire in the FINAL unit to the
narress black wire. Connsct the current meter bet-
ween TPT + and T32 — in the FINAL unil.
Place the STBY SW e SEND . and after 15 seconcs.
adust VR 1 on the FINAI unit for 200 ma Reading.
Turn the meter swick w0 the VC position, and check
that tha melar r2ads 138 V
ch Turn the WODE switch to the CW position, and |
reduce the RF POWZR so the exerral current meler M
reads 104,
Turn the Meter swilch Lo the Ic position, ara adjust
VR2Z in the FINAL for an lc meter reading of 10 A.
irefer 1o Fig. 38)

—— Y W

25}

4-3 RF Detector adjustment
1. Instrument
1) DC volimeter
2. Adjusting procedum
1) Set the VRO tc 400 an the 1.5 MHz BAND, and adjust
the DRIVE until maximum TX output s chita red
2) Connact the DC voltmeter 1o the Ne. 3 1arminal of VR1
on the FILTER urit, and ad st TC1 until the volzmeter
reads minimum,

4-4 ALC meter adjustment {Starting point)
1. Adjusting procedure
1) Setting
FFE PWFR: FULL CLOCKWISE
STBY SW: SEND
2) Turn the meter SW 1o ALC, and adjust VR4 on the IF
unit tor meter zero.

4-5 ALC adjustment
1. Instrument
1)} RF dummy load
2. Adjusting procedure
1) Setting
RF PWH: FULL CLOCKWISE, MODE SW: CW
BAND:14 MHz, VFO: 200"
STBY SW: SEND
Set VRS to 12 c'ociock.
2) Adjust the DRIVE control until maximum cutput is cb
tained.
Adjust ¥YA3 on the FILTER unit until the RF POWER
meter reads 95 W.
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4-6 ALC meter adjustment
1. Instrument
1) RF dummy load
2. Adjusting procedure
1] Setting
RF PWR: FULL CLOCKWISE
MODE SW: CW
METER SW: ALC
21 Ma<e acjustment until full powar is chiained on all
pands Adjust each VR on the IF unit for an | scale
reading o 84, aal with the meter swtch in the ALC
posizion. On the 1.5 MUz Adjust Ty an the RF unit and
Lis o tha IF unit until tne ALC meter reads max. Make
adjustments as lisled balow

Table &

RAND VFD Scale Adjusting VR

1.5MHz 400 VH-8

3.5MHz 250 VR-6

7 OMHz 2R0 VR-13
14.0MHz 250 VR-9
21.0 MHz 250 V-1
29.0 MH:z 250 VA=

4-7 RF meter adjustment
1. Instrumant
1) RF durmnmy load (5082}
2. Adjusting procedure
1} RF PWR selling: FULI CI OCKWISE, MODE SW: CW
BAND: 14 MHz, Dial scale: " 200"
STBY SW to SEND
2) Adjust DRIVE until maxirnum output is obtained.
Turn Meter SW to BF and adjust VR2 in the FILTER unit
tar an Ic scale reading of 15 A.

4-8 Protection adjustment
1. Instrument

1} RF dummmy load {5082}
2. Adjusting procedure

7) RF PWR  FULL CLOCKWISE, MODE SW: CW
BAND: 14 MHz Dizgl scale 200, STEY SW: SEND
Adjus: fer maximum outout inte & BOE dummy oad
Acjust 37 PWA far 24W, Disconnect the load (ogen
ANT) and quickly adjust VRl cn the FILTER unit for PRO
On threshold in transmit,

!

3

il

Shorl the ANT terminal and guickly verify protecticr in

TR

NOTE: Ths check is not "equired for tna TS-180V.
Protecticn circuit agjustment snoule bz made
sftar adjastment of cetector balance (sccuor
4-3), otherwise the circut will rot functior
properiy.

4-9 Carrier suppression adjustment
1. Instruments
1) RF VTVM, RF durmmy load

2} Directional coupler
Pawer meter

=
s @

35% o I::]Dirl.‘l.'tinnal
—fi} S coupler

ANT
= Wy
BOTTOM VIEW
IF unit
T5-180
1
oo ]

Fig. 41 Carrier Suppression Adjustment

2. Adjusting procedure
10 Connect ss show i Fig. 47 and adjust at 14,200 MHz
W for “ull power,

2y Switch MODE (o NORM and adjus: VR18 ard TC1 on
the 15 UnmittxA8-7240-11) elternately until the RF VTVM
reads mirimum.
Ma<e this adjustment =c the NOBEM and BEY lovels are
2gual

4-10 Carrier point adjustment
1. Instruments

1] AF Generator (AG)

2) AF, RF VIVM

31 Frequency counter

4) RF dummy load

2. Adjusting procedure (Fig. 42)

11 Connact tha AG to the MIC termmnal and apply an inpu
of 1500 Hz at 2 m\y.

Z) Adjust DRIVE far maximun output.

31 Adjust MIC GAIN unt 1ve COMP meter reads 10 c¢B,

A) Shilt tne signal requercy betwesn 300 Hz and 2700 Hz
ard agjuslt TC? (in NQAM] and TC2 (in REV) o1 Lhe
PRENIK anil for ecaa outpat reading neswesn the hgn
and low trequencies. retor 10 Fig. 37)

0] Atter adjustment, check carrier suppression.

&) Conrect the freguency counter to No. 28 connector on
the IF unit (XA8-1240-11)

7) MODE SW.; CW, STBY SW: SEND
Adjust VR7 on the PREMIX unit for 8830.700 KHz.

4-11 FSK adjustment
1. Instrument
") Frecuency countsr
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AG RF VTVM Power meter
IR
o |:|:|:l:|°r[ ol | SEE = . ©
Directional
couplar
AFVMTVM
ANT
TS-180
TOP VIEW
L J|
]" L] ouoog

Microphene
Fig. 42 Carrier point adjustment

2. Adjusting procedure

17 MODE SW: FSK
Connecl the frequency couner tao the 3P terminal (No.
52} on the PREMIX anit tX80-1570-00) and ec_ust the
VEQ for 40256000 kHz (VFO 2500

21 RF PWR: FULL COUNTERCLOUKIWISE,
STRY SW: SEMNLD.
Adjiust VH4 con the FROMIX unit for 40247875 kHz-
+10 Hz Then. install a blank plug into the FSK Jack and
adjust VR3 on the PREMIX unit for 40247 70E kHz £10
Hz

4-12 Side tone adjustment
1. Instruments
10 AF VTV
21 Oszilloscope
31 AF dummy load
41 Key (Sherting lead alsc uzable)
2. Adjusting procedure
1) MGDE SW CW, AFVE: 12 a'clock position
AdjustVR19 er the [F unit (X£8-1240-11) “ar AF cu-pur
ol D63VA8R (B0 MW} with the key down, {rsfer 1o Fig
38)

5. PREMIX adjustment

5-1 40.25 MHz IFT adjustment

1. Instrument
11 RFVTVM

2. Adjusting procedure
Sel the VFO o 280" and cornect the RT VTVM 10 TP-4
on the FREMEX unit (x 50-1570-00}. Adust T1 and TZ or
the PREMIX anit for maximurm.

5-2 49.08 MHz IFT adjustment

1. Instrument
10 HEVTVM

62

OUscilluscope AF VTYM
o [ 5]
TeE s

Speaker
15-180
BOTTOM VIEW
[
Uoo ] E

Fig. 43 Side tone adjustment

2. Adjusting procedure
1) Set the YFO scale to 250", Connect the RF VTVM to
TP-5 cn the PREMIX unit iX50-1570-00}. Adjust T3
and T4 on the PREMIX unit Ter reaximurm.
{refer ta Fig. 371

6. PLL adjustment

6-1 BPF adjustment
1. Instruments
11 Sweep Gencrator
Z) Osciloscope
3) Freguercy counter
4 BF dummy load
2. Adjusting procedure
1) Disconnect tie No. 52 conrector from the PREMEX it
KBE0-1570-00].
Connect the detector to TP-8 in tha PLL unit
(X50-1660-00) and connect the oscilloscone 1o it's
outpLt, {refer 10 Fig 44)

Table 7
gAND-LFO SCALE 0 250 500
WWNY, Y T8 BEMH: 19 0BEMHZ| 1933Nz
1.5MH7 10 33MHz 10 58Mbz | 10.83MHz
3.5 MHz 12.33MHz | 12.58MHz | 12.83MHz
7.0MHz 15.83MH. | 16.08MHz | 16.33MH:
14.0MH. 22 83MHz | 23.08MHz | 23.33MHz
21 .0MHz? A9 83MHz | 30.08MHz | 30.33MHz
28.0MI1z 36.83MHz | 37.08MHz | 37.33MHz
28.5 MHz 37.33MHz | 37.58MHz | 37.83MH:z
29.0MH:z 37.83MHz | 38.08MHz | 38.33MHz
29.6MH: 38.33MH, | 38.58MH | 38.83MH:z

Cennect the Sweep Gansrator output 1o TF-6 on the PLL
unit. Cumput wavefarm should ke as shown with Tabile
8.

€
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Table 6
Marcer freguency
BaMD il I_P‘L,UEHC, . Adjustirg col Pracadure
_ 1 10 | f2
3 5NH:s 33 75 M7 36.C2EMHz 39 AMH: 123, T24, T25 | Turnthecors of each ol the
WYY 28 . 7EMkz 21.25MHz 33 7EMH# T20. T#1, T22 thige coils repestedly unti
14MHz 24 3NHz 26.625MH: 28 7" Mz TI17, 718, T18  :hewaveform showr celow)
27 MHz 18 BMH: | 20.5MHz 22 bMHz T14, T18, T16 is chtained.
28 MHz 10 .0MiHz | .6 MHz 13.5 MHz T8, 19, T10
o :l 5 fi 2 L I -
g 1R e e [ B.2.5
b | |
| , | 5 f 5 / \ | u
/ | / \ \ f | / \
/ \ | \ / \ / | ! \
| \ / | / | .- \ / \
/ \ 1 \ / Y g L { \
_,a- \\ ; / | / ~\ 3 \. g / \
ISMHZ T e 7 amHz Z1MH2 28MH?
Swonp genarator 2. Adjusting prooedure ) )
1) Set the VEQ to "* 250", cannect the RFVTVM to TP-4in
the PLL unit {x 50-1H60-00].
21 Adjust T6 and T6 in the PLL unit for maximurr,
6-3 MIXER balance adjustment
1. Instruments
Deatactor 1) Feld strength meser o Spectrun gaalyzer

2. Adjusting procedure
1) Band: 28.5 MHz; Set the VFC to 250", Conrect the

spectrurm  analyzer to TP6 in the PLL unit

(%50-1560-00).
2} Set the specuum analyzer o 48.08 MHz (PREMIXER

signall, ana adjust VR-1 in the PLL un't far minimum.

(refer to Fig. 37)

7. Memory adjustment

K=

Y s e | o QUTFUT
1op 1NEO :
T PLL unit T Tor oscilloscope 7-1 VCO adjustment
ZE““ 19op 7-1-1 1st VCO adjustment
GNDO—— + = QGND
1. Instruments

Fig. 44 PLL adjustment

conngctor on the
Jatarta TP-1

2) Adwust as item 1, Connezt oe ha. B2
PREMIX unit and connect the frequency <o
in the PLL uriz. Check 1nat frequency reads as shown n
Takle €
31 After cnecking ilen 2. Table 7:
a) Remnova the frequancey counter fram TR-1 i1 the PLL
unit
£l Cornect the woltmeter 1o TP-1 in the PLL unit,
) Set the VEO 10 "0 and verify the wotags for eacnh
bard 1= 0.6V £2 dB.

NOTE: |7 the sweep gonerator output impedance is far
greater than 50 chms. reduce L @ 50 chms by

nEerting & cesiElos o pad

6-2 49.08 MHz tuning circuit adjustment
1. Instruments
1) BF VTVM

17 Frequency counter
21 Digital voltrmiele:
3) High irpecance probe
NOTE: This adjustment can be d'sregarded i the requency
counter inpdt impecance is sufticiently nigh and the
npul cabe canacity is low
2. Adjusting procedure
1) Conreet the frecuency counter through a kigh im-
padarce prabe IHEWLETT PACKARD 1121) 10 TR4 in
(he VCO unit (X60-1560-C0) Cernect the digral
veltmeier 10 T2E n the VCO unit (X8C-1550-00],
Tun the ROV switch 10 tha FIX/M RECALL posiuon, the
FIx/M OLT SW -0 tae "M17 or "M" position. Turn the
Power SW CM. and cneck tat the treguency reads
30000 MEz I the frequancy 5 rot 30,000 MHz,
corrent = by the M.SHIFT SW. Adjust L38 m the ¥CO
urit kb0 165860-00F for & wveltmeter 2.6y + 002V

I

reading.
3! After itemn 2 adjustment, touch the M SHIFT switches
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UR o BOWMN ard cneck that frequency reads 20 024

MHz, ard the digitzl veltneler eads approx. 1Y,

7-1-2 2nd VYCO adjustment
1. Instrumets

1) RF VTW M

21 Digital valtmetar

31 Frecusncy counter

41 High impecance prebe

RF VTWM
E— Fraguancy counter

- : a
2 e

SIS e}

|

> B0

Cornactor

Z-TLBA lAnTsN)

]

H.FP
1121 AL probe

D 011 D
G2

H e

VGO unit
(X50-1550-00]

Fig. 45 2Znd VCO adjustment

To Q11 35K40M G2

2. Adjusting procedure

11 Conneact the fraquency counter and RFVTYM o the 2nd
gate of G111 35K40 (M) in the VYCO unit
{X50-1550-00)

2) Turntke ROV aw lch o the VFC pesition, and check that
the frequercy rzads 7.9700 MHz. Then, adjusl [18,
L217, LZ22 in the YCO unit (XED-1580-00) for max-
imum R= VTVM reading.

3] Connect the frequency counter te the MJB terminal in
the VCO unil. Connect the digna voltmeterto [F1inthe
VCO unit.

64

4) Turn the RCY swetch 1o the FIXiM RECALL, the FX/N
OUT W o M1 or “M" and sct frequency 1o -ead
6.69000 MHz by the k. SHIFT SW {UP or DOWN).
Adjust 110 in the VCO unit for a 5.0 V= 0.02 ¥ digitl
valtrmielar reacing.

51 St frequeray to read 6.000 Mhz by the M, SHIFT UP
for DOWMN) and cneck that the voltmstar reads aporox.
1B N

7-1-3 VCO Output level adjustment
1. Instrument
1) BF WTWM
2. Adjustment
11 Connect &n B YTYM betweaer the TP-2 termingl on tha
Pramix unit (XBQ-1870-00) ang GNL  Set che ROV
switch 1o VEC Wih the d el scale =21 10 "250°, storc
the signal n the memary at MIN. Similarly. set the dial
scale o 707 erd "EOD" and store the signal in the
neroary at eact satling
2} Set the BTV switch to FIX/M BRECALL and the kncb ta
WL then check that the cisplay indicates  28E0.0
hext, adiust TCT  of the mermory unit YCO
(AB0-1560-00) until the RF VTVM
90 mV =1 dB.
Ther, zel the FIX/M RECALL <rab - M {000 D) and
M 500.0) nturn to confirm that there is no output
differeroe.

ngd cates

7-2 Scan speed adjustment
1. Instrument

Not reguired.
2. Adjustment

“) Store any frequency in the memaory. Set the ROV switch
10 FIXIM RECALL 1o racall the stered frequency.,

2} Set ths M. SHIFT lever to UP or DOWN position, and
acjust ¥R1 in the CONTRCL unit (X53-7100-02) w
cbtain the desired speed
NOTE: [|he FAST speed is nol adjuslab s The SLOW

spead is "actory adusted to 1710 0° the FAST
spaaid

.
™

€ €
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26 POMWER SN A0, | POWCT Jack BlvBd | PHREMEC UNIT (601870000
26~ IF UNIT {888 1290-11) ki ZPE U T {5141 30-00) - FLo ASE UM (6017 20:000
W NOT JSED 4343 | Rsar oarel SIRAL A3 Y LNIT 1460113300
11 |
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‘ EXTERNAL VIEW

SPECIFICATIONS

Oscillator frequency . ........

Oscillator circuit -
Qutput voltage ... ...

Fraguency stability . . .

Solid-state complement .

Power source ., .
Dimeansions -

Weight. .. ... ... ... ...

#

wilhout notice.

BLOCK DIAGRAM

VFO-180 PARTS LIST

Front glass
(810 0618-04)

Case (Towp)
(A01-0750-03)

Cial scale 1 4)
(B20 0212 04)

Calibration knob__~

(K20 0720 04) g?

LEG SEL-103wW
(W 11-0430-08]

Case (Botiom)
(A01-0754-02)

Main knob
(K21-0742-04)

6.686~6.0b MHz
Clapp
0.3V =1 dB (scross
50-aohm load]
Within 100 Hz per 30
minutes after 3 minutes
warm-up (at room
temperature)
- FET: &
Transister: 2
Diode: B
L Fram TS-1808
JABOE-TIBIW X T33(5-1/40H
X Z287111-51E)D mmlinch]
e 9 kg (6.4 |bs)

Specifications are subjecl lo change for improvemnent

YFD ASSY unit XED-1110-00
B L T P R T T T e s o
|

WEC OBC

ML Bufter amp
1sK22

|

I

Buffer Amp RAufter Amp |
l

1

SWITCH umil X41=1270=00 A25 BSS
e — Ty

cartrg =

]
"
: i <BY I
iy I'|
: I OBy aur
1 IMALR W TC]
1
S e S e
g e Ty T 1

SWITCH unit X4

Le RNT

ne RIT

1270-C0 ¢/3

‘ Fush

krob (Square]

T iK2g-0718-04)

Knob
1K21-0279 14
Pointar knob
2107 23-04)

Panal Ass'y
{AZ0-235G-05)

Foot
(J02-D049 14]

piex. head screw

TS-180S

(N99-0303-D5)
TOTAL o Maw Parts
Ref. No. Parts MNo. Description Re-
marks
— ADT1-0750-03 Case (Tap)
— AD1-0754-02 Case (BOTTOM) by
— AZD-2358-05 Fenel ass'y s
- AZD-2357-03 Penel e
— AZ3-1435-03 Rear panel &
BO7 0614 03 Indicator grill [T} bt
- HO/-0619-03 Indicatyr grill KDWY s
- BE46-0053-0C Warranty card (K
= EbD-ZB81-00 Qperatung manual GRS i
— B51-268652-00 Operating manual [Tl i
EQE-08452-08 P DIM socket
H E21-0Q07-05 Serevw termingl
- E31-20186-05 1F Cable x
- J02-0049-14 Faor = &
- J32-1030-14 Round bose = 2
= JB1-0C19-05 Vinyle tie
- K21-0273-14 Knab
- K21-0723-04 Peintar knab
- K28-0718-04 Push knch x 2
— HO1-2638-04 Carton case () (W) v
- HO1-2637-04 Carton case ™ 1
- H1Q-2523-02 Front pacxzing fixture
— H10-2625-02 Rear packing fixture W
- H20-0276-032 Protective covar
— H25-0117-04 Plastic bag 80 = 260
- NOA-0608-0F Gelf tapping fiat haad scraw 2 W
— NA9-0303-0F Hex. head screw x2 (M4 x 10)
- A1 127000 SWITCH unit bt
MECQ-1110 00 VRO ASS'Y unit T
VFO ASS'Y unit (X60-1110-00)
[ ; Fe
Rel. Mo, Parts Ma. Description
marks
- 'BO1-0618-15 Dial escutcheon 1
- B10-CH18-04 | Front glass o
B20-C812-04 Dial scale A o
B20-0813-14 Cial scale B v
- BE30-0809-08 Pilot lamp 12V 40 mA =4




TS-180S

VFO0-180 PARTS LIST

€

Rel. No. Parts Mo, Cescription Re.- Ref. No. Parts Mo, Daszription Re-
mMarke mar<s
- D2 -0871-24 Dial shaft ] TC2 C05-0013-13 Trimmser 2QpF
s, K21-0743-04 Main knob & L1.2 L4C-&711-03 Ferri-inductor 470uMH
K29-07720-04 Calibration knob = L3 L4C-1501-03 Ferri-inductor ~ 15uH
LE.7. LdC-4711-03 Ferri-inductar LT 0uk
- 240 114000 | VFO unit bl L10 L32-0612-08 Oacillating cail
= ®A1-127000 SWITCH unir 4r L11,101 LA4G-4T11-03 Farri-inductor 47 0uH
L41.6,8,9 I'\IIOT USED
MISCELLANEQUS
— BA2-1645-04 Indicaring plate
o D22.040605 | Coupling
VFO UNIT (X40-1140-00] DAG-0607-05 | Dial meshanism =
i - T Re-
Ref. No. Parts No. Description e 3 E13-0163.06 Bt ok
CAPACITOR — |uz2-0732:04  |Spacer
C1 CK45F1H103Z |Ceramic 0.01F +80%,—20%
) CC45SL1H1B0J |Ceramic 1BpF +H% u
03 CCA5CHTH1000|Ceramic 10pF +0.5pF
cA CC455L1H180J |Ceramic 18pF +5%
ChH CEKABBT1HIG2K |Ceramic C.001uF +10%
C6 CK4BF1H2232 |Ceramic 0.022uF +80%,—20%
c7 C91-0456-06 Ceramic 0.047uF 25Y 2 5
[0} CCARCHIHOEOC |Ceramic 5pF =0.26pF SWITCH UNIT qu-'l 1270-G0)
(o] CK4SB1H1 02K |Ceramic 0001 uF +710% _— Ra-
c10 C91-0456-05 [Ceramic ~ 0.Q47pF 25V Rt bl e L Dascription o
c12 CCARRGIHCOEOC|Ceramic EpF =0.25pF -
C13 CCA46LGT1HA70J |Ceramic 47 pF =5% CAPACITOR
L CCA5LGIH220  |Ceramic 22pF +3% 53] CKASF1H103Z |Ceramic 0.01xF +80%, —20%
C15,18 CC45LE1H1E1.  (Ceramie 1 50pF +0% c2 CEOAWIA220 | Eectolytic 22xF 10V
o7 CC457G1H180J  |Curemic 18pF +54% u
c1a CC4S5AGTIHTBO)  |Ceramic 18pF L b RESISTOR
c19 CC45LG1H121.  |Ceramie 1200F + 5% i
c20 CCABCGETHIO J Ceramic 100 pF 159 F1-8 RO14CA2E==2) | Carbon 202D £ 5% 1/4W ‘
JRiTReR RS X . SEMICONDUCTOR
RESISTOR D1 V11037005 |Diode 151555
Ri~14 |RD14CE2E=wd | Carbon T 5% 1iaW DG ~4 V11-0430-06 |LED SEL 103W |
SEMICONDUCTOR POTENTIOMETER
a1 V0B-0020 05 FET BSKZ2 1Y) VR1 RO1-2404-05 5l iB) RI1
a2 vBh e e et sesiom VR2 R12.3026.06 | 10k (B)
03,4 V03- A ansis al
: 03-0078-04 Transistor 28C480 (8) SWITCH v ;
D& V114161 36 | Vari-cap diece  15VB3A S1 $29-1410-05 | Slide rotary switch H
D1~-4 Mot used 52 540-2409-15 Push switch T F sat
VCI/TRIMMER/COIL 53 540-2404-05 Push switch RIT |
Ve C02-0017-05 Variable capacitor & MISCELLANEOUS
TC1 C05-0305-05 Trimmmer 1ZpF RL1 551-2408-0% Ralay |

B8

€



TS-180S

VF0-180 SCHEMATIC DIAGRAM
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TS-180S

SPECIFICATIONS

Pawer Supply Section
Input voltage

Output voltage
Qutput current
Continuous load current

Output voltage fluctua-
tion

PS-30

AC 120 V220 Vor
2201240 V10 %

HOIED Rz

DC 13.8 V (Stardard veltags)
20 A linterrr ttent Load 20 %
duly cycle!

15 A max lirclusive of sxter-
nal oulpul terminal)

Vithn £0.7 Vat AC 120V,
220V, 240V £10 % ':,Odd
current - 1h A)

lozs

RBipple veltage

Power consumption

Genearal
Dimensions

Weight

Curguit des gn and ral ngs are

Less then 20 m¥Y (rms), out-
put current 18 A
Approx. 470 W et AT 120V,

220 W,
20 A)

180 (7"-11

(5

G W 133

141 HX 287
{(11"-6i181 C
ADRIox.

st finahy
2.9 ky15.6 lbs)

240V (Load current .

(MNo. load output voltage
than 16 V at 120 v, 220V,

subjact to change " improve-

240N rren: without natice
OUTSIDE VIEWS
Feat sinlk
[FC1 D¥38-03)
Roar panal
(A23-14532-07) LED

Case (Upper)

Fusa haldar
(AN01.0745-12]

- (J12-0033-151
Slicle switeh
31-2027-08)

GDAa 2035 KD
(V17-7260-56) §

Al

"33‘ 3"85 QE) W)
EX0-0781 06 (K)
EZ0-0802-05 (T]
Card hush
(J42-0403-05)

Case [Lower)

{A01-0755-02)
POWER switzh
(S36-2402-05)

Frant ganel
az0-2363-057T1 |
A20-2364-03 (KWK

e | &g
e {102-0033-15)

[E31 D500 05)

AP lerininia. plate
(E20-0282-05]

' (X43-1330-00)
< | - PrFE e v 7
F: i Ty—n |

1 : [+3] c4
\'ﬁ “5 ach L e Fia I
D1:S25VBI0 | + Te g’ }r ceon | El AT 2TV |
p2:cDna-203s-AO 2| L= £ acy D2 N |
| e — T 5 l
‘;I, | a p|+ | I
Ji OCIESY 208 |
| ]

| : - £z |
i | | :
=1 '-L(:.. I
Sﬁé I
' i
| : | ! |
| b ! {
S ; {
‘—f: 6 (a7 |
i |
hid _¢_] Q1 Z23A6TIB  Qz:25CT33Y |
o D2 (UGSE D3 XZO) Da:ISISS5

L 220v-24CY VEKSION [20v- 220V VERSION .

5 oEpz

C
AT RS

GMD|[o-
DI3AY MAXSA
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PS-30/SP-180 PARTS LIST

GENERAL PS-30 AVR Unit (X43-1330-00)
Aef. el Desaiiaan Re- Fof. Mo, .F‘ans No. Description Hes
No. ALND. ESGIR marks marks
GENERAL CAPACITOR
c1 £90-0813-05 Electrolytic 68000uF 25V s 1,2 CKABF1H1032 |Ceramic ) 0.01pF -_80,— 20%
C25 |ckasEzH103F |Cersmic OO14F  +100%—0% £3-5 Ca0-0B14-05 Elactrolytic 4700uF 28V ) 4
. : B 4700F AC1BOV ca CK4GF1H473Z |Ceramic 0.047uF +80.-20%
ce.7 ‘-90‘0302'3: c" te 4?02 g c7 CKABF1H1D3Z |Ceramic 0.01F  +80.-20%
ch £20-0412- Sramic P A2-10 |RD14BB2Erend |Carbon resistor oonfl = 5% 1/4W
c9  |CKasF1H473Z |Ceramic  00474F +80%—20% : SEr
c10 CEQ4W1E4R7  |Elecvolyte 4.74F 2BV A1 RS14GB3DZR2J Metal film 2,280  +5%  2W
R3 R92-0B22 08 Cemant 560 WY o
Q1.2 Y02-1012-06 Transistor 2MN5885 7 R7.8 RB2-0613-C5 Coment  BOmi  BwW t
R AS14GB3F221J |Metal film 2200 5% 3w
D1 Y11-1365-06 Divde S25VEBI10 o VR R12-C042-08 Sami fixed resistor 5ODINE]
= V11-72680-56  LED GD4-203S-RD ™% SEMICONDUCTOR
|
= 531-2027-05 Slide awitch an |V01-0139-05 Transistar 25AG71TDE
= 536-2402-08 Seesaw switch Power az VO3-C183-06  [Transistor 2SC7331Y}
= o . D1.2 V11-C270-085 Dinde UCEB
RLY. | EB1-1206-00 i " D3 V11-4167-06  |Zener diade  XZ-090
D4 ¥11-0076-06 Dicde 151666
AD1-0746-12 | Case lupper) 7
- AD1-0755-02 Case (lower! i
— | 420-2383-03 Front garel (T : SP-180
= A20-2364-03 Front oarel [K] (W)
= A23-1432.02  |Rearpanal (K] » | TOTAL < New Parts
- A23-1433-02 Rear panal (W)
_ RESISTOR ]
S B46-0058-00 Warranty card (%) R1 RS 14AB308R2] |Solid B.24 + 5% 2W
BED 2552-10 Operating manual (K}{WW) 7 R2 RO 14BB2E101J |Carbon 100U +5% 1/4W
BBD-2656-00 Operating manual (T} s i FILTER/SWITCH
5 £20-0282-05 2P Terminal plata L1 ;13 044326 Fiter
- ” 2 | i = 3401 06 Push switch &
et A el 52 540-2414-05  Push switch u
- E30-0181-05 AC card with plug [K) i =
E30-0585-05 AC cord with plug (W) | MISCELLANEQUS
E30-0602.05  |ACcord(M) —  |A01-0750.63 | Case (TP u
EZ1-0500-06 Power cord with plug 7« AQ1 0751-02 Case (BOTTOM] -
— A20-2358056 Pangl (T) 4
£ FO1-0738-03 Heat sink =3 = A20-2359.15  |Pansl (K] (W) i
- FO&-2038-15 Fuse (204) hid
- FO5-6021-05  Fuse (BA)x21K) = 245'0053-00 Warranty cerd (K|
e - 50-2664-00 Qparating manual [K) (W) ir
i ? y 48) W
F05-4022-06  Fuss|48)x 2 (WHT) = B5Q-2665-00 | Upsrating manual (T] o
i HO1-2624-04 Carton case {inside} (K){W) i - £11-0404-C5  |Headchone jack W
H(1-2625-04 Carton case (inside) (T) e —_ E12-0001-08 Phane plug
HO2-1711-04 Carton case (outsidel [T) ¥ = F13-0381-08 3P pin jack
& HO3-1712-04 Carton case (outsidel (K) % E14-0101-08 1P pin plug = 2
— i & i : idal 1 it
i t7an @ LR AE: FoRclh s L‘"‘: v —  |653.0B09-04 |Packingx 6
- H10-2523-02 styren foarm cusi e | GEZ-0602-04 Packing = 2
- H10-2524-02 Styran foam cushicn (R) w |
- H12-0465-04  |Cushion % HO1-2630-04  |Cartan case [Ki{W) ®
= H20.0413-03 Protactive cover <4 HO1-2631-04 | Cartan case (T) %
H25-0029-04 Protective bag 60 = 110 = H10-2523-02 Frant packing fixture
et H10-2625-02 Raar packing fixture
L —— o H20 0276-03 Protective cover
= i ; — H25-0049 03 Plastic bag
- J13-0033-15 Fuse holdar
= J19-0508-04 LED halder = K29-0716 04 Push knob x4
J32-1030-14 Round hass « 2
— J41 0006-05 Card bush (K} - TOB-0011-05 Speaker
E J41-0024-15 Card bush (\WHT)
J42.0403-05 Card bush (& TIK)
= JB1-0019-05 Vinyle tie
- LQ1-B0G88-15 Pawar transformar i §
= ¥43-1330-00 AVR unit =
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SCHEMATIC DIAGI
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TS-180S
AT-180/SCHEMATIC DIAGRAM/SPECIFICATIONS

DUMMY  ANTI

L=

£ JEE. . ]

DI,02:2 IKZEIN L 2 1

— ——————— ———

' i WRIIK

L S S Fg :,uf:.ﬁ?mc\j( e
e
ANT SELFECTGR
12 DUMMY |
AT 2
g l}l'jl*;’ jTl-Fl-.’)ll-.':H : |-:-
K - 2
g Q:ﬂr_; ]Mmcnus €78 AT_IBO
SPECIFICATIONS
ANTENNA COUPLER SWR METER
Frequency Range ... .. 6 amateur bands from 1.8 tc SWR Detectian.. . Turod cure o raction coupler
29./ Mz Measurable Range < 10 w10
Input Impedance.. .. ... RO Min. Power Required .. 4\
QOutput Impedance . . £ w0 530, unbalznced EN
Through Power . .. . .. 200W &t max. SDnn(-!E(:?D'?sL
Insertion Loss ... .. . . Less than 0.0 dB ir matched INBUT UHF typs. 500
state e
- k_l "JI -
PL. . .. 1BWHzorly :z;; L J:Irip'f
Output Impedance .. ... 2010 LOOW, urbalarced ANT-2 ¢ s =
) R St S - [ = e (B
Through Power .. ... .. 100W at max GND
WATTMETER Dimensions . . W BB i (B-17/327
Type ...... ..oococoovee oo Through-line wastmazer 4 1653 mr (B™)
Frequency Aange ... 181030 MH? D 90 mm (71027
Measurable RF Power . Lp t¢ 20/200W, switchec Net Weight......... .. .. ... 28 kg(6 21bs) approx
Kinds of RF Power ... .. “o-ward or refleciod power,
switched
Impedance.. ... ............. b0
Accuracy .. ... ............. Betroerthan 270% of 1l scals
Nataciscitchioon Case (Upper) Knoh skirts = 2 Deleninr mosula UHF recepracie = 4

EQ1-0623-0B (T AD1-0760-C3

820-0803-04 WO2-0303-08 E04-0102 05
EQ1 0624-C8 (KXW ,
Diecast panel
AZD-2365-02
Meter
B31-0621-08

Casa 'Lowar)

ACT-0707-02 L3

L;j4-0649-1’§-8

LG

£ DABO-00
Swinch paddle x L3 0660-00
k230720 04

: L4
Faot x 4 L34-0661-08
102-0049-14
Krab
K21-0745-08 \-'\-"ing mur
LAE Aioh Mair Kaob = 2 VCT.2 Col-0016:08 N 14-0606-08
K23.0719-04 K2'-0715-Cd
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GENERAL

TS-180S

PARTS LIST ADJUSTMENT

= @ MNaw Parts

Kel No Parts No

Desciption

Fe-
narks

ADT-07R0-C3
AQT-CFET-CE
ALQ 2EBB.CF

201-0523-08
B01-0824-02
BEO-GE0E-04
231-0821 Q8
HAf Q0HA-00
ER0-2578-08

D3 G067 a4
[¥32-0018-04
E04-0102-05

E23-0015-04
FrA-D4GE- DA

|ro9.c402.08
F20-0402-05

|G13-0621-04

S0L 04y 4
J3FT 03R40
J32.0714.04

L21-0715-04
<F1G74R OB
23 0718-04
LEA-07Z0-04

Casza (Upper)
Case (Lower]
Diecast pane!

hetar ascutchaon iTh
I eter escutchaon (K} ()
snob skirts

Mgt

Warranty card (K
Cparating menval

Boanng = 2
Shaflt shopper

UHF receptacle x 4
Ground lug
Termmal = 2

Insulating cover
Insuluter

Cushion

Foog = B
Rounid boss % 2
Hex bass « 2

Mamknoh =2 HX TJNE
Knan=2 34AND ANT
Knoa CaAL

Switch paddie « &

1. INSTRUMENTS

1) Terminated Powar Meter

1. Frequoncy range: 50 MHz o more
2, Input Impecance:; 208

3. Power rarge 200 and 200W

2) HF Transmitter or Transceiver

1. Culout 100w CW
Varabe o TOW.
Example: r$-780, T5-8208

2. POWER METER ADJUSTMENT

1) Test Equipmant Connection

TRANSMITTER/
TRANSCEIVER

POWER
METER

AT 180

ot i)

INPUT DUMMY
Fig. 1
2) Adjustment
1. Cernect as in Fig.
Inless otherwise speoihizd. contro s shoule be sel as
fllews:

L3 L34 DEsd DF ol
L4 L34 O66T-08 il
LE L34-0660-08 Col

5071241804

Actary switch ANT Je
5012419 08

Rotary switch BAND

ANT SW CLNMY
BAND SW 14
POOW/ 2N W 2000
FWLARER BV FwD
POWER/SWE SW FOWER
CAL/SWR 5w SWR

N7 4-0506-08

HilT-2645-10R
Al 2643 08
H12-2464-00
H2D-0372.04

WOZ 0302 o8
WOZ-U303-08

Wingrur = 2

Paacking 1T
Packing cass LKHW
Cushion

Pratective cover

Seateh modulo
Cetactcr modula

W2 CO2-0C16-08 Vanable sapazitor Z00aF  1.26V +*
c5 CHAEFETH 0&Z Careme capecitor 01uF
= B0 — 20w
5 FRIe AL L Miea napacitar ZbpF  LODY
C7 C31-0418-05 Carem o capacitor  E2p7 Sky
[} C31-0420-058 Caremic capgeitar 12pF 3k
cY -1 FMDAZCE RO I sApd oo Z2bpF 500V

SWITCH MODULE (WQ2-0302-08)

Re-
Rel Mo Parts ho Description mu?k-;
VR R12-107a-08 Sworu-Tized ratishn 16 (B
VRZ S12-40Z0-C5 Sami-fixed resistor 5Ok
VED R12-3420-08 Semi-fixed resisgor ZO0kU 1B
VEL SDE-3407-08 Potentiometer 50kii (B) CAL
R3 SDIA0B2EST ) Carbon resistor 57101 HE% T AW
n4 FD143B2E104) Carbon res ster 100K ~5% 174w |
S0 U6 12 Paddie switch = 4
DETECTOR MODULE (wW02-0303-08])
Red N Parts Mo Cascription Re.
of No arts ascriplio il
B SMUEZCTRGLE Mica capacitor 19pF 5BOOV
(R CEARFIR 1047 Caramc zapacicr O 7uF
+~B80%.—20%
H1.2 EARREAE: ol o8 [ Carbon ceman 510 £ R T4
ol Wil 7763 28 Diode 2-7k26G1 =2
2 _A.0403.08 Detzotor cal

lung up the transcerer at 14,775 MHz

3 Adjust the trznsceivar fon TOOW oulput at the power
riele (adjasied by the carrier lzvel zonirol)
Adiust YRZ on the switen umit ter a meter raading ot 100
on the Al-180.

{EI YH1 iRef PARH
.~
(© |vrz noow caL
.@ Va3 Switch module
(DWW CALY .
Fig. 2

3in 5720 2, lower transceiver outpul 1o TOW ard edjust
VE3 for a meter irc catian of 10 on the 200V scale

3. CALIBRATION OF REF POWER

1) Connection

Az Fig.

2] Adjustment

© Set controls as described 0 2.2

Confien 100W OW output reading.
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