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13-4405
SPECIFICATIONS

{GENERAL)

Transmitter frequency range: 160m BAND 1.8 -~ 2.0MHz

80m BAND 3.5 — 4.0MHz

40m BAND 7.0 ~ 7.3MHz

30m BAND 101 ~ 10.15MH7
20m BAND  14.0 ~ 14.35MHz
17m BAND  18.068 ~ 18.188MHz
15m BAND  21.0 ~ 21.4bMHz
12m BAND 24,89 ~ 24 99MHz
10m BAND  28.0 ~ 28.7MHz
Receive frequency range: 100kHz ~ 30MHz

Mode: ATICWI, A2JISSBY, AZ(AMY, FTLFSKE, F3IEM]
Antenna impedance:; 5O Ohm (TX:; 20~ 150 Ohm with AT}
Power requirement: 12.0 ~ 16.0v DC

Power consumption:

RX no signal input: Approx. 1.BA
TX: Apnrax, 204
Frequency configuration:
RX unit: 15t |F 45.06MHz, 2nd IF 8.83MHz, 3rd IF 4b5kHz -
TX unit: {A1,A3J,A3,FSK) 1st IF 455kHz, 2nd IF 8.83MHz, 3rd IF 45.05kMHz
(F3) 1st IF 36.22MHz, 2nd IF 45.05MHz

CW, SSB, AM, FSK, FM: Triple conversion superheterodyne
FM- Double conversion superheterodyne
Semiconductors:

99

T5-4408 TS-4408 (with AT)
Tr's 157 174
FET's 22 22
IC's 49 58
Diod's 257 277
Dimensions:
T5-4405% TS5-440S twith AT}
Wirmnm) 270 {279] 270 (279)
Himm) 96 (108]) a6 (11081}
Dirmnm} 313 {335} 313 {335
Weight{kg) 6.3 7.3
The numbers in the parenthesis include protections,
(TRANSMITTER)
Ratead final power input:
Band Mode Al Ay, By Ry Ay {
1.8~28 MHz 200 W PEP 110 W PEP

Carrier supression:

Unwanted sidebande supression:
Harmonic content:

Transmit frequency character:

Maximum frequency diviation (FM):

Microphone impedance:

More than 40dB
Maore than 50dB
Less than —40dB

AQ0 ~ 2600Hz { - 6dB)

+bkHz
5000 ~ b0k



(RECEIVER)

Sensitivity:

SPECIFICATIONS

—

1S-4408

Squelch sensitivity: (Threshold)

Image ratio:

IF rejection:

Selectivity:

Freq,
91 100 ~ 150kHz 160 ~ BOOkHz | 0.5 ~ 1.6MHz 1.6 ~ 30MHz
Maode
S5B,CW FSK Less than Less than Less than Less than
[SINT10dB) 2.5uV 18dBul TuV (OdBy) 4ul (12dBul 0.25uV 1 —12dBpu!
. " lLess than Less than Less than Less than
AM 1S
ISINTOABE 1 o5 v (284By 13,V (22dBy) 40uV (32dBp) 2 5uV {8dBu)
Less than
Fiv (12dB SINAD — — -
“ 0.7uV (-3 dBp)
Freq.
100 ~ 150kHz 150 ~ BOOkHz 05 ~ 1.6MHz 1.6 ~ 30MHz
Mode
Less than Less than Less than Less than
SEB.CW AM F
W AMESK 204V 126dB,! 104V (20dBgl 204V (26dB) 24V 16dBy)
Less than

FIV

0.32pV (— 10dBy)

IF SHIFT variable range:
RIT/XIT variable range:

Audio output power:

Audio output impedance

(FREQUENCY STABILITY)

Frequency accuracy:
Frequency stability:

(RIT/XIT OFF)

(RIT/XIT OFF: at receive)

Reference oscillator frequency:

50dB or more {100kHz ~ 1.6MHz)
70dB or mare (1.6 ~ 30MHz)

50dB or more (FM 3rd image ratio]
BOdB or more (100kHz ~ 1 .6MHz)
J0dB or more (1.6MHz ~ 30MHz)

o req. —~6dB - 60dB
SB,CW FSK More than ZkHz Less than 4.4kHz
A1 More than dkHz Less than 18kHz { — 50dB)
FI More than 12kHz Less than 26kHz ( —50dB)

+ (0. 9kHz or more

+ TkHz or more

1.5W or more (with 8Q load, 10% distortion)
4 ~ 160 (Speaker and headphone)

More than £ 10 x 10°
More than £10 x 10° (- 10°C to 50°C)

36MHz

Note: Circuit and ratings subject to change without notice due to developments in technology.



“T5-440%

CIRCUIT DESCRIPTION

1. Overview

= The TS-440 s a triple conversion type transceiver, incor-
porating a general coverage receiver, which uses 45.0%5
MHz as the first IF, 8.83 MHz as the second IF, and 456
kHz as the third IF.

s The T5-440 is compact, but allows for installation of an
optional internal automatic antenna tuner operating in the
amateur band from 3.5 MHz to 28 MHz and enables a
wide range of antennas to be used.

= The T5-440 also contains a micreprocessor-controlled dig-
ital PLL circuit which controls frequency in 10 Hz steps
using a single crystal oscillator to implement high accura-
cy and stable frequency control.

¢ The T8-440 has the following major features:

{1} Selectable VFQOs; VFO-A and VFO-B

{2} Direct frequency input using a numeric keypad

{3} 100-channel memory containing frequency band,
and mode information {channel 90 to 99 for split fre-

2. Frequency Elements

The TS-440 utilizes a triple conversion transmitter and
receiver.

Y.
8.83MHz
oK~ (TIN  RY MIXI 45.05MHz RX MIX2
30MHz | RX /
™
TX MIX3 8.83MHz
tvCo
VCO

36.22MHz

quency memaory}
{4} Memory scan in 10 channel groups and two types
of program scan
{5} RTTY (AFSK} mode available
{6) Squelch circuit operational in all modes
{7} Dual filters available to improve selectivity and S/N
ratio {optional filter required}
{8) IF shift, audio notch, IF filter switching, and RF ATT
functions for convenient interference reduction
{9) Large heat sink and cooling fan {100 W) enabling up
to one-hour continious transmit operation
{10} Full and semi break-in circuits for CW
(11) External-computer controllable {optional interface re-
quired)
{(12) Many easy-to-read meter functions such as the
received signal strength (s-meter), transmitter powver,
SWR, and ALC level.

RX MIX3 455Knz DISCRI

® RX OUTPUT
558
LAM
K DET
/ 358 ————aFs INPUT
C¥  Irsk
455KH:z
.M.
MIC INPUT
558
fLo AM
8.375
MHz
CAR M

SSB,CWT,AM,FM,FSK
14%.08~75,05MHz
CWR 145,0792 ~ 75.0492 MHz

(FM MOD)

AMR,FMR @ ——
AMT,FMT | 458KHz
USB,CW  : 456.5KHz
L5B,FSK : 453.5KHz

Fig. 1 Frequency configuration

The overall frequency configuration of the TS$-440 is shown
in Figure 1. The incoming received signal {fy) is applied to
the ANT terminal. This signal is mixed with the local oscilla-
tor signal (fycol in RX MIX 1 to obtain the first IF frequen-
cy. This signal is then mixed with the HET Oscillator signal

T L r pmwr RoAIWF M . w a4 e ape p —

tor freguency {fLo) to obtain the 3rd IF frequency. The sig-
nal is then combined with the CAR signal for detection. fiy
is expressed mathematically as follows:

fiw = fuco — fuer — flo — fear oo 1
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CIRCUIT DESCRIPTION

drd MIX

7>

DET

45,05 MHz 455 KHz
HET ————— — == A
ey sz |
J6.22MHz vgﬂ | P.D | 2Z0KHZ! | I= 1800 {=as5m
B8.375MHz : 4 : J=7244 (=181}
CAR
STD FM oD | » 1 L1 FM LMR,FMR
210,178 ~ IEMHE | : I 110 AMT , FMT Y 48585 KHEr
Mix 2 30,67EMH:  px3 aMHZ \ ] USB, CW 456,85 .
PLLS LS5B, F5K . 453.8 «
6,553~ 665 MHz Mix 5
B PF
R e L H
45,08~ ' —l 1410 145 :
75 OB MHz 76 — ‘:'_’I_I-_LHI AM, FM L 81 MM
VCO 6.5~ e |88~ 2.08MHz COY} UuSE.Cw : 91,3 MHz
| 36.5 MH: o9-a8mH @ 3%~ 104MHT 4./ (sB,Fsk : 90.7 MHz
1 ] [s8.6= i03.8MH2) S )
PLL| /P or | B l 3 |
/P -1 | D '] p.p SKHZ : | p.o B KH: |
] | | ~ 2994 || | : ( Jicwr I | am,Fm  : k=18200
j_ —: | R jllh| I n-Jl 4 : USB,CW : K=|B280
:I_:F:.D N A H : —-1'- /L Iﬂﬂ’_ﬂﬂl — 17K 171800 | -58.FSK :K=i8140
N . I | |
| [S00KH? INT= 13~ 72 | L=19800 | _ Mnsla7_ §_ | L _MNBI47 | |
. __u_ll 8 | - ] r~zme 4 O
| | (=13720~20719) || I
!_____M_BB_?-D_DE_J RIT,x1T IF CHIFT
Fig. 2 PLL frequency configuration
As shown in figure 2, all received frequencies excluding the K )
local oscillator frequency f_ o are generated in the PLL circuit. s 1440000 + 1 fsto + flo .. T
The frequencies generated in these loops are expressed as
follows: J
1 ‘ fher = fyeos = FTD oo e 8
fycos 4 fsto J | 4l
VCOb: = o f = fsto ...... 2
J : VCOS q) 'sTO
fvcoa K
il f[:,a,ﬁ = = fS"I‘D ......................... 9
fsto 200 1440000
VCO4: fvcos _ 4 o tvcos = K fsto 3
K 1800 7200 _
Formula 1 may now be rewritten as follows:
1
fucos 4 STO L
VCO3: e o Twcos = fs1o & N M L J
L. 1800 7200 fing = _ n _ ¥+ 1] ) . f
12 180000 3600000 4] =il
f fwcoa 1 10
fucos + Tveos 4 Tvcos 1 fers
VCO2: 50 20 _ 4
M 450 , _ , _
Note that f.g is not included in formula 10 | That is, a
ey = M 1o — fvcoz  fycoa . received frequency is determined by the reference frequen-
1800 50 20 cy fsto and frequency division data | to N. Further analysis
of formula 10 shows the following:
fvcor — fio — farp + w02 1
VEO1: ‘o >0 10 4 °P i} Basically, frequency division data | to N contain no er-
‘ | N BT ror because they are controlled by the microproces-
| sor according to the operating frequency.
- fucor = N fero + flo + fsrp — fvcoz g i) The accuracy of the operating frequency is equal to
10 that of the reference frequency, because all frequen-

Based on these formulas, the frequencies fyco, fuer, and fcar

are expressed as follows:

Y | R A I

jii)

cies other than fstp in formula 10 are determined
by the microprocessor.
The operating frequency does not change even if kK or

fLo changes.

- IO I T e |
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CIRCUIT DESCRIPTION

1=1800, J=7244, K=19800, L=3239, M =41
Sofin = 0.38B fetp e 11

When fiy =30 MHz {USB mode)} in formula 10 , fiy and
fsto have the following relationship:

|=1800, J=7244, K=19800, L=3239, M=73
B FT R O B - 3G 2C B £ 12

Since the precision of the reference crystal oscillator used
in the TS-440 is 10 ppm (— 10 to 50°C) and the receiver
system has the characteristics shown in items i) and ii}, the
total accuracy is stable at any point from 30 kHz to 30 MHz.
The maximum amount of frequency shift is only +/- 300
Hz (see formula 12 }. The characteristic shown in item
iii) enables variable band functions such as IF shift to be im-
plemented, using the microprocessor. The microprocessor
also is used to set carrier points by adjusting fcar, and to set
and adjust the amount of IF shift.

So far received frequencies in the SSB mode have been dis-

3. Receiver Circuit Description

13,4
30 kHz - 25KI25-5x2

30 MHz .45.05MH: B.P.F 45.05MHz 3 5ﬁ
TRAP | | %10 TRAP

cussed. For receive modes other than SSB, and in transmit
mode, operating frequency is determined by the reference
frequency and frequency division data.

In CW receive mode, fyco is shifted down 800 Hz and used
as fycos. In AM or FM receive mode, fcar generation is
stopped. In FM receive mode, fyer is modulated by adding
audio signals to VCO5 from the microphone. FSK (RTTY) is
transmitted in LSB mode and uses AFSK by adding audio sig-
nals externally.

The type of frequency displayed differs, depending on the
mode, as shown in Table 1.

Mode Displayed frequency
USB, LSB, FSK Carrier point frequency
CW Transmission carrier frequency
AM, FM IF filter center frequency

2nd \ 8.83MHz
;MCF .I'—.—-( Mlyt

Table 1 Displayed frequencies

Q5 Q8,7
Fl ASKTHIL] 2S5KI2Sx2

‘ 45.08 kHz ~
?E.GB MHI !E.EE MHr
TX
HET
D30~33 Fa 08,9 Ql,2 a5
151587 x 4 $58,CW, AM 25C2668Yx2 ISKTIGR) 35KT3GR
N B A mer _m _ 455KHz
Gate W
FM
Q7,8 Q12
CF | 3SKTAGRx 2 25C24598BL wigguzw
lsso ¢ }l
CF 2
AM N
IC 2
MC3357

FM IF AMP. DET \
Moise SQ@ /

CF3
CFW 458
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CIRCUIT DESCRIPTION

Signals from the ANT pin are fed into the RAT pin of the RF
unit via the transmit/receive switching relay. The signals then
go to the 10 BPFs through the approx. 20 dB attenuator cir-
cuit, the first stage of the first IF trap circuit, and the low
pass filters (which pass only 500 kHz or less}. The signal then
goes through the second stage of the first IF trap circuit, and
is mixed with the VCO signal and converted into the first IF
signal of 45.05 MHz in the first mixer, consisting of Q3 and
Q4 (25K 125-5). The VCO circuit consists of Q21 to Q24
{25C2668Y) and oscillates in four bands from 45.05 MHz
to 75.05 MHz. Oscillator frequencies are controlled by DC
signals from the PLL unit.

The first IF signal of 45.05 MHz is passed through the MCF
{F1}, which is used in both receive and transmit, and is am-
plified by the first IF amplifier Q5 {3SK74L). In the second
mixer, consisting of Q6 and Q7 {25K 125}, the first IF signal
is mixed with the heterodyne oscillator signal {36.22 MHz)
from the PLL circuit, amplified by Q12 (2S5C2668Y} to ob-
tain the second IF signal (8.83 MHz). The second IF signal
of 8.83 MHz goes through the gate of the noise blanker. In
modes other than FM , the signal then goes through the MCF
(F2) and is fed into the IF unit through buffer amplifiers Q8
and Q9 (25C2668Y).

1) Selectivity circuit

Figure 4 is a selectivity circuit diagram. In auto mode, the
appropriate bandwidth filter is automatically selected accord-
ing to mode. When an optional filter is used, two filters are
available. Tables 2 and 3 shows the various combinations

When the optional 8.83 MHz filter is connected, the second
IF signal is then fed from the IF unit into the optional filter.
In the third mixer, consisting of Q1 and Q2 (3SK73GR), the
second IF signal is mixed with 8.375 MHz signal generated
by IF unit's heterodyne oscillator circuit, consisting of Q53
and Q54 (25C2458Y), and converted into the third IF signal
(455 kHz). The third IF signal is then amplified by Q5
(3SK73GR). A diode switch is used to route the signal to
either the FM or SSB circuits.

In SSB mode, the third IF signal goes through the SSB cer-
amic filter (XF3). In AM mode, the third IF signal goes through
the AM ceramic filter (XF4). In either mode, the third IF sig-
nal is then amplified by Q7 and Q8 (3SK73GR) and detected.
In FM mode, the third IF signal goes through the FM ceramic
filter (XFB). The signal is then sent to the FM IF, IC2 (MC
3357) for amplification and detection. IC2 also contains an
FM noise squelch circuit.

The detected SSB/AM signal is passed through the notch cir-
cuit, consisting of hybrid IC IC1 (BX6124) and squelch gate
Q12 (2SC2459BL). The signal then goes through the AF
volume control and is amplified to the appropriate level by
AF amplifier IC7 {(UPC2002V).

of bandwidth available when optional filters are used. In FM
mode, the selectivity switch does not operate and a single
dedicated FM filter is used. Optional filters operate only in
receive and are separate from the filters used in transmit.

AUTO SELECTIVITY CONTROL

M= = X59<1670-60

I trom 1C 10
8.B3MHz IF SECTION

3G

Eg‘“m e zl o8 Q! d b
' - 1o g2 o ?—- < SR
I 455 L
T3 i + aut
1 I
WIDE [
RNNICEL sss___ %‘3__“,.,.
- 3
BES -
WIDE I = from
cﬂ‘w [Ew] CA B | #L o ICI1O
BBEC 9; >
e re ] =7
ik s ‘“L‘r |
E il N e l" < BMR
A58 :E '
FMP ] I
]

r—l l—-
D78
4558
% FM —] -
Ta G2
RL
FMB _._"“_Dl‘_ |
Ffram 1510
& 3
- 7
1 -~
bl A A 4048 -

1l i

ABSKHz IF SECTION fram IC 1©

X41-1610-00 F/i4
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Filter selective

CIRCUIT DESCRIPTION

MANUAL MODE

AUTO MODE
WITHOUT OPTION OPTION INSTALLED
MODE | 8 .83MHz 45bkHz 8.83MH:z 455kHz
SSB Through CF1 XF1 CF1
CW Through CF1 XF2 CF1
A M Through CF2 Through CF2
FSK Through CF1 ., XF2 CF1
FM Through — Through —
XF1: YK-88S or YK-B8SN
XF2: YK-B8C or YK-88CN
Table 2
Item Rating
Center frequency fo 45 05 MHz

Center frequency deviation

fo+1 kHz at 3 dB

WITHOUT OPTION OPTION INSTALLED
SELECT | B.83MH:z 455kHz 8.83MH:z 455kHz
N
NO RX XF2 CF1
M1 XF1 CF1
M2 Through CF1 Through CF1
W Through CF2 Through CF2
XF1: YK-88S or YK-88SN
AF2: YK-88C or YK-88CN
Table 3
Item Rating
Center frequency fo 455 kHz

Pass bandwidth

+93 6 kHz or mare at 3 48

G dB bandwidth

+ 7 kHz or more

Attenuation bandwidth

+ 28 kHz or \gss at 10 dB

Ripple

G/ dB or ess

Insertion loss

2.0 dB or less

0 dB bandwidth

25 kHz or less

Guaranteed attenuation

30 dB or mare with =1 MHz
[Except spurious)

Final impedance

2 kL + 10 %L characteristic

Table 4 MCF (L71-0259-05) (RF UNIT F1)

Item

Rating

Centar freguency fo

B830 kHz 0.5 kHz

Fass bhandwidth

+ 3 kHz or more at 3 aB

Attenuation bandwidth

+ 12 kH? or less at 18 dB

Guaranteed attenuation

30 dB or mare within fo % 1
MHz

Hippie

0.5 dB or less

Insartion loss

1.0 dB or less

Fina: impedance

2.5 kY3 pF

Table 6 MCF (L72-0260-05) (RF unit F2)

Item Rating
Center frequency fo 465 kHz £ 0.2 kHz at 6 dB
6 dB bandwidth (total) +1.1~1.3 kHz
60 dB bandwidth 4.5 kHz or less

Guaranteed attenuation

60 dB or mare
fat 0.1 ~1 MHz}

Spurious (600~ 700 kHz)

40 dB or maore

Ripple with bandwidth

2 dB ar ess at 60 dB

Insertion (0ss 2 dB or less
Temperature —10%C ~ +B60°C
Input and output impedance | 2 kR

Inseriion oss 0B or less
Guaranieed attenuation 35 dB or more
bedithar ABBkHz £ 100«Hz!
Input and output impedance | 2.0 k0
Table b Ceramic filter (L72-0355-05) (IF UNIT CF2) .
Item Rating

Center frequency to

A58 kHz+ 1 kHz

6 dB bandwidtn

+ 5 kHz or more

L0 dB bandwidth

+ 125 kHz or less

Ripole 2 dB or less
aathin bbb «Hz £ 4 «Hz) ]
Insertion loss 6 dd or /ess

Guaranteed attenuation
wthn AR5 kHz £ 100k H7!

35 dB or more

Incut and oulput impedance

2.0 kil

Table 7 Ceramic filter (L72-0315-08) {IF unit CF3)

Item

Rating

Center frequency fo

8.830 MHz

Attenuation pandwidth

+ 50 kHz or more a1 3 dl3

Guaranteed attenuation

35 dB ar more at 9.285 MHz
45 dB ar more at 9.74 MHz

Insertion loss B dB or less

Ripple 1.0 dB or less

lnout ang output impedance | 330 Q2 |
Max. voltage (DC) BO Y IMIin
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2) AF notch circuit

CIRCUIT DESCRIPTION

H

# OHM
BX7191-8518

jp3— - — o
BX7(91
—_— — — — e et —— e 0
RINI 27K I
ln'I'I
' RE 22K |
I RIQ 100K
A'A'a' Rla
Rz 38K |R& 10K | R7 10K R9 22K | C©1 .00) RIZ 270K 12K |
I AAA AA A AnA AAR 1L AAA AdA
wy ¥ryr ey ry l' Yy 'y
il Il Ic2 1c2 |
2)s Ri
~ /o /2 ~ 7] Sex /o
AF_INPUT ceo + | + i I |
ITIN
| L, . |
R3 o
. o l 47K & I
r
1 ouTl C GND VR2 vR3 1
8 ) R by Y 8
< +
oLt 3T . —
s sz c6% .0039
] — -
® | ] I
LOOKIZ1) f
X41-1810-00{A/4)

NQTCH OUT
Te AF AMP Q)2

15-0005

Fig. 5 NOTCH circuit

The hybrid IC1 in the IF unit is an audio notch circuit. The notch frequency is determined by the following two

Figure 5 shows its equivalent circuit. This circuit forms state- formutas.

variable bandpass filter, also known as a bi-quad filter. The

notch frequency can be changed using the notch control vari- 1) fy=R6/2x/R1+Notch VRI-R8-R10-C1-C65.......... 1
2y R6-R1Z2+R13IZRIORIT e 2

able resistor. Since the circuit cansists of the hybrid IC, sta-

. ble attenuation characteristics can be obtained electrically and
thermally. The range of variable notch frequencies is 400 Hz
to 2800 Hz.

If a variable resistor is used for resistor NOTCH VR, the notch
frequency can be controlled according to formula 1.

The notch frequency range is from 400 to 2600 Hz, and at-
tenuation is from 25 to 50 dB.
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CIRCUIT DESCRIPTION

3. Transmitter Circuit Description

Ica Q44 IC5 IC8
MIC HPCII58HZ ss8 2502459 ANE |2 CF I ANG 2 CF4
MIC
N DBM)—~ CF lst Mix JEEMHz R oger
558 ow ’
CAR ) 9455KH: B.375MHz
G46 QIO Q13,14 Qe
35KT3 35KI22 K2 Fi 3sKIZ2x 2 2502538
3rd N
29.TMHZ
MCF M1 X LPF
Koy 36.22MHz
036 Q37 Q38 45.0%~
BSC243%  25C2603 |, piaskel 75,05 MHz
vCco
Ql Q2,3 Q4,5
25C2075 25C250922 25C2B79x 2

.

RX

Fig. 8 Transmitter circuit configuration

n 8SB, CW, AM, or FSK mode, the transmitter systern uses
triple conversion. In FM mode, the transmitter system uses
double conversion using PLL modulation.

Audio signals from the microphone are applied to the MIC
pin {connector {21)} of the IF unit and are separated into SSB
modulation and VOX signals. The SSB signal is amplified ap-
prox. 8 dB by IC4 {(xPC1158HZ). AFSK audio signals from
the AFSK IN pin {back panel} are also applied to IC4.

IC4 functions as a SPEECH processor. Qutput from IC4 is
distributed to the MIC GAIN control ifront panel) and FM cir-
cuit (RF unit}. In 58B mode, the signal applied to the MIC
GAIN control is sent back to the IF unit (connector (23) MV 2},
amplified by Q44 {25C24569), and supplied to the balanced
maodutator ICS5 (ANG12). In FM or CW mode, Q44 does not
aperate because a cut-off voltage is supplied to its emitter
via diodes DB2 and D46. The signal converted to 455 kHz
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CIRCUIT DESCRIPTION

DSB by IC4 goes through the SSB transmit switching diodes
D17 and D18, filter switching diodes D14 and D12, and SSB
ceramic filter CF1, to obtain the S5B signal. The SSB signal
then goes through the transmit switching diode D36 and is
fed into the transmit first mixer, IC&, where the SSB signal
is mixed with the output from the 8.375 MHz oscillator in
the IF unit, and converted to 8.83 MHz. in CW or FM mode,
the carrier signal frem the PLL unit does not go through IC5
BM or the 455 kHz filter. These carrier signals are applied
to IC6 via switching diodes D53 and D54, The output signal
from IC6 goes through the MCF to remove spurious compo-
nents, and is amplified by the IF amplifier 046 (35K 73} and
sent to the RF unit. Q46 provides ALC control and CW
keying.

in the transmitter second mixer, consisting of Q11 and Q12,
{35K 1224, the 8.83 MHz transmit IF signal input to the RF
unit is mixed with HET oscillator signal (36.22 MHz) from
the PLL unit and converted to 45.05 MHz signals. The 45.05
MHz signal goes through D23 and the MCF to remove any
spurious components. The 45.05 MHz signal then goes
through D27 and is supplied to the transmit third mixer con-
sisting of Q13 and Q14 {3SK122). In the third mixer the sig-
nal is mixed with VCO signal {Q21 to Q24} amplified by Q12
{25C2668) and converted to the required transmit frequen-
cy 1.8 10 29.7 MHz). The signal from the third mixer goes
through the low pass filters C156, €158, C159, and L89,
and is amplified by the wide band amplifier Q15 (25C2570).
The signal then goes through the wide band transformer T13
and low pass filters C164, C165, and L90, and is further am-
plified by wide band amplifier Q16 {25C2538). The signal
from the Q16 goes through the output transformer T20 and
is used as the drive output.

In FM mode, the PLL VCO is directly modulated. The audio
signal from (F unit IC4 (UPC1158HZ} is fed into the RF unit
via the FMI pin. In the RF unit, the audio signal is amplified
by Q36 {25C2459) and Q37 {25C2603), and goes through
the limiter circuit consisting of Q38 {UPC4558C) and low
pass filter circuit, and is sent to the PLL unit via the FMD
pin. In the PLL unit, the 36.22 MHz VCGC is modulated. 039
(25C2603) is a switching circuit to prevent the modulated
signals from being emitted from the PLL unit in @ mode other
than FM.

For “*S" model radios the output from the RF unit is
amplified to a 100 W power level by Q1 {25C2075), Q2
and Q3 (28C2509), and Q4 and Q5 (2SC2879) in the
final unit. The 100 W output goes through the LPFs which
differ by bands, and is sent as output to the antenna via the
AT unit and transmit/receive switching refay. SWR and
AlLC detection is performed at the output of the LPFs.

1) Antenna tuner

The antenna tuner operates when the AUTO/THRU switch
is in the AUTO position and the AT TUNE switch is ON. The
antenna turer is driven in the CW mode and power is reduced
to B0 W by the microcomputer regardless of the mode select-
ed before the AT TUNE switch was turned ON. The range
of operating frequencies is determined by a microcomputer
program, and is from 3.5 MHz to 30 MHz.

* AT unit operation

Powver transmitted by the final unit passes through the cur-
rent and voltage detecting transformers L1 and L2 using
toroidal cores. Current and voltage components detected
by the transformers are supplied to pins 9 and 13 of IC2
for wave shaping and their phases are compared by IC3
HE10131. The output from pin 3 of IC3 depends upon
the phase of the voltage and current waveforms applied
to IC3. The signal from IC3 pin 3 is sent to pins 10 and
15 of buffer IC IC3 HD10125. Qutput from pins 12 and
13 of IC3 goes through level shift Zener diodes D5 and
D6 to control the input circuit of motor drive IC IC5
BAS109U 2. The output signal is used to drive motor M1
10 adjust the variable capacitor VC1 so that the phase
difference between voltage and current components is
reduced.

The current and voltage components output from the cur-
rent and voltage detecting transformers is also supplied
to the voltage comparator IC1 NJM2903D. The compa-
rator output is used by motor drive IC IC8 BAS109U2 to
drive motor M2 to adjust variable capacitor VC2 so that
the amplitude difference is reduced. That is, the phase con-
trol variable capacitor VC1 is controlled so that the cur-
rent is in phase with the voltage and the voltage control
variable capacitor VC2 is controlled so that the amount
of amplitude difference between the current and voltage
is reduced (SWR1, an SWR of 1 to 1, is obtained when
the current and voltage are in phase and the amount of
amplitude difference is 0). VC1 and VC2 are designed to
operate independently of each other, but since phase
difference affects the amount of amplitude difference and
vice versa, VC1 and VC2 will normally rotate together.

Forward and reflected waves detected by the filter unit are
converted to SWR control signals in the SWR arithmetic cir-
cuit in the control unit and are sent to the ISW pin of the
AT unit. Since the SWR control signals are current wave-
forms, the signals are converted from | to V waveforms by
IC8 {b/4) in the AT unit and to obtain the corresponding vol-
tage mode SWR signals are generated. The SWR signals are
then fed into the SWR comparator (C8B {C/4). The reference
voltage pin 9 of the ICB {C/4} is supplied with a voltage cor-
responding to an SWR of 1.25 to 1 via a potentiometer.
Therefore, when the actual SWR value exceeds 1.25, pin 8
of SWR comparateor IC8 (C/4) is H, so the motor drive vol-
tage control transistor Q5 turns on and the collector of G4
is supplied with voltage from pin 145. The voltage is also
used tao turn the tuning LED on. The inverted input pin of IC8
{d/4} is supplied with triangular waves generated by IC7, and
its non-inverted input pin is supplied with the above SWR vol-
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waves changing from continuous waves to relatively low duty
pulses. Q1 is driven by this voltage waveform to control Q2,
which is connected to the collector of Q4 in series and mo-
tor drive voltage is generated.

It the motor turns too fast, the SWR value will be smaller
than the motor stop value because of the inertia of the mo-
tor. As a result, the motor will continue to operate even if

TUNE STOP
ADJ IC8 ¢/4
VR 2
+5V > Ab L ~=H
IC8 b/4
I-¥ Convertor
ISwW O - VEW

—l

"1C8 d/g

+
- nnn
+ 8By 'C ?
AV W

Trionguieor wove
generotor

the motor stop signal is sent and the SWR value will con-
tinue to be greater than the motor stop value, causing the
motor stop signal to turn off. That is, the motor will not stop
and it will be difficult to obtain a match. If the motor speed
Is too slow, it will take a long time to satisfy a matching con-
dition. The TS-440 therefore controls the motor speed ac-
cording to changes in SWR.

Q5
A AT TUNE LED
Motar drive voltage
Ql Q2

Fig. 7 Antenna tuner circuit

The antenna coupleris a T type. Six relays RL100 to RL105
are used to change taps within the range 3.5 MHz to 30 MHz.

2) Cooling fan circuit

The final unit contains the temperature-sensitive thermistor
TH1 thermally coupled with final transistor Q4. When tem-
perature on the surface of Q4 reaches approx. 50°C, the fan
start comparator 9B operates (H level}, causing Q8 to turn
on to operate the fan. During operation of the fan, tempera-
ture protection comparator Q9A is at a L level, so the tem-
perature protection circuit does not operate.

When temperature on the surface of Q4 goes down to 45°C,
the cooling fan turns off.

Comparator
autput

"yt _+é ______ }

1 L [
g5« /5{!' TO* g \ Temperature *C

FAW OFF FAN ON Thermal Thermal
protaction OFF protection ON

Fig. 8 temperature protection operation

* Final temperature protection circuit

When the temperature of the final transistor Q4 rises up
to approx. 80°C, the temperature protection comparator
Q9A turns on {H level), Q1 in the filter unit also turns on,
and a minus DC voltage is supplied to the ALC line, reduc-
Ing the transmitter output to zero. {The TS-440 does not
return to a receive state.) When the temperature of the
final transistor Q4 falls to approx. 70°C, the protection
circuits turns off allowing the transmitter to operate again.

* SWR protection circuit

When antenna VSWR is bad, or the reflected wave is too
large, because the auto antenna is tuning for example, L42
and L43 detect the state and its output is rectified. The
rectified signal is then amplified by Q2 to control the ALC
voltage so that drive power is reduced. As a result, load
on the final unit is reduced.

* SWR automatic arithmetic circuijt

The T35-440 uses the automatic arithmetic circuit in the
AT-2B80. The forward wave voltage Vsr and reflected
wave voltage Vsg from the filter unit are fed into the ana-
log arithmetic circuit of the switch unit, and used to set
the voltage level of IC8 pin 2 (5 V' +Vsa/Vsel. Output vol-
tage from the pin 2 is shifted by IC5 to move the needle
in the SWR meter.

IC5 contains a level shift/meter amplifier and an auto tuner
V-l convertor. IC7 contains a square wave generator and
a voltage comparator. IC8 contains an integration circuit.

K [
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Ve is compared with voltage from IC8 pin 8 (5.5 V).
When SWR increases, Vg lowers and the voltage level
of ICB pin 8 rises. At IC7 pin 3, a triangular wave is moni-
tored. The triangular wave is compared with the wave
from IC8 pin 8 and output. The triangular wave is con-
verted to a square wave by IC10 and sent to switch O3
and Q4. This voltage is used as the SWR contral voltage.

3) FULL/SEMI BREAK-IN and VOX circuits

Output voltage from IC8 pin 2 consists of the voltage com-
pared with Vzr/Vgr and + 5 DC voltage. It is distributed
to IC4 the level shift/meter amplifier to move the needle
in the SWR meter and IC5 the V-l convertor to control the
AT440.

YR14 is used to adjust the SWR meter ZERG point.
VR13 is for SWR meter adjustment

RL TXB RXB

| | ]

STAND-BY SW
- STAND=BY CONTROL

J_{/D”_" MICROPROCESSOR CIRCUIT ~1 POWER sUPPLY

CONTROL
J:ﬁf/ . CIRCUIT
MIC
VOX
D— CIRCUIT

’ Fig. 9-1 FULL/3ENMI BREAK-IN block diagram

When the standby switch, the key, or the VOX switching
transistor are activated, a ground is applied to the input pin
of the control circuit, which causes a standby signal to be
fed to the microprocessor to determine if a valid transmit con-
dition has been met. When that condition has been met, the

I | | | I | A ONE SHOT B c
MULTI-
KEYING VIBRATOR

STAND-BY
VOX

DELAY
TIME

ONE SHOT{ |

standby circuit in the IF unit will be turned on.

A keying signal is generated by the controf circuit, whenaver
the key is depressed, to control the keying circuits in the IF
unit. This keying signal is also used as the transmit/receive
signal during break-in operations.

O KEYING (FULL)

—0 CONTROL{FULL)

KEYING {SEMI)

CONTROLI(SEMI}

[ [MULTI-

' VIBRATOR'

FYTY
VYY

TEZ
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FULL BREAK-IN

AL _ |

] KEYING IN

H
B |

ul

—

KEYING OUT

SEMI BREAK-IN, VOX

L. CONTROL OQUT

KEYING
vox IN

S S I N I

KEYING
VvOX

1
— -
L [

ouT

Fig. 9-3 FULL/SEMI BREAK-IN timing chart

The above timing charts show the timing for standby and
keying signals.

When an input from the CW key is supplied to point A as
shown in the above figure during full break-in operation,
the one-shot multi-vibrator and gate circuits generate con-
trol {full) and delayed keying {full} signals. After the fun-
damental timing signal, RL {12V} for reception and
transmission rises, the keying wave also rises, and when
the key is off, RL falls according to the preset time
constant,

Semi-break-in operation is synchronized to VOX. When a
signal is supplied to point A, the VOX delay time multi-
vibrator determines the VOX time constant. The input sig-
nal is converted to a keying (semi) signal by the gate
circuit.

These keying semi/full and control semi/full signals are
converted to appropriate break-in VOX mode signals us-

X8

RXEB

Ing the slide switch. The control signal is checked by the
microcomputer to see whether transmission is to be per-
formed. The control signal is then used to switch CRL in
the IF assembly unit and generate RL {12 V). TXB (trans-
mit B+} {8.8 V) is generated, synchronized to RL. The
receive control signal RXB (receive B+) (8.8 V) turns
on/off, synchronized to the inverted TXB signal, that is, RL.

2w

g.8v

B.8v

Fig. 10 STANDBY keying timing chart

— CONTROL QUT
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4] Speech processor

IC4 in the IF unit functions as the first stage microphone am-
plifier or audio speech processor. When the processor switch
is off, IC4 functions as a 20 dB microphone amplifier. When
the praocessor switch is on, IC4 functions as an up to 40 dB

gain amplifier with ALC. When the processor switch is on,
8VDC is supplied to the base of the gain adjustment switch-

ing transistor, Q41, driving the feedback amplifier,

PROCESSOR  OFF GAIN 2048
ON  MAX GAIN 400D

IE UNIT

IC4: pPClISBH2

SS5B MIC GAIN

i\VRS

Q42

% 2sczagun, eos

Fig. 11

4. PLL Circuits

Theory of PLL circuit operations

The T5-440 PLL circuit uses a reference frequency of 36 MHz
and consists of five PLL loops covering the range of frequen-
cies from 30 kHz to 30 MHz in 10 Hz steps. The PLL circuit
has an IF shift function which is implemented by inserting
carrier frequencies between PLL loops. The PLL loops include
a carrier circuit PLL loop and an HET circuit PLL loop which
generates a constant frequency of 36.22 MHz. Frequency
division for these PLL loops is controlled by the micreproces-
sor. In all PLL loops phase comparison is made using the refer-
ance frequency fsto {frequency control using a single crystal
oscillator).

Figure 12 is the PLL circuit block diagram.

The reference frequency ifstp) is generated by a 36 MHz
crystat oscillater and Q21 (25C2787). Reference frequency
signals are fed inte the main locp's IC11 {SN16813P) via a
butfer consisting Q22 and Q23 (25C2668). The signal is also
fed into IC13 {SN745112} via a buffer consisting of Q24
{25C2668). In IC13, the signals are frequency divided to
genarate a 9 MHz signal. The 9 MHz signal is used as the

* PLLS

PLL5 consists of IC18 (IMNG6147) and its associated loop
components. VC05,Q36 (25K192A]}, is locked at a fre-
quency of 36.22 MHz. The 9 MHz reference frequency
signal is supplied to pin 3 of IC 18, where the signal is divid-
ed by 1800 {450 in FM mode) to generate a 5 kHz (20
kHz in FM mode) signal used for comparison. VC05's out-
put signal is supplied to IC18 pin 16 via Q37 (25C2668),
where the signals are frequency divided by 7244 {1811
in FM maode). The phase of the signal is then compared
with that of the 5 kHz {20 kHz in FM mode] signal by the
phase comparator and the VCOB5 oscillation frequency is
locked. Frequency division data is supplied by digital unit
{DAQ to DA3 and CK4}.

As described above, the dividing ratic used varies depend-
ing on which mode the TS-440 is in, FM mode or SSB.
This is because the apparent time censtant is increased
without changing the active LPF constant so that the PLL
signals can be modulated easily and reducing distortion
during FM transmission. In modes other than FM, the
amount of frequency shift due to mechanical vibrations
is reduced because the apparent time constant is reduced.
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Fig. 12 PLL circuit block diagram

* PLL4

PLL4 consists of IC1 (MN6147) and its associated loop
circuit. VC04, Q3 (2SC2668), is locked at a frequency
of aproximately 91 MHz, which differs depending on the
operational mode. The 9 MHz reference frequency is ap-
plied to pin 3 of IC1, where the signal is divided by 1800
to generated the 5 kHz signal for frequency comparison.
The output of VCO04 is supplied to IC1 pin 16 via buffer
amplifier Q4 (2SC2668). In IC1, the output is divided by
an appropriate division ratio {18200 or so) which differs
depending on the mode. The phase of the signal is com-
pared with that of the 5 kHz reference signal by the phase
comparator and the VCO4 oscillation frequency is locked.
Frequency division data is sent from the digital unit (DAO
to DA3 and CK3).

The output from PLL4 goes through buffer amplifier Q5
{25C2668) and is divided by 20 in IC2 {M54459L). The
signal is further divided by ten in the carrier circuit of IC3
(SN'74LS90N) and then fed into the IF unit as the carrier
signal via the LPF, and buffer Q7 (25C2458) and Q8
(25C1959). in AM or FM receive mode, switching circuit
Q6 (25C2458) operates when an SFT signal is sent, and
as a result, IC3, Q7, and Q8 are stopped to cut carrier
signals.

The PLL4 output signal also goes through the LPF and
buffer amplifier Q9 (2SC2458) and is fed into the mixer
in the main loop, where the signal is used to form the dig-
ital VFO signal. As a result, the operating frequency does
not change even if the carrier freauenecy ie rhanaed whickh

rier point adjustment. In SSB, CW, or FSK reception mode,
the may be shifted +/— 1 kHz or more and the carrier
point can be adjusted in the range from — 400 Hz to + 350
Hz.

PLL3

PLL3 consists of IC4 (MN6147) and its associated loop
components. VC03, Q12 (25C2668), is locked in the
range of 99 MHz to 103.995 MHz. The 9 MHz reference
frequency signal is supplied to pin 3 of IC4, where the sig-
nal is divided by 1800 to generate the 5 kHz signal for
frequency comparison. The output of VC03 goes through
buffer amplifier @13 (2SC2668) and is applied to IC4 pin
16. In IC4, the output is divided by L and the phase of
the signal is compared with that of the 5 kHz reference
signal by the frequency comparator, and VCO03 oscillation
frequency is locked (in 5 kHz steps). The division ratio,
L. is supplied by the microprocessor, in the digital unit,
(DAQ to DA3 and CK2). L is in 1000 steps (19800 to
207939} corresponding to 0.00 kHz to 9.99 kHz. In CW
receive, in order to obtain 800 Hz beat signals in the oper-
ation frequency display, the L is shifted — 80 (19720 to
20719) and when RIT/XIT operates, the L is changed so
that fyco is shifted +/— 1.2 kHz or more. In AM or FM
mode, the L is shifted by 10 steps to change fyco by 100
Hz steps.

Output from PLL 3 gues thrnugh buffer Er‘nphfIEr Q14

Ty o ™ Sy G
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into pin 2 of MIX5 IC7 (SN16913P]} via the LPF. In MIX5,
the signal is mixed with the signal generated by PLL4 and
goes through the BPF to generate a signal in the range of
6.563 MHz to 6. 6301 MHz {in 100 Hz steps). The gener-
ated signal is supplied to pin 5.

PLL2

PLLZ consists of IC9 {MNB147) and its lcop circuitry.
VC02, 018 {25C2668), is locked in the range of 58.25
MHz to 53.2501 MHz. The 9 MHz reference frequency
signal is supplied to pin 3 of IC9, where the signal is divided
by 450 to generate a 20 kHz signal for frequency com-
parison. VC02's output goes through buffer amplifier Q19
128C2668), and is fed into MIX4 pin 2 and mixed with
the 6.35 MHz to 6.63 MHz signals applied to pin b. The
mixed signal then goes through the BPF to obtain 64.78
MHz t© 5988 MHz signal (in 100 kHz steps). The
64.78 MHz 1o 59.88 MHz signal is fed into IC9 pin 16 via
buffer ampiifier Q15 125C2668). In IC9, the signal is divided
by M, and the phase of signal is cornpared with that of the
20 kHz reference signal by the phase comparator, and thus
MIX4 output is locked {in 100 kHz step). The division ratio M
15 supplied from the digital unit {DAQ to DA3 and CK1), and is
in 50 steps from 3238 to 2994 corresponding to
0.00 MHz to0 0.49 MHz_

The gutput from PLL2 goes through buffer amplifier 020
125C2668) and is divided by ten in IC10 (IM54480L). Via
the LPF, the signal is fed into pin 2 of MIX3 IC11
1SN16913P}. The frequency of the signals depends on the
values of L and M, and is in the range of 5.825 MHz to
5.32501 MHz {10 Hz step).

YVRT in MIX 4 circuit is used to suppress spurious outputs
from the mixer. It is necessary to prevent PLL2 from be-
coming unlocked.

Signals generated by PLLZ and the & MHz reference fre-
quency are mixed in MIX3. The mixed signal gces through
the BPF, and is further mixed with f, in MIX2 IC12
{SN16913P} on the IF unit. The output from MIX2 goes
through the BPF to obtain 38.55 MHz to 39.04929 MHz.
The signals are then mixed with the output from the final
YCO osciliator in MIX1.

PLL1

The last PLL loap, PLL1, consists of IC17 (MBB7008&) and
its loop components. In IC17, frequency division for refer-
ence and comarison frequencies is set by serial data (S0,
SCK, and LE}. When an external prescaler is used, IC17
has a madulus control function for configuring the pulse
swallow counter.

The VCO oscillator output from the RF unit goes through
126 (2SC 2668} in the PLL unit and is fed into MIX 1. The
mixed signals go through the BPF, and they are then am-
plified by buffer amplifiers Q27 thru Q30 (25C2668),
shaped by IC15 {SN74510N1/3}, and fed into IC16
IWNT7A4ST12N) 1/3, or 1/2 prescaler. Basically, IC16is a
two-level FF circuit and functions as a 1/4 divider. But,
when IC 17 of the PLL unit sends control signals, to IC16,
IC16 functions as a 1/3 or 1/2 frequency divider in con-

The 89 MHz reference frequency signal is supplied to pin
1 of IC17, where the signals are divided by 18 to gener-
ate a 500 kHz signal for frequency comparison. Signals
fed into IC17 pin 8 via MIX1 and the buffer amplifier are
divided by N, and the phase is compared with that of the
500 kHz reference signals by the phase comparator. The
signal then goes through the active LPFs G31 to Q33
(25C2459) and is fed into the RF unit as VCO voltage sig-
nals to control the variable capacitor of the final VCO. The
frequency divider N covers the full range of operating fre-
quencies from 30 kHz to 30 MHz {500 kHz step), and it
has 61 steps of frequency division datz supplied by the
microprocessor in the digital unit.

The last VCO signal in PLL1 therefore depends on the
values of L, M, and N, and it is in the range from 45.08
MHz to 75.05 MHz (10 Hz step). N is expressed as
follows:

N =PNg -A
{Ng = A)

P: Prescaler module value
No: Programmahle counter value
A Swallow counter value

PLL IC contains Np and A.

The last VCO unit is contained in the RF unit and consists
of four VCOs, each handling one portion of frequencies
from 30 kHz to 30 MHz. The appropriate VCO is selected
by the microprocessor according to band information from
the digital unit.

* Unlock
If a PLL loop enters a unlock state, the output on the UL
pin becomes L. This L signal is sent to the digital unit to
stop the microprocessor.

* 500 kHz marker signal
The 500 kHz reference signal for frequency comparison
is supplied from IC17 pin 13, and it is used as the marker
reference signal.

5. Digital control circuit

The T5-440 digital control circuit uses an 8-bit CPU (7800}
which does not contain ROM, and has a 16K ROM {27128}
and a 2K RAM (8418] outside the CPU. A cornmon bus used
for data exchange between the CPU and RAM, and between
the CPU and ROM and is also connected in paralle! to the
two B255's for extended 1/O and an 8251 for interface to
a personal computer {option}. To transfer daia toc or from an
appropriate IC, the CPU uses the WR or RD signal,
and the chip select signal from the 74L5138.

The display is dynamically controlled by software, and con-
sists of 13 digits and nine segments. The 13 digit and seven
segment signal is driven by the high voltage resistive buffer
{63001, and the other two segment signals are driven by a
transistor. The 7800 transfers data serially. The clock signal
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pulses and U/D signals from two clock signals which are 90°
out of phase with each other, and sends the pulses and sig-
nals to the 7800. A clock pulse interrupts the 7800 and a
U/D signal causes the 7800 to perform a count up or down
operation for each step. If fast rotation occurs, the 7800
processes several steps of PLL data at one time.
Voltages from the RIT and IF shift VRs are converted from
analog to digital by the A/D convertor IC (4052) and fed into
the 7800. The voltages are used to drive the display and are
reflected in the PLL data.

The digital control circuit contains two 8255’s for extended
I/0. The 8255 in control unit A is an outputonly element and
the 8255 in control unit B is an inputonly element for key
scan and static data. The output 8255 emits VS-1 signals,

FIP

PLL data for the 6147, clock signals, and 1 MHz LED data.
The input 8255 receives key scan data such as panel switch
data and DIP switch data for CAR compensation. It also
receives static data which cannot be entered as a portion key
scan data.

The 7800 outputs four bits of band and mode information
(11 bands in the frequency range from 30 kHz to 30 MHz).
Each time the 8251, used as the interface to a personal com-
puter, receives one byte of data, the 7800 is interrupted and
reads the data from the 8251. The 7800 analyzes any com-
mand in the data. In response to the command, the 7800
controls setting or writes data to the 8251 as required. The
8251 serially sends one byte of data including a start bit, syn-
chronizing to a 4800 Hz clock signal.
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AF Muts (MT) LEB =] MIC UP/BOWN Sw
R¥ Mute (SEK) [, SCR | MHy BTT 5w
PLL data Lock ] VE—| Busy
iDste, address B doinl Kay sean
G key 1
M-y, SCAN, CLEAR 1
| WM, MIN, ENT !
RIT, XIT, 7-Fsgr |
A8, SPRIT, A=8 i
MMz, UP,DOWN |
| waicE !
i K ¥
,IIE.:.'E ﬁll?l.allﬁr.urmr: /

Fig. 13 Control circuit block diagram
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CIRCUIT DESCRIPTION

a. ! 1. Encoder
: : The TS-440S uses an optical encorder. Two different clock converted into clock pulses (250 pulses/rotation x 4) and U/D
50 : o . ) . - .
; : signals from the encoder are 90°, out of phase with each signals indicating the direction of rotation by the 4011 and
Y -_ other. This phase difference is not adjustable but depends 4030 and fed into the 7800. Figure 15 is a timing chart for
A on the precision of the module. The two clock signals are clock pulse and the U/D signal transmitted to the 7800.
7).
"n-
d Sv
- |

' 12 x y
)0 | o(c ] méﬁ |
" ' >€ 2l=] D5, 8 -V : t ”c@é EN2
n- OPiH, s | Dl—-?@ﬂ ol q—l—m—l

j COQ%% :CG 2 D6 8 GE; ROT 0K

uPD78006G Ao o
D7 4.5 Y 5 %@é: ENI
INT2 O - ——D—a(C Je il Cﬂﬁl_m_l
= D8 — : ‘-’9; EE; oK
12 3 '
“{ B HIEI- @
b < X
Eﬂf kN

Fig. 14 Encoder circuit

ENI &l1,2 ]
ENZ  A12,13 | __|—'_L_
i a3 N

86 N
B8 N N

L 84 [ [ [
810 ] [ 1 []
83 I rr_
e as L BIO - B3
E cio U U L B0 Bl
| AID L L U B4 83
ca I
ciz Imimimimiml COUNT PULSE
AT ——  U/DSIGNAL

Fig. 15 Encoder waveform timing chart
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2. Digital display

FIP digit and segment signals are driven by the 6300 but
decimal point and red character signals are driven by a tran-
sistor. 8 V is used to increase the brightness of red charac-
ters. The 7800 sends display data serially at 1 MHz, but the
clock signals are divided by two (500 kHz) in the 4080 and
fed into the 6300. Figure 16 shows how the frequency divi-
sion is accomplished. The 7800 sends data from its SO pin

ﬂ.ﬂu'ﬂmhm

Qo (O Oz 103 |0s |05 [0 (07 O | O OO fOn 0 aj O | CisDisg0
[ e Sl S el el " ] Yol{ ] e, Sl o St S

(pin 28) and a clock signal from its SCK pin {pin 26) at ap-
prox. 1 ms intervals. After the 7800 has sent 8 bits of data
five times, the 7800 sends a negative enable pulse from port
B5 (pin 46). When a decimal digit goes on, the 7800 sets
port C4 to L and when a red character goes on the 7800
sets port C3 to H.

GI3
Gi2
GIO

& W ok W owmoT Moy -
G 900 9 ¢ ¢ 9 @ o

Gl

N

. " A
- .
EJ\. "
20bit Display buffer resistor
IC3 TC40I3BP A/2
.- | e — i
CK B
28( 7 210 o2 SL4 20bit Serial shift resistor eo
CL PR —
[E e 1 1P 111--—-——-—-——_——— e ——— .
800G cs, ;
! o I—I circutt 1C |
a6 O 1 MPD6300C
IC3 E’t:_ul
TC40I13BP B/2 1
4
D
26 (2K ek GfF
CL PR

> o

3. Key scan input

The key scan input block sends key scan signals (negative
pulses) from its 8255 (IC53) port C in the order of COto C7
(C6 and C7 are output only once when the POWER switch
is turned on}. When a matrix crossing point switch is on, its

Fig. 16 Digital circuit

corresponding bit in the 8255 port A is L to enable the switch
to be identified. Figure 13 shows the matrix. Key scan S6
and 57 are provided for the extended function using diodes.

: S
Key scan matrix
1 2 3 4 5 6

1 1 LSB 2 USB 3 CWwW 4 AM 5 FM
2 6 7 8 9 0 FSK
3 ViIM M-V SCAN M.IN CLEAR ENT
4 RIT ZIT T-FSET 1MHz DOWN

K 5 A/B SPRIT A =B 25L 1 U.P
6 VOICE T SET ON CLOCK 1 100L 3 50L 2 100U 8
7 T.SET OFF 200L 4 25U 6 200U 9
8 TIMER SET CLOCK 2 400L 50l 7 400U 10

T qa-m'mm ot LAY e .___ T i PETIT
5 . oy 1 . : IR A R el T T L

P B gk g e B A R
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4. Static input

[ 7800 t1CY)

CO | Encoder U/D signal
C2 | Uniock signal
07 4052 (IC: Display)

8255 (ICS3)

BO  Lock switch

B2 AT switch

B3  MIC UP switch

B4 : MIC DOWN switch

B5 | PTT switch
\\B? ‘VS-1 busy signal

Table 11.

“H"” when UP
YL when unlock
A/D convertor data

YL when switch on
YL when switch on
L™ when switch on
L™ when switch on
L when switch on
“H" when VS-1 busy

5. A/D convertor input

Voltages controlled by the RIT and IF shift VRs are appiied
to the 4052 (IC2; Display). The 4052 has four analog inputs:
AOQ{IC2 pin 4} is connected to the IF shift VR, and A1 (pin
51 is connected to the RIT VR, the other two inputs are not
used. When reading IF shift data, the 7800 sets port C5 to
0 and setects 4052 AO. As a result, the 3255 sends a posi-
tive pulse from port BO to reset the 4052, and the 7800
sends nine positive pulses from port C6, and port C7 receives
data. When reading RIT data, the 7800 sets CO from the
4052 to H and thereafter performs the same operations as
when reading IF shift data.

1} RIT 2) {F SHIFT

MODE +8v

4.TK

391

<
ZR8 |
w04 1/4 L)

ar d ag %RB“
- (5)_& 174

MB4052

RIT:"H"
40?_92 _[—""-l 7 L VF=SHIFT: Lt
[=1:] —L— —_———t e e ——.—
I 2 - R E]
. Ml . L
[T
bo Pl 4 e P 4

A/D convarter |nput
Fig. 17 A/D convertor circuit

6. AT control

When the AT switch is turned on with the AUTO/THRU
switch in the AUTQO position, 8255 (IC53) ports B2 and BS
go on. When the 7800 knows that the AT switch is on via
port B2, it will enter the CW-mode, and sets port AZ to H
and AO, A1, and A3 to A6, and B4 to L, and transfer a pow-
er down signal. The 7800 then knows that the PTT switch
is on via 8255 port B5, and sets port AS (transmission con-
trol signal} to H, enabling transmission. However, if the select-
ed freguency does not allow the 7800 to prepare for
transmission, 7800 port A6 remains L and the 7800 will not
enable transmission. When the selected frequency is 1.9 MHz
or less, the 7800 will not enter CW mode nor send a power
down signal.

7. LED output

Depending an the mode, the 7800 makes the 8255 {IC2)
send M, SCR, 1 MHz, and lock LED signals from ports B4,
B5, and B6. When the LED goes on, these ports are L.
When the mode LED is on, 7800 ports AQ to A5 are H. AD
to A5 correspond to LSB, USB, CW AM, FM, and FSK respec-
tively. Mode LED output is used as mode control signals in
the IF unit.

8. VS5-1 {option)

When the voice switch is turned on, an address correspond-
ing to the instruction (numerical data) entered is sent from
8255 (IC2) ports AQ to A4 and a positive start pulse signal
is sent from port AS. The V5-1 sends busy signals (H} to
8255 {ICH3) port B7 while the voice switch is an. After the
voice switch goes off, an address corresponding to the next
instruction and a start signal are sent.

9. uPD 7800 reset circuit

The 7800 reset circuit is used to initialize the 7800 when
the POWER switch is turned on. This circuit supplies a reset
pulse to the 7800 after the clock is supplied to the 7800 sys-
temn clock input, X1 (pin 31}. Since IC3 remains on until
PST5200D {IC3) pin 1 reaches 4.3V, C10is not charged, ena-
bling a reset signal to be supplied. When pin 1 exceeds 4.3
V, IC3 goes off, causing C10 to charge via R2 and R3 and
the reset signal is removed.
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G a7/ 50w

Fig. 18 Reset circuit

8255(1C)

Port _l_—

B4n.B7

BOA.B3 addites

10. PLL output block

The PLL output block controls five PLL loops. The 500 kHz
step PLL loop uses an MB87006 and the other PLL loops use
MNB147s.

The M3B7006 has two dividers: one for the PLL reference
frequency and the other for a swallow type counter. Frequen-
Cy division data for the reference frequency is sent only one
when the TS-440 power is switched on.

The MN6147 uses the PLL data format shown figure 19,

Fig. 19 MN6147 PLL data

Since the MN6147 has latches as shown in Figure 20, only
data following a change is output. GO data can be any data
since it is used to transfer G2 and G7 data to the G8 latch.

11. Other outputs

RL output (7800 port AG)

This output signal controls transmission. When transmitting,
this signal is ““H"".

BZ (Buzzer) output (7800 port A7)

This output signal makes the BZ circuit active. When this sig-
nal is "H"’, the oscillator circuit operates.

RESET output (7800 port B7)

This output signal resets the two 8255s and 8251 (option).
SBK output (8255 (IC2) port AG)

This output signal switches the RF unit to prevent noise due
to PLL siwtching.
MT output (8255 (IC2) port A7)

This output signal controls the AF output to prevent noise
due to PLL siwtching.
SCH output (8255 (IC2) port CO)

This signal controls the sub audible tone encoder. The sub-
tone is activated whenever a transmit frequency in M-CH
90-99 has been selected, in the FM mode. A logic H acti-
vates the encoder.

12. CAR compensation DIP switch

This switch is used to compensate the absolute frequency
characteristic of the 455 kHz filter. The characteristic can
be compensated within the range of — 400 Hz to + 375 Hz.
LSB and USB can be compensated separately. When LSB is

MrOarminPnoarncatas EOW e 1. o

X1 OO0 X 100 X i0 X1 X |
rlelofiofjiijizfisfiafis|ie|i7 [is]ia]e0]2i [22]e3

| |

Ga ]

i 3
———bu
——_-.m
—

cPL G I
G2 63 G4 65 | e GT]
DA 3 6— l I . I_J
DA 20
DA | o
DA 00—
MN&147

Fig. 20 Data input terminal and programmable counter

SW No. 1 Hz
25

50

100 LSB
200
400

25
50
100 USB
200
400

QIO N|lo|lvo|s|lw|n|a

Table 12

When all bits are off, —400 Hz is supplied for compensa-
tion. When no compensatinm ic remirad bie. & 4 o

T A T T

o= LT W e
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CIRCUIT DESCRIPTION

13. Band information generation circuit {in the RF

Band information 7800 PBg ~ 3, B3B2B1Bg

1

To-4403

unit) 30kHz ~ 0.5MHz 0000
Band information from the control unit is sent to connector 0.5MHz ~ 1.6MHz 0001
15 of the RF unit. Band information signals BO to B3 form 1.6MHz ~ 2.5MHz 0010
a BCD code in which BO corresponds to LSB. Q4D 2 5MHz ~ 4MHz 0011
(M74LS145P) is used to convert data from BCD to DEC, and AMHz — 6MH2 0100
it generates control signals for ten of the 11 bands. Control
signals for the remaining band {25.5 MHz to 30 MHz) are 6MHz ~ 7.5MHz 0101
generated in the AND circuit consisting of D57, D58, and /.5MHz ~ 10.5MHz 0110
Q46. These contorl signals go through the current buffer con- 10.6MHz ~ 14.5MHz 0111
sisting of Q41 to Q45 (M54561P and 2SAB62Y), and are 14.56MHz ~ 22MHz 1000
OR’ed by diodes, as required, and sent to AT unit, filter unit, 29MHz ~ 25.5MH2 1001
CO, and ANT BPF, as shown in Figure 21. -

25.5MHz ~ 30MHz 1010
Table 13
14w
@ B3 @z Bl BO Bv Q45
4 3 < RiB3 IE Ei
MSB (P P @ ¢ LSB T T o
e — Q46 < RiTZ
D57 T
D58 o—
12 13 4 15
Q@40 M74LS145P BCD -~ DEC
1 2 3 q 5 L] T g 1] I
]
) ——2) | 287 t25.5. 301 |
al 2 - . , p ; b 3 —— () | 2ar  rzz e 25
L | I I -
o a h o + r W = * B - -—@ *To AT u
f‘——@ 217 (14 5= 22}
.-""_'_-@ 147 (3.5~ 14_5)
7 & F 4 3 2 | ;——1@ 107 [7.5 "~ 3.5}
Q41 M5456(P Buff #7:? V Vv | E A
Q42 |043 |Qag
1 I 12 13 14 15 [
.
—_— N h
g ’ D80 @
Ht Y olei [
— ()| 28F (22~ 30
- “T @ 2IF (4.8~ 22)
4 064 3| wF  irs~as ]
_HQEE " Te Filter u
“_] -'1 TF [§~ T.5]
D& (8} | ar (2.8~ 49
i @ ZF (G~ 2.5 ]
H
! Eﬁ Q21 (g7.08 ~ 75.03
: l$ _DO—@ [122-.-3ﬂl
l i= 22
; I 39,55 -~ 67.0%
|I I Do_@ {[I-‘l S22
' i Q23 [ 52,55 ~ s9.55
o DRSS
' I E 20 Cﬂzd 45.05 ~ 52.58
i n :—f*—-_l.I { 0~ ¥.8)
n i v i o EI & 6
r:FS i ‘:" '; 1: ,: 7 .1.; i .'T‘- VCO SW  vCOo
sl o & a < & ® ¢ € =
' ] | 1 [ 1 ] 1
To RFU BPF
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14. Mode control signals

Transmit/receive mode signals are generated by IC10 in the to 10, the voltages of control pins 16 and 17 change. Dur-
H_: unit. IC10is a hybrid IC containing five pairs of PNP tran- ing reception, these signals change to SSR, CWR, RYR, AMR,
s!stﬂrs and diodes. and FMR. During transmission, these signals change to SST,
Figure 22 shows its equivalent circuit. When the mode sig- CWT, RYT, AMT, and FMT.
nals SSB, CWB, RYB, AMB, and FMB are applied to pins 6

o ! |

-
x
[
M- ——— OO -?LQ"‘_ 3 53 O bz i lis_ BXel24
o o | — of -
123 £z ] w m = o .
: . ahp 8
‘ | I | 1 ¢ )J'r

' j jrw J}E 44 ]
k ﬁﬂMﬁ;&f

E2

El
e
a2

| c::mrifha
- - - v N - v b
5 % —

| | ET

—— RL

: 3 : ; :
" QI5:DTCII4ES
Fig. 22 Mode control circuit
15. Expand function

Control unit (X53-1450- 11 )
D No. Shipped Diode cut
65 Mode beep tone Morse Single tone

66 10Hz display OFF ON :ﬁl_'"

67 Memaory protect OFF ON

73 CW shift 800Hz 400Hz

78 W 24  TX No Yes A

79 W18 TX No Yes

Table 14 Expand function
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16. Semi-self test function
Semi-self test is started by turning the POWER switch on

with the |4

(AM) and T-F SET switches pressed.

This test provides a method of testing the TS-440 digital
system in a shorter time during production or servicing. The
test enables the following:

1. Circuits which are difficult to test during program execu-
tion to be tested easily. For example, dynamic data can

be ouput as static data.
2. Items on which information is held only by the CPU and

is not available to the user to be tested.

To-440%

a. Approximately threshold level input
b. Incorrect input due to input pin fault

Operation procedure

1. POWER SW OFF

2. The power switch on while pushing switch [4] (AM) and
switch T-F SET

3. The test number has starts from ‘0’ to ‘“56’" and END
when turn the VFO knob clockwise.
Operation chart shows as follow.

4. To reset SEMI-SELF TEST function, Power switch OFF.

TEST NO. LIST

=4 | - Condition o Condition

0 Start All Fip’s light's 31 | RES ='"H"

| All Fip’s light's {Segment) 32 T

2 | AllFip’s light's 33 ‘ CO =""H" (A/D)

3 All Fip's OFF (digit) 34 o =L

4 Each digit lights G1 35 AX ="H" (")

5| "’ G2 36 o= ()

6 & 53 37 8255 Port A all =""H"" {IC2)

7 z G4 38 ‘ o all ="'L"" ()

g | z G5 39 8255 Port B all ="H" ()

J G6 40 ot oal =L ()

0| G7 41 | 8255 Port CCO~C3="H" ()

C4~C7=""L"
n ’ 68 42 ‘ CO~C3="L" (]
| C4~C7="H"

12 & G9 43 8255 Port C all=""H"" {IC53)

3 ' G10 a4 | oo all="L (re)

14| & G11 45 ‘ LOCK,PTT,MIC,U/D,AT,VS-1({BUSY)check

15 o G12 a6 [SIMPLEX] VS-1{BUSY)check

16 o G13 a7 Key scan inport check

17 | BZ ON 48 | 1 (LSB),[6],V/M,VOICE {check)

18 | BZ OFF 43 | (2] (usB),'7! ,M/V,RIT,A/B (check)

'$  Mode LED all ON 50 | [3] (CWI, |8 ,SCAN,XIT,SPRIT {check)

20 ‘ all OFF 5| 4] (AM), _I__sai.MIN,T-FSET,A=B,1DDi 200L 400L ( - )

J, Ay, L
] ‘ RL = "'H" 52| 5 (FM), 0],IFSK},CLEAR, 1MHz, 2_?L 50L 25U 50U, |
) A B I

ez o= >3 | ENT,DOWN,UP, 10{;_&151 zqg?u 400U

23 BAND all="H" 24 =

24 all=""L"" 56 | -

25 | PD =""H" 56 | END

% . e

21 ENF ="H"

28 " =""L" {immediatly)

29 ‘ ENP = "H

30| o ="
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SW Monitor

Display changes by TEST number

| { / |
! ! / / | ! ! Ir g
LOCK AT MIC | MIC PTT | VS-1 I
UP | DOW N or AT | BUSY |
|
.— |
1
_-_‘_a I .
| 1] 6] ViM OICE I
Lap VOICE
|
4G "o Ex N
2| 7] Nl | RIT S
USB | | -
50 E ] SCAN T |
| SCAN XIT SPRIT
. - | SPRI'T
. |
| . l |
5 9 g _. NI
| %M 9] M.IN T-FSET | A=B 1001 2001 0L |
i o | e | 5 |
£2 5 5
;:IT 10 CLEAR IMHz | 251 S0L. 25U 500
\ | Ak 2 X | i
53 — I f
EN'I DHOW N 1P 1a0Ls 20000 ¥
| 00U
| | | & | ® @

If the display changes from ' ]t g

" by operate the key in chart then function working properly.




SEMICONDUCTOR

SN74LS138H (Control unit IC51}

=D |
Gl _—-;_))——o 1l
R
G2a : | Y2
G28
= | Y3
Eratils Inpurs L Dala
cutpule
__'_))—-—o ¥4
. I =Do—o
Sulect _‘J)—c ¥6
Inpuis a o_w "‘9‘
¢ o—»o- > :'D)_OYT

Y —
1 :
&
PD?BOO B YO MEBMZ27I28 Pin20 CE
u
< Tl
GZAye HPDEBEZES {IC%3) Ping
G2By3 LPDB2SS (1C2) Ping
Gl ¥s
Y715
MBa418 AL

MPDA2SI Pinil TS

TRUTH TABLE

15-4408

S Input Cutput
Enable Select
G | G C B | & Yo vi | v, Y, Y Ys Yo Y
% H Tx x % H H H H H H H H
L ¥ # #” by H H H H H H H H
H L L L L T H H H H H H
HoL L L H HOT L H H H H H H
H L L H L H | H L H H H H H
H L L H H H H H L H H H H
[ n L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H R H L H
[ A L H H H H H H | H H H H L

Note: 1. G =G:A +GzB
2. H: High level
L: Low level

X: “H'"or "L
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L

TCA4013 (Display unit IC3)

SEMICONDUCTOR

TC4040BP {Control unit IC55)

RESET (i—|>c

28

TCA4069BP
{Control unit IC4)
S
n 7] 19] vop
o [z EE 15
l2 Ejy BOS
OZE @F_—II 1%
13 (8] [10] 05
Q3 E& E la
vss[7 6] 04
{TOP VIEW)

i |
g
5—{o a- oo ° ol-13
2 Fol N oL o2
R f
T I
4 (0]
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SEMICONDUCTOR

MB4052
PCS
7800
IF~SHIFT "3 Data out PCT,
1t Inoc LK PCE g
Compurator :E !
Rasistor TS
(1
B255 (1C2)
Buit P I
DAC N
ex.2(2) _);
ex 1 (3 T.3K Regulator vecy,
2.5K J\ L
\er 3 L) (&)
veel veez AL [nE]
MB4052 Pin Description
1/ Signal Pin Functions
Pin No. Pin Name Symbol Function
2 Range expander Ex. 2 |Analog input pin for expanding the range.
input Ex. 1 |Analog cutput pin for expanding the range. Connect to any pin from AQ to A3,
3 Range expander By using Ex. 1, Ex. 2, the range is expanded to the x4 range.
oulput | | .
4-7 Analog entrance An— Ay i 4 ch analog input n. Channel 1 is selected by channel select input CO to C1.
g Channgl select input Co The input pin to designate the analog input channel for A/D converter. This signal is latched
10 T at the trailing edge of C5. .
11 Chip select input Cs This is the chip select input pin. When C5 is inverted fram 17 to “'0"", A/D converting
starts and data output is enabled. After A/D converting is aver or when an interrupt is re-
) quired, set the CS5 back 10 ""1" o
12 AD convertion ADC | This is the clock input pin for A/D convertion input to the comparatar register sequentially.
clock CLK |Convertion speed is determined by the clock speed. In the case of 8-bit, approx. 10 clocks
) | will be neaded. However, it is not necessary that the clock period be fixed.
13 Data output DATA | This is the open collector to output the result of A/D convertion. The data i1s output in the
OUT |order of the start bit, most significant bit, 2nd significant bit, ..., least significant bit, and
. the stop bit, synchronized with ADCCLK.
14 Range select input i RS This is the input pin for selecting the voltage range of anatog input. The VFS =Vce. /8 range
is selected at "0, and the range of FV5 - Vcey.2 is selected at 17", During convertion,
hold this pin to 0" or 1"
1 Analog ground AG Ground terminal
8 Cigital ground D.G _
. 15 jPower supply pin 2 Vee:  |When driving with 3.5 to 6.0 V of power, connect Vcc, and Vcc; to each other, and apply
; 18  Power supply pin 1 Ve, the power voltage to them.

, ; When driving 8 to 18 V of power, apply the power voltage t¢ Voo, At this time, the 5 V
! : stabilized voltage is output to Vcc:, and approx. 10 mA current can be supplied externally

% to the IC.
: When either 3.50~6.0 V or B~ 18V power is used, Vce, is the reference voltage for A/D
convertion,
« Channel Select « Range select * Wiring example when expanding the range
- ¥a Ex. 2
o Ca Selected Ch. As Convertion vol- Analog input
tage range
0 0 Ac ge Tong
Voo,
. 0 1 Ay L& 0- ; va
. 8 a4
' 1 ) A,
S vee,
1 1 Az 1 a- 2
VD Wea X2
RS = "1™

MEALEZ

29
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SEMICONDUCTOR

MB8418-LP20-GRA (Control unit IC50)

— lﬂﬂé VDO
F : ;GHL‘:
I Address Low Memorial Symbol Pin name
buffer decoder Alley :
€ I =1 )y Data in/out
§ a4 — _
5 f CS Chip select 1
= csB
i CS; Chip select 2
d ooe .
co a0 buf;::l L;ﬂlm“:';m WE Write enable
Q ! Voo Power {1.5 V)
. GND GND
W ﬁ_a-ﬁ Input I /0 buffer FEEH NC. No connection

i buffar I
C5B

3 tSz Input
(1IC4)

L { EEI?—DQ—CD*'
7 |

O~ O
(1] 10
SN?4L5|3& =y +5v — 1I/0 Dota —
K
IT{ BATT
MBM27128 (Control unit IC52)
Dato ocutput
FISY —p— Go ar
uPD7800 + Yee (%o ]
sun$— Pin name
7 A vep
Ag~Ays Address input
i Output_enable
E Pu Op~ 0y Data output
— Chip enable Output Buffer —
HIV FoM Prog. rogic CE Chip enable input
= : 1 OE Qutput enable input
hﬁ 1 Y decoder Y selaction m Program input
MPD - Vee Power suppl
7800 g as pply
Yo Yi g ! 131072 bit Vpp Program power supply
SN74LSI38 b Memorial
3 A, | ally

30

gl
ﬂ .

ou

MI(

7“1‘,}-=F£-Hﬂwfﬂ.ﬁ:pr:m:ﬂ;"?m:ﬁ!.l1 =T 5 e e

Lit
Ing

Dec:
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Qui
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SEMICONDUCTOR

47 (IF unit IC2)
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. N | . S
+ ANA——$ .
HE mu§ E.:m: 114 §|m: [o]4 IO | ?lnu i 0K -u.,,.l
o3 48 :@]— 50 SI
3 EBI taa o
s,
30 bas
' 2D ,
17T g s U st U 3 U st U st e o []F5] =
SOK
AAA e, T2
3"& jfs 2K 33K 33K =§3n =33x 10K 3 10K = 120K 5 ~
T T e 5?[:1 53? y59

|\
‘| [H s is| RF
. Crystal ° = Input
0S¢ =™ =
] S Cw
5l of
i Qutput '; " Mute
I
] VCC |a - c i3] Sean
= Control
- w =
Limiter |s ———J 12| Squelch
- - input Input
Decoupling | & (1] Fllter
— I: Active Cutput
Filter
Limiter [7]- Amp = Filter
Output l r 4 Input
Quad 8 —={Demodula = o | Demodulater
input I Output
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19-8405
SEMICONDUCTOR

uPC1158H2
R7
/ - W y O 7T vee
| w ALC "
inpurf
L Y
u - - Iﬂ |_5] Iﬂ ~ Q6 & ALC Input
Input  MN.F.B., Output GND ALC ALC Vee
Output  Input Q5
. . O4 GND
o o 0
2 3 5
N.F.B Output ALC Output
Pin connection
| Pin Function Pin Function
1 Input 5 ALC output
2 M. F. B. G ALC Input
| 3 Output 7 Vce
4 GND
i pPC2002V (IF unit IC7)
Tl
—9 +—05
a1 a1 l 215
b -
| az Q17 O
.. : I Temperature
s . I protection Q19
] — 1
¢ a11 Power surge
RE 'ur::ltagal
AAA protection 3
R13
- YW - o 1 2 3 4
is & 8 3¢ T T
e
R20 o
5 dik
! !gi KE i -
i !; 1 : Input
. N F:‘.‘I'u"."?'r 2: NFE
| on pluse .
: ° naise 3 : GND
| :ﬁﬁ:ﬁﬂnt QR Q7 4 : Qutput
| | 5 : Power supply + Ve
B r
|
| ® =
is @
*—8 & *
01 02
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15-4405
SEMICONDUCTOR

’D8251AC (Control unit 1IC54)

Dolo bus —=— ]
. bote . . Troms- SNT404 =8
O e [ e O 2Potfo]mo
7404 2.4576MHz ([2r= (P =5) ‘a{]‘—-ﬂ RXD
4 8
. : X
b Mol use
PB7 g i -
UPD7800 -+t o] conrro ot e
o —p—e— Q3 (4040) (3) pin | Bo rate: 4800)
RD 8 E:ﬂ-:'rlﬂ
Wh "1 5-p
SN74L5138 ﬂ@h‘ L -
crs s oM ] Recelve —— LPOTBO0 INTI §2) pin
1S & o 4 13 L cantro | ot ose
SN7404
\ Inimer
data bus
~ 4PD8255AC-5 (Control unit IC2, 53)
H =4
: - (+3¥) Yoo @8 . ] . Gmupﬁ |
. oup
3 GND(T) control A . :! PortA 17D Port A
o (B bit)
) A "'H
3 - . PAO -
—~—— ' Dato E—- GroupA | PCT 1
] Dota bus o bus 8 — I_'I.Fu.bpnﬁ ib‘ﬂ‘]
F = y r
| - . T buffer f— BB 170 Port C
: . Hu Group B
— _ uPD7800 *9 ] Fert
: _ Read Input  RD | (Lower 4 bit) } PCO =
RO LT E
e i PBT =
wh 08 Write input  WR b to
: Parl addrass
1 5 . :' EIO :::_%Tdd A R/W Group B a __.,é EI"GUPH
TI11 B - In|:||.|-;:| res AQ o - control control ] Port B 170 Port B
Raset input RESET (8 bir)
Pg? asgl_inpu - ) PBO —
Chip select C5 ]| i_—‘
e
74L5138
___ A ez Y3 @ Basic function
+ Ve 3 i ar 1cs3:yz (3
T
A, | A |CS | RD |WR Function
0 0 O ) 1 |Data bus ~ Port A
) 1 G 0 1 |Data bus +~ Port B
1 0 0 0 1 |Data bus +~ Port C
Q 0O 0 1 0 |Port A — Data bus
0 1 0 1 Q0 |Port B +~ Data bus
1 0 0 1 0 |Port C +~ Data bus
1 1 0 1 0 | Control register — Data bus
» v 1 « < Data bus is in high impedance
status
1 1 0 0 1 | Combination is inhibited

0’ shows low level (L)
1" shows high level {H)
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15-4405

uPD6300C (Display unit IC1)

Pin description

SEMICONDUCTOR

Pin No. Symbol Pin name /O Description
1 O3
Ora FIP
Ois High dielectric-strength {40V} output in the Pch open.
Ore Segment 0
047 driver Corresponds to the output of Qi13~Qhs
0 (013~ 013}
18
7 O19
Qutput serial data the trailing edge of SCK. When the n-number
8 SO Serial data output pin 0 of uPD6300Cs are connected in series, this can be connected to
the Sl of the following stage.
= . . This input can turn off all indicator or displays, and can dim them
9 Bl Blanking pin l by applying a random duty pulse from outside. Active low.
- Transmits the connects of the serial shift register to the buffer
10 LH Latch pin | register at low level, to latch the connects at the rising time.
Active rising (leading) edge.
11 S| Serial data input pin | Th.ls is the data input pin. Inputs data to the shift register at the
rising edge of SCK.
Reads out the Sl data to the shift register at the rising edge of
12 SCK Serial clock input pin | SCK.
Outputs data from SO at the trailing edge of SCK.
S | . When CS is high, this inhibits SCK and LH, and when CS is low,
13 s Chip selact pin l activates SCK and LH.
14 Vsg GND — Connect to the GND terminal of the system.
15 Oo
16 0 Pch open-drain system, high dielectric-strength output.
17 02
18 O3 FIP Corresponds to the y
04 output of Og to Q43 ! oD
gﬁ Segment
B driver I: Pch
07
Oa
gg (Cg~012) 0o
10 -
26 Ors Vss Oo~019
27 Oz
28 Vob Power supply pin — 5V+10%
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To-0405

PARTS LIST

CAPACITORS CC 45 TH 1H 220 J CC45 | Color* ¢ Capacitor value 1 0 3=001uF
1 2 3 4 5 6 /‘Fﬂ/ _
1=Type ...... ceramic, electrolvic, etc, 4 = Voltage rating W 1 0 O=10pF 4 r \ o
P 2=5hape ......round, square, etc. 5 = Value '] 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
¢ Temperature Coefficiant 1 0 2=1000pF = 0.001uF
issWod  C | L | P ' R s T U | [2ndword | G H J K | L
Color* | Black | Red |Orange Yellow |Green | Blue Wiclet I ppm/°C +30 | =60 | +120 | + 280 | £ 500
opm/°C | O | —BO | —150 | —220 | —330 |—-470 | -750 | _ ]
Example CCA5TH = —470+60 ppm/ C
¢ Tolerance
Code C D G J K | M X z | p No code [cose| B | ¢C D - G |
ol (%) +025| +05 + 2 t 5 + 10 +20 | +40 | +80 | +100 l";',‘?.;'f 10uF =10~ +50 Il:pF} =01 =025 | 05 +1 + 2 I
er !
. i | 1 20 | =20 | -0 | 5 47uF-10~+75
Less than 10 pF
SE— ¢ Rating voltage
12m Efﬂj T | 1 L T
ward !
T | A B C D E F | G H J K V
r b st N |
word I SR
0 10 | 125 1.6 2.0 2.5 315 40 5.0 63 80 -
S 1 10 | 125 16 20 25 315 | 40 | S0 | 63 | 80 35
2 |100 125 160 | 200 | 250 315 400 500 630 | 800 =
A 3 1000 1250 i 1600 2000 2500 3150 4000 5000 6300 8000 | -
f » Chip capacitors Dimension
{EJ{]H TIF SLITHOOO J Refer to the ab 1abl Dimension code L W T
— CTIITI W@ ITICZICC I (i1 7 — Refer to the above table.
W 20 i Bt S Empty 5605 | 5005 | Lessthan2.0
I t{%h' }3 [:',‘.H EH U..?,S L?} E 3.2+02 16+0.2 Less than 1.25
AR i -
c ,';’ F F THOOO 7 s’f F 20+0.3 1.25+0.2 Less than 1.25
o] EX) v e mp o co1o- T e
T Dimensi
1 2 3 a4 5§ 5 7 imension
(Chip) (B.F) 1 = Type ...... ceramic, electrolytic, etc. | Dimension code L W T Wattage
¢ Chip resistor (Carbon) 2 = Shape ...... round, square, etc. E 3.2:02 | 1.6+£02 |057 2B
Ex)7C 73 E B 28000 | i‘ _?”‘”E”Elﬂ””_ , F 20t0.3 [1.25:0.2|045 | 2A
b el [l vl dupis l = Termnp. coefficient
.fr ; 3 : E -::j 2, 5 = Voltage rating Rating wattage
c (Chip) IB": , ] ?= "_;_fa:ua Cord | Wattage Cord | Wattage || Cord | Wattage Dimension
» Carbon resistor t = Tolerance.
(Normal type 2A |1 10w | ZE 1 4w || 3A 1w @#T
o S 2B |1 8w 24 | 12w | 3D | 2w
y Py B 2C |1 6W J w
1 2 3 4 5 6 7
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13-4403
PARTS LIST

N. New Parts
*: Please note that parts are sometimes not in stock, and it takes much time to

SEMICONDUCTOR deliver. 3
Re- Re- Re- =:
Item marks Name Itam marks Name Item marks Name ;;
Diode 151555 Digital Tr N |DTC114ES N {LM29312-5.0
15133 DTC1437S
152588 DTC124E5 N |M54460L
M544590
151587 DTC 144WS
M54561P
151007 DTA114ES N |m7a :
LSOOP .
1SVE3A G
N [m7aLs123P
N | 1vS1853 TR 2SA562 (Y} M74LS 1458 -
185101 N |2SA562 TM MB3614
15599 2SA950 (Y)
N8O MB4052 3
N |mMBB7006
TNaaas 25€18959 iv) N |mBmz718-250a1 | ©
25C1815 ) MBMB8418-20LP- |
$31C 25C2053 GRA :
BA282 252075 M 101251
N |MASES 25C 2458 (Y) MG 101311
N |US1090 25C2459 {BL) MG 10116L
N |DAN4O1 25C2509
MC3357P
25C 2538 MNB147
MC831 25C2570A MNB147C
MI204 2SC2668 (Y}
MC821 25C 2603 (E) NES55P
N |2sce2879 NJMZ903D
Vari-cap ITT310TE 253113 (B) NJM29035
25C2787 L) NJM2804M
Varistor MV 13 NIM20945
MV-5T FET 25K 30 (GR}
MV 203 25K 30 (0] PST5200
25K192 {GR) SN74LS90N
N |svoavs 25K192A (GR) SN74LS10N
25K 192A (GR)*.J SN74LS112N
Zener diode MTZ 3.0JB 25K 125-5 N |SN7404N
MTZ 4.3JC N |SN74LS123N
MTZ 6.2JA 3SK73 (GR) SN7ALSOON
MTZ 7.5JA 35K 74 {L) SN74LS 138N
MTZ 9.1JB 35K122 1L} SN74LS 145N
MTZ 9.1JC SN16913P
Ic ANB12
N Uz 3.08 ANG5ES51 N ;g:g?:gi
N |UZ 6.2BL AN7805
TC4013BP
N |UzZ 9.1BL AN7808
v06B BA718 N |TC40308P
N [ TC4069UBP
Thermistor SDT1000 BAG103U2 TMPB255AP-5
N |5T41L BX6124 wPC1168H2
112-502-2 BX7191 HPC2002V
32027 #wPCA558C
HD10116 N | xPDE300C
Surge absober N |DSP-301N HD 101231 #PD8255AC-5
HD 10125 wPD7800G

Destination table

K : for U.S.A.

M1 : GENERAL MARKET
M2 : GENERAL MARKET
T : for England

W : for Europe

X : for Australia
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» New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles nor mentionnes dang i Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

15-4405

Ref. No. |Address [New Parts No. Description Desti- |Re-
Parts) nation marks
PRES |t B (5| 6 & F B B A /8B # m\ﬂ#
TS-440
1 18 4| AN1-0998-02 CASE (R) UFFER
P 3R #| ADL-0999-07 CASE () LRWER
3 ol 4] AR 255613 FANEL ASSY
4 ~H 4| A4D-0617-03 RETTRM FLATE
9 1A BA-0411-04 GFOMAUNTING HARDWARE
10 1A BOS- 0708-04 SF GRILL CLETH
11 12 B30-0817-15 FILET LAMP (1Y« BOMA)
12 2H %1 B31-0657 0% METER
14 30 ¥ | BAD- 362504 MADEL NAME PLATE KMEMZ
14 3A #| Bad- 260504 MEDEL. MNAME FLATE ™
14 30 ¥ | BAD-3t26-04 MADEL. NAME PLATE X
17 1A #| R4z~ - VAX NAME PLATE
22 2n # | BAZ-1063-04 NAME PLATE (TRIB TS-4405) T
2 20 +| B43-1064-D4 NAME PLATE (KENWRBD T5-44X) X
2 a0 #| B43 106504 NAME FLATE (KENWSBD T%-440%5) ke !
22 2 %] Ba3-1065-D4 NAME PLATE (KENWRRD T5-440%5) W
23 T ¥ | Rd6-0410-10 WARRANTY £ARD K
2 15 | BS0-BDA8-0 INSTRUCTIAN MANLIAL KM1M2
24 15 +| BS0-8048-00 INSTRUCT TR MANUAL WX
24 15 | BE0-A04%9-00 INSTRUCTTRN MANUAL T
paz- 172904 LAREL CWITH ANTENNA TLUNER)
26 15 E07-0751-05 P DIN PLUG (ACCESHRY )
&7 15 £07-0852 05 8F METAL PLUG KMiMZ
28 1% E30-1638-05 DI PEWER RRRD ASS
- £31-0431-15 WIRE WITH CBMNECTRR (5P)
30 15 FUSE (208)
3 5 FUSE (200) ACCESSERY
33 il KNRE FIXED SPLING (X4)
- FACKTRNG (X2)  DASE SIDE
34 35 01 - 468304 CARTEN BEIX (INSIDE) Emimg
34 35 HO1-4683-04 LARTEN BRX { INSTDE) W
34 a5 #| HO1-4684-04 CARTEN RRIX (INSIDE) T
34 35 # | HO1-4685-04 EARTEN HEX (INZIDE) X
35 35 #| H03-2278-04 CARTEN BOX (OUT SIDE)
35 35 | HO3-2270-04 CARTAN HEX (BUT S1DE)
35 35 #| HOF-22R5-04 CARTAN BEX (§UT SIDE)
36 25 # [ HID-2615-02 PACKING FIXTURE(F)
ks 1T ¥ e PACKING FIXTURE (R}
38 1% H12-1315-04 CUSHIREN
3% 21 HE0- 1425 03 PRETECTIVE CHVER
40 15 H25-0079-04 PRETECTIVE RAG (MIC) KMIMZ
40 5 Ha5-0079-04 PRETECTIVE BAG (MID) X
a1 5 HE5-D112-04 PRETECTIVE BAG (DI ER
4 3R JOE-0323-05 FRAT (X8) R
a4 30 %] J02-D440-04 SEISTANT FORT
45 1636 J0E-0441-08 FRAT (x4)
46 3R 02 -0442-04 ERET (X2} ¢
47 2 J2i-1144-34 MRUNT TNG HARDWARE (SF)
48 I w| J21-2779-14 MBUNT ING HARDWARE (PTLRT LAMP)
4% 2E J30- 052604 SPACER
5 7E JE1-0141-04 SPACER RING (MIE)
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13-4408

»* New Farts

Parts without Parts No. are not supplied.
Les artlcies non mantlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. |Address New Parts No, Description Desti-~ [Re-
Parts nation |marks
PMES &t XiF B a8 B a s/ 28 e %
55 Lt J32-076S-04 HEX BRS5 (X2 &0 G
St 2 J3L-0782-04 HEX EBRSSH (xd) 11MM
a7 s 16| %y J32-0792-04 HEX BREZS X8 10MM
St 16 #1 I32-0793-04 HEX BR55 (A4) 11MM
59 TRa200| % | F32-0794-04 HEX BESS (X3 GrMM
t3 3B 01040703 CARRIMG HANDLE
G4 30 | K21 -0778-02 MAIN KNRI
[ 3 K23-0710-04 k MBiz (INGTDEY ¥4
64 15 K23-0712-04 kNEH (VN X1
&7 aC K2 3-0782- 04 kK NBE (SELECTIVITY )X |
&8 ac KaP-3741 24 K NER CHLITSIDE) X4 i
67 20 KaR-070h8-04 FUZH K HEEB (FEWERD X1 '
70 el e S g P B FHAR (ALY
71 20 Ka29-3001-014 PEISH K MR (X4l
e = k293002014 PL5SH KNEE (Xé)
[ e ] N17-0601-14 FLAT WATHER
6 21 M1?-0637-04 It AT WASHER (FIATN KNEH)
- Ned7-- 3008464 BRAZIER HEAD) TAFTETE EWOXL)
NB7?--301 2464 BRAZIER HEAD TAFTITE Eld (X
AR AN NP1 560 GND BSCREW (X
BH 2H N7 -(164.4-14 RIHT SUREW (X&)
o &M NOZ-0658-04 REND SUREL (e
DD 20300 %] NDP-0679-05 SUREW (R}
E 21 M3 2aNE-d 1 FAN HEAD MACHINE SUREW (Xé )
F T 1R N3Z2-2 60646 FLAT HEAD MACHTHE SCREW (XE)
G 220 N3z~ 300446 Fal HEAD MACHING SCRE (X4
H 10,20 N3z 3006 46 FLAT HEAD MACHIMNE - (X8}
J 1A NI3--3006-4 1 HUAL HEAD MACHINE SUREW (X435F
K 16,110 N3G- 260544 BINBING HEAD MACHTNE W ONE
L 1A. 38 i RINDTNG HEZAD MACHIMNE SUREWX20
byl 10 1L BRAZTER HEAD TAFTITE WX 36
N 102K HRASTER HEAD WXt
P 3R BRAZIER HEAD TARFTITE WX
R L. ARAZIER HEAD ITE T X
H 3D N3S-3006-44 BINGING He Al MACHIMNE SLREW
u EN N30~ 260446 FAr HEAD MALCHEINE SCREL ;
R} R514AB3A1001 FL-FEARE Ra 10 JoIW ;
[ P4 i KIY BHARD ALGY :
51 1K FLUSH S H
5e 5o 1404 FULH SHYTOH EMtMe
Sl S50 1406015 PHEH TWTTITH CTACTS b
B8a 26 TO3-0N27-1% Ak ER
a1 13 X % M EEIF RN KPEMS
R} 15 MICREFHENE x
83 1F & Woe 20 FHURBER [0y
B4 15 WO~ a0 I 1TTHIHM BATTERY
84 wl)s 26 X 11610~ CHITUH LINEY
g7 3b K441 6a0-01) RE ORI
g0 2,18 - 1470100 FEHAL UNIT
91 20 S 2 010 FLi 11T
9z 1L X271 --1340- 1) FILTER LINTT
93 1120 ®) XO3-1450-11 LRHTRERL LN Kid1per

38
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13-4408

PARTS LIST

»* New Parts

Farts without Parts No. are not supplled.

Les articles non mentionnes dans la Parts No. ne sont pas fournls.
Telle ohne Parts No, werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- Re-
Parts nation marks
PWMES & R & B a8 E & 2/ % & F| 4%
EN 1Eaad| #%| XG-1490-11 CRNTREL. UNIT WX
33 L. #) X935 1450-21 CEMTREL UNIT M
i) HE- 16| %] X54 -1870-00 BIGELAY UNIT
97 D IR # | X5T-1150-6G0 At UNTT
28 1 # | XA-1300--00 IF LNTY
SWITCH UNIT {X41-1610-00)
210 «11 CK45F1H4732 CERAMIC 0. 047UF 7
c1e CEDAWIC222M ELECTRE® 22000F 16WY
o113 CKASF1H4 732 CERAMIL 0.047UF 7
14 CEO4WIC222M ELECTRE 22 00UF 16WY
(M CKASF1H4732Z CERAMIC 0. 047UF 2
(g CED4WIC330M ELECTRE 33UF 16WY
£19 .20 CEQ4W1C330M ELECTRE 33UF L&WY
£23 LEQ4WIC330M ELECTRE 33UF 16WY
24 CEO4W1C470M ELECTRE 47UF 1&WY
Cab CEQ4W1330mM ELECTRE J3LF 16WV
30 CECAWIC4A70M ELECTRS 47U 16WY
£33 CEDAW1C330M ELECTRE J3UF 1&6WY
C34 CEQ4W1C330M ELECTRE 33F LAWY
C3% 21-0119-05 CERAMIC 0. 0470F K
38 CEG4W1C470M ELECTRE A7UF 1 6WY
37 21-0117-05 CERAMILC 0. 01UF K
241 Co0-2035-0%5 ELECTRE 100UF TaWY 1
43 LkASF 1HA73Z CERAMILC 0.047UF 7
Ca% C70-2035-05 ELECTRE 1001F 16WY i
Ldé CR92MIHSEZFK MYLAR SE00PF K.
r4g -5z 12?1-0119-05 CERAMII 0. 047UF K
253 1Z21-0117-05 CERAMIC 0. D1UF K
£S5 .56 90-2035-05 ELECTRE 100UF TE&Wy
257 ¥ U90-2021-05% ELCCTRE 10UF £aWY
£5% CRKASRIHAT K CERAMIL 47PNIFF K.
C60 Al CK4SB1HI102K CERAMIC 1000PF K
- E23-0401-0% TERMINAL
- et 3-0512-05 TERMINAL.
M1 EN&-0658-05 GF DIN CANNECTER(ACLCTL)
U2 £11-0413-05 JALCK (FHANES)
CN4 EO8~-OB58--05 BF METAL SBCKET (MID)
CN4 £11-0414-05 JALCK (EXT SF)
NS +| E11-0418-05 PHENE JAlk (FSK IN-GUT - AIT3)
CNé& E13-0362-05 FHENE JACK
M1 E40-0773-05 PIN CONNECTER  (MINT.7F)
W& E4D-1073-0% PIM CENNECTRR  (MINID.I10F)
MiZ3 £40--1273-05 FIN CANNECTAR  (MINI.12F)
L E40-0%73-05 PIN CONNECTRR  (MINT.S5P)
MCo E40~0373-05 PIN BNNECTBR  (MINI.3P)
M 510 E40-0273-05 FIM CANNECTRR  (MINT.2F)
Mol E40-0873-05 PIN TENNECZTRR  (MINI.8F)
M:13,14 E40-3237--05 PIN CANNECTER  (MINI.2F)
MCLS £40-3239-05 PIN CENNECTSR (MINI.4P)
MC16 E0B-0373-05 MINI CENNECTER (3P)
[ E0B-0272--0% MINT DRNNECTOR {(2F)
MC18 EAD-D473-05 PIN CBNMECTER  (MINI. 483
MC17 E40-037¢3-D5 FIN CRNNECTRR  (MIMI.W3F)
MCZ0. 21 E40-0473-05 FIN ZBNNETTER  {(MINI.4F)
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©1S-4408

» New Parts

Parts without Parts No. are not supplled.

Les articles non mentlonnes dans |8 Parts Ne. ne sont pas fournls.
Teile ohne Parts No. werden nlcnt gellefert.

PARTS LIST

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

SHEES & | \§K H R F B B & /A% t | %

mMcz2z2 E4D-0673-05 PIN CANNECTSE  (MINI»6F)

NC24 E40-D373-05 FIN CABNNECTER  (MINI.3F)

mMC2S E40-5067-05 PIN EBNNECTER  (MINI.&P)

ncze E40-3241-03% FIN CANMECTBR  (MINI.12F)

mMCz8 £04-~0154-0% RF CHAXIAL CABLE RECEFTACLE

M2 Ean-0z273-0% FIN CBNNECTER  (MINI.2FP)

MC30 Fa0-0473-0% PIN CANMECTER  (MINL.4F)

MC31 E40-0373-05 FIN CENNECTRR  (MINI.3P)

mMc3z2.33 £40-0273-0% PIN CANMNECTER  (MINL.Z2F)

nC34 E40-0473-05 PIN CENNECTER  (MINI.4P)

- Fo2-0423-04 HEAT STNK !

CH1 L1%-001 6005 CHEKE CRTIL

L1 L.40-1011-13 SMALL FIXED THDUCTAR |

L3 -5 l.40-1011-14 SMALL. FIXED INDUCTEE |

- MO -0641-05 SEREW (X4)

- N1G-2030-46 HEXAGEN NUT (X2

- N17#-1030-44 TRRTHED LBLCK WASHER (X4}

- N30-3004 46 FAN HEAD MAICHINE SCREW(XE)

vR1 ¥ R19-3423-05 PRTENTIBMETER  (MIC,CAR)

VRZ2 #| R24-9405-035 PETENTIBMETER (50, NETCH)

VR3 R12-1428-035 TRIMMING PET, (1KIRIT

VR4 R12-3450-0% TRIMMENG PRT,  (Z0K)USLTAGE

VRS R19--3420-0% PETENTIAMETER (AF.RF)

VR& R19~-3418-05 FOTENTIOMETER  (RIT.IF SHIFT)

VRY R12~143%-035 FTRIMMENG PET. (ZK)VCD4

VK1D R12-0405-0% FRIMMING PRT.  (330)

VR11 R12~3402-05 TRIMMENG PRT. (220K)

VR1Z #) R1Z-3435-05 TRIMMING F8T. (47K}

VR13 R12-1418-0% TRIMMING FAT. (1K)

VR14 fie-141%-0% TRIMMING FRT. (1K)

Wl .2 R92-0130-03 JUMPER REST 0 8HM

Wr Rf2-0150-0% JUMPER REST ) BHM

W13 RY2-0150-105 JUMPER REST O HHM

W15 R9E-0150-0% JUMPER REST 0 BHM

RL.1 | 5511429053 RELAY

RLZ 551142005 RELAY

51 E01 242505 RBTARY SWITCH  (SELECT)

52 #| 531-4403-0% SLIDE SWITEH

m 151555 LIBDE

Dz MTZ7?. 236 ZENER DIRDE 2

D% 12 05133 J180E :

D13 5310 DIRDE 3

P15 ~18 155133 BIBDE 3

Ict ANTHECA [C(VALTAGE REGULATERS +8W) é

12 .3 ANTBOS IV OVEL TAGE REGULATERS +50V) 3

IC4 #] LM2?3172-5.0 IC(DRAPALIT CEANTRELIRS +5U) 3

ICS NJM23045 [F(AF AMEF X2 3

G ANTBOS I EVBLTAGE REGULATER/ +5V}

1cvy NIM23135% {CODUAL CAMPALLATRRY

ica NIMEO045 I (BF AMF X2)

01 DTELLAES DIGITAL TRANSISTHR :

oz 25D1406(Y) TRANSISTRR .

a3 .4 28K 30{(GR) FET _
40



* New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans |8 Parts No. ne sont pas fournis.
Telle chrne Parts No. werden nicht geliefert.

PARTS LIST

Ref. No. Address |New Parts No. Description Deasti- |Re-
Parts nation |marks
omER (¢ B 5| B 28 £ A /AN t mw
| 05 6 2aC2458(Y) ] TRANSISTER
RF UNIT {X44-1680-00)

21 L4550 1H3903 CERAMIC I9FF J H
e CLADSLIHIZYD CERAMIL 120PF J

-3 CCASRHIH330J CERAMIC 33FF J

[} CKASF1H4?3Z CERAMIL 0. 0470F Z

D) L71--1008-05% CERAMILT 0. D22UF K

c 91011705 CERAMIC 0. 01UF [

(] #| 291106505 CERAMILC 0. 00ABUF K

cY .10 L91-0117-05 CERAMILC 0. 0iUF K.
Cil Ck43F1H1037 LERAMII 0. 01BUF 2

[ 4 CRL-0117-05 CERAMIL Q0. DLLF s ;
C13 91-0105-09 CERAMYIE: (. Do47UF K
o14 ZR92M L1 23K MYLAR 0.0120UF K
CI1% .16 COP2M1IHLS3E MYLAR 0. 015 K

[ B CEO4WIHGI0M ELECTRE 1. QuF S
£18 U91-1008-0% CERAMILC 0. 02208 K
217 .20 CO92MIH1S3K MYLAR 0. 01SUF K
23 Cr45RIHIS2K CERAMIL 1S00PF ke
22 C1-0125-05% CERABMIE 0, B027UF K
Le3 TH4SRIHISZK CERAMILC 1500FPF K
Ce4 CEDAWZIHOI0M EILECTRR HO1UF 1
225 8 1-~1008-05 CERAMILC 0. 022F K
ety CEQ4WE1HO10M ELECTRE HO UF 1
227 -21-1008-05 CERAMIL 0. 0z2UF K
e CEASBIHZO2K CERAMIL 2200PF K
230 CKASHIHB2 1K CERAMTI A20PF K.
31 | I --1064-05 CERAMIL 0. DO3JUF &
C3z2 C21-0119-05 ERAMII 0.047UF K
£33 CKASBIHES 1K CERAMIL \Bo0FF k.
234 CEIWIHO10M ELECTRR 1. OUF STHAY
AR 91 -1008-0% CERAMIC 0. 022 K
37 CEADHIHISZK CERAMII 1500FF k.
738 CKASHIHABLK CERAMIL GB0PE k.
£39 | [(91-1083-05 CERBMIL . DO33UF K
c40 CKASBIHSA1K CERAMIL S60PF K
41 CKASBIHISE CERAMTL 1500PF k.
C4s C?1-0119-05 CERAMIL 0. 047F K
43 CEO4WIHO10M ELECTRE 1. BUF Si0WY
44 £31--10068-05 CERAMII 0. 022UF K
Ca%s CE4SRIHIE2K CERRMIL 1B800OFF K
46 ARG IHE3LT CERAMIL 3300 J
cay #| [91-1063-0% CERAMILC 0. DO33UF K
48 L4550 1H271.T CERAMIILC 27O J
Z49 CKASBIH1GZK CERAMIL 1500FF k
0 C91-01172-0% CERAMIC 0. 047U K
251 CEO4WIHGE E0M ELECTRE 1. BLF S0WY
LS [71-1008-05 CERAMILC U. O22UF K
253 CKASHIH1S2K CERAMIL 1S00PF K
[ CCASCHIHTIOND CERAMIC 100FF J
255 C21-025-05 FERAMIL 0. D02HF K
¥y CC455L1IRI01T CERAMIC 100FYF J
£o? CEASEIMT 22K CERAMIE 1200FPF K
LB U91-0119-0% CERAMILC 0. 047JF K

T5-4403
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13-4408

» New Parts

Parts without Parts No. ere not suppllied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournls,
Telle ohne Parts No. werden nicht gellefart.

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PHMES & M| | g B2 a8 g & &£/ 8 t B | 4
CS? CECAKW THOLOM ELEETRE 1. OUF S0WY
&0 71100805 CERAMIC 0. 0220 K
Cat CKASHIHGBLK CERAMIL HROFF [
Cee LLASSL1IHIS1T EERAMIL 1S0PF J
C&e3 CKASHIHLS2k CERAMILC 1500FF K
Céd LLASSL1IHIS1T EERAMIL 150PF J
£eS C91-01172-05 CERAMILC 0. 047UF K
Le6 CEO4WIHO10M ELECTRE 1. OUF SOWY
Ca7? 291100815 CERAMIC 0. 022UF K
C&8 CKASHEIHAT? K CERAMIL: 470PF K
(=Y #| CC4ESLIH1ELT CERAMIL: 110PF J
cva CKASBEIHB2 1K CERAMIL B320FF k!
(rg | 4S5 IHIS 1T CERAMILC 150PF J
ce2 CkASGRIHATIK CERAMLI 4708 k.
Cv3 £91-0119-05 CERAMII: 0. 047F K
4 CED4WitHOI0M ELECTRE 1. OUF S0
C?es ?1-1008-05 CERAMII 0. 022UF Kk
g 8 CLASSLIMZ21T CERAMIC 220FF J
C?? CCAGSSLIHR10S CERAMIC PP J
c?v8 k4GB 1IHAB1K CERAMIL 680FF K
cv9 CLAS5LIH910d CERAMIL P1PF J
r.8n CC455L1H331LT CERAMILC 330PF J
EBt 21011905 CERAMIL 0. 047UF K
cg2 CEG4W1HO10M ELECTRE 1. OUF SV
L83 C91--1008-05 CERAMIL 0. D22UF K
Cg4 CZ455L1H1210 CERAMIIL 120FF J
C8S .86 CLAS5L1H470d CERAMIL 47PF J
Ca7? 224550 1HAB0D CERAMIC 8. OPF D
cas CrassL1H820d CERAMIL BeFF J
ca? LF1-0119-0% TERAMIL 0.0470F K
370 CEQ4W1IHO10M ELECTRB L. QUF SOWY
71 C91-1008-05% CERAMTL 0. 022U0F K
£92 *t CEQAWCIHOLIOM ELELTRE HO1UF 1 ;
c?3 C21-31008-05 CERAMYL 0. D22 K
£94 LLASSE IHEBOS CERAMIL &8FF J
£95 LKASEIHIBLK CERAMIL 180FF K.
C96 C91--1008-05 CERAMIL 0. GazuF K
CY7? .98 91010505 CERAMIL 0. D047UF k.
97 ,100 £91-1008-05 CERAMIE G, 022UF K
1101 CP1-011%-05 CERAMIC O. 47UF K
12103 EASEL IH330T CERAMLI 33RF J
rio4 CAL-01 1705 CERAMIL 0. DLF k.
€105 C91-011%-0% CERAMIT 0. 047UF K
£106--108 L?1-0117-0% CERAMIC 0. O1UF K
€109 91076705 CERAMIT 0. O1UF M
C1Li0 7 1--1008-0% CERAMIL: 0. 0220F K
£171 C?1-0117-05 CERAMIC 0. O1UF K
Lile CKASHIH102K CERAMIIL 1000PF k.
r£113 Col-011v-05 CERAMITC 0. O1UF K
riiq C21-0769-0% CERAMIL 0. QLuF M
C1iS.114 C91-0117-08% CERAMIC 0. DIUF K
C117 2 L--1008-05 CERAMIL 0. 022UF K
£118 L21-01 1705 CERAMILL 0. O1uF k.
ci19 C91-0757--05 TERAMIT 0. 001UF K
C120 CIZ4551 1HA70d CERAMI L 47PF J
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» New Parts

PARTS LIST

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

13-4405

Ref. No. Addregs (New Parts No. Description Desti- [Re-
Parts nation marks
PRES & R K g A =8 B R E/SANR & F| i
121 L21-0117~05 CERAMIL 0. 0O1UF K.
ciaz LEATEL1H47?0S CERAMILC 47PF J
£123 C91-0767-0% CERAMILC 0. 01UF M
124 CL4%51 1HI00D CERAMIC 108F D
C12s C1-0117-0% CERAMIC a. 01uE K
Ciz6 CEN4AWIH100M ELECTRE 10UF 50UV
X127 C21-0117-05 CERAMIC 0. 0LJF K
cize L4550 1HO40T CERAMIL 4. OFF [
Cciz9-132 C?1-0117-05 CERAMIC . 01UF K.
C133 CC45501H101) CERAMILC 100FPF J
£134 £91-0117-05 CERAMIT 0.01UF K
C135 ECA455L1H121T CERAMIC 1&0PF J
2136 C21--0117-05 CERAMIC a. 0tUF K
[ Iy L1 -0769-05 CERAMIT 0. 0iur o
138-142 C91-0117-05 CERAMIIT 0. 01Uk
£143--145 C21-0767-05 CERAMILC 0. 01UF M
C14é C?1-0117-05 CERAMILC 0. GiUF K.
147,148 Z?1-1008-05 CERAMILC 0. 022UF K
£149,150 C91-07679-05 CERAMIE 0. 0iUF M
2151 CF1-0117-05 LERAMIC 0. O1UF K
153 =71-1008-05 CERAMILC 0. 0220F Kk
C154,155 C?1-0769-0% CERAMII 0. 01UF M
C1564 CC4%SRHIHOZ0T CERAMIC . OFF C
C157 ?1-1008-65 CERAMIC 0. 0220F K
158 CrABS 1 H100D CERAMILC 10PF ]
£159 2458 1H120T CERAMIZ 12PF J
2160 C91-1008-05 CERAMIMC 0. 02Z2UF K
Ci&] £31-0119-05 CERAMIL 0. 04708 ¥
clez CEO4WIHZREM ELECTRY 2. 2UF 50UV
€163 £?1-0117-05 LERAMIL 0. D47UF kK
ri6a LCk45BEIHIB1K CERAMIE 180FF K.
LIS CKASHIH3IZ 1K CERAMILT 330PF K
Cléd C91--0117-0% CERAMIL 0. O1UF K.
Cl&b.167 C91-0317-05 CERAMIT 0. 01UF K.
168 CEQ4W 1 H100mM ELECTRE 10UF S
C16% C?1-0119-05 CERAMIL 0. 047UF K
C17v0 CEd4aW1A47OM ELECTRB A7 10OWY
C1v7l L21-0117-05 CERAMILC 0. 01UF K
r1vzz CEO4W1A470M ELECTRE 47PUF 10WY
[ e 2?1-0769-05 CERAMIC 0. 01UF M
£174 CCASTHIHA20J CERAMILC 37 J
£175 CCASCHIHDS0 CERAMIIL 5. OFF i
C176 CL4SCHIH330J CERAMIC 33FF J
C177 ¥ C91-0727-0% CERAMIT 18FF J
108 [93-0117-05 CERAMILC 0. 01UF 8
C17v9 IZfz04W1A470M ELECTRE 47UF 10wV
180 21076905 CERAMILC 0. 01UF M
Cig1 ®| CC455H1H470J CERAMIA ATPF J
18z CCASCHLHOSOE CERAMIL 5o npPE I~
U183 CC48CHIH330T CERAMILT 33FF J
2184 r21--0117-0% CERAMIC 0.010F K
£185 CEB4W1A470IM ELECTRE 47UF 10
C186 CR1-0769-09 CERAMIC (. 01UF M
cigv CEASRHIHIG0T CERAMIC HEPF J
188 L4 SCHIHDS0C CERAMIIT a. OFF [
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» New Parts

Parts without Parts No, are not supplied.
Les artlcles non mantlonnes dans le Parts No. ne sont pas fournls.
Telle chne Parts No. werden nicht gellefert.

PARTS LIST

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

S$RER & BR|§ g &5 25 ¥ & £/7% B L o 1| i

cig9 CCA4SCHIHI30T CERAMIL 33PF J

Ci90, 191 C?1-0117-05 EERAMIL 0. O1UF k.

C192 CEC4W1A470M ELECTRR 47UF LOWY

C173 C1-07672--05 CERAMIL 0. 01uF M

Ci94 CC45RH1IB680.) CERAMILC &HPF J

Ci95 CL4SCHIHDS00 CERAMIL 5. OFF [

C1%6 CLASCHIH3Z0S CERAMTLC JIPF J

€137 LEASCHIHOSOO CERAMILC 5. OFF L

C198 Ck45F 141037 CERAMI .010 2

199 CLASSLIHZ20S CERAMIT 2P J

200 C91-0117~05 CERAMIL 0. GU K

cz0z2 CL455L 1 H330J CERAMIC 33RF J

£203 C21-011%-0% CERAMIL 0. D47UF K

C204 E21-0117-0% CERAMILC 3. O1UF k.

c205 CL-0va47-05 CERAMIE 1S0PF K

206 CL4550 142700 CERAMIC =27PF J

cz207 D455 1H3310 CERAMILC 330FF J

c208 L4550 1HA 0T CERAMIL 47PF J

209213 Cl-0117-05 CERAMIT 0. Q1UF L4

C214 *1 E91-0714-05 CERAMIL 2. PP k.

C215:21é C91-0117-05 CERAMIC 0. DiUF k.

c217 CKASHIH102K CERAMII L0 k

cz218 CKASHIHI3 LK CERAMITC 330FF k. !

C217 CEO4WTHOI0M ELECTRR 1. OUF SOWY i

C220 C31-0117-058 CERAMIT 0. Q1UF K

c2e21 £?1-0117-05 CERAMIL 0. BD1UF ¥

C222.223 C21-0119-0% CERAMIIL 0. 347UF K

224 CEQ4WIHO10M ELECTRE 1. OUF S0WY

C225 C91-0117-05 CERAMIC 0. S1UF K

Cz2é CEOQ4W1HO10M ELECTRE 1. OuF ShWy

c227 CC455_1HI01T CERAMIL 16GFF J

C2e28 CR1-0117-05 CERAMIL 0. D1UF k.

229 CHISEIVRET™ TANTAL. 0. 47UF 3oy

230 CA92M1H392K MYLAR J3700RPF 4

£231 CED4WIA470M ELECTRE 47UF 10WL

c232 CEOQ4WIROR 1M ELECTRA 0. 1UF SaRY

£233 CKA45B1HAZ1K CERAMILC 470OFF K

L2235 CEO4L1HI00M ELECTRA 10UF SOWY

€236 CL92MIH333K MYLAR L 033UF K

237 CED4WIHI0OM ELELCTRN LOUF SOWY

£238 CH1ISE1682R2M TANTAL 2 2UF 10wV

cz237 COAF2MIHLI02k MYLAR 1300FF [

c240 CO92M1Hi 23K MYLAR 0. 0120F K

C24t LKASFLH223Z CERAMIL 0. 022uF 7

C242--247 CF1-0767-05 CERAMITC C. 01UF M

C249 CLASSLIHARDS CERAMIL 47PF J

C250 CLASRHIHOZ0E CERAMILC =. OFF [

C2%1 C91-0117-0% CERAMIE: 0. 0470F K

2o % CEO4WTIHG10OM EI.LECTRE HOTUF 1

(253204 C921-1008-0% CERAMIL 0. 022UF K

TC1 05032805 TRIMMING CAF { SORF )

- E04-0D157-05 RF CBAXIAL CABLE RECEPTACLE (X3

- E23-0512-05 TERMINAL

- E31-1448-05 CANNECTING WIRE
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13-4408

® New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les acticties non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefart.,

Ref. No. Address |New Parts No. Deascription Desti- |[Re-
Farts i nation [marks

sMER £ B | F B &R S E B A E/ MR # F| 4%
J1 E40-1173-05 PIN CENNECTER !
Je E40~0473-05 PIN CENNECTBR (MINI.4P) i
J3 .4 E40-0273-05 PIN CONNECTRR  (MINI.2ZP) |
Jé& E40-0573-05 FIN ERNNELTER
Jr -9 Edl-0273-04% PIN CBNMNECTER (MINI.2P)

J11 E40-0273-05 PIN CENNECTBR  (MINI.2FP)
J1z2 E40-0473-05 PIN CONNECTER (MINI.4F)

Jia E4D-0373-05% PIN CANNECTRR  (MINI.3F)
Ji4 E40-0673-05 PIN CENNECTBR

JiS .16 E40--0473-05 FIN CRNNECTER (MINI.4P)

J32-0795-04 HEX BESS

- 92011005 BEAD CERE (FER L77..78)
F1 #| LL71-085%9-05 CRYSTAL FILYER {43, OSMHZ)

Fz # L71-0260-0% CRYSTAL FILTER (8. B3MHZ)
L1 L.40-1%11-13 SMALL FIXED TNDDCTER(1S0UH)

L LAD-3382-14 SMALL FTXED INDUCTRR D, 330H)
l.-4 LA0 228214 SMALL FIXED INDUCTRR(O. 220H)

L5 -8 LAD-22%2-14 SMALL FIXED ITNDUCTRRC. 2UH)
L2 L40G-1011-13 SMALL FIXED INQUCTRRC1O0UH)
L10 1.40-18021-03 SMALL FIXED [WDUCTRR(1MHZ)

L1 L40-1021~13 SMALL FIXED INDUCTRREIMHZ)
l.12 +13 L40-2701-14 SMALL FIXED INDUCTERCZ7?LH)

L14 L40-2201-14 SHALL FLIXED INDUCTBR(Z22UH)
L1% .16 4470114 SMALL FIXED INDUCTBR(47UH)

L1V LL40)-1001-14 SMALL FIXED TRDUCTER{10UH)
L.18 L.AG-8291-i4d SMALL. FIXED INDUCTRR(E. 2UH)

L0 LAD-8a91-14 SMALL FIXED IRDUCTER (8. ZUH)
Ll LA0-2792-14 SMALL FIXED INDUCTIR(Z. 7UH)

e L40-1592- 14 SMALL FIXED TNDUCTARE 1. SUH)
L23 L4G-832%1-14 SMALL FIXED THNDUCTHR (G, 2UH)
.24 L40~1021-13 SMALL. FIXED INMDUCTER(IMHZ)

La5 La0~-2792-14 SMALL FIXED INDUCTRR(Z, PUH)
28 . &7 L40-5671-14 SMALl. FIXED INDUCTER (5. GUH)

L8 L40-1892-14 SEALL FIXED INBUCTER{ 1. BUH)Y
L27 l.A0-107-14 SMALL FIXED INDUCTER{ LUMZ)

L30 L40~-18%2-14 SMALL FIXED THNDUCTHER(I. BUH)
L.31 [.40-10621-13 SMALL. FIXED INBUCTER{ LMHZ )

L3 .33 Lap-3%1-14 SMALL. FIXED INDUCTER (3, 9UH
L34 .40 -6882-14 SMALL FIXED INDUECTER(O. 68UH)

L3S LL40~-3%8:.~14 SMALL FIXED TRDUCTERED. 390UH)
.36 .40 -6:882~14 SMALL FIXED INDUCTRER(O. 68LH)
L37 L40-1021-173 SMALL FIXED THDUCTERIMHZ )

L38 39 LAU-S691-14 SMALL FIXED INBDUCTBR{S. &UHD
La0 L40-3982-14 SMALL FIXED INDUCTER(0. 37UH)

La4i LL40-2282-14 SMALL FIXED INDUCTEROO. 220H)
Laz2 L40-398=-14 SMALL FIXED TNDUCTER(O. 39UH)

L43 La0-101-43 SMALL FIXED TNDUCTRRCOIMHL)
L44 .45 LAQ-z278-14 SMALL FEIXED INDUCTEREL, 2UH)

Ld6 L40-4782-14 SMALL FIXED INDUCTER{D. 47UH)
147 ¥ L4AD-2782-14 SMALL FIXED INDUCTER(O. 27UH)

L4 L.40-4782-14 SMALL. FIXED INDUCTRRD, 47UH)
149 L40--1021-13 SMALLL FIXED INDUCTHR(IMHZ)
£.50 LAD~-1572-14 SMALL FIXED INDUCTRR(L, SUH)

L5l L40-1092- 14 SMALL FIXED INDUCTRROIUHZ)
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»* New Parts

Parts without Parts No. are not supplied.
tes articles non mentlonnes dans |e Parts No. ne sont pas fournls,
Telle ohne Parts No. werden nicht gellefert.,

PARTS LIST

Ref. No.

PRES & W

Address |New
Perts|

Parts No.
# A ® B

Description

¥ a8 2/78 %

Dasti- |Re-
nation |marks|

# |

L52
L53
LS4
LSS
L56 .57

LS8
149
L6l
L& 1§
L&2

L&3
Led
L&D
[L&&
Lé.?

La8
.69
L0
L7l
L?2 ~7h

L B4
LE6
Lav
Lag
L.B%

L0
L1
L9z
193 96
L37?

L7978
L9 -84
L300
L141
L10zZ

Lt03
L1134, 10%
L10&
L1G7?
L108

L109
Liln-1131
Ltl2-115
T1

T2

T3
T4
1%
TG
LIy

18
79

110 11
T12
113

L40-373214
LAG~2:B2-14
L 40-378:-14
1L40-1027-313
L40-1092-14

1.40-3982-14
L34-1163-05
L 4039814
LAQ-1021--13
L40-2782-14

L40-BaB2-14
L40-2282-14
L40-37982-14
LAi-1021-13
Lap-10:3-03

Lan-2211-03
40338214
La0-3011-14
LAD-470i 103
LAD-1011-14

Lat-1011-14
L40-1011-14
Lall-2al-14
La- 689114
LAQ-2292-14

L3a-1762-05
LA4AG-1011-14
Lan-6871-14
La0-4701-14
La--1011-14

LAG-1511-14
l.A4%-1011-14
La40-4782-14
LAO-10t1-14
La0-73582-14

Lan-1511-14
40102113
LAN-1011~14

Lat-1111-13
La0-18011-14
A0-A701-13
L3405
L17-0361-0%

L3422 3005
L 34226705

130~ 0506-05
L 34215905
134094205
L.34-2284-05
L34-2285-05

SMALL. FIXED
SMALL. FIXED
SMALL FIXED
SMALL FIXED
SHMALL. FIXED

SMALL. FIXED
CARTL

SMALL FIXED
SMALL. FIXED
SMALL FIXED

SMALL FIXED
SMALL FIXED
SMALL FIXED
SMALL FIXED
SMALL FIXED

SMALL FIXED
SMALL FIXED
SMALL FIXED
GMALL FIXED
SMALL F IXED

SMALL FIXED
SMALL. FIXED
SMALL FIXED
SMALL. FIXED
OMALL FIXED

CRIL

SMALL FIXED
SMALL [FIXED
SMALL EIXED
GMALL FIXED

SMALL FIXED
SMALL FTXED
| SMALL FIXED
i OFALL FIXED
SMALL FIXED

SMALL FIXED
SMALL FYXED
SMALL FIXED
S5MALL FIXED
aMaLL. FIXED

SMAl L. FIXED
S5MALL FITXED
SMALL. FEIXED
CETL

CHIL
CHIL
CREL
CRIL
CRIL

IFT
CHeIL
CHTL
CRIL
CRIL

INDUCTBR (0. 37UH)
INDUCTER (0, 22UH)
INDUCTRR (3. 37UH)
TRDUCTRRE 1MHZ)
INDUCTER (1UHZ)

INDUCTRRCO, 390UH)

INDUC YER (07, 39UH)
TMDLCTRRCIMHL )
INBUIZTRR (0, 271

INDUCTER (0. 820UH)
INDUCTER (O, Z2UH
INDUCTRR (0, 37UH)
ENBUCTER C 1TMHZ )
IMDUCTER (IMHZ )

ITNDUCTER
INDUCTRR (O, 330LH)
INDUCTRR (100UH)
THDUCTER (47TUH)
TNDLUETER { 100UH

INDUCTEE CLEOLH )
TNDUCTRR CIO0LIH)
INDUETRR (22UH)

TNDUCTER 6. BLIHY
INDUCTER L, 2UH)

INDUCTRE L0000
TN TER (A, 8L
INDUCTRR (4 7UH)
INDUCTER C10A0UH )

TNDUCTHER L S0OUHD
THDUCTRR €1 G0UH 3
INDUCTER D, 47U
TROUCTERE CLELH
FNDUICTRE D, 330H)

INDUETRR OO, 22043
INDUCTBR (0. 330H)
INDUCTHRELS0LH
INDUECTRR CLMHZ)
FNDUCTRRCTO0LM)

INDUCTRR C100UH)

TNDURCTERE T 00UM )

THDUCTER(47UH]
(45, OEMHT

HALIIN TRANSFERMER (RX MTX)

§ 45, TGN )
(45, QUMHZ)
£45, DHMHZ)
(4%, DEMHE )
(e, NEMHL S

(8, B3MHZ)
(8. 83MHZ)
(8. 83MHZ)
(8, 83MHL)
(8. B3MHZ)
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To-4403

¥ New Parts

PARTS LIST
Parts without Parts No. are not supplled.

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

- e —— _—
Ref. No. |Address |New Parts No. Description Desti- Re-
Parts nation marks
SHREE & R | § B & % =5 & h A/ A B s 3 | i |
T14 ¥ L34--2286-05 CRIL ( 36, 22MHZ)
T1S k| L34-2287-05 CHIL ( 36, 22MHZ)
T1éy ¥ L34-2288-05 CRIL (45, OSMHZ )
T17 ¥ L34--2287-05 CRIL (45. OSMHZ)
118 .19 LL17-0324-05 BALUN TRANSFERMER(TX MIX.DRIVE
120 #| L19-0362-05 BALUN TRANSFERMER(TX DRIVE)
Te'l 222 4 L34-2290-05 CRIL (VCH s HH, H)
T23 # | L34-2277-05 CHIL (VCR L)
124 ¥ L34-227V8B-05 CEIL (VCR LL)
T25 l..13-0344-05 BALLUN TRANSFERMER (FL_L)
126 . 34-0535-05 CRIL (6. BAMHZ )
T27¢ .. 34-0536-05 CHIL (E. B3MHZ)
N10-2026-46 HEX NUT
IH1 R20-0188-05% MULT I ~CEMF 0. 01Uk x4
K184 * [ R0-0454--05 MUL.T I-C8MF
Ukl #| K12-0435-05 TRIMMING FRT. (157 MIX¥X BALANCE)
VYR R12-1431-05 TRIMMING PET. (ZND MIX BALANCE)
Vi 3 Ri2-4413-05 TRIMMING F8T. (FM DEW) i
VR4 Rl1Z-1431--0% TRIMMING PAT. (SOURIBUS)
VRS R1Z-4414-0% TRIMMING PRT. (TX AMP)
UR& R1--344°72-05 TRIMMING PET. (FM DEW)
b5 R72~-0150-05 JUMFER REST 0O SHM
We 3 RP2--0150-05 JUMPER REST 00 HHM
We'sd R%2-0150-05 JUMPER REST 0O HNHM !
W3z R22-0150-0% JUMPER REST 0O BHM 5
W100 RP2-1061-05 JUMPER REST  (O8HM
RL 1 Hol-1404-05 RELAY (2B 12U)
31 151555 DINDE
Dt 3 # US1090 DIRDE
D4 152588 DINDE
D% BAZ8: DINDE '
D& L2588 DINDE
X HALReY DINDE
[DH 152588 DIRDE
D% BA2H: DINDE
D10 152588 D INDE
D11 BAZHS DINDE
D12 152588 DINDE l
D13 RA=82 DIRDE
D14 SeS88 DINDE
D15 BA28.2 DINDE
D1é 52588 DIBDE
D17y BAZ8: DINDE
D183 152588 DIRDE
D19 BAz832 DIBDE
D20 152588 DINDE
D1 HAS82 DIRDE
Dee 152588 DIADE
D23 BALSBS DINDE
D4 155133 DIRDE
DS ¥ MABLSEH DINDE
D2é& 27 BAZH2 DINDE
— e _———'—-—l_——-_——-——_—_h_._
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» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

Ref. No. Address (New Parts No. Description Desti-
Parts nation
S$MES @& M| | §F I $ & E/A % #* ]
I
I D30 -33 151587 DISDE
i D34 -37 x| MABSH DIBDE
3 D38 +| MARSH DIBDE
] D39 155133 DIBDE
! D40 BA2B2 DIRDE |
! D41 £| MABSE DIBDE
3 D42 .43 ¥ | MABSH DI8DE
| D44 ITT310TE VAL TAGE VALIAVLE CAP.
| D45 | MABSH DIBDE
| D46 ITT310TE VBLTAGE VALIAVLE CAP.
{ D47 #| MABSH DIBDE
| D48 ITT3L0TE UBLTAGE VALIAVLE CAP.
D49 x| MABSEH DIBDE
| DS0 ITT3LOTE VBLTAGE VALIAVLE [AF.
! DS1 £ MABSH DIBDE
DS2 .53 1N6&D DISDE
D54 MU13 VARISTER
; DS6 ~58 155133 DIBDE
; D59 | UZ3. 0B ZENER DIBDE
g D67 DAN4D1 DIRDE
i D68 | US1090 DISDE
M D67 #| DSP-301N SERGE ABRSBRBER
| D60 66 155133 DIRDE
| 01 2502459 (BL) TRANSTSTOR
| 02 2SASG2(Y) TRANSISTAR
03 .4 25K 255 FET
05 35K 74 (L) FET
D6 87 25K 1255 FET
a8 .9 PEC2668(Y) TRANSISTER
010 511 35K 122(L) FET
012 2RC26EB(Y) TRANSISTER
013 ,14 ABK122(L) FET
015 PRIC2S70A TRANSISTER
6 2802538 TRANSISTRR
17 -20 DTC1437TS DIGITAL TRANSISTER
n21 -25 2E026AB1Y) TRANSISTRR
026 2ECI9S9(Y) TRANSISTER |
027 2502053 TRANSISTRR
- 028 25K 92A (GR) FET
[ nz29 -31 2EC266BY) TRANSISTRR
| 032 .33 250603 (E) TRANSISTRR
| 034 DYC124E5 DIGITAL TRANSISTER
035 ARCEE03CE) TRANSISTRR
36 2502459 (BL) TRANSISTRR
37 2EC2E03E) TRANSISTRR
038 UPL 45580 IC(BF AMP X)
039 PO RA03 (E) TRANSISTHR
P40 M7P4L.5145F IC(DECIMAL DECRDER/DRIVER RLD)
240 SNT4L.5145N [C(DUAL MBNE MALTI)
041 MS4%6 1P IC(?CH LED DRIVER)
045 2SA%S62 (Y) TRANSISTER
D46 DTICI24ES DIGITAL TRANSISTER
FINAL UNIT (X45-1470-00)

CKASHTHSG 1K CERAMIL a6OFPE k.
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¥ New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articies non mentlonnas dans 12 Parts No. ne sont pas fourn!s.
Telle chne Parts No. werdan nicht gellefert.

vl

L -3

L4
Lé
8 -t0
.11

L1z

=3 Lh

L13
11
T2
13
T4

153
151

b

AR

i
=H

=N

1M
1IN
1M
&Ma 1IN
18

SKASFIHARIZ
k455 1411137

CE4ASF 1HAT37
KA THE237
CED4WTEATOM

E04-0152-05
E08~0671-05
£04-D157 -0%
EAD-02 731

Fr#--0410-04
#| FD1-093¢-0%
Fa0-0078-0%
F2e-00t4-0%

G -0549-04
Jar-415%-14
LAFe--0102-0%

o010 05

L9201 06 05
1113

|40
LE3-0651-0D%

.33-0232-05
330610115
0£51 -3
LLA3-0A17-05
Lan-1011-13

4 -115

F L9042

ll? } :
| L1903 Jt) 7 ]

N14-0] 1505
N1 4050905
N1 5104146
NEF9- 3006~ 46
NOF-02%6 05

Ref. No. Address |{New Parts No. Description Desti- |Re-
Parts nation |marks
sHES & B § B a xS B 8 /18 ;- | %
2 CEANFIHIU3Z CERAMIC 0.010UF  Z
3 CKASF IH223Z CERAMIL 0. 0z2z2UF 7
4 Bl 102k CERAMEC 100aPF K
chHho -7 i 1HA? 32 CERAMIL 0. 047uUF 7
g 9 CKASE 1HE237 CERAMIIC G.022U0F £
Cii CM93DIH6B1.T MIEA AHBOFF J
£12 .13 Z71-1004-05 CERAMII 0. 0O0&8UF J
£1d CMP3F2HL22d CHIF [ 1:00PF J
15 (Z4S5LeHISET CERAMIIL 1 50FF J
oLy CKASF 144732 CERAMIL 0. 0470F 7
IZE04W 101 00M FL[IIRG HUFE 16HWY :
CKABF 1H2 0. Gg2UF 7 !
ZEG4W1E4 47UF 2EWY -
CKADF TH 232 O.0220F 7
ZKASHIH 102K LLRQMIi L0 K
CEASFTHATR3Z CERAMIL 0. 047dF 7
CEG4W 1T 100 : 10UF 1aWY
LEO4WIE10IM J00UF 2EWY

0.047UF 2

CERAMIE O.o010uF 7
CERAMIL 0. 0474F 2
CERAMTL 0, og2uF 7

ELECTRE 47LF 20WY

RE CRAXTAL CABLE RECEFRTACLE
RECTANGLIL AR RETEPTACLE (6F )

RE £@RXIAl CABLE RECEPTACLE
FIN CRNNECTRR

A

HEAT SINE
INGUHLATING BEARD
INSLILATHE

FLAT SFRIHG

FAN MBUNT NG HARDWARE

TREIDAL CHRRE (FRR Lé.7. 110
TRAIDAL TRRE (FER T1)
TERIDAL THRE (FBR L13)
SMALL FLAED INDUCTOR
CHEKE CRTL

HEBKE CHIL C1LH)
CHEKE CRTL.

CHRKE CRTL.

UHEEE TR

aMALL FIXED THDUCTER
AT

BALLM  TRANGERRMER
THELT TRANDFERMER
BRTVE TRANGERRMER
- INAL TRANSFERMER

NLIT

N7

FLAT WASHER
BINDING HEALD
SUREW

TAFYITE
(GND)

BIIREW

13-4403
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158408

* New Parts
Parts without Parts No. are not supplled.
Les artlcies non mentionnes dans [@ Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

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

sSERER t B | K B a S B A 2/ 8 & mas
cr iy NO9-0658-04 SCREW

w 28 NO9-0372-04 SCREW (FULLEY)

Wil 1 ND9-0682-04 SCREW

Y IN.2 N30~ 3008~ 46 PAN HEAD MACHINE SCREW

Z 28 N30-4005-46 PAN HEAD PMACHINE SCREW

K3 RCOSGEF 2H3R9J R 3.9 J o 1/2
R? .10 RCOSGF2H181J RC 180 Jo1/2u
R11 -14 RS14AB3ASKGS FL-FRBOF RS 5. 6 Joo1W
RIS 116 RCOSGF2H150F RC 15 J sz
RI7 18 RE14AB3ASRGS FL-PRBBF RS 5.6 J W
R33 RCOSGEF 2H100J RC 10 J o L1A2U
YR .2 12140605 TRIMMING FET. (BACE CURRENT)
wg RY2-0150-0% JUMPER REST O 8HM

155 ZN T42-0302-0% DL MRTER ASS

D1 M-S VARISTER

2 .3 x| 80375 VARISTRR

Da 155133 DIRDE

D4 151555 DIBDE

] 2E0R0TS TRANSISTER

Qz .3 2502509 TRANS I 5TER

04 .5 *| BSC2E7Y TRANS ) STRR

06 7 2501406(Y) TRANSTSTER

08 25C1B15(Y) TRANSTSTER

07 ANGSS T TP AN X2)

TH1 SDT1000 THERMISTRE

TH1 wl| ST41l .. THERM IS TRR

PLL UNIT (X50-2050-00}

(55 CRP2MIHZ 23K MYLAR 0. 02207

c2 CO1-0117-0% CERAMLL 0. 0lF K

£3 £71-0119-05 CERAMI 0. 047UF K

C4 LO92M L H22 3K MYLAR 0. 022UF K

s CKASBIHIBIK CERAMIT 1BOOFF K

Cé C91-0119-05 CERAMIL 0. 047UF K

(7 CEDAW1A470M ELECTRE 4TUF 10WY
c8 CLASRMIH1B0I CERAMILC 18FF J

(Y CLASCHTH100D CERAMIL 10PF D
C10 CCASCHIH220T CERAMILC 22FF J

C1i LCASIHINE30T CERAMIL 33PF J

£12 C91-0117-05 CERAMIL 0. owFE K

C13 CEQ4W]A470M ELECTRE 47UF LWy
€14 CLASEHTHDSON LERAMIL 5. DRF L

€15 CH1-0769-0%5 ERAMIL C.O1UF M

ti6 CLASSL THDSO LERAMIT 5. OFF L

c17 CLASSL LH1000 CERAM LI LORF D

€18 £71-0317-0% CERAM] I 0.010F K

C17? CI1-0119-05 CERAMIL 0. 0470F K

20 L71-0769-05 CERAMILL 0 OIUF n

cz21 CEDAWL220M ELENTRE 22UF 16WY

22 .23 £71-1008-0% CERAM] T 0. DE2UF K

C24 £91-0769-0% CERAMLL 0.0WF ™

£25 C71-1008-0% CERAMIL 0. 022UF &

C26 CKASHIN371K CERAMIL 390FF K
27 CkASBLBZ1K CERAMLI B2OPF k.

50




15-4408

» New Parts

PARTS LIST
Farts without Parts Ne. 8re not supplied.

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

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

EWMES (&t R | 5| ® & 8 BB 2/ 8 # olee

Cz8 CK4SBIH371EK CERAMIC 370FF K i

L7 C71-07672-05% CERAMILC O.010F M

30 C91-0119-05 CERAMIC 0, D47UF K

£31 .32 C91-0117-05 CERAMILC 0. DIUF K

£33 IZZ455L1H370J CERAMIIL Jorr J :

34 LLATELIHB20J CERAMIC BaPF J

C35 CCA55L1H370J CERAMII 39PF J

C36 £?1-0137-05 CERAMIT O0.01UF K

C37 C%91-1008-05 CERAMIL 0. 822UF K

C38 .39 Z%1-0117--05 CERAMIL 0. 01uF K i

40 -41 CO92MLHZ23K MYLAR 0 D22UF Fk i

g4z C91i-0119-05 CERAMILC 0. D47UF K

a3 CKASBIHI82K LERAMIC 1800PF K

a4 C91-0119-0% CERAMIL 0. D47UF K

a5 IZED4W 1 A47T0M ELECTRS AFPUF LOWY

46 LCATUTIH220T CERAMTE ZEPF J

£47 CCASIHIHI00D CERAMILC LOFF D

48 CCABCHIHL20T CERAMIL 12PF J

cas CL4S0HIHZ20J CERAMIL sapE J

30 CCABSL 10S00E CERAMII o OPF C

(5] L21-0117-00 CERAMIL 0. 01F K

Coe AZ04WIA470M ELECTRE 47UF 10WY

LH3 L?1-076%-05 CERAMIL 0.010F ™

254 CL455L 1 HOS0: CERAMIC 5. OPF [

R CL4SEL1IH100D CERAMIL 10PF D

£Se 1-?1-0117--05 UERAMIC 4. 01UF K

LS7 £71~0117-05 CERAMILC 0. O01F K

e C1-03119-05 CERAMILC (h 047UF K

Co9 C71-1008-0% CERAMIIL 0. 02aUF K

L& C9i-0117-05 CERAMIL 0. 01uF K

61 CASSUIHE20S CERAMIC fI2FF J

Lhe CCABSE IH181) CERAMIL 180PF J

£ed L4551 1HB20T CERAMIL 82PF J

ceq ?1-0117-05 CERAMILL O.UF K

Cas A7 ' IZ71-1008~05 CERAMIE 0. 922UF K

C&B Co1-0117-05 CERAMIL 0.01UF K

6% £51-1008-05 CERAMIL 0. 0220F K

C7P0 71 C91-0769-0% CERAMIL 0. 010F M

{2 ~?5 C91-0117-0% CERAMIL 0.01UF K

C?é 221 -076%-05 CERAMIC Q.01HF ™

CYY .78 Z91-0117-05 CERAMIL 0. 01UF &

cT .80 U91-0769-05 CERAMIL LOIUF M

81 L91-0119-05 CERAMIL 0. 047U K

rea C91-0117-0% CERAMIC 0.O0WFE K

£83 COF2MIH2E 3K MYLAR 0. 0220F K

Ca4 L2720 TH333K MYLAR 0. 033UF K

CHS CEASBIHIBCK CERAMIT 1800FF kK

86 Z?1-0119-05% CERAMILIL 0. 047UF K

ey CEDAWLIRAT0M ELECTRA 47 10WY

£88 45U 14330 CERAMIL 33PF J

a9 CIC4SCHIH100D CERAMIL 10FF D

290 .91 CC4SHIHZ20.T CERAMIL 2P J

CLo: CUASTHIHDRSE CERAMIL 0. SPF T

23 C21-0117-05 CERAMIC 0.01UF K

94 TED4W1A470M ELECTRE 47UF 101V
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- 15-4408
PARTS LIST

» New Parts

Parts without Parts No, ara not supplied.

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

Ref. No. Address [New Parts No. Dascription Desti- [Re-

Parts nation |marks
smES & B K I A &/2 8 & 1|
C95 C31-0117-05 CERAMIIL 0. 01Uk K. E
E96 .97 CC4%SL1HI00D CERAMTL 1OFF I} A
C98 -?1-0117-05 CERAMIL 0. O ¥ 3
77 L9 -07e%-05 CERAMIC 0. 01UF M k-
C1o0 231011905 CERAMIC h47UF K g
101,102 C21-0117-05 CERAMILC 0. 01uF K 3
cia4 224350 1H680I CERAMIIL GHPE N) 4
C10& 1076905 CERAMIL o HUF ] 3
cio8 CC45CH1H100D CERAMIL 108 D 3
cin9e £21-0769-05% CERAMIC 0. O1UF ] E
C110 CC45UT1H180J CERAMIL 18P J 3
Cill CC4%IHIHE60T CERAMIL S6PF J
c112 CCANBCHIHORE CERAMIL 1. 5FF [
C1i3 CEN4W1CZ20M ELECTRE 22Uk 1GHY
c114 L4B5L 1HOSO0 CERAMEL S OFF [
C115 CCASEL 1H100D LUERAMIL 10PF )]
116 091076905 CERAMIL 0. O1UF M
Cii?-121 210311705 CERAMIC 3. J1UF K.
ci1z22 CC45LLIM1I01D CERAMEL 100FF J
Ci23-120 CH1-0117-05 CERAMIC L O1UF K
c129 CT4%SI1H100D CERAMEL 1OFF n
C130 £g1-0117-0% CERAMILC (. 01UF K.
C131 C91-1008-05 CERAMIC g, 3220F K
€132 CRASBIHIOZE CERAMILC 1000FF [
C133.134 C71-0119-05 CERAMIT (1. 047UF K ;
£135 CKASHIHIOZE CERAMIL 1000PF 4 L
C136.137 21 -0762-05 CERAMILC 0. 0LuF M ¢
Ci3g-141 1011705 CERAMIC 0. 01uF k£ §
142 91-0769-05 CERAMIIL 0. o1uF M %
£143 C1-0117-05 CERAMILC 0. 01UF K. L
Ci44 Cl45B1H102K CERAMIL 1O00FF K ?
C146-148 CC4ARSLIHI01 S CERAMILC 100PF J :
c14% C91~076%-0% CERAMILC 1. O1UF M
£150 CCASRHIMOYOD CERAMIL V. OPF ¥
£151 CASRHIHIO0D CERAMIL 10FF D
£152 CLASRHTHOSOL CERAMIC 9. OFF [
£153 CCASRHIH1I00D CERAMIC 10PF I}
£i%4.155 LCASRHIHDBUD CERAMTC 8. OFF I
.156 L4550 1H680T CERAMIL &8FF J
C157 01 -0762-050 CERAMIL 0. 0D1UF M
£158 £91-0119-0% CERAMET a.047UF K
£157:160 093011705 CERAMIL 0. DLUF K
Clal-163 CoL-011%-05% CERAMEL 0. 04 7UF K
C165 CHISE1VR3ENM TANTAL 0. 33UF JoN
166 ER23-0119-0% CERAMIEC 0. 047UF K
167 CEG4WIALI0EM ELECTRA 1000UF 10WY
CiéB ERAGBRIHID2K CERAMEL 1000FF K
Cla% L91-011%-05 CERAMIT 0. 0470F K
Civ0o CEASTHIHORSD CERAMIIL 0. SPF [
£17rl CF-01 1705 CERAMIT . HuE K.
c1v2 91076905 CERAMILC 0. D1UF M
C173 TF1-0119-05 CERAMIIL 0. 347UF K
C175 91011905 CERAMYC 0. 047UF K
C176 21011705 CERAMTL 0. o1 k.
c1ee 92 I HII3K MYLAR 0. 0330F K
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- 15-4408

% MNew Parts

PARTS LIST
Parts without Parts No. are not suppliad.

Les articies non mantionnes dans e Parts No. ne sont pas fournis.
Telle chne Parts No. werden nicht gellefert,

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

sRER & X g 5 4 B8 B & a2/, 8 it Alex

178 L5158 1V0R1N TANTAL 0. 1UF 35WY

C179 CKASBIHIB2K. CERAM L IBOOFF K

180 CEG4WIHI00M ELECTRA 1OUF ST

£181 C21--0117-05 CERAMILC 0. 01UF K

182 LE15E1VR4 M TANTAL 0. 47UF  35W

183 CCA4ORHIHD /OD CERRMIL 7. OFF D

2184 C21-0119--05 CERAMIL (L 047 K

L1BG CEDAW1A470M ELECTRE 470F 10WY

186 L?1-0117-05 CERAMIL 0.010F K

L1gy CCAGRH1IHOS0D CERAMILC &. UFF D

C188 ZZ45CHIHE 00D CERAMIIL LORF b

c189 CUASCHIHZZ20J CERAMILC 2eFF J

150 LLASCHIHZ20J CERAMIC £l J

171 CEOAW 1 A4 7O ELECTRE 47UF 10W

192 Z21-0117-05 CERAMIE 0.01F K

£193 CEASCHIHGI0C CERAMILC 1. OFF L

194 271-0?69-05 CERAMILC 0.01UF M

L1995 LC4S5L1H0500 CERAMIT . OPF K

196 CL4GSLIHI0T S CERAMILC 100FF J

197 CP1--0117-0% CERAMIL .01 K

£198 CKASRIHLIBEK CERAMIC 1BODPF K

£199 # _452H1R070D CERAMIC 2. OFF b

C:2010, 201 ULABSL LHS60T CERAMIL HEPF J

C202,203 CAL-0117-0% CERAMIL 0.01uF K

204 CrassLiH2z1g CERAMIE Z0FF J

205 ZZASCHIH100D CERAMIE 10PF D

C206 CN-0119-05 CERAMIT a. davMIFE K

Tl Z05-0035-05 TRIMMING ZAP CEOPE)

- E40-073-05 PIN CEANNECTRR  (MINY.2P)

- E40-0274-05 FIN CENNECTRR  (MINI2F)

- E4G-0473-05 PIN CANMECTAR  (MINL.4P)

- E40-0573-05 FPIN CENNECTRR  (MIMI.GF)

- £40--0973-05 FIN CENNECTER  (MINT.90)

L3 .2 | La0-1011-13 SMALL FIXED INDUCTHER

.3 L40~-2211~14 SMALL FIXED INDUCTER

L4 -6 | L40-1011-14 SMALL FIXED INDUCTSR

Le .8 #| L40-3311-14 SMALL FIXED INDUCTAR

L? ) L40-1011-14 SMALL FIXED INDUCTER

L1a .11 L.40-3301-14 SMALL FIXED INDUCTER

L1z .13 #) L40-1011-173 SMALL FIXED THDUCTER

L14 L4f-2211-14 SMAtL FIXED INDUCTBER

L1S » 16 *| Lad-10t1-14 SMALL FIXED INDUCTER

Ly #| LA4D-1017-13 SMALL FIXED INDUCTRE

.18 .19 L.40-6801-14 SMALL FIXED INDUCTER

L20 421 # | L40-1011-13 SMALL FIXED TNDUICTRR

Lee La0-2211-14 SMALL FIXED INDUCTER

LZ3 .24 #] L40-1011-14 SMALL FIXED YNDULCTHER

|25 26 La-2201--14 SMALL FIXED INDUCTRER

L7 #1 L40-1011-14 sMaLL FIXED INDUCTAR

Lz8 #| LAD-1011-13 SMALL FIXED MR TER

L% # L40-1001-14 SMALL FIXED INDUCTRR

L30 --32 LA0-4701-14 SMALL FIXED TNDULCTHR

L33 .34 #] L40-10311-14 SALL FIXED [INDUCTER

L3S 36 LAO-31011-13 SAALL. FIXED INDUCTRAR
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T3-4405

» New Parts

Parts without Parts No. ara not supplled.
Les articies non mentionnes dans le Parts No. ne sont pas fournls,
Telle ohne Parts No. werden nicht gallefert,

PARTS LIST

Ref. No. |Address|New Parts No. Dascription Desti- Lp‘ze-
Parts; nation imarks|
FMER & W|§ I £ L K/ % # | E
L.37 .38 l.40-2211-14 SMALL FIXED THDUCTHER
L39 | L40-~1011-13 SMALL FIXED INDUCTER
La0 ¥ L40-2201-13 SMALL FIXED TNDUCTER
L4131 *| L40-1001-14 SMALL FIXED INBLCTERE
L42 | 1.40-1011-13 SHMALL. FTIXED TNDUHCTER
143 LL40-2211-14 SHALL FIXED TNDUCTRR
L44 *| L40-1001-14 SMALL. FIXED TNDUCTHR
L46 | L40-1011-13 SMALL FIXED INDUCTEER
L47¢ * | LA40-1011-14 SMALL FIXED INDUCTER
T 2 | L32-0b666-159 ASCILLATING CRIL (VER L 95MH2)
T3 ¥ L34~ '”69 HH CRIL {f. AMHZ  BRFF)
T4 #| 1342 ¥ IRl (&0 GMHZ L BFF)
5 * L54~Z; CHLE (6. GMHZ S BEE )
Tt + L34-"'" T8I (4 MHT  BFF Y
Ky | L34~ LR (GIMHZ B )
i8 #| L3d-2292-05 NI (HEMHE . BPF)
T2 L3z 0639 -5 ASCTLEATING CRTL CVCR IS
TiQ * 287305 LRI { 30MHZ L, BRFF)
Ti1 #| L34 74 -0% UBIL {30MHS . BRE )
T2 ¥ L34-2273-05 CEH. (30MHZ . BRF)
3 * ERIL {39MHZ . BPF)
T4 * CHIL {39MHZ . BPF)
T1S * ik CETL {39MHZ . BRPE)
neé LA4-1851- 05 AL LANMHZ - LFF}
Ti? +18 134 -0856-05 CRITL (ADMHEZ s LLFF)
119 LL34-0851-05 CRYL (A0MHZ s LFF )
r20 L3206V~ 15 BSUILLATING CRTL (VR 36MHZ T
T4S l.3d-t124-05 CHIIL
X3 £ LPP-1R99-05 CRYSTAL REGHENATRR
81 # | RPU-0526-09 MU TE-BMP { 1O0PF XH)
VKT 2 f12-4413-05 TEIMMING FRT. (VCO2ETC,
(o] RF2-0150-0%9 JUMPER REST 0 (M
Wig R92-0150- 0% JUMEER REST 0 8HM
Wz0 FF2-01560--05 JUMPER REST 0 BHM
Wl Re2-1061-05% JUMIPER TR
W35 Re-0150-0% JUMPER [1 [BHM
WAG .46 [ -1 5005 JUMPER {1 fak4
Wa4? ~51 K201 5005 JURTEE £ i1 FHM
n .2 155133 DIRDE-
D3 IUUHJQ DIRGE
41 B 3 ; DIRDE
Dt Uake T CAE
T .8 155133 13 [ RDE
p? LTT310TE UART Lo
nio 155133 DIADE
N1l MULs Uak SR
ma 159133 13 LRDE
D13 MU:Ud VAR TSTRE
D14 #1 1EVIES 17) B
1 MMe 147 [+
1981 Mi&1 470 1€ (FRED SYRTHESYZER FLLDY
ICz MEHAANTL DERPRE SCALER)
I3 SNTPALS200H KN
14 MM&147 11
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13-4408

PARTS LIST

» New Farts

Parts without Parts No. 2re not supplied.
Les articles non mentionnes dans ls Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefart.

Ref. No. Address |New Parts No. Description Desti- L?e.
Pacts nation marks

sREIE H R\ g # R B B A /AR # |

1c4 MNG1470 LZOFRER SYNTHESYZER PLL)

] # | MSA4601. LIOPRE SEALER)

16 SNT4L570N I

e .8 GN1471 3P IC(DUBLE DALANCED MIXERS)

I3 MN&147 e

[0 ME44601. TCOPRE SCALER)

1112 GH1&%1 3F JLODUBLE DALANCED MIXERS)

13 ENT45112N I

1014 SN16913P LODUBLE DALANCED MIXERD)

-5 SN74510N [

IC16 SNTASLLIEMN I8

Ity MBHE 006 [DEFRER SYNTHESIZER PLIL)

1018 MN& 147 I

ol .2 2ECHT130m TRANSTSTER

3 -5 2OL2668(Y) TRANSTSTER

6 .7 200458 0Y) TRANSTSTER

B P57Y) TRANSISTAR

(AL AI2458(Y) TRANSTSTHR

g 11 113 TRANS IS TR

012 -15 GOBIT) TRANSTETER

Hl& 17 2503113 (B) TRANSISTHR

e 20 ABI2A68(Y) TRANSISTRAR

ozl BV TRANSTSTER

Gz 24 &EBY) TRANSTSTER

2% Sna4ngY) VARIE AR

pee - 30 TRAMZILTER

a31 33 TRANSISTAR

B36 2GE1PEATGR ) 2T FET

237 2OI2ALRY ) TRANS IS TER
FILTER UNIT (X51-1340-00)

L0 R4 COASTHIHLIOLT CERAMIC 100PF J

3 -6 CRADRIHZ 22k CERAMI aclOPF K

e .8 EKAGF 1HAY3Z CERAMIIL 0.047UF 7

R CRASBIHZ 22K LERAMTL 2200PF |8

Cii LEASFIH4T3E CERAMILC 0. 0470F 7

£iz CK4SF1IH103Z CERAMIC G.0wour 2

13 CEDMWIHOI0M SETRE 1. OUF SV

14 CED4W 1 HR4 7 LECTRE 0.470F WY

C1% CEQ4W1IHT00M ELECTRE TOUF S0WY

C1lé CRASF IHU3Z CERAMTIL oL HouF 7
C21-0317-05 LERAMIC 0. 01F K
2111 U9 -05 ERAMIC . 47U K
2011705 CERAMIC . 0iUF K
CRASFIHINGZ CERAMILT ohOinuE 7
CKASFIHZ 237 CERAMIL 0. 02208 7
CK4GFIHIN3Z FERAMIL O.010uF 7
CHASEF1RETVIZ HERAMIL 0. 047UF 2
CEASFIHIO3Z CERAMIE 0. 0i0uF 7
-EOATHRATM ELFUTRE 0. 47UF  S0WY
C71-0117-08% CERAMIIL (3. 01UF K.

30 ZEOAWTHTER3M ELECTRE 4 3UF WY

31 E-0117-05 CERAMIL 0. OLUF K

32 44 CRASF1HAV3L CERAMIC (1 N4 7UF 7

45 CEDAWIH100M FLETTRE 10UF S0

. 1 CEALF 1HIN3Z CERAMIL 0.010uF 2




13-4405

% New Parts

Parts without Parts No, are not supplled.
Les articles non mentionnes dans |& Parts No. ng sont pas fournls.
Telle onne Parts No. warden nicht gellefart.

PARTS LIST

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

FERER & W K ¥ A B S B8 & 5/0 8 i &)

car? CkASF 1HZ232Z CERAMIC 3. 0220F Z

[y | IMR3DEH1S2T MICA 1500FF N

£52 CMP3D2HA71S MICa TOFF J

53 CH3D2H 15 MICA 1500RF J

CS4 CMIINZH221] MICAH EEE J

Cu5 CM23N2HEC1S HICA BoOFF J

56 | CC4AS5_2H4310 CERAMIC A30FF g

£S? *| LL4TSL2HZ2410 CERAMIC 240FF J

g .57 #| CCASSL2HA31d CERAMTLE 430PF J

Ce0 CCaASSlLAH151T CERAMII 150PF J

cel | L04GSL2H331Jd CERAMILC 330PF J

cez ARG 2HE20.T CERAMIC GaPF J

% *| CCADSL2H331T CERAMII 330PF J

Cad Crahs_ 241011 CERAMIL 1008 J

C6H5 #| LC495LIHAS1D CERAMIL 430PF g

Céb ¥ | CCa495L2H331T CERAMIL 330PF J

Ce? CE4SSLeHISLT EERAMIC 150FF J

r68 CrAssSLAHIZ0] CERAMIIC 33PF J

C&9 CCASSLEHISET CERAMIC 150FF J

Cr0 LZASELEH1 21 CERAMII 120PF J

cl SSLEHIER LT CERAMIL 1808 J

Cce2 SEl2HB20J CERAMIC 82FF J

73 a2 HEB0S CERAMILC G J

Ccva L =H181J CERAMIL 18OPF J

7o Gal2H1Z21T CERAMIL 120FF J

C?a CCAS5L2H101T CERAMIT 100PF J

£e? CEASSLZH4T0S CERAMIL 47FF g

Lvg 4SS EHABOS CERAMIT HEPE J

£ Cr4S5L2H330d CERAMIL F3PF J

c80 CEASELZHE2 0T CERAMIL 82PF J

CB1 405 HAB0Y CERAMILC AR J

gz CCASSE 2HE200 UERAMILE 82PF J

83 CLASSLEHIS1d CERAMIL 150FF J

.84 CF1-0119-0% FERAMILC 0. 047UF K

CHé C91-01719-05 CERAMILC {1, 047UF K

car 455 211000 CERAMIL 10PF b

E04-0157-0% RF ©CRAX1AL CABLE RECEFTACLE

- F40-0473-0% PIN UBNHECTER  (MINI.4F}

- Ea0-0573-05 FIN COMNECTER  (MINIDLSF)

- EA40-067 3005 FPIN CHNNECTER  (MIND«&F)

- E4D-07 ¢ 3-0% FIN CRNNECTERR  (MIMT?F)

- E40-1275--05 FIH CANNECTER  (MINI.12F}

- LA2--[H0&-1 READ 1LARE (FRR L4847

- #f L92-0107-0% BREAD CBRE {F8R L 30--35)

- | L92-01018-0% BEAD CRRE (P8R L34.37)

L 22 L40~1011-14 SMALL FIXED TNDLCTHR

1303 #| 34314805 FRIL

L33 #| 1L.34-3147-0% FRIL

L3z #| L34-3150-0% CHT

L33 #| L.34-3149-05 CRIL

L34 #| E34~3192-05 R

L3S #) [34-3151--08 CHIL

L36 #| 1L34-3153-00 CHIL
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1S40
PARTS LIST

»* New Parts

Farts without Parts No. are not supplled.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telte ohne Parts No, werden nicht gellefart.

Ref. No. |Address|New Parts No. Description Desti- L;:,.
Parts nation marks

SPRES & B |§ I B & 5708 7

137 | L24-3154-05 CHIL.

|38 | 134-3156-05 C§IL

L0 +| 134-3157-05 £8TL

a1 «| [34-3158-05 CRIL

Laz »| L39-0422-05 CAIL

143 | 1L39-D423-05 ESIL

R1 RCOSGF2H181J RI 1480 J1/2u

Rz —4 RLOSGF 2H101d R 100 J o 1/2u

URL 2 Ri2-4414-05 TRIMMING PET.  (S0K)PRETECTIGN

VR Ri2-3447-05 TRIMMING FOT.  (10K)PRWER DEWN

VRA 6 R17-1431-05 TRIMMING PRT. (1K) ALC METER

W13 H92-1061-05 JUMFER REST  OHHM

W14 R92-0150-05 JUMPER REST 0 8HM

KL -12 551-1420-05 RELAY (D214 12U}

51 531-1411-05 SLIDE GWITOH

D3 : 1515687 DINDE

nZ 151007 DIADE

D3 -5 155101 DINDE

B, T 79, 100 ZENER DIRDE

Dé +| U9, 18L ZENER DIRDE

D7 MTZ7. SJA ZENER DIGDE

D8 MTZ9. 1JE ZENER DISDE

DB ¥ Uz9.1m, ZENER DI8DE

D7 NTZ4. 3J0C ZENER DIRDE

D10 MTZ3. DJB ZENER DISDE

D12 -23 1N4448 DINDE

D12 23 51558 B1BDE

D23 MESL DINDE

D=5 | wTz7. sgA ZENER DIGDE

nJ DTCI14ES DIGITAL TRANSISTRR

o2 PECIA1S(Y) TRANSISTER

o3 2SCH1)30R) TRANSISTRR

174 DTr114ES DIGITAL TRANSISTER

s BA716 IC(BE AMP X2)

06 i || preirars | DIGITAL TRANSISTSR

CONTROL UNIT (X53-1450-11)

1 .2 CCASCHIHZ 707 CERAM LT R J

£3 £91-0119-05 0. D4TUF K

L4 £90-0822~05 A 160y

£5 £91-0769-05 0.010F

re £91-0115-05 0. DATUF

7 190)-0822-05 ELECTRE ATUF LAWY

(B L91-0119-05 CERAMIL 0. 04TUF kK

9 £91-07679-05 FERAMIC D.OLUF

£10 (90-0484-05 FLECTRE 0. 470F  SOWY

£l C90-0822-05 ELECTRE AU 16V

(12 E91-0757-05 CERAMIL 0. 001LF K

C13 791 -0767-05 CERAMTT 0.010F M

14 C50-0822--0% ELECTRE a7 16HY

£15 116 FCASEL 1H161d CERAMIL LOOPF T

£17 .18 91 -0757-05 CERAMIT 0. 001UF ¥

£19 FT2MHA 72K MYLAR A700PF K

20 .21 C91-0769-05 CERAMI T 0.0IE M
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| T5-4408

» New Parts

PARTS LIST
Parts without Parts Neo. are not supplied.

Les articles nor menticnnes danrs le Parts No. ne sont pas fournls,
Telle ohne Parts No. werden nicht geliefart.

T
Ref. No. Address |New Parts No, Dascription Desti- |Re-
Parts nation marks
sHEER (ff B | F a4 RS X a2 £/ 8 t ] %
22 ZR-0822-05 ELECTRA 47UF 16WY
C23 38 C91-0767-0% CERAMIL 0. DIUF M
C37 -41 R L-07S 305 CERAMII ATOPF K
45 -48 €91 -0767-00 CERAMIE 0. G1UF M
50 C91-01 1905 CERAMIL 0. 047 K
51 | C90-2020-05 ELECTRE 1GUF Pl
52 C21-0769-05 CERAMIC h O1UF M
£h3 .54 L1-0119-05 CERAMIIL 0. 047F K
C55 C70-0822-115 ELECTRE q47UF 1EWY
(56 C91-0119-05 CERAMIL o, G47UF K
C57 ) -0822-05 ELECTRA 47UF L&WY
8 C 011905 CERAMIL g. 045UF K
57 LR0-0822 1% ELECTRE 47U 16WY
(50 £91-0769-05 CERAMIL 0. O1UF M
C61 C1-011%-0% CERAMITC L 0470F K
Caz C0-0822-0% ELELTRB AP 14404 E
C63 64 91075705 CERAMIE 0. Q01F K
C&s 70 LA L-0769--05 CERAMIC 0. 01uF M
ci1ao-114 C71-076%-0% CERAMIE 0. 01UF 4
- TRANSISTER SECKET (168
¥ TRANSISTAR LGHCKET (28F)
PIN UANNECTER  (MINT2F)
- PIN CRANMECTRR  (MINT.3F)
- FIN CBNNECTER  (MIND . 4F)
- FIN URANMECTRR  (MIMILGFP)
- PIN CRNNECTER  (MINT,GF)
PIN CANNECTRR  (MINI, ?F)
- PTH COMMECTRE  (MINT.8F) -
- FFIN CHNNECTRR  (MIND, 98 !
L) L4-1011-13 SHMALL FIXED TNHDUZTER
L3 .4 L40-1011-14 SMALL FIXED INDUCTRR
L4 140101103 SMALY FIXED TNDUETER
L6 19 l.A0-1011-14 SMALL FIXED IMIURITHR
L3 L40-1011-14 SMALL FTxED INDUCTERR
L50 .51 La-1011-14 SMALL FEXED TNDUCTER ;
LSz L40-1011-13 SMALL FIXED ITHDUCTER
L53 55 Lan--10311-03 SMALL FIXED INDCTHER .
LS8 .57 L40-4701 - 14 SHMALL FIXED INDUCTRR
X1 *| L78-0017-05 RESBHNATRR U1 99MHI)
X5 L.78-0015-05 RESHNATER {2, a8MHZ) :
REL RI0-0510 MUL T T~ CRMF (4. KRB !
RES0 R0-0%510 MULTI 8P (. TEXE ;
RES1 R20-0521 0% MULT1--CEMF (4TERT)
RBS: RAN-0%97-15 ML T 1~ C8MP {1kXd)
) R72-10061 0% JIMPER REST  DEHM
W=0 R 106165 JUMPER REST  EHM !
540 # | 531-Dai-0% SUIDE SWITEH
D1 % 185133 DIBDE
D -9 55133 DIRDE
Nyl 71 5133 D1HDE
nv3 DIRDE
sy DINLE
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»* Mew Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mantionngs dans le Parts No. neé sont pas fournis.
Tefle ohng Parts No. werden nicht gellefert.

1S-4005

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

PHEES & B | & 2 % 8 B & £/ % & &

pet 155101 DISDE

p8:z -84 155133 DYBDE

Il LD PE00G I (MICRBPRECESSHR

12 TMRE255AP -5 IC(PREGRAMMABLE INTERFACE)

e UPDB255AC -5 IC (PREBGRAMMABLE INTERFACE)

Ic3 PETS200 [CILAW PRUER RESET) !

1c4 ®| TC4DGIUEF TCCTHVERTER X6)

ICS T 4311 BF [CONAND X453

I | TC4030BF ICEEXCLUSIVE BR X4)

Ic? TC401 18P TCONAND X435

IC20 MB8418-20LF-GRA T TU(16K RAM)

ICS1 SNT4LS138N Ir

| E *| MBM27128-25JAL IC (PREGRAMMARLE INTERFACE)

ICy3 TMPE2S5AP-5 [ (FREGRAMMABLE INTERFACE)

253 LPNB2S5ARC-5 TCOPRAGRAMMARLE TNTERFACE)

1056 *| GNT4D4MN TECA-CIRCUET TNVERTER)

aroo-7 DTC144W5 DIGITAL TRANSISTHER

g8 -1i3 DTAT14ES DIGITAL TRANSISTHR

214 DTEL44WS DIGITAL TRANSISTOR

0na -24 DTALI4ES DIGITAL TRANSTISTER

2% DTAL14ES DIGITAL TRANGILTHER

50 DTC144W5 DIGITAL TRANTSISTOR
DISPLAY UNIT (X54-1870-00)

1 1270-0871-05 ELECTRE 220UF 16l

Ce L91-0119-0% CERAMYLC 0. 047LUF K

3 +1 90-0804-05 ELECTRE 10UF 35U

c4 CRF2MIH223K MYLAR 0. 02208 K

Ks -7 *¥i 270-0504--05 ELECTRE 10UF 35V

CiQl C71-0769-05 LERAMIC 0. DIUF M

o1t £70-0822-05% ELECTRE A7F TEWY

iz 14 21076905 CERAMI 0. O1UF i

15 C90-0822-05 ELECTRE A7LE 16WY

Clé C93~-0769-05% CERAMIL L O1LF M

£17? £91-0119-0% CERAMIT (L 047UF K

LsSo -5 CKASF 1HIO3Z CERAMILC 0. 010uUF 7

C53 * | CkK4SEZHZ22P CERAMIL 22000 F

254 -S6 CK4SRBTHIO2K CERAMII 10008 K

LS LKASFIHI03Z CERAMII 0. 010uUF 7

- E40-3237-05% FIN CANNECTER  (MIND.ZF)

- Ed40-3238--05 FIM CANNECTER  (MINI .30
E4--3233-01% PIN CENNECTER  (MINI«4P)
E40-3240-05 FTH CAMNNECTSERE  (MINI.5P)

- E40)-3241--05 PIN CEBNMECTER  (MINI.&F)

- E4f)--3242-0% FIN DRNNECTER  (MINI.7F)

L1 -4 . 40-1011-13 SMALL FIXED INDUCTRR

LE0 L4afd-1011-14 SMALL FIXED THDUCTHR

T1 _17~-0305-05 ASC TRANSFARMER

KB RP0-0511-05 MULY I8P A7k X8

REz R0-1173-05 MULTI-CEME 47K KD J 178U

RE3 R?0-0%520)-0% MUY T8 AT

RR4 RI0-0%15-0% MLULTY -CRMP 10KX4

55 540-2441-15 PUSH SWITCH

551 .52 540-2440-15 FUBH SWITCH
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- 1S-4408

»% New Parts

Parts without Parts No. are not, supplied,

Les articles non mentlonngs dans e Parts No. ne sant pas fournils.
Telie chne Parts No. werden nicht, getiefert,

PARTS LIST

Ref. No. Address [New Parts No, Description Desti- |Re-
Parts| nation Imarks
PHER (¢ B § [ ¥ &8 £/ 2 8B ft i
553 531-2405-0% SLIDE SWITCH
554 -56 540-2440-1% PUSH SWITCH
sS57 S40-2441-1% JSH SWITCH
5358 -&0 540-2440-1% PUSH SWITCH 3
DL -4 151555 DINDE :
DS .6 MY 26, 250 ZENER DIGDE 3
, L0 51 185133 DIBDE :
! D52 155101 DIRDE :
: iC1 | UPL&E3000 IC(FL LATCH DRIVER) e
Ic2 MB405 ICC4EH BRIT AZD CRNVERTER (ADI)
13 TC401 38R (D FLIP-FLRP X&)
PL1 ¥ | FIF13BMT? FLUSRESCENT ITMDICATER TUBE ; -
31 ' 2 DTA114ES DIGITAL TRANSISTER 3
[IR] DTC144WE RIGITAL TRANSISTSR E
24 5 2EC195970Y) TRANS IS TAR
05N DIC143TS BIGITAL TRANSISTHR
AT UNIT (X57-1150-00)
C1 » 2 C9l-0117-0% CERAMIL d. 01LF 1 i
€3 .4 CEASBIHMIDZK CERAMIE 1000PF K
CS C91-0117-0% CERAMIL 1. 047UF kK !
L& CASRIHLIOZ2K CERAMIL 1000 e j
Cc? CR1-0119-05 CERAMIL 0. 047UF K '
8 CE45BIHI0ZK LERAM)Y. 1000 K
€9 C91-0117~0% CERAMIE 0. 04MIF K
c10 CEO4WIH100M ELECTRE 1OUF S0OWY .
11 CEOQAW 1Z47¢0M ELLECTRB 47UF L&Y | )
c12 CA1--01319-0% CERAMTL 0. 0470F  « ! ;
C13 -15 =011 705 CERAMIL 1. 01UF K i %
(ib CKASF1HAT3Z CERAMIL 0,04 7 3
cCl1? .18 LF1-0117-05 CERAMIC (. O1UF K )
19 CEOAWIEIQLM ELLECTRE 100UF P ALY
20 CRT-01107-05 CERAMILC 0. 010UF kK
Cel CE4SF 1H4T3Z LERAMIN 0. 047UF 7
Lee L0117 05 CERAMTI (1. 11UF K
£23 C1-011%-05 CERAMET: {1, 047UF K
24 CR2MIHIE3K MY AR 0, D33 K
25 ERASHETIHI102K ICERAMIE 1000RE K
(26 CEO4AWIHDION EYELCTRR 1. OUF SOV k
ra2? CEQ4W 11 00M ELECTRA 1OUF SR }
G .69 CEASFIFI03Z CERAMTL 0. 010U 2 3
230 [91-0117-05 CERAMELD 0, O1LF 8 ]
C31 LCASEL2HSS03 CERAMTC S6PF J
C100-10% CEASFILHATIE UFRAMI. 0. 047F 2
E1D6-1T1 CKASFIH103Z CERAMTLE L OInuF 2
C112 1K ASF1HA7? 32 CERAMIL n,0azur 2
TC1 1Z0% 032405 TRIMMING CaF ANPF
VC1l .72 | C0E-00253- VARTABLE CAPACTTHR
163 2F * | D4 -Q62F-00 GEAR MECHANISM ALZEY
EDA-Q15 705 RF CROX 1AL CABLE RECEFRTACLE i
- FIN CANNECTHNR  (MIND.2F)
- Ed40-0473-05 FEN CRNNECTRE  (MINT 4R
- 4006 73-0%9 FIN CHHNNELTER (MINIJGF)
- E4-0873-05 FIM ERNNECTAR (MINI . 8F)
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»* New Parts

PARTS LIST

Parts without Parts No. are not suppllad.
Les articles nor mantionnes dans e Parts No. ne sont pas fournls,
Telle ohne Parts No, werden nicht geliefert.

15-4403

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

eREE & B |§ w e ¥ 8 B & 2/8 % # =|

- L92-01063-05 TERIDAL CHRE (FOR L.1:2)

- #| L94-0119-0% TERIDAL CRRE (FER Ti00.101)

-1 L.39-0416-0% £RIL

I L39-0415-05 CHIL

1.3 L40-1011-13 S5MALL FIXED INDUCTBR

L4 {.40-1011-14 SMALL FIXED TNDULCTER

LS -11 Larn-1011-13 SMALL FIXED THNDULCTER

L1z L4{}-10013-14 SMALL FIXED INDUCTRR

.13 .14 L40~-1011-13 SMALL FIXED INDUCTER

L1000 Lad-1011-13 SHMALL FIXED INDULCTER

T100 #| 1.34-3144-15 rEn.

T101 #] L34-3145-15 CRYL

Ti02 ¥| L34-3146-15 UNIL

g 1F. 10 NEE} - 300646 FLAT HEAD TAFTITE SCREW

M 1 2R NO 7260646 BRAZTER HEAD TARTITE SCREW

N 2R 1R NEY? - 3006-46 BRAZIER HEAD TAFTITE SCREW

R ® | RCOSGF2ZHS10J R 51 J 17246

VR .2 R12-3425-0% TRIMMING FET. {10K)ALTH ANT TUN

Wil RF2-0150-05 JUMPER REST 0O BHM

Wies »17 R72-1061-0% JUMPER REST  ORHM

W19 R72-111S0-0% JUMPER REST 0 8HM

RiY ¥| BZai-z2417-05 RELAY (B2 12V)

RL 100105 551142005 RELAY (DC-1412V)

M .z T42-0303-105 B MATAR ARE

By -4 | 5599 DIBDE

D% ok 2| | FZ26. 2BL ZENER DIRDE

by 1551335 DIRDE

DB INS448 b IEBE

DE 151555 DIADE

D9 155133 DINBE

Din L 11 iMel DYRDE

n1e 155133 DIBDE

D1OG-10% 1N4448 DIADE

03 00-30% 151555 1 8DE

{121 MNJIM2303D {0DUAL. CEAMPARATER)

e HD101 14 JCCTRIPLE LINE RECEIVERS)

ire MZ101 1610 (AN

I3 HBI0131 1ol FLIF-FLAE)

13 M L3 310 [

IC4 HR1O125 YCERUADL ECL-FTL TRANSLATARS)

Ii4 M2, L

IEE o f RBé6 107t JCOMRTRR DRIVER)

1e? NESSSF 14

g MB3614 TCeRUAl AFERATIENAL AMPLTFIER)

[1)] & GBIGITAL TRANSISTHER

1 TRANSISTRR

4 * DIGITAL TRAMSISTER

04 TRANSISTHR

(5 TRANSISTAER

LG | DUiZ1L4ES DIGITAL TRAMNSISTER

oy DTCI2dES DIGITAL TRANSISTAR

1100--105 2LCRARE0Y) TRANSISTER
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» New Parts

PARTS LIST
Parts without Parts Ne. are not supplied.

Les a-ticles non mentionnes dans (e Parts No. ne sant pas fournis.

; ' Teile ohne Parts No. warden nloht gellsfert,
i Ref. MNo. |Address|New Parts No. Description Desti- |Re-
Parts| nation marks
SHER (& Wiy £ & BB B & /AN & e
1
' SIDE TONE UNIT {X59-1060-00)
' 1 CKPIFBIERR3K CHIP © 0.0220F K
L2 -5 ] CKP3FBLHIZEK THIP © 0. 012UF K
c6 -8 K PIFBLE2Z3K CHIP I 0. 02RUF K
o - E23-0471-05 TERMINAL
! R1 .2 RK73FB2ABZ3J CHIP R a2k J1/108
| R3 R 73FE2A223J CHIF R 22K J o 1/10M
R4 RICTIFB2A4 72T CHIP R 4. 7K I 1/10uW
RE: Ri< P3FB2A10: CHYP F 1. OK J 1/10W
R& REP3FB2A1 03] CHIF R 10K I 1/10d
R? B RK73IFBRA333J CHIP R 33K 11108
R? RK73FR2A103J LHIP R 10K J 1/10W
R10 RET3FB2A333J CHIP R 33K J 17108
R11 RK73FB2A183T CHIF R 18K J 17100
ML -6 & CHIP R 0 BHM
D1 CHIP DIRDE
Dz CHIP DIRDE .
D3 | THIP DIBDE i
01 50 | CHIF_TRANCISTER :
SELECTIVITY UNIT (X59-1070-00)
- E23-0471-05 TERMINAL
R1 RE7IFR2A4 T3] CHIF R avK J o 1/10W
R2 RKT3FB2AL03] CHIP R LOK I 1/100
R3 RIC73FHZA4 TS, CHIF & 47K J 1/10W
R4 RK73FBRA L3S CHIP R L0k 3 1/10W
kS RKP3FERA473] THIE R 4K J1/10u
R6 RICTIFB2A103T CHIF R 10K J1/10d
R7 RICPAF B2AG 73] CHIF R 47, J o 1/10u
RE RICPIFBIATO3T CHIP R 10K JL/10M
ur o -3 R92-06 7005 CHIF R 0 6HM :
i
D1 .2 DANZOZ () CHIF DIRDE ;
D3 DAPZ0Z (k) SHEP DIGDE
DA L5 DAN2D2 () CHIE DIADE
D6 DARZ0Z () CHIF DIRDE
21 -4 28A1162(Y) CHIF TRANSISTER
VOX. UNIT (X59-1080-00}
C FK73FBTHI02K CHIF © L000FF K
£z CKPIFBIEZZ3K CHIE 0 0. U22UF K
- E23-0471-05 TERMENAL
k1 RE73FR2A104. CHIP R 100K J 17100
R2 -5 RKP3FEZA103d CHIF R 10K I 1/10u0
RG .7 RIC?3FB2A105. THIF R 1. OM J1/10u
. RS RK7IFE2A474] CHIP R 370K J1/100
RY RK73FR2A105) THIF R 1. O J o 1/10W
R10 RICTIFE2A103J PHEP R 10K J1/10W
WL -3 R92-0670-05 THIF R D 8HM
DL .2 DAPZ0Z (K) CHIF DISDE
| 1T NIM250401 IC(BF AMP X2)
X 2 | TrA001RF I (NBR X6)
B 0t 2EC2VIREY) CHIF TRANSTSTOR




13-4408

* New Parts

Parts without Parts No. are not supplied.

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

Ref. No. Address (New Parts No. Description Desti- |Re-
Perts nation |marks
$NES [+ B\ g L 2 8 £/ K # F|
IF UNIT {X60-1300-00)
1 L1 -0769-05 CERAMIC 0. 01UF M
z CIZ45SL1HIS0J CERAMIL 1SPF J
L3 -4 CF1-0769-05 CERAMIC 0. C1GF M
[ CLASSLIHIS0T CERAMIL 15PF J
8 -10 C?1-0769-0% CERAMIC 0. O1uF M
C11 C31-05137-05 CERAMIIL 0. O1uF k
Ciz »13 Ck4SFLH103Z CERAMIL 0. 010UF Z
C14 -16 L91~-0119-05 CERAMIL 0. D47UF kK
C17? Ck4SF1H2232Z CERGMIC . 0622UF 2
c18 —-Z22 C91-0119-0% CERAMIL 0. 047UF K
L4 C91-1008-05 CERAMIL 0. 0220F K
25 ~30 L21-0117-05 CERAMIL . 047UF K
£31 L4550 1HOS0OC CERAMIL 9. OFF (
32 -34 Z91-0119-05 CERAMIN G. 047UF K
C3S LCKASF1IHZ2232 CERAMIL 0. 2208 Z
36 37 221-0119-05 CERAMIE 0. 047UF K
c38 L1 -0ve7-05 CERAMIL 0. 01UF M
39 CEQ4WIHORLM ELECTRE 0. 1UF SOWY
C3% .40 91011905 CERAMILC 0. D47UF K
£41 Ce1-1008-05 CERAMII 0. 022UF K
-43 L91-0112-05 CERAMIC 0. 047UF Kk
£44 Cr4ssLiHiong CERAMINL 100PF J
CA4% CK4SBIH102K CERAMIL 1000FPF k.
Caé .47 1 -0119-05 CERAMILC 0. 047UF K
a8 ZCASUTIHA YOS CERAMIEL 47PF J
c4% CCasYIHGBOT CERAMIL HBRF J
Cs0 CK4SF1IH103Z CERAMILC 0. o 2z
Cai COEMIH3E33K MYLAR 0. 033UF K
52 CEOAUIHARTM HECTRA 4, 7LF 50WY
CS3 CEDAWIHRA ™M ELECTRR 0. 47UF S0WY
c54 CKASHIHID2K CERAMITIZ 10600RF K
LS5 CKASHIH221K CERAMII 220PF K
Ché . CRFEMIHIOEK MYLAR 0. 3i0UF K
LSy CEQ4WLIHI00M ELECTRES 10UF S0y
(bt = CEQMWIHDIOM ELECTRR i. QUF SQWY
59 CEQ4W1HaRTM ELECTRE 4, i SOWY
cen LM HA? 3K MYLAR 0. 047U K
el CO92MIB1G3K HMYLAR 0. 010UF K
Cée ¥ MIHE33K MYLAR 0. D33 K
263 CEDAWLA101M ELECTRB 100UF 10WY
Cha CENAWLIH100M ELECTRA 10UF S0V
265 CR2M1HIP2K MYLAR 3000 K
Chée &7 CEOAWIHRA?M ELECTRE 1. 47UF SOWY
Caf8 CEDQ4AWIHRZ2M ELECTRE O. 220UF SRV
c?0 CEO4W1A47T0M EILECTRA 47UF 10uWY
Cel CEDAWIHRZZM ELECTRE (L Z22UF SO
o7 CAFE2MIHE22K MYLAR B200FF k.
CvYA 74 CEOAWIHARTM ELECTRR 4, THF SOWY
TG LTV C91-0119-05 CERAMIL (1. 047UF K
Cre CEQ4WIHZ R M ELECTRE &0 2UF SOWY
e CEQ4W1H010M ELELTRA 1. OUF S0WY
80 C91-0119-0% CERAMIL 0. 047UF K
i-B1 CCAGS_1H10G1d CERGBMIL 100FF J
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15-2405

» New Parts

PARTS LIST
Parts without Parts No. are not suppiied.

Les articles non mentlonnas dans 18 Parts No. ne sont pas fournis.
Tefle ohne Parts No. werden nicht geliefert.

Ref. No. |Addrass|New Parts No. Description Desti- [Re-
Parts nation |[marks
SRES |t & K g s % B L W B t* )|
C82 -B4 CKASBIH102K CERAMIC L30arF K
CB8S #| C90-2022-05 ELECTRE 15UF 16WY
ces .87 C?1-0119-05 CERAMIL 0. 0470F K
cug Cr4ssiidi20] CERAMIC 12PF J
ca? LLB2MIHL G2k MYLAR I1500fF K
: Cc?0 CR72M1H183K MYLAR O 018UF K
L C71 ER92MIHI03K MYLAR 0. 010uUF K
- c72 CEO4AW1A220M ELECTRE 2aUr 10wy
€93 CRY2MIH6BZK. MYLAR &BO0PF K
Cc94 CEDAWLIH4R M ELECTRE 4, UF Sowy
C95 CC4S5L1HATOS CERAMIL 47RF J
€95 CRP2MIHAT 3K MYLAR 0. 0470UF K
76 L91-0769-0% CERAMIC g.01F M
co? C455L1H370J CERAMILT J9F J
99 91--07£9-05 CERAMIIL 0.0IWF M
£100 1-71-0117-0% CERAMIC 0. 047Uk K
€iD1 CKASBIHI0ZK CERAMEC JO000PF K
cipz2 C?1-076%-05 CERAMEL 0.01uF n
C103 CE0N4W1H100M ELECTRB 10uUF S0KV
c104 CTASSL1HAT0 CERAMIL 47FF J
€105 CEASBIH221EK CERAMIC 220FF K
C10é C91-0119-05 CERAMIL 0. D47UF K
c107v CEASSLIHATOS CERAMEC 47FF J
c108 CEO4KW L HD10M ELECTRE 1. OUF SOWY
. cio9 ZEO4WIHR4TM ELECTRE C.47UF  S0WY
'E C110 CSIBELIERA?M TANTAL 0. 47UF  23WY
: Cill CEQ4WIRTION ELECTRE 1. QUF 50wV
! C1i2 CEQ4WIH100M ELECTRE 10UF S0WY
C113 CEO4W1HARYM ELECTRA 4. 7UF S50WY
Cli4 CEO4W1HO10M ELECTRB 1. OUF S0WY
C115 C91-0117-05 CERAMIL 0.QIUF K
Cii6 CC48SLIHIOLT CERAMIC LO0PF J
c117 CEO4WIA470M ELECTREB 47UF 10WY
C118 CEC4W1HO1TM ELECTRE 1. OUF S0WV
. C119 CED4WIHI00M ELECTRE 10OUF 50l
i €120 CO92MIH1U3K. MYLAR 0. 0LUF K
5 izl CEQ4W1HO10M ELECTRE 1. OUF SOWY
; clzz2-124 C4551H101T CERAMIC LO0PE J
| £125% CEO4WTHO1IOM ELECTRR 1. DUF EWY
3 £126 ZEQ4W1HAR?M ELECYRE 4. 7TUF SOWY
I
: £127.128 CEQ4WIHODL0M ELECTRA 1. OUF S0WY
c129 CED4W1A470M ELECTRE 47UF 10UV
C130 LEC4WIH100M ELECTRB 10UF S0WY
C131 CENAWTH4RTH ELECTRS 4. 7UF S0WY
C132-133 CEO4RIHO10M ELECTRB 1. OUF SOuY
C134 CEO4W1A470M ELECTRA 4710F 10WY
: C136 CEO4W1A4 70N ELECTRB 47U 10WY
5 137 CEA4SRIHIOK CERAMILC 100D0FF K
€138~140 C91-0117-05 UERAMIL 0. 047 K
ci41 CEQ4WIA47T0M ELECTHRE 47UF 1DWY
5 cl4z C71-0117-0% CERAMIC (h 47UF K
: £143 CF1-0767-05% CERAMIC 0.0F M
j Ci46 C91-0119-05 CERAMIL 0. 047UF K
| ci47 C71-0117-05 CERAMIL 0.01uF K
: £148,147% C91-0119-05 CERAMIC 0. 047UF K
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* New Parts

PARTS LIST

Parts without Parts No. are not supplled.
Les artlcles non mentlonnes dans le Parts No. ne sont pas fournls,
Telle onng Parts No. warden nicht gellefert.

To-4403

E40-0273-05
£40-0373-05
E40-0473-05
E40-N573-05
Ea4]-0673-05

FIN CENNECTER
FIH CRNNECTER
FIN CANNECTRR
FIN TENNECTRE
PIN {IBNNELCTHER

(MINL.2F)
{(MIMI - 3F)
(MINT-4F)
(MIMI«5F)
(MINT .6

Raf. No. Address |New Parts No. Dascription Desti- LR.-
Farts nation |merks
rREES 4 B 5 B a % 8 a2/ 8 t | i
Cis0 IZ21-0117-05 CERAMLL 0.01UF K
C151. 192 £21-0119-05 CERAMILC 0. 047UF ¥
2153 CC455L 1H470d CERAMIL 47?FF J
154,155 C71-0117-05 CERAMIL 4. 047UF K
C156 CLAGSLIHIB0T CERAMIL 18PF J
£156. 159 C21-0119-05 CERAMI 0. 0470F K
C160 £?1-0117-05 CERAMTL 0. B1UF K
Ciel LCASELTH470T CERAMIL 47PF J
E1hd-165 Co1-07e9-05 CERAMIC 0. 01ur M
Clés CEC4W1HO10M ELECTREB 1. 0uF SO
G167 £21-076%9-05 TERAMILC 0. Q1UF M
Cla8 CEO4W1HRATM ELECTRB 0. 47U SOWY
C169 CEPEMIHA 72K MYLAR 4700FF K
170 CEN4W1H100M ELECTRE 10LF SOWy
171 CEQ4WIHRATM EILECTRR 0. 47UF SOWY
c1ve CEOAWLIC1O1M ELECTRE 100UF 16WY
C173 {.%30-0666-05 ELECTRE 47U . WY
L1774 CR92MIH104K MYLAR 1. 10UF k.
Ci73s £90-0864-05 ELECTRE 220UF 10kV
G176 CO92MIH1I03K MYLAR 0. 010UF K
L1e7 CEDAUIHRATM ELECTRE 0. 47UF S0WY
£ir8 CEQ4W1IA47DM ELECTRE 47UF 10WY
179 EEOAIHARTM ELECTER 4. 7UF S
C180 CEDAW1A470M ELECTRE A470F 10k
£181.182 IZFFE2MIHA 73K MYL AR 0. 347F K
183 CEP2MIHL82 MYLAR 1800FF k.
cigd CKA45HIHA71K CERAMIEC A4¢0RH k.
2185 r21-0117-05 CERAMIC 0. DLUF i
C1fi6 CCASUTIHI00D CERAMIL 10FF b
r1a+ TK4SHIHAT? 1K CERAMIL A?PPF K
£iBsg CC405L1H3304 CERAMIE 33FF J
(L CA1-076%3-05 CERAMI 0. 010F M
L1590 CC455L 1HOS0C CERAMIIL . OFF [
ci91 24550 1HO30C CERAMTE 3. OPF [
174 C?1-0117-05 CERAMIL o, thurF K
2176 CKASHIMDA1K CERAMIL SO0PF k.
197 CED4W]A470M ELECTRA 47U 10WY
198 CKASFIHZ23Z CERAMILC 0. 022UF 7
£19%.200 CEO4WIA470M ELECTRE 471 10uWY
201 29 1-0119-05% CERAMINC 0. 0470F K
2Dz Ck4S5FIH2232 CERAMIC 0, Oz2UF 7
203 Z21-0117-05 CERAMIIL 0. 47U K
L204 71100805 CERAMIIL th O22UF K
205 2?1 -0769-05 CERAMIL 0. 31uF M
206 CEDAWTHL00M ELECTRA 10LIF DWW
Cz07 CR4SBIHZ 22K CERAMIT 220FF k.
208 CEC4WIHI00M ELECTRA 10UF S
C209.210 291011905 CERAMYC 0. D4MIF K
Tl COS-0315%-0% TRIMMING AR (&0OF)
T2 £05-0030-15% TRIMMING CAF (20F)
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- To-4408

* MNew Partg

Parts without Parts No. are not supplied.
Les articles non mentionnes dans |2 Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert,

PARTS LIST

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

PRES & ® 5 B AR S £ R E/ 0K & m|wE

- EAN-0773-035 PIN CHANNECTHR  (MINI«7F)

- E40-0973-05 FIN CEMMECTSR  (MINI.9P)

- £40--1073-05 FIN CENNECTER  (MINI.10F)

- FO2-04:24-04 HEAT 51NK

rFl 1 L72-1356--05% IZERAMIC FILTER

CF2 # &-0355-05 CERAMIL FILTER

CF3 re-0315-05 CERAMIL FILTER

CFa LE=03%1-05 CERAMIT FILTER

L1 1.34~-G708-05 CHIL

L2 L34--0743-0% CATL

L3 .4 1.34--0664-05 CHIL

Ls L324-0745-05 CHIL

L6 L.30-0503-05 IFr

Lv L40-4711-13 SMALL FIXED TNDULTRR

L7 t40-1021-13 SMALL. FIXED TNDUCTHR

L1O LaD~1%11-14 SMALL FIXED INDUCTRR

11 L40-1011-14 SMALL FIXED INDUCTRR

Liz L34-0%35-05 CRIL

L13 40-1011~14 SMALL FIXED INDIHTER

Lla LA0-3371-13 SMAalL FIXED INDUCTER

L1% L32-0201 -0 BSCILLATING L&II.

Lla L4d-33%2-02 SMALL FIXED INDUCTHE

.18 L.34~2124-05 CHIIL

L1 Lad-1021-03 SMALL FIXED INDUCTRE

L20 L40~1011+14 SMALL. FIXED INDLHITER

L L40-&68325-014 SMALL FIXED INDUCTER

Xt F|OLT7-1302--0% ZRYSTAL RESANATRR

- NO9-0641-05 SCREW

- N30-3004--46 PAN HEAD MACHINE SrREW

VR #| R12-7407-0% TRIMMING PET. (500K

UR2 R1z-3447-01% TRIMMING PRT. (10K)5-METER . S5R

VR3 RI1Z2-4414-0% TRIMMING FBT. (S0 5-METER

UR4 .5 Ri ) j TRIMMING FET. (5K UBLTAGE JETT,

VRE R12-5417-105 TRIMMING PET, (100K) SPEECH PREC

VR? Ri&2-2414-05 TRIMMING AT, (SKICARRIER S0P

VRO R12-3447-05 TRIMMING PRI, (10K ICARRIER SUP

VRT 1D RizZ-4414-0% TRIMMING FET. (S08)CH SIDE TRNF

W7 RZ2-0150-05 JUMPER REST 1 RHM

Wera R --0150-05 JUMEPER REST (0 BHM

W43 .44 R2-01%0-05 JUMFER REST 3 BHM

W43 R2-01%0-05 JUMEER REST 0 BHM

WSt .52 RYPL-11150 05 JUMPER REST 0 BHM

W55 RY2-0180-05 JUMPER REST 0 8HM

D1 - 151007 DIRDE

DY .8 151587 DIADE

D? 155133 DIADE

D10 R Rate I DIRDF

Nt 185133 DTRDBE

blz2 -18 | S15E7 DIRDE

D13 -2z 160 DIRDE

D23 -29 155133 3TH0E

B30 1NAM) DINDE

D31 -34 155133 DINDE
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¥ New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans e Parts No. ne sont pas fourn!s.
Telle chne Parts No. werdan nicht gellefert.

e i

13-4405

Desti- [Re-

Ref. No. Address |New Parts No. Description
Parts nation [marks

PRESE & B |\ waES 23 /79K # 5|

D35 1N&0 DIBDE

D34 151587 DIKDE

D3y .38 1515959 DIADE

039 1N&D DISDE

Dag 151555 DIBDE

D4l 185133 DIRDE

D42 +43 1nN&0 DIBDE

DAS W aé 155133 DIRDE

nav MI1z04 DIADE

D48 49 155133 DIGDE

0s0 1515487 DIBDE

DEi1 MT77. 1JR DISDE

Da2 VadéaH DINDE

&3 .54 151587 DIRDE

D35 MTZ&. 2JA DIBDE

DSE 5% 155133 DISDE

D60 MC9z1 DIBDE

D1 *| DANaD1 DINDE ARRAY

D& MiCRet DIBDE

ne3 185133 DIRDE

DEE » o 151555 DISDE

D&? 155101 DINDE

p&E 72 MC921 DIBDE

D7a .75 MZ921 DINDE

e -80 155133 DIRDE

nal 151555 DIRDE

DGz -84 155133 DIBDE

IC1 BX?L?1 [CINSTCHA/PEAK. FILTER)

2 MC3357F I

IC3 * | MP4LS1Z23FP IC(DUAL. MRENE MALTI)

1C3 *| SHTALS123M I

1ca UPCT 158H2 I

IS .6 ANAELE TCORALANCED MRDULATER)

i UPr20n2v ICIRPE AMP X223

neg .9 #®[ M?74L500F i

IC8 .9 ENTALSO0N ic

Iin BX&1:24 TC(20H SWITCHING 160

[ JERTI(6R) FET

3 2802458(Y) TRANSITSTRR

4 DTC114ES DIGITAL TRANSISTHR

05 35K TPAIGR) FET

Hé DTE114ES DIGITAL TRANSIGTER

[ FET

Nz TRANSISTER

nig TRANGISTER

() DTC114ES DIGITAL TRANSISTOR

@12 2302459 (BL) TRANS IS TR

213 DTE114ES DIGITAL TRANSISTAR

214 DTC14375 DIGITAL TRANSGIGTER

01s DT L14ES DIGITAL TRANSISTOR

16 2502459 (BL) TRANGISTER

o1 2502458 (0Y) TRANSISTER

@18 25A104810Y) TRANSISTHR

@19 2502458(Y) TRANSISTER

20 25K172(GR) FET
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13-4405

% New Parts

PARTS LIST
Parts without Parts No. ara not supplied.

Les articles non mentlonnas dans |8 Parts No. ng sont pas fournls.
Telle ohne Parts No. warden nicht gellefart.

T
Desti- |Re- -

Ref. No. Address |New Parts No. Description
Parts| nation imarks
smMER (&t ®(g| # A % % $asz/ 08 & e
021 25A1048(Y) TRANSISTER
22 DTCI14ES DIGITAL TRANSISTER
023 .24 25024580Y) TRANSISTRER
025 .26 25K30ACRN FET
2 Z25A10480Y) TRANSISTER
0z8 DTC114ES DIGITAL TRANSISTRR
nz2? -32 DTC143TE DIGITAL TRANSIGTAR
033 *| 2BALEETH TRANSISTAER
34 2EC2458(Y} TRANSISTER
35 ¥ Z2B5ASEETM TRANSISTER
036 37 DTC114ES DIGITAL TRANSISTHR
w38 *1 25A5EETH TRANSISTEE
37 DT 14ES DIGITAL THEANSISTER
Q40 2BL2459 (BL) TRANSTSTRR
241 DF114ES DIGETAL TRANSISTRR
242 25C2458(Y) TRANSISTAER
ba3 DTALTAES PDIGITAL TRANSISTSR
244 2502457 (B TRANS [STRR
45 25024580Y) TRANSISTER
44 JEKTI(GR] FET
) 047 4B BTC14375 DIGITAL TRANSISGTRER
2 47 Z25A1048(0Y) TRANS TS TRR
i 050 DT 14ES DIGITAL TRANSISTAR
i 51 DTE1A3TS DIGITAL. TRANSISTER
! D5 SE0L457(BL) TRANSTISTHR
ns3 ,54 230024584Y) TRANG TS THR
055 DTC1L14ES DIGITAL TRANSISTRR
THL .2 1125082 THERMISTHR
TH3 32027 THERMISTHR
- #[ X5F-1060-00 SIDE TRNE LNIT
- ¥ | X59-1070-00 SELECTIVITY HNMIT
- * | X59-1080-00 VR LINYT i




pc BoARD [5-4409

SWITCH UNIT (X41-1610-00) Component side view

25D1406(Y)

PHONES

ANTI VOX__ DELAY___VOX GAIN_

25C2458(Y)
DTC114ES

[

W6 NB
X41—1610
A/14

IC1: AN7808, IC2, 3, 6: AN7805, IC4: LM29312Z-5.0, IC5, 8: NJM2904S, IC7: NJM2903S, Q1: DTC114ES,
Q2: 2SD14086(Y}, Q3, 4: 2SK30(GR), Q5, 6: 25C2458(Y),D1: 1515565, D2: MTZ7. 6JA, D5~12, 16~18: 155133,
D13: S31C
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1-4403 pc BOARD VIEW

FILTER UNIT (X51-1340-00) Component side view

2SC1815(Y)

S

EC

25C3113
DTC114ES

Q1, 4, 6: DTC114ES, Q2: 25C1815(Y),

Q3: 2SC3113(B), Q5: BA718, D1: 151587,

D2: 151007, D3~5: 151001, D6, 8: MTZ9.1JC
or UZ9.1BL, D7, 25: MTZ7.5JA, D9: MTZ4.3JC,
D10: MTZ3.0JB, D12~23: 1N4448 or 151555,

D23: MC931

DISPLAY UNIT

FILTER UNIT (X51-1340-00)



Refer to Schematic diagram on page 113.

cIRcUIT DIAGRAM [9-8403

POESS ]
EEISER

SLEwREILA.

| LTS
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15-8405 pc BoARD VIEW

PLL UNIT (X50-2050-00) Component side view

25C 1859 (Y)
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2SC2459 (Y)
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cIRcUIT DIAGRAM T9-4403

Refer to Schematic diagram on page 113.
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15-4403 PC BOARD VIEW

RF UNIT (X44-1680-00) Component side view

~1680-00 957

Q1, 36: 25C2459(BL), Q2, 45: 2SA562(Y), Q3, 4, 6, 7: 2SK125-5, Q5: 3SK74(L), 8, 9, 12, 21~ 25, 29~ 31: 25C2668(Y),

Q10, 11, 13, 14: 35K122(L), Q15: 25C2570A, Q16: 25C2538, Q17 ~20: DTC143TS, Q26: 25C1959(Y), Q27: 25C2053,

Q28: 25K192A(GR), 032, 33, 35, 37, 39: 2S5C2603(E), O34, 46: DTC124ES, 038: ,PC4E558C, Q40: M74LS145P or SN74LS145N
Q41: M54561P, D1: 1S1555, D2, 3: US1090, D4, 6, 8, 10, 12, 14, 16, 18, 20, 22: 152588, D5, 7, 9, 11, 13, 15, 17, 19,

21, 23, 26~ 29, 40: BA282, D24, 39, 56~58, 60, 66: 155133, D25, 3438, 41~43, 45, 47, 49, 51: MA858,

D30~33: 151587, D44, 46, 48, 50: ITT310TE, D52, 63: 1N60, D54: MV 13, D59: VZ3.0B, D67: DAN401, D68: US1090,
D69, DSP-301N
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~31: 25C2668(Y),

Y}, Q27: 25C2053,
74L5145P or SN74LS145N
11, 13, 15, 17,.19,

. MA85S8,

N401, D68: US1090,

25C2538
25C2053

25C19569 ({Y)
25A562 (Y)

25C2459 (BL)
25C2668 (Y)

25C2603 (E)

DTC143TS

25K125-5

35K74 (L)
35K122 (L)




RF UNIT (X44-1680-00)
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cIRcUIT DIAGRAM T3-8403

Refer to Schematic diagram on page 113.
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DISPLAY UNIT {X54-1870-00) Component side view

28C1989 [Y)

N

EC

DTA114ES
DTC144WS
DTC143Ts

o0 O x64-1870-00% P )

IC1: uPD6300C, IC2: MB4052, IC3: TC4013BP, Q1, 2: DTA114ES, Q3: DTC114WS, Q4, 5: 26C1959 (Y), Q50: DTC143TS,
D1~4: 151555, D5, 6: MTZ6.2JA, D50, 51: 1§5133, D562: 155101




15-4405 rpc BoARD

CONTROL UNIT (X53-1450-00, 11, 12) Component side view
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CONTROL UNIT (X53-1450-00)

CONTROL UNIT (X53-1450-00}{A/2)
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CIRCUIT DIAGRAM [5-4403

Refer to Schematic diagram on page 113.
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CIRCUIT DIAGRAM TS-4408

Refer to Schematic diagram on page 113,
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Refer to Schematic diagram on page 113.
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159-4403 ciRcuIT DIAGRAM

AT UNIT (X57-1150-00)
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[15-4408 Ppc BOARD VIEW It

AT UNIT (X57-1150-00) Component side view
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IC1: NJM2803D, IC2: HD10116 or MC10116L, IC3: HD10131 or MC10131L, IC4: HD10125 or MC10125L, IC5,

6: BA6109U2, IC7: NEBE5P, IC8: MB3614, Q1, 3, 6: DTC114ES, Q2, 4: 25A950 (Y), Qb: 25C2458 (Y), Q7: DTC124ES,
- Q100~1056: 25C2668 (Y), D1~4: 1SS99, D5, 6: UZ6.2BL, D7, 9, 12: 155133, D8, 100~ 105: 1N4448 or 151555, D10,

11: INBO
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DISASSEMBLY

T TS-4408
1

4 M3z IF) NI N33 -3006- 4|
L M3x6 (B} N N35-3006-41 44
P @3x8 (Br-TapiNi | NET - 3008 - 4|

TS-440(A/8)

Parts with the exploded numbers larger than 700 are not supplied.
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. NO9-02%6 - 05
I NOS-0699 - 05
T N32-3004-46
P N3Z2-3006-46
. NBT-2606-46
. NBT-3006-46
. N35- 3006~ 46

DISASSEMBLY

EY
|
1
|

TS-440(B/8)

Parts with the exploded numbers larger than 700 are not supplied.
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DISASSEMBLY
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Parts with the exploded numbers larger than 700 are not supplied.
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DISASSEMBLY
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Parts with the exploded numbers larger than 700 are not supplied.
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Parts with the exploded numbers larger than 700 are not supplied.

85



15-4405

DISASSEMBLY

(8/d)0vP-S1

06

Cf=)

TR \
.//......:.....
M\._...%_m

<

9t - GOOP - OEN © SXeN Z
9% -BOOL -OEN | 2IEW A
v0 - 2090 - 60N © 9
b0 — 2LE0-6ON © TRICH @ I
¥0 -SG90 - 60N | 9
9b - 900E - 6AN | (doL-1g) 9¥gg ¥
S0 - 9620-60N | aNe @

Parts with the exploded numbers larger than 700 are not supplied.
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Parts with the exploded numbers larger than 700 are not supplied.
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PACKING

TS-440

Parts with the exploded numbers larger than 700 are not supplied.
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ADJUSTMENT

15-4405

¥9 20 440 &0
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P 10 1 1 Vi

SWR 1 1.5 & 10

L

AT T

-5 65,15

[ onap |

wotor | Al 1_|N|-1

HF TRANSCEIVER  —

i N

MODESKEY

FUNCTION

rl1 ][z | [3 1[4

LSE F‘LIE-E IE CA EAM

_SEND AUTD AT Tuwe| [ T5 =1 | PG 52—

000 O0ooc

PHONES N scan M CLEAR

© M. I ENT
AN

PREPARATION

Unless otherwise specified, set the controls as follows.
POWER............... ON SELECTIVITY ..co......... AUTO
BAND ................. 14 AGC FAST ................. SLOW
AF i MIN NOTCH SW ...t OFF

2 MAX PROC SW ..ol OFF
NOTCH............... CENTER F.LOCK SW ............... OFF
SQUELCH ........... MIN TMHz SW ..ot OFF
MIC ... MIN NB SW ... OFF

REQUIRED TEST EQUIPMENT

1. DC Voltmeter (DC V.M)

1} Input resistance: More than TM{

2) Voltage range: 1.5 to 1000V AC/DC

NOTE: A high-precision multimeter may be used.
However, accurate reading can not be obtained for high-
impedance circuits.

2. DC Ammeter
1) Current range: 1.5A, 3A,
ammeter may be used.

3. RF VTVM (RF V.M)

1) Input impedance: 1M} and less than 3pF, min.
2) Voltage range: 10mV to 300V

3) Frequency range: 10kHz to 100MHz or greater
4. AF Voltmeter (AF V.M)

1) Frequency range: 50Hz to 10kHz
2} Input resistance: 1MQ or greater
3) Voltage range: 10mV to 30V

5. AF Generator (AG)

1) Frequency range: 200Hz to bkHz

2) Qutput: 1mV or less to 1V, low distortion
6. AF Dummy Load

1) Impedance: 8{

2) Dissipation: 3W or greater
7. Oscilloscope (SCOPE)

Requires high sensitivity, and external synchronization
capability.

20A, High-precision

. §
[ [ |

SELECTIVITY

1 000-Q

OFF OFF  DFF -

[E]—-——IMH: FLOCK PROC NOTCH fhe

BAND [UF]

CAR................. MIN ATT SW ... OFF
IF-SHIFT ............. CENTER SEND/REC ................. REC
FUNCTION AUTO .., OFF

AB............... A AT TUNE................... OFF
RIT XIT,SPLIT ...... OFF VOXSW .., OFF

10.

11.

12.

13.

. Sweep Generator (SWEEP)

1) Center frequency: 50kHz to 90MHz
2) Frequency deviation: Maximum x 35MHz
3) Output voltage: 0.1V or greater

. Standard Signal Generator (SSG)

1} Frequency range: 50kHz to 50MHz

2} OQutput: - 20dB/0.1uV to 120dB/1V

3} QOutput impedance: 501}

4) AM and FM modulation can be possible.
NOTE: Generator must be frequency stable.

Frequency Counter (f. counter)

1) Minimum input voltage: 50mV

2) Frequency range: B50MHz or greater

Noise Generator

Must generate ignition noise containing harmonics be-
yond 30MHz.

RF Dummy Load

1500 and 200
150W or greater

1) Impedance:
2) Dissipation:
Power Meter

1} Impedance: 500
2) Dissipation: 150W cintinuous or greater
3) Frequency limits: 60MHz or greater
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ADJUSTMENT

14, Spectrum Analyzer {SPE-ANA}
1) Frequency range: 100kHz to 110MHz or greater
2} Bandwidth: 1kHz to 3MHz

15. Detector
1} For adjustment of PLL/VCO BPF

NPUT Qo]

Ta PLL unit or 5P 1NBO To oscilloscope
Contral unit

tNEO 100P
GND O & L—-o GND

16. Directional Coupler

CUTPUT

17. Power supply
PS-430

18. Microphone
MC-60A or MC-42S

< REFERENCE >
Japanese ""SG"’ American 'SG”
— B dB e 0.25V
QO dB -0, BV
6 dB e TuV
12 6B o 2V
b Y N — : PV
30 dB - 15.8uV
40 dB oo 50uV
5O dB creoeereneos 158,V
B0 dB e 500V
{0 3+ ] J—— 1.58mv
80 dB - Y
0 Js |- F— 15.8mv
100 dB ---oremmreen 50mV
120 dB --esrmremeeoees 0.5V
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ADJUSTMENT

* VOLTAGE CHECK, ADJUSTMENT

15-4405

Measurament Adjustment
Itermn Condition Test Specification/Remarks
aquipment Unit Tearminal Unit Parnt Method
1. Voltage 11 POWER : ON DC W.M IF 19 -5 Check 13.3-14.3V
RF GAIN : MAX 19 -9 4.5~ 5.5V
MODE : USB 19 —10 7.2-8.2v
STBY : REC 9 -1 SWA” | VR-4 2.8V +0.05V, -0V
l 27— 4 IF VR-G 8.8V
« COMMON ADJUSTMENT
Measurement Adjustmant
ftam Condition Test Specification/Remarks
equipmant Unit Terminal Unit Part Method
1. CAR MODE : USB Oscilloscope| IF 14— 2 IF L15 0.4Vip-p +0.08V/p-p
Freq. courter TC2 8. 3750MHz + BOHz
e PLL ADJUSTMENT
Measurement Adjustment
Item Condition Tast Specification/Remarks
equipment | Unit | Terminal | Unit Part Method
1. Reference
oscillator
freguency 3A6MHz Freq. counter| PLL TPE PLL TC1 36.000,000MHz + 10Hz
{R96}
2. RIT 1) FREQ : 14.0000MHz DISPLAY SWAT|VR3 14.000,00 RIT.C.O
MODE : AM
RIT Pot : CENTER
RIT SW : CN
2) RIT Pot. : FULL CW {+1 14.00120 RIT1.2 or more
RIT Pot. : FULL CCW - 13.998.80 RIT - 1.2 or more
3. VCO5 DC v.M PLL TR11 PLL T20 5.0V +0.2¥
IR146}
4, VC04 1) FREQ : 14.0000MHz DC V.M PLL TP
MODE : AM L2 PLL T 3.8V =01V
Disconnect PLL- & connectar
whan PLL unlocked.
2} MCODE : USB 4.2~ 4.6V
3) MODE : LGB 3.2-36V
4) MODE : USB Freq. counter PLL 3-2 Swha' VR 456.875kHz +1
IF SHIFT Pot. : CENTER
B} IF SHIFT Pot. : FULL CW 457 875kHz or more
&l IF SHIFT Pot. : FULL CCW 455 875kHz or less
71 IF SHIFT Pot. : CENTER 456.8B7bkHz 456,874 ~ 456.876kHz
6, VC03 1} FREQ : 13.9899MHZ
MODE : AM pC V.M PLL TP2 PLL T2 8.2v = 0.1V
13}
2) FREQ : 14.0000MHz
MODE - AM
6. PLL 6.6MHz 1! FREQ : 14 00B0OMH2 QOscillescope | PLL TP3 PLL T3-5 |MAX Rel. 0.2Vipp
BPF MODE : AN RGO

9
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ADJUSTMENT

Measurement Adjustment
Ttern Condition Test Specification/Remarks
aquipment Unit Terminal Unit Part Method
7. PLL 11 MODE : AM Tracking PLL IC8-1 TRACKING
G2MHz BPF Readjust T9 (VCO2 OSC coil) to | Gen. {1 pm} GENERATOR
unlock, (Core is fully bottom po- 4B or less
sition) }
2] Connect 5600 resister in Tracking | Spectrum TP4 T6,7.8
Gen. output line. Use oscillo- analyzer IRG4)
scopes probe to connect to spec- |Frobe
trum anakyzer.
Shield
Cose B6MHz
. 59.5MHz
: QuT
8. wCO2 1) Reset operation must atso be DC v.M PLL TP5 PLL T9 6.4V T9 has two peaking paint.
performed. 2n Adjust as shown below,
*See a MiCroprocessor =0.1v
operation check.
1} FREQ : 14.0000MHz
MODE : AM
2} FRECQ : 13.899,9 : MHz 2.2--3.0V
MODE : AM
3) FREQ : 14.000,00 MHz Spectrum  |PLL TP4 PLL VR1 L23 and L21 shorted —
MODE : AM anal R64 1o d. (PLL
yzar | ¥ ground. | 20dB
unlocked)
) i ) or more
Adjust spurious radia-
tion level. (58.25MHz]
58.25 66.5MHz
9 PLL 30MHz |FREQ : 14.250.00MHz Qseilloscope |PLL TP7 PLL T10,11 |MAX Ref. 0.3Vip-p
BFF MODE : AM 1C 12-5pin A2
10. PLL 38.5~ |FREQ : 14.250.00MMz QOscilloscope | PLL TP8 PLL T13.14 |MaX Ref. 0.2V¥/p-p
39MHz BPF |MODE : &AM {R112) 18
11. PLL W20 1} Disconnect RF unit coax. cable | Tracking PLL IC 14-1pin
6.5~ vCO) Genegrator
SSEHZ} 2) Connect 5800 resistor in Track- |Probe TP PLL T16.17 37.5dB Less than 2dB
ing Generator cutput line, Spectrum iL33) 18,19 Ripple 24B batween peak and
Use ascilloscope’s probe to analyzer 248 or less point of 37.5MHz
connect to spectrum analyzer.
45dB or more
|
42MHz
12, 39MHz FREQ : 24.9500MHz Spactrum  |PFLL TP PLL VR2 _
Spurius MODE : AM anakyzer L33 Minimum
radiation 42dB or more
3TMHz 38MHz
13. vCO1 1} FREQ : 29.9999MHz
MODE : AM T21 £0.1V
FREQ : 22.0000MHz 5.3-6.3V
2) FREQ : 21.9999MHz =1V
DC V.M PLL TF1O RF T22 2.5V
FREQ : 14.5000MHz R138) 5.3-6.3V
3} FREQ : 14.9098MHz 5 =01V
T2
FREQ : 7.5000MHz 5.3-6.3V
4) FREQ : 7.4998MHz =01V
T24
FREQ : 30.0 {30kHz) 5.5 6.5V
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ADJUSTMENT

13-4408

*» RX ADJUSTMENT
Measurement Adjrstment
—] Item Condition Tast Specification/Remarks
aquipment Unit Terminal Unit Pant Mathod
1. IF AMP FREG : 14.1750MHz 550G Rear ANT RF T4,5.3 |MAX S/M 10 dB or more 3t — BdB
{commaonl) MOQDE : USB AF V.M Panel EXT.SP input. TV or more/BQ at
BF GAIN Control @ MaX Qscilloscope AF GAIN control MAX.
Use the minimum 55G input AF dummy- T7.8,15|Repeat 2~ 3 times
possible during alignment. load (B0 8, 12, {in case of T4,5,3,12,
10,11 (10,11
2. 2nd MiX FREQ : 14.1750MHz 856G RF VR2 MAX AF Moise lavel.
balance MODE : USB AF V.M
Connect the 535G to ANT terminal. | Oscilloscope
3. 1st MIX FREQ : .100.0 {100kHz} RF VR1 MIN AF noise level.
halance MODE : USB
4. IF TRAP FREC : 29MHz Band RF T1 Internal gpurius beat  |Repeat 2-— 3 times 70dB or mare
S8G : 45.05MHz TC1 MIN.
OUT : BO dBp
]
5. AX DET 1) FREQ : 14.1750 MMz RF v.M IF a9 IF TC1 MIM
Balance MODE : USB or lemitter|
] AF GAIN : MIN Oscilloscope [R77)
i IF SHIFT : CENTER
AF GAIN : MAX after
— adjustrment
8. IF AMP FRE : 14.1750MHz 55G Rear IF L1.2,3 |MaX AF output
(55B) 886G : 14.1760 MHz AF V.M pane! 4.18.5 |Use the minimum
OUT : © dByu Qscilloszope S5G input passible
MODE - USB during alignment.
1 7. IF AMP FREQ : 14.1750MHz IF L& MAX AF autput
] {FM} S5G : 141750 MHz
MOD : 1kHz, DEV: 3kHz
OUTPUT : 30dBu
] MODE : FM
B. S-METER FREQ : 29.0000MHz ANT IF VR3 Full scale 60 30dB =+ 10dB
T (FM} MODE : FM dB
\d S5G : MOD OFF
z OUTPUT : 30dBg
9. S5-METER 1) No signal S-meter IF VR2 Set to starting point.
iS58) ISSG output: OFF} (Meter zero)
2y FREQ - 14,1750 MHz 556G Rear ANT IF L3 81
MQOLE : USB S-meter panel Adjust counter elock-
550G output : BdBg wise from peak.
. {turn slug qut}
31 55G output : 40dbu VR3 59 40dB + 6dB
10. Sgueich 1} MODE : W Speaker EXT. IE VR4 Adjust VR slowly and |12 o'cleck
threshold SELECTIVITY : WIDE sp stop at threshold.
SAL control © 12 o’clock
11. Noise 1) FREQ @ 141750 MHz 558G Rear ANT RF T26 MIN
— Blanker NB SW : ON oC v.m panel EXT R1486 27
S5G output : 14.175MHz Oscillogeope 5P 110482}
_ First adjust 20dB input, then
] use the minimum input as
] 1 possible.
] 2} Moise Gen. : Low level Moise Gen. T26 MIN noise level
] SP 27
— 12. Beeper 1} AF GAIN Control : 12 o'clock AF V.M EXT. IF VRIO 120mV /84 +10mV
Depressing and key at | Oscilloscope SP
] the same time AF dummy
] 21 POWER 5W : DN load
] 31 Set 10 MEMORY CH17 when
tuming VFO.
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¢ TX ADJUSTMENT

ADJUSTMENT

Measuramant Adjustment
ltem Conditian Tast i Specification/Remarks
eguipment Unit Terminal! Unit | Part Method
1. TX AMPM 1} FREQ: 14.1750 MHz VRE | MaX
i R
MODE: CW Oscilloscope RF DRY £ T13,
CAR LEVEL control: MAX 18, 17
RF unit VR 4: CENER
Disconnect DAY connector from AF
unit . Then, connect as shown right. — > E d OSCILLO
STBY : SEND 56[1 SCOPE
2} Reconnect this connector after (74w}
adiustrment.
2. Base Current 1} FREQ: 14,1750 MHz
MODODE: USB Ammeter Final | wR1 | Current drain First adjust WR1 and VR2 far
MIC LEVEL control: MIN {Minimum current) minimum.
CAR LEVEL controf: MIN - 200 mA Adjust VR1 far an increase of
FINAL unit VR1, VR2: MIN 200 mA when switched to
Connegct Ammeter TX.
& EXT Power supply Then adjust VR2 1or 200 mi
& Power connector over this reading.
Adjust to minimum current with YR1 VR2 1 Current drain
and ¥R2 in the Final unit. (Minimum current)
STBY: SEND +Driver current
1200 mA + 200 mA
3 1y ALC 11 FREQ: 14,1750 MHz Power meter | Rear panel AMNT | Filter | VRT | 85 W Caution; n ne case should
{RF Cutput § MODE: CW the power be adjusted for
power) CAR LEVEL control: ALC scale MAX : greater than 110 watls.
STBY: SEND
2} Power 2! METER SW: PWR YRE | Set to PWR meter
meter STBY: SEND 95 W reading
4. Power down 1 FREQ: 29.7000MHz Power meter Filter | WR3 | B0 W +2.5 W
MODE: Cw
CAR LEVEL control: ALC scale MAX
Connect ACC socket pin {(PD) to
S50 W from NC.
STBY: SEND
2} Reconnect this connector {PD}
to NC after adjustrment.
5. Protection 1) FREQ: 14, 2000MHz 16061 RF Rear panel ANT | Filter | ¥YR2 | 30w
MODE: W dummy |oad
Coax. cable to 1500 dummy load Power meter —_———— — — . e — e g
should be 1 m long. | Tm 1m |
STBY: SEND b Tox Hpow {500 |
| |
- e e e e e e e e - = - J
2) ANT: OPEN 18A or less
B. ALC meter 1} FREQ: 14,2000 hMHz Power meter | Rear panel ANT Fiter | VR4 | Set 1o 5 meter "0 *If this adjustmem is per-
MODE: USE 4 formed, step 21 Base current
MIC LEVEL control: MIN must also be performed.
CAR LEVEL control: MIN
METER SW: ALC
STBY: SEND
2} Connect 1he AG 1o MIC Jack. Fower meter WR4 | Set to ALC meter
AG: 1 kHz, b5 mVv AG Filter starting point.
STBY: SEND AF WM
3} AG: 6 4B increase level VRE | Adjust for maximum
i1 kHz, 10 mv} ALC scale reading
T oalc
7. Spurious FREQ: 21.2000 MHz Power meter RF WR4 —40 dB or less.
MOGE SW: CW Spectrum MIN
CAR LEVEL control; ALC scale MAX analyzer
ST8Y: SEND
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ADJUSTMENT

-S> &

Measurement Adjustment
iterm ' Condition Test Specification/Remarks
_ aquipment Unit Terminal] Unit | Part Methad
8. Carrier FREQ: 14.1750 MH, Power meter | Rear Panel ANT IF VR 7.8 MIN - 40 dB or less
SUpPression MODES: USB and LSB Oscilloscope {Duec- Durectional coupter
MIC LEWVEL cantral; MIN ar Spectrum tional
5TBY: SEND analyzer coupler]
o Spectum
Heope analyrar
1 9. 535B made FREQ: 14,1750 MHz [Oscillosuope Rear pancl ANT [Cont. | S50 | Adjust as shown *1f this adjustment 15
frequency MODES: USE and LSB : Direc- {DIF | below. performed, step 8 must also
response AG output: Twa lones 5 my tional S be performed.
300, 2700 Hz ceupler)
Set output to 50 W using MIC )
. LEVEL control. | DIP S OK
STBY: SEND 10K sy [1& B B ¥ & 5 4 3 7 1
a6 (2 E
"“"”’Q'xnr%m HEH1BHHBUH B\
- acz (7Y 2
2T00HZ L use— ] L sp—1

| zoo 50 400 100 25 MO
4np 100 25 200 B0 .

| |
DIF SW are adjustable from 400 to ~ 375 Hz.

If twa 1ane generator is not avalable, adst for equal output power at 300, 2700 Hz, as measured on wattmeler.

| 10. Speech 1) FREG: 14,2000 MHz Pawer meter | Rear panel ANT IF WRE | Level should be the
processor MODE: USE AG same hetween ON
AF V.M. : and OFF

AG output: 1 kHz, 10 m¥

Set output to 5O W using MIC
LEVEL contral

PROC SW: ON and OFF

STEY: SEND
2} AG output: 1kHz, 1 mV 25W or more
T 120 dB deown) !
STBY: SEND
. f — -
] 11. FM. DEV 11 FREQ: 28.7000 MHz Porwar meter | Rear panel ANT RF YRE | 4.6 kHz =01 kHz
MODE: FM Linear iDirec- \
AG cutput: 1 kHz, 30 mv detector - tional |
1 50 mv (Kt AG coupler)
AF V. M.
21 AG output: 1 kHz, 3 my . .
5 m K} RF VR3 | 3 kHz , t0.1 kHz
12. CW Side MODE: Cw Fower meter EXT. Q838 I
tone CW BREAK IN SW: SEMI AF V.M SF IF VRS '
AF GAIN control; 12 o'clock Oscilloscops
YOX GAIMN control: MIN
S5TBY: REC
| Connect KEY to KEY jack and
close the key tonlacts. i
13. Aute antenna | 11 BAND: 28.5000 MHz 1508 RF AT TC1 | Minimum SWR meter | Repeat 2 ~ 3 times.
tuner MODE: CwW dummy |nad reading
UF AT-340 15 | CAR LEVEL control: MAX 10 om
] ‘ installed) AT unit VRT 12 oelock [715-4ad]-{1500]
VR2: Fully CCW
. AUTOTHRU SW: AUTO

. | ATTUME 3W - ON

95



13-4403

ADJUSTMENT

Measurement Adjustment
Item Condition Tast Specification/Remarks
equipment Unit Terminal| Unit | Part Method
2] AT-TUNE SW: OFF Set as shown
Disconnect Mo.'T connector from right.
AT unit. PwR O S
5TBY: SEND L
Set. SWR 1.25 reading when VFO
dial is turned.
3 STBY: REC AT VR2 | Adjust VRZ until AT
AT TUNE: ON TUNE indicator just

4] AF TUNE: OFF
Reconnect Mo. T, connector after
adjustment.

goes off.
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ADJUSTMENT

MICROPROCESSOR OPERATION CHECK

ltem Ceondition Operation check
1. Reset 1) FUNCTION SW: A FREQ: 14,000.0kHz
check POWER SW: OFF MODE: USB

Set the POWER SW ON VFO A: Lights

while depressing the |A = The ""Beeper’”’ sound simul-

key. Then release the |A=B| | taneously with POWER ON.

key.

2) FUNCTION SW: B FREQ: 14,000.0kHz
MODE: USE
VFO B: Lights

3} {VFO/M | SW: ON The frequency display disap-

M.CH SW: Change the chan- | pears. M.CH display lights |

nels n 00 through 99 order. | and displays 00— 99 order.
Split display lights when
turning VFO dial 90—99.

2. Band 1} |VFO/M | SW: OFF FREQ : [1]/8], |0|00.0kHz
1MHz STEP SW: OFF The “"Beeper’’ sounds simul-

Depress the "BAND : UP"”’ taneously.

key once.

Press repeatedly. The MHz display 1 O, [
counts up. The ‘Beeper’’
soudns simultaneously.

2) Hold the ""BAND : UP*’ FREQ:

on. |

f ¥
14,000.0 18,000.0
T !
10,000.0 21,000.0
T i
7,000.0 24,500.0 |
t +
3,500.0 28,500.0
T il
1,500.0 29,500.0

1 L

The ""Beeper’” sounds at
gach Key-press.

3) Depress the "BAND:
DOWN"" key once.

Repeat the operation.

FREQ: [1 [, [] 00.0kHz
Displays 1MHz lower frequ-
ency than that previously
displayed in 2).

The “‘Beeper’’ sounds.

The frequency display steps
down 1MHz at each
key-press.

The ‘‘Beeper’’ sounds.

4) Hold the "BAND:
DOWN"" key on,

The frequency display in 2)
steps down. The "‘Beeper’’
sounds at each key-press.

5 1MHz STEP SW: ON
Hold the “"UP"* key on.

—— o S e e — — —— — — e —

Hold the “"DOWN"" key on.

TMHz LED {green) lights.
FREQ: ] ,000.0kHz
The MHz display [] C
advances 1MHz at each
key-press.

The display steps down

TMHz at each key-press.

= —— — —— o = —— — — — — —

Itemn Condition Operation check
3. Dial 1) FREQ: 0,000.0kHz
(13 Check to see if the dis-
play does not change by
turning the VFO control
counterclockwise. And adjust
the index by turning it in the
same way.
2) Turn the VFQO control
slowly clockwise.
. MODE Change MODE (ex: depress | CW *'C'' morse code — - —
function | CW once) EX: LSB -—--
(LSB, USB --——
USRE, CW ———-
CW, AF, AM - ——
FM, FSK]} FM ———-
FSK ——— =
LED lights when depressing
MODE SW.
. |ENT 1) Depress the |[ENT |once. | The frequency display dis-
KEY appears.
— MODE/KEY ——— Seven bar's éegment and
. two decimal point displaved.
) (2] (3] @0 [5] P
| LSE |usé Ixcygj | AM | L FM
—PG.81—  —PG 52—
e 107 2 E] [ ] e
-
T T esd
2) Depress MODE/KEY FREQ: 16.7890MHz
11|6(|7](8][9]||ENT The “‘Beeper’” sounds simul-
taneously.
. Memory 1) FREQ: 14.0000MHz The frequency displays dis-
write MODE: USB appears.
100 CH VFO/M | SW: ON M.CH o Two decimal
memory G Ll'; 1—*—-..' point only
00—89: M.CH display lights and dis-
NORMAL plays 00 in order.
91-99: | 7| Repeat VFO/M SW: ON | FREQ: 14.0000MHz
SPLIT CH The “‘Beeper’’ sounds simul-
taneously.
3) [MIN| SW: ON The frequency display dis-
appears.
M.CH display lights and dis-
plays 00 in order.
M.SCR LED light.
4) |M.IN| SW: ON again FREQ: 14.0000MHz

IMemory is written already)

5 VFO/M SW: ON

FREQ 14.0000 MHz
M.CH display lights and dis-
plays 00 in order.
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ADJUSTMENT

TOP VIEW

VR7 L18 VRE8

VR1 VR6 VR3 VRS
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ADJUSTMENT

1

INNER VIEW
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ADJUSTMENT

BOTTOM VIEW

VR4 SI VR2 VR3

VRE
TC1

VR1

TC1 T10
T7 VRB
T T11

VR1 VR3

VRS T12

T9
T3
T8

VR4 T24

T17 — : r -3\ _ . - T23
T4 1 . /s 5 ; Y

: T21

T16 T5 T14T13 T6 VR2T15T27 T26
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LEVEL DIAGRAM
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PS-al
ADJUSTMENT

1. OUTPUT VOLTAGE

1] Connect the load and set the current to 20A. E—E F-_'l"
2} Adjust output voltage to 13.8 V0.4 V with VR1. o -
+ 0 P:I;‘ﬂ, 10w

2. PROTECTION CIRCUIT I

1} POWER SW: OFF
. 2} Connect a 0.1 @ 10 W resistor.
3! POWER SW: ON
4) Adjust VR2 so that 0.1V DC is obtained.

PACKING
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' PS-30 |
SCHEMATIC DIAGRAM/PC BOARD

SCHEMATIC DIAGRAM (X43-1520-00)
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»* Mew Parts

PARTS LIST

Parts without Parts No. are not supplisd.
Les articles nor mentionnes dans ie Parts No. ne sont pas fournls,

PARTS LIST Teile ohne Parts No. werdsn nicht gellefert.
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
2WMEE |t HWig woa NS F & &£/ 2 8 #t O &3
PS-50

- * | A01-1000-02 CASE (UPPER) :

- | AD1-~1003-12 CASE (LBWER)

- ¥ ADL-1002--12 CASE {.BWER)

- F1 AZ0-2961-03 PANEL AZSY kMl

. ¥ | AZ0-23641 ~03 PANEL. ASSEY x

- # | A20-25AL-03 FANEL ASSY T

- *] AZ3-1491-03 REAR PANEL

#] B4D-3440-04 MEDEL. MAME FLATE K

- #| B4d-Jd641-04 MBDEL NAME PLATE X

- *1 Ba-3&4:0-04 MEDEL. NAME PLATE T

- B41-0627-14 CAUTTIEN LLABEL  (22(1) MW

- H4 1 -0&30-04 CAUTIAN LAREL (2400 T

- B42-1733-14 CAUTIAN LABEL (1207220072400 | MTW

- H47-1733-14 CAUTIAN LABEL (120u/zz20v72400 | X
B42-1770-04 LAREL (FUSE .48} MTU !

-~ B42-1770-04 LABEL (FUSE . 4R) X L

- | B42-2430-04 CAUTIBN LAaBEL (120W) K
H46-0411-00 WARRANTY ZARD K

- * | B5O-BOS1--00 THSTRUCTIEN MANUAL [y 1M

- * | BE0-8051-00 [NSTRUCT I8N MANUAL X

- + | BSO-80%2-00 INSTRUCTIEN MAMLIAL T

C1 91 -0647-0% CERAMIC . g1UF &

C2 3 21049605 CERAMILC 470PF 4

c4 -7 CEASESHLIOZFP CERAMIL 0. 010UF P

CB % % C90-2034-05 Ei_LECTRA 22000UF 25WY

10 .11 Tk ASEF 1H473Z LERAMIC 0,047 Z

£ra LK45F 1H1032 CERAMIC 0. D10UF 7

- E18~-3351-0% S8CKET

- E20--0283-0% TERMINAL BRARD

-~ E30~1639-05% AC FRWER CERD

- E3C~-1643-15% AT PBWER CARD kM

- E30-1644-15 Al PEWER CRRD T

- £30-1645-05 A PRWER CRRD o]

- E30-1647-05 AC FPEWER CBRD X

- FO1-0939-03 HEAT SINK

- FOS-40z2-05 FUSE (4m) MTW

- FO9-4022-05 FUSE {4A) X

- FO5-6021-065 FI5E (&0

- FO9-0410-04 HEAD PRETECTRR (FAN)

- GO2-0549--04 LEAF SPRING

- *| HO1-46%3-04 ITEM CARTHN BEX MW

- ¥ HO1-4693-04 ITEM CARTAN BEX x

- #| HO1-446%4-04 ITEM CARTEN BEX T

- HO3-Z281-04 CARTEN BEX (RUTSIDE )

- H10~2567-02 PELYSTYRENE FRAMED FIXTURE (F)

- HiD-2548-02 PRLYSTYREME FRAMED FIXTURE (R!

- | H12-1389-04 PACK ING FIXTURE

- *| H20-1430-03 FRETECTION CRVER

- H25-010%-04 PRATECTIAN BAG

- Joz-0323-05 FRAT (F)
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* MNew Farts

PARTS LIST

Parts without Parts No. are not supplied.
Les art!cles non mentlonnes dang e Parts No. ne sont pas fournls,
Telle chre Parts No. werden nicht gellefert.

Jaz-0428-05

FEWER CBRD BUSHING

Ref. No. Address |Naw Parts No. Description Desti- |Re-
Farts nation jmarks
$ERS |t B\ K BB R X = # s &5/ % # lfill'l#
- Joz2-0442-04 FENT (R
- J02-D443-04 FRET (/3.2
J13-0033-1% FUSE HELDER
- Ja1-4153-14 MAUNT NG HARDWARE (MRITRR)
| J2l-4179-04 MEUNT TNG HARDWARE (ZILECTRA)
- J&1-4180-03 MAUNT ING HARDWARE (FAN)
#| J21-4181-14 MEUNT ING HARDWARE (FF. T
- | LJJ30-0542-034 SPACER
- Jaz-0403-05% FRWER CRRD HUSHING
Jé 1040805 WIRE BAND
a9-0758--04 FLUSH KRB
L1-8286-0% PEKWER TRANSFERMER
- HO9- 025605 SEREW |
- NO?-658 14 SUIREW ]
- N10-2030-4a6 HEXAGAN MNUT
M1S-1030-46 FLAT WASHER
N30- 260446 FAN HEAD MACHIME SUREW
- N3O-3014-46 PAN HEAD MATHINE SCREW
- N30-4016-46 FAN HEAD MACHINE SEREW
N33-3006-4) BVAL HEAD MACHINE SCREW
= N35-3006-41 BINDING HEAD MACHINE SCREW
- M35--3008-41 RINDING HEAD MACHINE SCREL
- NB 73006441 BRAZTER HEAD TAFTITE SUREW
- NET 300646 BRAZIER HEAD TAFTITE SCREW
- NET--3012--4% BRAZIER HEAD TAFTITE SCREW
- NE7-3014- 46 BRAZIER HEAD TAPTITE SUREW
- NE8-3008 44 FLAT READR TARPTITE SEREW
3 540-1405-05 FUSH SWITCH {FRWER ) MTWX
52 5292406005 RETARY SWITCH
- TAZ-0302-05% DL MATRR ASS5Y
Pt SLP144H LED
D SENVBI0 DINDE
Gl re ANSEaY TRANS IS THR
- *{ X43-1520-00 FRWER SUPFLY FPCB ASSY
X43-1520-00
L 2 CKASEZHA72P CERAMIL 4700FF P
3 CEASF 1032 CERAMIC 0,010 Z
[ K ASF1HAT?3Z CERAMIL .o47uF  Z
CS CEO4WLICZ331M ELECTEN 330uUF 1EWV
L& RGN R4 70M ELECTRN 47UF 10WY
C? CEaSF 1+1032 CERAMILC .0100F  Z
g Tk A5F 1 H4 737 CERAMIL 0.0470F 2
¢ -1l 920-0814-05 ELECTRE 4700LF 2EWY
- E23-0462-05 TERMINAL
M1 E40-0273-05 FIN CENNECTRR
M4 £40-0273-05 FIN CSNNELCTHER
M E4-0473-05% FIN CRANNECTER
F1 FOS-2035-15 FUSE (20A)

PS-al
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» Mew Parts
Parts without Parts Ne. are not supplled.
Les articles non mantionnes dans |& Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefart.
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PARTS LIST

Raf. No. Address |Naw Parta No. Description Dasti- |Re-
Parts nation {marks|

FRES & B |FK I %A /790 8 i+ | 4

RZ2 -3 R514GB3R4R?J FL-PRBSF RS 4.7 J 1M

R4 ROI4DBZHL 213 SMALL -RD 120 Jo1/2W

RE8 .9 RS14GB3R010T FL.~-PREBBF RS (1 J 1W

Rt1 12 RE14GB3A331S FL-PRABF RS 330 J 1

R21 R514GE3A151T FL-PRBBF RS 150 J 1w

VR1 Riz—-1429-0% TRIMMING PFET. (500

VRe R12-7408-05 TRIMMING PET.  (S0O0K)

D1 151555 DIRDE

nz -3 LIDSE DIBDE

D4 UZP 18R ZENER DISDE

DS UZe. 1R ZENER DIBDE

D& 151595 DIADE I

1y UZ%7. 16L. ZENER DEISDE

Da UZ1SEH ZEMER DIBDE

1) 151555 DIBDE

1 AERASEEY) TRANSISTER

w2 .3 SEC2458(0Y) TRANSISTRR

14 ZERTPELE) TRANSISTER

0% 25245807 TRANSISTER

THI 32027 THERMISTER

THZ STR41L THERMISGTHER




SCHEMATIC DIAGRAM/PC BOARD

P3-430

ADJUSTMENT
1. Connect the load and set the current
to 15A.
2. Adjust output voltage to 13.8V +0.4V
with VR1.
Q1,2 2N5885 +
5
" [ ]
' Q1 Q2 o
=
=
F‘“-"E o _AVR UNIT{43-1440-00)
g ok
hd
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PS-430

SPECIFICATIONS/PARTS LIST

SPECIFICATIONS Part No. s Description Ref. No.
Input voltaga: 120/220/240v AC10%, 50/60Hz E30-1645-05 AC cord w
Dutput voltege: 13.8v DC {standard voltage} E30-1647 05 AC cord X
Ouw_ut current: 20 A {25% c!uty c\:rcle} 154 (60% duty cvc‘Iel E31.050005 Cable with plug
Continuous load current: 10 A max. {including external output terminal} | |
Qutput voltage fluctsation: ‘;'\E;Zén;[:.rzn\::a{f&(:‘ 120V, 220V, 240V +10% FO1.078602 N | Heat sink plate
. Within 0.7 V between 2—15 A load. F01.0787-13 N | Heatsink
{No-load autput voltage: Less than 16V at F05-4022-05 Fuse 4A K
120V/220/240V, AC) FO5-4022-06 Fuse 4A x 2 M. TW.X
Ripple voltage. Less than 20 mV {rms} at 1.3.8V, output FO5-6021-05, Fuse BA x 2 K
current 154, FO5-6021-05 Fuse 6A M. TW.X
Power consumption: Approx. 480 W {at 120/220/240V FO7-0817-04 N | Fan cover
AC, 13.8v DC, 204) FOQ-D405-24 Fan
Dimensions: 173 (6-13/18) W x 95 {3-3/4}H x 245 (9-5/8)
© mm {inch) HO1-445104 Packi (insice) KCM,W
Waight: Approx. 7 kg (15.4 [bs} i i N | Packing carton {inside M.W.X
HO1-4452-04 N | Packing carton {insidel T
H10-2567-02 N | Packing fixture {F)
PARTS LIST H10-2568-02 N | Packing fixture {R}
H12-1319-04 M | Cushion
SEMICONDUCTOR N : New parts | H20-0276-03 Protective cover
ltemn e Name ltem e Name H250105-04 Protective bag
Diode 1515585 Thermistor 32027
S25VB10 J02-0323-06 Foot x 2
LOSB TR INGEBS J02-0427-04 N | Assistant foot
J13-0033-15 Fuse holder
Zanar diode RO 1EB2 25B612{P) 442-0403-05 Cord bushing
J42.0434-05 N | Rubber bushing x 3
LED SLP1448 25C18151Y)
K29-07568-04 Push knob
Part Na. — Description |Ftef. No.| | LO1-8166-05 N | Power transf.
PS-430 GENERAL 529-2406-05 Voltage selector switch 52
AG1.0937-02 N | case tupper) ’ S40-1404-06 N | Power switch 81
AD1-0938.12 N | Case {lower} 559-1407-15 Thermostat ™I
A20-2461-03 N | Panei KMW. X
A20-2462-03 M | Panel T T42.0005-15 Fan motar
839-0407-04 Spacer x 2 X43.1400-00 N | AVR unit
B40-2634-04 N | Name plate
B41-0626-14 N | Voltage sheet 120V K e - -
B41.0627-14 N | Voltage sheet 220 MW Part No. |mafksl Description | Ref. No. 10ty
B41-0630-04 N | Voltage sheet 240V TX AVR UNIT (x43_ 1440-00)
B42-1733-04 Voltage sheet
842-1770-04 N | Current indication sheet M, TMLX CEO4aW1CA70M BE47 16v co !
BA6-0404-00 Warranty card K
B50-4014.00 N | {nstruction manual KMW. X CKA5F1H103Z c oo €125 3
B50-4015.00 N | instruction manual T CK4GF1HA73Z c 0047 c718 2
CEDAWIE4RTM E 47 13 c19 £00-0814-0% E 4700 2BV C34.6 3
CKA4SE2H103P o 0.01 500V x4 ca—7 ||E230022:04 Terminal 6
CKAS5F1H473Z C 0.047 x 2 €911 E23-0046:04 Squara terminal 2
E40Q-0273-05 Minj connector 2P 2
C80-0865-05 N lE 4700 25V cs EARD473.05 Mini connector 4P 1
£91-0079-05 C om C1
£01-0496-05 c ATOP x 2 c2.3 131060204 PC board collar 4
J42.0428-05 PC board bushing 4
E18-035105 3P Inlet
EZ0-0282-05 2P tarminal plate R12-042705 Trim. pot. 50052 (B} VR 1
E22.0472-05 Lug plate
E23-0015-04 GND lug RS14AB3A181) MFE 1808 1w R9 1
E23-047505 Lug terminal RS14GRB3D4R7Y MF 4702 2w R2 1
E30-1643-15 AC cord KM
E30-1644-15 AL cord T R920663-05 N | Cement 0.0255 3w R7 8 2
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Dimensions:

Weight:

OUTSIDE VIEW

SPECIFICATION/PARTS LIST/PC BOARD VIEW

W 70mm
H 15mm
D 3bmm
20qg

PARTS LIST
Part No. ﬁgf,;e_ Description Ref. No

B50-4035-00 N | Instruction manual
CC45SL1H121J C 120P x 2 c23
CEQAW1 A4T70M E 47 10V C1,14.15
CEQAW1C100M E 10 16V Ci11
CEQOAW1IHR22M E 0.22 5OV c12
CK45B1H221K C 220P x 2 C7.10
CO92M1H332K ML 0.0033 x 3 C689
CS1S5E1EQ010M T 1 25V C4
CS15E1VORTM T 0.1 35Y C5
C91-0131-05 C 0.01 {SP) cC13
E40-027305 A | Mini connector 2P M
E4040373-05 & | Mini connector 3P M
E400373-05 A |Miniconnectorx 2 3F T
E400873-05 A | Mini connector 8P

HO1-448103 M & | Packing carton linside) M
H01-4501-03 Na | Packing carton (inside) T
H25-0029-04 Protective bag x 2

L78-0006-05 N Ceramic OSC x1
N89-3006-46 Tapping screw x 4

R12-4408-05 Trim. pot. 50k} VRI
S31-141105 N | Slide switch S
ANGSG62 N |IC IC2
MNB401TRA N | IC IC1
TC40107BP N |IC IC3

TALK SPEED SELECTION

Speed is factory set at ''standard” talk speed. Three
different speeds can be selected.

Note: When placing the jumper, solder carefully.

Speed

Std J 30% more | 60% more
- P00 than Std. than Std.
Jumper place
1 X O
2 X O
3 O X
Symbol O, denotes the place in which a jumper wire is
placed.
~
[ &)
S
IC1
123
Cl N
" $ J

I
The place which a jumper wire to be placed.

PC BOARD VIEW

Component side view
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SPECIFICATIONS/PARTS LIST

MB-430 OUTSIDE VIEW

SP-430 SPECIFICATIONS

SPEAKER SIZE 3"

RATED INPUT 1.0 watts

IMPEDANCE 8 ohms

FREQUENCY RESPONSE 300 Hz to 5 kHz

DIMENSIONS 4-7/8" wide x
3-3/4"" high x
9-1/3"" deep
(excluding feet)

WEIGHT 3.1 lbs.

SP-430 PARTS LIST

N New parts

Part No. s Description Ref. No.
A010942-03 N | Case (B)
AD1-0944-03 N | Case (A]
A20-2468-03 N | Panel KM
A20-2469-03 N | Panel
A23-1431-04 Rear panel
B0O4-0406-04 N | SP grill
BO7-0613-14 SP ring
B39-0407-04 Spacer x 2
B46-0404-00 Warranty card
B50-4026-00 N | Instruction manual KM
B50-4027-00 N | Instruction manual

_J

MB-430 PARTS LIST N : New parts
Part No. r.f;fg, Description Ref. No.

A13-0635-03 N | Angle

B50-4016-00 N | Instruction manual
HO1-4454-03 Packing control (inside)
H25-0077-04 Protective bag

H25-0098-04 Protective bag 150 x 480
J30-0521-04 N | Spacer x 2

NQ9-0007-05 Wingbolt x 5

NQ9-0008-04 Hex. screw x 6

N14-0009-04 Nut x 6

N15-1060-46 Flat washer x 6

N16-0060-46 Spring washer x 6
N32-3006-46 Flat screw x 4

N99-0308-04 N | Hex. head screw x 6
Ww01-0401-04 Hex. wrench

Part No. mﬁaf;'.s Description Ref. No.

E20-0208-04 Terminal plate

E30-1629-05 SF cord

G53-0507-04 Packing x 4

HO1-4468-04 N | Packing carton KM
HO1-4469-04 N | Packing carton T
H10-2513-02 Packing fixture (F)
H10-2514-12 Packing fixture (R)
H12-0445-04 Cushion

H20-1407-03 Protective cover

H25-0077-03 Protective bag Accessory
J02-0323-0b Foot x 4

J02-0409-04 Assistant foot

J21-1144-14 SP mounting hardware x 2
J21-2573-04 Foot mounting hardware x 2
J61-0019-06 Vinyle tie

N15-1030-46 Washer x B

N30-3008-46 Round screw x 4

N35-3006-41 Bind screw x 12 Case
N87-3006-46 Self tapping screw x 6
N87-3008-46 Self tapping screw x 4

M | Speaker

T07-0224-05




YK-88S

FILTER

YK-88C

Item

Rating

Item

Rating

MNominal center frequency

8830 kHz

Center frequency fo

8830.7 kHz

Center frequency dewviation

Within £ 150 Hz at 6 dB

Center frequency deviation

fo£150 Hz at 6 dB

Pass bandwidth

+ 1.2 kHz or more at 6 dB

6 dB bandwidtn

+ 2h0 Hz or more

Attenuation bandwidth

+ 1.5 kHz aor more at 6 dB
+ 2.2 kHz or less at 60 dB
+ 3.0 kHz or less at 80 cB

60 dB bandwidth

+ 900 Hz or less

Ripple

2 dB or less

Ripple

20 dB or less

Insertion loss

g dB+2 dB

Insertion 10ss

6-dB or less

Guaranteed attenuation

B0 dB or more within
+3 kHz or 1 MHz

Guaranteed attenuation

B0 dB or more within
fo+2 kHz to 1 MHz

Input and cutput impedance

600 /15 pF

Input and output impedance

600 /115 pF

Table 1 SSB crystal filter YK-88S5
(L71-0208-05) Option

YK-88SN

Table 3 CW crystal filter YK-88C
(L71-0211-05) Option

YK-88CN

Item

Rating

Item

Rating

Center freguency fo

8830 MHz

Center frequency fo

8830.7 kHz

Center freguency dewviation

8830 kHz £ 150 Hz at € dB

Center frequency deviation

fox50 Hz at 6 dB

6 dB bandwidin

+ 900 Hz or more

6 48 bandwidth

+ 1256 Hz or more

60 dB bandwidtn

+ 1800 Hz or less

60 dB bandwidth

+ 600 Hz or less

GQuaranteed attenuation

20 dB or more within
fo+2.5 kHz to £1 MHz

Ripple

Z dB or less

Insertion loss

8 dB+2 dB

GQuaranteed attenuation

80 dB or more within
fo £2 kHz to £1 MHz

Ripple 2 dB or less
Insertion loss 3dB+Z dB
Inout and output IMpedance 600 /15 pF

Input and output impedance

600 Q15 pF

Table 2 SSB crystal filter YK-88SN
{L71-0220-05F) Option

Table 4 CW crystal filter YK-88CN
(L71-0221-05) Option

M

YK-885/SN.YK-88C/CN

I



Al-440

r

» New Parts

Parts without Parts Ne. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert,

PARTS LIST

Ref. No. Address Parts No. Description
$RES 2 M| & 8 8 B & 2/ %
AT-440
- B46-0411-00 WARRANTY LCARD K
= | BL0-8054-00 INSTRUCTISN MANUAL
¥| HO1-4695-04 [TEM CARTEN BAX
- ¥ HO3-2283-04 CARTEAN BOX (BUTSIDE)
*| H12-13720-03 PACKING FIXTURE
- ¥ H12-13%1-04 FACKING FIXTURE
— H25-0029-04 PRETECTIBN BAG
- H25-0705-04 PRERTECTIBN BAG
- NB7--3006-46 BRAZIER HEAD TAPTITE SCREW
= - Xo¢—1150-00 AT UNIT ASSY

TRIO-KENWOOD CORPORATION

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

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street,Compton,California 90220.U.S.A.

TRIO-KENWOOD COMMUNICATIONS
DIVISION OF TRIO-KENWOOD ELECTRONICS, GmbH
Rembruker str. 15, 6056 Heusenstamm West Germany

TRIO-KENWOOD ELECTRONICS, N.V.
Leuvensesteenweg 504, B-1930 Zaventem, Belgium

TRIO-KENWOOD (AUSTRALIA) PTY. LTD. INCORPORATED IN NS W)
4E. Woodcock Place, Lane Cove, N.S.W. 2066, Australia

© 1986-2 PRINTED IN JAPAN B51-1919-00 (T) 1501



