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15-4403
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  10.1 ~ 10.16MHz
20m BAND - 14.0 ~ 14.35MHz
17m BAND  18.068 ~ 18.168MHz
156m BAND  21.0 ~ 21.45MHz
12m BAND  24.89 ~ 24.99MHz
10m BAND  28.0 ~ 29.7MHz
Receive frequency range: 100kHz ~ 30MHz
Mode: - AT(CW), A3J(SSB), A3(AM}, FT{FSK), F3(FM)
. Antenna impedance: . 50 Ohm (TX: 20~ 150 Ohm with AT}
Power requirement: 12.0 ~ 16.0V DC
Power consumption:
RX no signal input: Approx. 1.9A
™: Approx. 20A
Frequency configuration:
RX unit: / 1st IF 45.06MHz, 2nd IF 8.83MHz, 3rd IF 455kHz
TX unit: (A1,A3J,A3,FSK) 1st IF 455kHz, 2nd IF 8.83MHz, 3rd IF 45.05MHz
(F3) 1st IF 36.22MHz, 2nd IF 45.05MHz

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

TS-4408 TS-4408S (with AT)
Tr's 167 174
FET's 22 22
IC's 49 58
Diod's 267 277
Dimensions:
TS-440S TS-440S (with AT)
W{mm) 270 {279} 270 (279)
“Himm) 96 (108) 96 (108)
D{mm) - 313 (335) 313 (335)
Weightikg) 6.3 7.3
The numbers in the parenthesis include protections.
(TRANSMITTER)
Ratead final power input:
Band Mode Al Ay By By Ay
1.8~28 MHz 200 W PEP 110 W PEP
Carrier supression: More than 40dB
Unwanted sidebande supression: More than 50dB
Harmonic content: Less than —40dB
Transmit frequency character: 400~ 2600Hz (- 6dB)
Maximum frequency diviation (FM): =+ bkHz
Microphone impedance: 5009 ~ 50k



SPECIFICATIONS
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(RECEIVER)
Sensitivity:
. Fregq.
100 ~ 150kHz 150 ~ H500kHz 0.5 ~ 1.6MHz 1.6 ~ 30MHz
Mode
SSB,CW,FSK Less than Less than Less than Less than
(SIN10dB) 2.5uV (8dBu) TV (0dBu) 4uV (12dBu) 0.25puV. (—12dBu)
Less than Less than Less than Less than
AMASINTOAB) 1 o5 \/ (28dBw) 13V (22dBp) 40pV (32dBp) 254V (8dBu)
.ess than
FM (12dB SINAD) - - — 0.7uV (=3 dBp)
Squelch sensitivity: (Threshold)
Fred- | 100 ~ 150kH 150 ~ B5OOKH 0.5 ~ 1.6MH 1.6 ~ 30MH
Mode z z : -oinz : z
Less than Less than Less than Less than
SSBCW.AMFSK | o6, (26484 104V (20dBy) 20pV (26dBp) 24V (6dBp)
Less than

FM

0.32uV (~ 10dBy)

Image ratio:

IF rejection:

Selectivity:

IF SHIFT variable range:
RIT/XIT variable range:
Audio output power:
Audio output impedance

(FREQUENCY STABILITY)

Frequency accuracy: {RIT/XIT OFF)
Frequency stability:
(RIT/XIT OFF: at receive)

Reference oscillator frequency:

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

50dB or more (FM 3rd image ratio)
50dB or more (100kHz ~ 1.6MHz)
70dB or more (1.6MHz ~ 30MHz)

Moo Freq. - 648 —60dB
SB,CW,FSK More than 2kHz Less than 4.4kHz
AM More than 4kHz Less than 18kHz (- 50dB)
FM More than 12kHz Less than 25kHz (- 50dB)

+0.9kHz or more
+ TkHz or more

1.5W or more (with 8Q load, 10% distortion)
4 ~ 16%Q (Speaker and headphone)

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

36MHz

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

1. Overview

* The TS-440 is a triple conversion type transceiver, incor-
porating a general coverage receiver, which uses 45.05
MHz as the first IF, 8.83 MHz as the second IF, and 455
kHz as the third IF.

® The TS-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 TS-440 also contains a microprocessor-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 TS-440 has the following major features:

{1} Selectable VFOs; 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.

quency memory)
(4) Memory scan in 10 channel groups and two types
of program scan
(5} RTTY (AFSK) mode available
{6} Sguelch 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 power,
SWR, and ALC level.

8.83MHz RX MIX3 455KHz
30K~ JTIN  RX MIXI 45.05MHz RX MIX2 DISCRI
30MHz | RX \ ——® RX OUTPUT
TX $SB
JAM
FSK DET
TX MIX3 TX MIX2 8.83MHz  ITx MIX!I
4 \ / pav o AFS INPUT
O +
455KHz FoK
B.M.
| 558 MIC INPUT
tVCo fHET 1.0 AM
vCco ) HET
36.22MHz 8.375
MHz  caR M
WT, AM,FM, FSK
S8B,CWT, AN, M, (FM MOD)

145,08~ 75.05MHz
CWR 15,0792 ~ 75.0492 MHz

AMR,FMR & ——
AMT,FMT © 455KHz
UsB,Ccw : 456.5 KHz
LSB,FSK ' 453,5KHz

Fig. 1 Frequency configuration

The overall frequency configuration of the TS-440 is shown
in Figure 1. The incoming received signal (fiy) is applied to
the ANT terminal. This signal is mixed with the local oscilla-
tor signal (fvco) in RX MIX 1 to obtain the first IF frequen-
cy. This signat is then mixed with the HET Oscillator signal
{fuer) in RX MIX 2, to obtain the 2nd IF frequency. The
resulting signal is then mixed with the second local oscilla-

tor frequency (fio) to obtain the 3rd IF frequency. The sig-
nal is then combined with the CAR signal for detection. fin
is expressed mathematically as follows:

fin = fvco — frer — fLo — TCAR coeveviiiieiieieen, 1
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CIRCUIT DESCRIPTION

ANT

30K~
30MHz

2nd MiIX 3rd MIX

Ist MIX

DET

45.05 MHz
HET
1=1800(=450)
8.375MHz J=7244 (=1811)
CAR
L 1:Fm AMR,FMR
E/E AMT, FMT 455 KHz
uss, cw 1 456.5 .
LSB, FSK . A453.5
MIX 5
4.55MHz
9,9~ 10.4MHz r;;l
45.08~ I710 175 I
75,05MHz L9 MHz
:‘;:;:;Hz 1.98~2.08MHz i 91.3 MHz
99~ 104MHz 1 90.7 MHz
198.6~ 103.6Mn2)
%
M=3239 : {
—_t ~2994 | ( ):owr am,Fm 1 k=18200
] STEP 5 { : use, Cw 1 K=18260
: 1/1800] | 1800 !LSB,FSK P K=18140
|
| INT= 13~ 73 219800 L_E.N_élj]_ __} __Jl
! p ! ~ 20799 A
b [ E— 1 (=13720~20719) ||
| . _ _mB87006 RIT, XIT 1F CHIFT
Fig. 2 PLL frequency configuration
As shown in figure 2, all received frequencies excluding the K )
local oscillator frequency fLo are generated in the PLL circuit. * 1440000 * 1) fem + o e 7
The frequencies generated in these loops are expressed as
follows: 1 J
fvcos Z'fSTD J fHET = fvc05 = ——4T . fSTD .................................. 8
VCO5: = = —— f30 .onun.
3 l fvcos 0 fsto 2
1 fvcos K
; 1 510 fcar = 200 = 1440000 FSTD srerrerrrnaernerienenens 9
VCO4: veos _ T sy fvcos = K fsto ... 3
K 1800 7200 .
Formula 1 may now be rewritten as follows:
1
veos: fwes (AP L 4 N M L J
S0 1800 V€03 T Fa0p STO fw=(os - N )
v 72 180000 ° 3600000 4l STD
f fvcoa 1 e,
fucos + veos | Tvcos l e 10
VCOo2: 6 20 _ 4
M 450 . . . .
Note that fLo is not included in formula 10 . Thatis, a
“ fycor = M STo — fvcos ~ fvcos 5 received frequency is determined by the reference frequen-
o 1800 50 20 cy fsto and frequency division data | to N. Further analysis
of formula 10 shows the following:
f
fucor — fio — fsto + VCO2 1.
VCOo1: Lo STP 10 2 fsto i) Basically, frequency division data | to'N contain no er-
’ N = 18 ror because they are controlled by the microproces-
sor according to the operating frequency.
“ fvcor = N fs10 + fLo + feto — fvcoz ... & it} The accuracy of the operating frequency is equal to
72 10 that of the reference frequency, because all frequen-

Based on these formulas, the frequencies fvco, fuer, and fcar
are expressed as follows:

M L
~ 1800 1 3600000

N

72

fvco=fvcor = (

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

fuo changes.

iii}

When fin =14 MHz (USB mode) in formuta 10 , fiy and

fsto- have the following relationship:
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=1800, J=7244, K=19800, L=3239, M=41
Vo = 0.388 TSTD ceeeiiiei e 11

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

1=1800, J=7244, K=19800, L=3239, M=73
Cofin = 0.833 fSTD crieiii e 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 c¢haracteristic 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

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, fuer is modulated by adding
audio signals to VCOS5 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
CwW Transmission carrier frequency
AM, FM IF filter center frequency

Table 1 Displayed frequencies

Q3,4 Q5 06,7
30 kHz~ 25KI25-5x2 Fl 3SKPA(L)  25KI25x2
30 MH: as.0omz] | oo o | jasosw: 6505 eE
L -
TRAP X10 TRAP
45.08 KHz~
75.08 MHz
” @
D30~33 Fa Q8,9 Ql,2 Q5
151587 x4 SB.CW.AM 25C2668Yx2 3SK73(6R) 38K736R
Buff
Optlon
7] Filter

CF3
CFW455

Q7,8

CF | 3SK736Rx 2 IC 1

BX6124

SSB

C.F

@ @ v

CF2

A Ne.r
IC2
MC3357

ic7

APC2002V oo

Fig. 3 Receiver circuit configuration
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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 (25K125-5). The VCO circuit consists of Q21 to Q24
(28C2668Y) 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 (28K 125}, the first IF signal
is mixed with the heterodyne oscillator signal (36.22 MHz)
from the PLL circuit, amplified by Q12 {28C2668Y) 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

RIF ! C‘* Dl D2 Bl D3 _(’;10 : To Q1
i ; g To G2
L: L I
I wing

[558) sse
558
®

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
fitter (XF5). 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 (28C2459BL). 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

1
g
Q
£

r from
1c10

FMR
from 1C10

;i I 8,83MHz IF SECTION

DI0 ces Dl2 EE! D4
+—

FmM8
from IC10

45a

SELEC-
TIVITY

=

FMT

A56KHz IF SECTION ™™ ¢

Fig. 4 Selectivity control circuit

MANUAL SELECTIVITY CONTROL
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CIRCUIT DESCRIPTION

AUTO MODE MANUAL MODE
WITHOUT OPTION OPTION INSTALLED WITHOUT OPTION OPTION INSTALLED
MODE | 8.83MHz 455kHz 8.83MHz 455kHz SELECT | 8.83MHz ] 4565kHz 8.83MHz 455kHz
1 XF CF1 N XF2
SSB Through CF 1 NO RX CF1
cw Through CF1 XF2 CF1 M1 XF1 CF1
AM Through CF2 Through CF2 M2 Through CF1 Through CF1
FSK Through CF1 XF2 CF1 w Through CF2 Through CF2
FiM Through — Through —
XF1: YK-88S or YK-88SN
+ XF1: YK-88S or YK-88SN XF2: YK-88C or YK-88CN
XF2: YK-88C or YK-88CN
Table 2 Table 3
Item Rating Item Rating
Center frequency fo 45,06 MHz Center frequency fo 455 kHz

Center frequency deviation

fox1 kHz at 3 dB

Pass bandwidth

+9.6 kHz or more at 3 dB

Attenuation bandwidth

+28 kHz or less at 10 dB

Ripple

0.7 dB or less

Insertion loss

2.0 dB or less

Guaranteed attenuation

30 dB or more with +1 MHz
(Except spurious)

Final impedance

2 kQ+10 %/L characteristic

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

Item

Rating

-Center frequency fo

8830 kHz+0.5 kHz

Pass bandwidth

+3 kHz or more at 3 dB

Attenuation bandwidth

+12 kHz or less at 18 dB

Guaranteed attenuation

30 dB or more within fo=1
MHz

Ripple 0.5 dB or less
Insertion loss 1.0 dB or less
Final impedance 2.5 kQ/3 pF

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

Item Rating
Center frequency fo 455 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 more
(at 0.1~1 MHz)

Spurious (600~ 700 kHz)

40 dB or more

Ripple with bandwidth

2 dB or less at 60 dB

Insertion loss 2 dB or less
Temperature —~10°C~ +50°C
Input and cutput impedance | 2 kQ

Table 8 Ceramic filter (L72-0356-05) (IF UNIT CF1)

6 dB bandwidth

+2 kHz or more

40 dB bandwidth

7.5 kHz or less

Insertion loss

6 dB or less

Guaranteed attenuation
(within 455kHz + 100kHz)

35 dB or more

Input and output impedance

2.0 kQ

Table 5 Ceramic filter (L72-0355-05) {IF UNIT CF2)

Item

Rating

Center frequency fo

455 kHz+ 1 kHz

6 dB bandwidth

+6 kHz or more

50 dB bandwidth

+12.5 kHz or less

Ripple 3 dB or less
{within 455 kHz+4 kHz)
Insertion loss 6 dB or less

Guaranteed attenuation
(within 455 kHz = 100kHz)

35 dB or more

Input and output impedance

2.0 kQ

Table 7 Ceramic filter (L72-0315-05) (IF unit CF3)

Item

Rating

Center frequency fo

8.830 MHz

Attenuation bandwidth

+50 kHz or more at 3 dB

Guaranteed attenuation

35 dB or more at 9.285 MHz
45 dB or more at 8.74 MHz

Insertion loss 6 dB or less
Ripple 1.0 dB or less
Input and output impedance | 330 Q

Max. voltage (DC) 50 V. {Min.)

Table 9 Ceramic filter (L72-0351-05) (IF unit CF4)




_ 15-4405
CIRCUIT DESCRIPTION

2) AF notch circuit

R OHM
[lBX?ISI-BSIe
j23=——=—— 10
BX7191
—— — . e e ot e e s e i il D iy
[_ RIlE 27K I
I R8 22K l
| M RIO 100K
I R2 38k |R6 IOK | R7 10K  R® 22K | Cl .00l RIZ 570»(32'?( l
vy wy vy yy | 1 ry ey
1C2
;.'l.sk /2 I
AF_INPUT w | |
I -
i
—
€65 .0039
-
| sz e |
] X41-1610-00(A/4)
| S NOTCH OUT
To AF AMP QI2
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- formulas.
variable bandpass filter, also known as a bi-quad filter. The
notch frequency can be changed using the notch control vari- 1) fn=R6/27f(R1+Notch VR)'-R8-R10-CT-CH5.......... 1
able resistor. Since the circuit consists of the hybrid IC, sta- 2) R6-(R12+R13)=R10-RTT .o 2
ble attenuation characteristics can be obtained electrically and
thermally. The range of variable notch frequencies is 400 Hz If a variable resistor is used for resistor NOTCH VR, the notch
to 2600 Hz. 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

10

IC4

MIc MPCLIS8HZ ANSI2

Q44
IC5 !
2502308 CFl aner2 CF4

DBM)—d CF -‘(siM[X)% McF [l—

ssB

oW

!

@ 455KHz2

8.375MHz

Q46 Q0,11

MCF

36.22MH2

Q37 Q38

Q36
28C2459 . 25C2603  pcasser

Q3,14 : Ql6
35K73 35K122x2 Fl 35Ki22x 2 252638

Ql Q2,3 Q4,5
25C2075  25C2509x2 25C2879x2

nge

RX

Fig. 6 Transmitter circuit configuration

In 8SB, CW, AM, or FSK mode, the transmitter system 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 (uPC1158HZ). AFSK audio signals from
the AFSK IN pin (back panel) are also applied to IC4.

IC4 functions as a SPEECH processor. Output from IC4 is
distributed to the MIC GAIN control {front panel) and FM cir-
cuit (RF unit). In SSB mode, the signal applied to the MIC
GAIN control is sent back to the IF unit {connector (23) MV 2},
amplified by Q44 (28C2459), and supplied to the balanced
modulator IC5 (AN612). In FM or CW mode, Q44 does not
operate because a cut-off voltage is supplied to its emitter
via diodes D82 and D46. The signal converted to 455 kHz
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DSB by IC4 goes through the SSB transmit switching diodes
D17 and D 18, fitter switching diodes D14 and D12, and SSB
ceramic filter CF 1, to obtain the SSB signal. The SSB signal
then goes through the transmit switching diode D36 and is
fed into the transmit first mixer, IC6, 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 from 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 Q46 (35K73) and
sent to the RF unit. Q46 provides ALC control and CW
keying.

in the transmitter second mixer, consisting of Q11 and Q12,
(38K 122), 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 45.06
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 (35K 122). In the third mixer the sig-
nal is mixed with VCO signal {Q21 to Q24) amplified by Q12
(2SC2668) and converted to the required transmit frequen-
cy (1.8 to 29.7 MHz). The signal from the third mixer goes
through the low pass filters C156, C158, C159, and L89,
and is amplified by the wide band amplifier Q15 (28C2570).
The signal then goes through the wide band transformer T19
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 IF 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 {2SC2603), 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 VCO is modulated. Q39
{28C2603) is a switching circuit to prevent the modulated
signals from being emitted from the PLL unit in a mode other
than FM.

For ‘'S’ model radios the output from the RF unit is
amplified to a 100 W power level by Q1 (28C2075}, Q2
and Q3 (25C2509), 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 relay. SWR and
ALC 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 tuner is driven in the CW mode and power is reduced
to 50 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

Power 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
HD10131. The output from pin 3 of IC3 depends upon
the phase of the voitage and current waveforms applied
to IC3. The signal from IC3 pin 3 is sent to pins 10 and
15 of buffer IC IC3 HD10125. Output 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
BAB6109U2. The output signal is used to drive motor M1
to 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 IC6 BAG6109U2 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 IC8 (C/4). The reference
voltage pin 9 of the IC8 (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 comparator IC8 {C/4} is H, so the motor drive vol-
tage control transistor Q5 turns on and the collector of Q4
is supplied with voltage from pin 14S. The voltage is also
used to 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-
tage signals. As a result, as SWR lowers, IC8 (d/4) outputs

11
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waves changing from continuous waves to relatively fow 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.

If 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
ic8 o/a

VRZ
+5V sy |- L-=H
IC8 b/4 +
I~V. . Convertor
15SW O— ]
VSW i
[+ IWCBdﬁ4
=N\

IC7 -

+5v

Trionguiar wave
generator

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
) /Iﬂ AT TUNE LED
Motor drive voitage
t4v
Ql Q4 Q2

Fig. 7 Antenna tuner circuit

The antenna coupler is 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 Q9B 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
output
. Q98 Q9A
"~ PE=m——=>
R
i I
y § v A
|
1 [
o s A 1 1y
45° ol g 70° 80° Temperature °C

FAN OFF . FAN ON Thermal Therma!

protection OFF pratection 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 circuit

The TS-440 uses the automatic arithmetic circuit in the
AT-250. The forward wave voltage Vs and reflected
wave voltage Vsr 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 +Vgpr/Vse). 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.
Q3 and Q4 are used to switch forward and reflected wave
input signals alternately.
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Vse is compared with voltage from IC8 pin 6 (5.5 V). Output voltage from IC8 pin 2 consists of the voltage com-
When SWR increases, Vsr lowers and the voltage level pared with Vsp/Vgr and + 5 DC voltage. It is distributed
of IC8 pin 8 rises. At IC7 pin 3, a triangular wave is moni- to IC4 the level shift/meter amplifier to move the needle
tored. The triangular wave is compared with the wave in the SWR meter and IC5 the V-l convertor to control the
from IC8 pin 8 and output. The triangular wave is con- AT440.

verted to a square wave by IC10 and sent to switch Q3 VR14 is used to adjust the SWR meter ZERO point.
and Q4. This voltage is used as the SWR control voltage. VR13 is for SWR meter adjustment

3) FULL/SEMI BREAK-IN and VOX circuits

RL TXB RXB
STAND-BY SW
STAND-BY CONTROL
J”_"/-"“" MICROPROCESSOR CIRCUIT POWER SUPPLY
CONTROL -
KEY CIRCUIT
J”—/,L-— KEYING
CIRCUIT
MiC
VOX
D— CIRCUIT
Fig. 9-1 FULL/SEMI BREAK-IN block diagram
When the standby switch, the key, or the VOX switching standby circuit in the IF unit will be turned on.
transistor are activated, a ground is applied to the input pin A keying signal is generated by the control circuit, whenever
of the control circuit, which causes a standby signal to be the key is depressed, to control the keying circuits in the IF
fed to the microprocessor to determine if a valid transmit con- unit. This keying signal is also used as the transmit/receive

dition has been met. When that condition has been met, the signal during break-in operations.

_ﬂ_ﬂ_ﬂ_ A |ONE SHOT B c
MULTI-

O KEYING (FULL)

0 CONTROL(FULL)

KEYING (SEMI)

CONTROL(SEMI)

KEYING VIBRATOR
STAND-BY
vOX '
A
DELAY
TIME
ONE SHOT{ |
—{MULT1- Dt
VIBRATOR
AN M_

Fig. 9-2 FULL/SEM! BREAK-IN timing chart
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FULL BREAK-IN

H
AL W]_ KEYING IN
. H

[ LI

I I KEYING ouT

SEM! BREAK-IN, VOX

PO e O e N

l_ CONTROL OUT

KEYING

J S I N

vox IN

1 CONTROL OUT

KEYING
| vox  ouT

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

The above timing charts show the timing for stahdby 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-

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.

12v

RL

Fig. 10 STANDBY keying timing chart
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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 processor switch is on, IC4 functions as an up to 40 dB

PROCESSOR

gain amplifier with ALC. When the processor switch is on,
8 VDC is supplied to the base of the gain adjustment switch-
ing transistor, Q41, driving the feedback amplifier.

OFF GAIN 20dB
ON

MAX GAIN 40dB

iF UNIT

IC4: uPCli58H2

SSB MIC GAIN

ALC

COMP, LEVEL

vre

b ¥

Q42
25C2458(Y)

R D35

PRS 8v

Q41 DTCI14ES

r——=—"

Fig. 11

4. PLL Circuits

Theory of PLL circuit operations

The TS-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 ioop 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 microproces-
sor. {n all PLL loops phase comparison is made using the refer-
ence frequency fgto (frequency control using a single crystal
oscillator).

Figure 12 is the PLL circuit block diagram.

The reference frequency (fstp) is generated by a 36 MHz
crystal oscillator and Q21 {2SC2787). Reference frequency
signals are fed into the main loop’s IC11 (SN16913P) via a
buffer consisting Q22 and Q23 (2SC2668). The signalis also
fed into IC13 (SN74S112) via a buffer consisting of Q24
(25C2668). In IC13, the signals are frequency divided to
generate a 9 MHz signal. The 9 MHz signal is used as the
reference frequency signals for the PLL loops.

* PLLS

PLL5 consists of IC18 (MN6147) and its associated loop
components. VC05,Q36 (2SK192A), is locked at a fre-
quency of 36.22 MHz. The 9 MHz reference frequency
signal is supplied to pin 3 of IC18, 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. VCO5's out-
put signal is supplied to IC18 pin 16 via Q37 (25C2668),
where the signals are frequency divided by 7244 (1811
in FM mode). 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 VCOS5 oscillation frequency is
locked. Frequency division data is supplied by digital unit
(DAO to DA3 and CK4).

As described above, the dividing ratio used varies depend-
ing on which mode the TS-440 is in, FM mode or SSB.
This is because the apparent time constant 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.
The output from PLL5/goes through buffer Q38 {2SC2668)
and LPFs, and is used as the HET signal in the RF unit.

15



19-4405

16

CIRCUIT DESCRIPTION

VCO1 A ;45.08. 52.55MHz
» B 52585~ 59.55MHz
" C 5985~ 67.05MMHz
* D :67.05~ 75.05MHz

/

veo
1VCo

I{czssa

FAN 7o) 7a)
2s5c2868
x4

Ve
2s5c2668

1cia 38,55~ 39.05MM2

Q31,32,33
25C2459x3

SO0KHz

M PHA.C.
X

13473

25c2458

1C12

6.5+36.5MHz

oMz
ICcr7

SN7as1I28 1IC16
i/30r1/2 § SNPasION ICIS

Q30 Q29

<&|

2502668

/snisoize

SNIESI3P 30.175~30.675MH2

BPF BPF

Q27,28 5.825 5.325MHz Q23

LPE

2s5C2668 25C2668x 2 Sﬂllg?llSF 2sc2668

ICIO c8

o Mix
1710 4
MB4460L  25C2668

Q20

SNIS9I3F

58.25~53.25MHz Q!B Qe

25C2668 25C2668

QIg, {20KHz) (C9

2sC3n3x2 MNBI4T  25C2668

M OMMZ
3239~ 2994 (STEP 5)

Q24

28C2668

Qze

BPF

ICI3

DIv
174

SN74SI12N
X1
36MH2
Qai

2sca2e68  25C2787

6.53~6.63MHz IC7

SNIggt3p 28C2458

64.78~59.868MHz 1.98~2.08MHz

t5TD

25¢2459x2
Q34,35

7244 9MHz
asgs: FM)

OMHz

Q6 @ 2scza58
AMR,FMR: ON
456.5KH2 : USB,CW
AMT, FMT (453.5KH! :LSB,FSK
ic3 455kH Q7 ——— 1 AMR,FMR
DIV LeF Q8
1710

SN74LS80 2sC2458 25C1969

4.55MHz Ica Qs Q3

:1%
1720

M54459L 2sc2eee

Qo Q4 AMFM

9IMHz

25C2668
2sc2e68

{SKHz}

91.3MHz : USB, W
90.7MHz: LSB,FSK

LPF

IC8 iIc5

Q4

B.D
A.LPF .
MN§147 QI'Z

1c 25C3113x2

Div
1710

DIV
1/5

[oee el
S

N74LSION M54460L 25C2668

9MHMZI K 18200

18260 : USB,CW
a3 (mao : LSB,FSK)

a2 w
IF SHIFT {—40~ 40}
25C2668 25C2668 PLL3 CAR =6~ 15)
Qio, 1 {5KHT)
e o
PHA G ) MK 6ia7

25C3113x2

L 9MH:z
19800~ 20799

RIT{ =120~ +I20}

Fig. 12 PLL circuit block diagram

e PLLA

PLL4 consists of IC1 (MN6147) and its associated loop
circuit. VC04, Q3 (28C2668), 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 (25C2668). 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 VCO04 oscillation frequency is locked.
Frequency division data is sent from the digital unit ({DAQO
to DA3 and CK3).

The output from PLL4 goes through buffer amplifier Q5

(28C2668) and is divided by 20 in IC2 (M54459L). The

signal is further divided by ten in the carrier circuit of IC3
(SN74LS90N) and then fed into the IF unit as the carrier
signal via the LPF, and buffer Q7 (28C2458) and Q8
(28C1959). In AM or FM receive mode, switching circuit
Q6 (28C2458) operates when an SFT signal is sent, and
as a result, IC3, Q7, and Q8 are stopped 1o cut carrier
signals.

The PLL4 output signal also goes through the LPF and
buffer amplifier Q9 (25C2458) 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 frequency is changed, which
enables USB and LSB mode switching iF shift and fine car-

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 VCO3 goes through
buffer amplifier Q13 (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 VCO3 oscillation
frequency is locked (in 5 kHz steps). The division ratio,
L, is supplied by the microprocessor, in the digital unit,
(DAO to DA3 and CK2). L is in 1000 steps (19800 to
20799) 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 goes through buffer amplifier Q14
(25C2668) and it is divided by tenin IC5 (M54460L) and
then by five in IC6 (SN74LS90N). The signal is then fed
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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
6.53 MHz to 6.6301 MHz (in 100 Hz steps). The gener-
ated signal is supplied to pin 5.

PLL2

PLL2 consists of IC9 (MNB6147) and its loop circuitry.
VCO02, Q18 (2S5C2668), is locked in the range of 58.25
MHz to 563.2501 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. VCO2's output goes through buffer amplifier 019
(28C2668), and is fed into MIX4 pin 2 and mixed with
the 6.35 MHz to 6.63 MHz signals applied to pin 5. The
mixed signal then goes through the BPF to obtain 64.78
MHz to 59.88 MHz signal (in 100 kHz steps). The
64.78 MHz to 59.88 MHz signal is fed into ICQ. pin 16 via
buffer amplifier Q15 {2SC2668). In IC9, the signal is divided
by M, and the phase of signal is compared 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
is supplied from the digital unit (DAO to DA3 and CK1), and is
in 50 steps from 3239 to 2994 corresponding to
0.00 MHz'to 0.49 MHz.

The output from PLL2 goes through buffer amplifier Q20
(25C2668) and is divided by ten in IC10 (M54460L). Via
the LPF, the signal is fed into pin 2 of MIX3 IC11
(SN16913P). 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).

VR 1 in MIX4 circuit is used to suppress spurious outputs
from the mixer. It is necessary to prevent PLL2 from be-
coming unlocked.

Signals generated by PLL2 and the 9 MHz reference fre-
quency are mixed in MIX3. The mixed signal goes 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 39.04999 MHz.
The signals are then mixed with the output from the final
VCO oscillator in MiX1.

PLL1

The last PLL loop, PLL1, consists of IC17 (MB87006} and
its loop components. In IC17, frequency division for refer-
ence and comarison frequencies is set by serial data (SO,
SCK, and LE). When an external prescaler is used, IC17
has a modulus control function for configuring the pulse
swallow counter.

The VCO oscillator output from the RF unit goes through
Q26 (28C2668) in the PLL unit and is fed into MIX1. 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
(WN74S112N) 1/3, or 1/2 prescaler. Basically, IC16is a

two-level FF circuit and functions as a 1/4 divider. But,.

when IC17 of the PLL unit sends control signals, 10 I1C16,
IC16 functions as a 1/3 or 1/2 frequency divider in con-
junction with IC15 (2/3). That is, the IC15,IC16, and IC17
form a pulse swallow frequency divider.

The 9 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 Q31 to Q33
(265C2459) 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 data 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 =PNp -A
(No>A)

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

PLL IC contains No 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 TS-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 common bus used
for data exchange between the CPU and RAM, and between
the CPU and ROM and is also connected in parallel to the
two 8255’s for extended /O and an 8251 for interface to
a personal computer {option). To transfer data to or from an
appropriate IC, the CPU uses the WR or RD signal,
and the chip select signal from the 74LS138.

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
{6300), and the other two segment signals are driven by a
transistor. The 7800 transfers data serially. The clock signal
is frequency divided by two in the 4013 and sent to the 6300.
Using the 4011 and 4030, the encoder generates count

17
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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 te drive the display and are
reflected in the PLL data.
The digital control circuit contains two 8255’s for extended
1/0. 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,

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. 1t 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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Fig. 13 Control circuit block diagram
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1. Encoder

The TS-440S uses an optical encorder. Two different clock
signals from the encoder are 90°, out of phase with each
other. This phase difference is not adjustable but depends
on the precision of the module. The two clock signals are

converted into clock pulses (250 pulses/rotation X 4) and U/D
signals indicating the direction of rotation by the 4011 and
4030 and fed into the 7800. Figure 15 is a timing chart for
clock pulse and the U/D signal transmitted to the 7800.
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’ INT2 O M ] =T Jan %@ =
S b8 e Sf =T fox
A
efz 38
Fig. 14 Encoder circuit
ENIL  An2 _ ]
EN2  AI2,i3 m
e B e N
S s EE e
B6 TN T N
O e
SR | N )
B1O ' l ]
s ML L
ca BTBIT
A4 1 Boss
cio U u U ECICT
wo T U U LTeres

[oF-3

C3,H! —>\

U
oo TUTUTLUTUTUTUT T CouNTRuLsE

U/D SIGNAL

.

Fig. 15 Encoder waveform timing chart
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2. Digital display

FIP digit and segment signals are driven by the 6300 but
decima! 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

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

[f Switch unit _}
[ +5v ot ]
| 2R4s }
I R44 I
+8v
|
|
| R43 Q5 :
l D2 06 I
| |
| |
| !
b e =
R IC3 TC40!3BP A/2
; | E——
ze(fo o815 Qs St 20bit Serial shift resistor
CL_PR
o et T
HMPD
78006 <= Cireont I Ic |
a6 ﬁg"i‘ ] MPDB300C
IC3 's“k‘l
TCA4CI3BP B/2 1
4
26 ()SCK 3kex ° sl
CL PR
AR

Fig. 16 Digital circuit

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

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 S7 are provided for the extended function using diodes.

Key scan matrix S
1 2 3 4 5 6

1 1 LSB 2 USB 3 cw 4 AM 5 FM
2 6 7 8 9 0 FSK
3 VIM M-V SCAN M.IN CLEAR ENT
4 RIT ZiT T-FSET TMHz DOWN

K 5 A/B SPRIT A=B 25L 1 up
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 5 501 7 400U 10

Table 10. Key scan matrix
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4. Static input

7800 (iCl)

CO | Encoder U/D signal ““H"" when UP

Cc2 Unlock signal L when unlock
07 4052 (IC: Display) A/D convertor data
8255 (IC53)

BO Lock switch “L"" when switch on
B2 AT switch L' when switch on
B3 MIC UP switch L' when switch on
B4 MIC DOWN switch 'L when switch on
Bb PTT switch L' when switch on
B7 VS-1 busy signal “H’" when VS-1 busy

Table 11.

5. A/D convertor input

Voltages controlled by the RIT and IF shift VRs are applied
to the 4052 (IC2: Display). The 4052 has four analog inputs:
A0 (IC2 pin 4) is connected to the IF shift VR, and A1 (pin
) 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 selects 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

+av

10K
4.7K 1

3.9K

RB4 174 R9

RIT:"H"
4052 _r——l IF=SHIFT: "L

cs

co ____I____/.__7/_ _____________

L 2o------ dmm - oo
ax | L I LT L
T

0o X D X

A/D converter input
Fig. 17 A/D convertor circuit

6. AT control

When the AT switch is turned on with the AUTO/THRU
switch in the AUTO position, 8255 (IC53) ports B2 and B5
go on. When the 7800 knows that the AT switch is on via
port B2, it will enter the CW-mode, and sets port A2 to H
and AQ, 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 A6 (transmission con-
trol signal) to H, enabling transmission. However, if the select-
ed frequency 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 on 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 AO to A5 are H. AQ
to Ab 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. VS-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 AO to A4 and a positive start pulse signal
is sent from port A5. The VS-1 sends busy signals (H) to
8255 {IC53) port B7 while the voice switch is on. 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-
tem clock input, X1 {pin- 31). Since IC3 remains on until
PST520D (IC3) pin 1 reaches 4.3V, C10s 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.

21
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AN

uPD7800

& Clo
0.47/50V

Fig. 18 Reset circuit

8255(I1C)

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
MNG6147s.

The M387006 has two dividers: one for the PLL reference
frequency and the other for a swallow type counter. Freqguen-
cy division data for the reference frequency is sent only one
when the TS-440 power is switched on.

The MNB147 uses the PLL data format shown figure 19.

Port ]

B4~B7

BOAB3 _aufibss

Fig. 19 NMN6147 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 A6}

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 te 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 Hzto + 375 Hz.
£SB and USB can be compensated separately. When LSB'is
compensated, FSK is also compensated.

XIOOl X100 | X0

N/
1 | 1
] 2] Te]7]8ls ]uo]|:]lzlﬂmhslrs]nlle]:s—[zofzzLizsﬂ

RARAARRARRRRANARARANAN

CPL O——~— G|
621 G3 l G4 I (X3 l [X-] JG?
1 A 4 B
e T - T T+ | l
o 2e T T 1
DA GO~
MNG&I4T

Fig. 20 Data input terminal and programmable counter

SW No. Hz
25
50

100 LSB

200

400
25
50

100 use

200

400

-

ocjlowlm|~N|O|o|,~W]N

-

Table 12

When all bits are off, —400 Hz is supplied for compensa-
tion. When no compensation is required, bits 5 and 10 must
be on.
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13. Band information generation circuit (in the RF
unit)

Band information from the control unit is sent to connector
15 of the RF unit. Band information signals BO to B3 form
a BCD code in which BO corresponds to LSB. 04D
(M74LS145P) is used to convert data from BCD to DEC, and
it generates control signals for ten of the 11 bands. Control
signals for the remaining band (25.5 MHz to 30 MHz) are
generated in the AND circuit consisting of D57, D58, and
Q46. These contorl signals go through the current buffer con-
sisting of Q41 to Q45 (M54561P and 2SA562Y), and are
OR’ed by diodes, as required, and sent to AT unit, filter unit,
CO, and ANT BPF, as shown in Figure 21.

@ 83 82 Bt B8O 8v

Band information 7800 PBo ~ 3, B3B2B1Bo

T3-4408

30kHz ~ 0.5MHz 0000
0.5MHz ~ 1.6MHz 0001
1.6MHz ~ 2.5MHz 0010
2.5MHz ~ AMHz 0011
4MHz ~ 6MHz 0100
6MHz ~ 7.5MHz 0101
7.5MHz ~ 10.5MHz 0110
10.5MHz ~ 14.5MHz 0111
14.5MHz ~ 22MHz 1000

22MHz ~ 25.5MHz 1001
25.6MHz ~ 30MHz 1010

Table 13

7 @ @ RIB3
MSB Q LS8
D57
<
psg’
12 13 14 15
Q40 M74LSi45P BCD — DEC
) 2 3 4 5 é 7 9 10 I
) . " ———1{@)| 28T (25.5~30)
b o < ° o ; < ? ] ? =T | 2a1 122~ 255
Kl I I N N
51— 2 o « of N ] b 8 & — To ATu
_® 217 (14,5~ 221
H@ | 197 (0.5~ 145
7 6 5 4 3 2 ] g 107 {7.5~ 10.5)
7T 16 ~ 7.5)
Q4! M54561P Buff Vx? \VAAV/ §7
Q42 1Q43 |Qa4
10 12 12 i3 14 15 16
O N ’
D80 @
Dssbiolsl (D | 287 22~ 301
ey @ | 2F nas~am
D 3| 14F (LS5~ 1a5)
‘,>=DG3 @ 7 amrs To Filter u
Déz ®| o @as~a
® | 2r vs~zm:
r__-|
vt
{ 'kl T __Do_@(')m 67.05 ~ 75,05
i 1@ (22~ 30)
18
! 1 Do_gzz {59 .55 + 67,05
\ } 114.5~22)
i Q23
! I 52,55 ~ 59,55
| PH : D <> {(75~m.5)
! { [l: C°24 45.05 ~ 52.55
N
» Lo {(o~7.5)
o b I Y 6
= T I - 1 I { VEO SW vCo
R I { ? S I I ¢
e ° - o N © ~ e < 3
To RFU BPF

Fig. 21 Band information generation circuit
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14. Mode control signals

Transmit/receive mode signals are generated by IC10in the
IF unit. IC10 is a hybrid IC containing five pairs of PNP tran-
sistors and- diodes.

Figure 22 shows its equivalent circuit. When the mode sig-
nals SSB, CWB, RYB, AMB, and FMB are applied to pins 6

15. Expand function

24

CIRCUIT DESCRIPTION

to 10, the voltages of control pins 16 and 17 change. Dur-
ing reception, these signals change 1o SSR, CWR, RYR, AMR,
and FMR. During transmission, these signals change to SST,
CWT, RYT, AMT, and FMT.

[ [:4 [:4 I - @ @ [ 3
gz I g oz g 3 % 2
BX6l24
”I ________ —OlE! RO gt Ot ol ?|_5__BX6124_
8 o a8 8 5 s 8 g 2 _‘
123 18 o 9 o @ < < H
Gnnj':a
1
- B
E; E; |
144a

aa
.

10

FMB

Control unit (X53-1450- 11 )

AMB

Fig. 22

RYB
ssB

QIS DTCII4ES

Mode control circuit

D No. Shipped Diode cut
65 Mode beep tone Morse Single tone
66 10Hz display OFF ON
67 Memory protect OFF ON
73 CW shift 800Hz 400Hz
78 w24 TX No Yes
79 W 18 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 (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. ltems on which information is held only by the CPU and
is not available to the user to be tested.

TEST NO. LIST

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 {AM) and

switch T-F SET

. The test number has starts from ‘‘0O’’ to ‘56" and END

when turn the VFO knob clockwise.
Operation chart shows as follow.

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

23 BAND all=""H""

24 " all="L""

25 PD =""H"

26 o=

27 ENF =""H"

28 " ="L" (immediatly)
29 ENP =""H"

30 Yoo =L

TEST Condition TE‘E')T Condition
0 Start All Fip’s light's 3t RES =""H"
| All Fip’s light’s (Segment) 32 o=
2 All Fip's light's . 33 CO ="H" (A/D)
3 All Fip's OFF (digit) 34 o=t
4 Each digit lights G1 35 AX =""H" (')
5 " G2 36 =L )
6 " G3 37 8255 Port A all =""H"" {IC2)
7 B G4 38 v all =L ()
8 . G5 39 8255 Port Ball ="'H"" (.}
9 o G6 40 gl =L ()
10 o G7 a1 8255 Port C CO~C3=""H" (1)
C4~C7=""L"
I " Gs 42 o CO~C3=""L" (v}
C4~C7="H"
i2 " G9o 43 8255 Port C all="'H"" (IC53)
13 " G10 44 ! o all="L (re)
14 " G11 45 LOCK,PTT,MIC,U/D,AT,VS-1(BUSY)check
15 " G12 46 {SIMPLEX] VS-1(BUSY)check
16 " G13 47 Key scan inport check
17 BZ ON 48 (LSB), [6] ,V/M,VOICE {check}
18 BZ OFF 438 (USB),[7] ,M/V,RIT,A/B (check)
19 Mode LED all ON 50 (CW), [8],SCAN, XIT,SPRIT (check)
20 i all OFF 5l (AM), @,MIN,T-FSET,A:BJO%}L 200L 400L (.}
21 RL =*"H" 52 (5] (FM), [0].(FSK),CLEAR, 1MHz, 25L 50L 25U 50U | ,,
. 0..@ "
22 v = 53

54
55
56

ENT,DOWN,UP, 100U 200U 400U
» @,

END

25



13-4405

26

CIRCUIT DESCRIPTION

SW Monitor
Display changes by TEST number
Display
I ] / [} ! ! ! I.'
TEST ] I} ] / ! ! / o
NO
VS-1
45 LOCK AT MIC MIC PTT
UpP DOWN or AT BUSY
46
47
48 i (g] V/M VOICE
LSB
49 MeV RIT A/B
USB
50 (8] SCAN XIT SPRIT
cw
51 1] M.IN T-FSET A=B 100L 200L 400L
AM ®@ &) ®
52 K CLEAR 1MHz 25L 50L 25U 50U
FM ©) @ ® @
53 ENT DOWN Up 100U 200U 400U
® (&)
If the display changes from *“{ "' to *

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




SEMICONDUCTOR

SN74LS138H (Control unit IC51)

13-4405

_?Do—ovo
[ X L
Enabie Inputs :D>—° Data
£ outputs
= _J)—o°
A o—1Po D> = _J—o°
T jeo—Do > = o
¢ o—P>o _D°—°
—— 48V
E2)ES A i , O b3
A
GEI4 B (o B YO DL b= MBM27128 Pin20 CE
LPD7800 ;(
1 EIS 3 ¢ v gyl
Y2 i "
G2Ayp i3 HPDB255 {IC53) Pin
G2By3 DAL JMPD8255 (1C2) Pin6
Gl Y4 inYa
MB84I8 ove
Y6 4PDB251 Pinlt T8
TRUTH TABLE
input Output
Enable Select
G, G, C B A Yo Y, Y2 Ys Ya Ys Ys Y,
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L I H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H H H L H
H L H H H H H H H H H H L
Note: 1. G2=G,A+G2B
2. H: High level
L: Low level
X: “H or ‘LY

27
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SEMICONDUCTOR

TC4013 (Display unit IC3)

TC4040BP (Control unit IC55)

TC4069BP
{Control unit 1C4)

T\

h E @% Voo
Oi |2 131 16
15 [2] [15] 05
uY Y B

(TOP VIEW)
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MB4052

RIT

MB4052 Pin Description
1/0 Signal Pin Functions

15-1008

SEMICONDUCTOR

Comparator
Resistor

plexer

8 bit

8255 (iC2)
8 bl —d4 RS j—— +8v

Reguiator veet
‘2
2.5K
O 5 ~ &)
Vee! Vee2 AG D6

Pin No. Pin Name Symbol Function
2 Range expander Ex. 2 | Analog input pin for expanding the range.
input Ex. 1 | Analog output pin for expanding the range. Connect to any pin from AO-to A3.
3 Range expander By using Ex. 1, Ex. 2, the range is expanded to the x4 range.
output
4~7 |Analog entrance Ao~Agj | 4-ch analog input pin. Channel 1 is selected by channel select input CO to C1.

9 Channel select input Co The input pin to design_g_t_e the analog input channel for A/D converter. This signal is latched

10 Cq at the trailing edge of CS.

11 [Chip select input CS |This is the chip select input pin. When CS is inverted from “1°" to “0°", A/D converting
starts and dataﬁgtput is enabled. After A/D converting is over or when an interrupt is re-
quired, set the CS back to “‘1'".

12 A/D convertion ADC | This is the clock input pin for A/D convertion input to the comparator register sequentially.

clock CLK [Convertion speed is determined by the clock speed. In the case of 8-bit, approx. 10 clocks
will be needed. However, it is not necessary that the clock period be fixed.

13 Data output DATA | This is the open collector to output the result of A/D convertion. The data is 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 RS This is the input pin for selecting the voltage range of analog input. The VES =Vcc,/8 range
is selected at 0", and the range of FVS =Vccy,2 is selected at **1'’. During convertion,
hold this pin to "0"’ or 1.

1 Analog ground A.G | Ground terminal

8 Digital ground D.G

15 Power supply pin 2 Vecez | When driving with 3.5 to 6.0 V of power, connect Vcc, and Vec, to each other, and apply

18 Power supply pin 1 Veces | the power voltage to them. .

When driving 8 to 18 V of power, apply the power voltage to Vccy. At this time, the 5 V
stabilized voltage is output to Vccs, and approx. 10 mA current can be supplied externally
to the IC.
When either 3.5~6.0 V or 8~ 18V power is used, Vccy is the reference voltage for A/D
convertion.

e Channel Select * Range select ¢ Wiring example when expanding the range

c, Co Selected Ch. RS Convertion vol-|

o 0 Ao tage range !

Ve
0 1 A 0 o~f
1 0 Az

Veey

1 1 Az 1 ~-‘2“

VAL On Vool X2
RS ="

MB4052

29



13-440%
SEMICONDUCTOR

MB8418-LP20-GRA (Control unit IC50)

Al0

EI0 1 o Voo
GND
Address Low Memorial Symbol Pin name
All
MPD7800 3 putter decoder 126 x 16 8 Ao~ Ao Address input
£ o~ )x Data infout
3 — - —
g O * Cs Chip select 1
3 cs8 l -
\ CS, Chip select 2
a3 O—f
Addres: 170 H WE 3
EO a0 buffer column decoder WE Write enable
1 Vce Power {1.5 V)
e l GND GND
16COPE. WE ;Sffl:r 170 buffer Lo csB NC. No connection
1CSB
Q50 tnput
T @ butfer css
(ic4)
Yr T N—
7 10 10X
SN74LSi38 T T e P
jl:— BATT
MBM27128 (Control unit IC52)
Data output
i Oo o7
+15V — : ~—
PD780 Yoo | .
e Ow - %ND Pin name
(vl
_ Ao~Ais Address input
OE
= Output enable Oo~ 07 Data output
— Chip enable Qutput Buffer — - N
M Prog. rogic CE Chip enable input
S | OF Output enable input
ad 1Y decoder Y selection PGM Program input
{/"ggo 5 | - Vee Power supply
H s 131072 bit Vpp Program power supply
- ] H] x decocer ‘5'2"_256’ GND GND
SN74LSI38 P Memoria
13 LV | ally

30




MC3347 (IF unit IC2)

SEMICONDUCTOR

13-4405

—uD
< < 21
$30K 3
15K 3 L
S 50K
1 I,/ i l/
o 2 - L_
17 19§ a— 14 iS5 1 25
3 13
| "
2 3 4
[ o—
L L L
220 § SisK 10K
18 8 3.0K
8 - =
l\ I/g
K A 24
\ S1oK 14
100K 3 S30x 22K
A . > 12 23
S
230K 5.0k L 1 26
Fiox TCI $aro Esox
: 3 3
15
¢ ']
8
0

3 54
13 Jeo

SPK
Y -]
10K 3 ok 10K
100xE 50 5i
faa
K .
5 55 S
o—t 35 36 37 :’gj—‘ 39 40 4l _‘_‘E'_ 47 100kS
50K
A N m~ce2
$33k I3k 3 N 4
57r‘l 5ar4 3559
[=X-3 o7

Qutput -
vCe E
Limiter |3
Input [:
Decoup!ian

Limiter [7
Output E

Quad [e]

Input

e

/
Crystal { E H
0scC X
E =
Mixer E

ie] RF

input

“,r‘s] GND

Scan

Squelch Trigger
With Hysteresis

14| Audio
Mute

Control
El Squelch
Input
1] Filter

Output

10] Filter
Input

E} Demodulator
Qutput
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xPC1158H2

SEMICONDUCTOR

M 07 vee
RIS D3
D RS
ALC R2
input {O-
l DI RIO
Q6 6 ALC Input
I B & & & & Q2
input  N.F.B, Output  GND  ALC ALC vee 3 Q5
Output Input D2
R4
' 4’ J) 04 GND
2 3 5
N.F.B. Qutput ALC Output
Pin connection
Pin Function Pin Function
1 Input 5 ALC output
2 N. F. B. ALC Input
3 Output 7 Vee
4 GND
wPC2002V {IF unit IC7)
° —O5
Q1 Q10 Q15
L
<=
</ Y 3°
§ O
Temperature
9 protection % Q19
an Power surge
4 voltage
ﬁ? y protection
. 1 g
1
L AN > o .
2z W g £9 2345
R9 | R10 - ©
& z R20 o
X M -0 4
g c Qig
R4 . Q4 Qé 1 )
K5 VA ——WY, & Q20
Q3 Q8 1: Input -
Power “"‘"—‘ 2: NFB
8 & on pluse c2 3. GND
noise
absorbent Q5 Q7 a 4 : Qutput
gircuit Q16 ¥ 5 : Power supply + Vee
(a2 <
o«
~ -
& b g 38
"——o < < Q3
01




SEMICONDUCTOR

uPD8251AC (Control unit IC54)

Dota bus —e—

I5-4408

Dat A -~
ol I
buffer butfer
7404 2.4576MHz (12)= (P=5) RXD
8
1}
8 . — Not use
PD7800 wn i ot ue
H control contre! as 14040 @pin { Bo rate: 4800)
fogic
8 Recelve
buffer
(S=P)
SNT4LSI38 Yo @), ! RX
[~ uPD7B00 INTI (@ pin
CTs 5{ 0 MODEM s Recelve
I
RTS 6 O control contro Not use
\lnner
dota bus
#PD8255AC-5 (Control unit IC2, 53)
&) par
1+5V) Voo @9 . Group A
oD @ .| Grouwp A PortA 170 Port A
control
=i (8 bit)
8
D7 PAO &
Data Group A pe7
Dota bus bus “ Port C
8 | i{Upper4 bit)
buffer I £p 170 Port €
78 :1:';? bus 4 T g;?':%a
MPDT800 ] (Lower 4 bit), PCO -
— Reod input
RD r—_L PBY? =~
— Write input
w® (© Port address R/W 8 GroupB
eto (&9 o ‘j: control Group 8 g Port B 170 Fort 8
rt address on — or
i control
o & S _ (8 bit)
PB7 - PBO -
Chip select TS (o2}
O
7415138
naticzivs @ Basic function
At icssive @
A | A, | CS | RD |WR Function
0 0 0 0 1 |Data bus « Port A
0 1 0 0 1 |Data bus « Port B
1 0 0 4] 1 |Data bus « Port C
0 0 0 1 0 |Port A « Data bus
0 1 0 1 0 |Port B « Data bus
1 ol o0 1 0O |Port C « Data bus
1 1 0 1 O | Control register < Data bus
Da is in high i
y N 1 « % ta bus is in high impedance
status
1 1 [ 1 | Combination is inhibited

‘0" shows low level (L)
“1"" shows high level (H)
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¢PDB6300C (Display unit IC1)

Pin description

SEMICONDUCTOR

Pin No. Symbol Pin name 1/0 Description
1 013
O1a FIP
O1s High dielectric-strength (40V) output in the Pch open.
O1s Segment 0
047 driver Corresponds to the output of Q13~Q1g
0 (013~ 049)
18
7 019
Output serial data the trailing edge of SCK. When the n-number
8 SO Serial data output pin s} of yPDB300Cs 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
° Bl Blanking pin : 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.
1 S| Serial data input pin | 'ljh‘rs is the data input pin. Inputs data to the shift register at the
rising edge of SCK.
Reads out the Si data to the shift register at the rising edge of
12 SCK Serial clock input pin I SCK.
Outputs data from SO at the trailing edge of SCK.
== . . When CS is high, this inhibits SCK and LH, and when CS is low,
13 cs Chip select pin ! activates SCK and LH.
14 Vss GND — Connect to the GND terminal of the system.
15 Oo
16 0, Pch open-drain system, high dielectric-strength output.
17 (e}
18 O3 FIP Corresponds to the v
Os4 output of O to O12 P
85 Segment
Oj driver I: Pch
Os
Og (Og~012) o
O10 0o~0
26 O Vss 0 19
27 O12
28 Vop Power supply pin —_ 5Vx10%
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CAPACITORS CC 45 TH 1H 220 J CC4a5 Color* e Capacitor value 1 0 3=0.01uF
12 3 4 5 6 =
' 0 1 O0=1pF 220 =22F
1=Type ...... ceramic, electrolyic, etc. 4 = Voltage rating 1 0 0=10pF \
2 = Shaps ...... round, square, etc. 8 = Value l ] 1st number T Muttiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
e Temperature Coefficient 1 0 2=1000pF = 0.001uF
istWord | C L P R s U 2ndWord | G H J K L
Color* jB|ack Red |Orange |Yellow | Green | Blue | Violet ppm/°C + 30 +60 | %120 | 250 | =500
ppm/°C 0 80 | —150 | —220 | —330 | —470 | —750
Example CC45TH = —470% 60 ppm/°C
¢ Tolerance
Code [ D G I J M X Z P No. code Code B c D F G
(%) {£025| +05 | % t5 £10 | £20 | +40 | +80 |+100 | }ore 10uF—10~+50 (pF) | 0.1 [£0256 |05 | 1 +2
20 | =20 | =0 |5 47uF-10~+75
Less than 10 pF
e Rating voltage
2nd
word
A 8 C 0 3 F G H J K \Y
1st
word
0 1.0 1.25 1.6 20 2.5 3.15 40 5.0 6.3 8.0 -
1 10 12.5 16 20 25 315 40 50 63 80 35
2 100 125 160 | 200 250 315 400 500 630 800 -
3 1000 1250 1600 I 2000 2500 3150 4000 5000 6300 8000 -
o Chip capacitors Dimension
CC 73 F SLULHODO Dimension code L w =T
(EX})cz3cra .o ot W — = — Refer to the above table. ' , :
7 TTY Empty 56+05 50+0.5 |Lessthan20
/
12 345 67 E 32:02 | 16202 |Lessthan1.25
Chip)  {CH,RH,UJSL)
CK 73 F F 1HO0D00 Z F 20:03 1.26 0.2 Less than 1.25
(EX) 22 SO g TR O -
[ LI Di .
1 2 3 4 5 6 7 imension
(Chip} (B,F) 1=Type ... ceramic, electrolytic, etc. | Dimension code L W T |Wattage
e Chip resistor (Carbon) 2 =Shape ...... round, square, e1c. E 32:02 | 1.6:t0.2}057 | 2B
(Ex)70 13 € 828000 s 3 = Dimension F 20:03 |1.25£02|045 | 2A
[ :/;; T _\: r:{ r_”_\_—'_ LE’ 4 = Temp. coefficient
{2 34 5 6 7 5 = Voltage rating Rating wattage
(Chjp)_ (B,F) 6= Value Cord | Wattage || Cord | Wattage || Cord Wattage Dimension
s Carbon resistor (Normal type) 7 = Tolerance. 5
2A |1 10W | 2E | 1 4w || 3A W / .
RDY4a B B2CCOO J g
e R ot B sl S R donty J whpli H vl 28 |1 8w || 2H 1 2W || 3D 2w
YR R ¢ 11 ow -~
1 2 3 45 6 7
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PARTS LIST

N: New Parts
*: r im in , and it take ch time to
SEMICONDUCTOR Zl(ji/seer.note that parts are sometimes not in stock, and it takes mu et
Iltem m:(:ks Name Item m:?l-(s Name Iltem m'::'l-(s Name
Diode 181555 Digital Tr N DTC114ES N |LM29312-5.0
18133 : DTC143TS
152588 DTC124ES N '\[\:gﬁggt
151587 DTC144WS M54561P
1§1007 DTA114ES N |M74LS00P
18V53A N |M74L8123P
N 18V1563 TR 2SA562 {Y) M74LS 145P
188101 N 28A562 TM MB3614
15599 2SA950 (Y)
1N60O MB4052
1N4448 2SC1959 (Y) N |MB87006
: N | MBM27128-26JA1
25C1815 {¥) MBM8418-20LP-
S31C 2SC2053 GRA
BA282 2SC2075 MC 101251
N MAS858 25C2458 (Y) MC10131L
N |US1090 25C2459 (BL) MC10116L
N DAN401 28C2509 MC3357P
28C2538 MNG147
MC931 2SC2570A MNB147C
MI204 2SC2668 (Y)
MC921 2SC2603 (E) NEB55P
N [28C2879 NJM2903D
Vari-cap ITT310TE 2SC3113 (B) NJM2903S
25C2787 (L) NJM2904M
Varistor MV13 NJM20948
MV-5T FET 2SK30 (GR)
MV 203 25K 30 {0) PST520D
28K192 (GR) SN74LS90N
N |SV03YS 2SK192A (GR) SN74LS 10N
2SK192A (GR)=J SN74LS 112N
Zener diode MTZ 3.0JB 28K 125-5 N |SN7404N
MTZ 4.34C N |SN74LS123N
MTZ 6.2JA 3SK73 {GR) SN74LSOON
MTZ 7.5JA 3SK74 (L} SN74LS 138N
MTZ 9.1JB 3SK122 (L) SN74LS 145N
MTZ 9.1JC SN16913P
iC ANB12
N |uz 3.0B ANB551 N igjg?:gg
N (UZ 6.2BL AN7805 TC40138P
N [(UZ 9.1BL AN7808 N | Tc40308P
VO6B BA718
N | TC4069UBP
Thermistor SDT1000 BA6109U2 TMP8255AP-5
N 5T41L BX6124 uPC1158H2
112-502-2 BX7191 #PC2002v
32D27 uPC4558C
HD10116 N | xPD6300C
Surge absober N |DSP-301N HD10131 #PD8255AC-5
HD 10125 #PD7800G

Destination table

: for U.S.A.
1 : GENERAL MARKET
2 : GENERAL MARKET

T : for England
W : for Europe
X

: for Australia




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

PARTS LIST

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

Telle ohne Parts No. werden nicht gellefert.

13-4403

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts| nation Imarks
ERBE 4 B |\% B R E B B 8 &5/78 8 ® | E
1 1B * (M) UPFER
P 3A & () LEBWER
3 2 * .<L
4 2B & Hm Tem F L ATE
? R SF MBUNTING HAORDWARE
10 1A SFOGRILL TH
it ¥ - LAM (14Y,80MA)
1 aH ¥ ¢
14 3A t - NAME PLATE MM
14 £ MEDEL NAME FLATE T
14 * MBDEL NAME PLATE X
17 # VBX MAME FLATE
R * NAME FLATE (TRIB T5-440%) T
2 # NAME FLATE (KENWBBD T5-44X) X
kS 3106504 NAME PLATE  (KENWSED TS-440%) kMimz
# 3106504 MAME PLATE (KENWERD T5-4405) W
# 5041011 WARRANTY CARD K
15 £ 1-80348-00 IMNSTRUCTIEN MANUAL kKMiMa
1% * .--‘8048---[30 TMNSTRUCTIEN MANUAL. WX
24 15 1 BES-8049-00 INSTRUCTION . MANUAL T
Ba2-1729-04 LABEL (WITH ANTEMNA TUNER)
b 15 P ODIN FLUG (ACCESARY)
r 15 BF METAL PLUG fepiL e
=8 ,2—3 D PAWER CBRD A55)
WIRE WITH CBMMNECTBR (5F)
30 15 (208)
31 15 (20AYALESERRY
33 3 2 FIXED SPLING (X4)
FACKING (X2} CATZE SIDE
34 35 HO1 ~4683-04 CARTAN BEX (]N'?]DE ) kMime
34 35 HO 14648304 CARTEN RBEX = W
34 a5 | HD1-4684-04 CARTAN BEAX T
34 35 # {14 CARTAN BEX X
35 35 # CARTEN BEX (@Uf SIDE)
35 * CARTEN BEX (RUT SIDE)
3% # CARTOM BEXY (BUT SIDE)
36 # PACKTNG FIXTURE(F)
3¢ # ]NQ FIATURE (R)
38
39 27T TVE CAUER
4{) 5 TVE BAG (MID) fMmimMa
40 18 - . X
41 15 PRATECTIVE BAG (DT CBRD)
4% 3R (X2) R
a4 30 ¥ - FRRT
45 10.3A S X4
dé 3a 2 (X2) F
47 20 MEUMTING HARDWARE (5F)
48 * MBUNTING HORDWARE (FTLET LAMP)
4% SFACER
50 2E SPACER RIMG (MY
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» New Parts
Parts without Parts No. are not supplied.

PARTS LIST

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

Telle ohne Parts No. werden nicht gellefert.

Description

B &R B/8 K

Desti- |Re-
nation |marks

& m|wE

Ref. No. Address |New Parts No.
Parts|
2RES &£ Hiy iR
55 1E I”“ D?&S-UA
Sy 2F A
57 iFs1G| #*
58 16 ¥
59 1is27| #*
63 3B K01 -0407-05
G4 30 ¥ K21-07re-02
65 3
bby 15
&7 30
68
(2]
70
71
e Pl
5 2L ¥ NI9-0601-14
Tl 210 P-0637-04
AR Al 2k M7~
BR MO9-0¢
[ NO?M,-
b #1OND9
E NJU
F
[t
H
J
K
1.
M AN ~déy
N 1 46
P 3
R L. §
T 3D 3006~ 4&
L 1 N30~ 2é0d 46
Rl RS 14AB3M100T
9 2H £
51 1E
Sa
S
80 20
a1 15
81 1%
833 iF *
B4 15
a8 2D G X41-1610-00
89 30 Xd44-1680-00
70 218 ¥
91 5
e it
93 1020 #] X53-1450-11

(X2) 6. 5MM
(X431 11mM
(X8) 10MM
(X413 11MM

(X35 S

DARRING HANDLE
MAIN KNBB

kKMER CINSIDE)Y X4
KNBR (VEX) Xt

KNER COELECTIVITY 3%
KRR (RUTSIDE) X4
PUSH KMNBOR (FRWERY X3
ICNRB (AL

f 1 KMARR (X4)

FLUSH KNDR (Xér)

FLAT WASHER

FLAT WABHER (MATN 1)

< HEAD TAPTITE
R OHEAD TAFTIT
(X3

BIND 5
RELUND SURE
SCREW

FAN HEAD MACHIN (X&)
FLAT HEAD MACHIN (X8)
FLAT HEAD MACHINE 3 (Xa)
FLAT HEAD MACHD (XS)
BuAlL. HEAD MACHINE

BINDING HEAD I

BINDING HEAD

3 TA
H]ND]NQ HEAD

FAN HEAD MACHINE SUREW

FL-PROAF RS 10 J I

KEY BBARD AS5Y

LS 5 (FRWER)
CTALT)
(TAZT)

ENCEDER ABDY
LITHIUM BATTERY

SWITCH UNTT
RFLNIET
FINAL LINET
PLL UMET
FILTER UNIT

CEMTREL UNTT

Ki1Me
X

KM Mz
X

kMIMz
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* New Parts

PARTS LIST

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

15-4405

Ref. No. Address jNew Parts No. Description Desti- [Re-
Parts nation |marks
LRES &0 B |5 B & B 8 B & /48 % @ | &
73 1r,20| * X CRNTREL. UNIT WX
93 ~Jow| X CANTREL. UMYT Me
) #) X DISPLAY UNIT
97 DL iR| w| XE AT UNMIT
78 1D | X&0-173 IF LNIT
SWITCH UNIT (X41-1610-00)
10 .11 lk4qF1H4?3¢ CERAMIC 0. 047UF Z
I CED s ELECTRE 2200UF 16WY
013 CERAMIC 0.0470F  Z
14 ELECTRE 2200UF 16WY
515 CERAMIIL 0.047U0F Z
DEQ4WIN33 ELEIIR@ 33UF 16KV
CEQ4W I3 33UF 16WY
LE 33UF 16UV
47UF 16WY
33UF 16WY
in30 AT 16WY
£31 3 F 33UF 16WY
34 T - FLEI]R@ 33UF 16WY
L35 £91-0119-05 CERAMIL 0. 047UF K
238 CEQARWIZ470M ELECTRE 47UF 16WY
392 91 ~(31 1705 FLRQMlI 0. 01UF K
- 90203505 1. 100uUF 16WY
[KASF1HATIZ 0. 047UF 7
270203505 L00uUF 16UWY
CR92MIHS 62K S5600FF K
£21-0119-05 0. 047UF K
L91-0117-09 0,018 K
90203505 100UF 16WY
#i C90-2021-09 10UF 25WY
CKASBIHAT 1K 470PF K.
L6061 Ck4ASRIH10ZK CERAMIC 1000FF K
E23-0401-05 TERMINAL
- E23-0512-09 TERMINAL
N1 ED&6-DES54-05F &F DIM CBNNECTIR(ACLT)
N2 EL1-0413-05% JALK, (FHENES
N4 EQ6-0858-05 8F METAL SOCKET (MID
IZN4 tll ~04 14~0% JACK (EXT SF)
NS ¥ E J ~05 FHENE JACK (FEK IN.SUT.ACCS)
CNf : 20 FHENR JACK
Ml E40- UﬁfdeS PIN CBNNECTER  (MINIL.7?F)
Mg E40-1073-05 PIN DENNECTSR  (MINI.10P)
M3 E40-1273-0% FIN CANNECTAR  (MINI.12P)
M4 E40-0573-05 FIN CANNECTRR  (MINI.SF)
Msa E40-0373-05 FIN CANNECTER  (MINT.3F)
M9 .10 E40-027¢3-05 FINM CONNECTOR  (MIMI.2F)
Mtiz E40-0873--09 FIN CBNNECTSR  (MINI.8F)
M:13.14 23705 FIN CONNECTER  (MINI.2F)
MZ1S ~-05 FIN CHNNECTER  (MINI.4P)
MZ1é 305 MINI CONNECTOR (3F)
M1 ()5 MINI. CENNECTRR (2F)
mM-ig =15 FIN CONNECTER  (MINI.4F)
MCi9 E40-0373--05 FIN l&NNEI B8R (MINI.3F)
Mzz0.21 E40-0473-05 FIN CBNNECTER  (MINL.4F)
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»* New Parts

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

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
ERES & ®B|g B R % B & /78 8 & | %
Mizz E40-0673-05 PIN CONNECTSR  (MINI,6F)
mC2a E40-0373-0%5 FIN CONNECTAR  (MINI.30)
MC25 E40-5069-05 FIN COANNECTER  (MINL,6F)
M2 E40-3241-05% FIN CONN IR (MINTS12F)
MC28 E04~-0154-05 RF CEAXIAL CABLE RECEPTACLE
Moz E4D-027 3 FIN CBNNECTBR  (MINI.2F)
MC30 3 PIN CONNECTER  (MINL.4F)
ne31 PIN CBNNECTER  (MINI.3F)
MC32.33 3 FIN CONNECTER  (MIND.2P)
MC34 E40-0473-05 FIN CONNECTOR  (MINI.4F)
FO2-0423-04 HEAT SINK
CH1 L15-0016-05 CHEKE COIL
L1 L40-1011-13 SMALL FIXED INDUCTBR
L3 -5 L40-1011-14 SMALL FIXED INDUCTER
NOY-0641-05 SIREW (X4)
N10-2030-46 HEXAGRN NUT (XZ)
- N17-1030-46 TRAETHED LOCK WASHER (X4}
N30-3004-46 FAN HEAD MACHINE SCREW(XI)
VR1 ¥ F-\]’) 342305 FETENTIOMETER  (MIC.CAR)
UR2 # 505 PETENTIOMETER  (B0L.NETCH)
VRS TRIMMING PRT.  (1KDRIT
VR4 TRIMMING PRT. (20K)VBLTAGE
VRS R19-3420-05 FRTENTIOMETER  (AF.RF)
UR6 R19-3418~05 PETENTIGMETER  (RIT.IF SHIFT)
UR? 3 TRIMMING PRT. (2K)VED4
VR10 TRIMMING FRT. (330
UR11 TRIMMING FAT. 220K
UR1zZ * TRIMMING PRT.  €47K)
UR13 TRIMMING (1K)
VR14 TRIMMING 1K)
WL a2 JUMPER REST 0 8HM
W? JUMFER R 0 8HM
W13 R“)c ~0150-05 JUMFER RESYT 0 8HM
Wi% R92-0150-0% JUMFER REST 0 QHM
Ri1 ¥ RELAY
RL2 RELAY
51 RETARY SWITCH  (SE
e * SLLIDE SWITCH
D1 DISDE
D2 ZENER DISDE
D& 1z DISDE
D13 DISDE
D1% ~i8 “35 | 33 DIBDE
ANTHE08 ID(URLTAGE REGULATAR/ +8V)
ANTB0S I CVALTAGE REGULATRR/ +5U)
#1 LM29317-5.0 [C(DREPEUT CANTRALIR/Z +5W)
NIM22045 LECRF AMP X2)
ANTBOS ICVBLTAGE REGULATER/ +3\1
e NJM22035 I ODUAL. CRMPALLATER)
108 NIM29045 LR AMP X2
o DTC114E8 DIGITAL TRANSISTRR
Qe 25D14060Y) TRANSTSTER
N3 .4 25K30(GR) FET
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* New Parts

PARTS LIST
Parts without Parts No. are not suppiled.

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

Ref. No. - |Address [New Parts No. Description Desti- [Re-
Parts| nation |marks
PRES & R |5 B & & B B R B/ AR * &) &
0S5 .6 2502458(Y3 TRANSTSTAR
RF UNIT (X44-1680-00)
1 CLAaSSLIH390S CERAMIL 39FF J
Lz \J\.)L] Hiz21Jd CERAMIC 120PF J
3 AIRH1IHI3 30T CERAMIC J3PF J
[ SFI1H4732 CERAMIL 0.047UF  Z
6 221-1008-0% CERAMIIL 0. 022UF K
g £91-~0117-0% 3. BI1UF K
-8 ®1 D3 1-1065-05 0. D068UF K
L2 .10 1-0117¢-08 0. D1UF K.
o1t K ASF1H1032Z - 0. 0o 2
iz £91-0117-05 CERAM [I 0. O1UF K.
013 CERAMIT 0. 0047UF K
14 [ 1H] MYL_AR 0. 0120F K
L5 .16 192MIH 153K MYLAR 0. 015UF K
o1y CEO4WLIHO10M ELECTRE 1. OUF SOWY
(18 £21-1008-0% CERAMIL 0. D22UF K
219 .20 92 I*llHLJjI( MYL.AR 3. 0U5UF K
Wil 5 . CERAMIC 1500PF k.
CERAMIC 0. 0027UF K
I k45JH]l L Gk CERAMILC 1500PF K.
CEQ4AWTIHO10M CTRE HOLUF 3
l_")l -1006~0% 0. 022UF K
3 HO1UF [}
i I 0. 0z2UF K
CERAMIL 2200FF K
CERAMIL E&c_[)F'} K.
#1 091106405 0. DO39UF K
291011209 0. 047UF K
CASRIHBE 1K 820RF K.
CEO4WIHO10M 1 1. OUF SOWV
£91-1008-0% r H\HM]I 0. 022UF K
DEAGRIHISZK CERAMIL 1500FF K
K 581]-{68. . CERAMIL 80P k:
& 3 CERAMIL 0. 0D330UF K
CERAMIL S60FF K
CERAMIC 1500RF k.
0. 047UF . K
1. OUF 50wy
0. 022UF K
1800PF K.
330 J
* 0. DD33UF K
270RF J
1500RF K
71011905 0. 047UF K
CEQ4WIHD10M 1. 0UF SOWY
091 ] UDE? []Ei 0. 022UF K
KA : L500PF K
CERAMI ! 100FF J
29 ] CERAMIL 0. 0027UF K
CLASSLIHI0LNS CERAMIT 100RF J
57 CE4SRIHL 22K CERAMIC 1200RF K
58 091-0119-0% CERANILC 0. 0470F K
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* New Parts

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

PARTS LIST

42

Ref. No. Address [New Parts No. Description Desti- Re-
Parts nation marks
PREE & B |g B R g = B & /8 8 & "
259 f‘F[Mle[]l[]N ELECTRO 1. OUF SOWY
&0 CERAMIL 0. 022UF K
L&l i : CERAMIILL &BOPF K
ez SOLIHISLS CERAMILC 1S0PF J
63 L k4q}+1Hl Sk CERAMIC 1500FF K
Céd CrAS5LIHIS1S CERAMILC 150PF J
C65 C91-0119-05 CERAMIC 0. 047UF K
L&é LED4WIHO1IOM ELECTRE 1. OUF S0WV
La7 £91-1008-05 CERAMIC 0. 022UF K
C68 CKASBIHAT 1K CERAMILC AT0PF 8
69 #] CCASSLIHLILT CERAMILC 110PF J
L70 CKASRBIHBE LK CERAMIC 820PF K
71 CLAS5L1H1S1T CERAMIT 150PF J
Ly CK4SRIHATLK LERAMIC 470RF k.
73 21011905 CERAMIL 0. 047UF K
Lv4 CED4WIHO1OM ELELTRE 1. OUF SOWY
CP5 71100805 C EF\QMII 0. 0zz2UF K
L76 [LAS5LIHE21T ER o 22 0FF J
Cey SLIH910J M FLPF J
(s CKATBLHAB1K CERAMIL 6BOFF kl
L79 CEASSLIN 10 CERAMIL F1FF J
280 CASSLIH331T RAM I 330PF J
£81 [91-0119-0% 0. D47UF K
a2 CEQ4WLIHO10M 1. OUF S0WY
£83 091100805 0. 022UF K
284 CCABSLIHLZLT 120FF J
8% . B6 DLASSLIHATOS 47FF J
a7 L4551 1H080D RAMIC 8. OFF b
86 DL4SEL IHBZ0d RAMIL 82PF J
a9 £91-0119-05 CERAMILC 0. 047UF K
£90 CEO4W1IHO10M ELEL TR 1. BUF S0WV
£91 C91-~1008-0% 0. 022UF K
L9z #| L B HO1 U} w1l
€93 [ 0. 022uF «
294 CERAMIC 68FRF J
£9% CERAMIL 180PF K
() RAMIL 0. 0zz20F K
L97 .98 0. OD47UF K
9% «100 0. 0220F K
101 0. 047UF K
103 33PF J
104 - .010F K
0105 C ]- 01 ]“) U‘ 0. 047UF K
£106-108 C21-0117-05% 0.01UF K
ci09 C21-0769-05 I_E_F\QM]_ 0 0.01UF M
£110 £91-1008~-05 CERAMIL 0. 0z2z2uF K
£i11 091-~-0117-0% : 0. 0WUF K
ciiz2 CKASBIH1IDZK 1000FF K
C113 C91-0117-05 0. 01UF K
C114 91076905 0.01F ™
£115:116 91-0117-0 0.01UF K
g -1008-05 Qz2urF K
£1ig . 1-DH: -0%5 N . 0.010F K
£119 5705 CERAMIEC ©O0.001UF K
£120 r‘l S455L1HATOS CERAMIC 47PF J
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*x New Parts

PARTS LIST
Parts without Parts No. are not supplied.

LesarﬂmesnonmenUonnesdanslePansNo.nesontpasfourms
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts, nation |marks
CHRES 4 Big - B a a/ 828 i* 1| %
Co1-0117-08 LERAMII 0. O1UF K
LL4SELIH470S RAMIIL A7PF J
91076905 RAMIL 3. O1UF M
TZ S5L1HI00D CERAMIL 10PF D
£o1-01172-05 CERAMIC 0. 01UF K
DEQ4WIHIO0M ELECTRE 10UF SOWV
C21-0117-05 CERAMIL 0. 01UF K.
CLASSLIHD400 CERAMIL 4. OPF [
1-0117-0% CERAMI 0. 01UF K.
LC4SSLIHLI0LT CERAMIC 100RF J
C21-0117-0% CERAMIC 0. O1UF K
SSLIHIZ2LYS CERAMIL 120PF J
091-0117-08% CERAMIIC 0. O1UF K
\ £91-076%-05 LERAMIC 0.01UF M
138142 E91-0117-05 CERAMIL 0. 01UF K
£143~145 91076905 CERAMIL 0. 01UF M
Cldé £91-0117-05 LERAMIL G. O1UF k.
£147,148 £91-1008~-05 CERAMILC 0. 022UF K
£142,150 L21-0769-05 LERAMIC 0. O1UF M
151 CR1-0117-05 CERAMIIL 0. O1UF k.
L1553 021100805 CERAMIC 0. 0220F K
154,155 C21-0769-085 CERAMIN 0.01UF M
L1856 LCASRHIHDZ0C DERAMIL & OFF I
o157 91100805 CERAMIL 0. 022UF Kk
£158 LL4%5LIHI00D DERAMIC 10PF D
£159 SELIH1Z20J CERAMII 12PF J
2160 1008 -05 CERAMIC 0. 0z220F K
Liéd C 1 0119-0% CERAMIL 0. 047UF Kk
Cléz CEOAWIHZR2M ELECTRE 2. 2UF S0V
L1463 L91-0119-0% CERAMIL 0. 047UF K
164 CKASBIH1B1K CERAMIC 180FRF k
LI6S LKASRIH3Z1K . 1 330FF K.
(5 Y 291011705 CERAMIT 0. 01UF k.
Cle6:167 C21-0117-0% CERAMIL 0. 01UF k.
2148 CEO4WIH100M ELECTRE 10UF S0Wv
L1169 CERAMILC 0. 047UF - K
2170 ELECTRE 47UF 10WYV
17l CERAMIC 0.01UF K
cive ELECTRE 4PUF 10wV
2173 CERAMITC 0. 01UF M
174 CLASTHIH3Z0T ILhnM]i 39FF J
175 CLASCHTHOS0C 3 o 3. 0PF i
L1776 I HIH330J 33FF J
o17e w1 C91-0727-05 18PF J
£178 £91-0117-0% 0. 01UF K
£179 CEC4W1A47?0M 47UF 10WV
180 291076905 0. DIUF M
o181 # ‘;_,I H1H470.J 47PF J
o182 4SCHIHOS0C 5. OPF [
L1683 ¥ 45EH1H330J CERAMIC 33PF J
2184 £91-0117-08 IEPQMII 0. 01uF K
£18s CEQ4W1A47P0M LT ATUF 10UV
£186 1076905 0. 01UF M
L1 [ CASRHIHS60) [ o S6PF J
2188 CASCHIHOS0M I}RQN[I 5. OFF I
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* New Parts

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

PARTS LIST

L05-0328-0%

EQ4-0157-05
E23-0512-05
£31-1448-05

TRIMMING CAF

TERMINAL

(50PF)

CANMNECTING WIRE

RF DEAXIAL CARLE RECEFTACLE (X3

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
PREE 4 B\ g B2 2% & B # a8 s8/78 8 it )
7189 CEASTHIHI30T 33PF J
£1920,191 21011709 0. O1UF K
192 CEQAWIA470M 47UF 10WV
£1923 0921076905 0. O1UF M
o194 LLASRH1IHE80T &BPF J
C19% CLASCHIHOSDD 5. OFF N
196 J 4qu1deUJ 33FF J
C197 SCHIHOSD N 5. OFF i
2198 4 PlHlDd[ "ERAMIE . 010UF  Z
C199 LLASSLIH22 CERAMIL 22FF J
200 291011705 CERAMIL 0. O1UF K
202 CL4AB5L1H330S CERAMIL J3F J
L203 £21-0119-03 CERAMIL 0. 047 K
2204 £91-0117-05 CERAMI 0. O1UF K
ca20s 521074705 CERAMIL 150PF K.
206 CLASS0LIH270T CERAMIL 27PF J
L2207 CLASSLIM331 CERAMILC F30PF J
208 Co4550L1H470T CERAMIC 47RF J
C209-213 CR1-0117-05 CERAMIL 0. O1UF K
L2214 * D91-0714-0% CERAMIE . PPF K
C215:216 C91-0117- 0 CERAMIL 0. O1UF K
o217 LKASHIH102K CERAMII 1000FF K
218 IK4JR1H5$1k CERAMIL 330PF K
Ca219 7 -04W1HO10M ELELTRE 1. OUF SOWY
Lz220 21-0117-0% CERAMIIC 0. 01UF K
91011705 CERAMIL 0. O1UF K
91 a3 CERAMIC 0. 047UF K
ELECTRE 1. OUF SOWY
- CERAMII 0. OLUF K
l[DleHD]UM ELELTRE 1. OUF S0WY
CEASSLIHI0LT CERAMIC 100FF J
091011705 CERAMIE 0. O1UF K.
E1VRATM TANTAL 0. 47UF 35EWY
PEMIH3P2K MYLAR 3900RF K
C?jl CED4WIA470M ELECTRE 47UF 10WV
CEQAWIHORIM ELECTRS 0. 1UF S0WY
CKASBIH4AT? 1K CERAMIL 470RF K
CEQ4WIHI00M ELECTRE LOUF SOWY
GRS 2MIH333K MYLAR 0. 033UF K
CEQ4AWIHI00M ELECTRE 1OUF S0WY
TANTAL 2. 2UF 10WY
MYLAR 1000RF K
L1 MYLAR 0. 0120F K
LH41 “1H22 CERAMIL 0. 0z220F 7
91 076905 CERAMIL 0. 01UF M
LEASSLI1HAY0d CERAMIL 47FF J
CCASRHLIHO20I CERAMIL 2. 0FF [
1-0119-0% I 0. D47UF K
#1 CEOQ4AWC1HOLOM HO1UF 99}
£91-1008-05 tEan]l 0. D2auF K




* New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Lesarﬂcmsnonmenuonnesdans!ePansNo.nesontpastUPMS
Telle ohne Parts No. werden nicht geliefert.

15-4408

Ref. No. Address {New Parts No. Description Desti- |Re-
Parts| nation |marks
BRES & B|g B A EF B B & &/78 8 it %) %
Ji E40~1173-05
Je E40- D4:$ 0% (MINTI . 4P)
J3 .4 3 ¥ (MINT.zF)
Jé
J?r -9 (MINI.2F)
J11 E40-0273-0% (MINT . 2F)
Jiz E40-0473-05 (MINT»4F)
J14 E40-0373-05 (MINT 2 3F)
Ji4 E40-0673-05
J18 416 E4D~0473--0% (MIMY . 4F)
J32-0795-04 HEX BRSS
- L7201 1005 BEAD TARE (FOR L?7?.1.78)
1 #L7P1-0259- CRYGTAL FILTER (45, 05MHZ)
Fa ] L71-C CRYSTAL FILTER (8, B3MHZ)
i1 401 SMALL. FIXED INDULCTRR(150UH)
LA L.40-338: SMALL FIXED INDUCTBR(0. 33UH)
.4 L40~2282~14 SMALL FIXED INDUCTOR(0. 22UH)
LS -8 LA0-z2292-3, SMALL FIXED INDUCTRR (1. 2UH)
.9 .40-1011-13 SMALL FIXED INDUCTER(100UH)
.10 L.40-1021-03 SMALL FIXED INDUCTRR(1MHZ)
L11 L40-1021-13 SMALL FIXED IMDUCTHR(1MHZ)
12 »13 Lal-2701~-14 SMALL FIXED INDULTER(27UH)
Li4 La0-2201-14 SMALL FIXED INDUCTRR(22UH)
L1 416 L40-4701-14 SMALL FIXED INDUCTOR(470H)
L17? L40-1001-14 SMALL FIXED INDUCTER(10UH)
.18 .40-8291~14 SMALL FIXED INDUCTBR(8. 2UH)
L.40-8391-14 SMALL FIXED INDULTBR(8. 2UH)
[ A0 - SMALL FIXED INDUCTBR(Z, 7UM)
.40 SMALL FIXED INDULTER (1. SUH)
4082 SMALL FIXED INDUZTER(S. 2UH)
.40-1021 SMALL. FIXED INDUCTSR(1MHZ)
L40-299-14 SMALL FIXED INDUCTRR (2. PUHD
L4D~5691M14 SMALL FIXED INDUCTBR(S. 6UH)
‘ ] SMALL FIXED INDUCT8RCI. BUH)
SMALL FIXED INDUCTSR(1UHZ)
SMALL FIXED INDUCTRR 1. BUH)
L40-1021-13 SMALL FIXED INDUCTER(1MHZ)
+ 33 L40-3991-14 SMALL FIXED INDULTHR (3. 9UH)
La0-6882-14 SMALL FIXED IMDUCTRR(D, 68UH)
L40-3982-14 SMALL FIXED INDUCTER(D. 39UH)
40688214 SMALL FIXED INDUCTER(0. 68UH)
.37 L40-1021-13 SMALL. FIXED INDUCTER (1MHZ)
LIg .39 L4B-5691~14 SMALL FIXED I e GUHD
1.40 [.40-3982-14 SMALL. FIXED | . 39UH)
L4l L40-2282~14 SMALL FIXED INDUCTER(O. Z2UH)
.42 L40-3982~14 SMALL FIXED INDUCTER(0. 39UH)
L43 SMALL FIXED INDUCTER(1MHZ)
Laq .45 SMALEL. FIXED TR, 20H)
Laé SMALL FIXED T TR0, 47UH)
.47 * SMALL. FIXED INDUCTERCO. 27UH)
L48 SMALL FIXED INDULTBR(O. 47UH)
.47 1.40-1021-13 SMALL FIXED INDUCTER(IMHZ)
.50 1.40-1 14 SMALL FIXED INDUCTER(1. SUH)
LS 40109214 SMALL FIXED INDUCTRR(IUHZ)
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»* New Parts
Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address |New Parts No, Description Desti- |Re-
Parts| nation |marks
ERES 4 M g T B & 2/78 8 * | &
LS2 L40-3982-14 SMALL FIXED INDUCTER(O. 39UH)
L53 L40~2282-14 SMatL FIXED INDUCTRR (0. 22UH)
1.54 [.40-398 GMALL. FIXED INDUCTAR(O. 39UH)
L5 P SMALL FIXED INMDUCTRR(IMHZ)
LS6 .87 SMALL FIXED INDUCTARC(1UHZ)
.58 SMALL FIXED INDUCTSR(D. 39UH)
L&D * CHIL
.60 SMALL FIXED TNDUCTRR(O. 39UH)
L6 SMALL FIXED INDUCTSR(O1MHZ)
L&z * SMALL FIXED INDUCTER(O. 27UH)
L63 aMALL FIXED INDUCTBR(O. 82UH)
Lé4 SMALL FIXED INDUCTSR(O. 22UH)
L6 SMALL FIXED INDUCTER(0. 39UH)
66 - SMALL FIXED INDUCTER(IMHZ)
L& .40 ]ULl‘Dq SMALL FIXED INDUCTERCIMHZ)
I 68 L40-2211-03 SMALL. FIXED INDUCTER
.69 L 40~3382-14 SMALL FIXED INDUCTER (0. 33UH)
L0 L40-1011-14 SMALL FIXED INDULTER(100UH)
.71 L40-4701-03 SMALL FIXED INDUCTER(47UH)
Lva -76 1.40-1011-14 SMALL FIXED INDUCTOR(100UH)
.79 -84 Lad-1011-14 SMALL FIXED INDUCTSRC100UH)
L L4Dw1011w14 SMALL FIXED INDUCTER(100UH)
187 27 SMALL FIXED INDULCTAR(Z2UH)
L88 aMALL. FIXED IMDUCTER (6. 8L
L8% SMALL FIXED INDUCTERCL. 2UH)
L0 #| L34-1162-0% LRIL
L921 L40-1011~14 SMALL FIXED INDUCTERC100UH)
L9z | L.40-6B891-14 5MALL FIXED INDUCTSR (6. 8UH)
L93 96 L40-4701~-14 SMALL FIXED THDUCTAR (47UH)
L97 L40-1011~14 SMALL FIXED INDUCTER 100U
L9783 L.40-1511~14 SMALL FIXED INDUCTERO1S0UH)
L9299 -84 140101114 EMALL FIXED INDUCTER(1O0OUH)
L100 L.40-4788-14 SMALL FIXED INDUCTER (0. 47UH)
L1001 SMALL. FIXED INDUCTERC100UH)
1102 SHMALL FIXED INDUCTERCO. 33UH)
1103 SMALL FIXED INDUCTSR(D. 220H)
L1D4.10% SMALL FIXED IMDUCTER (0. 33UH)
L.106 1 SMALL FIXED INDUCTSRCIS0UH)
107 .40~ 1[;1 15 SMALL FIXED INDUCTERCIMHZ)
L108 1L40-1011-14 SHALL FIXED TMDUCTRR100UH)
1.10% L.40-1011-13 SMALL. FIXED INDUCTERC1D0UH)
L110~-111 L40- ]U)] ]4 GMALL FIXED INDUCTOR (100UH)
Liiz-115 SMALL FIXED INDULTBR(47UH)
Ti * CRIL (4%, D5MHZ)
T2 ¥ BALLN TRANSFERMER (RX MIX)
T3 TR €45, 05MHZ)
T4 CRIL 4%, 05MHZ)
75 CRIL €45, DSMHZ)
T6 #| 1.34 CHIL €45, DSMHZ)
T7 L34-2267- U“ CRIL (45, NEMHZ)
8 L30-0506-05 IFT (8. 83MHZ)
T .34~ 159-05 CRIL (8. 83MHZ)
710 11 .,4 0942 CRIL (8. B3MHZ)
Tiz * LRI (8. 83MHZ)
Ti3 LRIt (8. B3MHZ)




* New Parts

PARTS LIST

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

13-4408

Ref. No. |Address|New Parts No, Description Desti- |Re-
Parts nation marks
EREBS & By B R BB B R B/8 % )| %E
T14 # 8. (36, 22MHZ)
T15 ES LRI (36. dc.’l"lHZ)
T1é& 3 CRIL (45, 05MHZ)
T1? # CRIL 45, 05MHZ)
118 19 BALUN TRANSFERMER(TYX MIX.DRIVE
T20 * BALUN TRANSFERMER(TX DRIVE)
TEL 82 * LRIL (VIZR, HHL. H)
T23 * 8L (VCE L)
24 * COIL (VOB LL)
T25 BALLUN TRANSFERMER(FLIL)
T CRIL (8. BIMHZ)
Tav CIL. (8. B3MHZ)
N10-2026-46 HEX NUT
IB1 RP0-01188-05 MUL.TI-CRME 0. O1UF x4
R184 #1 RI0-0454-05 MULT I -CEMe
UR ® - R1Z2-0435-0% TRIMMING FET. (15T MIX RALAMCE)
VRZ 14 31 UL TRIMMING PRT. (2ND MIX BALANCE)
VRS TRIMMING FRT. (FM DEVY)
UR4 TRIMMING PRT. (SOURIBUS)
VRE TRIMMING PRT. (TX ANMP)
UR6 TRIMMING PRT. (FM DEVY)
WS 2 e (]] U Oq JUMPER REST 0 QHM
W3 R92-0150-05 JUMPER F 1 QMM
Wa? 2015005 JUMPER RE 0 8HM
W32 0150-0% JUMPER § 0 8HM
W100 - 106105 JUMPER B DE8HM
RL1 551140405 RELAY (GEE - 12}
D1 1""1'.:';'"; DIADE
D¢ .3 E3 DIBDE
D4 DIADE
Ds DIBDE
D& DIBDE
g DIADE
Da DIABE
D9 DINDE
D10 DISDE
D11 DINDE
Diz DIBDE
D13 DINDE
D14 DIBDE
D15 Bﬁ E3r DIBDE
Bié& 152580 DIBDE
D1?e DINDE
Dig DIRDE
D19 DISHE
D20 DIRDE
D&l DIGDE
DIBDE

2 DIODE
bz24 DIADE
2% * DIODE
D26 29 DIRDE
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» New Parts
Parts without Parts No. are not supplied.

PARTS LIST

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

Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti~ |Re-
Parts nation imarks
LBEE &t B |5 B & B B 8 & &8/78 % Lo | E
D30 ~33 DISDE
D34 37 & DISDE
D38 # DINDE
D39 DIRDE
D40 DINDE
D41 | MABSH DISDE
paz .43 #{ MABEE DI8DE
D44 ITT3107TE VELTAGE VALIAVLE CAP.
D4 1 MABHER DISDE
baé ITT310TE VBL.TAGE UALIAVLE AP,
D47 # |- MABSHE DI®DE
D48 [TT310TE UBLTAGE VAL TAVLE TAP,
Da” ) MABSH DIBDE
D50 ITT3L0TE UBL.TAGE VALTAVLE AP,
DS [ MABSH DIODE
D&z 453 IN&D) DIBDE
D&d MVL3 VARTSTER
DES¢ 58 185133 DINDE
D59 #| UZ3. 0R ZENER DISDE
D&T BAN4QL DIBDE
D&S # U8 ]D')D DIBDE
D&Y £ b SERGE ARSERBER
D60 66 D IH
A3 TRA STRR
[z TRA Iql@h
B3 .4 FET
35 FET
Be 7 FET
3 9 TRANSISTAR
210 11 FET
@z TRANZ ISTER
0113 14 FE
15 TRANSTSTER
6 TRANSISTAR
07 20 DIGITAL TRANSISTHR
21 25 T F\(\NQ s @F\
V22 & [
RV IF\QN" 57
28 FET
329 31 TRANSISTRR
032 .33 TRANSISTER
434 DIGITAL TRANSISTHR \
TRANSISTER
TRANS TS TR
TRANS [ZTER
148 TECOP AMP X2y
(139 25 - TRA "OR
340 M74L5145F IC(DECIMAL DECRDER/DRIVER BID)
(3401 SNTALS 145N TCCDUAL MEBNG MALTI)
31 ME4561F TCCPCH LED DRIVER)
145 TRANSTSTER
D& ] DIGITAL TRANSISTER
FINAL UNIT (X45-1470-00)
1 l ‘ I CKASRIHSETK CERAMIT 560FF k.




* New Parts

PARTS LIST

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

Desti-
nation

it

o]

Re-
marks

%

Ref. No. Address |New Parts No. Description
Parts|
BRES |6t B | g ¥ & 8 B B s a/78 %
0. 010UF 7
0. 022UF 7
1000PF K
~p AN 0.0470F 7
9 CERAMIE 0. 0220F 7
MICA LB0FF J
13 CERAMIL 0. O06BUF J
CHIP T 1200RF  J
» ; 1S0PF J
0. 047UF 7
10U 16WY
0. DERUF
47UF 250
0. 020UF 7
1000PF K
0. 0470F 7
5 1num LOUF L6WY
DAWIE101M 100UF 25UV
LT SF 1HA73Z 0. 047UF  Z
CRE .29 1 0.010UF 7
0. DATUF 7
0. 022UF 7
47UF :
130 M HWﬂLu4m
13 L) -D671-0%
M1 rJN'xaNNrerﬁ
136 2M FaN -
¥ HEAT SINK
INSULATING BRARD
INSULATRR
14z M G0Z-0%49-04 FLAT SERING
145 2N Jal-4153-14 FAN MAUNTING HARDWORE
20 08 TREIDAL CRRE  (FER Lé&7.11)
- 920106 TREIDAL ©CBRE  (FBR T1)
- 201 04 TROIDAL CORE  (FOR L13)
L1 AD-1511 SMALL FIXED INDULTRR
L2 .3 33065108 IHEKE COIL
Ld .5 {LUHD
LG +7
.8 ~10
11 :
L2 SMALL FIXED IMDUCTRR
L13 } CRIL
T1 TRANSERRMER
T2 " TRANSFRRMER
T3 IRIVE TRANSFERMER
T4 4 FINAL TRANSFERMER
i MUT
N NUT
1M FLAT WASHER
M. 1N INDING HEAD TARTITE SCREW
18 SEREW (GND)

13-4405
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* New Parts

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 gellefert.

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation imarks
PRES & R |5 B & & B B a8 BE/H K * | %
I =M NO9-0658-04 SCREW
W 28 MOY-0372-04 SCREW (PULLEY)
WW iM NO2-0682-04 SEREW
Y TN 2N N30-3008-46 FAN HEAD MACHINE
Z 28 N30-400%5-46 PAN HEAD MACHINE 5
R3 RCOSGEF2H3R2Y RC 3.9 J 1724
R? .10 RCOSGF2H181.T RIZ 180 Jo1/20
R11 ~14 R514AB3ASRG] FL-PREBF RS 5.6 JooiW
R1S s 16 RCOSGF2H150J RiZ 15 Joo1/2W
RI? 18 REL4AR3ASRES FL-PROSF RS 5.6 J 1w
R33 RCOSGF2H100J RIZ 10 Jo1A2U
VRY 2 R12~1406-05 TRIMMING PBT. (BACE CURRENT)
Wa R92-0150~05 JUMPER REST 0 8HM
155 =N T4z2-0302-05 DI MBTBR ASSY
D1 MU -5 T VARLISTER
Dz 3 % k)[.’)q 5 VARISTER
D4 5 DIMDE -
D4 DIGDE
31 TRAMSISTHR
L2 3 TRANSISTER
B4 5 # TRANSIETER
e .7 TRANS <
Re TRANS IS NR
[49 T eae AMF
THI1 LDT1000 THERMISTAR
THI #] BT41L THERMISTER
PLL UNIT (X50-2050-00)
o1 CL9aMIHZ2 3K, MYL.AR 0. D22uF K
e 221011705 CERAMIL 0. 010F K
3 L71-0119-05 CERAMIL 0. 047UF K
4 A2M 1M 3 MYLAR 0. 0z22UF K
£S5 SR CERAMIE 1BOOFF K
26 101198 CERAMIL 0. 047UF K
NS 4W1A47TOM : 3 47UF 10WV
8 SRHIH180J 18PF d
5 “HIH100D 10PF D
10 CHIH2200 22FF J
1] SLHIH3300 33FF J
-12 05 O.01UF K
13 ! A47UF 10WY
14 SHIHOS0C 9. OFF o
[ 31 C91-0769-05 0.0WwF - ™
L16 CCASSLHOS00 5. OFF [
{95 rg CLABSLIHI00D 10FF D
£18 L91-0117-05 0.01UF K
c19 - 910119205 0. 047UF - K
20 LR1-0769-0% 0.01uF - ™
2alF 16WY
RPN 0. 022UF  «
I,_.)l [J 767~ U': OWF. M
291100805 { 0. 0a2UF K
CKASBIH3Y 1K CERAMIL 390FF K.
27 ClASBIHB2 1K LERAMIL 20FF k.




» New Parts

PARTS LIST

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

15-4408

Ref. No.
LREBS

Address
& =B

New
Parts|

]

Parts No.
8 & 8 B

Description

B R /78

it

Desti~ |Re-
nation |marks

)| E

28
29
30
£31 .32

£33

34
235

£36

37

£38 .39
»41

1240
Caz

3 =d
=

» 7B
»80

CIASRIH3F1K
791m0769wog

L;1m0i1?m05
£91-1008-05
£91-0117-05

“'pmmvtﬁ
CIASBLHLBK
91-0119-05

LfHUHO

£91-0117-05
namup¢mq

""Ull [ ﬂiJ
L~0119-0%
~-1008-0%
[ ~0117¢-0%

GELIH820J
3L1H181T
L 1HBZ20JT
-0117-05
-~1008-0%

091011705
1-1008-0%
C21-0769-05

71~0117-05
| ~07F6P-05

C91-0117-05
91076905
91-0119-0%

1-0119-05
D4R A4TOM
“ASUTH3Z00

1- []11: U"—
CEQAWIA470M

CERAMIE

CERAMIC
CERAMID
CERAMIL
k CERAMIC

CERAMIL

CERAMIE

CERAMIL

CERAMIE
CERAMIE
MYLAR

MYI.AR
CERAMIL

CERAMIT
CERAMIC
AMILC
CERAMIT
ELECTRE

390PF
0. D1UF
0. 047UF
0. D1UF
39PF

BaPF
39PF

0. 01UF
0. O=2zUF
0. O1UF

0. 0z2uF

0. D47UF

1800FF

0. 047UF

47UF

22PF
10FF
12PF
DEFF

3. OPF

0. DIUF
47UF
0.01UF
5. 0PF
10FF

0. 01UF
0. D1UF

0. 047UF

0. 022UF
0. D1UF

H2FF
180PF
Ba2PF

0. 01UF
0. pa2ur

0. 01UF
0. Oz2UF
0. OLuUF
0. D1UF
0..010F

0. D1UF
0. O1UF

0. 047UF

0. 01U

0. D2zUF
0. D330F

1B00PF

0. D47UF

47UF
33PF

LOFF
22PF
0. 5PF
0. O1UF
47UF

=

10WY
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* New Parts

Parts without Parts No. are not supplled,
LesarﬂomsnonmenﬂonnesdanslePansNo.nesontpasfourms
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

Ref. No. |Address|New Parts No. Description Desti- Re-
Perts nation |marks
LRES & E|gm B & % B B & /788 #* |
95 CERAMILC 0.010F K
L9697 CERAMIC 10FF D
1298 » 1~0112 05 0.01UF K
99 £91- 076905 B.Oo1UF M
£100 C21-0119-05% 0. 047UF K
L101.102 091-0117-05 CERAMIC 0. 01UF K
2104 24581 1H680S CERAMIC GBFF J
106 L21~-0769-05 CERAMY 0.01UF  n
2108 CCASCHIHI00D ] 1OPF B
£109 £91-0769-05 CERAMIC 0.01UF M
C110 ASUIIHLI80OS CERAMIIL LBFF J
[N CCASCHIHSA0T ! i SePF J
ciiz2 LLASCHIHORSD 0. 5PF L
2113 CEQ4W1C220M 22UF 16WY
C114 CLAS5L1H0S00 5. OPF [
L1158 LCA4SSL1HI00D 10PF D
Lilée L21-0769-05 0.01UF M
117121 C91-0117-09 O0.01uF K
Liaz LCASSLIHIDLYS 1008 J
C1z23-128 Co1-0117-05 O.01F K
0129 LLASSLIHI00D 10RF )
2130 C1-0117-05 0.01F K
2131 £91-1008-0% 0. 0zz2UF K
132 LKASHIHIOZK 1000FF K
£133.134 C21-0119-0% 0. 047UF K
135 LK45BIHI02K 1000FF K
12136137 C91-076%-05 G.01UF o
£138-141 L921-0117-05 0.01UF K
2142 C91-0767-0% 0.01UF
£143 L91-0137-0% 0. 01U K
Cid4 CKASEIHIOZK 1000FF K
146148 CL4S5LIHIY 100FF J
149 C91-0769-0% G.0lUF M
150 CLASRHINHDTOD CERAMIL 7. 0PF Y
2151 CLASRHIHLIO00OD CERAMIC 10FF b
L1sa LSRN HOS0C £ H\m‘ﬂl. 5. OFF [
2153 SRHIH100D i 10PF D
£154,155 RHI1HOB0D 8. OFF D
156 SL1H680J LBPF J
£C157 076905 0.01UF . M
158 Lo1-0119-05 . Qa7UuF K
L159,160 C1-0117-05 0. 01UF K
161163 91011905 CERAMIL 0. 047UF K
165 CE5IBETVR3E3M TANTAL. 0. 33UF  35RV
166 £91-01 1905 CERAMIL 0. D47UF K
167 CEO4WIALOLN 1O0UF 10WY
C168 CEASRIHIDZE 1000PF K
169 C21-0119-05 0. 047UF K
170 CLASTHIHORSD 0. 5FF [
civl C21-0117-0% CERAMIE 0.0 K
L1772 91076905 CERAMIC B.OIWWF M
17 C1-0119-05 - - 0. 047UF K
175 L91-0119-05 . f 0. 047UF K
176 C91-0117-05 CERAMIEC 0.01uF K
Ciee CR22MIH3E3K MYLAR 0. 033UF K
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15-4408
PARTS LIST

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

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

PRES & B g ¥ a8 & 8 B R /78 % @& W %

178 CEISE1VORIM ]ﬂNl Al 0. 1UF 33k
L1v9 LrASBIH182K 1 1800FF K.
2180 CEDAWLIHI0O0M = 10UF SOWY
£181 91011705 LE] F\{\M] ¥ 0. D1UF k.
Cigz CO1SELVRATM TANTAL. 0. 47UF 35WY
183 CLASRHIHDPOD CERAMIC 7. OFF D
184 CO1-0119-05 C F<ﬁ(‘1 - 0. 047F K
0185 CEQ4WIA4?0M CLECTRO 4TUF 10WV
2186 £91-0117-05 SERAMIC 0. 01uF K.
£ig? LLASRHIHD&OD CERAMIL &. OPF D
2188 CC43CHIHIODD SERAMIC b
£189 SCHIHa20J CER : J
2190 LAGCHIHZZ20g J
£191 ZZE 04W1A470M 10WV
192 £71-0117-05 0. 01uF 4
£193 1. 0FF [N
2194 0. O1UF M
L1195 5. OFF -
2196 X 100FF J
197 r LF\QMIL 0. O1UF K
£198 CERAMILC 1800RF k
2199 # “E_R(-\N I 9. OFF D

S56PF J
0.01UF K
ZROFF ]

2205 CERAMIE 1OPF D
206 CERAMIL 0.047UF K
Tl TRIMMING AP (50PF)
- E40-02 FIN COMNECTER  (MINI.2F)
- E40-02" FIN CONMECTER  (MINI25)
- E40-04 PIN CONNECTER  (MINT . 4F)
- E40- ] FIN CBNNECTER  (MINI.SF)
E40-0973--05 FIN CANNECTER  (MINI.9F)
L1 .2 #| L40~1011-13 SMALL FIXED INDULTRR
1.3 LA40-2211-14 SMALL FIXED INDUCTRR
L4 -6 #L40-1011-14 SMALL FIXED INDUCTER
L7 .8 #| L40-3311-14 SMALL FIXED IMDULTER
L9 #| 1.40-1011~14 SMALL FIXED IMDUCTRR
L1i0 s11 GMALL. FIXED INDUCTER
Liz +13 + SMALL FIXED INMDULTER
.14 SMALL FIXED INDULCTER
15 «16 # SMALL FIXED INDUCTER
L1 # SMALL FIXED INDUCTRR
219 SMALL. FIXED INDUCTBR
221 * SMALL FIXED INDUCTRR
SMALL FIXED INDUCTER
224 # SMALL FIXED INDUCTRR

. /:.: [

SMALL FIXED INDUCTER

#1 L40-1011~14 SMALL FIXED INDUCTRR

# La0-1011-13 SMALL FIXED INDULCTER

g #] L40-1001~14 SMALL FIXED IMDUCTER
L3032 LaD-4701-14 SMALL FIXED INDUCTER
L33 34 #1 L40-1011-14 SMALL FIXED [NDUCTER
L3% .36 # L40-1011-13 SUALL FIXED INDUCTER
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15-4408
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* New Parts

Parts without Parts No. are not supplled.
Les artlcies non mentionnes dans e Parts No. ne sont pas fourns.
Telie ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts| nation |marks
2RMES & E |5 B & 8 B B2 E8/78 8 * 5| &
L37 .38 L40-2211-14 SMALL FIXED INDUCTER
L39 #] L40-1011-13 SMALL. FIXED INDULCTER
L.40 #1 L40-2201--13 SMALL FIXED INDUCT8R
L4l #1 L40-1001-14 SMALL FIXED INDUCTER
L4z 1 1.40-1011-13 SMALL FIXED INDUCTER
La3 140221114 SMALL FIXED INDUCTER
L.44 ¥ L40-1001~14 SMALL. FIXED INDUCTER
Ldé #| L40-1011-13 SMALL FIXED INDUCTER
.47 #| LA0-1011-14 SMALL FIXED INDUCTER
T1 .2 #| L3IZ-0666-15 BSCILLATING CRIL (VI 95MHZ)
T3 * COIL (6. GMHZ s BFF)
T4 #+ CRIL (6. 6GMHZ  BRF Y
TS # CEIL. ((3 6[‘11 {2 BFF)
16 £ L ¢ i
T? * CEIL
T8 * CETL
T9 QHCILLATING C8IL (UIN
T10 # BT (30MHZ » BFF )
Ti1 k4 CRIL (30MHZ » BPF)
Tiz £ ETL (30OMHZ  BRF)
Ti3 E3 I E] H C3PMHZ  BFE)
T14 % ; (39MHZ BFF)
T15 * (CAMHZ - BFF)
Tié ] CAOMHZ S LFF)
T1i7? .18 .34~ UB':J(; U[J (A0OMHZ S LFF)
119 1.34-0851-0% CRTL (A0MHZ  LPFY
T20 L32-067¢7-1% TLEATING CRIL(VER . 36MHZ)
T4%5 L34~1124-0% i
X1 | LTP-1299-05% [N f\YCJ fAL RESANATER
Bl #1 R0-05 "?{: U‘: MULT T -Z8MP (100RF X8)
URY .2 {1 E TRIMMING P () T (VEDZ.ETE )
Wa "‘UlbU Dt,y JUMPER 0 HHM
Wigs 015005 JUMPER 0 BHM
W20 R &~-0150-0% JUMPER 3 &M
W'l ORHM
W35 3 8HM
W45 46 1 QM
W49 51 JUMPER: 1 8HM
D1 .2 DIRDE
D3 DIADE
D4 .5 DINDE
Dé VART AR
D? .8 DIRDE
D9 VART CaE
P10 -
Dil
D1z 33
D13 MU'"‘ 03 STER
Di4a ) 18V153
s MNG147
MN& T 4 LN $OYMTHESYZER PLLY
|‘1’ i - SCALER)
SNTAL r"?()N
14 MN&147 {1




* New Parts

PARTS LIST

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

Ref. No:

Address

New

6 .7
383

a9

i W1
iz 15

R16 .17
w18 -z0

-4

JE3(Y)
’:1]{(}%)

A6HBY)
SR
192A(GR Y+
668 (Y)

unr\u nfi )

TRANSISTAR
TRANSISTER
FET

TRANSISTER

Parts No. Description Desti- |Re-
Parts| nation |marks
ERES & EB |y 5 & F B B & a/8 % f | &%
4 MNG 147 TCOFREDR BYNTHESYZER PLL)
s *| M34460L IC(PRE BCALER)
106 SNTALSI0N I
o7 .8 GN16913F ICCDUBLE DALANCED MIXERS
19 P& 147 1
*1 MEA460IL. IDCPRE SCALER)
SN16913P TCODUBLE DALAMCED MIXERS)
SNT4S112N 1
SN16913F IC(DURLE DALANCED MIXERS
SNT4S510N o
SNP4E1IEN 1
* | MBETO0G ICIFRER SYNTHESIZER FLL)
MN{,M f

i=|LTER ONIT
"" N '.

(X51 1340 00)

L0 ] 1f3f]F F J
L3 -6 2200FF K.
7 .8 0.047UF  Z
C9 .10 Z2200PF K
1t 0. 047UF  Z
o1z CKAGF LHI03Z 0.010uF 7
C13 CEQ4WIHO10M 1. OUF SOWV
ol4d OAW1HRAT?M 0. 47UF S0WY
C1s CEDAWIHL00M 10UF S0WY
16 ASF1IH103Z 0.0100F  Z
L91-0117-05 0. 01UF K
COL1-011%9-05 0. 0470F K
0. O1UF K
.01 Z
0. 0z2uF 7
0. 010UF 7
0. 047vuF Z
k4 0. 010uF - 2
§ [JIJMIHF\ZL M 0. 47U H0WY
L91-0117-0% 0. D1UF K.
230 CEQAWLH3R3M 3. 3UF SOWY
C31 L91-0117-0% 0. O1UF K
32 44 CKASF1HA737 0.04vF 7
C4% I 10UF S0OWY
46 i 0.00uF - 2

T3-4405
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15-4408

* New Parts

Parts without Parts No. are not supplled.
Les artlcies non mentlonnes dans te Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

Ref. No.
PREE

Address
@ 0

New
Parts|

)

Parts No.
B & F %

Description

B & a/8%

Desti-
nation

Re-
marks

& | 5%

247
51
csz2
53
54
Lss
56
c5?
58 «59

60

L6l
62
L&3
C6&4
L6

£80
81

56

CKASF1IHZZ23Z
LM93DEH152d
CMY3D2HAT71 S
LM93D2H1Ge

CM23D2H221S

L N’)JDr_’HBc}I J
H

L2H331d
55] ZH101J
SELEHAZLY

2HB20J
Lz H(JBUJ

"91 n110";
£91-0119-05
FLASSL2HI00D

E04-0157-0%

E40-0673
E40-0773~

0%

E40-1273-()E

L35

705
106115
~1011~14
~3148-0%5

P05
05
905
15205

5105

34-3153-05

CERAMIL 0. 0220F 2
MICA 1500FF J

MICA
MIcA
MICA

470PF J
1500PF J
220FF J

820FF J
A30PF J
240PF J
430FF J
150PF J

lERﬁNU

I30FF
BZPF J
I30PF
100PF g
430PF

| LMM]!:
“ERA

330PF
ISO0PF g
33PF J
150PF g
1E0PF g

180PF J
82FF J
6HBFF J
180RF J
120FF J

r LF-\QMI!‘.

[LRQNII 100PE J

47PF J
68PF J
33PF J
B2FF J
6BFF J
B2FF g

150PF J
0.047UF K
0. 047UF K

CERAMIE

CERAMIL 10PF B

RF CHAXIAL
PIN CENNE

TER
TOR
-ANNECTER
FIN CONNECTER

(MINI
(MINT
(MINL, &P
(MIMI?E)

PIMN CEMMECTER  (MINT. 12F)
BEAD CRRE
BEAD CERE (FER L300
BEAD CARE (F8R
SMALL. FIXED INDUCTER
T

(FOR L4z

CRTL
LRI
CRIL
CRIL
LRI

CRIL

CABLE RECEPTALL

.36+ 37

E




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

PARTS LIST

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

Telle ohne Parts No. werden nicht gellefert,

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

PREE (4 ®|g B R E B B8R B/ 8B #* |

L37 # 1 L.34-31 _:4 -05 CRIL

1.38 * 34315605 CRIL

L.40 Bl L3431 CRIL

td41 #| L34-31 CHIL

L4z | L39-0422-05% COTL

L43 #1 L39-0423-05 CRIL

R1 RIZ 180 JO1/2W

R -4 R 100 J1/2W

UR1 2 TRIMMING FRT. CS0K)PRETECTISN

VR3 . : ! TRIMMING PET. (10K)FOWER DOWM

VR4 ~f R1z2-141 31'-{15 TRIMMING FAT. (1K} AL METER

Wi3 Rz~ 'TD(J]--- JUMFER REST  DEHM

Wid Rz JUMPER REST 0 8HM

RL1 ~12 (]EJ] -~ 142005 RELAY (D-1.120)

51 531~1411-05 SLIDE SWITCH

ni 51587 DIGDE

n2 51007 DIBDE

B3 -5 1558101 D [NDE

Dé MTZ9. 131 1 DIBDE

D& | LZ9. 1AL { DIADE

D? MTZ7. SJA X DINDE

ng MTZ9. 1 DINDE

5] #| UZ9. 18 “R DIGDE

D% MTZ4. 3.JiC R DIADE

D10 MTZ3. OJB { DIBDE

Dla -2 DIRDE

D1z 23 DISDE

D23 - DIRDE

D25 MTZ7. 58 ZENER DISDE

1N} DTC114ES DIGITAL TRANSISTAR

Lz TRANSISTER

03 TRANSISTOR

14 14E DIGITAL. TRANSISTOR

] BA718 JCABR AMP X

(£ DTE114ES DIGITAL TRAMSISTER

CONTROL UNIT (X53-1450-11)

- CEASCHIHZ T CERAMIC 27FF J

£3 0. 047UF K

4 A47UF 16WV

(] 21 - 0. 01UF M

Lé C91-0119-08 0. D47UF K

£? £90-0822-05 47UF 16WY

8 L21-0119-0% 0. 047UF K

9 £91-0769-05 0. 0LUF M

cin 5 ] 0. 47UF SOW

11 B 47UF 16WY

riz 0. 001UF &

13 0. O1UF M

Cl4 47UF 16WY

215 416 H1[]1 J 100 J

L17 .18 -O07PE 705 0.001UF K

19 CR92MIH4 72K MYLAR ATDOFE k.

C20 21 C21-076%9-05 CERAMIL 0. D1UF M

15-4408
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19-440%

* New Parts

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

PARTS LIST

Ref. No.
PRBEE

Address
B &

New
Parts|

#i

Parts No.
85 &

& B

Description

B8 2/8

Desti-
nation

i+

o)

Re-
marks

wE

s

L2l -38
39 -41
5 -48

Cen
L6l

L6
&3 64
CeS ~70

Ll
.3 .4
LS
L& —19
L3

LS50 51
LSz

58 59
X1

XG0

-3

Ci00-114

Co0-0822-05
L91-0769-05
C21-0753-05
L21-0769-05%
C21-0119-0%

C90-2020-05
L21-0769-05
£91-0119-05
C90-0822-05
C21-0119-05

£20-0822-05
L91-0119- []i;
£20-082 :

’)1 [J r’b

L21-0769-05
£21-0769-05

1.40-1011-13
[.40-1011~14
L40-1011-03
L.40-1011-14
140-1011-14

l.40-1011-14
L40~101 113
40-~1011-0:
L40~-4701~14
L78--0019-0%5

.7?3-001 505

R90-0510~0%
2 3100~

i U[J
05
RY2-1061-05

RO0-05

RP2-1061-05
S31-0402-0%

SMALL FIXED
SMALL FIXED
SMALL FIXED
SMAll FIXED

SMALL FIXED

SMALL FIXED
SMALL FIXED
SMALL FIXED
SMALL FIXED

RESBNATHR
RESENATER

MULT T~ 08
MULT -8

JUMPER REST
SLIDE

DINDE
DIGDE
DISDE
DINDE
DIQDE

TRANSISTAR S

SWITOH

47UF

0. 01UF
A70RF
0. O1UF

0. 0470UF

1EUF
0. O1UF

0. Q47UF

47UF

0. D470F

A7UF

0. 047UF

47UF
0. 010F

0. B470F

4TUF

0. BDIUF

0. D1UF
0. 01UF

(MINT

INDLICTER
INDUCTER
TRR
INDUTER
INDUCTER

MDY

INDUICTRR
ITHDUCTAR
INDULTER
INDUCTRR

(MIMT .
(MINTL.4F)

LWV

it e 4ol

25WY
M

LaWY

1é6WY
16WY
M
K.
16WY
K

]
iy

(LGP
(28F)
.|F
3F)

')

(MIME SR
(MINT.&F)
(MINT7F)
(MINT . 8F)
(MINL.28)

Cla F9MHZ)

(2. 45MHZ)

(4. 7kX8)

QaHM
[I8HM

X8)
(476X
(1kX4)
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* New Parts
Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

No.

Address

THMPBZSSAF-5
UPDB2SSAC-5

5TS520D
Tl.4 067UBR
TCADL IR
TL4030BF
Tean1ieR

MEB84 18-20LF-GRP

I (PREBGRAMMARLE

IZ(FROGRAMMABLE
IC(LAW PRKER RES

I CINVERTER X&)
I (NAND X43

INTERFALZE)
INTERFACED)

ET)

ICCEXCLUSIVE AR X4)

TZINAND X4)

TL 16k RAM)
I

Ref. Parts No. Description Desti- |Re-
nation |marks
PRES &4 @B B & BB B e 578 % * &) %
DBI 1’35;1[]1 DIQDE
-84 55133 DIGDE
UFJD'?EBUU(: TCMICREPRECESSAR)

SN7AL.
MBI 712 I (PROGRAMMABLE INTERFACE)
TMPE25S I (PREGRAMMABLE INTERFALE)
UPDEZSSAL-S I (PROGRAMMABLE [NTERFACE)
SN74D4N IC(6-CIRCUIT INVERTER)
DTE144WS DIGITAL TRANSISTSR
DTALL4ES DIGITAL TRANSISTER
DTC144WS DIGITAL TRANSISTER
DTAL14ES DIGITAL TRANSISTER
025 DTAL14E5 DIGITAL TRANSISTHR
850 DTC144W5 DIGITAL TRANSISTER
DISPLAY UNIT (X54-1870-00)
£l Co0-0871-05 ELECTRE ZZ00F  16WU
£z £91~0119-05 £ 0. 047UF K
£3 £90-0504-05 1OUF 350V
£4 Ca92mLHe2 K 0. 022UF K
05 -7 £90-0504-05 10UF 350U
£10 £91-0769-05 0.01UF M
£l =90-0822-05 47UF 16WY
U12 ~14 0.01UF M
£S5 47UF 16WY
Llé 0.01UF M
£1? 0. D47UF K
50 ~52 0. 010UF 7
053 SEEHZE2F CE 2200FF P
£54 -56 45B1H1O02K CERANIE 1000FF K
£57 CKASF 1H1032Z CERAMIE 0. D10UF 7
- PIN CONNECTER  (MINI.2P)
TOR  (MINT,3F)
(MINI.4P)
~3240~ (MINT 2 5F)
E4D-3241-05 PIN CANNESTER  (MINT»6P)
- E40-3242-05 FIN CONNECTER  (MINI,7F)
Ll -4 L40~1011-13 SMALL FIXED INDULTSR
L0 L4D-1011~14 SMALL FIXED IMDUCTRR
T1 L19-0305-0% 50 TRANSFORMER
RB1 RAO-051 1-05 47KXB
REZ ROO-0193-05 47X T 1/6W
RE3 RI0-0520-05 AKX
RB4 R90-0515-05 10KX4
550 540-2441-15 PUSH SWITCH
152 S40-2440-15 PUSH SWITCH

13-4405
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13-4405

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

PARTS LIST

Les articles non mentlonnes dans te Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht gellefert.

13 15

Ci06-111

L21-0117-05

Llé 0 .

217 418 CO1-0117-05
£19 CEQ4WIEIDIN
220 C1-0117-0%5

MIH333k
CASBIHIOEK

CEQ4KWIHD10M
“EQ4WLHLO0M
SF1H1032
1-0117-05
LUASELEHS60]

£100-109 CKASF 1H473Z
CKASE 1H103Z

U] ‘J e U':t

W;r‘ 3~ ﬂ"
E40-0873-0%

r112

Tl

Vel Lz %

163 op %] DAD-0629-05
- ED4-

. E40-

0. OLUF
0. 047UF
0. 01uF
100UF 25V

0. 010F K
RAMI 0. 047UF  Z
CERAMIT 0.01UF K
CERAMIIC 0.047UF K
MYLAR 0. 033UF K
CERAMIL 1IBOOFF K
1. 0UF S0WV
10UF S0WY

0. 010U 2
0.0WF K
SEPF J

0. Da7UF
R 0. 010UF
CERAMIL 0, 047UF
TRIMMING CAR &DPF
VARTARLE CARACITAR

GEAR MECHONISM ASSY

RFE COAXIAL CABLE
FIN CRNNE
I CEOMN
FIN NN
FIN CRIMNE!

RECEPTACLE
AR (MINL.2F)
BR(MINT4F)
(MINT . 6F)
8R (MINI.BF)

=

Ref. No. Address |New Parts No, Description Desti- |Re-
Parts| nation |marks
SHES (@ B |gH B a2 ® B B & a/8 & i@ | fE
553 531 -240% SLIDE SWITCH
554 -56 ud[) r‘44[) LJ PUSH SWITCH
857 5402441 - FUSH SWITCH
558 ~60 vl‘LU -2 440 :' PUSH SWITCH
pi -4 515855 DISDE
DS .6 l‘ﬂl(: 2JA ZENER DIQDE
Ds0 .51 155133 DISDE
D52 155101 DIBDE
11551 #| UPDE300 TEAFL LATCH DRIVER)
Tz MBaOS2 ICC4CH BBIT A/D CBNVERTER(ADED)
13 T401 38 T Fi 8P Xz2)
Pl * 1 FIFL3BM? FLUBRES [NDIWHNR TUBE
Ny .2 DTAL14ES DIGITAL 2 IR
03 DTC144WS DIGITAL H(ﬂNC)]"fﬁ]F\
4 5 2521959(Y) TRANSISTER
B5i0) DTC143TS DIGITAL TRANSISTER
AT UNIT (X57 1150-00)
[ P C21-0117~-05 [ 0. 01uF K
L3 .4 Cle4sRIHI02K 1000FF k.
o5 91-0119-09 0. 047UF K
L6 LKASRIHIDZE 1000FF k.
[y 921011905 (3. B47UF K
£8 1000FF |4
9 0. 047U K
£10 1 0UF SOWY
1] 10 47PUF 16WY
£z 5910311905 0. 047UF K
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* New Parts

PARTS LIST

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

Ref. No. Address |New Parts No. Description Desti-
Parts nation
PRES (£ B | g5 B & & & B & a/8 % * )| %
- L22-0103~-0% TREIDAL CERE (FBR 1.1,2)
- #| L92-0119-0% TREIDAL CARE (F8R T10D0.101)
L1 L.3?-0416-05 CRIL
Le L.39-0415-0% CEIL
1.3 L40-1011-13 SMALL FIXED INDULTER
L4 L40-1031-14 SMALL FIXED INDUCTER
L5 -1 .40-1011-13 SMALL FIXED INDUCTER
Liz L40-1011~14 SMALL FIXED INDUCTER
13 .14 L.40-1011-13 SMALL. FIXED INDUCTER
L100 L40-1011-13 SMALL FIXED INDUCTER
T100 #| L34-3144-15 UL
T101 # L34 518 CRIL
Ti02 ¥ 1L34-3146-15 CRIL
R 1R 10 NB8-3006-46 FLAT HEAD TAFTITE S0
M 1 2R NB7P-2606-46 BRAZIER HEAD TAPTIT REW
N 2R NB 7300646 BRAZIER HEAD TAPTITE SCREW
R1 * R 51 J 1724
VR1 .2 TRIMMIMG FET, (10K)YAUTE ANT TUN
Wil 1% JUMPER REST 0 8HM
WG L 17 R@E“lD&l”OE JUMPER T O8HM
W19 RP2-0150~05 JUMPER REST 0 8HM
RL.1 #| 551241705 RELAY
RL100-10% B51-1420-05 RELAY
ML .2 T42-0303~-0% DCOMBTOR ASSY
DL -4 15597 DIADE
D% 6 # A .. ZENER DISDE
b DIGDE
Da 1N4448 DISDE
Uz 151555 DIBDE
D9 155133 DISDE
DIl .11 INGD DIBDE
D1z 55133 DIADE
D100-105 1N444ﬂ DIBDE
pinn-10% 51555 DIBDE
NJIM2203D [2(DUAL. CEMPARATER)
HD10116 TC(TRIPLE LINE RECEIVERS
ME101L6L [
HD10131 TC(D FLIFP-FLAF)
MZ101310 I
HD1012S TCORAUAD ECL-TTL TRANSLATERS)
MIZ101251. 1
BA&109U2 IC(MATER DRIVER)
NETSS5F I
MB3614 IZCRUAD BRPERATISBNAL  AMPELIFIER)
231 #1 DTCI14ES DIGITAL TRANSISTER
[P 25A79%500Y) TRANSISTOR
RG] * DTLI]dEQ DIGITAL TRAMSISTER
a4 [ TRONSTSTAR
(A 25024580Y) TRANSISTOR
16 # DTCL1I4ES DIGITAL. TRANBISTER
A DY aEs DIGITAL TRANSISTAR
1100-10% 2EC26680Y) TRANSISTOR

13-4408
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» New Parts

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

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
[Parts| nation |marks
EHES 4 B | g B & B B B R B/HAR * | E
SIDE TONE UNIT (X59-1060- 00)
1 CHIP L K
Ca -5 # I_.H].F' [ k.
64 -8B CHIP 0. 022UF K
TERMIMAL
R1 2 CHIF R g2k J 1710
R3 LHIP R 22K J 17100
R4 4 CHIF R 4. 7K J o 1/710uW
R ' "«5 H:_ﬂ]”r..J CHIF R 1. 0K J o 1/10u
N RKPIFBEAL03T CHIF R 10K Joo1/104
R7 .8 CHIF R 33K J 1710
R? CHIF R 10K Jo1/10u
R1O CHIF R 33k Jo1/710W
R11 CHIFP R 18K Joo1/10uW
Wi -6 F’): 06 .’D-»-U‘" CHIF R 0 8HM
D1 CHIF DISDE
ne CHIF DISDE
D3 CHIF DIADE
3! : CHIF TRANSISTER
SELECTIVITY UNIT (X59-1070-00)
Ea3-0471~05 TERMINAL
R'J. CHIP R 47K Jo1/710W
Rz CHIR R 10K Joot/10u
R3 CHIP R 47K J 1/10W
R4 4 CHIP R 10k J 1710
RS RK «jF Ham, 3J CHIF R 47K J o 1/10W
Ré& RK? SFB;:MD 3J CHIF R 10k J 17100
RY RET3FREA4 CHIF R 47K J 1/10W
R8 RK73FBEEAL0] 5J CHIF R 10K Jo1/10W
Wi -3 ROZ2-0670-05% CHIF R 0 BHM
Di .2 DAN202 (k) CHIF DISDE
D3 o k) CHIF DISDE
D4 .5 k) CHIFP DIRDE
Dé& } 20K CHIF DIGDE
[ — 2501162(Y) CHIF TRAMBISTER
VOX UNIT (X59-1080-00)
1 CHIP 1000FF K
ra CHIF O 0.0220F K
TERMINAL
R1 CHIF R 100k Joo1/100W
Rz -5 CHIP R 10k, Jo1/10W
Ré 7 CHIF R 1. 0M J1/10uW
RB kP 3 R CHIP R 470K J o 1/10u
R? RK73F HEA]D&;J CHIP R 1.0mM JoO1/100W
R10 Rk FIFBEATN3T CHIF R 10K, J o 1/10uW
Wi . -3 R72-0670-0% CHIP R 0 BHM
D1 2 DAFZ20Z (KD CHIF DISDE
I MJIMEP04M I8P AMF X2)
e #| TCA001BF IZ(NSR Xé)
01 28027T120Y) CHIF TRANSISTOR
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PARTS LIST

Parts without Parts No. are nct supplled.
Les artlcles non mentionnes 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

PRES & Ry B & B S B8 /88 A
IF UNIT (X60-1300-00)

1 ”’)1 076705 CERAMIL 0. 01UF
CLASELIHIS0S CERAMIC 15PF
[ C91-076%-05 CERAMIL 0. 01UF
Ce CUASBLIHIS0S CERAMIIL 15FF
8 10 C91-076%-05 CERAMIL 0. 01UF

c: P 3 S 4

il £91-0117-05 CERAMILC 0. O1UF
12 513 l KAGF1H103Z CERAMIC 0. 010UF

1
;.»

14 16 91-011F%
“ -

LERAMILC 0. D47UF
" CKASF1HR23Z CERAMILC 0. 0z22UF
£1g -z C21-0119-05 CERAMIC 0. 047UF

[91-1008-05 LERAMIL 0. 0220F
C21-0119-05 CERAMIC (. 047UF
CLASEL 1HDS00 CERAMIC 5. OPF

£921-0119-05 CERAMIL 0. D47UF
CrASFIHE23Z CERAMIEC 0. 0Z2UF

NEo

D36 237 £91-011%9-05 |§LRQI‘1 i 0. 047UF K

£38 Co1-069-05 0. O1UF M
123% CEQ4WTHDRIM 0. U S0WV

L3940 £91-0119-05 CERAMIL 0. 047UF K
41 £91-1008~05 HRQN[! 0. 022UF K

43 C91-0119-05% CERAMIL 0. 047UF

k
44 CLASSLIHI0LS CERAMIT 100FF J
4% CKADEIHI0ZK CERAMILC 1000FF k.
D46 47 £91-0119-0% CERAMIC 0. 047UF K
48 L4503 1H4703 CERAMIC 47PF J

LLASUS THGB0Y CERAMIL &BPF J
CKASFIH103Z CERAMIIC 0.010UF  Z
CE92MIH333kK MYLAR 0. 033UF &

AWIHARTM E TRE 4. ?PUF 50WY
CEQAWIHRATM ELECTRE 0. 47?UF SOWY
CKASHEIMI02KC CERAMIC 1000FF K
CKASHIH2Z2 1K CERAMIC 220FF K.

CE92MIHIOBK | MYLAR 0. O10UF K
CEO4WLIH100M ELECTRA 10UF 50UV
CEQ4AWIHDIONM ELECTRE 1. OUF 50KV

259 CEDAWIHARTM ELECTRE 4. 7UF S0WV

L0 2MIH47? 3K MYLAR 0. 047UF K
61 2MIH103K MYLAR 0. 010UF K
L CI92MIHI3 3K MYLAR 0. 033uF K
263 CEO4WIALOLM ELECTRS 100UF 10WY

Léaa ELECTRE 10UF E0WV
:

65 MYLAR 3900FF :
66 67 ? 0. 47UF 50V
L68 0. 22UF 50l

270

47UF 10wy
el CEO4W] HF\': c ELECTRE (). 22UF . SDWV

o) MR MYLAR 8200rF k.
L3 .74 CEO4W1 H4F\ ?I"I ELECTRE 4. TUF SOWY
7?6 <77 £91-0119-0% CERAMIC - D4TUF. K
78 CED4AWIHER2M ELECTRE ?. 2UF S0WY

79 CEQAWIHO10M ELECTRE 1. OUF SOWY
80 C91-0119-05 CERAMIE 0. D47T0F K
81 CLAGSLIMI0LS CERAMIC 100PF J

63



15-4408

64

» New Parts -

Parts without Parts No. are not supplled.
Les artlctes non mentionnes 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 |merks
PRES & E|g B a8 F 8 B & 2/,8 % ® |
C82 -84 CKASBIHI02K CERAMIC 1000PF K
£8s | 090-2022-05 ELECTRE 150F 1éWY
£86 .87 C?21-0119-05 CERAMIC 0. 047UF X
cag CLASSLIMI20T CERAMILC 12FF J
r£8? CRZ2MIHIS2K MYLAR 1500PF K
70 LR72MIHI83K MYLAR 0. 018UF K
£91 COP2M1H103K MYLAR 0. 010UF K
caz LED4WLIAZ20M ELECTRY 22UF 1OWY
£73 CR92MIHE82K MYLAR 6BODPE K
£94 CEOQ4WIHAR?M ELECTRE 4, TUF S0V
95 L4950 1HA?00 CERAMIC 4PPF J
95 CR92M1H4 73K MYLAR 0. 047F K
96 | ~0767-0% CERAMIL 0.01UF M
Co7? ErASSL 1H390J CERAMIL 39PF J
79 L91-0769-05 CERAMIL 0. 01UF ™
100 £91-011%-05% CERAMIL 0. 047UF K
101 LK4ASRIHI02K CERAMIC 1000FPF K
102 L71-0769-05% RAMIL 0. 01UF M
103 CEO4W1H100M FLECTRE 10UF 506y
£in4 CL485LIHA700 CERAMIE 47PF J
105 CKA4SRIH221K 220FF K
£106 £21-0119-05% 0. D47UF K
£107 CLASSLIH4T?0T 47RF J
108 CEO4WIH010M 1. QUF SOWV
2109 CEOQ4W1HRATM 0. 47UF S0l
c11 CS1SETER4A™M 0. 47UF 2506
“111 CEO4WIHO1OM 1. OUF 50WY
£112 CEDAWIHIO0M 10UF S0WY
2113 CEO4WIHARTM 4. 7UF 30WV
cila CEQ4WIHO10M - 1. OUF S0WV
c1is C91-0117-05 0. OIUF K
C1ll6 CCASSL1IH10LT 100PF J
ci17 CEQ4AWIA4TOM 477UF 10WV
118 CEQ4WIHO10M 1. OUF SOWY
£i19 CED4AWIHI00M 10UF S0WY
2120 CR22M1IH 103K MYLQR 0. 010UF K
Cia1 : 4N1H010M 1. 0UF S0WV
Ciza-124 100PF J
L1258 1. OUF SOWV
Ci126 4, PUF S0V
C127.128 1. OUF S50WY
129 LLU4N104#UM 4°7PUF 10WV
2130 CEGQ4W1IH100M 10UF S0WY
£131 CED4WIHARM 4. TUF SOWY
1324133 CEQ4WIHO10M 1. OUF S0WyV
C134 CED4WIA4T0M 47UF 100V
2136 CEOQ4W1A470M 47UF 10OWY
137 CRASBIHI02K 1000FPF k.
2138-140 91011905 0.047UF K
cial CEDAWIA4TOM ELECTRE 4UF 10wV
14z £91-0119-05 LERAMIT 0. 047UF K
2143 £21-0767-05 CERAMIL 0. O1UF M
L1446 £91-0119-05% CERAMIL 0. 047UF X
12147 C91-0117-05 CERAMIL 0. OLUF K
148,149 £21-0119-05% CERAMILC 0. 047UF K




» New Parts

PARTS LIST

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

13-4408

L1680
Ci8r.182

183
184
0185
L1864
187

£188
1892
190
2191
L194

196
£i97?
12198
L1199, 200
201

C? Oz

7:2210

L91-0767-05
CEQAWIHRA r’N
CR9EMIHA S
» M(/JlHlD()I"I
CED4WIHRAT?M

CEDAWICLOLM
C90-0866-05
CR92MIHL04E
CR0-0864-05
CR92MIHIOFK

CEQ4AWIHRATM
CEDAWIA470M
CEQ4WLIHARTM
CEQ4W1A470M
CR92MIH473K

CO92M1IH182K
LkASRIH4 E’]k
L1011~

L -qUJJH]DDD
CKASEIHATLK

CL4TSLIH3308
1076905
CLASEL 1HOS [)l:

i 5. ]
L21-0117%- []EJ

CRASBIHSA1K
CEQAWIA470M
CKASF {H22 37
CED4AWIA47?70M
C21-0119-05%

CKASF I HA2 32
C91-0119-05
CO91-1008-05
C91-076%-05
CEDAWIHIDOM

CledSR1IH222K

CEO4WIHTIO0M
L91-0119-0%5
C05-0315-05%
C05-0030-1%

E4Q-273-03

E40-0373-0%
E4D~-0473-05

E40-057¢3-05
E40-0673-05

CERAMIC 0. O1LUF M
ELECTRE 0. 47UF S0WY
!"IYl AR ATDORF k.
10UF S0WY
0. 47UF S0WV
- 100UF 16WY
A470UF £ 3WY
0. 10UF K
220UF 10WY
0. 010UF X
0. 47UF S0WY
47UF 10WY
4. 7UF S0WV
AL 4FLF 10WY
MYL AR 0. 047UF K
MYLAR 1800FF K
CERAMILC 470FF K.
CERAMIC 0. 01UF k.
CERAMII 10PF D
CERAMIL 470FF k
CERAMIC 33FF

J
0. DLUF i
S OFF [
3. OFF [
0. D1UF k.

CERANIE

CERAMIC SE0PF k.
ELED [F-\@ 47UF IDNU
- 0. D22UF
Lk 4T )DWU
CE] R(—W 1 0. DAYUF K
CERAMIC 0. 0z22uF 7
CERAMIC 0. 047UF K
CERAMIT 0. D22UF K
CERAMIC 0. 01UF M
ELECTRE 10UF S0WY
2200PF K.
10UF SOV
. 0. 047UF K
FR[NN[N(J CAP (60
TRIMMING AR (20F)

(MINI.2F)
(MINY.3P)
(MINI . 4F)
(MINT . SP)
(MINI.&F)

PIN CBNNECTER

PIN CANNECTSR

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

sREE (t B |5 B e & 8 B & B/ % & =)

2150 CR1-0117-0% 0. 0LUF K

Lisi. 182 091011905 0. D47UF K

153 LC455L.1H470T 4TPF J

154,195 £91-0119-05 : [ 0. 047UF K

£156 L4550 1H1800 CERAMIC 18RF J

158,159 C91-0119-05 CERAMIC 0. 047UF K

L1460 C21-0117-0% LERAMIL 0. O1UF i

2161 LCAS55L1H470T CERAMIL 47PF J

Cléz-165 L91-0769-0% CERAMIC 0. D1UF by

Cl66 CEQAWIHD10M ELECTRE 1. 0QuUF S50V
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»x New Parts

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

'PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation marks
CREE (&t W |g B 8 & B B R /788 % | fEE
E40-0773-05 PIN CONNECTER  (MINI.76)
- E40-0973-05 FIN CONNECTER  (MINT.9P)
E40-1073-05 FIN CENNECTER  (MINT.10P)
- FO2-0424-04 HEAT SINK
CF1 * FILTER
CF2 * FILTER
CF3 FILTER
CF4 CERAMIT FILTER
L1 L34-0708-05 CRIL
La L.34-0943--05 CAIL
L3 .4 1.34-0664-05 CEIL
LS L34-0245-0% CEIL
L& 1.30-0503-05 IFT
LY L40-4711-13 SMALL FIXED INDUCTHR
L9 LAQ-1021-13 SMALL. FIXED INDUCTER
L10 140151114 SMALL FIXED INDUCTER
L1l L40-1011-14 SMALL FIXED INDUCTER
Lia 1.34-0535-05 CRIL
L.13 l.40-1011-14 SMALL FIXED INDUCTER
Li4 L40-3391-13 SMALL FIXED INDUCTER
1% L.32-0201-0% SCILLATING C8IL
Llé& L40-3392-02 SMALL FIXED INDUCTRR
.18 L.34~2124-05 COIL
L19 £40-1021-03 SMALL FIXED INDUCTER
Lz20 L40~1011~14 SMALL. FIXED INDUCTER
Lzl L40~-6825-04 SMALL FIXED INDUCTER
X1 #1LP-1302-05 ERYSTAL RESENATER
- NOT-D641-05 SLEREW
- N30-3004-46 PAN HEAD MACHINE SCREW
UR1 #| R1Z2-7407-05 TRIMMING PET. (300K
URz! R12~-3447 TRIMMING POT. .
VR3 R1 TRIMMING PET.
UR4A 5 R1. TRIMMING PRT. (5K =T
UR6G R12-5417-05 TRIMMING PT. (100K)SPEECH PREC
VR R12-2414-05 TRIMMING PRT. (SK)ICARRIER SUP
VR 2344705 TRIMMING FAT. (LOK)CARRIER SLF
VR? .10 TRIMMING FOT. (S0K)CW SIDE TONE
W7 JUMPER REST 0 S8HM
24 JUMPER REST 0 8HM
Wa3 .44 2-0150-05 D 8HM
W47 72-0150-05 0 8HM
Wal .52 72-0150-0% 0 8HM
- WSS R2-0150-05 0 8HM
D1 -6 10[] 4 DIBDE
D? .8 DIGDE
D9 DIBDE
D10 1518 DIBDE
D11 185133 DIADE
pia - 151587 DIBDE
D19 -2z 1N60 DIBDE
D23 -af 155133 DISDE
D30 IN6GD DIADE
D31 -34 155133 DIBDE
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* New Parts

PARTS LIST

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

15-4405

New

Ref. No. Address Parts No. Description Desti- |Re-
Parts| nation Imarks
CRES (6t B |g5 8 % % 2 BB/ AR i |
n35 1N6D DISDE
D3é 151887 DIRDE
D37 .38 51955 DISDE
D37 1NGD DINDE
D40 151555 DIBDE
D41 55133 DISDE
D42 .43 IN&D DIADE
D45 46 158133 DIRDE
nae MIz04 DIBDE
pag .49 155133 DISDE
D50 151587 DISDE
D& MTZ9. 108 DIRDE.-
D32 VO6R DISDE
DE3 -S54 151587 DIBDE
D55 MTZ6&. 2JA DIBDE
T 158133 DI8DE
D60 M2 DISDE
Dé #1 DAN4OL DIBDE ARRAY
D62 MZ921 DISDE
D63 155133 DISDE
DEG b6 DIBDE
D67 & DISDE
pes ~-v2 ME9Z1 DIRDE
D74 75 MZ921 DIRDE
D76 -B0O | 55133 DINDE
1 51555 DIBDE
i 185133 DISDE
1ot BX7191 TC(NRTCH/PEAK FILTER)
T2 MUZZSTR I
13 # [ MPALE123F TC(DUAL MENB MALTI)
103 #] BNPALS123N ic
Ia UPIIlHBHr 1w
E .6 : I (BALANCED MODULATER)
(o7 2002 IC(BPE AMP X2)
e .9 ¥ M?aLBDDP I
g 9 SNT4L 500N I
10 HX&l‘d TC(2CH SWITCHING 10)
ot .z JBKPIGRY FET
a3 2BC2458(Y) TRANSISTOR
04 DTCLI4ES DIGITAL TRANSISTER
05 dSK?S(GR) FET
6 . DIOl[AL TRAMSISTER
7«8 ‘3(GR) }1
19 *458(Y)
110
il DIGITAL TRANSISTER
iz TRANS [STER
iy =5 DIGITAL TRANSISTER
4 DTC143TS DIGITAL TRANSISTER
DLS DTC114ES DIGITAL TRAMSISTRR
fié A59 (BL) TRANSTSTER
ni? : 158Y) fkﬂ STRR
nig 25R1048(Y) fhﬂN 1Li&h
19 28C24580Y) TRANSISTRR
20 25K192(6R) FET
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* New Parts

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

PARTS LIST

Ref. No.
PRES

Address
# @&

New
Parts|

i

Parts No.
B & F B

Description

B8R &2/8

®

Desti-
nation

it i)

Re- .
marks

wE

[36 37

047 .48

P
25K30ACH)
25A1048¢Y)

| 14ES
2459 (BL)
458(Y)

59-1070~00
X59-1080-00

TRANSISTER

DIGITAL TRANSISTER
TRANGTSTER

FET

TRANSISTAR

DIGITAL TRANSILTER
DIGITAL. TRANSISTER
TRANSISTER
TRANSISTAR
TRANSISTAR

DIGITAL TRANSISTOR
TRANSISTRER
DIGITAL TRANSISTER
TRANSISTOR
DIGITAL TRANSISTER
TRANSTETAR

DIGITAL TRANSISTER
TRANGTSTER

DIGITAL TRANSISTOR
TRANSTSTER
DIGITAL TRANSISTER
IGITAL TRANSIETER
TRAMSTISTOR

TRANSTETER

DIGITAL TRANSISTOR
THERMISTOR
THERMISTER

© TEME UMIT
SELECTIVITY UNIT
VEX LINIT




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

PC BOARD T5-4408

~ ANTI VOX __DELAY _VOX GAIN _

o) Xa—iglp O
Ayt

CAR —MICGAIN

IC1: AN7808, IC2, 3, 6: AN7805, IC4: LM2931Z-5.0, IC5, 8; NJM2904S, IC7

: NJM2803S, Q1: DTC114ES,

=
T

Q2: 25D1406(Y), Q3, 4: 2SK30(GR), Q5, 6: 25C2458(Y),D1: 151555, D2: MTZ7. 5JA, D5~12, 15~ 18: 155133,

D13: 831C

25D 1406(Y)

; %;%? E
8

28C2458(Y)
DTC114ES

&E
BC

2SK30(GR)

KD
s 6




13-4405 rc BOARD VIEW

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

28C1815tY)

28C3113
DTC114ES

o
m

Q1, 4, 6: DTC114ES, Q2: 28C1815(Y),

Q3: 28C3113(B), 05: BA718, D1: 151587,

D2: 151007, D3~5: 151001, D6, 8: MTZ9.1JC
or UZ9.1BL, D7, 25: MTZ27.5JA, D9: MTZ4.3JC,
D10: MTZ3.0JB, D12~23: 1N4448 or 151555,
D23: MC931




CIRCUIT DIAGRAM T3-4408

Refer to Schematic diagram on page 113.
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15-4408 pc BOARD VIEW

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

28C 1959 (Y)

25K192 (GR)#J
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% S

2SC2787 (L)

28C3113 (B)
25C2668 (Y)
2SC2458 (Y)
28C2459 ()

P K.
= E =G %

IC1, 4, 9, 18: NM6147, IC2: M54459L, IC3, 6: SN74LS90N, IC5, 10: M54460L, IC7, 8, 11, 12, 14: SN16913P, iC13,
16: SN745112N, IC15: SN74810N, IC17: MB87006, Q1, 2, 10, 11, 16, 17: 2SC3113(B), Q3~5, 12~15, 18~20, 22~ 24,
26~30, 37: 25C2668(Y) Q6, 7, 9, 25: 25C2458(Y), Q8: 28C1959(Y), Q21: 25C2787(L), Q31~35: 25C2459(BL}

79 Q36: 2SK192A (GR)»J




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

PLL UNIT (X50-2050-00)

CIRCUIT DIAGRAM T1S§-2403

Refer to Schematic diagram on page 113.
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T5-4805 pc BOARD VIEW

i
L

Q1, 36: 25C2459(BL), Q2, 45: 2SA562(Y), Q3, 4, 6, 7: 2SK125-5, Q5: 35K74(L), Q8, 9, 12, 21~ 25, 29~ 31: 25C2668(Y),

Q10, 11, 13, 14: 35K122(L), Q15: 2SC2570A, Q16: 28C2538, Q17 ~20: DTC143TS, Q26: 2SC1959(Y), Q27: 25C2053,

Q28: 2SK192A(GR), Q32, 33, 35, 37, 39: 2SC2603(E), Q34, 46: DTC124ES, Q38: ,PC4558C, Q40: M74LS145P or SN74LS145N
Q41: M54561P, D1: 151555, 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: 1SS133, D25, 34~38, 41~43, 45, 47, 49, 51: MAB858,

D30~ 33: 151587, D44, 46, 48, 50: ITT310TE, D52, 53: 1N60, D54: MV 13, D59: VZ3.0B, D67: DAN401, D68: US1090,
D69, DSP-301N ‘
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CIRcUIT DIAGRAM T3-4408

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

CONTROL UNIT (X53-1450-00, 11, 12) Component side view DISPLAY UNIT (X54-1870-00) Component side view
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50: DTC144WS, Q8~ 13, 18~ 24, 25: DTA114ES, D1, 2, 5~9, 51~71, 73, 75, 82~84: 1SS133, D81: 185101 ; D1~4: 181555, D5, 6: MTZ6.2JA, D50, 51: 155133, D52: 1SS101
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CONTROL UNIT (X53-1450-00) : DISPLAY UNIT (X54-1870-00) A/4 :
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CIRCUIT DIAGRAM T3-44035

DISPLAY UNIT (X54-1870-00) A/4 Refer to Schematic diagram on page 113.
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13-4405 pc BOARDICIRCUIT DIAGRAM

FINAL UNIT (X45-1470-00) Component side view

Q1: 28C2075, Q2, 3: 25C2509, Q4, 5: 25C2879, Q6, 7: 25D1406 (Y), @8: 25C1815 (Y), Q9: AN6551, D1: MV-5T, D2,

3: SV03YS, D4: 1SS133 or 1S15565.

FINAL UNIT

FINAL UNIT (X45-1470-00)

SRS TR
L

2S5C1815 {Y)

28C2075

25D 1406 (Y)

25C2879

Refer to Schematic diagram on page 113.
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13-4408 pc BOARD VIEW

IF UNIT (X60-1300-00) Component side view

IC1: BX7191, IC2: MC3357P, IC3: M74LS123P or SN74LS123N, IC4: ,PC1158H2, IC5, 6: AN612, IC7: ,PC2002V, IC8, )
9: M74LS00P or SN74LSOON, IC10: BX6124,Q1, 2, 5, 7, 8, 46: 35K73(GR), Q3, 9, 17, 19, 23, 24, 34, 42, 45, 53, 54: 25C2458
(Y), Q4, 6, 11, 13, 15, 22, 28, 36, 37, 39, 41, 43, 50, 55: DTC 114ES, Q10, 12, 16, 40, 44, 52: 25C2459 (BL), Q14, 29~ 32,
47, 48, 51: DTC 143TS, Q18, 21, 27, 49: 2SA1048 (Y), Q20: 25K192 (GR), Q25, 26: 2SK30A (0), Q33, 35, 38: 25A562TM ..
D1~6: 181007, D7, 8, 10, 12~18, 36, 50, 63, 54: 151587, D9, 11, 23~29, 31~34, 41, 45, 46, 48, 49, 56~59, 63, 76~ 80,
82~84: 1SS133, D19~22, 30, 35, 39, 42, 43: 1N60, D37, 38, 40, 65, 66, 81: 1S1555, D47: M1204, D51: MTZ9.1JB,

D52: VO6B, D55: MTZ6.2JA, D60, 62, 68~72, 74, 75: MC921, D61: DAN401, D67: 1SS101 :




IS-MIIS PC BOARD VIEW

IF UNIT (X60-1300-00) Component side view

3 «gi%%}i:“

2SA562TM

25C2458 (Y)
28C2458 (Y)
2SA1048 (Y)
DTC114ES
DTC143TS

O

2SK30A (0)

3SK73 (GR)

IC1: BX7191, IC2: MC3357P, IC3: M74LS123P or SN74LS123N, IC4: ,PC1158H2, IC5, 6: AN612, IC7: ,PC2002V, IC8, )
9: M74LS00P or SN74LSOON, IC10: BX6124, Q1, 2, 5, 7, 8, 46: 3SK73(GR), Q3, 9, 17, 19, 23, 24, 34, 42, 45, 53, 54: 2SC2458
(Y), Q4, 6, 11, 13, 15, 22, 28, 36, 37, 39, 41, 43, 50, 55: DTC 114ES, Q10, 12, 16, 40, 44, 52: 25C2459 (BL), Q14, 29~ 32,
47, 48, 51: DTC 143TS, Q18, 21, 27, 49: 2SA 1048 (Y), Q20: 2SK192 (GR), Q25, 26: 2SK30A (0), Q33, 35, 38: 2SA562TM ..
D1~6: 151007, D7, 8, 10, 12~18, 36, 50, 53, 54: 151587, D9, 11, 23~ 29, 31~34, 41, 45, 46, 48, 49, 66~59, 63, 76~ 80,
82~84: 1SS133, D19~22, 30, 35, 39, 42, 43: 1N60, D37, 38, 40, 65, 66, 81: 151555, D47: M1204, D51: MTZ9.1JB,

D52: VO6B, D55: MTZ6.2JA, D60, 62, 68~72, 74, 75: MC921, D61: DAN401, D67: 1SS101
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CIRCUIT DIAGRAM TS-4408

Refer to Schematic diagram on page 113.

DISPLAY UNIT
(X54-1870-00)(D/4)

- The voltages measured when receiving 14.1 MHz, LSB, ( ) inTX
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13-4403 pc BOARD VIEW 19-0405 circuIT DIAGRAM

AT UNIT (X57-1150-00)

AT UNIT (X57-1150-00) Component side view AT UNIT (X57-1150-00) (A/2) .
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13-4405 ciRcuIT DIAGRAM

AT UNIT (X57-1150-00) Refer to Schematic diagram on page 113.
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15-4408

DISASSEMBLY
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J M3x6 (F) Ni
L M3xs 8h Ni
P 238 (Br-~TapINi

- N33 - 3006 - ¢

- N35-3006-41 44
1 N87 -3008 - 4/

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

81



13-4405

DISASSEMBLY
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. N35-3006-46

' (xéoqsoo-oo;\\l

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.




13-4405
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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TS-440(E/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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vxs_j/\\\ B
0

Parts with the exploded numbers larger than 700 are not supplied.
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PACKING
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26,27,28,30,
31,66,84 ‘

4lj@l

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

15-4403

POWER ch—@—c;m SQL—@—NOTCH
. OFF s‘ BTy 20 :: M CH SCAN A VFO B8 sPUIT AT T
a1 /s /s fes
voicE  ne  ATT :an © ‘ 11‘? ; '3' "5”1:02:“:50 w E’ '_‘ I_I ':l' I, II_I' 1'7 ) I_I ’P '7'13 l‘_-l' ‘ “
\—r [onam [T Mk [ Tw SCRX [Fiock] [ NoeH] _ JAT TuNg]
HF TRANSCEIVER, = (=) =) = [soe] [==]
Iﬁl\ixot:agrss@:‘os] MODE/KEY — —RNCTIoN—— | " §0 T @
IVLSB ” uss “7cw ” AW ” FM I e /\
-SEND  AUTO AT TUNE rr_P_G.‘ Sin_:_‘ NEP_GI ,5?;1_1 Pr—
D00 O
mREC THRU OFF L
prones | ([aev . J{SCAN ) (cLear j] ' =)™ r.iock Proc noton ASS  SELECTVITY
U BAND_[TF] AUTO
@ UVFO/M | A | BN ﬂ i I l l l ’@
Mic
u J
PREPARATION
Unless otherwise specified, set the controls as follows.
POWER............... ON SELECTIVITY ..cocevnnns AUTO CAR ..ot MIN ATTSW ..o, OFF
BAND ..., 14 AGC FAST .o, SLOW IF-SHIFT ............. CENTER SEND/REC ................. REC
AF e MIN NOTCH SW ............... OFF FUNCTION AUTO .o OFF
RF e MAX PROC SW......coveeennns OFF AB....o A AT TUNE......ccovvinnenns OFF
NOTCH....c....ce..e CENTER F.LOCK SW ........ovveee OFF RIT,XIT,SPLIT ...... OFF VOX SW ..o, OFF
SQUELCH ........... MIN TMHz SW......ooooinnis OFF
MIC.....ocoenns MIN NB SW..ioiiiiriieivivinnns OFF

REQUIRED TEST EQUIPMENT

1. DC Voltmeter (DC V.M)
1) Input resistance: More than TMQ
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: 1MQ 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: 1TmV or less to 1V, low distortion
6. AF Dummy Load
1} Impedance: 8Q
2) Dissipation: 3W or greater
7. Oscilioscope {SCOPE)

Requires high sensitivity, and external synchronization
capability.

20A, High-precision

10.

11.

12.

13.

Sweep Generator (SWEEP)

1) Center frequency: 50kHz to 90MHz

2) Frequency deviation: Maximum + 35MHz
3) Output voltage: 0.1V or greater
Standard Signal Generator (SSG)

1) Frequency range: 50kHz to 50MHz

2} Output: —20dB/0.1uV to 120dB/1V

3) Output impedance: 500

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: 50MHz or greater
Noise Generator

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

RF Dummy Load

1) Impedance: 150Q and 200

2) Dissipation: 150W or greater

Power Meter

1) Impedance: 500
2) Dissipation: 150W cintinuous or greater
3) Frequency limits: 60MHz or greater
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90

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

INPUT Qo] OUTPUT
To PLL unit or 5P 1N60 .
Control unit NGO T1 oo To oscilloscope
GND O- - s O GND

16. Directional Coupler

17. Power supply
PS-430

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

< REFERENCE >

Japanese '"SG’’

American "'SG"’




ADJUSTMENT

* VOLTAGE CHECK, ADJUSTMENT

15-4408

Measurement Adjustment
Item Condition Test Specification/Remarks
equipment |- Unit | Terminal Unit Part Method
1. Voltage 1} POWER : ON DC V.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 [SW"A"|VR-4 2.6V +0.05V, -0V
27— 4 |IF VR-5 8.8v
¢ COMMON ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment Unit Terminal Unit Part Method
1. CAR MODE : USB Oscilloscope| IF 14— 2 |IF L15 0.4V/p-p +0.05V/p-p
Freq. counter| TC2 8.3750MHz + BOHz
¢ PLL ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment Unit Terminal Unit Part Method
1. Reference
oscillator
frequency 36MHz Freq. counter} PLL TP6 PLL TC1 36.000,000MHz % 10Hz
(R96)
2. RIT 1) FREQ : 14.0000MHz DISPLAY SW A" {VR3 14.000,00 RIT.0.0
MODE : AM
RIT Pot : CENTER
RIT SW : ON
2) RIT Pot. : FULL CW (+} 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 +0.2V
{R148)
4. VC04 1) FREQ : 14.0000MHz bC V.M PLL TP1
MODE : AM iL2) PLL T1 3.8v +0.1V
Disconnect PLL- 6 connector
when PLL unlocked.
2) MODE : USB 4.2~4.6V
3) MODE : LSB 3.2-3.6v
4) MODE : USB Freq. counter| PLL 3-2 SW”A’ {VR7 456.875kHz =1
IF SHIFT Pot. : CENTER
5) IF SHIFT Pot. : FULL CW 457.875kHz or more
6) IF SHIFT Pot. : FULL CCW 455.875kHz or less
7) \F SHIFT Pot. : CENTER 456.875kHz 456.874~456.876kHz
5. VCO3 1) FREQ : 13.9998MHZ
MODE : AM DC V.M PLL TPZ2 PLL T2 6.2v +0.1V
{L13)
2) FREQ : 14.0000MHz
MODE : AM
6. PLL 6.6MHz | 1) FREQ : 14.0050MHz Oscilloscope | PLL TP3 PLL T3~5 [MAX Ref. 0.2V/p-p
BPF MODE : AM (R60)
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19-0405
ADJUSTMENT

Measurement Adjustment
Item Condition Test Specification/Remarks
equipment | Unit | Terminal | Unit Part Method
7. PLL 1) MODE : AM Tracking  (PLL  [IC8-1 TRACKING
62MHz BPF Readjust T9 (VCO2 OSC coil) to |{Gen. {1 pin) seo0q ouT| GENERATOR
unlock. (Core is fully bottom po- 3dB or less
sition) E {
2) Connect 5600 resister in Tracking | Spectrum TP4 76,7,8 GND Q GND ¥
Gen. output line. Use oscitlo- analyzer (R64) MVRI
scopes probe to connect to spec- |Probe (ggg)
trum analyzer. <
Shield 66MHz
J
[e]e) 69.5MHz
M\ oa
e
ouT
8.VC02 1) Reset operation must also be DC V.M PLL TP5 PLL T9 6.4V T9 has two peaking point.
performed. {L21) Adjust as shown below.
*See a microprocessor +0.1V
operation check.
1) FREQ : 14.0000MHz
MODE : AM ‘
2} FREQ : 13.999,9 : MHz 2.2~3.0V
MODE : AM
3] FREQ : 14.000,00 MHz Spectrum |PLL TP4 PLL VR1 L23 and L21 shorted r
MODE : AM analyzer (R64) to ground. (PLL 2048
unlocked) or more
Adjust spurious radia-
tion level. {568.25MHz}
58.25  66.5MHz
9. PLL 30MHz |FREQ : 14.250.00MHz Oscilloscope | PLL TP7 PLL T10,11 |MAX Ref. 0.3V/p-p
BPF MODE : AM IC12-5pin 12
10. PLL 38.5~ IFREQ : 14,250.00MHz Oscilloscope | PLL TP8 PLL T13,14 |MAX Ref. 0.2V/p-p
39MHz BPF | MODE : AM (R112) 15
11. PLL VCO 1) Disconnect RF unit coax. cable |Tracking PLL IC14-1pin
(6.5~ {(VCO) Generator
ggg"“” 2} Connect 5600 resistor in Track- |Probe P9 PLL [T16,17 37.5d8 Less than 2dB
ing Generator output line. Spectrum {L33) ,18,19 Ripple 2d between peak and
Use oscilloscope’s probe to analyzer 3dB or less point of 37.5MHz.
connect to spectrum analyzer.
45dB or more
[
42MHz
12. 39MHz FREQ : 24.9500MHz Spectrum |PLL TPS PLL VR2 -
Spurius MODE : AM analyzer {L33) Minimum
radiation 42dB or more
) 31MHz 39MHAz
13. VCO1 1) FREQ : 29.9999MHz
MODE : AM T21 +0.1V
FREQ : 22.0000MHz 5.3~6.3V
2) FREQ : 21.9999MHz +0.1V
DC V.M PLL TP10 RF T22 2.5V
FREQ : 14.5000MHz R138) 5.3~6.3V
3) FREQ : 14.9999MHz 123 +0.1v
FREQ : 7.5000MHz 5.3~6.3v
4} FREQ : 7.4999MHz — +0.1V
FREQ : 30.0 (30kHz) 5.6~6.5V
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¢ RX ADJUSTMENT

ADJUSTMENT

15-4405

Measurement Adjustment
Item Condition Test Specification/Remarks
equipment | Unit Terminal Unit Part Method
1. IF AMP FREQ : 14.1750MHz SSG Rear ANT RF T4.5,3 | MAX S/N 10 dB or more at ~ 8dB
{common) MODE : USB AF V.M Panel EXT.SP input, 1V or more/8Q at
RF GAIN Control : MAX Oscilloscope AF GAIN control MAX.
Use the minimum SSG input AF dummy- T7.8,15|Repeat 2~ 3 times
possible during alignment. load (8Q) 9, 12, l|in case of T4,5,3,12,
10,11 110,11
2. 2nd MIX FREQ : 14.1750MHz SSG RF VR2 MAX AF Noise level.
balance MODE : USB AF V.M
Connect the SSG to ANT terminal. ‘| Oscilloscope
3. 1st MIX FREQ : .100.0 {100kHz) RF VR1 MIN AF noise level,
batance MODE : USB
4, IF TRAP FREQ : 29MHz Band RF T1 Internal spurius beat |Repeat 2~ 3 times 70dB or more
S8G : 45.06MHz TC1 MIN.
OUT : 80 dBu
5. RX DET 1) FREQ : 14.1750 MHz RF V.M IF Qo IF TC1 MIN
Balance MODE : USB or {emitter)
RF GAIN : MIN Oscilloscope {R77)
IF SHIFT : CENTER
RF GAIN : MAX after
adjustment
6. IF AMP FREQ : 14.1750MHz SSG Rear IF L1,2,3 |MAX AF output
(SSB) SSG : 14.1760 MHz AF V.M panel 4,18,6 {Use the minimum
OUT : 0 dBy Oscilloscope SSG input possible
MOQODE : USB during alignment.
7. IF AMP FREQ : 14.1750MHz IF L6 MAX AF output
(FM) SSG : 14.1750 MHz
MOD : 1kHz, DEV: 3kHz
OUTPUT : 30dBpu
MODE : FM
8. S-METER FREQ : 29.0000MHz ANT IF VR3 Full scale 60 30dB + 10dB
{FM) MODE : FM / d8
SSG : MOD OFF
|OUTPUT : 30dBy
9. S-METER 1) No signal S-meter iF VR2 Set to starting point.
(SSB) (SSG output: OFF) {Meter zero)
2) FREQ : 14.1750 MHz SSG Rear ANT IF L3 S1
MODE : USB S-meter panel Adjust counter clock-
SSG output : 8dBu wise from peak.
(turn slug out)
3) SSG output : 40dbyu VR3 s9 40dB + 6dB
10. Squelch 1) MODE : CW Speaker EXT. IF VR4 Adjust VR slowly and |12 o’clock
threshold SELECTIVITY : WIDE SP stop at threshold.
SQGL control : 12 o’clock
11. Noise 1)} FREQ : 14.1750 MHz SSG Rear ANT RF T26 MIN
Blanker NB SW : ON DC V.M panel EXT R146 27
S5G output : 14.175MHz Oscilloscope SP {10kQ}
First adjust 20dB input, then
use the minimum input as
possible.
2) Noise Gen. : Low level Noise 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
2) POWER SW : ON load
3} Set to MEMORY CH17 when
turning VFO.
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ADJUSTMENT

¢ TX ADJUSTMENT

Measurement Adjustment

Item Condition Test Specification/Remarks
equipment Unit Terminal| Unit | Part Method

1. TX AMPM 1) FREQ: 14.1750 MHz " VR5 | MAX
MODE: CW Oscilloscope RF DRV RF T13,

CAR LEVEL control: MAX 16, 17|
RF unit VR 4: CENER

Disconnect DRV connector from RF _Cg.;_;
unit . Then, connect as shown right. OSCILLO
STBY : SEND 560 SCOPE

2) Reconnect this connector after (lr4aw)
adjustment.

2. Base Current | 1) FREQ: 14,1750 MHz
MODE: USB Ammeter Final | VR1 | Current drain First adjust VR1 and VR2 for
MIC LEVEI control: MIN (Minimum current) minimum.

CAR LEVEL control: MIN +200 mA Adjust VR1 for an increase of
FINAL unit VR1, VR2: MIN 200 mA when switched to
Connect Ammeter TX.

@ : EXT Power supply Then adjust VR2 for 200 mA
© : Power connector over this reading.

Adjust to minimum current with VR1 VR2 | Current drain

and VR2 in the Final unit. (Minimum current)

STBY: SEND +Driver current
(200 mA) + 200 mA
3. 1) ALC 1) FREQ: 14,1750 MHz Power meter|{ Rear panel ANT | Filter | VR1 | 95 W Caution: In no case should
(RF Qutput | MODE: CW the power be adjusted for
power) CAR LEVEL control: ALC scale MAX greater than 110 watts.
STBY: SEND
2) Power 2) METER SW: PWR VR6 | Set to PWR meter
meter STBY: SEND 95 W reading
4. Power down 1) FREQ: 29.7000MHz Power meter Filter | VR3 | 50 W +=2.5W
MODE: CW

’

CAR LEVEL control: ALC scale MAX
Connect ACC socket pin (PD) to
50 W from NC.

STBY: SEND

2) Reconnect this connector (PD)
to NC after adjustment.

5. Protection 1} FREQ: 14.2000MHz 1500 RF Rear panel ANT | Filter \/Rz 30w
MODE: CW dummy load
Coax. cable to 1500 dummy load Power meter, ———— e — o —
should be 1 m long. | 1m 1m |
STBY: SEND I TX_|pow. MH 15007 |
| |
e e e e s e o4
2} ANT: OPEN ' 18A or less
6. ALC meter 1) FREQ: 14.2000 MHz Power meter| Rear panel ANT | Filter | VR4 | Set to S meter ‘0"’ *If this adjustment is per-
MODE: USB formed, step 2} Base current
MIC LEVEL control: MIN must aiso be performed.
CAR LEVEL control: MIN
METER SW: ALC
STBY: SEND
2) Connect the AG to MIC Jack. Power meter VR4 | Set to ALC meter
AG: 1 kHz, 5 mV . AG Filter starting point.
STBY: SEND AF VM
3) AG: 6 dB increase level VR5 | Adjust for maximum
{1 kHz, 10 mV) ALC scale reading
ALC
7. Spurious FREQ: 21,2000 MHz Power meter RF VR4 —40 dB or less.
MODE SW: Cw Spectrum MIN
CAR LEVEL control: ALC scale MAX analyzer
STBY: SEND
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ADJUSTMENT

18-4408

Measurement Adjustment
ltem Condition Test Specification/Remarks
equipment Unit Terminal|{ Unit | Part Method
8. Carrier FREQ: 14.1750 MHz Power meter| Rear Panel ANT IF VR 7.8] MIN —40 dB or less
suppression MODES: USB and LSB Oscilloscope {Direc- Directional coupler
MIC LEVEL control: MIN or Spectrum tional
STRY: SEND analyzer coupler)
or Spectrum
scope analyzer
9. SSB made FREQ: 14.1750 MHz Oscilloscope | Rear panel ANT | Cont. | S50 | Adjust as shown *If this adjustment is
frequency MODES: USB and LSB {Direc- (DIP | below. performed, step 8 must also
response AG output: Two tones 5 mV tional SW) be performed.
300, 2700 Hz coupler) \
Set output to 50 W using MIC
LEVEL control. DIP SW 1 oK
STBY:"SEND 10KO smy [C 2 B 7 65 435 2 1
A6l P
Joons o |COHHHHHBHA
o2 oKD o
27004z Luss— L—yrsp—]
| 200 50 400 100 25 i NG
400 100 25 200 50 |
DIP SW are adjustable from —400 to +375 Hz.
If two tone generator is not available, adjust for equal output power at 300, 2700 Hz, as measured on wattmeter.
10. Speech 1) FREQ: 14.2000 MHz Power meter| Rear panel | ANT IF VR6 | Level should be the .
processor MODE: USB AG same between ON
AF V. M. and OFF
AG output: 1 kHz, 10 mV
Set output to 50 W using MIC
LEVEL control
PROC SW: ON and OFF
STBY: SEND
2) AG output: 1kHz, 1 mVv 25W or more
{20 dB down)
STBY: SEND
11. FM. DEV. 1) FREQ: 28.7000 MHz Power meter| Rear panel ANT RF VR6 | 4.6 kHz +0.1 kHz
MODE: FM Linear {Direc-
AG output: 1 kHz, 30 mV detector tional
50 mV (K} AG coupler)
AF V. M.
2} AG output: 1 kHz, 3 mV
5 mV K} RF | VR3 | 3 kHz +0.1 kHz
12. CW Side MODE: CW Power meter. EXT. 0.63v/80
tone CW BREAK IN SW: SEMI AF V.M SP IF VRO
AF GAIN control: 12 o’clock Oscilloscope -
VOX GAIN control: MIN
STBY: REC
Connect KEY to KEY jack and
close the key contacts.
13. Auto antenna | 1) BAND: 28.5000 MHz 150Q RF AT TC1 | Minimum SWR meter | Repeat 2~ 3 times.
tuner MODE: CW dummy load reading
(If AT-440 is | CAR LEVEL control: MAX 10 cm
installed) AT unit VR1: 12 o'clock [Tsa0}4 {7502]
VR2: Fully CCW
AUTO-THRU SW: AUTO
ATTUNE SW : ON
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15-4405
ADJUSTMENT

Measurement Adijustment
Item Condition Test Specification/Remarks
equipment Unit Terminal| Unit | Part Method
2) AT-TUNE SW: OFF Set as shown!

Disconnect No.(D connector from right.
AT unit. PWR "0 S
STBY: SEND ) swm Y

Set. SWR 1.25 reading when VFO
dial is turned.

3) STBY: REC AT | VR2 | Adjust VR2 until AT
AT TUNE: ON TUNE indicator just
goes off.

4) AF TUNE: OFF
Reconnect No.() connector after
adjustment,
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ADJUSTMENT

MICROPROCESSOR OPERATION CHECK

13-4405

1MHz STEP SW: OFF
Depress the 'BAND : UP”’
key once.

Press repeatedly.

item Condition 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 The ‘‘Beeper’” sound simul-
key. Then release the taneously with POWER ON,
key.
2} FUNCTION SW: B FREQ: 14,000.0kHz
MODE: USB
VFO B: Lights
3){VFO/M| SW: ON The frequency display disap-
M.CH SW: Change the chan- | pears. M.CH display lights
nels in 00 through 99 order. | and displays 00—99 order.
Split display lights when
turning VFO dial 8099,
2. Band 1) [VFO/MM] SW: OFF FrReQ : [1][8], [0} 00.0kHz

The “‘Beeper’’ sounds simul-
taneously.

The MHz display O 0O, O
counts up. The ‘‘Beeper’’
soudns simultaneously.

2} Hold the “'BAND : UP”*
on.

FREQ:

14,000.0 18,000.0
T {
10,000.0 21,000.0
1 1
7,000.0 24,500.0
T i
3,500.0 28,500.0
T 4
1,600.0 29,600.0
- - 4

The ‘Beeper’’ sounds at
each Key-press.

3) Depress the “BAND:
DOWN'’ key once.

Repeat the operation.

FREQ: (J 7, OJ 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.

Hold the "DOWN" key on.

1MHz LED (green) lights.
FREQ: O O ,000.0kHz
The MHz display O O
advances 1MHz at each
key-press.

The display steps down

1MHz at each key-press.

Item Condition Operation check
3. Dial 1) FREQ: 0,000.0kHz
(@) 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.
@) Tum the VFO control
slowly clockwise.
4. MODE Change MODE (ex: depress | CW,"'C"* morse code—— - —
function .| CW once) EX: L.SB ~—--
L.SB, usg --—
UsB, CW ———-
CW, AF, AM —-
FM, FSK) FM —~—-
FSK —~——m
LED lights when depressing
MODE SW.
5. 1) Depress the once. | The frequency display dis-
KEY appears.
—— MODE/KEY —— Seven bar's éegment and
two decimal point displayed.
(3]
Lusd [ew
—PG.St— —PG.S2—
(] |
a3l
2) Depress MODE/KEY FREQ: 16.7890MHz
(6] [2] The ‘’Beeper’’ sounds simul-
taneously.
6. Memory 1) FREQ: 14.0000MHz The frequency displays dis-
write MODE: USB appears.
100 CH VFO/M | SW: ON M.CH " Two decimal
memory ,,'_'; E — point only
00—8%: M.CH display lights and dis-
NORMAL plays 00 in order.
91—99: | 2) Repeat VFO/M SW: ON | FREQ: 14.0000MHz
SPLIT CH

The ‘“Beeper’’ sounds simul-
taneously.

3) SW: ON

The frequency display dis-
appears.

M.CH display lights and dis-
plays 00 in order.

M.SCR LED light.

4) SW: ON again

FREQ: 14.0000MHz
(Memory is written already)

5) VFO/M SW: ON

FREQ 14,0000 MHz
M.CH display iights and dis-
plays 00 in order.
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15-4405
ADJUSTMENT

TOP VIEW

VR7 L18 VRS

L5

L4
TC1 L3

L2
VR2

L6
VR10 L12
VRO L

VR14

VR13

e —————— VR4 (RF GAIN)
- VRS (RIT)

VR7 {IF SHIFT)

VR1 VR6 VR3 VRS
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15-4405

ADJUSTMENT

INNER VIEW
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13-4405

BOTTOM VIEW

100

ADJUSTMENT

VR4 S| VR2 VR3
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13-4408

LEVEL DIAGRAM
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13-4408

LEVEL DIAGRAM
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BLOCK DIAGRAM
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PS-al

ADJUSTMENT
1. OUTPUT VOLTAGE
1} Connect the load and set the current to 20A. oy
2) Adjust output voltage to 13.8 V+0.4 V with VR1. + -
. ] g 0w
2. PROTECTION CIRCUIT * A

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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P3-al
SCHEMATIC DIAGRAM/PC BOARD

SCHEMATIC DIAGRAM (X43-1520-00)
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PARTS LIST
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x New Parts

PARTS LIST

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

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PWBES & R | gm B & &8 B B & 2/8 8 it =) 5%
PS-50
- | ADL-1000-02 CABE (LUPPER)
- *| ADL-1001-12 LASE (LBWER)
# nm 1()0c ~1é A (LBWER)
- * L -03 FANEL AS8Y KMW
| AZ0- aaa_ -3 FANEL ASS X
- 1 AZD-2562-03 FANEL ASEY T
- *| A23-1491-03 REAR PANEL
- #| B40-3640-04 MEDEL NAME FLATE K.
- *| B40-3641-04 MEODEL NAME FLATE MWX
- | B4A0-3642-04 MEDEL NAME PLATE T
Ba1-0627~14 CAUTIEAN LABEL  (2200) MW
- B41-0630-04 CAUTIAN LAREL (2400 TX
- H4r -1733-14 CAUTIBN LABEL  (120V/2200/2400 | MTW
- 3 173314 CAUTIAN LABEL  (120V/2200/7240V 1 X
1770-04 LAREL (FUSE-40) MTW
- H4L 177004 LAREL (FUSE . 4M) X
| B4z-2430-04 CAUTISN LABEL  (1200) K
R4é&-0411-00 WARRANTY CARD K.
- # B50-8051-00 INSTRULCTIEN MAMUAL. KW
| B50-8051-00 INSTRUCTION MAMUAL X
- #| RE0-8052-00 NETRUCTIEN MANUAL T
Is1 '91 -D647-05 CERAMIC 0.01UF P
c2 3 L5371 -04%96-05 i o 470PF K
L4 -7 CKA4SEEH103F 0. 010UF F
L8 .9 #1 CR0-2034-05 . 22000UF 25KV
210 .11 Ik4qF1H4?dl LhRAN[I 0. 0474F Z
ciz A CR4SFIH1032Z CERAMIL 0. 010UF 7
- E18-0351-05% SRCKET
- E20-0283-05 TERMINAL. BRARD
- E30-1639-05 AL FPRWER CRRD
E30-1643-15% AC PBWER Z8RD kM
- E30-1644-15 AL FRWER CARD T
E30-1645-05 AC PBWER CARD W
- E30-1647-05 AL PEWER CHRD X
FO1~-0939-03 HLm SINK
- FOS-4022-05 GE (4n) MTW
FOS-4022-05 (4A) X
- FO5-6021-05 R (6R)
FO9-0410-04 HLAD PRETECTER (FAN)
- G02-0545-04 LEAF SPRING
| HO1-4693-04 CITEM CARTEN BEX KHMW
- #[ HO1-4693-04 ITEM CARTAN BAEX X
* | HO1-4694-04 ITEM CARTEN . BREX T
- HO3- a’B] -04 CARTAN BAX (BUTSIDE)
- Hi0-2567-02 POLYSTYRENE FRAMED FIXTURE (F)
- H10-2568-0 FRLYSTYRENE FOAMED FIXTURE (R)
- #1 H1z2-138%-04 PACKING FIXTURE
- # HLD -1430~-03 FPRETECTION CRVER
- H25-0105-04 PRETECTIBN BAG
- JOz-0323-05 FONT (F)




* New Parts

PARTS LIST

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

Ref. No.
ERES

Address
i B

New
Parts

#

Parts No.
B ek B B

Description

8B & 2/78 %

Desti-
nation

Re-
marks

& w| E

J0z2-0442-04

FRAT (R)

3
24
Cs
6
[ rd
8
L2 -1

Mzl
M4
Mo

F1

CI4SFIH103Z
KASF1HAT3Z
CEDAWIN331M
ZEO4AW1A470M

LK4SFINI03Z
CKASF 1HAT3Z
£90-0814--05

E23-0462-05
E40-073-0%
E40-0273-05
E40-0473--05

FOS-2035-15
Jaz-0428-05

{

AMIL 4700FF - F
N 0. 010UF  Z
0. 047UF 2
J30UF 16WY
47UF 10WV

0. 010UF  Z
0. 047UF 2

ERAMIL 4
4700UF  25WV

CE »
ELECTRE
TERMINAL

FIN CONNECTER
PIN CONNECTER
FIN CONNECTER

FUSE 20/)

FEWER CORD BUSHING

- J02-0443-04 FROT (/3.2
J13~0033-15 FUSE HBLDER
- HE 4 MBUNTING HARDWARE (METER)
* 904 MBUNT ING HARDWARE (ELECTRE)
J21-4180-03 MBUNTING HARDWARE (FAN)
#| J21-4181-14 MBUNTING HARDWARE (. T)
£| J30-0542-04 SPALER
JAz2-DAD3-0% POKER CORD BUSHING
J61-D408-05 WIRE BAND
K29-0758-04 FUSH KNEE
LO1-B2B6-05 FOWER TRANSFERMER
- NOD-0256-05 SUREW
- NO9-0658-04 BEREW
- N10~2030-46 HEXAGEN MUT
N15-1030-46 FLAT WASHER
- N30-2604-46 FAN HEAD MACHINE SCREW
N3D-3014-46 PAN HEAD MACHINE SCRE
~46 PAN HEAD MACHINE W
41 BUAL HEAD MACHINE 3
41 BINDING HEAD MAI
- ~41 BINDING HEAD
NB7-3006-41 BRAZIER HEAD T
NB 7300646 BRAZIER HEAD T
NB7-3012-45 BRAZIER HEAD
- NE7-3014~46 BRAZIER HEAD
NBB-3008-46 FLAT HEAD TAPTITE
51 540~1405-05 PUSH SWITOH  (PRKER) MTWY
52 £29-2406-05 RETARY SWITCH
- T42-0302-05 DI MBTR ASS
D1 5LP144B LED
D1 S2SUR10 DI18DE
X ZNSB8% TRANS ISTER
- #| X43-1520-00 FRWER SUFPLY FLE ASSY
X43-1520-00
L e CKASEZHATZP CERAMIL

P5-50
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»x New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

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

CRES £ ®|g I B & /A8 "

Rz 3 RE14GR3A4RT FL-PRO8F RE 4.7 J W

R4 F\D14DB Hiz21d SMALL-RD ia Joo1/2W

RB 9 S14GH3A010T FL~PROQF RE-J 01 J 1

RI1 .12 RS).4GBZ§(—\331J FL-PRB8F RS 330 J oW

R21 RE14GR3A1S1J Fl-PREYF P" 150 J oW

VR1 TRIMMING FET. (500)

VRZ2 TRIMMING PRT.  (S00K)

D1 151855 DI8DE

D2 3 UosE DISDE

D4 UZr 18R ZENER DISDE

D5 Uz3. 1RL ZENER DISDE

Dé 151555 DINDE

D? LzZ9. 1RL ZENER DISDE

n8 UZ13BH ZENER DISDE

b7 181585 DI8DE

1 25AGEZ(Y) TRANSIETER

2 .3 SECR4S TRANSISTOR

L4 TRANSISTOR

0% TRANSISTER

TH1 ! THERMISTOR

THz 5TP4 1L THERMISTER




ADJUSTMEN

T

SCHEMATIC DIAGRAM/PC BOARD

1. Connect the load and set the current

to 15A.

2. Adjust output voltage to 13.8V +0.4V

with VR1.
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PS-430
SPECIFICATIONS/PARTS LIST

SPECIFICATIONS Part No. marks Description Ref. No.
Input voltage: 120/220/240V AC+10%, 50/60 Hz E30-1645-05 AC cord w
Output voltage: 13.8V DC (standard voltage) E30-1647-05 AC cord X
Outp'ut current: 20 A {26% quty cyc)e) 16A (50% duty cycfle) £31-0500-05 Cable with plug
Continuous load current: 10 A max. {including external output terminal)
DN 5
Output voltage fluctuation: \(/\C:;:jnci(')r;‘zn\i.a:g‘c) 120V, 220V, 240V£10% F01-0786-03 N | Heat sink plate
Within 0.7 V between 2—15 A load. F01-0787-13 N | Heatsink
(No-load output voltage: Less than 16V at F05-4022-05 Fuse 4A K
120V/220/240V. AC) F05-4022-05 Fuse 4A x 2 M, TW, X
Ripple voltage. Less than 20 mV {rms) at 13.8V, output 1 F05-6021-05 Fuse BA x 2 K
current 15A. F05-6021-05 Fuse 6A M, T W, X
Power consumption: Approx. 480 W (at 120/220/240V F07-0817-04 N | Fan cover
AC. 13.8V DC, 20A) F09-0405-24 F
Dimensions: 173 (6-13/16) W x 95 (3-3/4)H x 245 (9-5/8) an
D mm {inch
Weight: Ap’grox(. ; k’g (15.4 10s.) HO1-4451-04 N | Packing carton {inside) KM W,X
HO01-4452-04 N | Packing carton (inside) T
H10-2567-02 N | Packing fixture (F)
PARTS LIST H10-25668-02 N | Packing fixture (R}
H12:1319-04 N t Cushion
SEMICONDUCTOR N : New parts | 420.0276-03 Protective cover
Item s Name Item s Name H25-0105-04 Protective bag
Diode 151555 Thermistor 32D27
S25VB10 J02-0323-05 Foot x 2
uosB TR INE885 J02-0427-04 N | Assistant foot
J13-0033-15 Fuse holder
Zener diode RDY.1EB2 25B512(P) J42-0403-05 Cord bushing
J42-0434-05 N | Rubber bushing x 3
LED SL.P1448 2SC1815(Y)
K29-0758-04 Push knob
Part No. ]maf.;s Description Ref. No.] | LO1-8166-05 N | Power transf.
PS-430 GENERAL $29-2406-05 Voliage selector switch S2
A01-0937-02 N | Case (upper) $40-1404-05 N | Power switch S1
A01-0938-12 N | Case {lower) S568-1407-15 Thermostat TM1
A20-2461-03 N | Pane! KM,W,X
A20-2462-03 N | Panel T T42-0005-15 Fan motor
B39-0407-04 Spacer x 2 X43-1400-00 N | AVR unit
B40-2634-04 N | Name plate
B41-0626-14 N | Voltage sheet 120V K P~
B41-0627-14 N |Voltageshest 220V MW Part No. Imarks Description | Ref. No. {Q'ty
B41-0630-04 N | Voltage sheet 240V T.X NIT (X43- 0-00 ‘
B42-1733-04 Voltage sheet AVR U (X 3-144 )
B42-1770-04 N |Current indication sheet ~ M,T,W,X CEO4W1C470M E 47 16V co 1
B46-0404-00 Warranty card K
B50-4014-00 N | Instruction manual KM,W,X CK45F1H103Z c oo €125 3
B50-4015-00 N | Instruction manual T CK45F1H4732 C 0047 c7.8 2
CEQ4W1 E4R7M £ 47 25V c10 C90-0814-05 E 4700 25V C346 3
CKA45E2H103P C 0.01 500V x4 c4-7 E23-0022:04 Terminal 6
CKA45F1H473Z c 0.047 x 2 c9,11 £23-0046-04 Square terminal 2
E40-0273-05 Mini connector 2P 2
C90-0865-05 N |E 4700 25V cs E40-0473-05 Mini connector 4P 1
€91-0079-05 C 0.01 C1
C91-0496-05 c 470P x 2 Cc2.3 J31-0502-04 PC board collar 4
J42-0428-05 PC board bushing 4
£18-03561:05 3P Inlet
E20-0282-05 2P terminal plate R12-0427-05 Trim. pot. 5008(B) VR1 1
E22-0472-05 Lug plate
£23-0015-04 GND lug RS14AB3A181J MF 18062 w R9 1
E23-0425-05 Lug terminal RS14GB3D4R7J MF 4.7 2W R2 1
E30-1643-15 AC cord KM
£30-1644-15 AC cord T R92-08663-05 N [ Cement 0.026Q 3w R7.8 2

110




SPECIFICATION/PARTS LIST/PC BOARD VIEW

SPECIFICATIONS
Dimensions: W 70mm
H 15mm
D 35mm
Weight: 20g

.OUTSIDE VIEW

PARTS LIST

Part No. fle

marks

Description Ref. No.

B50-4035-00 N | Instruction manual

CC45SL1H121J C 120Px2 c23
CEO4W1A470M E 47 10V C1,14,15
CEO4AW1C100M E 10 16V Ci1
CEOAW1HR22M E 022 50V C12
CK45B1H221K C 220FPx2 C7,10
CQY92M1H332K ML 0.0033x 3 C6.89
CS15E1E010M T 1 25V C4
CS15E1VORTM T 01 35V C5
C91-0131-05 C 0.01(SP) C13
E40-0273-05 Mini connector 2P

A
E40-0373-05 & | Mini connector 3P
E40-0373-05 A )| Mini connector x 2 3P
E40-0873-05 & | Mini connector 8P

422

H01-4481-03 Na | Packing carton (inside) M
HO01-4501-03 Na | Packing carton (inside) T

H25-0029-04 Protective bag x 2

L.78-0006-05 N | Ceramic OSC X1
N89-30086-46 Tapping screw x 4

R12-4408-05 Trim, pot. 50k§2 VR1
$31-1411-05 N | Slide switch S1
ANB562 N {1C 1C2
MNB401TRA N {1IC IC1
TC40107BP N [IC 1C3

TALK SPEED SELECTION

V5-1

Speed is factory set at “standard” talk speed. Three

different speeds can be selected.

Note: When placing the jumper, solder carefully.

Speed Std. speed 30% more | 60% more
- 5P than Std. | than Std.
Jumper place

1 X X o}

2 X X e}

3 X e} X
Symbol O, denotes the place in which a jumper wire is
placed.
~

]

S1

ICH

The place which a jumper wire to be placed.

PC BOARD VIEW

Component side view

M type

(RN



SCHEMATIC DIAGRAM
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SWITCH UNIT(X41-1610-00)(N/14)
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YK-88S

Item

Rating

Nominal center frequency

8830 kHz

Center frequency deviation

Within £ 150 Hz at 6 dB

Pass bandwidth

+1.2 kHz or more at 6 dB

Attenuation bandwidth

+ 1.5 kMz or more at 6 dB
+2.2 kHz or less at 60 dB
#£3.0 kHz or less at 80 dB

Ripple

20 dB or less

insertion loss

6-dB or less

Guaranteed attenuation

80 dB or more within
+3 kHz or 1 MMz

Input and output impedance

600 Q//15 pF

Table 1 SSB crystal filter YK-88S
{L71-0208-05) Option

YK-88SN

ltem

Rating

Center frequency fo

8830 MHz

Center frequency deviation

8830 kHz £150 Hz at 6 dB

6 dB bhandwidth

+ 900 Hz or more

60 dB bandwidth

+ 1800 Hz or less

Guaranteed attenuation

80 dB or more within
fo+2.5 kHz to =1 MHz

Ripple 2 dB or less
Insertion loss 3dBx2 dB
Input and output impedance | 600 /15 pF

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

YK-883/SN.YK-B8C/CN
FILTER

YK-88C

ftem

Rating

Center frequency fo

8830.7 kHz

Center frequency deviation

fox 150 Hz at 6 dB

6 dB bandwidth

+ 250 Hz or more

60 dB bandwidth

+ 800 Hz or less

Ripple

2 dB or less

Insertion loss

6 dBx2 dB

Guaranteed attenuation

80 dB or more within
fox2 kHz to 1 MHz

Input and output impedance

600 Q/15 pF

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

YK-88CN

Item

Rating

Center frequency fo

8830.7 kHz

Center frequency deviation

fox50 Hz at 6 dB

6 dB bandwidth

4125 Hz or more

60 dB bandwidth

+ 600 Hz or less

Ripple

2 dB or less

Insertion loss

8 dBx2 dB

Guaranteed attenuation

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

Input and output impedance

600 /15 pF

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




MB-430/5P-430
SPECIFICATIONS/PARTS LIST

MB-430 OUTSIDE VIEW MB-430 PARTS LIST N : New parts
PartNo. |[.o%, Description Ref. No.
A13-0635-03 | N | Angle
B50-4016-00 N | Instruction manuat
HO1-4454-03 Packing control (inside)
H25-0077-04 Protective bag
H25-0008-04 Protective bag 150 x 480
J30-0521-04 N | Spacer x 2
N09-0007-05 Wing bolt x 6
N09-0008-04 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
N©@9-0309-04 | N | Hex. head screw x 6
w01-0401-04 Hex. wrench
SP-430 SPECIFICATIONS
Part No. s Description Ref. No.
SPEAKER SIZE 3 E20-0208-04 Terminal plate
RATED INPUT 1.0 watts £30-1629-05 SP cord
IMPEDANCE 8 ohms
FREQUENCY RESPONSE 300 Hz to 5 kHz f
DIMENSIONS 4-7/8" wide x (§53-0807-04 Packing x 4
o o x H01-4468-04 | N | Packing carton KM
oxctudin ieet) HO1-4469-04 | N | Packing carton T
WEIGHT A H10-2613-02 Packing fixture (F)
) ’ H10-2514-12 Packing fixture (R)
H12-0445-04 Cushion
H20-1407-03 Protective cover
H25-0077-03 Protective bag Accessory
J02-0323-05 Footx 4
J02-0409-04 Assistant foot
J21-1144-14 SP mounting hardware x' 2
J21-2573-04 Foot mounting hardware x 2
J61-0019-05 Vinyle tie
N15-1030-46 Washer x 8
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
SP-430 PARTS LIST N : New parts T07-0224-05 N | Speaker
Part No.  |maes Description Ref. No.
A01-0942-03 | N | Case (B}
A01-0944-03 | N | Case (A}
A20-2468-03 | N | Panel KM
A20-2469-03 N | Panel T
A23-1431-04 Rear panel

B04-0406-04 N | SP grill

B07-0613-14 SP ring

B39-0407-04 Spacer x 2

B46-0404-00 Warranty card K
B50-4026-00 N | Instruction manual KM
B50-4027-00 N | Instruction manual T
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AT-440

* New Parts

PARTS LIST

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

H25~-0029-04
H25-0705-04
NB7T-3006-46
X57-1150-00

ING FIXTURE

FRSTECTION BAG

BRAZIER HEAD TARTITE SCREW

AT UNIT A55Y

Ref. No. |Address |New Parts No. Description Desti- [Re-
Perts| nation |marks
SHES (& ®\F B & % 5 B & /8% & M| %
AT-440
- R46-0411-00 WARRANTY CARD k.
- | BS0-80%54-00 TNSTRUCTIAN MANUAL.
| HO1-4695-04 ITEM CARTEN BAX
- *1 HO3-2283-04 CARTEAN RAX (BUTSIDE)
- *| H12-1390-03 PACKING FIXTURE
- ] H12-1391-04 2L




