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T3-4403

{GENERAL)

Transmitter frequency range:

Receive frequency range:
Mode:
Antenna impedance;
Power requirement:
Power consumption:
RX no signal input:
TX:
Frequancy configuration:
RX unit:
TX unit: {A1,A3J,A3,FSK)}
(F3)

Semigonductors:

Dimensions:

(TRANSMITTER)

Ratead final power input:

Carrier supression:

Unwanted sidebande supression:
Harmonic content:

Transmit frequency character:

Maximum frequency diviation (FM):

Microphone impedance:

SPECIFICATIONS

160m BAND .8 ~ 2.0MHz

80m BAND 3.5 ~ 4.0MHz

40m BAND 7.0 ~ 7.3MHz

30m BAND  10.1 ~ 10.15MHz
20m BAND 140 ~ 14 35MHz
17m BAND  18.068 ~ 18.168MHz
15m BAND 210 ~ 21.46MHz
12m BAND 24,89 ~ 24 90MHz
10m BAND  28.0 ~ 29.7MHz

100kHz ~ 30MH?z

ATICWI, A3JISSBY, A3{AM), FILFSK), F3(EM)
BO Ohm tTX: 20~ 150 Onm with AT

12.0 ~ 16.0v DC

Apprax. 1.9A
Aporox, 204

1st IF 45 06MHz, 2nd IF 8.83MHz, 3rd IF 4b5kHz -
1st IF 455kHz, 2nd IF 8.83MHz, 3rd IF 45.06MHz

1st IF 36.22MHz, 2nd IF 45.05MHz

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

Fi- Double conversion superheterodyne

The numbers in the parenthosis include protections,

TS-4408 TS-440S (with AT)
Tr's 167 174
FET's 22 22
IC's 49 58
Diod's 257 ol

TS-4405 TS-440S twith AT}
Wimm) 270 {279 270 (279)
Himm] 96 (108 96 (108}
Dimim} 313 (335} 313 (33h)
Weightikg) 6.3 7.3
Band Mode| a1, Ay, Fu Fy Ay {
18~28 MHz | 200 W PEP 110 W PEP

More than 40dB

More than 50dB

Less than —40dB
A0 ~ 2600Hz { - 6dB)
+5kHz

5000 ~ bhOkg



SPECIFICATIONS

13-4408

{RECEIVER)}
Sensitivity:
Freq.
100 ~ 160kHz | 150 ~ BOOkHz | 0.5 ~ 1.6MHz 1.6 ~ 30MHz
Mode
SSB,CW,FSK Less than Less than Less than Less than
[SINTOdB) 2.5xV (8dB) 14V (0dBp) 44V 112dBy) 0.254V (—12dBu)
) | Less than Less than Less than Less than
AN | 3(H1008) 254V (28dBul 130V (22dBa) 40V (32dByl 2. 5uV (8dByl
Less than
FM (12dB SINAD) — . — 0.74V { -3 dByl
Squelch sensitivity: (Threshold)
Frea | 100 ~ 150kH 150 ~ 500kH 0.5 ~ 1.6MH 1.6 ~ 30MH
Mode —~ 7 Z i - p Z i ~ 2
Less than Less than Less than Less than
SEB,CW AMESK | 56,0 6dbs 100V (20dBu) 20KV (26dBu) 24V (6dBy)
L.ess 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 mare (FM 3rd image ratio)
50dB or more (100kHz ~ 1.6MHz)
70dB or more {1.6MHz ~ 30MHz)

e B —6dB - 60dB
SB,CW FSK More than ZkHz Less than 4.4kHz
AN More than 4kHz Less than 18kHz { — 5OdB)
Fm More than 12kHz Less than 25kHz { — 50dB)

+0.9kHz or more

+ TkHz or mare

1.5W or maore (with 8Q load, 10% distortion}
4 ~ 168 (Speaker and headphone)

Mare than +10 x 107
More than =10 x 10% {~10°C to BO°C)

36MHz

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




T5-440%

CIRCUIT DESCRIPTION

1. Overview

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

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

= The T5-440 also contains a 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} Selectabie VFOs; VFO-A and VFO-B

{2} Direct frequency input using a numeric keypad

{3} 100-channel memory containing frequency band,
and mode infarmation {channe! 90 to 98 for split fre-

2. Frequency Elements

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

guency memory}
{4} Memory scan in 10 channel groups and two types
of program scan
(5 RTTY (AFSK) mode available
{6) Sqguelch circuit cperational in all modas
{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
Full and semi brealk-in circuits for CW
External-computer controllable {optional interface re-
quired}
Many easy-to-read meter functions such as the
received signal strength (s-meter), transmitter powver,
SWR, and ALC level.

(10}
11

12

A
8.83MHz  Rx MIX3  455Knz
30k~ TN RXMIXI 44 gsmue RX MIX2 DISCRI
30MHz | RX / ® RX QUTPUT
™
DET
TX MIX3 §.83MHz
/ SSB | ————aFs INPUT
Fsx |F8K
455KHz
.M.
<55 MIC INPUT
fvCo fHET fLo AM
VCO HET LG
36.22MHz 8.375
MHz car s
,CWT, AM,FM, FSK
AapoRTs ' {(FM MOD)
:45.08~ 75,05MHz AMR,FMR | ——
CWR  :45,0792~ 750492 MHz AMT,FMT  © 455KHz
USE,CW 456.5KHz
L5B,FSK  : 453.5KHz

Fig. 1 Frequency configuration

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

r [T L e e Y T L ] -

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

fiw = fuco — Tuer — flo — foar coiiii 1



13-4405

CIRCUIT DESCRIPTION

3rd WX

45.05 MHz

HET

8.375MH2

36.22M|

AF QUT

| I=1800{=a5m
| J=7244 (=811}

[ 1 FM

AMR ,FMR s
T 455 KHz

AMT | FMT
SMHz UsSE, Cw D o456, 5 .
L5B, F5K ; 4535 «
6,53~ 6.63MHz Mix &
Iﬁg PF .I} 3 4.55MHr
9.9~ |0, 4MH2
4508~ 1/10 1/5 l
T5.03MHZ LB MH:
o
DY~ IDGMHE i 90.7 MHz
[98.6~ 103.6MH)
PLLI H
M=3233 !
- 2994 : [ Jicwr | Am,Fm : k=18200
]'_ STEP & I l usBe, Cw L K=18280
: ] |LSB,F5K D K=18l40
1 | I
: NTEPN-& :NT‘ISHH'— L=I’?8§g” _E__— RS
iE ] 118 ¢
[ I i [=13720~20719) || 1l
| _wmesrooe RIT, 1T IF 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. + 4440000 T 1) fso + fo . 7
The frequencies generated in these loops are expressed as
follows: J
1 f fHET = f\."COE = L fST[) .................................. 8
Tycos ARy J ' 4l
VCOb: = | e fvcos = a1 fetp onnne 2
3 fcos K
'fSTD fCAH — 200 = 1440000 fSTD ......................... 9
VCO4: fvcos _ 4 " fycos = i fsto 3
K 1800 7200 :
Formula 1 may now be rewritten as follows:
1
fur‘og 4 .fSTD L
vV ! i o f = fstp ... 4
GO = 1800 LT RN ol 1 ) ot
72 180000 ° 3600000 41 =10
f fFepe S e
fucog + Tveos  Tvcos 1 Far 10
VCO2: 0 0 . 4
M 450 . : : :
Note that fio is not included in formula 10 . Thatis, a
% o = M o fucos  fucos 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:
fucoz 1
f — fio — fsmn + :
01 Fad h il 10 4 fsmo i} Basically, frequency division data | to N contain no er-
MEOT: ) N = 18 ror because they are controlled by the microproces-
' sor according to the operating frequency.
. N fvcos 6 il The accuracy of the operating frequency is equal to
Seof = fsmp + fio + f -
TS ag R o S0 10 that of the reference frequency, because all frequen-

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

A N nA 1

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

fuo changes.
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CIRCUIT DESCRIPTION

1=1800, J=7244, K=19800, L=3239, M=41

Sofn = 0.38B 51D v 11
When fiy =30 MHz {USB mode) in formula 10 , fiy and
fsrp have the following relationship:

1=1800, J=7244, K=19800, L=3239, M=73
Po T B3R TEID v eainin fes s ves 12

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

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

3. Receiver Circuit Description

30 kHz -

Q3,4
25K|25-5x2

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 fycoz. In AM or FM receive mode, fcar generation is
stopped. In FM receive mode, fuer is modulated by adding
audio signals to VCO5 from the microphone. FSK (RTTY) is
transmitted in LSB mode and uses AFSK by adding audio sig-
nals externally.

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

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

Table 1 Displayed frequencies

Q5

Q6,7
| 3SKTALLI

25KIZoxE

30 MHz i
45.05MHz| A305MHz
B.P.F | ] Hz MCF
D_‘ TRAP X10 TRAP r!
| A5.08 kHz ~
/L 75.08 MHz
’ @
D30~33 Fa Q8,9 Ql,2 Q5
151887 x4 58, CW, AM 2502668722 1SK7 BRI 3SK73GR
BuffY
Gptlon
FM Fliter 8.3T5MHz
Q7,8 Q2 ic 7
CF | ASK7IGRx 2 IC | 25024598L
A vy WPC2002V o,
558 rd IF
C.F R S
CF 2
L L
1C2
MC3357
IF AMP. DET

Nolse SQ

CF3
CFwass
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CIRCUIT DESCRIPTION

Signals from the ANT pin are fed into the RAT pin of the RF
unit via the transmit/receive switching relay. The signals then
go to the 10 BPFs through the approx. 20 dB attenuator cir-
cuit, the first stage of the first IF trap circuit, and the low
pass filters (which pass only 500 kHz or less). The signal then
goes through the second stage of the first IF trap circuit, and
is mixed with the VCO signal and converted into the first IF
signal of 45.05 MHz in the first mixer, consisting of Q3 and
Q4 (28K 125-B). The VCO circuit consists of Q21 to Q24
[25C2668Y) and oscillates in four bands from 45.05 MHz
to 75.05 MHz. Oscillator frequencies are controlled by DC
signals from the PLL unit.

The first IF signal of 45.05 MHz is passed through the MCF
{F1), which is used in both receive and transmit, and is am-
plified by the first IF amplifier Q5 {35K74L). In the second
mixer, consisting of Q6 and Q7 {25K 125}, the first IF signal
is mixed with the heterodyne oscillator signal (36.22 MHz}
from the PLL circuit, amplified by Q12 {25C2668Y} to ob-
tain the second IF signal (8.83 MHz). The second IF signal
of 8.83 MHz goes through the gate of the noise blanker. In
modes other than FM , the signal then goes through the MCF
{F2) and is fed into the IF unit through buffer amplifiers Q8
and Q9 {25C2668Y).

1) Selectivity circuit

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

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

In SSB mode, the third IF signal goes through the SSB cer-
amic filter (XF3). In AM mode, the third IF signal goes through
the AM ceramic filter [XF4). In either mode, the third IF sig-
nal is then amplified by Q7 and Q8 (3SK73GR) and detected.
In FM mode, the third IF signal goes through the FM ceramic
filter (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 (2SC2459BL). The signal then goes through the AF
volume control and is amplified to the appropriate level by
AF amplifier IC7 {UPC2002V).

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

AUTO SELECTIVITY CONTROL

RIF i C'I_ DI D2 a1 03 -—-ilo ; Yo
: i A H 1 5
i ; 3 3 ' To G2 i‘*—(EsR
l_‘ v, + aur
WIDE
5‘:';:\0,.@;.“553____ —< CWR
@
BES
WIDE r fram
@, A cw Ico
,fg —<RYR
88C 1
058 aaw .
b Dz Q3
fﬁ BEW 5 :‘ 1 }"__(“m
; I trom €10 &
8.83MHz IF SECTION
Do cx D2 SR DId ¢
-4 L £V —
i 5 i ?ﬁ?s 458
me—g—e | LM
w—3° 4 2 s

o]}
FMB e an Top
from ICI0
E:
-

=)

YR

‘g

o,
-
5
=

Fi
from IC 10

A55KHz IF SECTION _
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Filter selective

CIRCUIT DESCRIPTION

MANUAL MODE

AUTO MODE
WITHOUT OPTION OPTION INSTALLED
MODE | 8.83MHz 455kHz 8.83MHz 455kHz
S5B Through CF1 XF1 CF1
CW Through CF1 XF2 CF1
AM Through CF2 Through CF2
FSK Through CF1 XF2 CF1
FM Through — Through —
XF1: YK-88S or YK-88SN
XF2: YK-88C or YK-8BCN
Table 2
Item Rating
Center frequency fo 45.05 MHz

Center frequency deviation

fo+1 kbz at 3 dB

Pass bandwidth

+%.6 kHz or mare at 3 48

Attenuation bandwidth

+28 kHz ar ess 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 K+ 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 mare at 3 0B

Altenuation bandwidth

+ 12 kH7 or less at 18 dB

Guaranteed attenuation

30 dB or more within fox 1
Mz

Rippie

0.5 dB or less

Insertion loss

1.0 dB or less

Finai impedance

2.5 ki3 pF

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

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

60 dB bandwidth

4.5 kHz or less

Guaranteed attenuation

60 dB ar maore
fat 0.1 ~1 MHz!

Spurious (600~ 700 kHz}

40 dB or mare

Ripple with bandwidth

2 dB or ess at 60 dB

Insertion ioss 2 dB or less
Temperature - 10%C~ +B0°C
Input and output impedance | 2 k2

WITHOUT OPTION OPTION INSTALLED
SELECT | 8.83MHz I 455kHz 8.83MHz 455kHz
N XF
NO RX 2 GF
M1 XF1 CF1
M2 Through CF1 Through CF1
W Through CF2 Through CF2
XF1: YK-88S or YK-88SN
XF2: YK-88C or YK-88CN
Table 3
Item Rating
Center freguency fo 450 kHz

6 dB bandwidth

+ 2 kHz or mare

40 dB pandwidth

7.5 kHz or less

Insertion oss 6 dB or less
Guararieed attenuation 35 dB or more
Iwithin 4bbkHz + 100xHz!

Input ard output impedance | 2.0 k0

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

Item

Rating

Canter frequency fo

455 kHz=+ 1 kHz

6 dB bandwiotn

+ 6 kHz or more

50 dB handwidth

+12.5 kHz or less

Ripole 32 dB or less
twithin 455 «Hz+4 «Hz)
Insertion loss 5 d8 or ess

Guararteed attenuation
[within 455 kHz + 100kHz!

35 dB or more

Incut and oulput impedance

2.0 ki

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

tem

Rating

Center frequency fo

8.830 MHz

Attenuation pandwidth

+50 kHz or more a1 3 dB

Guaranteed attenuation

35 dB or more at 9.285 MHz
45 4B or more at 9.74 MHz

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

Max. voltage (DCI 50 W (Mint
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CIRCUIT DESCRIPTION

2) AF notch circuit

l] q OHM
BX7191-85I18
P L]
BX7i91
— — e — — — e — — et . e ity
| RIII 27K
AN
! RE 22K
I RIO 100K
AWy 5
Rg 38K |R& 0K 1| RY ICK R® 22K | €I .00l RIZ 2TOK 2K
I AR AA A AR AR 1 AAA Add
YV Lia's Yy YY 1 Y¥y oy
1Cl 1C1 1C2 1c2

21G . /2 /2
AF_INPUT Cao >— |: >_
e | ; b

GND VR2 Vi3
) Y P ,j

CEs 0039

@ﬁ'_
X41-1610-00{A/4)

+
! pd
I 5 NOTGH OUT
To AF AMP Q12

Fig. 5 NOTCH

The hybrid IC1 in the IF unit is an audio notch circuit.
Figure 5 shows its equivalent circuit. Thig circuit forms state-
variable bandpass filter, also known as a bi-quad filter. The
notch frequency can be changed using the notch contral vari-
able resistor. Since the circuit cansists of the hybrid IC, sta-
ble attenuation characteristics can be obtained electrically and
thermally. The range of variable notch frequencies is 400 Hz
10 2600 Hz.

circuit

The notch frequency is determined by the following two
formulas.

1} = R6/2x (R1+Notch VRI-RB-R10-C1-CB5.......... 1
2} RER1Z+RIBIZRIOGRIT oo 2

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

The natch frequency range is from 400 to 2600 Hz. and at-
tenuation is from 25 to 50 dB.



13-4403

CIRCUIT DESCRIPTION

3. Transmitter Circuit Description

IC4 Qa4 15 Ic
MiC HPCII58HZ aslg 2302499 ANE |2 CF I AN6|62 CF4
N DBM CF lst Mix JEE3MHz 3 uer
s58
FSK IN o
@ 458KHz &.37T5MHz
Q46 Q10,11 Q13,14 e
3SKT3 3I5KIZZ a2 Fi 3SKI22x 2 2502538
3rd N2
29.7MHz
MCF M1 X LPF
Key 36. 22MHz
Q36 Q37 Q38 45,05~
25C245%  25C2603 plasseL 75.05MHz
vCao
Ql Q2,3 ,5
25C2075 2SC25081:2 2SC2BTSx2

.

RX

Fig. 8 Transmitter circuit configuration

In 3SB, CW, AM, or FSK mode, the transmitter system uses
triple conversion. In FM maode, the transmitter system uses
double conversion using PLL modulation.

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

IC4 functions as a SPEECH processor. Qutput from IC4 is
distributed to the MIC GAIN control ifront panel) and FM cir-
cuit (RF unit}. In SSB mode, the signal applied to the MIC
GAIN control is sent back to the IF unit {connector (23) MV 2},
amplified by Q44 {25C2459), and supplied to the balanced
modulator IC5 (ANG12). In FM or CW mede, Q44 does not
aperate because a cui-off voltage is supplied to its emitter
via diodes DB2 and D46. The signal converted to 455 kHz
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CIRCUIT DESCRIPTION

DSB by IC4 goes through the SSB transmit switching diodes
D17 and D 18, filter switching diodes D14 and D12, and S5B
ceramic filter CF1, to obtain the $5B signal. The SSB signal
then goes through the transmit switching diode D36 and is
fed into the transmit first mixer, IC8, 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 IC & via switching diodes D53 and DB4. 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
keving.

in the transmitter second rmixer, 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 45.06 MHz signals. The 45.05
Hz sigmal goes through D23 and the MCF to remove any
spurious componenis. 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 {021 to Q24} amplified by Q12
{25C2668) and converted to the required transmit frequen-
cy (1.8 10 29.7 MHz). The signal from the third mixer goes
through the low pass filters C156, C158, C159, and L89,
and is amplified by the wide band amplifier Q158 {25C2570).
The signal then goes through the wide band transformer T13
and low pass filters C164, C165, and L90, and is further am-
plified by wide band amplifier Q16 {2SC2538). The signal
from the Q16 goes through the cutput transformer T20 and
is used as the drive output.

In FM modsa, the PLL VCO is directly modulated. The audio
signal from IF unit IC4 (UPC1158H2Z) is fed into the RF unit
via the FMI pin. In the RF unit, the audio signal is amplified
by Q36 (25C2459) and Q37 {25C 2603}, 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 VCOQ is modulated. Q38
[25C2603) is a switching circuit to prevent the modulated
signals from being emitted from the PLL unit in 2 mode other
than FM.

For S model radios the output from the RF unit is
amplified to a 100 W power level by Q1 {25C2075), Q2
and 03 (25C25092), and Q4 and Q5 {25C2879) in the
final unit. The 100 W output goes through the LPFs which
differ by bands, and is sent as output to the antenna via the
AT unit and transmit/receive switching refay. SWR and
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 B0 W by the microcomputer regardless of the mode select-
ed before the AT TUNE switch was turned ON. The range
of operating frequencies is determined by a microcemputer
program, and is from 2.5 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
HE10131. The output from pin 3 of IC3 depends upon
the phase of the voltage and current waveforms applied
to IC3. The signal from IC3 pin 3 is sent to pins 10 and
156 af buffer IC IC3 HD10125. Qutput from pins 12 and
13 of IC3 goes through level shift Zener diodes D5 and
D6 to control the input circuit of motor drive IC IC5S
BAB1039U 2. The output signal is used to drive motor M1
to adjust the variable capacitor VC 1 so that the phase
difference between voltage and current companents is
reduced.

The current and voltage components output from the cur-
rent and voltage detecting transformers is also supplied
to the voltage comparator IC1 NJM2903D. The compa-
rator output is used by motor drive IC IC8 BA6109U2Z 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 hetween the current and voltage
is reduced (SWR1, an SWR of 1 to 1, is obtainad when
the current and voltage are in phase and the amcunt of
amplitude difference is 0). VC1 and VC2 are designed to
operate independently of each ather, but since phase
difference affects the amount of amplitude difference and
vice versa, YC1 and VC2 will normally rotate together.

Forward and reflacted 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 cbtain 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 G5 turns on and the collector of Q4
is supplied with voltage from pin 145. 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-
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waves changing from continuous waves to relatively low duty
pulses. Q1 is driven by this voltage waveform to control Q2,
which is connected to the collector of Q4 in series and mo-
tor drive voltage is generated.

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

IC8 c/4

VR 2
+5v ;,.,Lf - L—=H
IC8 b/4 +
1-¥  Convertor
I15W O0— {2
VEW |
[+ I”rce dsa
—\uJunn

Ic7z -

AN

Trionguier wove
ge¢nerator

+5v

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

Q5
A’EI AT TUNE LED
Motar drive voltage
14
Qi 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
autput
- Q9B QoA
W < FE€-—=-->
|
o
vy 1 . Al
|
| I
nu t > . ___J._;
45 507 T0* eor To:-:.rnrurc 0

FAW OFF FAN ON Thermal Thermal

protaction OFF protection ON

Fig. 8 temperature protection operation

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

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

¢ SWR automatic arithmetic circuit

The TS-440 uses the automatic arithmetic circuit in the
AT-250. The forward wave voltage Vsr and reflected
wave voltage Vsp from the filter unit are fed into the ana-
log arithmetic circuit of the switch unit, and used to set
the voltage level of IC8 pin 2 (5 V +Vsa/Vsr). 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.

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

3) FULL/SEMI BREAK-IN and VOX circuits

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

VR14 is used to adjust the SWR meter ZERC point.
VR13 is for SWR meter adjustment

RL TXB RXB

| | ]

STAND-BY SW

ONTROL
J”——{/ O—se] MICROPROCESSOR CIRCUIT *{ POWER SUPPLY
CONTROL

STAND-BY C

KEY i CIRCUIT —
CIRCUIT

MIC

VvOXxX
D— CIRCUIT

Fig. 9-1 FULL/SEMI BREAK

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

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

STAND-BY
VOX

DELAY
TIME

ONE SHOT{ |

-IN block diagram

standby circuit in the IF unit will be turned on.

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

O KEYING (FULL)

—O CONTROL{FULL)

KEYING {SEMI)

CONTROL(SEMI}

[ [MULTI-

VIBRATOR'

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

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

When an input from the CW key is supplied to point A as
shown in the above figure during full break-in operation,
the one-shat 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 alsc 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). TXRB {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

e M 1
RXB 8.8

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 micropheone amplifier. When
the processor switch is on, IC4 functions as an up to 40 dB

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

ing transistor, Q41, driving the feedback amplifier,

PROCESSOR OFF GAIN 2048
ON  MAX GAIN 4008

&l

IE UMIT

IC4: pPClI58H2

uch—MTW— o~
- >L4n

SSB MIC GAIN
; |
6
}\vns
Q42
25C2458(Y) N S—
i D35
+
4
ALC
I 4ES
Fig. 11
4. PLL Circuits * PLLG

Theory of PLL circuit ocperations

The 75-440 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 W shift function which is implemented by inserting
carrier frequencies between PLL loops. The PLL loops include
a carrier circuit PLL loop and an HET circuit PLL loop which
generates a constant frequency of 36.22 MHz. Frequency
division for these PLL laops is controlled by the micropreces-
sor. In all PLL loops phase comparison is made using the refer-
ance frequency fsro {frequency control using a single crystal
oscillator).

Figure 12 is the PLL circuit block diagram.

The reference frequency {fs1p) is generated by a 36 MHz
crystat oscillator and Q21 (25C2787). Reference frequency
signals are fed intc the main loop's IC11 (SN16213P) via a
butfer consisting Q22 and Q23 (25C2668). The signal is also
fed into IC13 {(SN745112) via a buffer consisting of Q24
{25C2668). In IC13, the signals are frequency divided to
generate a 9 MHz signal. The 2@ MHz signal is used as the

PLLS consists of IC18 (MNG6147) and its associated loop
components. VC(05,Q38 (25K1924), is locked at a fre-
guency of 36.22 MHz. The 9 MHz reference frequency
signal is supplied to pin 3 of IC 18, where the signal is divid-
ed by 1800 {450 in FM mode) to generate a 5 kHz {20
kHz in FM mode) signal used for comparison. 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 k¥Hz in FM mode) signal by the
phase comparator and the VCOGB oscillation frequency is
locked. Frequency division data is supplied by digital unit
{DAQ to DA3 and CK4}.

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

* PLL4

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

The output from PLL4 goes through buffer amplifier Q5
{25C2668) and is divided by 20 in IC2 (M54459L). The
signal is further divided by ten in the carrier circuit of IC3
(SN74LS90N) and then fed into the IF unit as the carrier
signal via the LPF, and buffer Q7 (25C2458) and Q8
(25C1959). In AM or FM receive mode, switching circuit
Q6 (25C2458) operates when an SFT signal is sent, and
as aresult, IC3, Q7, and Q8 are stopped to cut carrier
signals.

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

rier paint 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 (2SC2668), 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 VC0O3 goes through
buffer amplifier Q13 (25C2668) and is applied to IC4 pin
16. In IC4, the output is divided by L and the phase of
the signal is compared with that of the 5 kHz reference
signal by the frequency comparator, and VCO03 oscillation
frequency is locked (in 5 kHz steps). The division ratio,
L, is supplied by the microprocessor, in the digital unit,
(DAO to DA3 and CK2). L is in 1000 steps (19800 to
20798} 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

T Tl ol - T 7. T N e L 2
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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
6.63 MHz to 6. 6301 MHz {in 100 Hz steps). The gener-
ated signal is supplied to pin 5.

PLL2

PLLZ consists of IC9 {MNB6147) and its foop circuitry.
VC02Z, Q18 {25C2668), is locked in the range of 58.25
MHz to 53.25071 MHz. The 9 MHz reference fregquency
signal is supplied to pin 3 of IC3, where the signal is divided
by 450 to generate a 20 kHz signal for frequency com-
parison. VC02's output goes through buffer amplifier Q19
1256C2668), 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 1o obtain 64.78
MHz to 59.88 MHz signal {in 100 kHz stepsl. The
64.78 MHz to 59.88 MHz signal is fed into 1C9 pin 16 via
buffer ampiifier Q15 (25C2668). In IC9, the signal is divided
by M. and the phase of signal is cormpared with that of the
20 kHz reference signal by the phase comparator, and thus
MIX4 output is locked (in 100 kHz step). The division ratio M
15 supplied from the digital unit {DAQ to DA3 and CK1), and is
in 50 steps from 3233 to 2994 comesponding to
0.00 MHz t0 0.49 MHz.

The output from PLL2 goes through buffer amplifier Q20
{25C2668) and is divided by ten in IC10 {(M54480L). Via
the LPF, the signal is fed into pin 2 of MIX3 IC11
{ISN16913P1. 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 stepl.

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

Signals generated by PLLZ and the & MHz reference fre-
quency are mixed in MIX3. The mixed signal gees through
the BPF, and is further mixed with f.o in MIX2 I1C12
{SNTB6913P} on the IF unit. The output from MIX2 goes
through the BPF to obtain 38.55 MHz t0 32.04999 MHz.
The signals are then mixed with the output from the final
VCO osciliator in MIX1.

PLL1

The last PLL locp, PLL1, consists of IC17 (MB87006) and
its loop components. In IC 17, frequency division for refer-
ence and comarison frequancies is set by serial data (SO,
SCK, and LE}. When an external prescaler is used, IC17
has a madulus control function for configuring the pulse
swallow counter.

The VCO osciltator output from the RF unit goes through
(26 (25C 2668} in the PLL unit and is fed into MIX 1. The
mixed signals go through the BPF, and they are then am-
plified by buffer amplifiers Q27 thru Q30 (25C2668),
shaped by IC15 [SN74510M1/3}, and fed intc IC16
WNT745112N) 1/3, or 1/2 prescaler. Basically, IC16 s a
two-level FF circuit and functicns as a 1/4 divider. But,
when IC 17 of the PLL unit sends control signals, to IC16,
IC16 functions as a 1/3 or 1/2 frequency divider in con-

The 9 MHz reference frequency signal is supplied to pin
1 of IC17, where the signals are divided by 18 to gener-
ate & b00 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 31 to Q33
(25C2459) and is fed into the RF unit as VCO voltage sig-
nals to control the variable capacitor of the final VCO. The
frequency divider N covers the full range of operating fre-
quencies from 30 kHz te 30 MHz (500 kHz step), and it
has 61 steps of frequency division data supplied by the
microprocessor in the digital unit.

The last VCQ 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 stepl. N is expressed as
follows:

N =PNg -A
{(Ng = A

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

PLL IC contains Ng and A.

The last VCO unit is contained in the RF unit and consists
of four VCOs, each handling cne portion of frequencies
from 30 kHz to 30 MHz. The apprapriate 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 ta the digital unit to
stop the microprocessor.

* 500 kHz marker signal
The 500 kHz reference signal for frequency comparison
is supplied from IC 17 pin 13, and it is used as the marker
reference signal.

5. Digital control circuit

The T5-440 digital control circuit uses an 8-bit CPU (7800}
which does not contain ROM, and has a 16K ROM {27128}
and a 2K RAM (8418] outside the CPU. A common bus used
for data exchange between the CPU and RAM, and between
the CPL) and ROM and is also connected in paralle] to the
two 8255's for extended 1/O and an 8251 for interface to
a persconal 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 74L5138,

The display is dynamically controlled by software, and con-
sists of 13 digits and nine segments. The 13 digit and seven
segment signal is driven by the high voltage resistive buffer
{6300), and the other two segment signals are driven by a
transistor. The 7800 transfers data serially. The clock signal
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pulses and U/D signals from two clock signals which are 90°
out of phase with each other, and sends the pulses and sig-
nals to the 7800. A clock pulse interrupts the 7800 and a
U/D signal causes the 7800 to perform a count up or down
operation for each step. If fast rotation occurs, the 7800
processes several steps of PLL data at one time.
Voltages from the RIT and IF shift VRs are converted from
analog to digital by the A/D convertor IC {4052) and fed into
the 7800. The voltages are used to drive the display and are
reflected in the PLL data.

The digital control circuit contains two B255's for extended
I/O. The 8255 in control unit A is an cutputonly element and
the 8255 in control unit B is an inputonly element for key
scan and static data. The output 8255 emits VS-1 signals,

FIP

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

The 7800 outputs four bits of band and mode information
(11 bands in the frequency range from 30 kHz to 30 MHz).
Each time the 8251, used as the interface to a personal com-
puter, receives one byte of data, the 7800 is interrupted and
reads the data from the 8251. The 7800 analyzes any com-
mand in the data. In response to the command, the 7800
controls setting or writes data to the 8251 as required. The
8251 serially sends one byte of data including a start bit, syn-
chronizing to a 4800 Hz clock signal.
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a. 1. Encoder
: The TS-440S uses an optical encorder. Two different clock converted into clock pulses (250 pulses/rotation x 4) and U/D
:D signals from the encoder are 90°, out of phase with each signals indicating the direction of rotation by the 4011 and
i other. This phase difference is not adjustable but depends 4030 and fed into the 7800. Figure 15 is a timing chart for
8 on the precision of the module. The two clock signals are clock pulse and the U/D signal transmitted to the 7800.
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Fig. 15 Encoder waveform timing chart
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2. Digital display

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

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

IC |
MPD6300C

|I Switch unit -Il'
[ [
I e ZRas |
| R4 |
J +8v |
I R43 05 ||
| D2 06 |
| |
| |
| |
L o e .
— IC3 TC40I3BP As2
I
CK
20 (P2 °lo ol®
CL PR
[I+] B
78006 o] comeer
a6 ¢Ba W
Ic3 SC_J
TC40I3BP B/2 1
4‘
D
S5 c);cx 3k o2
CL PR

-
3. Key scan input

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

Fig. 16 Digital circuit

corresponding bit in the 8255 port A is L to enable the switch
to be identified. Figure 13 shows the matrix. Key scan S6
and S7 are provided for the extended function using diodes.

. S
Key scan matrix
1 2 3 4 5 6

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

K 5 A/B SPRIT A=B 25L 1 u.p
6 VOICE T.SET ON CLOCK 1 100L 3 50L 2 100U
7 T.SET OFF 200L 4 25U 6 200U 9
8 TIMER SET CLOCK 2 400L 5 501 7 400U 10

S e
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CIRCUIT DESCRIPTION

’ 4. Static input
" 7800 uCH!
C0 | Encoder U/D signal “H” when UP
C2 | Unlock signal “L" when unlock
Q7 4062 (IC: Display) A /D convertor data
8255 (IC53) _
BO E1.c><:k switch “L" when switch on
B2 AT switch “L™ when switch on
E B3 . MIC UP switch “L"" when switch on
B4 : MIC DOWN switch “L"” when switch on
B5 |PTT switch L when switch on
\\B? ‘ VS-1 busy signal “"H" when V5-1 busy

] Tabie 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:
AQ{IC2 pin 4) is connected to the IF shift VR, and A1 [pin
51is 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 AQ. As a result, the 3255 sends a posi-
tive pulse from port BO 1o reset the 4052, and the 7800
5 sends nine positive pulses from port C8, and port C7 receives
i data. When reading RIT data, the 7800 sets CO from the
’ 40562 1o H and thereafter performs the same operations as
when reading IF shift data.

1} RIT 2) IF SHIFT

MODE +ay

39K

> |
E:

>
ZRE

RB4 174 Rg

=i al Lis) REA
e (5)_& 174

MB4052

4052 /RIT.‘"H“

e _[—""-l L AF-SHIFT: gt

co —L— —— e —_— e ——
I 2 - B . |

" Ml . L

bo D X o

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

6. AT control

When the AT switch is tumed on with the AUTO/THRU
switch in the AUTO position, 8255 (IC53) ports B2 and BS
go an. When the 7800 knows that the AT switch is on via
port B2, it will enter the CW-mode, and sets port AZ to H
and AD, Al, and A3 to AB, and B4 to L, and transfer a pow-
er down signal, The 7820 then knows that the PTT switch
is on via B255 port BS, and sets port A8 (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 an the mode, the 7800 makes the 8265 {IC2)
send M, SCR, 1 MHz, and lock LED signals from ports 84,
B5, and B6. When the LED goes on, these ports are L.
When the mode LED is on, 7800 ports AD to Ab are H. AD
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
B255 (IC2) ports AQ to A4 and a positive start pulse signal
is sent from port Ab. The V5-1 sends busy signals {H) to
8255 {IC53) port B7 while the vaoice 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 supnlied to the 7800 sys-
termn clock input, X1 [pin 31}. Since IC3 remains on until
PSTS5200 {IC3) pin 1 reaches 4.3V, C10is not charged, ena-
bling a reset signal to be supplied. When pin 1 exceeds 4.3
WV, IC3 goes off, causing C10 to charge via R2 and R3 and
the reset signal is removed.
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DESCRIPTION

10. PLL output block

The PLL autput block controls five PLL loops. The 500 kHz
step PLL loop uses an MB87006 and the other PLL loops use
MNB6147s.

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

The MN6147 uses the PLL data format shown figure 19,

8255(IC)
Po
;i JU i WK e Y s 8 ‘—L—Jm

Fig. 19 MN6147 PLL data

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

11. Other outputs

RL output (7800 port AB)

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

BZ (Buzzer) output (7800 port A7)

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

RESET output (7800 port B7)

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

This output signal switches the RF unit to prevent noise due
to PLL siwtching.

MT output {8255 (IC2) port A7)

This output signal controls the AF output to prevent noise
due to PLL siwtching.

SCH output (8255 (IC2) port CQ)

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

12. CAR compensation DIP switch

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

rnanmneancatad CCV i~ - - _

[xiood %100 | =10 IET x1

lj2[3fja]5]6 7B9lO\IIZrJHISISITIBI920212223

ca
CPL G ITZ[ 5 I s i - i

G Ge G7
D {5 75 |
oa s O B0 g s | I [
Do 1T - 1 ]
DA © i I 1
MNG&147

Fig. 20 Data input terminal and programmable counter

7 50
| 8 100 usB
9 200
10 i 400
Table 12

When all bits are off, — 400 Hz is supplied for compensa-
tion. When No compensation ic rannirad hite B g am . .

e i e




CIRCUIT DESCRIPTION

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 tec B3 form
a BCD code in which BO corresponds to LSB. Q4D
{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 2S5A562Y), and are
OR’ed by diodes, as required, and sent to AT unit, filter unit,
€0, and ANT BPF, as shown in Figure 21.

@ 81 B2 8l

Band information 7800 PBg ~ 3, B3B2B1Bo

13-4403

30kHz ~ 0.5MHz 0000
0.5MHz ~ 1.6MHz 0001
1.6MHz ~ 2.5MHz 0010
2.6MHz -~ 4MHz 0011

4MHz ~ 6MHz 0100

6MHz ~ 7.5MHz 0101
7.5MHz ~ 10.5MHz 0110

10.6MHz ~ 14.5MHz 0111

14.56MHz ~ 22MHz 1000

22MHz ~ 25.5MHz 1001

25.5MHz ~ 30MHz 1010
Table 13

D 0 G
MSBE (P O
12 13 4 15
Q40 M74LS 145P BCD — DEC
1 3 4 5 & L4 L] W L1l
‘
H2) | 281 rzmsa s
g 2 B = 2 wl e | & a .? P-@ 24T 122~ 25.8)
o '
4 o 5 4 : P | o=
= o = o + " I E = N b4 — To ATu
_® 217 (4.5~ 22}
‘ HE) | 141 n0.5~ e
7 & 5 a 3 2 I '@ T [7.5 ™~ 10.5)
—@ T e ~ 7.51
Q41 M5456/P Buff X7 V Y'] K‘
Q42043 Q44
13 1 12 13 14 15 6
W ]
S V. h
D60 @
e Dt ole; (D | 28F 22~ 301
L 4 2| 21 vas~e
4 De4 G| 14F 1rs~aam )
D63 Te Filter u
¥ ] a 7F 14~ 7.5)
r bez (&) | ar  2s~an
6| 2Fr  te~2.5
===
! ]
: w Q2) (7.0 ~ 78.05
| I' D C) 122~ 301
! ID Do_gaz 29.55 - 67.0%
; : [14.5~-22}
I‘ “—1 1 Q23 52.55 ~ 39.55
\ : D [) (T8 1481
[ ‘IDQ— | Q20 024 4 05 o 52,55
= @ R o~ 7.5
2 “ " 5 hd b 6
| I I S { I - T { I VCO SW Vo
< o @ " 1 ¢ n L n &
6L S b o 0 ~ e + "I

To RFU BPF
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14. Mode control signals

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

to 10, the voltages of control pins 16 and 17 change. Dur-
ing reception, these signals change to SSR, CWR, RYR, AMR

-; and FMR. During transmission, these signals change to SST,
| Figure 22 shows its equivalent circuit. When the mode sig- CWT, RYT, AMT, and FMT.

nals SSB, CWB, RYB, AMB, and FMB are applied to pins 6

£
o

| 3_%3 e Az 1 |5_BX6I24¥
| f \

BX6124

= o
= s
w w
= %5%
of =
[ w
‘
-

w
13

o
=

[

QIS DTCII4ES

Fig. 22 Mode control circuit

15. Expand function

Control unit (X53-1450- 11 )

D No. ] Shipped Diode cut
j 65 Mode beep tone Morse Single tone
i 66 10Hz display OFF ON
67 Memory protect OFF ON
73 CW shift 800Hz 400Hz
78 W24 TX No Yes
79 1 W18 TX No Yes

Table 14 Expand function
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16. Semi-self test function

Semi-self test is started by turning the POWER switch on
with the [4] (AM) and T-F SET switches pressed.

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

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

2. Items on which information is held only by the CPU and
is not available to the user to be tested.

19-4405

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

Operation procedure

"

. POWER SW OFF

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

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

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

TEST NO. LIST

T.-\E-ET ] Condition TDEJST Condition

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

I All Fip's light's {Segment) 32 TN R

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

3 All Fip’s OFF {digit) 34 ="

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

5| t G2 % o=t

3 = G3 37 8255 Port A all =""H" {IC2)

7 & G4 38 o all =L ()

g | v G5 39 B255 Port Ball =""H'"  {:)

& " G6 a0 oroal ="l (o)

0| o G7 4 8255 Port C CO~C3=""H"" {.s)

C4~C7="1"
" " G8 42 v CO~C3=""L" ()
| C4~C7=""H"

12 i G9 a3 8255 Port C all=""H’* {IC53)

13 i G10 a4 oall="L (re)

| " G11 45 LOCK,PTT,MIC,U/D,AT,VS-1{BUSY)check
15 " G12 a6 ISIMPLEX] VS-1{BUSY)check

16 ” G13 a7 Key scan inport check

17 ‘ BZ ON 48 | 1! (LSB),[5],V/M,VOICE (check)

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

I3 Mode LED all ON 50| [3] (CW), (8, SCAN,XIT,SPRIT (check)

20 ‘ . all OFF 51 [4] (AM), [9],MIN,T-FSET,A= B,1001L 200L 400L (.- )

KIS )

21 ‘ AL —rHr 52 | 5 (FM), 't_H.tFSK},CLEAHJMHz,z?L 50L 25(_U 50U ..,
2 o e 53 | ENT.DOWN,UP, 10@_;1 zo_gqu 1_?0u

23 | BAND all="H" >4 =

24 S =B 55 | -

25 PD =*H" 56 END

26 G £

21 | ENF ="

28 i =*"L"" (immediatly)

29 ENP =""H"

30 v e
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SW Monitor

Display changes by TEST number

45

=1 e

Mo :.‘E:-

| | | | | r
I ' :|r

el /
n
rest Y e / ] rod
frose  smes =R ___'___ L T
| B MIC | | 11C A VS
A LOCK AT | MIC MIC PT1 |.
: | ' UP | | powx or AT | BUSY

| {

a8 I m s |y | VOICE | |

- L ) N . ST . Tt
29 | 2] l M=y | RpT | | asm

R @.__+_p_%__f____4__%__
56 ER N | SPRIT

| M.IN | T-FSET | | a=m

| CLEAR | 1vnz |

____#JL#__L____f_A___j;L£4_

| et |
| ! & | @ |

l__._*.__ -

0L | a00L

DOWN | up | 100U | 200U | 00U

If the display changes from **; -

to "' /7 " by operate the key in chart then function working properly.




SN74LS138H iControl unit IC51}

TRUTH TABLE

Gl

G2a
[ GE8

Enuble Inpurs

Sulect
Inpuis

UPDTBO0

MBa4dis

SEMICONDUCTOR

| Drata
cutpuls

A

@ o—Po

VR

c o—»o-

—— 45V

MBM27128 Pin20 CE

HPOBZ25S {ICS3) Ping

MUPDB25S (1€ 2] PinG

MPD8251 Finil C5

15-4408

C— Ingiis QOutput
Enable Select

G TG, c B | a Yo Y, Y, Y, Y. Ve Ye Y,

¥ H Tx % % H H " H H H H H

L ¥ * # ® H H H H H H H H

H L L L L L H K H H H H H

HoT L L L A HoO L K 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
T H L H L L H H H H s H H H
T 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
[+ L H H H H H Ho ol oH H H H L
Note: 1. G; =G,A +G:B

2. H: High level
L: Low level
X: “H'" or YL
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L

SEMICONDUCTOR

] TC4013 (Display unit IC3}

6 a
i |
3 s

5—{o al- 9o of—13

3oL G2 HWeL  af—12
; R R
] I I
; a4 10

TCA040BP {Control unit IC55)

RESET (iD—{>c

Qe Q7

TC4069BP
{Control unit IC4)
S
n 1] 18] voo
o [z EE Ie
l2 Ejy 2] 0s
0z[4] @F_—II s
EYEl 0] 05
Qa3 E& 3 4
vss[7 8]0
{TOP VIEW)
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SEMICONDUCTOR

MB4052

IF=§HIFT

l 7800
) Dofa out PCT

Q=
8285 (I1C2)
B it &= s

DAC
£x.2(2) F
T3 Regulator

RIT

Compuarator
Rasistor

EX.1(3} vcc:,a
2.5K
£ {2 L) (&)
el veed AL DG
MB4052 Pin Description
i Stgnal Pin Functions
Pin No. Pin Name Symbol _ Functicn
2 Range expander Ex. 2 |Analog input pin far expanding the range.
input Ex. 1 |Analog cutput pin for expanding the range. Connect to any pin from AQ to A3,
3 Range expander By using Ex, 1, Ex. 2, the range is expanded to the x4 range.
oulput 1 |
4-7 Analog entrance An— Ay i 4 ch analog input ma. Channel 1 is selected by channel select input CO to C1_
) Channgl select input Co The input pin to designate the analog input channel for A/D converter. This signal is latched
10 I at the trailing edge of CS. ]
11 Chip select input cs This is the chip select nput pin. When C§ is inverted from *'1" to *"0"", A/D converting
starts and data output is enabled. After A/D conwverting is over or when an interrupt is re-
quired, set the CS back to "'1" o
12 A-D convertion ADC | This is the clock input pin for A/D convertion input to the comparatar register sequentially,
clock CLK |Convertion speed is determined by the clock speed. in the case of 8-bit, approx. 10 clocks
) | will be neaded. However, 1t is not necessary that the clock period be fixed.
13 Data output DATA |This is the open coilector 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 i RS This is the input pin for selecting the vohtage range of analog input. The VFS =Vce /8 range
is selected at "'0’", and the range of FV5 - Vee,.2 is selected at **1°". During convertion,
______ | hald this pin to 0" or "1
1 Analeg ground A.G Ground terminal
8 Digital ground D.G
15 [ Power supply pin 2 Vee: |When driving with 3.5 to 6.0 V of power, connect Vcc, and Vcc; to each other, and apply
18 {Power supply pin 1 Vi the power voltage to them.
When driving 8 to 18 V of power, apply the power vcltage to Ve, At this time, the 5 V
stabilized voltage is ocutput to Vec:, and approx. 10 mA current can be supplied externally
to the IC.
When either 3.6~6.0 V or B~ 18V power is used, Yoo, is the reference voltage for A/D
canvertion,
+ Channel Select * Range select * Wiring example when expanding the range
T ¥a Ex 2
o Ca Selected Ch. as [Convertion vol- Analog input
tage range
0 ) Ac e nd
0 1 A, 0 0 - Yee v
; 8 -
1 4] A
SR vee,
1 1 As 1 a- 5
WAl Daavedr X2
RS ="I1"

MEADEZ

25
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MB8418-LP20-GRA (Control unit IC50)

HPD7800

Address input ———

Al0

a4

MBM27128 (Control unit IC52)

+isv —

UPD7800

[k

SEMICONDUCTOR

L3

SN74LSI38

b Voo
GND
Address Low Memorial Symbol Pin name
Alley :
buffer decoder edxiEsE Ap~Aig Address input
I~ 1 b Data injout
T | cs Chip select 1
[ ]
CS, Chip select 2
gﬂf{:‘ L;ﬁ]mﬂ:'; WE Write enable
! Ve Power {1.5 V)
csB
I l GND GND
;::J::r 1/0 buffer cse NC. No connection
{css
Input
butfer
-'-—"‘-.______‘/
10 10X
j— +8Y — I/ Data —
Dota output
[+1] or
e
N T Pin name
vep
- Ag~Ays Address input
P Output enable 05~ 05 Data output
—— Chip enable Qutput Buffer —
PGM. Bhe . roale CE Chip enable input
; ] OE Qutput enable input
ad | Y decoder Y selaction PGM Program input
g“ | : Vee Power supply
g ! 131072 bit Vpp Program power supply
|
b : X decoder el GND GND
| | Memorial
s | ally

gt

[

Cry

Lit
ing

Dec;
Lin

Qu
Inp
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SEMICONDUCTOR

7 (IF unit IC2)

os

s & < < 21 —| 22
10K 2 :'IOK 230K 520K

L 5
4 5 FEI— ) 20
[P < -
Is — 320‘: SI5K :.IOI
3.0% \I
4 ~ 11
& >
£3.0x 3ok 3
Tu
L - - - -
0K 2 ZI0K 0KE 20K oK 2

He st e 3t e
b+ ==c2
233K 3 33K 2 33K Tk oK E i:loxjnzox 56}1 57; lsstl
(=3 or
L/
- E RF
ARy Input
f:) E GND
)
53 —I
= Mixer 3] 25| T _ta audio
o Output : s Mute
o I
vee ® 13| Scan
= [4] 3£ 2/ Controt
| w3
Limiter [5 12| Squelch
] input E ] Input
Decoupling | Active T g:.::;u.:f
Filter
Limiter  [7] Amp S| Filter
Output { 2v Input
Quad E Demaodulator] ik a|D dulator
Input Output

31
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SEMICONDUCTOR

uPC1158H2

W ? 07 Wee

R EE 03 4
ALC Al g
(7 Input 10—
L | Ll Q6 vy & ALC Input

O Y Y B R (Y R 2 ez !

Input  M.F.B. Outputr GND ALG ALC vee i Q5

Cutput Input D2
+ D4 GND
! $

2
N.F.B. Output AL Qutput

Pin connection

] Pin Function Pin Function
1 Input 5 ALC output
2 N. F.B. 6 ALC Input
3 Output ¥’ Vce
4 GND

#PC2002V (IF unit IC7)

| Py ¢ y 05
ol a1 Qlo Q15
= | < -~
2 A >
oz m7 o
Temperature
s protection \a aie
an Power sur ﬁ?
voltage i
A6 . ;
AR protection
¥y
R13 3
e A l 9 1 4 5
T 8 3 g 1 2 3
o
R20 o
oy 04
3y o 018
_Il_qb—@)
| R4 —
| Y Wy a4 o
# 2 Inpu
| f;
= %) '—II—"—@ 2:NFB
8 g o12 = 3:GND
i absarbent s ar 8 4 : Qutput
¥ circuit Q13 Q16 $ 8 5 : Power supply + Vcc
i = sz
B 2>
B o ¥ eof wg 2
14 2 z =5 =¥ 2 o g
i » & . + & ' 3 03
01 Oz
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251AC (Control unit 1IC54)

Dolo bus —=—

SEMICONDUCTOR

15-4405

Data a 8 Hir:nl-
::“.r i bufter ™o
7404 2.4576MHz (2= p=5) RXD
1° —13
. E zﬂn._ — Mol use
uPD7800 A control B
Ip::l.:u @9 140401 @) pin  { Bo rore: 48001
8 | Recelva
buttar
(5~P}
SN74LSI38 Yo @y, bt
cTs 5 wooem | o Fecelv |~ uPD7B00 INTI (@ pin
ats o o control contra | N
\Innt
data bus
uPD8255AC-5 (Control unit IC2, 53)
1+3¥) Vec GroupA
| Grow A ]
GND (7 conttol v B PortA 140 Purt &
—ad (B bit)
£8
o7 [ I
Data 1 Group A
Dota bus bus % (&:: ibﬂ]
I - - r
buffer T 140 Pert C
Sarabus - GroupB
LPD7800 T # Port C
o Read Input (Lower 4 bit
[33] 1
WA write input  WR gb d I L
o & ol addrees: & R/W i B . 8 L8 Group 8
T e G L S e Pars epees
i T (6 bl
pa7 (@) Raset input RESET gq) o
Chip seiect T3 =3 |
@
74L5138
warice:vd @ Basic function
nar cs3ive (@3
A, | A, |CS | RD |WR Function
] 0 0 [¢] 1 |Data bus + Port A
4] 1 o] 0 Data bus +~ Port B
1 0| 0 (o} 1 |Data bus +~ Port C
(o] 0 0 1 0 |Port A < Data bus
0 1 0 1 0 |Port B + Data bus
1 o] 0 1 0 |Port C ~ Data bus
1 1 0 1 0 | Control register — Data bus
% % ; w« » Data bus is in high impedance
status
1 1 o]0 1 | Combination is inhibited

0" shows low level (L}
1" shows high level {H}

33
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uPD6300C (Display unit IC1)

Pin description

SEMICONDUCTOR

Pin No. Symbol Pin name 110 Description
1 043
O FIP
Ois High dielectric-strength (40V) output in the Pch open.
Ore Segment o
017 qriver Corresponds to the ocutput of Qi3~Qug
0 {Q13~ 043}
18
7 O
Qutput serial data the trailing edge of SCK. When the n-number
8 18] Serial data output pin 0] of xPD6300Cs are connected in series, this can be connected to
the Sl of the following stage.
9 Bl Blanking pin | This input can turn off all indicator or displays, and can dim them
b ap 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 I register at low level, to latch the connects at the rising time.
Active rising {leading) edge.
1 s Serial data input pin | 'Ijh.ls is the data input pin. Inputs data to the shift register at the
rising edge of SCK.
Reads out the Sl data to the shift register at the rising edge of
12 SCK Serial clock input pin 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,
12 c3 Ghipgalact pin ! activates SCK and LH.
14 Vss GND — Connect to the GND terminal of the system.
15 0o
16 0, Pch open-drain system, high dielectric-strength output.
17 02
18 03 FIP Corresponds to the v
04 output of Og to 012 o
gs Segment
f driver I: Pch
(o}
Og
Og {Og~012) )
O1p o
- o Vss Oo~019g
27 012
28 Voo Power supply pin — 5V+10%
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CAPACITORS CC_45 TH 1H 220 J ccas | Color* s Capacitor value 1 0 3=001u4F
1 2 3 4 5 _
1 0=1pF _2__2_9_=22F)F
1=Type ...... ceramic, electrolyic, etc. 4 = Voltage rating 0 0=10pF
2=Shape ......round, square, etc. 5 = Value 1st number rMuItipIier
3= Temp. coefficient 6 = Tolerance 0 1=100pF 2nd number
¢ Temperature Coefficient 1 0 2=1000pF = 0.001uF
issWord | C_ | L | P R 5 T | v 2ndWord | G H J K L
Color* Black Red |Orange Yellow | Green | Blue  Violet ppm/°C ] + 30 =60 | +£120 | + 250 | = 500
pm/’C | 0 | —B0 [—150 | -220 | 330 | -470 | -750 5
- Example CCASTH = —470+60 ppm/°C
¢ Tolerance
Code C D G J 3 M [ x [z Tp Nocode | [cose| B | ¢C D F G
9 :025[205 | =2 | t5 [ 210 [ 220 [ +40 | +80 [+100 [¥or 10uF—10~+50 | [(pF) [ <01 2025|085 | =1 | =2
i i | —20 | —20 | -0 |5 47u4F-10~+75
Less than 10 pF
¢ Rating voltage
2nd i I [
word |
. A B o D E F | G H J K v
ist N |
word | o R
0 10| 125 1.6 20 25 315| 40 50 6.3 8.0 -
110 125 16 20 25 315 [ 40 50 63 8o 35
2 |[1wo [126 | 160 | 200 |250 | 315 | 400 | 500 | 630 | 800 E
3 [1000 1250 (1600 |2000 [2500 3150 [4000 [5000 [6300 8000 | -~
¢ Chip capacitors Dimension
{Ex]“ TIF SL1IKGOOD J Ref thaab i Dimension code L w T
i § e v e M e g {7 = Refer to the above table
rronrh P Empty 5605 | 50:05 |Lessthan20
' éh_p}s l::H :H u.?s L?} £ 32:02 | 16:02 |Lessthan1.25
i ~
€ 73 F F THOOoQ 7 ."'If F J_2.0!0.3 1.25+02 Less than 1.25
‘Ex}{_—- r—i "_'_l [__‘J h_‘J = 1..."
1 2 34 5 6 7 Dimension
(Chip) (B.F) 1 = Type ...... ceramic, electrolytic, etc. | Dimension code L W T Wattage
* Chip resistor (Carbon) 2 = Shape ...... round, square, etc. E 32:02 | 16:02|057| 2B
EXS 738 8 28900 ) 3= Dimension F 20:03 [1.25:02 045 | 2a
" o r T .:' o5 - L“' = Temp. coefficient
1 2 3 4 5 6 7 5 = Voltage rating Rating wattage
c (ChiDl'- IB,:;I \ l ?= ¥a:ue Cord | Wattage || Cord | Wattage || Cord | Wattage Dimension
. 1 = jolerance.
arbon resistor (Normal type 24 [ 1 10W | 2E | 1 4w || 3A W @#,
e oL L e 28 |1 sw| 24 | 12w |30 | 2w
I ¥ o 2Cc 1 BwW H?-*
1 2345 6 7
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PARTS LIST

MN:  New Parts

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

SEMICONDUCTOR i,
ltem mRa:ks Name Item m‘::"(s Name Item mF:I_(s Name 2
Diade 151555 Digital Tr N |DTC114ES N |LM29312-5.0
15133 DTC143TS
152688 DTC124E8 N mMbatoo
MEA4591
151687 DTC144WS ME4561P :
151007 DTA1714ES N [Misarsaos -
1SVE3A N [Mm74aLs7123P 3
N | 1V5153 TR 2SABB2 (Y} i !
158101 N |2SAE62 TM VR34
15599 25A950 (Y}
o [lmm,
1N4448 25C 1959 Y} N | MBM2718-250A1 :
2stlol> (] MBM8418-20LP- |
831C 25C2053 GHA :
BA282 25C2075 MCAOT2EL
N |MASES 25C2458 (Y] e Tai eIl
N |US1090 25C2459 (BL) MG10716L
N | DANAO1 28C 2509 MC3357p
25C 2538 A
MC931 25C2570A MNB 1476
Mi204 25C 2668 (Y)
MC921 2SC2603 (E} NE555P
N |2sc2879 NJM2903D ¢
Vari-cap ITT310TE 25C3113 iB) NJM29035
25C2787 iL) NJM2804M
Varistor MV13 NJM20945
MV-5T FET 2SK 30 (GR}
MV 203 25K.30 (0) ESEEZ00
25K 192 (GR) SN74LSS0N
N |sv03vs 25K 1924 (GR) SN74LS10N '
25K 192A (GR)*. SN74LS112N
Zener diode MTZ 3.0J8 25K 125-5 N |SN7404N
MTZ 4.3JC N SN74L5123N
MTZ 6.2JA 35K 73 {GR} SN7ALSOON
MTZ 7.5JA 35K74 (L) SN74L5138M
MTZ 9.1J8 38K122 iL) SN74LS145N
MTZ 9,1JC SN16913P
Ic ANB12
N Uz 3.0B ANB551 N ;g:g?:gg
N |UZ 6.2BL AN7205
TC4013BP
N |uz 9.1BL AN7808
VO6EB BA718 N |TC40308P
N | TC4069UBP
Thermistor SDT1000 BAG109U2 TMESESRAF-S
N BT41L BX6124 wPC1168H2
112-502-2 BX7191 xPC2002V
32027 #PC4558C
HD101186 N | xPD&E30OC
Surge absober N |DSP-3C1N HD 10131 #PD8255AC-5
HD 10125 HwPD7B00G

Destination table

K : for U.S.A.

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

W : for Europe

X : for Australia
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» New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles nor mentionnes dans 1 Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

15-4408

Desti- :Re-

Ref. No. Address |New Parts Mo. Deascription
Parts) nation |marks
PMER (&£ B 5| # 2 & B B & £/0 K #* m\ﬂ#
T$-440
1 i 4 A0L1-09203 -0 FAGE (A UFFER
2 dR | ADL-{1999--02 AGE R LRWER
3 . L NP iJata T FEANEL AR5Y
4 oH | AdD-0a17-03 RETTHNM FLATE
7 1A Bild-0411-04 S MEUNT NG HABRDWARE
10 1A BOS- 070804 SFOGRITLL CLETH
11 1F BAO-08177-15 FTLET LAMP 14V« 80MA)
1 2H £ B31-0657-05 METER
14 3@ # | BA-GaeS-04 MELFL NAME PLATE kKMiM2
14 A # MEDEL. NAME FLATE TW i
14 34 ¥ MANEL. NAME PLATE X
1 1A * VY NAME PLATE
el P | Ba43-1063-14 NAME FLATE (TRIZ T%-44£5) T
e e *1 B43-1064-04 NAME PLATE (KEMWAAD T5-44X) X
e 22 # | BAG -106% -G48 NAME FLATE (KENWRED I5-440%5) KrMimM2 |
2 AL #| Bd43-1065-04 NAME PLATE (KENWRAD T5-44015) W
23 1T % | Bd&-0410-10 WARRANMTY CARD K
2 15 ¥ | BSO-3048-00) IMNBTRUCTIEN  MANLIE KM1M2
24 15 #| BE0-8048-00 TNSTRUCT TEMN ManUAL WX
24 15 % | BE-B045%-030 INGTRUCTTIAN MAMIAL T
1 Baz- 172%-04 CABEL CWITH ANTENNA TLNER)
@b i EO?-0751-05 TP ODIN PLUG (ACCESHERY )
s 15 E07- 0835205 BF METAL FLLUG KMmimz
2t 15 E30- 1635305 DT FPEWER ZARD ASS
i £31-0431-1% WIRE WITH CENMMECTAR (5F)
30 5 FLISE (=20A)
3 |5 FUDE (200 ACCESSBRY
33 B KNEE FIXED SRIING (X4)
= FAOCK THNG (X2) CASE SIDE
34 s H1 - 448304 CARTEN BRX (INSIDE) EMiMS
34 35 HO1 4685034 LARTEN BEX {INSIDE) L
34 35 | HO-4684-04 CARTHN BEX (INSIDED T
34 353 1 HO1-4485-04 EARTREN HEX (INZSIDEY 4
35 35 #| HOF-2278-04 CARTEN BBX (BUT SIDEDY
35 S # | HO3-2278-04 CARTEIN BRX (BT SIDE)
35 o * ' 8504 TARTHEN BRX (HUT SIDE)
36 25 * H15-0 PACKING FIXTURE (R
&t 3T * 61602 FACKING FIXTURE (R}
34 15 H12-1315%-04 CUSH NN
3% 2 M- 1425- 03 FRETECTIVE CRUVER
4} 15 H25-0073-04 PRATECTIVE BAG (MIC) kMiM2
40 5 ] -0079--04 PRETECTIVE BAG (M1 X
a1 5 PRETECTIVE BAG (DI CRRD)
404 3B FREIT (¥21 R
44 20 * Z-0440-04 EEISBTANT FERT
45 1 3R a4 105 FRAT (X4)
46 3A JOz-0442-04 FHET (X2
47 A Jei-1144-34 MBUNT NG HARTHIARE (SF)
48 iF k| Jal-2779-14 MEUNT ING HARDWARE (FTLET LAMF)
4% 25 J30- 0o 6-04 SPACER
5 2 JE1-0141-04 SPACER RING (M1
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= Now Parts

PARTS LIST
Farts without Parts No. are not supplieq.

Les artlcies non mantlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

38

Ref. Mo. |Address New Parts No, Description Desti- [Re-
Parts netion |marks
PHES (&t B|F Hoa R B a a8 R £
59 1 J32-0765-04 HEX BRS5 CX2) A0 G
St P J32-0782-04 HEX BRSS (xd) 11mMM
a7 IFs16G| #y J32-079%2-04 HEX BA3S (X8) 10MM
S8 1G #1 J32-0793-04 HEX BR5S5 (R4) 1111
59 TL.ag| #| Fla-0724-04 HEX HBBSG (X3) hnm
63 36 K01--0407-05 CARRING HANDLE
64 3 *| K21 -0778 -0 MAIN KNRI
6 3L K307 10-04 kNEs (INSIDED x4
64 15 K23-0712-04 kNRH (URK) X1
&7 3C K23-0782- 04 K NEE (SELECTIVMITY 3 |
&8 3C ke iedl 24 K MEHR CHLITSIDE )Y X4 :
&9 20 KaP-07he-04 FUZH K HEER (FHWER)Y X1 ;
Y0 el e Sl b g S P 1 FHRR (AL :
71 20 Ka9-3001-114 PHISH K MER (Xab |
e =2 k293002114 FUSH KNEE LXé)
¢ el | N17-0601-14 FLAaT WADHER
76 2 M17-0637~04 FLAT WASHER (MATN KNRR)
- N2 7--3008-44 BRAZIER HEAD TAFTITE SCREWOXL)
NB7-3012-46 BRAZIER HEAD TAFTITE SCREW(XE)
Af 202 N2 56~ GND BEREW (Xd)
BH #2H N (164414 BIHD SEREL (Xé)
e &M NOZ 065804 RN SCREL X5
oD 20300 # NOP-0697-05 SUREW LX)
E 20 N3 2aE PAN HEAD MACH [NE (X&)
F TEL1F 3 FLAT HEAD MACHTHE B0 (¥R
G 2020 % FEaT HEAD MACHENE (X4
H 1020 N3z 3006 46 FLAT HEAD MATHTRNE (X8}
J 1A NI33-3004-41 sUAl HEAD MACHINE W (Xa43hk 3
K 16,11 HN35- 26005464 BINDING HEAD MACHINE SDUREWOXE) 4
L. 1A. 3R NEE--30016-41 RTNDING HEAD MACHINE ; -
" 10 1L NET-2606-44, PRAZTER HEAD TAFTITE SCREW (X356
N 102K NEP =300 A HRAZTER HEAD TaPTIvE SCREWOXNLS 3
o 3R NET-3008-41 BRAZIER HEAD TARFTITE WX E
R L. nEy? 3011041 BRAZIER HEAD TAFTITE SUREWOX) .
T 3D N3G~ 300646 BIMGING HEAD MACkHIME DEREW :
4 EN | N3G 260446 FaR HEAD MACHINEG SCREL
R} R514RB3R 100U FL-PRARE RS LD JoOIW ;
3 Pl w| o BHF-0456 05 I BEARD ATSY :
51 1E Ha-24 3705 FLSH SHYITCH [HWER)
o ; < Rl PULH WY T CTALT MM £
s =15 PHEH TWTTITH CTACTS X :
BO 2R w1k LIEAkER ;‘
a1 15 -0% M ERE NG KMEMS :
B} 15 2 (15 MICREPHENE b :
83 it 4 EHUREER -0y
B4 15 I TTHIHM BATTERY
85 wl) s ca K 1-14&10-00 CHITCH LINTT
87 3h Kb Ged -0 RE LR
70 2,18 AS-1470-00 FINAL UNTT 1
1 a2l Sl FLE LHIT &
Erd 1L )01 FRUTER LINTT :
93 11,47 # X53-1450-11 LAMVRRL UMY ki1
;
;
:
r
£

o oo
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» New Parts

PARTS LIST
Farts without Parts No. are not supplled.

Les articles non mentlonnes dans |6 Parts No. ne sont pas fournls.
Telle chne Parts No, werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation jmarks
$WMEE © B § B a8 B & 2/79 8 &% F| 4%
3 1Ea2J| %) X5i-1450-11 CRNTREL UNLT WX
73 2| #] % 1450-21 CONTREL LNIT Mz
6 1G] % X54 187000 DISPLAY UNIT
97 DR #| XET-1150--00 At UNTT
I8 11 ¥ | XG0 1300--00 IF UNIY
SWITCH UNIT {X41-1610-00)
210 -11 Ck45SF1HA73Z2 CERAMIL 0. 04VUF  Z
Cla CED4WLIC222M ELECTRE 2200UF 16WY
C13 Ck45F1H4732 CERAMIL 0.047UF Z
Cid CEQ4WIC222M ELECTRE 2200UF 1 ERWY
(4 B Ck43F 1H4732 CERAMIC 0.0470F Z
C1v CED4W1C330M ELECTRE 33UF 1GWY
£19 520 CEQ4W112330M ELECTRE 33UF L1&Wy
£23 LEQ4WIC330M ELECTRRE 33UF 16WY
24 CED4W1CA70M ELECTRA 47UF 1&WY
Cab6 CEC4W1C330m ELECTRS 33UF T6WY
C30 CECAWICA7?0M ELELTRE 47U 146WY
£31 CEO4W1C330M ELECTRE 33UF 1KY
C34 CEQAW1EC330M ELECTRE 33UF LAWY
L35 71-0119-05 CERAMIC 0. 047%F K
r£38 CEQ4WiCa7oM ELECTRE 47UF 16k
(3% 31-0117-05 CERAMILC 0. O101F K
241 Z90-2035-0%5 CLECTRE 10auF 1aWY :
a3 LE4GF 1HA V37 CERAMIC 0.047UF £ i
C4%5 290-2035-05 ELECTHE 100UF 1euWy ;
e CO92MIHSEZK MYLAR F00PF K :
r4g -5z 1271-0119-05 CERAMII 0. 047UF K
53 31 -0117-05% CERAMIT 0. D1UF K.
£S5 .58 90-2035-05 ELECTRG 100UF ey
257 ¥ (30--2021-0% ELIZCTRB 10UF SaWY
£59 CRKASBIHA? LK CERAMIL APDRF K.
C&0 » i1 CE4SBIHI02K CERAMILC 1000FF K
- 230401105 TERMINAL
- e 3-0512-05 TERMINAL
N1 E06-0656-05 GF DIN CANNECTER(ACCL)
N2 £11-0413-05 JACK (PHENES)
CN4 ED&-0B58-05 BF METAL SRCKET (MID)
CN4 £11-0414-05 JACK (EXT SF)
CNS #| El11-D418-05 FHENE JAlK (FSK TNL8UT » ACZE)
CNé& E13-0362-05 FHENA JACK
M1 E40-0773-05 PIN CONMECTER  (MINT.7F)
P E40-1073-0% FIN CRNNELCTRR  (MINY. (8
MiZ3 E4-1273-05 FIN CANMECTAR  (MINI.12P)
m4 E40-0573-0% PIN CBNNECTEE  (MINI.SF)
MCo E40-0373-05 FIN CENNECTBAR  (MINI.3P)
ME? 210 E40-0273-85 FIn CANNECTSR  (MINI.22P)
Mo1z E40-0873-05 FIN USNNECTSR  (MINI 2 EP)
Me13,34 E40-3237-05 FIN CRNNECTER  (MIMI 20}
MCLS £406-3237-05 PIN CENNECTER (MINT.4P)
MC16 EBB-0373-05 MINI CHNNECTER (3P)
m:17 E0B-B272-05% MIND DRNNECTBR (2f)
MC18 E4l-0473-05 PIN CBNNECTER  (MINI . 483
MC1% E40-0373-05% PIN CANNECTRR  (MINI.3R)
MC20. 21 E40-0473-05 PIN CENNECTER  (MINI4F)
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» New Parts

Parts without Perts No. are not supplled.
Les articles non mentlonnas dans |6 Parts No. ne sont pas fournls.
Teile ohne Parts No. werden nicnt gellefert,

PARTS LIST

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

$HEER & B g #® A 8 B & £/78 % t | %

MC2e £40-0673-09 PIN CANNECTNR  (MIMI.6F)

NC24 F40-0373-08 FIN CRNNECTER  (MINI.3F)

MC25S E40--506F-09 PIN EBNNECTER  (MINI.&P)

ne27v F40-3241-0% FIN CANMECTER  (MINI.12F)

mCz8 EF04-0154-0% RF CRAXIAL CARLE RECEFTACLE

M29 E40-0273--05% FIN CRNNECTRRE  (MINI.2P)

ML30 E40--0473-05 PIN CONNECTER  (MINL.4F}

MC31 E4D-0373-05 FIN CENNECTRR  (MINT.3FP)

MC32.33 £40-0273-0% PIN CONRECTAR  (MINL. 2}

M- 34 E40-0473-05 FIM CENNECTER  (MINE.4F)

= F02-042 304 HEAT SINK

CH1 L15%-0016--05 CHRKE CRTI

L1 .40--1011-13 SMALL FIXED IHDUCTER |

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

£ MO -0641-0% SEREW (X4)

## N10--2030-46 HEXAGEN MUT (X'

- N17?-1030-44 TRRATHED LBLCK WASHER EXda)

= N3O--3004-46 FAN HEAD MAICHINE SCREWIXT)

vkl ) R1%-3423-09 PRTENTIRMETER  (MIL.CAR)

UR2 F| R24--9405-05 FETENTIBMETER (S0 NMETCH)

W3 R12-148-05 TRIMMING FET. (1K IRIT

VR4 R12--3450-05 TRIMMENG fRT, (20K UBLTAGE

VRS R19-3420-0% FRTENTIRAMETER (AF,RF)

VR& RL9-3418-05 FRTENFIRMETER  (RIT.IF SHIFE)

URY Kl1a-1435-05 TRIMMING PST. (2K IVCN4

VR10 12040505 TRIMMING FRT. (33

VR11 R12-5408-05 THIMMENG PRT. (220K

URLZ #| R1Z2-343%-0% TRIMMING #8T. A}

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

VR14 fRig-1419-0% TRIMMEING FRT. (1K)

Wi .2 R92-0150-0% JUMPER REST O 8HM

Wr FR9e-0150-09 JUMPER REST {1 BHM

W13 RIZ--0150-1015 JUMPER REST 0 HHM

"] ] R92-0150-0% JUMPER REST O BHM

RL.1 ! 551142905 RELAY

RL2 551-1420-05 RELAY

51 01242505 REBTARY SWITCH  (SELECT)

52 #1 531-4405-05 SLIDE SWITEH

Q1 DIBDE

Dz ZENER DISDE

s 12 {11 6GDE

Di3 i DISDE

P15 ~18 185133 BIBDE

IC1 ANTE08 TC(VALTAGE REGIHLATRRS +BU)

L2 -3 ANTBOS TE (VR TAGE REGULATERS +5V)

ICa #1 LM2?317-5.0 ICCORAPHIT CANTRAL IR, +5V)

IcS NJIM23045 IF(RF AME X2

18 ANTEOS [£EVBLTAGE REGULATBRS +5V1}

1£7 NIM2FH]13E {CDUAL CEMPALLATER Y

ic8 NIMZ045 1L (8F AMFE X2)

21 DTE114ES DIGITAL TRANSIGTRR

(4 25D140607) TRONSTISTRR

n3 .4 ~Ek30(GR} FET
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PARTS LIST

* New Parts

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 geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
SNES: o B ¥ g a8 259 2 R £/ 8 & | =
| 05 -6 2E5C2458(Y) ] TRANSISTRR
RF UNIT (X44-1680-00}

i1 L4550 1H390d CERAMIC J9FF J :
s CEASSLIHIZYD CERAMIC 120FF ad
-3 LCASRHIA330J CERAMIC 33FF J

L4 LKASF1H473Z CERAMIL 0. 0470F 2
353 C71-1008-05 CERAMIT 0. D22UF K

c? C91-0117¢-05 CERAMIC 0. 01UF K
-8 ® | £91-1065-05 CERAMILC 0. 004BUF K

c% .10 [91-0117-05 CERAMILC 0. 01UF K
[ | CKA4SF1H1037 CERAMII 0. 01auF 2 !
12 R -0117-05 CERAMIL 0. OLLF ¥ ;
C13 931-0105-D0% CERAMYE 0. 0047UF K
14 CR92MLHL 23K MYLAR g.0180F K

C1% + 16 COFEMIHLS3E MYLAR 0. 0180F K
{8 g CEO4WIHAI0M ELECTRE 1. OuF SOWY

£18 £91-1008--0% CERAMILC 0. 022z0F K
17 .20 CE92MIH1 93K MYLLAR 0. 018UF K

(21 CE4DRIHLIGSZK CERAMIL 1 S00RF I
22 C921-0125-0% CERAMIE g, B027UF K

Le3 ¥ 45R1IHISZK CERAMILC 1500FPF K
Cead CEDAWZ1HG10M EILECTRE MO tUF C1
25 &1 -1008-05 CERAMILC 0. 0Z2tF K

ety CEQ4WC 1HO10M ELECTRE HOLUF r1
227 -2 -1008-05 CERAMIE O.0gz2UF K

28 .27 CEASEIHE 22K CERAMILC 2200PF K
230 CKASHIHB2 1K CERAMIE A20FPF K

31 £ 91106405 CERAMILC 0. O037UF &
32 CR1-0119-0% LERAMIL 0.047UF K

£33 LKASBIHB 1K CERAMIL B20FF Ic.
234 CEQ4WIHNL10M ELECTRE 1. OUF STHAY

£35S 291 -1008-0% CERAMILC 0. 022U0F K
-37 CK4oHIHISZ2K CERAMIL 1500FF K
238 CKASHIHGE K CERAMIL GH0PF K

£39 #| 091-1043-05 CERAMIL (. OB33UF K
c40 CKASBIHSAG 1K CERAMII S60PF K

€41 CASBIHIG K CERAMIL 1500PF K.
caz CF1-0119-10% LERAMIE 0. 04700 K

43 CE04WIHO10M ELECTRE 1. OUF S0WY
() £31--1008-05 CERAMIT . 022UF K

Cas CE4ASBIHIBRK CERRMIL 1 BO0OFF K
46 ARG IHI3ES CERAMIL FA0PF J

cav? #] [91-1063-0% CERAMIL 0. ND3I3LF K
48 CASSLIHZ 7 LT CERAMIL 270RF J
Z43 CKASBIH1ISZK CERAMIL 15008F s

cun C91-0117-0% LERAMIL 0, Q47U K

o851 CEG4WIHOI0M ELECTRE 1. BUF S0WY

CS2 71100805 CERAMILEC 0. 022UF K
253 CKASHIH1S2K CERAMIIL 1500PF K

el CCASCHIHIOTD CERAMIC 100FF T
255 L2101 25-05 FERAMIE 0. DO2HIE K

CEd CC4SSL1IHI01T CERAMIL 1 DOFF J
ca? CKASBIMLI 22K CERAMIE 1 200FF K

LB {%91-0117-0% CERAMILC 0. 047UF K
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» New Parts

Parts without Parts No. are not supplied.
Leg artlcles nonmentlonnes dans le Parts No. ne sont pas fournls,
Telle ohne Parts Ne. werden nicht gelisfart.

PARTS LIST

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

S$EER & W |\ g g 2 2 5 ¥ & /4% it B ¥

CS? CEQ4W1HO 10 ELECTRE 1. OUF SOy

C&:0 L1 -1008-0% CERAMIC 0, 022ur K

Cht CKASEIHGBLK CERAMIL HEOFF K

cez LLASSLIHIS LT EERAMILC 1S0PF J

Ce3 CKASHIHLS2K CERAMIC 1500FPF k.

céd LLASSLIHISLT EERAMILC 1S0PF J

CaS C91-01t9-05 CERAMIC 0. g47uF K

L&t CEN4WIHO10M ELECTRE 1 0OUF SRWL

CaY 291--1008-015 CERAMIC G. D22UF K

L& CKABRIHATLK CERAMIL: 470FF e

Ca? #] LUASSLIH1E1T CERAMI 110PF J

c¢0 LKASRIHB 1% CERAMIL B20PF k.

(rg | 4SS5I 1IHISTS CERAMILC 150PF J

ce2 CK4ASBIHATIK CERAMIT 4708 k.

C?o3 C91-0119-09 CERAMII 0. G47UF K

(4 CEDAWNIHDI0M ELECTRA 1. DUF 50UV

C?5 Z?1--1008--09 CERAMIL (0. 022UF Kk

Lé6 CLASSLIMHZ2 1T CERAMIC 220FF J

c?? CCasSLIHR10S TERAMIC LR J

78 LE4%B1HAB1E CERAMILC GE0FF k.

c?9 CLAS50LIH910d CERAMIC F1PF J

g CCASSL1IH331T CERAMIC 330PF J

£Bt C21-011%9-05 CERAMIL 0. D47UF K

caz CEQ4W1HO 1M ELECTREN 1. OUF SV

£83 C921-1008-0% CERAMIL 0. 022UF K

cg4 CEA4SSLIHLZ21S CERAMIL 120FF J

CLBS ,BA CLASSLIHATOT CERAMIL 47TPF il

cCH? 24551 1HOBGD CERAMIC 8. OFF D

ces CLABSL1IHB20T CERAMIC BePF o

cA? LF1-0119--08 CERAMIL 0. 047UF K

o0 CEQ4WIHO L1 OM ELECTRE 1. OUF SOWY

71 ©21-1008-0% CERAMIL 0. Qz2UF K .

£92 Kb ZEQAWCIHO10M ELECTRE HOUF 1 ;

c93 C21-1008-0%5 CERAMIL 0. D220 K ;

£74 CLASat L HGB0.T CERAMIC 6BFF J

£95 CKASRIHIELK CERAMTE 180PF K.

C?6 C91--10018-05 CERAMIL 0. 022UF K

LY?¢ .78 21010505 CERAMILC 0. D047UF K

C9? 100 C91-1008-09 CERAMIE . O22F K

1101 C93-011%-0% CERAMIC 0. d7PUF K

1103 rdssi 1H330.T CERAMLI 33PF of:

rio4 C1-01 1705 CERAMILC 0. DLUF k.

€105 C91-011%-0% CERAMILC 0. 047UF K

C106--108 C21-0t17--0% CERAMIT . OLUF i

€109 T91-07a7-05% CERAMIT O 11UF !

il ZF1--1008-0% CERAMIL 0. DazlF &

£111 C21-0117-05 CERAMIC . QLUF 8

LELZ CKASHIH102K CERAMILL 1000PE f

£113 C21-0117-0% CERAMILC 0. D1UF K.

rii4 £21-0769-05 CERAMII (1. OLUF il

CiiS. 114 C91-0117-0% CERAMIC 0. O1UF K

C117 292 1--10068-05 CERAMIL 0. D22UF K

£118 E21-0117-04 CERAMIC (3. O1Uf k.

c119 91075705 TERAMIDT 0. O01UF K

C120 L2455 tHATOT CERAMI L 4'7FF J
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¥ MNew Parts

PARTS LIST

Parts without Parts No, are not supplled.
Les artlcles non mentlonnes dang le Parts Ne. ne sont pas fournls.
Telle ohna Parts No. werdan nicht gellefert.

13-4408

Ref. No, Addregs |New Parts No, Description Desti- Re-
Parts nation marks
PRER & W | § B A B9 B R R/, 8 # |
121 ?21-0117~05 CERAMIL 0. 01UF K
cize CEASEL1H470T CERAMIC 47PF J
C123 C91-0767-0% CERAMIL O.0luF M
124 CC4%51HL00D CERAMIC 10PF D
CL2s c21-0117-05 CERAMIC o olFE ok
Ciz2é CEQ4AWLIH100m ELECTRE 10UF 50WV
ol =y 2921-0117-05 CERAMIC . O1UF K
E0 I CCA4550 1HD40C CERAMILC 4. OFF 1
C1a29-132 C#1-0117-05 CERAMIC . O1UF k.
C£133 CCA55L1H101T CERAMILC 100FF J
134 C91-0117-05 CERAMIL 0. 01UF K
C135 ECA455L.1H121J CERAMIL 120PF J
L1364 C71-0117-05 CERAMILC 0.01UF K
L1y C91-0769-05 CERAMIT 0.o0iur M
Z138-14Z C91-0117-05 CERAMIIT 0.0LUF K
C143-145 L1 -0769-05 CERABMILC 0.0UF ™
144 C91-0117-05 CERAMIL 0.0IUF K
147,148 I291-1008~05 CERAMIC 0. 022U0F K
C149.150 91076705 CERAMILC 0. GiUF M
151 CF1-0117-05 CERAMILC 0. 01UF K
0163 Z71-1008-05 CERAMITC 0. 022UF Kk
Cl154.185 C?1--0769-05 CERAMIIZ (. OLUF M
C1%k CASRHIHOZ20C CERAMIC &, OFF C
C157 £?1-1008-065 CERAMIC 0. 022UF K
C158 LL4551H100D CERAMIL 10PF D
£159 CCASSLIHL20T CERAMIC 12PF J
160 C91--1008-05 CERAMIM 0. 022UF K
Ci&d £71-0119-05 CERAMIL 0. 047UF K
Clez CEO4W1IHZR2M ELECTRA 2. 2UF 50WY
€163 C91-0119-05 LCERAMIL 0. 047UF K
164 CKA4SEIHLI81K CERAMIE 180FF k.
CI&5 CKASHIH331k CERAMIT 330PF K
Clébk C91--0117-0% CERAMIE 0. 01UF K.
Cl1&6:167 C91-0317-09 CERAMIT D.0OIUF K
C1s8 CEQ4W1H100mM ELECTRE 10UF S
C16%? C71-0119-05 CERAMIL 0. 047UF K
C170 CECAW1A470M ELECTRE 4 7IF 1OWY
LIl L71-0117-05 CERAMIC 4. 01UF K
r1vz2 CEO4WIA470OM ELECTRE 47UF T10WY
C1esd 1291-0769-05 CERAMILC g.aiuF M
£1v4 CCASTHIH3P0J CERAMILC J9RE J
175 CCABCHLHOSM CERAMILT 5. OPF iZ
Cl176 CCASCHIHE30J CERAMIC 33FF J
c177¢ ¥ C91-0727-0% CERAMIL 18FF J
£178 C91-0117-05 CERAMILC 0, D1LUF 8
C17ve C04WiA470M ELECTRA 47UF 10WV
ci18o 71076905 CERAMIC 0. 01UF M
ci181 #| CC455H1H470J CERAMIILC A4TPF J
182 COASCH1IHOS0r CERAMILC o, [IPF E:
U183 CC45CHIH330T CERAMILC 33FF J
2184 r91-0117-0% CERAMIC 0.0 K
€185 CED4W1A47ONM ELECTRE 47UF 10WY
C186 C21-0769--05 CERAMIC 0.01UF M
ciav LI ASRHIHSEHT CERAMIEC SEPF J
188 EASCHIHDSO0C CERAMII a. OFF [
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» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les artlcles non mantlonnes dans le Parts No. ne sont pas fourn!s.
Telle ohne Parts No. werden nicht gellefert.

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

SEER & K § i A 2S5 ¥ & £/8% & # 141 %

c1ge CCASCHIH330S CERAMIL 33PF J

Civn, 19} 1011705 EERAMILC 0. 01uF K

C192 CEQ4WLA4A70M ELFCTRR 47UF 1OWY

C133 L1 -0767-05 CERAMEL 0. 01UF M

Ci%4 CL4%RHIHE80.S CERAMIC 68PF J

Ci95 CL4SCHIHDS0C CERAMIL 5. OPF [

C196 CC4SCHLIH330J CERAMIIC JF3PF J

€137 CEASCHIHDSDO CERAMILC 5. OFF E

C198 Ck4%FLH1032Z CERAMIT . 010 2

ci97 CLASSLIMZZGS CERAMIT 2EFF J

C200 CP1-0117-05 CERAMIC (. OLUF K

cz202 CC45EL 1H330J CERAMIC 33FPF s

E203 C91-0119-05 CERAMIL 0. 47UF K

c204 E91-0117-0% CERAMILC 3. MuUF k.

c205 CoL-0v47-05 EERAMIE 150PF K

(206 CC455L 1H270J CERAMITC 27PF I

czov? CC45511H331d CERAMILC 330FF J

cz208 4550 1H47?0d CERAMILC 47 J

£205-213 91011705 CERAMITC O O1UF 4

Cc214 #] C91-0714-05 CERAMIL o PF k!

C215.:21é C21-0117-05 CERAMIC 0. DiuUF K

cz217 CASHIHIOZK CERAMIIC L OO08EF k.

cz218 CEKASHIH3I 1K CERAMIT 330FF k. ;

C217 CEO4WIHOI0M ELECTER 1. OUF SOWY i

C220 91-0117-035 CERAMIC (L GIUF K

c221 £21-0117-05 CERAMIL 0. 01UF L4

C222.223 C91-0119-0% CERAMII (0. 347UF K

224 CEC4WIHDL DM ELECTRER 1. DUF SOWY

C225 C91-0117-05 CERAMIC 0. S10F K

C22é CEO4WIHO10M ELECTRE 1. QUF SOWY

c22? CrC455_1HI01g CERAMILT 100FF J

c2es C91-0117-0% CERAMEL (0. O1UF k.

229 CH15E1VR4TM TANTAL. G. 471F SSWY

cz230 CEAP2MIHIT2E MYLAR F?00PF K

E231 CED4KW I A470M ELECTER 47UF 10WL

cz232 CEO4WLIHOR LM ELECTRA a. 1uUF SGWY

C233 LE45HIHA 1K CERAMILLC 4 70FF K.

C235 CEQ4W1H200M ELECTRR 1O 50UV

c236 CL92MIH333K MYLAR . O33UF K

237 CED4WIH100M ELELTRN LOUF S0WY

£238 C515E 182R2M TARTAL 2oeUE 10WY

C237 CAFZMIHIO2E MYLAR 1{0FF k.

c240 COM2MTH1 23K MYLAR 0.0120F

£241 LKASFIH223Z CERAMILC d. 0z22uF 2

C24z2--247 710747 ~05 CERAMIC . O1LF M

c249 CL455L1H47 0T CERAMTE 47PF A

Cc2a0 CL45RHIROZ0E CERAMIC =. GFF i

C2%1 91011709 CERAMIL 0. 0470F K

c2a:2 # | CED4WCIHG10M EI.LEC.TRE HOTUF 1

(253,294 C71-1008-0% CERAMIL 0.028UF K

TC1 CO5-0328-05 TRIMMING CAF { S0RF )

= EQ4-0157-05 RFE CRAXIAL CABLE RECEPTACLE (X3

o F23-0512-05 TERMINAL

- E31-1448-05 CANMECTING WIRE
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¥ New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

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

$PMES & B\ F B 5 %S : B a8 £/ 8 i@ SIE &1
JI EA0-1173-05 PIN CHNNELCTER

Je E40-D473-05 FIN CRNNECTHR  (MINT.4F) ‘
J3 .4 E40-0273-05 PIN CANNECTRE  (MIND.2P) ‘
J& F40--0573-05 FIN CRNNECTHR 3
Je -9 Edd-0273-0% FIN CAHWEZTRE  (MIMND.Z2F)

J11 E40-0273-05 PIM CRNNECTER  (MINI.2F)
Jiz E40-0473-05 PIN CANHWECTERE  (MIMI.4F)

J14 E4D-0373-05 FIN CANNECTAR  (MINT.3F:
Jla E40-0673-05 FPIN CHNMNECTHR

J1S .16 E40--047 305 FIM CRNNECTRR  (MINE.4P)

J32-0795-04 HEX BRS5S5

= L22-0110-05 BEAD CERE (FAR LL77.L78)
F1 w1 L71-0252-05 CRYSTAL FILYER {45, 0SMHZ)

Fe #| L71-0260-05 CRYSTAL FILTER (8. H3MHZ)
L1 Lad-1511-13 SMALL FIXED INDUCTER(IS0UH)

[ LAD-3382-14 SMALL FIXED IMDUCTAR 0. 330H)
.4 La0d-z282-14 SMALL FIXED INDUCTER{O. 2201

L -8 LAO-22%2-14 SMALL FIXED INDUCTER (1. JUM)
L2 1.40-1011-13 SMALL FIXED INDUCTERCLOO0UH)
L.10 I.40-1021-03 SMALL. FTXED [MWDHCTRRE(IMHZ)

L1l La-~1021- 13 SMALL FIXED TNDUCTER{1MHZ)
.12 »13 Laf-270i-14 SMALL FIXED INDUCTER(Z7UH)

L14 L40-2201-14 SHALL FIXED INDUCTER (Z2UH)
L1%G » 16 F40-4701-14 SMALL FIXED INDUCTER{47UH]

L1 1L40-1001-14 SMALL FIXED INDUCTER{ 1OUMD
L.18 L.Ad-8291-i4 SMALL FIXED INDUCTRR (8. 2UH)

L0 EAD-H291--14 SMALL FIXED TRDUCTER(H. 2UH}
L1 [AG-~2792--14 SHMALL. FIXED INMICTHR (L. 7UH)

et LL40-1592- 14 SMALL FIXED TNDUCTRRCL. BUH)
23 L.40-8291-14 SMALL FIXED TNDUCTRR(G. 2UH)
L4 La-1021-13 SMALL. FIXED INDUCTER(IMHZ
L&S Lal~-2792-14 SMALL FIXED INDUCTRR(Z, TUH}
L2& 27 L40-5671--14 SMALL. FIXED INDUCTER (S, alH)
L& L40-18792-14 SMALL FIXED INDUCTER{ 1. BUH?
LZ27 L.Ad-10%9£-14 MBI FIXED INDUCTEHR{ LML)
L30 L40~1822-14 SMALL FIXED TNDUCTRER (Y. BUH)
.31 .40-10621+-13 SMALL FIXED INDUCTRR{1MHZ )

L32 33 L40-3%991-14 CSMALL. FIXED INDUCTER (G UH)
L34 .40 88214 SMALL FIXED INBUCTER (0. 68UH)

L3S A0~ 3%8,-14 SMALL FIXED IMDUCTSRO0. 39UH)
L3¢ 140 -6882-14 SMALL. FIXED INDUCTER (0. AELH)
L37 L40-10121-13 SHALL FIXED THDUCTERITMMS )

L3 .39 LAU-5691-14 SMALL FIXED INBUCTER (S, U
L4l L40-3782-14 SMALL FIXED INDUCTER(O. 32UH)

L4 Lad-2282-14 SMALL FIXED TNDUCTERCO. 220UH)
L4z L40-3982 14 SHMALL. FIXED THHICTER (0. 39UH)

143 La0-1021-13 SMALL FEXED INDUCTRR(IMHZ)
l.a4 ,45 1.40-22%2-14 SMALL FIXED INDUCTER(L. ZUH)

L6 L40-4782-14 SMALL FIXED INDUCTER{O. 470U
.47 | L4D-2782--14 SMALL FIXED INDUCTER(O. 27HH)

Ldg La0-4782-14 SMALL. FIXED TNDUCTRR (D, 470UH)
L.49 L40-1021-13 SMALL FIXED INDUCTHRE(IMHZ)
1.50 LA0-157-14 SMALL FIXED INDUCTRR(L1. SUH)

LS L40-310%92 14 SMALL FIXED INDUCTREROTIUHZ)
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* New Parts

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

PARTS LIST

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

PEES & B ¥ g a4 % 8 B AR Z/AN # | %

L52 L40-3732-14 SMALL. FIXED INDUCTER(G. 39UH)

L53 LaG-2282-14 SMALT. FIXED INDUCTER (0. 22UH)

L54 L40-378:2-14 SMALL FIXED INDUCTRR(. 3301H)

LGS 140102113 SMALL FIXED ITRDUCTRR(IMHZ) |

L.96 .57 LA0-1092~14 SHMALL FIXED INDUCTRR(IUNZ) l

|

LS8 1.A0--3982-14 SMALL. FIXED INDUCTRR¢OD, 39UH) !

159 #| L34-1163-05 CATL

L.60 1.40-37982-14 SMALL. FIXED INDLC TR0, 390H)

L&l LAOQ-1021--13 SMALL. FIXED INDUCTRE{IMHZ)

L.&62 #| L40-2782-14 SMALL FIXED INDUCTRR (0. 27U

L&Y L40-Ba82-14 SMALL FIXED INDUCTER 0. 82'UH)

Loa L40-228.2-14 SMALL FIXED INDUCTER(O, 220H)

L&D L40-37982-14 SMALL FYXED INDUCTER (D, 32UH)

L&é LAD-1021-13 SMALL FIXED INDUCTHR (IMHZ)

Le7? L.40-10:1 03 SMALEL FIXED YMDUCTRR(IMHY

L6B L40-2211-03 SMALL FIXED INDLICTER

L.&9 L.A0-3382--14 SMALL FIXED INDUCTER(D. 33LH)

L2a L40-3011-14 SMALL FIXED INDUCTRR(100UH)

L71 LAO--4770H —103 SMALL FIXED THIDUCTER(47TUH)

L?2 ~Th La0-1011-14 SMALL FIXED THDUCTER(100UH?

L7 B4 La0-1011-14 SMALL FIXED INDUCTEE (LOOUH)

LEiés L40-1011-14 SMALL. FIXED THNDUCTER 100D

187 Lalk-2201-14 SMALE. FIXED INGUETAR(Z20H)

L88 L4D-6B%1-14 SMALL. FIXED ITMDULTER (G, BUHY

LB9 _AQ-2292-14 SMALL FIXED THDUCTEROL. 2UH)

L0 #| L34-1762-05 CRIL

L1 LA40-1011-14 SHALL FIXED INDUCTERC1000H)

L2 2] L4D-6821-14 SMALL [FIXED INDUTTHER( 6. BIHD :

193 ~9& L40-4705-14 SMALL £ IXED INDULTRR(47UH) b

L.77? Lafd--1011-14 GMALL FIXED INDUCTERL0OUH)

L8 LAD-1501-14 SMALL FIXED THNDUCTHRELDOUHD

L9 -84 l.A--10011-14 TMALL FIXED THDUCTERCLGOUHS

Libo L.40-4782-14 SMALL FEIXED INDUCTEER, 47080

L1861 _40--t011-14 SEALL. FIXED TROUCTERCLO0H)

L 10z 140338214 SMALL FIXED FNDUCTER (), 331H)

_t03 SMALL FIXED INDUETERCOD, 220H)

L10J4.10% SMALL FIXED INDUCTRR(O. 33UH)

L10& SMALL. FIXED INDUCTRR(1SOUEH)

L14G7 SMALL FIXED INDUETRRCLMHZ )

L108 Lan-1111~14 SMALL FIXED IHDUCTERCIOOLM)

L.107? L40-10111-13 SMALL FIXED ITNDUCTER(100UH)

Li10-1131 L.40-1011-14 SMALL FIXED INDUCTOR O DROUM)

Ltiz2-115 40470113 SMALL FIXED ITNDUCTHR(A47UH)

11 *| b 34- 605 CETI. (4%, O5HMHY )

T2 | L1%-0361-09 AALING TRANSFERMER R MTX)

13 CHIL (4%, DSMHZ )

T4 CHIL (a5, Q%MK 2Z)

145 CHEL €45, (ENHZ)

T4 #| L CHIL (4%, QEMHS )

[\ Lo3d--2267-05 CRIL (5, BSMHT S

8 130~ 0506-00% IFT (8. B3MHZ)

T2 L3421 59035 CRIL (8. 83MHZ)

T10 .11 i-34-0%42-05 CHTL (8. 83MHZ)

T12 #0134 409 CRIL (8. 53MHZ)

T13 #| L 34228505 CRIL (8. 83MHZ)
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PARTS LIST

¥ 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.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation marks
PHREE &4 B §F B RS S B & /08 -4 |
Ti4 *| L34-2286-05 CRIL (36, 22MHZ)
T1S *| L34--2287-05 COIL (36. 22MHZ)
Ti6 *| L34-2288-05 CRIL (45, OSMHZ)
T17 *| L34-228%-05 CRIL {45. 05SMHZ)
118 ,19 L19-0324-05 BALUN TRANSFERMER(TX MIX.DRIVE
} T20 *| L19-0362-05 BALUN TRANSFERMER(TX DRIVE)
1 Tl W22 | L34-2290-05 COIL (VLB HH. H)
T23 *| L34-2277-05 CRIL (VCE L)
T4 | LL34-2278-05 CRIL (VCR LL)
1259 .19-0344-05 BALUN TRANSFERMER (PLL)
126 |.34-0535-05 CRIL (8. B3MHZ)
T27 I.34-0536-05 CRIL (8. B3MHZ)
N10-2026~-46 HEX NUT
IE1 R90-0188-0% MULTI-CEMF 0. 01UF x4
R1B4 *| R0-0454--05 MUL.T I-CEmMP
VR #| R12-0435-05 TRIMMING FET. (157 MIX BALANCE)
UR2 R12-1431-095 TRIMMING PET. (2ND MIX BALANCE)
VE3 Ri2-4413-05 TRIMMING PET. (FM DEV)
UR4 R12-1431-05 TRIMMING PRAT. (SQURIBUS)
VRS R12-4414-0% TRIMMING PRT. (TX AMF)
VR6G R12-34472-05 TRIMMING P8T. (FM DEV)
(et rRI2-0150-05 JUMFER REST 0 GHM
W23 R92--0150-05 JUMPER REST 0 8HM
Wa7 RP2-0150-05 JUMPER REST 0O 8HM ]
W3z R22-0150-05 JUMPER REST 0O 8MM |
W1i00 R92-1061-05 JUMPER REST  O8HM
RL.1 551-1404-0% RELAY (G2E . 18V)
D1 151555 DIRDE
Dt .3 | US1090 DINDE
D4 152588 DISDE
DS RAZ82 DIRBDE
Dé& 52588 DIRDE
Dy BAzB DIRNDE
ng 152588 DIADE
D9 BA2B2 DIRDE
D10 152588 DINDE
D11 BRAZB2 DINDE
D12 152588 DIRDE
D13 BAzaz DIRDE
D14 152588 DIRDE
DS BAZ8B2 DIBDE
Dié& 152588 DIBDE
DL? BAZB2 DISDE
D18 152588 DIRDE
D12 BAZB2 DIBDE
D20 152588 DIRDE
D21 BAZB2 DIRDE
Da2 152588 DIBDE
D23 RAz2B:2 DISDE
Dz4 55133 DIADE
D25 *| MABSAH DIRDE
D26 -29 BAZO2 DIADE
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» New Parts
Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werdennicht geliefert.

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- Fn‘.-
Parts nation imarks

$HES 4 M|\ g LI B B a2/ A8 & |

D30 -33 151587 DISDE

b34 -37 | MABSH DIADE

D38 1| MABSH DIBDE

D39 155133 DIBDE

D40 BAz8: DIBDE

D41 *| MABSE DIBDE

D4z .43 *| MABSE DIBDE

D44 ITT3107TE VBLTAGE VALTAVLE AP,

D45 *| MABEB DIBDE

D46 ITY310TE VBLTAGE VALIAVLE LAP.

D47 # MABLES DIBDE

D48 ITT310TE UBLTAGE VALIAVLE CAF.

D49 | MABSH DIBDE

DSo ITT310TE UBLTAGE VALIAVLE (AP,

D51 1 MABSE DIBDE

D52 .53 1NG() DIBDE

D54 MU1L3 VARISTER

D56 -58 1651733 DIBDE

D59 ¥ UZ3. 0B ZENER DISDE

D67 DAN40L DIBDE

D68 | U51090 DIBDE

D&? a | DEP-301N SERGE ABRSORBER

D60 66 185133 DIBDE

01 2502459 (BL) TRANSTSTOR

nz 25A%562(Y) TRANSISTAR

03 .4 2B eh-5 FET

(2] 35k74 (L) FET

06 .7 25K 125-5 FET

g .92 2B2668(0Y) TRANSISTER

010 511 JEK12200) FET

Q12 2BCZ26680Y) TRANSISTER

013 »14 JsK12200) EETF

215 2502570A TRANS[STER

216 2502538 TRANSISTAR

017 -20 DTC1437T5 DIGITAL TRANSISTER

021 -25 2EC2668(Y) TRANSISTAR

026 2RI CY) TRANSTISTER

027 2502053 TRANSISTRR

028 aBI192AGR) FET

29 -31 25L26680Y) TRANSISTRR

032 .33 202603 CE) TRANSISTAER

34 DTC124ES DIGITAL. TRANSISTER

035 25C2603(E) TRANSISTAER

036 2SCa459(BL) TRANSISTER

37 2EC26030E) TRANSISTRR

038 UPLASEEC IC(BF AMF X2)

0397 252603 (E) TRANSISTAR

240 M74L5145F IC(DECIMAL DECBDER/DRIVER BCD)

040 SN?P4L5145N IC(DUAL MENS MALTI)

041 MS4561F ICC?CH LED DRIVER)

245 2GAS6I(Y) TRANSISTER

D46 DTCIS4ES DIGITAL TRANSISTOR

FINAL UNIT (X45-1470-00)
C1 CRASHEIHSA 1K CERAMIC S60PF K.




¥ New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articies non mentionnes dans 1e Parts No. ne sont pas fourn!s.
Telle ohne Parts No. werdsen nicht geflefert.

2 AT

s
ot

C33

130

132
M3

134

L2 .3

L4 %5
Lt 7
g8 -t
.11
L12

L13
T1
e
13
T4
1803
151

SR

AR

iyl
=f

1M
1N
M. IN
18

CKADE THee 37
ZKASHINLOZ2K

Ck4%SF1HAT3Z
CEGAWLC 100M
CEC4WIELIOM
LKASF1H4 32
CkABF1H1037

CEADF I HAT3T
CKASF 1H22 37
CEDAWTEAF0M

E04-0152-05
E08-0671-05
£04-D157-0%
EAN-0273-0%

F7--1410-04
FO1-093¢-0%
Fa0-007a8-0%
Fa?-00t4-0%

G- 54% -4
JAt-d4157%-14

2015
L9201 0 OF)
L40-1511-13
LA3-0651-0%

23015

v-115,
| 330651115
L33-0617-05
La0-1011- 13

(370424 -1
L 17-07340-05%
P 1-0330-1F
L19-0342-05%
L L9=1a63 -5

N14-07 15-05
N14-0509-05
N15- 104116
NEG- 3006-46
NOF-0256 05

Ref. No. Address [New Parts No. Description Desti- |Ra-
Parts nation |marks
PHES ff M § B2 %8 B & 2/ % &® ) ¥
2 CHARFIHIU3Z CERAMIC 0.0i6UF 2
3 Ck4NFIH223Z CERAMTLE 0. 022UF 7
4 CK4GB1H182K CERAMIE 100OPF K
s CEASF1IHA? 32 CERAMIEC 0. 0a7uF 7
g .9 CEASE 1HS 237 CERAGMIIC 0. o2z2UF £
L1 CM93D2HaBT.T MICA HEOFF J
£12 .13 271 --1004--05 CERAMIIL ). O00&8UF J
£14 CM7P3F2H122d CHIF 1200PF J
15 CCASGELZHISET CERAMIL 1 50FF J
oy CEASF 1Ha73Z CEfRAMIL 0. 047uF 7
CEQ4WIC100M HHIF 1 aWY
CKASF 1IHZ2 37 0. Gle - 2
ZEQ4WIE470M 47UF 25WY

. 022 7
LIHIOFE k.

CERAMIC 0. pam™E #
ElLECTRA 10UF 16WY
; : 1 00UF 25y

0. 047U 2
0. D1aLF

CERAMIC
CERAMILC
ELECTRE

0. 0474 2
0. n221F 7
47LiF 23

RE CRAXTAL CABLE
RECTANGLIL AR RETE
RF £8AXIAL. CABLE
FIN DRNNECTRE

RECEFTACLE
T (GF
PTACLE

RECE

A

HEAT STNK
INSUHLATING BRARD
INSULATHR

FLAT SFRING

FAN MEUNT ITMG HARDWARE

TRMIDAL CHRE (FBR Lé.7.11)
ITRNIDAL ERRE (FERR T
TERIDAL [TRRE (FER L13)
SMALL FIAED INDUCTRR
CHBKE ERTL

I'HRBKE CHIL {LLIHD
CHEKE CRIL

CHRKE CRIE.

CHEEE CRIL

SMALL FYXED THDUCTRER
CRTL

BALLIM TRAMGSERRAER
THFUT TRANZFSRMER
DRIVE TRAMGFBRMER
{-INAL. TRANSFARMER

NLIT

(S{KR]

FLAT WASHER
BTNDING HEAD
SLREW

TARTITE SUREW
(GND)

15-440%

49




T3-4408

»* New Farts

PARTS LIST
Parts without Parts No. are not supplled.

Les artlcies non mentionnes dans @ Parte No. ne sont pas fournis.
Telle onne Parts No. werdennicht gellefert.,

Ref. No. Address |New Parts No. Description Desti- Re-
For s nation marks
SPEMER |t B K B 2 %5 s h 2708 &  mimE
s =M NO?--0658-04 SCREW
w 28 NO9-0372-04 SUREW (FULLEY)
Wil 1 NO9-0682-04 SCREW
¥ 1IN N30-3008-46 FPAN HEAD MACHINE SCREW
z 28 N30-4005-46 PAN HEAD MACHINE SCERFW
K3 RCOSGEF 2HIRGJ R 3.9 J 12
R2 .10 RCOSGF2H181J RC 180 Jo1/2u
R1j —14 RS14AB3ASKG] FL-PRBBF RS 5. 6 J o1
RIS 116 RECOSGFZHLS0.2 RC 15 J 1s2u
RI7 .18 51 4AB3ASRGS FL-PRBBF RS 5.6 J 1w
R33 RIZOSGF 2H 110 RC 10 J LA
i UL .2 R12-1406-0% TRIMMING FRT. (BACE CLURRENT)
; ug RP2-0150-0% JUMPER REST O 8&HM
§ 155 ZN T42-0302-05 DU MATER ASSH
|
! D1 U-5T VARISTER
D2 .3 *| BUO3YS UARISTRR
D4 15868133 DIADE
D4 151555 DISDE
o1 2802075 TRANSTSTER
Qz .3 2502509 TRANS [5TER
[+ #| 2SC2ATY TRANS ) STHR
06 7 ABD1406(Y) TRANSTSTER
08 2SL1BIS(Y) TRANSISTER
: 03 ANGES1 1CERP AMP X2)
1 TH1 SRTI000 THERMISTER
! TH1 w| STl L THERM LS TRR
PLL UNIT {(X50-2050-00)
(53 I CRIEMIHZEAE MYLAR 0. 022UF ¥
c2 CH1-0117-0% CERAMLL 0. 01UF K
£3 L71-0119-05 CERAM)L 0. 047UF K
c4 LC9 M MYLAR 0. 0220F K
s CERAMIT IBODFF K
Cé C91-0119-05 CERANMLE 0. 047UF K
(7 CEO4W1A470M ELECTRE ATUF 10wy
c8 CI45BRMIHLB0T CERAMIC 18FF J
Y CASCH1H100D CERAMIT. 10PF D
c10 r4SCHIH220T CERAMIC Z2FF J
C11 CEASIHIN3Z0T CERAMIL 33PF J
Ciz C91-0117-05 FERAMII N AawrE kK
£13 CEGAW1A470M ELECTHE 4 PUF 10
£14 EEASUHHDS0N CERAMILC 5. OFF r
€15 o1 -076%-0% ERAMIL 0. 01UF M
016 S0 A%S)L I HOS0 CERAMIL 5. OFF C
17 CLASS5L1H1006D CERAM LI 10PF 0
cig £71-0117-0% CERANIL 0. HUF K
C1? C71-011%-0% CERAMII N, 0470F K
20 L1-0769-0% CERAMIL D.OIUF M
cz21 CEQAW1220M ELETRE 22UF 16Uy
22 .23 C71-1008-08% CERAMIL 0. DE2UF K
C24 T91-0767-05 CERAMLE 0. 0uF ™
C25 91100805 CERAMIL 0. 022UF K
Co6 CEASBIH3TIK CERAMTY 390FF k
c2? CK45B1HB2 1K NERAMLL B20PF 3
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13-4408

» MNew Parts

PARTS LIST
Farts without Parts Ne. are not supplisd,

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

Ref. No. |Address New Parts No. Deseription Desti- |Re-
Farts nation imarks

eHEES & B ¥ & &8 g & /78 f# ) .

20 CEASRBIH3? 1k CERAMIL F70FF K i

L2 C71-0769-05 CERAMILC O.0MUF M

30 C91-0119-05 CERAMIL 0. 047F K

£31 .32 C91-0117-05 CERAMIL 0.D0IUF K !

£33 IHIZASSL IH370J CERAMII 39PE J :

L34 LLaTEL 1HB20S CERAMIT Oa2pr J i

C35 CC45GL1H370J CERAMII 37PF J :

C364 L1011 705 CERAMIT O0.01UF K ;

C37 C91--1008-05 CERAMLL 0. J22UF K i

L33 .37 £?1-0117-05 EERAMIL 0.0gr © i

-40 .41 CaP2MLHZ23K MYLAR 0. 0z2UF K i

g4z £91-0119-05 CERAMIC 0. Da7UF kK

43 CKASRIH1 82K LERAMIC 1800FF K

44 C21-01 17-05 CERAMIL 0. D4avUF K

45 ZEQ4W1R4TOM ELECTRE ATUF 1aWw

bk 0ASUT TH2200 CERRMTE 22PF I

£47 CCASIHIHEO0D CERAMILC LOPF 0

iz48 CCASCHIHL 20T CERAMIL 12PF J

cas CCASCHIH220) CERAMIL 22PF J

CEQ CCASSL 1HOS0E CERAMIL G (OPF r

(5] C-0117-05 CERAMIL. o, F - K

Loz 1AZ04W1A470M ELECTRE 47UF 1OWY

53 L?1-0ve5-05 CERAMIL C.0lur m

5 CLASSL IHOSO0 CERAMIIC 5. OPF i

£E5 CL4SSLIHLI00D CERAMIL 10PF D

LCS6 L?1-0117-05 CERAMIC g. 01UF kK

Loy £71~0117-05 CERAMII 0.0lUF K

B2 £91-0119-015 CERAMILC [ DATUF K

59 C31--1008-0% CERAMILI 0. G2aF K

XA C2i-0117-05 CERAMIL 0. 01UF K

Cél CEASSLIHE20S CERAMIC f12rF J

Loy AGSSLIHIB1) CERAMIL 1B0FF J

63 L4550 1HBZ0T CERAMI(Z BaPF J

Coeq 21011703 CERAMLLC 0.01UF K

(o ' IZ71~1008~-05 CERAMIE 0. 0220F K

Cé&R C21-0117-05 CERAMIL D.01UF K

267 [%1-1008-05 CERAMIL (. 022UF K

C0 .71 C91-0767-05% CERAMIL 0.01UF M

{7 ~75 £91-0117-0%5 CERAMIL 0.01UF K

C?6 21-0767-05 CERAMTL 0.01F o

C?+ .78 =21 -0117-05 CERAMIL 0.01UF &

C79 .80 191-0769-05 CERAMII 0. 01UF M

c81 L21-0119-05 CERaMIL 0. 047 K

ez C91-0117-0% CERAMIC 0.010F K

£83 CRP2MIH2E 3K, MYLAR . B22UF K

Ca4 1272 333K MYLAR 0. 0330F K

CBS CKASBIHIBCK, CERAMIT 1B00FF K

86 2?1-0119-05 CERAMIIL 0. 047UF K

cur LED4WLRAT(M ELECTRE 4 1OWY

reg CCASULTIH3E30 CERAMIL J3RF g

89 CZ4SCHIHID0D CERAMIL 10FF )

290 .91 CLASCHIHZ20.) CERAMIL 22PF J

L9 CUASCHIHORSE: CERAMIEL 0. SPF C

93 C91-3117-05 CERAMILC 0.01UF K

94 TED4W1N470M ELECTRE 47UF 10Ky
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- T5-4408

ﬂ

» New Parts

PARTS LIST
Parts without Parts No, ara not supplied.

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

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

Parts nation |marks
smMES £t WM|F ¥ & B % X & /2 8 # | =
95 C71-0117-0% CERAMILZ 0. D1 k. 3
E96 .97 CC4%SL1H100D CERAMIL 10FF I} »
98 21011705 CERAMIL £, D1LUF K -
92 91 -0ee9-05 CERAMIC 0. 01UF M E-
Ci00 CF1-01 1903 CERAMILC 0.4 7UF K 3
£101,102 C1-0117-05 CERAMILC 0. Q1uF K ﬁ
cia4 24551 1H680J CERAMIL GEIPE J ’
C10& L1 -0769-05 CERAMIL 0. D1UF if ;
108 CC43CH1H100D CERAMIL 1OFF n A
109 £31-0767--05 CERAMIC 0. O1UF i} E
c110 CC45UJ141804 CERAMIIL 18P J 4
Cil1 CC4SCHIHGE0d CERAMIL S6PE J
£112 CCANCH HORSI CERAMIL 0. 5FF B
C1i3 CEN4WICZ20M ELECTRB 22U LEWY
c114 LABSL 1HOSOE CERAMEL S5, DFF B
C115 CEASSL 1H100D LERAMIL 10FPF D
(116 91076905 CERAMEL 0. 01uUF M
Cii?-121 91--[1117-05% CERAMILC . O1UF K
122 TL4A5LLIHI01D CERAMEL: 100PF ¥
Ci23-128 CR1-0117-05 CERAMILC (1. J1UF K
ci29 CC4%5.1H100D CERAMEL 1OFF n
130 L91-0117-0% CERAMILC (1. O1UF K
131 C91--1008-05 CERAMIC 0. 322UF K
132 LRASRIHTOZE EERAMILC 100GOFF [ 8
C133,134 C-0119-03 CERAMIT (L 047UF X :
C135 CKASHIHIOZK CERAMIL 1000PF k. i
C136,137 £21-0769-05 CERAMILL 0. G1F M §
£i38-141 CL 011705 CERAMILC 0. 01Uk K ¥
142 291 -06769-05 CERAMII . 01U+ M %
£143 L21-0117-05 CERAMILC 0. 01UF k. ¢
Ci144 CEA4SRIMH10ZK CERAMIL LO00FF k. z
C146-148 CO4AS5L1HI0 S CERAMILC 100PF J :
C147 91 -07e?-00 CERAMILC (3. J1UF M
£150 CCASRHIMHOYOD CERAMIL . OPF ¥
151 CIZASRHIHLGOD CERAMIL 10FF D
£152 CLASRHTHOIOL CERAMIL 5. OPF I
153 CCASRHIHLIOON CERAMLI 10RF I}
Ci%4,195 CASRHFIHOBOD CERAMIL 8. OFF [3
156 4550 146800 CERAMILC &8PF J
L1597 01076900 CERAMLIL 0. DIUF M
158 1011905 CERAMET 0. 047UF K
159160 21011705 CERAMEL 0. DL1LF k.
Cl6al-163 COL-0113-103% CERAMEIL 0.04VF K
Ci1&5 CHIGEIVRIEM TANTAL 0. 33UF 38
166 £23-0119-0% CERAMILC 0. D47PE K
167 CEQ4WLIALOTM ELECTRA 1{18UF 10WY
CieB CRASBIHLOZK CERAMEL 1 000FF K
C1a6% [91--0117-05 CERAMII 0.047UF K
Ci70 CEATTHIHORSLC CERAMIL 0. SFF L
£1vl 21011705 CERAMIIL (3. U K.
c172 91076905 CERAMIL 0. D1UF |
C173 r31-01 1905 CERAMII 0. 47UF K
C175 CL-011%-05 CERAMIC 0. 047UF K
C176 C1-0117-05 CERAMIIL 0. 01 k.
C17¢¢ CR9LMIHII3K MYLAR 0. 0330F K

52




w Mew Parts

PARTS LIST

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

15-440§

Desti- Re-

Ref. No, Address New Parts No. Description S
Parts nation marks

SRERS |t H|p £ & % 8 B aa/08 o

~ieg L5315 1VORIM TANTAL 0., TUF 35WY

179 CKASE1HI 8K CERAMI 1BOOFF K

2180 CEG4WIHI0OM ELECTRE 10UF SOWY

£181 C91--0117-05 CERAMIC 0. 01UF K

£iB8z2 CS15E1VR4TH TANTAL 0. 47UF 35U

€183 LC45RHIHOYOD CERAMIT 7. OPF D

2164 £21-0119-05 CERAMIL 0.047F K

L1185 CEDAW1A470mM ELECTRE 47UF 10uWY

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

ci1gy CC45RHIR060D CERAMIL & OFF D

cias IZZ45CHIHI00D CERAMII LORF b

€189 CCASCHIHZZ20J CERAMIC 2eFF J

170 LACASCHIHZ20J CERAMIC 2l J

c171 CEOAW1A470M ELECTRE 47U 10U

Ci9z Z21-0117-05 CERAMILE 0.0 ¥

C1%3 CEASCHIKO10C CERAMIC 1. UFF L

C194 71 -0769-05 CERAMI 0.01UF ™

Ci95 L4551 1H0500 CERAMIT 5. OFF 24

2196 CO455LIH101T CERAMIL 100FF J

197 C91--0117-0% CERAMIC 0.0 K

€198 CK4ERIHIBaK CERAMIC 1800FF K

£137 # | CC45ZHIRO?0D CERAMIC 9. OFF D

C200, 201 TLANSL IHS60T CERAMIC SePF J

C202,203 L1705 CERAMIC 0.01UF K

204 CLASSLINE21T CERAMIE Z0PF J

[20% ZCASCHIHL0OD CERAMIE 10FF D

C206 L-0119-05 CERAMILC 0. 047F K

Tl Z05-0035-05 TRIMMING AP CEEIPE)

= E4n-0273-05 PIN CANNECTRR  (MINT 2P

5 E40-0274--05 FIN CBNNECTSR  (MINID.2F)

- Ean-0473-05 PIN CANMECTER  (MIMI.4P)

& E40-0573-05 PIN CANNECTER  (MIMILGF)
£40--0973-05 PIN CENNECTER  (MINT.9F)

L1 a2 #| La0-1011-13 SMALL FIXED IMDULTHER

L3 L40-2211-14 SMALL FIXED INDUCTER

I | L4a0-1011-14 SMALL FIXED INDUCTEE

L? .8 *| L40-3311-14 SMALL FIXED INDUCTRER

L9 ¥ L40-1011-14 oMALL FIXED ITNDUCTER

L1a .1t L.40)-3301-14 SMALLL FIXED INDUCTER

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

L14 L40-2211-14 SMAtL. FIXED INDUCTRR

L15 - 164 | LAd-1011-14 SMALL FIXED INDUCTER

Liv # LAD-1017-13 SMALL FIXED INDUCTRR

.18 .19 1.40-6801-14 SMALL FIXED INDUCTER

L2D .21 #| L40-1011-13 SMALL FIXED ITNDLETRR

Lzz L40-2211-14 SMALL FIXED ITNDUCTER

L3 s 224 *#] LaD-1011-14 SMALL FIXED INDUCTER

25 26 _al-2201--14 SMALL FIXED INDUCTER

L7 #] La0-1011-14 SMALL FIXED INDUCTAR

Lz8 #| L4D-1011-13 SMALL FTIXED [NIHITER

La% #( La40-i001-14 SMALL FIXED THDUCTER

L.30 -3z LAn-47v01-14 SMALL FIXED INDUCTHER

L33 .34 #| L40-1011-14 SMALL FIXED INDUCTER

L35S 36 # La0-1011-13 SHALL. FIXED INDUCTRER
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| T5-4408

» New Parts

Parts without Parts No. ars not supplied.
Les articies non mentionnes dans e Parts No. ne s5ont pas fournls,
Telle ohne Parts No. werden richt gallefert,

PARTS LIST

Ref. No. |Address|New Parts Ne. Dascription Desti- LF‘ze-
Parts; nation marks
FMER & B(§F R 2 ¥ 2 K/ 8 )|
L37? .38 l.40-2211--14 SMALL FIXED THDUCTHR
L39 | L40-1011-13 SMALL FIXED INDUCTRR
La0 ¥| L40-2201-13 SMALL FIXED INDUCTER
L4131 *| L 40-1001-14 SMALL FIXED INDUCTER
L42 | 140-1011-13 SMALL. FIXED TNDUCTER
143 L40-2211-14 SMALL FIXED INDUCTER
L44 #| L.40-1001-14 SMALL. FIXED THDUCTHR
Ld6 1 L40-1011-13 SMALL FIXED INDUCTBR
La7 *| L40-1011-14 SMALL FIXED INDUCTRR
T 2 #| L32-0666-15 ASCILLATING CRIL (VR 95MH2)
T3 ¥ - 3] CHIL {f. &MHZ « BPF )
T4 % 2005 TR1L (&0 &MEZ S BT
TS ¥ P05 CAIL. (6, GMHZ, BEE S
16 ¥ T8TL (EFMHT BFF Y i
P ¥ LA LIMHE , BFF
i3 ¥ 1L (4H2MHZ BPF )
T2 BSCTLLATING CRIL(VCR,DEMHZ)
Ti0 * LA (30MHZ . BRF )
Ti1 £ URIL {30MHE . BPE S
Tz * CA. (30MHZ - RPF )
3 ¥ EERIL (HHZ  BPF)
Ti4 # L -00% CHIL C350IHY - BPF )
TiS B L3422 7500 CETL (EMHZ « BPF)
né L34-0851 05 IHIL LADMHZ - LFF}
Ti? .18 .34 -0856-0% CRIL CA0MHZ S LLFF)
119 L.34-0B%51-0% CAYL (40MHZ - LPF Y
r=0 L3206 15 BSCILLATING TR (VR 36MHZ
T45 l.3d-1124-05 CRITL
X3 #| LPP-1a99-05 CTEYSTAL RESGHNATHR
181 # | RPO-0526-109 MU T T -L8MFP C1O0OPF X3
VRI 2 R12-4413-05 TRYMMING PRT. (VEO2.ETE )
WA RF2-0150-0% JUMPER REST 0 BHM
Wig F22-0150- 05 JUMFER REST 0 8HM
W20 R72-0150--05 JUMFER 0 8N
2] REY2-1061 0% JUMIPER N6k
W35 RE-(150-05 JUMPFR 1 BHM
W45 L af RY2-0150-05 JUMFER RF {0 MM
Wam 51 K920 5005 JUMPER REST 11 HHM
DT .2 DIRDF-
D3 DIRBE
pa W% DIRDE
D¢ Ukl CAE
T .8 1 [RNE
p? LTT310TE VART CaF
nio 1551353 DIANE
i MU VAR ST
me 155133 13 LEDE
D13 MVZ03 VAR ESTRR
D14 #11EVIES M HDE
IC1 MNELAT [t
|18} Mié 1470 1€ (FRED SYMTHESYZER FLLY
ce M5A445910 FIOHRE SCALER)
103 SHPALSY0 IR
1c4 MN&147 n
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13-4408

PARTS LIST

» New Farts

Parts without Parts No. are not supplied.

Les artlcles non mentionnes dans ls Parts No. ne sont pas fournls.
Telle ohne Parts No, werden nicht gellefart.

Ref. No. Address |New Parts No. Description Desti- L?e.
[Farts) nation marks

sRES &t R | ® A BB B A E/AR & e

14 Mbg 14770 LZOFRER SYNTHESYZER PLL)

105 ¥ M544601L LOOPRE SCALER)

106 SNTALSF0N iC

{2¢ 8 SN1A71 3F IC(DUBLE DALANCED MIXERS)

9 MN& 147 e

LiZ10 F1 ME44400. TCEPRE SUALER)

L AP GH1&%13F O TEODUBLE DARLANCED MIXERS:

IC13 GNT4S51 12N I

a4 GN1&PI3P LCONUBLE DALANCET MIXERTS)

| R SH7AB10N 1

IC16 SGNPAGL 1M T !

(M *§ MBE?OEG ICEFRED SYNTHESIZER PLIL) )

1018 MMé 1 a7 i

L 2 ; 25C311308) TRANSGT5TER

[ 2BCAL6H(Y) TRANSISTER

06 W7 24580y TRANSTSTHR
[N 19590Y) TRANSISTOR
3 2458(Y) TRANSTHTRR
Mo .13 FIIGORY TRAMSISTER
o1z -1% 2HOHIY) TRANS TETHR
HlE 17 £E031130B) TRANSISTHR
g 20 ABC2a680Y) TRANSISTAR
ﬂ‘] PP TRANGTHTER

s 26EE8BLY) TRANSISTHR

<4nBlY) VARIL AR
nee - 30 2O066HY ) TRANSTETRR
B3t -35 2S5 (L) TRQNL[JTSR
H3& = L FLALGR) £ FET
37 2OII266RY) TRANZISTHR
FILTER UNIT (X51 1340-00)

B, e I COASETHIHLOND I EO0PE I
3 -6 B L HZ 2k & 00PF K.
- .8 £ S 1HATEL 0.0470F £
K 550 ) CEABBIHZ22K § “200FF K
Cti LKASF I HAT 32 CERAMIL 0. 047UF 7
C1z CKASF TH1037 CERAMIC 6,010 2
£13 CEDMWIHOIGM " ELECTRRE 1. OUF SV
214 CED4W1HRATH ELECTRR 1. 471F SiEIWY
C1% A14W1HI 00M EtELTRE 1OUF 50KV
Clé CeASE 1H1037 CERAMIL (. HOUF 2
g Co1-0317¢-0% CERAMIL 1. O1UF K
Z20 210119 -105 CERAMIC 0. 03478 K
{a CR-0117-0% CERAMIC 0 O3UF 8
(I SFIHLINSZ CERAMIL oooiogE Z
4 GF1HR 237 UERAMIT 0. 02208 7
1225 CERAMIC G.oi0u 7
iz : EERAMEL 0. 047uF 2
27 SFIH1D3Z IFhGN]f 0. 0L10UF 7
28 UleHHd?H SLETRA 0. 4715F H0WY
Ca? 1-0117--0 CERAMIL (3. 010F K.
1230 CEO4W IHER3M A 3UF SOWY
31 £91-0117-05% 0. O1tF k
32 44 CRA5F1H473Y FERGHIE . 0druF Z
C45 04KIH100M FLETTRE 1TEIF S0
rdé ClA45F 1H1N03Z CERAMIL 0. 010uF 2
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T 15-4408

% New Parts

Parts without Parte No, are not supplled.
Les articles non mentionnes dans & Parts No. ne sant pas fournls.

Telle ohne Parts No. warden nicht gellefert.

PARTS LIST

Ref. No. |Addrass New Parts No. Description Dasti- |Re-
Parts nation [marks.
sEESR &£ B K I g 8 £5/78 8 it &
cary CkASF IHZ237 CERAMILC L O220F 2
51 CMI3DEH1IS2T MICA 1500FF J
£s2 CMP3D2HA71J MIiCA 4 70FF J
53 CH?3D2H 1 02T MICA 1500PRF J
C54 CM?3D2H221] MICAH A J
Ca5 CHM93D2HB1Y MICA G20FF J
56 L4551 2H4 31 CERAMIC 430PF g
€57 i CERAMIC 24DFF J
o8 .57 CERAMTL 430FF J
C60 FERAMIIC 150FPF J
Cél CERAMIC 330PF J
Lo CERAMIL 8a2PF J
63 i CERAMIL 330PF d
Ca4 Crass_2H101.d CERAMILC LOOPE J
65 *| EC4SGL2HAZLY CERAMIL 430PF T
Cbh ¥ | CCA55L2H331.0 CERAMIL 330PF J
7 CEASBLEHLISLD CERAMIL 150FF J
r6g8 CragsL2HII0T CERAMII 33PF J
C&S CLASSLEHISET CERAMIT 150PF J
/g LZASELZHLIZLT CERAMIIE 120PF J
| ARSLEHIELT CERAMIL 180t J
Ccre SRl ZHB20d CERAMIC B2PF J
C?3 . e HEBOS CERAMILC EBEE J
g ] SLEHIBLS CERAMIE 180PF J
CrS 485211210 CERAMIL 120FF J
C?a CCaA55L2H101S CERAMIT 100PF J
£e? CEASEL 2470 EERAMIL 4P g
£eg L4851 2HABOS CERAMIL HEPF J
ces CLASSL2H3E30d SERAMIC 33FF J
80 2455 EHB20.T CERAMIILL 82PF J
CB1 CL4%sL.2HAS0Y CERAMIC &BFF J
a2 2C LAHBZ0d ERAMILE 82FF J
83 CoASBLZEHLS1] CERAMIL 150FF J
g4 £?1-01172-05 FERAMILC 0. 047UF K
CHé £91-0119-05% EERAMIT {1, 047UF K
cay 4SS5 2H1000 LERAMIL 10PF b
ED4-0157--0% RF £RAX1IAL CABLE RECERTACLE
= F40-0473-0% PIN CANHECTRR  (MIND.4P}
= E40-0573-0% PIN CONNECTAR  (MINTL5FD
= EA40-0673-05 PIN CENNECTER (MIND.&F)
- E40-077¢3--0% PIM CRMNECTRR  (MIMT?FP)
= £40-1273-0% FIN CRANNECTRRE (MINI.12F)
= L2106 READ 1LARE (FER L4247
= FP LR2-0107-05 READ CBRE {FRR L 30--35)
= | Lwe-01018-05 BEAD CARE (FBR L3637
Ly 22 L40~101 114 SMALL F1XED TNDOETRER
130 #| L34-3148-05% VRIL
L3 #| L34-3147-05 CRIL
L3z # | L34-3150-05 CHTE
L33 #| L.34-314%9-05 CRIL
L.34 # | L34~3192-05 R
L35 ®| [34-3151-0%9 (AR
L36 *| [L34-3153-05 CHIL
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* New Parts

PARTS LIST

Parts without Parts No. are not supplled.
Les articles non mentlonnes dans le Parts No. ne sont pas fournig.
Telte ohne Parts No, werden nicht gellefart.

15-4408

Ref. No. Address |New Parts No. Description Desti- t%e-
Parts nation !marks
SEER & B |§ g A 25 B & £/ 8 £ ]
.37 #| L34-3154-09 CHIL
L 38 #| L34-3156-05 CEIL
43 % L.34-3157-05 ZRIL
141 # [L34-3158-0%5 CRIL
L4z #| L39-0422-05 C&IL
L43 1 1L39-D423-05 CHIL
R1 I RC0OSGFZ2H1G1d RC 180 J 172U
R -4 RCOSGFZ2H101d R 180 J 1/2W
VRL 2z 12441405 TRIMMING FET,  (SOK)IPRETECTIGN
VR3 R12-3447-05 TRIMMING FAT. (10K)IFPRWER DEWN
VR4 6 R1z2-1431-05 TRIMMING PET. (1K) ALLC METER
Wi3 R9£-1061-05 JUMPER REST  GEHM
Wig R9&-0150-05 JUMPER REST 0 #HM
RLL1 -1z 551-1420-0% RELAY (DC-1.12WU)
51 5331-1d11--05 SLIDE SWITEH
Di 15715987 DIRDE
nz 1510072 DIADE
D3 -5 155101 DINDE
Dfs MTZR. 1JE ZENER DIRDE
D& 1 23, 1BL ZENER DIRADE
B? MTZ7. S9JA ZENER DIBDE
DA MTZ9. 1.JE ZENER DIGDE
12 #| UZ9. 18L ZENER DIADE
09 MTZ4. 300 ZENER DIRDE
D10 MTZ3. IR ZENER DISDE
DLz -23 IN4448 DIRDE
D1a ~2: 151555 D IBDE
D23 MIEIL DIRGE
D25 MYZe SJA ZENER DIHDE
23] DTCII4ES DIGITAL TRANSTSTRE
[ TRANSISTHER
“3 TRANSISTHR
134 BT 14ES DIGITAL TRANSISTRR
Ll BAT?IN I[C{8F AMP X2)
L& L BTE1 1485 ; DIGITAL TRANSISTER
i CONTROL UNIT (X53-1450-11)
c1 .2 CCASCHIHZ DT CERAMIE P = J
C3 91111905 CERAMIC 0. 0470F K
[ § CH0-0822~05 FLECTRAE A7 16WY
-5 91 -0769-05 CERAMIC 0. 01UF M
[ 591011905 CERAMYLC 0. D47UF
[ 1I3)-0822-05 ELELTRE 4TUF LAWY
LB 21011905 CERAMIL 0. 047T3F K
9 291 -0767-05 FERAMIC 0. 01U By
£10 C76-0484-05 ELECTRE {1 47 1IF S0WY
1 CR0-08722-05 ELECTRE 4P L&KWy
12 CO1-0749%-05 CERAMIT G.001UF
13 91 -0767-0% CERAMIT Q. GiuF M
(8 CH0-0822-0% ELECTRE 47UF 16l
1S 16 L4555 1H101S CERAMILT 100PE J
E17 .18 L3 -075¢-05% CERAMIL 0. 001UF ¥
19 CRF2MIHA 7?2k MYLAR AY00RF K
c20 .21 CAL-07a9-05 CERAMIE 0. DIUF M
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LTS48

» New Parts

Parts without Parts Ne. are not supplled.
Les articles nor mentionnes dans 1e Parts No. ne sont pas faurnls,
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

T
Ref. No. Address |New Parts No, Dascription Desti- Re-
Purts nation ‘marks
PWMES &t B | F B 4 R 8 L &AL/ 8 tt ~ %
C2 F-0822-05 ELECTRA 47UF 16WY
23 -38 C91-0767-05 CERAMIL 0.01uF M
C37 -41 CRL-0753-05 CERAMII ATOPF K
€45 -48 091074705 CERARIE 0. 010F M
50 C21-01 1705 CERAMTE 0. 047UF K
£h1 x| C90-2020-05 ELECTRA J4LF Mol
52 9 1--0769--05 CERAMLC 3. OUUF M
E53 .54 L1 -0119-05 CERAMII 0. 0470F K
Co5 CP0-0822—-15 ELCETRY 47UF 1&WY
(56 C1-0119-05% CERAMIL O Hd7UF K
C57 2082205 ELECTRA AT Lt
8 CFL-0119-005 CERAMIL g. 047UF K
5% CF0-0822-15 ELECTRS 4?UF 16WY
60 £91-0769-05 CERAMEL 0. D1UF
C6l Co1-011%-0% CERAMIC 0. 0470F K
a2 00822 -0% ELECTKE AP 144y E
63 .64 L91-0757-05 CERAMIE 0. 001UF K
C&S 70 L1 -0re9--05 CERAMIC 0. 01Uk M
ci00-134 091 -~076%-0% CERAMIE 0. D1UF "
= E(-f114-05% TRANSISTER SHCKET (16F)
#| ED0Z-2001-05 TRANSISTRR SHCKET (2803
E40-3237-0% FIN CANNECTAR  (MINT.2F)
= E40-3238- FIN CANNECTER  (MINT.3F)
- E48--3237-0% FIN UBNNECTER  (MIND.4F)
= £40-3240-05 FIN UBNNECTRR (MM 5P
i E40)-3241-05 PIN CENNECTER  (MINL.6F)
E40-3242-05% PIN CANNECTRR  (MINL, 7F)
: Eal-3243-05 PTN CENNECTRE  (MINL.BP) :
i EAR-5066-05 PIN CHNNECTRER  (MINT. 98 !
L] L4-1011-13 SMALL FIXED ITNDUCTHR
L3 .4 1_40-1011-14 SMAlL FIXED INDUCTRE
LS L.40-1011-03 SMALy FIXED THDUETRR
L6 -t9 l.A40-1011-14 SMALL, FIXED INDURCTEE
L3 L40-1011-14 SHALL FTXED INDUCTER
L30 «51 L40-1011-t¢ SRALL FIXED TNDUCTHER ;
LS La0-1011-13 SMALL FEXED THDUCTER i
L53 ~55 L4103 103 GMALL FIXED INDUCTER .
LS .59 L40-470)-14 SHALL FIXED INDUCTER
X1 *| L7E-0017-0% RESBHATAR UL 9%9MHE
X596 {78001 5005 RESHHATER (A, A5MHLD
RE1 R0 1000 MULT - CRMP (4. TExB) !
RES0 R20-0%10 MULTI --C8MF (e PRXEN: :
RES1 00581 -0% MULTI-CEMP (47X
RBSZ R-059 735 ML T I-CEMP (kX4
Wi -3 R22-1061-0% JMPER REST  DEHM
W30 RPZ - 10616 JUMPER REST (MM !
550 | Hal-0atkl-05 SLIDE TWITEH
1)) DIBDE
D5 -9 DIRDE
N1 -7¢1 i DIEDE
D73 55133 DIRDE
1'2e 55133 N18DE
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1S-4008
PARTS LIST

» New Parts

Parts without Parts No. are not supplied.
Les articles nonmentionnas dans le Parts No. ne sont pas fournis.
Telle ohng Parts Ne. werden night gellefert.

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

PRES & B | & ¥ R % 8 ¥ & /79 % & &) s

pat 155101 DIBDE

nye:s -84 155133 DIBDE

[l UrDretaG IC(MICROPREBCESSHR )

[C2 TMREZ55AF-5 IC(PERGRAMMABLE INTERFACE )

e UPDB255AL--5 JC(PREGRAMMABLE INTERFACE )

Ic3 PETS200 [CILEW PEUER RESET) !

14 * | TC4D6IUBF ICCTHVERTER X&)

ICS TC4011BF [C(NAND X453

 § | TC4030BF ICEEXELUSIVE BR X4)

ce T4 1B T UNAND X4 )

IT:220 MB8418—-20LFP-GRA[ TL61&K RAM)

ICS1 SNTALSI 38N Ir

| e *| MBMZ27128-25JA1 ICPREGRAMMARLE INTERFACE)

ICS53 TMPEZESAP-5 [ (PREGRAMMABLE INTERFALCE)

253 LFNE2s5al-5 TC(PRAGRAMMAELE INTERFACE)

1056 ¥ SMNY4D4M TECA-CIRCUET THVERTER)

aro-7 DTC144W5 DIGITAL TRANSISTRR

B ~i3 DTAI14ES DIGITAL TRANSISTHR

214 DTEL44W5 DIGITAL TRANSISTER

018 -24 DTAII4ES DIGITAL TRAMSISTER

1325 DTALL4ES DIGITAL TRANSISTER

B30 BTE144W5 DIGITAL TRANSISTER
DISPLAY UNIT (X54-1870-00)

1 270087105 ELECTREH 220F 16WY

ce CP1-0119-0% CERAMIC 0. 047UF K

3 & (90-0%04-05 ELECTRE 10UF 35U

c4 CO92MIH2 23K MYLAR 0. 02208 K

s -7 ¥ [230-0%04--05% ELECTRE 10UF 35uY

L0 CR1-0762-05 LERAMIC 0. D1UF M

C11 C30--08322-05 ELELCTRE 4HIF FEWY

01z 14 21076905 CERAMIC 0. 01UF M

15 L20--0822-05 ELELTRRE 47U TaWY

Clé 91 -0769-05 CERAMIL (1 O1UF !

£17? 91011905 CERAMIC (1. 047UF K

oo -52 CEASF IHI103Z RAMNIL n.010uF 7

C53 ¥ | [KASEZHZZ22P RAMILE P8 IS

254 -56 CKASBIHIO2K CERAMIC 1O0PF K

LS LKASFIH1037 CERAMIT 0. 0100UF 2

= 23705 PIN CENNECTER  (MINI.2F)

= E40-3238--05 FIN CENNECTER  (MINT.3F)
E4£--323%-1% PIN CHNNECTER  (MINI.4P)
E40-3240-05 FTH CHMNECTAR  (MINI.YE)

= E40-3241--05 PIN CENNECTER  (MIMI.A6F)

= E40-32472-0% FIN CENNECTER  (MINI.7F)

L1 -4 L.40--1011-43 SMALL FIXED IMDUCTRR

LS50 140101114 SHALL FIXED INDUCTER

T1 -19-0305--05 A5C TRANZFRRMER

KRB RPH-0511-0%5 MULY [ -C8MP 47K X

RE2 RP0-131%3-05 MULTI-~CEME 47K KD J 1780

RE3 R70-0520-0% MUE T [ - 8iF ATHXE

RR4 RI0-0515-0% MULTT -CEMP 10KX4

55 S540~-2441-15 FUSH SWITCH

551 .52 540-2440-15 FUSH SWITCH
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' 15-4408

*¥ New Parts

Parts withaut Parts No. are not, supplied.

Les articles non mentlonnes dans le Parts No. ne sant pas fournis,
Telie chne Parts No. werdean nicht, getlefert,

PARTS LIST

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

Parts{ nation Imar ks
smEd (¢ Ry B AR B a8t/ 08 & mas
5353 531-2405%-05% SLIDE SWITCH
554 -56 540-2440-1% PUSH SWITCH 4
557 S40-2441-15 #USH SWITCH ;
558 -40 540-2440-1% PUSH SWITCH 3
DI -4 151555 DIRDE 3
DS .6 MTZ b 206 ZENER DIBDE ;
DLO 451 195133 DIBDE 3
ns2 155101 DIRDE :
iC1 1 UPDG300C IC(FL LATCH DRIVER) 4
IC2 ME40E5: 1I704cH BRIT AAD CENVERTER (BDI)
1C3 TC4013RF (D FLIP-FLEF X&) :
PL1 ®| FIP13HMY FLUBRESCENT THDICATER TURE : 3
.2 DTA114ES DIGITAL TRANSISTER 3
03 DT 44W5 RIGITAL TRANSISTHR
4 L5 2ECITEI(Y) TRANSISTAER
050 DTC143TS DIGITAL TRANSISTHE

AT UNIT {(X57-1150-00)
c1 .2 CY1-0117-0% CERAMEL 0. O1UF ¥
€3 .4 CEASRIHLI0EK CERAMIE 1000PF K
CS C91-011%-0% CERAMIL 0. 047°UF K !
S CHASHIHL02K CERAMILC 1 000FF K i
C? 21011905 CERAMIL 0. 0D47HF K
8 Ck45RIHI0ZK CERAM)E 1000 K
c? £91-0119~05% CERAMIE 0. 047F K
r10 CEOAWIH100M ELECTRE 10UF S0WY :
11 CEQ4W LA 70M ELECTRE 471F 1 &bV | ]
c12 L9101 3905 CERAMIL 0. D470UF K ! 3
013 15 C1-01 1705 CERAMIL 0. O01UF K i }
Cié LEKASE LIH4732 CERAMIE 0. 04 27 i 3
Cc1? .18 L-0117-05 CERAMILC 0. J1UF K : :
c19 CEO4WIEIQLM ELECTRE 1 00UF 29
20 91 -0117-015 CERAMILC 0. 01UF k
c21 CE4GF1H473Z CERAMLL 0. Da7uF 7
Lee C91-0117 05 CERAMII 0. JtUF K
£23 C91-011%-0% CERAMET; 0, 0474F ¥
c24 CEFZMLIHIE3K MY AR 0, B33UF K
25 EKASBIH102K CERAMLE 1000FF K
C26 CEOAWIHT10M ELELCTRER 1. OuF 5O E
(s CEQ4WLHT00M ELLECTRA 10LF WL 3
ey .29 CRASF1IHL03Z CERAMTC 0. oipur 2 1
1230 91-0117-05% CERAMTLC 0, (1HF k
£31 LCASOL2HS A0 CERAMIC S J
£100-10% CEASF1H473Z LERAMLI 0. naruE z
E106-111 CkASF1H103Z CERAMILC 1 0inuF 2
112 UK ASF1H47 32 CERAMIL 0, a7F 2
TC1 o TRIMMING AP &0PF
vc1 2 * -5 VARTABLE CAPACITER
163 2 | D40 -062F-010 GEAR MECHANTSM ABSY
EDA-0157-035 RF C®ax 6L CABLE RETERTACLE :

5 E4Q-0273-0% PIN CANNECTHR  (MIND.2F)
- Ed3-0473-05 PEY CRNNECTRR  (MINT .48 )
- FAN-0673-0% PIN £C8HNECTER (MIMLJGF)
= E40-0873-05 FIN ERNNECTRR  (PMIND L8P
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15-440%

»* New FParts

PARTS LIST
Parts withaut Parts No. are not supplled.

Les articles nor mentionnes dans e Parts No. ne sont pas fournls,
Telle ohre Parts No, werden nicht, gelisfert,

Ref. Ne. Address |New Parts MNo. Description Desti- Re-
Parts nation marks

¢LRES & B | F e RSB E &R a2/ 0% # =

= L92-0103-05 TREIDAL LERE (FOR L.1.2)

= #| L92-0119-05 TRBIDAL LRRE (FBR Ti00,101}

1 1.39-04146-0%5 £RIL

Let 1.39-0415-05 CETL

1.3 L40-10811-13 S5MALL FIXED INDUCTER

L4 .40-1011-14 SMALL FIXED TNDUCTERR

LS -11 Lai-1011--13 SMALL FIXED INDUCTER

Liz L43-1011-14 SMALL FIXED INDUCTRR

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

L1000 Lal-~1011-13 SMALL FIXED INDULTER ;

T100 #] 1.34-3144-15 CHETL

T101 #| 34314515 CRYL

TL0: ¥ 1.34-3146-15 UL

B 1,10 MNEE - 306 -46 FILAT HEAD TAFTITE SCREW

M TE R NE7-2606-46 BRAZIER HEAD TARTITE SLREW

N ARLIR NEY? - 300646 BRAZIER HEAD TAFTITE SCREW

R 1 RCOSGF2ZHST0J R 51 .

VR .2 R12-3425-0% TRIMMING FRT. {10K)AUTH ANT TUN

Wil RF2-0150-05 JUMPER REST 0O HBHM

Wig, »17 R72-1061-0% JUMPER REST  ORHM

W19 R72-0180-05 JUMPER REST 0 8HM

Ri_1 #| 3al-2417-05 RELAY (-2 12U)

Rl 100105 551142005 RELRAY (D01 518D

ML .2 T42-0303-05 D METER ASS

By -4 15599 DIBDE

D5 6 | 76 2BL ZENER DIADE

b7 155133 DINHDE

o8 IN$448 L I86BE

IS 151555 DIBDE

n? 155133 CINDE

DIl 11 iMel DYRDE

Dlz 155133 DIBDE

DIOG-10% 1N4448 DIADE

03 00-130% 151555 [ ®DE

il MN.IM:23FU30 {20DUA, CEMPARATRR)

Iee HDIG1 14 JCCTRTPLE LLINME RECEIVERS)

e MZC1GLLAL LA

I3 HDI0131 10D FLIF-FLBF)

13 MCL0L 310 K

14 HR10125 TCenAnl ECL-TTL TRANSLATRRS)

I4 MITIN1 2%, I

ICE 6 Bé6 10702 JOCMRTER DRIVER)

1e? MNESSSFR I

LR MB3614 CelAl RFERAT IRNAL AMPLTFIER]

)] 1 DIC114E5 LBIGITAL TRANSISTHR

e TRANSISTAR

(LR # NIGITAL TRANSISTER

KES TRANSISTAR

(¥ THANS I ST ER

L& #| DIiZiL4ES DIGITAL TRANSISTHR

g DIC324ES DIGITAL TRAMSISTHR

0100--105 2GC2AGE0Y) TRANSISTER

b1




;l TS"‘“S

» New Parts

PARTS LIST
Parts without Parts Ne. are not supplied.

Les a-ticles non mentionnes dang le Parts No. ne sant pas fournis.
Telle chne Parts No. werden nicht gellefert,

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation {marks
SRS &t Ei¥F y % R S8 g & a2/ 8 & & %
1
SIDE TONE UNIT (X59-1060-00)
r1 CKTAFEIERZ3K CHIP © 0. G22UF K
. 2 -5 #| CEP3FBLHIZEK CHIP T 0.0120F K
f e -8 CKPIERIERDI LHIP i 0. 022U K
! - E23-0471-05 TERMINAL
| RL .2 RE 73FB2ABL3T THIP R a2k J 17100
; R3 RE73FR2AZ23] CHIF R Pk J 1/10u
R4 RET3FB2A4 72T CHIP R 4, 7K J  1/10u
RS R TIFE2AL00T CHIP R 1. 0K J  1/10W
R6 RE7T3FR2A103] CHIF R 10K I t/10u
Y B R 73FBPA333J CHEP R e o J o110
R7 RK 73FR2A103T CHIP R 10K J 17104
RIO RETIFR2AE33S CHIP R 33K J o 1/10W
RI11 RE73EB2ATA3T CHIF R 18k J1/10u
Kl -6 RYZ-0670-05 CHIP R 0 HHM
D1 DANZO2 (K 3 CHIP DIRNDE
% DAFZCR (k) CHIP DIRDE .
03 DA K | CHIP LIGDE ;
01 PELETIZ0Y) | CHIF TRANSISTER ;
SELECTIVITY UNIT {X59-1070-00)
- E23-0471 -0 TERMINAL
R1 RETIFR2A4 73] rHIF R 47k J o 1/10u
R2 RK 73FR2A103S CHIF R 10K I 1710
]R3 RK7PIEHIO47T. CHIF R a7 J 1/10W
R4 RK?PAERZALDES CHIF R 161K I 1710
kS RET2E204 73] FHIF R 47K J 110U
R6 RE73FB26103] CHIF R 10K Jo1/10uW
R7 REPIFR2A4 13 CHIF R 47 J1/101
RE RETIERIAT03.T rHIP R 1o J 1710
WL -3 R92-06 7005 CHIF R 0 BHM :
i
D1 .2 DANZOZ () CHIF DIADE !
D3 DAR2OZ (K ) CHEP DIRDE
D4 55 DANZDZ (F) CHIF 1ADE
Dé DARZOZ (K} CHIF DIRADE
01 -4 251 162 (Y) CHIF TRANS)STRR
VOX. UNIT {(X59-1080-00)
1 CKPAFETHIOZK THIF © 1000FF K
rr CEPAERIEDS 3K CHIE [ 0. 0220F K
- E23-0471-05 TERMTMAL
K1 R 73FR2A104 CHIP R 100K J 1100
R? -5 RKP3FEZA103d CHIF R 10K J1/10u
RGO o7 REP3FR2A105.] THIF R 1. 0M J 1710
. RS RETIEEZA474T CHIP R 471K Jo1/10W
R RE73FRZA105] THIF R 1. 0N J 1710
) RKVIEEZALD3T CHIF R 10K J1/10uW
Wl -3 kY206 7005 {HIF R 0 8HM
: DL .2 DAR2OZ (K) CHIF DINDE
| 01 NIM2204M IC(BF AMP ¥2)
b 2 +| TCA001RF IC(HBR X&)
e 0t 2EC2TIROY) EHIP TRONSTSTRR
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* MNow Parts

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans fs Parts Ne. ne sont pas fournls.
Telle ohne Parts No. warden nicht gallefert.

T3-4408

Raf. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
+NES (&£ BR|§ H® a8 % 8 B & £/ 8 - ¢
IF UNIT (X60-1300-00)

1 L1 -0769-05 CERAMIC 0. 01UF M

z CoASSL1HIa0s CERAMIC 1EPF o
L3 ~£ CH?1-0769-05 CERAMIC 0. C1UF M

0 CEASELIHISO0T CERAMILC 15PF J
ce -10 C?1-0769-05 CERAMIC 0. O1uUF M
C11 CF1-0517-05 CERAMIL 0. 01uF K.
Ciz »13 CkASFIH103Z CERAMIL t.010uF  Z
C14 -16 L91-0119-05 CERAMIC 0. 047UF kK
C17 CE4ak1H2237 CERAMILC .022UF 2
cig -2z Co9L-0117-0% CERAMIL 0.047UF K
C24 £91--1008-05 CERAMIL 0, 0220F K
w29 -30 291-0119-05 CERAMIL 0. 047UF K
£31 L4550 1 HOS0C CERAMIL 4. OFF C
32 -34 I91-0119-05% CERAMIL G.047UF K
C3% CEASF 1H2232 CERAMILC 0. D220F 2
036 37 2?1-0119-05 CERAMIE 0. 047UF kK
c38 C1-D789-05 CERAMIC 0. D1UF M
C39 CEQ4WIHORLM ELECTRH 0. 1UF SOV
C39 .40 E?1-0119-05 CERAMIC 0. 847UF K
(53 C91--1008-05 CERAMIIC 0. 022UF K
-a3 L91-0119-05 CERAMIC 0. 047UF Kk
£44 CC4S5L1HI0LT CERAMIL 1 O0PF J
C4a% CK4SBIH102K CERAMIL 1000FPF k.
Cds .47 C?1--0119-05 CERAMILC 0. 64vUF K
a8 ZrASLTIH4Y0T CERAMIL 47PE J
ca% CIC4SUYIHGB0. CERAMIL LR J
Cs0 Ck4SFIHLD3Z CERABMIC 0. Mo 2
C31 CR9EMIH333K MYLAR 0. O33UF K
L5 CENAWIHARTM B ECTRE a4, ?LF 50Uy
CS3 CEO4WIHRATH ELECTRE 0. 47 SGWY
54 CEASHIFLO2K CERAMTLE 1000PF K
CS5 CEASHIHZ 21K CERANTIL a20PF K
Ché ERF2MIHIG3K MYLAR 0. (HoUF K
ey ZEQ4WLIHIO0M ELECTRES 1AUF S0WY
ceg CEO4WiHO 10N ELECTER 1. QUF S0WY
r59 CEQ4W1H4RTM ELECTRE 4. 7 SOWY
cen CR92MIHAY3K MYLAR 0. 04708 K
61 CO2MIB1G3K MyYLAaR 0. 010UF K
Cée CR92MIH333 MYL AR (. 0331 K
263 CENAWLAI0IM ELECTRE 100UF 10WY
Cha CENAWLIH1O0M ELECTRHE 10UF SNy
£65 CO92M1IHIF2K MYLAR 3900F K
Ché &7 ZEN4W1IHE47?M ELECTER fl. 47UF aiuy
CaR CEQ4AWIHEZ2M ELECTRE 0. 22U SOW
cv0 ZEOAW1A4IM EILECTRR 47UF 10uWY
)] CEDAWIHRZ2M ELECTRE (L Z2UF S
L7 CAI9EMIHBE2K MYLAR B200FF K
CVE 74 CEO4WIHARTM ELECTRR 4. TUF S0WY
TR LTV C91-0119-05 CERAMIL (1. 0D47UF K
VR CEQ4WIHZR2M ELECTRE 2R S0WY
Cee CEQ4WIB010M HLECTRA 1. OUKF SOWY
£80 CFi-0112-0% CERAMIL 0. D47UF K
LBl LCASS_1H1I01T CERAMIC 100FF J

63




15-2405

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les artlcles non mentlonnas dans lg Parts Ne. ne sont pas fournis,
Tefle ohne Parts No. warden nicht gallefert.

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

SRER (& &g s RS B & /08 t* )|

C82 -B4 CRASBIHI102K CERAMIC 1aoart kK

85 #| (90~-2022-05 ELECTRB 15UF 16U

ces .87 C?1-0119-05 CERAMIL 0. 047UF K

cug CL4S5L1HI 20T CERAMIL 12PF J

ca9 ZOB2M1HLS2K MYLAR I500RF K

: c?0 CO92M1IH183K MYLAR 0. 018UF K

Y A EA92M1IH103K MYLAR 0. 01OUFE K

R c32 ZEQ4W1AZ220M ELECTRS 2eUr 10WY
C?3 CRI2MIHABZK MYLAR GEO00PF K
c74 CEOAW1H4RTM ELECTRE 4. TIF SOWy
75 CLA4S5L1HA4TOS CERAMIC 47HE J
C95 CRAP2ZMIHA 7?3k MYLAR 0. 0470UF K
26 £91-0767-05 CERAMIC O.01F M
co? Ci455L1H390J CERAMILC JWF J
99 [:91--0769-05 CERAMII 0. oI M
£100 Z21-0119-0% CERAMIC 0.04?UF K
€101 CKASHIHIOZ2K CERAMEC I000PF K
ci102 CP1-076%-05 CERAMIL 0.01UF M
c103 CEQ4W1H100M ELECTRE 10U¢ SoWY
ci04 CL4550 1H47F0d CERAMILC 47FF J
€105 CK4ASRIH221K CERAMILC 220PF K
C10&6 91011903 CERAMIL 0. D47UF K
C1407 4SS 1HATOS CERAMEC A7FF J
c108 CEO4W1HD10M ELECTRE 1. OUF SOWY

; cio9 ZEQ4W1HR4TM ELECTRB 0. 47UF 50KV

'E C1i0 CSIGELERA?PM TANTAL 0. 47UF 25WY

: Cil1 CEO4ULIHTION ELECTRE 1. QUF HOWY

i | c1:2 CEQ4WIH100M ELECTRN 10UF S0WY
C113 CEO4WLHARTM ELECTRE 4. TUF 50WY
Cl14 CEO4W1HO10M ELECTRE 1. QUF S0WY
C115 C?1-03117--05 CERAMIL 0. DIUF K
Cite CC455L1HI0LT CERAMIC LO0PF J
c117 CEO4WIA470M ELECTRE 4°7UF 1 0W
Cl1l8 CEC4W1HO1OM ELECTRE 1. OUF S0OWV
c119 ZEQ4WI1H100M ELECTRA 1OUF 50WV

E £120 CR92MIHT103K MYLAR 0,010 K

| Ciz2l CEG4W1HO010M ELECYRR 1. OUF S50WV

5 Clzz2-124 CC4ABS1H10LT CERAMIL LO0PE J

j £125 CEO4WIHO10M ELECTRR 1. DUF 5WV

£ £12¢6 CEQ4WIHARTH ELECTRA 4. TUF SouwY

]

: C127.128 CEC4WIHO10M ELECTRA 1. U S0WY
C129 CED4W1A470M ELECTRE 47TUF 10UV
£130 ZECHWIH100M ELELCTRE 10UF 50UV
C131 CEDAW1HARTH ELECTRE L S0WY
C132,133 CEO4WIHOLOM ELECTRB 1. OUF SOWY
C134 CEOAW1A4TOM ELELTRA 47UF 10WY

a C13a CEO4WL1A47TOM ELECTER 47U 10y

5 Cr3¢ CKA4SR1H102K CERAMILC 10008 K
£138-144 C91-011%-0% LERAMIL 0. 047 K
cial CEQ4WIA4¢OM ELECTHRE 47UF 10wy

f Cl42 C91-0113-0% VERAMIL (L 047F K

, £143 C71-076%-05% CERAMIL hLOwr ©H

; 146 21011905 CERAMIL: 0. 047UF K

| Cl147 C51-0117-05% CERAMIIL 1. 01UF K

E £148.14%9 C71-03319--0% CERAMIC 0. 047UF K
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*® New Farts

PARTS LIST

Parts without Parts No. are not supplied.
Les artlcles non mentlonnes dans le Parts Ne. ne sont pas fournis,
Teile onng Parts No. werden nicht, gellefert.

15-4408

E40-0273-05
E40-0373-05
E40-0473-05
EAD-057V3-05
E41-0673-0%

FIN CANNECTER
FIH CRNNECTRR
FIN CANNECTER
FIN UENNECTRR
PIN CRNNECTHER

(MINIL.2F)
{MINI.3F)
(MINT.4F)
(MINY . 5F)
(MINI.6F)

Raf. No. Address [New Parts No. Description Desti- LR,-
Farts| nation jmarks
PRER & B g B a4 %8 ® a8 /708 # | %
Cis0 £21-0117-05 CERAMIL 0.01F K
C1%1. 1592 £21-0119-05 CERAMIL 0. 047UF &
2153 CC455L 1H470d CERAMIL 4 7FF I
2154, 155 £91-0113-05 CERAMIE Q. 047UF K
C156 CO455L1IHI80T CERAMILC 18PF J
C158.159 C91-0119-05 CERAMIT 0. 047UF K
Cl160 [21-011¢-05 CERAMIL . 01UF K
Clél L4350 1H4 700 CERAMIL 4P J
Clh2-165 Co1-0ve9-05 CERAMILC U. O01yk il
Clés CEC4W1HO10M ELECTRE 1. 0uUF SO
167 £91-0769-05 TERAMIE 0. J1UF m
ClaB CEO4W1HRA M ELEFCTRA 0. 47UF SOWY
C169 CE7eMIHAY2K MYLAR 4700FF K
170 CED4W1H100M L FCTRA 10 S0WV
171 CEA4WIHRA7M ELECTRR ). A7TUF SiOWY
c17zz2 CEQAWICI01M ELECTRAE 100UF 16y
C173 230-06866-05 ELECTRE 47IIF G, WV
L1774 CR92MIH1 04K MYLAR (. 10UF K.
C17% C70-0864-05 ELECTRE 220UF 10WY
(59 Brg CO92MIH103K MTLAR 0.0100F K
ey CEO4WIHRATM ELECTRE 0, 4 74F SWY
£i178 CEQ4W1A47DM ELECTRE 47UF 10WY
C1vee EEOAIHERTM ELECTRA 4. PUF S0W
£18n CED4W1A4TOM ELECTRE 4¢UF 1. 0L
£181,182 HFFEZMIH4 73K MYLAR 0. MWF K
183 CH92M1H182k HMYLAR 1800FF k.
cig4 CK4SHIHAT LK CERAMIL A70RE K
2185 C1-0117-05 CERAMILC 0. 0LUF K
C186 CCASUT1IHIOBD CERAMIT 10FF b
a7y Ck4SHIH4? 1K CERAMIL AP IPF K
cies CCATSL1IH330d CERAMIE 33PF J
£189? 91-0767-0% CERAMIC 0. 0L0F by
Ci%0 CC455L 1HOS0C CERAMIL o OF'F [
171 L2455 1H030C UCERAMIE 3. OPF [
£194 C21-0117-05% CERAMIT Q. tHUF 8
2176 CKASHIHSA1K CERAMII SHUOPF K
C197 CEO4WTA470M ELECTRE 4K 10WY
2198 CK4S5F IH2237 CERAMIL 0.0z22U0F 7
£19%, 200 CED4AWI A4 70M ELETRE 47 10uWY
201 291 -0119-0% CERAMINC 0. 047UF K
L2202 CE4SFIH2232 CERAMILC 0, 8220F 7
203 21-0119-05 CERAMIIT 0. D47PUF K
L204 [91-1008-0% CERAMIL thD22UF K
205 C?1 -0769-0% CERBMIIC 0. 01UF M
206 CEOAWTHT00M ELECTRA 10LF oWV
Ccz207 CEASRBIHZ 22K CERAMIT 2200FF k.
C208 CEQ4WIHTI00M ELECTRE 10Ur S0
C20%.210 C931-0119-05 CERAMIEC 0. 047UF K
Tl COS-0315%-05 TRIMMING CAF (&0
T2 £05-0030-15% TRIMMING CAF (20F)
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[ 15-008

» New Parts

PARTS LIST
Parts without Parts Ne. are not supplied.

Les articles 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 |marks

PHES 4 W g A ® R /88 # | G

- EAD-0773-05 PIN CEANNECTRR  (MINI. VP

= E40-09%3-05 FIN TEBMNECTER  (MINI.9P)
= E40-1073-05 FIN CBNNECTER  (MINI.100)
- FO2-424--04 HEAT 51NK

CF1 | L72-356-0% LZERAMIC FILTER

CF2 1 L7P2-0355-05 CERAMIL FILTER

CF3 Lre-0315-05 CERAMIL FILTER

CFa L7Pe~03%1-05 CERAMIT FILTER

L1 1.34-0708-05 CHIL

L2 L 34-0943-05 CRTL

L3 1.34--0664-05 CHIL

L% L. 34094505 C8IL

LG L30-0503-05 [FT

L L40-4711-13 SMALL FIXED TNDUCTRR

L7 LAl-1021-13 SMALL. FIXED TMDUCTRR
L10O LAD~1%11-14 SMALL FIXED INDUCTRR

L1l L40-1011-14 SMALL FIXED INDUCTRR
L1z L 34-0535-05 CRIL

L13 40-1011~14 SMALL. FIXED INDINFER

L14 LAD-3371-13 SMALL FIXED THDIMTER
L1% L32-0201-0% BECILLATING LRIL

L16 L4p-3372-02 SMALL FIXED INBUCTHR
L18 L34-2124-0%9 CAIL

Li? Lap-1021-03 GMALL FIXED IMDUCTERR
L20 L40~1011~-14 SMALL FIXED INDLCTER

Lett LL40-&875-04 SMALL FIXED INDUCTER

X1 L77-1302--0% CRYSTAL RESANATRR

T NO9-064 1--05 SCREW

= N30~ 300426 PAN HEAD MACHIME SMREW
VR Rlg- 740705 TRIMMING PRT. (500K)

VR2 R12-3447-05 TRIMMING FPET. (10K)5-MFTER . S5
VR3 fid-4414-05 TRIMMING FRT. (S0K)S-METER

VR4 ,5 Riz-2414-0% TRIMMING PRT. (SKYVBLTAGE JET,

VR& R12~-%5417-05 TRIMMING PET, (100K 5PEECH PREC
URY RiZ2-2414-0%5 TEIMMING PRT. (5KICARRIER SUP
VRO R1e-3447-05 TRIMMING PRT, (10K)ICARRIER SUP
VR% RiZ-4414-0% TRIMMING FAT. (S0K)CW SIDE TRNE
W RZ2-0t150-05 JUMPER REST 0 8N

Wea Ree--0150-05 JUMFER REST G BHM

W43 R2-0150-05 JUMPER RESY 3 RHM

4D R2-0150-075 JUMPER REST 0 BHM

WS RPE-0150 -1 JUMPER | £ M

W55 RP2-01.80-0% JUMPER REST 0 BHM

D1 -4 151007 B8O

D¢ .8 io1a8v DNHBE

D? 155133 DISDE

DI 1n1o87 DIRDF

Ll 155133 DIADE

bl -18 [ 51587 DIRDE

nig -2 160 DIRDE

D3 -a29 155133 HDE

330 1WA DINDE

D31 -34 155133 DIRDE
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» New Parts

PARTS LIST

Parts without Parts No. are not suppliad.
Les articles non mentlonnes dans e Parts No. ne sont pas fournls.
Tellg ohne Parts No. werdan nicht gelfefert.

—— e

13-4405

Dasti- |Re-

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

SREE & B | § w A B8 2 & £/79 8 # | i

D35 LN&O DIADE

D3& 151587 PDINGE

D37 .38 151955 DIRADE

D39 1HAB0 DISDE

Dag 151555 DIBDE

41 165133 DISDE

D42 .43 1N&0 DIAEDE

DA5 W 4E 155133 DIRCE

047 MlZ204 DIRDE

048 ,49 155133 DISDE

0S0 151587 DIADE

DEi1 MTZ3. 1JRB DINDE

n52 VaH DIRDE

D3 .54 151587 DINDE

bS5 MTZ&. 2JA DIGDE

pSe 5% 155133 DISDE

Da0 MC9z 1 PDIBDE

D&l #| DANADI DIRDE ARRAY

D& Me DIRDE

ne3 185133 DIBDE

DES 2 Bf 151555 DIGDE

D&Y 155101 DIADE

D&E 72 M2 1 DINDE

D74 .75 MZ921 DINDE

e 80 155133 DINDE

Dal 151555 DIRDE

DGz -84 155133 DIiRDE

Il BX?L?1 ICINSTCHAPEAK. FILTER]

c MC335 7P I

IC3 | MP4LSIZ23F IC(DUAL. MENE MALTL)

1C3 # | BNTALS123M Ic

1C4 UPCT 158H2 I

125 .6 ANG1ZE TECBALANCED MBDULATRER)

e Uprz2ana2v ICIRPE AMP X2}

g .9 # M?4LS00F if

ICB 9 ENT4LS00N ic

110 BX&124 TE(20H SWITCHING T3

[t e JEk T3 6R) FET

3 25C24580Y) TRANSTSTER

4 DTC114E5 DIGITAL TRANSISTRR

s Jo5KVPIIGR) FET

Hé DTC114ES DIBITAL TRANSISTER

[ £ SET30GR) EET

0 enlaanBiY) TRANSISTHR

10 2502452(8L.) TRANS[STAR

01l DTCI14ES DIGITAL TRANSISTER

Q12 253C2459(BL) TRANS [STRR

R13 DTE114ES DIGITAL TRANSISTAR

214 DTC14375 DIGITAL TRANGIGTRER

01s DTEL14ES DIGITAL TRANSISTER

lé 2EC2459(BL) TRANSISTER

o1y 25C24580Y) TRAMSISTER

@18 25A10481(0Y) TRANSISTHR

e 28C24580Y) TRAMSISTHR

20 2SK172(GR) FET
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15-4408

% New Parts

Parts without Parts No. ars not supplled.
Les articles non mentlonnes dans le Parts No. re sant pas foumnls,
Telle ohne Parts No. werden nicht gellefart.

PARTS LIST

T
Desti- |Re- -

Ref. No. Address |New Marts No. Description
Parts] nation imarks

PRES |t B (x| % 2 % 8 ®az/ 08 #t  me%

021 25A1048(0Y) TRANSISTHR

22 DTCI14ES DIGITAL TRANSISTHR

023 .24 2EC2458(0Y) TRANSISTRR

025 6 2SE30ATR FET

¢ 25A10480Y) TRANSISTHER

0z8 DTC114ES DIGITAL TRANSISTAR

nz2? -32 DTC 14373 DIGITAL TRANSIGTHR

U333 #| #5ARSESTM TRANSISTER

34 28024580} TRANSISTER

35 # | 25ASEETHM TRANSISTRR

036 37 DTC114E5 DIGITAL TRANSISTER

038 * 2OARESTH TRANSISTER

33 DTCL14ES BIGITAL. THANSTSTRR

040 2459 (RL) TRANSTSTRR

041 DFCL14ES DIGITAL TRAMSISTRR

P42 25C24580Y) TRANSISTRR

Q43 BTALIAES DIGITAL TRANSISTHR

P44 TRANS [5TRR

Qa5 TRANSISTER

a6 FETY

047 .48 DT 43TS DIGITAL TEANSISTHR

47 SSALD480Y) TRANSTSTRR

050 DT 14ES DIGITAL TRANSISTHR

51 DTIZ143TS DIGITAL. TRANSISTHR

052 SECA450RL) TRANSISTER

nS3 .54 25724580y TRANGTISTRR

055 DTCL14ES DIGITAL TRANSISTRE

TH1 .2 112~ 5082 THERMISTHR

TH3 32027 THERMISTER

- # 1 XEY-1060--00 SIDE TRNE LINIT

o kP X99-1070-00 SELECTIVITY UNIT

- * | X59-1080-00 VR LINYT .




pc BoARD T[5-4408

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

25D 1406(Y)

N

25C2458(Y)
DTC114ES

PHONES

25K 30(GR)

L Kar-1gto QY -
A/14 >
IC1: AN7808, IC2, 3, 6: AN7805, IC4: LM29312-5.0, IC5, 8: NJM2904S, IC7: NJM2903S, Q1: DTC114ES,
Q2: 2SD1406(Y), Q3, 4: 2SK30(GR), Q5, 6: 25C2458(Y),D1: 151555, D2: MTZ7. 6JA, D5~12, 15~18: 155133,
D13: S31C
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19-440% PC BOARD VIEW

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

= B

DISPLAY UNIT

25C1815(Y)

=~

25C3113
DTC114ES

Q1, 4, 6: DTC114ES, 02: 2SC1815(Y),

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

D2: 151007, D3~5: 151001, D6, 8: MTZ9.1JC
or UZ9.1BL, D7, 25: MTZ7.5JA, D9: MTZ4.3JC,
D10: MTZ3.0JB, D12~ 23: 1N4448 or 151555,
D23: MC931
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Refer to Schematic diagram on page 113.

circulT piAGRAM TS5-8403
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T5-4408 Pb BOARD VIEW

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

25C19859 (Y]

N

EC
25K182 (GR)*J

25C3113 (B)
25C2668 (1Y)

25C2458 (Y|
25C2458 ()

IC1, 4, 9, 18: NM6147, IC2: M54459L, IC3, 6: SN74LS9ON, IC5, 10: M54460L, IC7, 8, 11, 12, 14: SN16913P, IC13,
16: SN745112N, IC15: SN74S10N, IC17: MB87006, Q1, 2, 10, 11, 16, 17: 25C3113(B), Q3~5, 12~15, 18~ 20, 22~ 24,
26~30, 37: 2SC2668(Y) A6, 7, 9, 25: 25C2458(Y), Q8: 2SC1959(Y), Q21: 2SC2787(L), Q31 ~ 35: 25C2459(BL)
Q36: 25K192A (GR)+J
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-.: PLL UNIT (X50-2050-00) Component side view
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circuIT piAGRAM T9-4408

Refer to Schematic diagram on page 113.
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I5-4408 PC BOARD VIEW

RF UNIT (X44-1680-00) Component side view
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Q1, 36: 25C2459(BL), Q2, 45: 2SA562(Y), Q3, 4, 6, 7: 25K125-5, Qb: 35K74[L), OB, 9, 12, 21~ 25, 29~ 31: 25C2668(Y),

Q10, 11, 13, 14: 38K122(L), Q15: 25C2570A, Q16: 25C2538, Q17 ~ 20: DTC143TS, Q26: 2SC1959(Y), Q27: 25C2053,

Q28: 25K192A(GR}, 032, 33, 35, 37, 39: 25C2603(E), Q34, 46: DTC124ES, 038: ,PC4558C, Q40: M74LS145P or SN74LS145N
Q41: M54561P, D1: 151655, D2, 3: US1080, D4, 6, 8, 10, 12, 14, 16, 18, 20, 22: 152588, D5, 7, 9, 11, 13, 15, 17, 19,

21, 23, 26~ 29, 40: BA282, D24, 39, 56~58, 60, 66: 155133, D25, 34~ 38, 41~43, 45, 47, 49, 51: MA858,

D30~33: 151587, D44, 46, 48, 50: ITT310TE, D52, 63: 1N60, D54: MV 13, D59: VZ3.0B, D67: DAN401, DE8: US1090,

D69, DSP-301N
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circuiT DIAGRAM T9-8403

Refer to Schematic diagram on page 113.
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DISPLAY UNIT (X54-1870-00) Component side view
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15-4408 pc BoARD

CONTROL UNIT (X53-1450-00, 11, 12) Component side view
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CIRCUIT DIAGRAM TS-4408

Refer to Schematic diagram on page 113.
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[3-4405 pc BoARD VIEW

IF UNIT (X60-1300-00} Component side view
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1S-840S Pc BOARDICIRCUIT DIAGRAM I8

FINAL UNIT (X45-1470-00) Component side view 25C1815 (¥)
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The witages mageured when recelving b4,| MHz, L38,1 1 inTX

CIRCUIT DIAGRAM TS-4408
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Refer to Schematic diagram on page 113.
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Refer to Schematic diagram on page 113.
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15-4408 cirRcuIT DIAGRAM

AT UNIT (X57-1150-00}
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IC 7 (MNESS5P
Icg .MB3614



15-8405 rc BOARD VIEW It

AT UNIT (X57-1150-00) Component side view

2SA9E0 (Y}

N

EC 2

28C2458 |Y)
25C2668 (Y}

3 p—
<
éﬂ | 'l
4 4
-—
6 6

IC1: NJM2803D, IC2: HD10116 or MC10116L, IC3: HD10131 or MC10131L, IC4: HD10125 or MC10125L, IC5,
6: BA6109U2, IC7: NEB5E5P, IC8: MB3614, Q1, 3, 6: DTC114ES, Q2, 4: 2SA950 (Y), Ob: 2SC2458 (Y), Q7: DTC124ES,

Q100~105: 25C2668 (Y), D1~4: 15899, D5, 6: UZ6.2BL, D7, 9, 12: 18S133, D8, 100~105: 1N4448 or 151555, D10,
11: 1INBO

e
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DISASSEMBLY

i 18-4408
|

J M3x6  IF) NI . N33 -3006-4|
L M3x6 (B} N N35-3006-4 4 63

P @3x8B  (Br-TapiNi | NBT - 3008 - 4l
TS-440(A/8)

Parts with the exploded numbers larger than 700 are not supplied.
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T5-4403

DISASSEMBLY

6 M3x4 F1
H M3x4 {Fi
M ¢2.6x6 (Br-Tap}
N $3:6 {Br-Tap}
T M3s6 (Bi}

D NO9-02%6 - 05
o N09-0699- 05
T N32-3004-46
C N32-3006-46
. NBT-2606-486
. NBT-300&-46
. N35-3006~- 46

Mx2 TS-440(B/8)

82

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




13-4408

DISASSEMBLY

{8/0)0bb-S1

9 - S092- SEN °
9% - J00E - 2EN |
Ot - 3092 - ZEN !
G0- 9520- 6ON |

rr/v} ?

{00-0481- vmx_

{18} SXG'ZN A
(d) 9YEW H
14) 9X9EZN 4

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

ed.
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13-4403

DISASSEMBLY

(8/7Q)0bFY-S1

9 - +09Z-0CN |
9F - SG0S2-SEN |
PO- +H90-60ON

FPIOZAN N
(g9} GYSIW A
e

Parts with the exploded numbers larger than 700 are not supplied.
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15-4405 |
DISASSEMBLY

EaSI-IS«JO-OOJ_, Fal

.

J
(X41)iJzi4)
(X411K/14)

//
|
E M2.6x8 NI N30-2608- 41 i e
M P2Ex6 (Br-Top) I NB7 - 2606 - 46 | (X41-16i0-00)
N #3x6 (B-Tap) | NB7-3006 - 46 88 (C/14]

R @3:x10 (8r-TapiN{ = N87-3010 - 4]

TS-440(E/8B)

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

i

(8/d)0¥¥-S1l

®
™
NG
M\Q_uﬁmu (o

_
Q.\...\
08 \Wf\\
- =4 i

== 4) ./.
NAPES

C-0Lb1-SPX)

9t - GOOF - DEN
9% -BC0E-OEN |
0 - 2890~ 60N
PO ZLE0-60N |
0 - BUBS0 - 60N °
9t -900€ -6GN
G0 -9820-60N |

Parts with the exploded numbers larger than 700 are not supplied.
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13-4405

(8/9)0bP-S1
9 -900E-0B N | (doL- 43 9E@ 1
ob-900E- 28N | tdoL-19)  SXE@ N
Gb-909Z-48N | {dop -9} 9*92@ W

| cz/v)
(00-0811-26X)

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

DISASSEMBLY




T3-4408
PACKING

Parts with the exploded numbers larger than 700 are mot supplied.
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13-440%

ADJUSTMENT

7 POWER
| L= lassidans = NPT
YORE. o A :wn\ 1‘1“5 - ";”\_‘;n;’ 2 ’-' l-' [y f_J_l' l Ly b._& 5'.-':9_3,
N N i [onan] Tows | [weee] [eioes] Jworee] ot vume]
= &= — HF TRANSCEIVER = (=] [} — — —
MODEKEY FUNCTION——
ALC PWR _SWR C 1[ 1 & 103 1 & ] ~ |
I% |V | | x|
~SEND  AUTO AT TUNE|, |-—PL' b1_'l i !_PG 52—|
CH O 1]
PHONES | ey J[scan J[cLear ]} IMH( P LULK PROC  NOTCH &Gc SHEU“:‘"\'
- BAND [UF] . l AUTD M1
[ vrom | | J{EnT ]] - = g 2
b - OFF  OFF  OFF w
J
PREPARATION
Unless otherwise specified, set the controls as follows.
POWER............... ON SELECTIVITY ............. AUTO CAR somsvmwes MIN ATT SW . i, OFF
BAND 14 AGC FAST ..o, SLOW IF-SHIFT ............. CENTER SEND/REC REC
AR s MIN NOTCH SW ....oovviiinns OFF FUNCTION AUTO s vnaavsnman OFF
BF cacsmmansanasd MAX PROC SWswammanaann OFF AB. s A AT TUNEcoasssmmmgy OFF
NOTCH: .comussad CENTER F.LOCK SW............... OFF RIT XIT,SPLIT ...... OFF VOX SW ..o, OFF
SQUELCH ........... MIN TMHz SW.. ..o OFF
MIC.....ceeeaa MIN NB SW.. ... OFF

REQUIRED TEST EQUIPMENT

1. DC Voltmeter (DC V.M)
1) Input resistance: More than 1TMQ
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,
ammeter may be used.
3. RF VTVM (RF V.M}
1) Input impedance: 1M and less than 3pF, min.
2) Voltage range: 10mV to 300V
3) Frequency range: 10kHz to 100MHz or greater
4. AF Voltmeter (AF V.M)
1) Frequency range: 50Hz to 10kHz
2) Input resistance: 1MQ or greater
3) Voltage range: 10mV to 30V
5. AF Generator (AG)
1) Frequency range: 200Hz to 5kHz
2) Qutput: 1mV or less to 1V, low distortion
6. AF Dummy Load
1) Impedance: 8§
2) Dissipation: 3W or greater
7. Oscilloscope (SCOPE)

Requires high sensitivity, and external synchronization
capability.

3A, 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 5BOMHz

2) Output: — 20dB/0.1u4V to 120dB/1V

3} QOutput 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

1504 and 209
150W or greater

1} Impedance:
2) Dissipation:
Power Meter
1) Impedance: 50Q

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

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

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

mpuT Q—

Te PLL unit or &P TNBO

Control unit
TNBOD 100P
GND O & GND

CUTPUT

To oscilloscape

16. Directional Coupler

17. Pawer supply
PS-430

18. Microphone
MC-60A or MC-425

< REFERENCE >
Japanese “'SG"’ American 'SG"
—B B e .25V
0 dB --meeeeeeeenn 0,8V
B dB e TV
12 dB coceeceeeaaen 2V
24 dB <o 8uv
30 dB - 15.8uV
B0 dB -----eeeeeeoeee 504V
50 dB -ereoeeeeeeas 158V
60 dB oo 500uV
FTo ] 1.68mV
BO @B ---roeeoeeeoeees 5mMV
90 dB - oeeee- 15.8mV
100 dB ----eee e 50mV
120 dB -reverseooneanes 0.5V
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ADJUSTMENT

' ¢ VOLTAGE CHECK, ADJUSTMENT

13-4405

Measurament Adjustment
Itern Condition Test Specification/Remarks
aquipmant Unit Tearminal Unit Part Method
1. Voltage 1) POWER : ON DC V.M IF 18h Check 13.3-14.3v
RF GAIN : MAX 19 -9 4.5~ 55V
MODE : USB 19 —10 7.2-8.2v
STBY : REC 9 -1 SWSUAY | VR-4 2.8V +0.05V, -0V
1 27—4 |IF VR-B B.BV
¢ COMMON ADJUSTMENT
Measurement Adjustmant
Itam Conditian Test Specification/fRemarks
sgquiprnant Unit Terminal Unit Part Method
1. CAR MODE : USB Oscilloscope| IF 14— 2 |IF L15 0.4V /p-p +0.05V/p-p
Freg. counter] TC2 2.3750MHz + BOHZ
o PLL ADJUSTMENT
Measurement Adjustment
Item Condition Tast Specification/Remarks
equipment Unit | Terminal | Unit Part Method
‘ 1. Reference
oscillator
freguency I6MHz Freq.counter PLL TP PLL TCH 36.000,000MHz =+ 10Hz
{RI6)
2. RIT 1) FREQ : 14.0000MHz DISPLAY SWUAT|WR3 14.000,00 RIT.CG.0
MODE : AM
RIT Pot : CENTER
RIT 5w : 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 +0.2¥
IR146}
4, VC0o4 13 FRED : 14.0000MHz DC V.M PLL TP
MODE : AM L2 PLL T 3By =01V
Disconnect PLL- § connector
when PLL unlocked.
2} MODE : USB 4.2 - 4.6¥
3) MODE : LSE 3.2-38V
4) MODE - USB Frer. counter PLL 3-2 SWH A" |WR7 456.870kHz +1
IF SHIFT Pot. ; CENTER
Bl IF SHIFT Fot. | FULL CW 457 .875kHz or more
&) IF SHIFT Pot. : FULL CCW 455 B75kHz or less
7) IF SHIFT Pot. : CENTER 458.875kHz 456 674 ~ 456.876kHz
5. WC0D3 1} FREQ : 13.99%9MHZ
MODE : AM D v.M PLL P2 PLL T2 6.2V =01V
13}
2) FREQ : 14.0000MHz
MODE : AM
B. PLL 6.6MHz | 1) FREQ : 14.00B0MHz Osciloscope | PLL TF3 PLL T3-6 |MAX Rel. 0.2Vipp
BPF MODE : AR {RG60)

9




13-4405

ADJUSTMENT

Meaasurement Adjustment
e Condition Test Specification/Remarks
aquipment Unit Terminal Unit Part Methed
7. PLL 1) MODE : AM Tracking PLL IC81 TRACKING
62MHz BPF Readjust T9 (VCO2 OSC cail} to | Gen. 11 pmi} GENERATOR
unlock. [Care is fully bottom po- 2dB or less
sition)
2) Connect 5604 resister in Tracking | Spectrum TP4 T6.7.8 ¥
Gen. output line. Use oscillo- analyzer IRG4)
scopes probe to connect to spec- |Probe
trum anakyzer.
66MHz
59, 5MHz
8 vCo2 1) Reset operatiun must atso be DC V.M PLL TP5 PLL T2 E.4V T9 has two peaking paint.
performed L2711 Adjust as shown below,
*See a MiCroprocesser =0V
operation check.
1} FREQ : 14.0000MHz
MODE : AM
2t FREQ : 13.899,9 : MHz 2.2-3.0V
MODE : AM
3) FREQ : 14.000,00 MHz Spectrum  |PLL TP4 PLL VR1 L23 and L21 shorted —
MODE : AM analyzar IRG4 1o ground. [PLL
4 : . [ 2048
unlocked}
: ; : or more
Adjust spurious radia-
tion level. [58.26MHz]
58.25 66.5MH:
9. PLL 30MHz |FREQ : 14.260.00MHz Oscilloscope | PLL TRP? PLL T10.11 | MAX Ref. 0.3Vip-p
BPF MODE : AM 1C12-5pin 2
10. PLL 38.5~ |FREQ : 14.250.00MHz Qscilloscope | PLL TP8 PLL T13.14 |MaX Ref. 0.2V/p-p
39MHz BPF |MODE : AM {R112} 15
11. PLL ¥VCO 1} Disconnect BF unit coax. cable |Tracking PLL IC14-1pin
6.5~ {vCOl Generatar
SSEHZ} 2) Connect 5800 resistar in Track- |Probe TP PLL T16,17 37.5dB Less than 2dB
ing Generator output line, Spectrum L33 18,19 Ripple 24B between peak and
Use ascilloscope’s probe to analyzer 3dB or less point of 37.5MHz.
connect to spectrum analyzer.
45dB or more
[
42MHz
12, 39MHz FREQ : 24.9500MHz Spactrum  |PLL TFPS PLL VR2
Spurius MODE : AM analyzer IL33) Minimum
radiation 42dB or more
31MHz  39MHz
13. vCO1 1} FREQ : 29.9999MHz
MODE : AM T21 £0.1V
FREQ : 22.0000MHz 53~63V
2] FREQ : 21.9999MHz =01V
DC VY. M PLL TP1O RF T22 2.5Y
FREGQ : 14.5000MHz R138) 53-6.3v
3} FREQ : 14.9098MHz . =01V
T2
FREQ : 7.5000MHz 53-6.3V
4) FREQ : 7.4999MH:z 0.1V
T24
FREQ : 30.0 {30kMz) 5.5 6.5V




* RX ADJUSTMENT

ADJUSTMENT

13-4408

Measurement Adprstment
— Item Condition Test Specification/Remarks
aguipmaent Unit Terminal Unit Pant Mathod
1. IF AMP FREQ : 14.1750MHz 556G Rear ANT RF T4.5.3 |MAX S/N 10 dJdB or rmore 3t — 6dB
{commaon) MODE - USB AF V.M Panel EXT.SP input. TV or more/BR at
RF GAIN Control : MAX Qseilloscops AF GAIN control MAX.
Use¢ the minimum 585G input AF dummy- T7.8,15|Repeat 2~ 3 times
possible durtng alignment, load (8 9,12, {in cese of T4.5,3,12,
10,11 10,11
2. 2nd MIX FREG : 14.1750MHz 880G RF VYR2 MAX AF Noise level
balance MODE : USB AF V.M
Connect the 585G ta ANT terminal. | Oscilloscope
3 st MIX FREQ - 100.0 (100kHz) RF VR1 MIN AF noise level.
halance MODE : USB
4. IF TRAP FREG : 29MHz Band RF T1 Internal spurius beat |Repeat 2- 3 times 70dB or mare
S8G : 45.05MHz TC1 MIN.
| QUT : BO dBp
5. X DET 11 FREQ : 14,1750 MHz RF w.M IF as IF TC1 MIM
Balance MODE : USBE ar lemitter)
] RF GAIN : MIN Oscilloscope [R77)
3 IF SHIFT : CENTER
AF GAIN : MAX after
— | adjustmeant
G. IF AMP FREC : 14.1750MHe 835G Rear IF L1.2,5 |MaX AF oviput
(55B) 585G : 141760 MHz AF ¥.M pane! 4.18,5 [Use the minimum
OUT : C dBu Oscilloscope S5G input possible
MODE - USB during alignment.
1 7. IF AMP FREQ : 14.1760MHz IF L& MAX AF qutput
| {FM) S5G : 141750 MHz
MOD : 1kHz, DEV: 3kMHz
OUTPUT : 30dBu
— MODE : FM
B. 5-METER FREQ : 29 0000MHz ANT IF VR3 Full scale 60 30dB+ 10dB
T (FM} MODE : FM dB
+d 856G : MOD OFF
z OQUTPUT : 30dBe
9. 5-METER 11 No signal S-meter IF VR2 Set to starting paint.
{S5R) (555 output; OFF} {Mster zero)
2y FREQ : 14,1750 MHz 856 Rear ANT IF L3 81
MOLE : USB S-meter panrel Adjust counter clock-
S5G output : 8dBy wise from peak.
) {turn slug qut}
3t S5G output : 40dbyu VR3 59 40dB + 6dB
10. Sgueich 1} MODE : CW Speaker EXT. IF VR4 Adjust VR slowly and |12 o'clack
threshokd SELECTIWITY : WIDE sP stop at threshold.
SQL control ; 12 o'clock
11. Noise 1} FREC : 14.1750 MHz 858G Rear ANT RE T26 MIN
— ; Blanker NB SW : ON 0o v.m panel EXT /146 27
; S$5G output : 14.175MHz Qscillogcope 5p [10KE0
e First adjust 20¢B input, then
: use the minimum nput a5
] ; possible.
7 2} MNoise Gen. : Low level Noise Gen. T26 MIN noise level
| 5P 27
— 12. Beeper 1} AF GAIN Control ; 12 o'clock AF V.M EXT. IF VRIO 120mV/EQ + 10mV
] Depressing and key at | Oscilloscape SP
Gl the same time AF dummy
] 2) POWER 5W : DN load

3

Set 10 MEMORY CH17 when
tuming VFO.
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¢+ TX ADJUSTMENT

ADJUSTMENT

Measuramant Adjustmeant
Item Condition Tost i Specification/Remarks
eguigment Unit Terminall Unit | Part Method
1. TX AMPM 1} FREQ: 14.1750 MHz VRE | Max
i R RF
MODE: CW Oscilloscope F DRV T13,
CAR LEVEL control: MAX 16, 17
RF unit ¥R 4: CENER
Disconnect DRV connector from RF
unit . Then, connect as shown right. — 2 { f QSCILLO
$TBY : SEND 56(1 SCOPE
2} Reconnect this connector after (174w}
adjustrent.
2, Base Current 1} FRED: 14,1750 MHz
MODDE: USB Ammeter Final | wR1 | Current drain First adjust WR1 and VR2 far
MIC LEVEL control: MIN Minimum current) MiNIMu.
CAR LEVEL controb: MIN - 200 mA Adjust VR1 for an increase of
FINAL unit VR1, VR2: MIN 200 mA when switched to
Connmect Armmeter TH.
@ EXT Power supply Then adjust VR2 1or 200 mA
&} Pawer conrector over this reading.
Adjust to minimum current with VR1 VRZ | Current drein
and YR 2 in the Final unit. (Mimirum current}
STBY: SEND +Driver current
1200 mA}+ 200 ma
3. 1) ALC 1) FREQ: 14.1750 MHz Fower meter | Rear panel ANT Filter | ¥R1 | B5'W Caution: In ne case should
{AF Cutput § MODE: CW the power be adjusted for
power) CAR LEVEL control; ALC scale MAX greater than 110 watls.
STBY: SEND
2} Power 2! METER SW: PWR VRE | Set to PYWR meter
meter STBY: SEND 95 W reading
4, Power down 1! FREQ: 29 7000MHz Power meter Filker | ¥YR3 | b0 W/ +25WwW
MODE: CW
CAR LEVEL control: ALC scale MAX
Connect ACC socket pin {PDY) to
50 W from NC.
STRY: SEND
2} Reconnect this connector {FD}
to NC after adjustrment.
5. Protection 1) FREQ: 14.2000MH: 1604 RF Rear panel ANT | Filter | ¥R2 | 30w
MODE: CW dummy load
Coax. cable to 1850} dummy load Power mete R e S o TS Sl
should be 1 m long. | 1m 1 m |
STBY: SEND I [1x Fpow m-{ 502} |
| |
K it i i ST S, s g s d
2) ANT: OPEN 18A or less
6. ALC meter 1} FREQ: 14,2000 WMHz Power meter| Rear panel ANT Filter | VR4 | Set to S meter "0 *If this adjustmen is per-
MODE: USE T formed, step 2) Base current
MIC LEVEL control: MIN must also be perfermed.
CAR LEVEL controf: MIN
METER SW: ALC
STeY: SEND
21 Connect 1he AG to MIC Jack Power meter VR4 | Set to ALC meter
AG: 1 kHz, b mV AG Filter starting point.
STBY: SEND AF VM
3} AG: B dB increase level VRE | Adjust for maximum
{1 kHz, 10 mV}) ALC scale reading
T oAl
7. Spurious FREQ: 21.2000 MHz Power meter RF VR4 —40 dB or less.
MOGE 5wW: CW Spectrum MIN
CAR LEVEL control: ALC scale MAX analyzer
5T8Y: SEND
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Measurement Adjustment
item ' Condition Test Specification/Remarks
. aquipment Unit Terminalj Unit Part Methad
8. Carrier FREQ: 14.1750 MH, Power meter [ Rear Panel ANT IF (VR 7.8| MIN - 40 dB or less
SUPPression MODES: USB and LSB Oscilloscope Dnec: Directional caupter
MIC LEWVEL contral; MIN ar Spectrum tional
STBY: SEND analyzer coupler!
ar Specium
FEORE analyrer
9. 53B made FREQ: 14.1750 MHz [Oscillosuope Rear pancl ANT [Cont. | S50 | Adjust as shown "I this adjustment 15
frequency KMODES: USE and LSB > Direc- {CIF | below. performed, step 8 must also
response AL autput: Twa lones 5 my tianal SV be performed.
300, 2700 Hz coupler}
Set output to 50 W using MIC ’
LEVEL control. I DIP W OK
STBY: SEND 10K smy [ B B ¥ & F 4 3 7 1
e i
ool joe BBHHEBBUEIB\
AG2 @ o
2TOOH T

| 200 BO 400 100 28 NG|
a0 100 25 200 5O .

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

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

10. Speech 1) FREQ: 14.2000 MHz Power meter| Rear panel ANT IF YRE | Level should be the
processor MODE: USE AG same hetweean ON
AF WML : and OFF

AG gutput: 1 kHz, 10 my
Set output to 5O W using MIC
LEVEL contral

PROC SW: ON and OFF

STBY: SEND
2) AG output: 1kHz, 1 my 25W or more
120 dB dernarn) !
STBY: SEND
- i s
I
11. FM. DEV 11 FREQ; 28.7000 MHz Power meter| Rear panel ANT RF YREG | 4.6 kHz =01 kHz
MODE: FM Linear iDirec- |
AG output: 1 kHz, 30 mv detector - tional |
580 mY (Kt AG coupler!
AF V. M.
21 AG output: 1 kHz, 3 my X :
5 my K} RF YR3 | 3 kHz ) +0.1 kHz
12. CW Side MODE: Cw Power meter EXT. Q638G I
tone CW BREAK IN SW: SEMI AF V.M SP IF VRS '
AF GAIN controf: 12 o'clock QOscilloscope
YOX GAIN control: MIN
STBY: REC
Conrect KEY to KEY jack and
close the key conlacts. i
13, Aute antenna | 11 BAND: 28,5000 MHz 1500 RF AT TCT | Minimum SWHR meter | Repeat 2 - 3 timas.
tuner MODE: CW dummy laad reading
(If AT-440 15 | CAR LEVEL control: MAX 10 em
installed] AT umit VRY: 12 oelock 75-446 {1508
VR2: Fully CCW
. AUTOTHRU SW. AUTO
j ATTUNE SW : ON
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ADJUSTMENT

Measurement Adjustment
Item Condition Tast Specification/Remarks
efquipment Unit Terminal| Unit | Part Mathod
2) AT-TUNE SW: OFF Set as shown
Disconnect No.'T. connector from right.
AT unit. PwR O S
STBY: SEND ELL
Set. SWR 1.25 reading whan VFD
dial is turned.
3) STBY: REC AT WR2 | Adjust ¥R2 until AT
AT TUNE: ON TUNE indicator just
goes off.

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

MICROPROCESSOR OPERATION CHECK

ltem Condition Operation check Item Condition Operation check
1. Reset 1) FUNCTION SW: A FREQ: 14,000.0kHz 3. Dial 1] FREQ: 0,000 0kHz
check POWER SW: OFF MODE: USB 1} Check to see if the dis-
Set the POWER SW ON VFO A: Lights play does not change by
while depressing the The *'Beeper’” sound simul- turning the VFO control
key. Then release the taneously with POWER ON. counterclockwise. And adjust
key. the index by turning it in the
2) FUNCTION SW: B FREQ: 14,000.0kHz SeMme Way.
MODE: USB 2) Turn the VFO control
VFO B: Lights slowly clockwise.
3) SW: ON The frequency display disap- 4. MODE Change MODE (ex: depress | CW "'C" morse code — - —
M.CH SW: Change the chan- | pears. M.CH display lights function | CW once) EX: LSB - —--
nels in 00 through 99 order. | and displays 00— 99 order. (LSB, USB --
Split display lights when uss, CW, “—=—=
turning VFO dial 90—99. IE:::FAS?l ?:: -
2. Band 1 SW: OFF FREQ : m, [@joo.quuz 4 o
1MHz STEP .“E;‘W: OFFf . The '‘Beeper’” sounds simul- LED lights when depressing
feptess the "BAND : UP taneously. MODE SW.
ey once.
Press iepeatedly; The MHz display 7 01, O 5. [ENT 1) Depress the once. | The frequency display dis-
counts up. The ‘‘Beeper”’ KEY appears.
soudns simultaneously. O =,
2 Hold the "'BAND : UP-" FREQ —— MODE/KEY —— Seven bar's segment and
{o] e H ' . 2 %
N . S S D two decimal point displayed.
on. o e o o PR
14,000.0 18,000.0 Lusel [ued [cnl [am] [l
t !
10,000.0 21,000.0 S0, A s Ly N
: . (a1 (][5
7,000.0 24,500.0 N O I § I
T i
3,500.0 28,500.0 2) Depress MODE/KEY FREQ: 16.7890MHz
' i (6] (9] The “Beeper”’ sounds simul-
taneously.
1.500.0 29,500.0 - :
, 6. Memory 1) FREQ: 14.0000MHz The frequency displays dis-
- write MODE: USB appears.
100 CH VFO/M | SW: ON M.CH — Two decimal
The ""Beeper” sounds at memory S S — point only
each Key-press. 00—89: M.CH display lights and dis-
3) Depress the "BAND: FREQ: [1 [T, [J 00.0kHz gOHMA.L plays 00 in order.
DOWN'’ key once. Displays 1MHz lower frequ- ;‘QQ-H 2) Repeat VFO/M SW: ON | FREQ: 14.0000MHz
ency than that previously SPUTC The “'Beeper” sounds simul-
displayed in 2). taneously.
The *‘Beeper’* sounds. 3) [MIN] sw: ON The frequency display dis-
. ; appears.
Repeat the operation. The frequency display steps M.CH display lights and dis-
down 1MHz at each plays 00 in order.
'fre\"pfess- M.SCR LED light.
he "‘Beeper’’ sounds.
ekl & 4) [M.IN] SW: ON again FREQ: 14.0000MHz
4]0‘:‘:(1 1:& “BAND: The frequencyhdrspigav in 2) {Memory is written already)
D " key on, steps down. The ‘Beeper’”
soiinds. at sach kévnrass, 5) VFO/M SW: ON FREQ 140000 MHz .
M.CH display lights and dis-
5} 1MHz STEP SW: ON 1MHz LED {green) lights. plays 00 in order.
Hold the “"UP** key on. FREQ: 1 ,000.0kHz
The MHz display [
advances TMHz at each
s ol ROVOIONES,
Hold the “DOWN"' key on. The display steps down
1MHz at each key-press.
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T3-4405
ADJUSTMENT

TOP VIEW
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ADJUSTMENT

INNER VIEW
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BOTTOM VIEW
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P3-al
ADJUSTMENT

1. OUTPUT VOLTAGE

1) Connect the load and set the current ta 20A. ] M
2} Adjust output voltage to 13.8 V£0.4 V with VR1. o o

0141 10w
2. PROTECTION CIRCUIT I

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

PACKING b

104




SCHEMATIC DIAGRAM/PC BOARD

SCHEMATIC DIAGRAM (X43-1520-00)
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! D3 e e D4 UZP-188
i g | S = i D8 UZ-158H

.:; | gg P ® | TH1 32027
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1 I FUsEEa 59 FUSE 54
| Sl A wew z
E = VOLTAGE T
5 = o SETTING -
| o g H
1 |'2e 228 290 | X |Aexow
J I ax, LFf _D_EI_J = |
Ql,2 2ZN5885 | " J
D1 S25VBID I ,J
D2 SLP144B (11
100V Wersion 220V Version 120V Wersion

PC BOARD VIEW (X43-1520-00) AVR UNIT Component side view
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PARTS LIST

#* MNew FParts

PARTS LIST

Parts without Parts No. ara not supplisd.
Les articles nor mentionnes dans ie Parts No. ne sont pas fournls,
Teile ohne Parts No. werdsn nicht gellafert.

Ref. Na. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PWES (@t Wiy ®won RS F & /72 B # )
PS-50

= *| An1-1000-02 CASE (UPPER) :

- 2| ADL-~1001-12 CASE (LEWER)

- %1 ADL-1002-12 CASE (. BWER)

% x| AZ0-2961-03 PANEL ASSY kML

- | ArN-2561-03 PANEL. ASBSY X

= x| arn-z562-03 PANEL ASSY T

= x| AZ3-1491-03 REAR PANEL

+| RaD-3640-04 MEDEL MAME PLATE K

£ #| BAO-3641-04 MEDEL NAME PLATE WX

- +| BaD-3647-04 MEDEL NAME FLATE T

= B41-0627-14 CAUTTEN LABEL  (2200) MW

: B41-0630-04 CAUTIAN LABEL  (240V) TX

- Baz-1733-14 CAUTIBN LABEL  (170V/220U/ 2400 | MTU

- Ha7-1733-14 CAUTIBN LAREL  (1200/2200/2400 | X
R42-1770-04 LAREL (FUBE,4A) MTW !

- B42-1770-04 LAREL (FUSE . 4R) X .

- ¥ | B4r-2430-04 CAUTIEN LABEL  (120W) K
Ha6-0411-00 WORRANTY CARD K

- *| BS0-B051--00 INSTRUCTLEN MANUAL K MbE

- x| BSO-8051-00 INSTRUCTISN MANUAL X

2 #| BSO-8052-00 INSTRUCTIEN MANUAL T

C1 £91-0647-05 CERAMIC g.giuE P

2 3 £91-0496-05 CERAMIC 470PF K

C4 -7 DK ASE2H103P CERAMIT 0. oLouE P

LB ¢ #| C90-2034-05 ELECTRS 2e000UF 256V

10 .11 CKASE 1HA732Z CERAMILT 0. 047UF 7

g1z CKASF 1H1037 CERAMIL 0.D10UF 7

- E18-0351-0% SECKET

- E20--0283-05 TERMINAL BRARD

- E30~1639-0% AC FRWER CERD

= E30-1643-15 AC FPEWER CRRD KM

= E30-1644-15 A POWER CRRD T

- £30-1645-05 AL PBWER CERD W

. E30-1647-05 AC FEWER URKRD X

- FO1-0939-03 HEAT SINK

- FOS-atea-05 FUSE (dfr) MW

- FOS-4022-05 FUSE (4A) X

- FO5-6021-05 FUSE (6R)

= FO9-0410-04 HEAD PRSTECTAR (FAN)

= GO2-0549--04 LEAF SPRING

g +| Ho1-4693-04 ITEM FARTEN BEX M

§ *| HO1-4693-04 ITEM CARTEN BEX X

- #| HO1-4694-04 ITEM CARTEN BEX T

= HO3-2281-04 CARTEN BEX (BUTSIDE)

- H10-2567-02 PBLYSTYRENE FRAMED FIXTURE (F)

- HiD-25e8-02 PRLYSTYRENE FSAMED FIXTURE (R)

= ¥ | H12-1399-04 PACKING FIXTURE

- *| HeO-1430-03 FPRETECTIBN CRVER

- H25~0105-04 PRATECTISN BAG

- JO2-0323-05 FOET (F)

A\ indicates safety critical components.
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» New Parts
Parts without Parts No. are not suppllied.
Les art!cles non mentlonnes dans le Parts No. ne sont pas fournls,
Telle ohne Parts No. werde nicht gellefert.

PARTS LIST

Ref. No. Address |Naw Parts No. Description Desti- |Re-
Farts nation |jmarks
RS (&t B | & H R F B # a8 579 8 - lfill.#
H JO2-0442-04 FEET (R
= JO2-0443-04 FRET (A5 2)
J13-0033-15 FlaE HEEDER
& Jal-4153-14 MEUNTIHG HARDWARE (MRATRR)
w1 J21-4179-04 MEUNT [NG HARDWARE (FZLECTRE)
= J&1-4180-03 MEUNTING HARDWARE (FAN)Y
¥ Ja21-4181-14 MEUNT IMG HARDWARE (F. T
- 3| LJ30-0542-034 SPACER
e J42-0403-0% FRWER CRRD BUSHING
Jéa 1040805 WIRE BAND
a-0755-04 FLUSH ERER
L1 -8286-0% PEWER TRANSFBRMER
- NOY-0258-05 SUREW |
55 HOP-[165E 14 SIREW ]
= N10-2030-a6 HEXAGHAN NUT
M15-1030-46 FLAT WAGHER
N30~ 260446 FAN HEARD MACHINE SUREW
- N30-3014-46 PAN HEAD MATHINE SCREW
- N30-40146-46 FaWN HEAD MACHINE SERE
N33-3006-4) BVAL HEAD MACHINE SCREW
= M35 -3006-41 BINDING HEAD MACHINE SCREW
= N3Z-3008--41 RIMIDIMNG HEAD MACHINE SCREW
G MET-3004-41 BRAZIER HEAD TAPTITE SUREW
i NET-H006—46 BRAZICR MEAD TAFRTITE SCREW
i NEB7--3012-35 BRAZIER HEAD TAPTITE SCREW
7 NE7-3014- 46 BRAZIER HEADR TAPTITE SCREW
# NEG-3008 -44 FLAT READ TARTITE SEREW
53 540-1405-05 FUSH SWITCH {FSWER) MTWX
5 529--2406-05 RETARY SWITCH
i TA2-0302-05% DL MATRE AS5Y
Pt SLE144H LED
Di SANUELD DINDE
1 re 2N530% TRANSIEZTHER
- #1 %43-1520-00 FRWER SUFPFLY FER ABEY
X43-1520-00
il vl CKADE sHae 7P CERAMIIL 4 7UFF P
3 CkAaSF1IH1032Z2 CERAMIC 0. 010UF 7
[ | R ASF1HA?3Z CERAMIL .047UF 2
CS CEO4WIC331M ELECTER 330UF 1&WV
L& LEQAA T A470mM ELECTRE 4¥UF 10WY
? CEasF 1IR3z EERAMILC 0. mauF 7
g Tk A45EF 1 H4 7?37 CERAMIC g.o04MF 2
] 11 C920-0814-05 ELECTRE 47F00LF P
# E23-04462-05 TERMINAL
Ml E40-0273-05 I8 CENHECTRR
M4 £40-0273-05 FIN CSNNELCTHR
MCS E40-0473-05% PIN CRNNECTRR
F1 FOS-2035+-15 FUSE (20A)
= Jdo-0428-0% FRWER CERD BUSHING
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» New Parts
Parts without Parts No. are not supplled.
Les articles non mentionnes dans @ Parts No. ng sont pas fournis.
Telle ohne Parts No. werden nicht gaellefert.

PARTS LIST

Ref. No. Address |Naw Parts No, Description Desti- |Re-
Parts nation imarks|

FRES & W \FK R B A s/ 8 it |

R2 3 R514GB3A4RTS FL-PRBEF RS 4.7 J oW

R4 RDI4ADBIHL 21 SMALL-RD 120 J o 1/2W

RE -7 RS14G6B3A010 FL-PRE&F RS 01 J o1

R11 s12 RIS14GBIA331Y FL-FPREBF RS 330 J 1M

R21 R5146GE3A151J FL-PRBRF RS 150 J 14

VR1 RiZ-1429-05 TRIMMING PRT. (300)

VR2 R12-7408-05% TRIMMING PREYT.  (300K)

D1 151555 DIRDE

D2 .3 LIDSH DIBDE

Da UL 18R ZENER DIRDE

DS Uz, 1B ZENER DIBDE

D& 151555 DIADE f

D7 UZ?. 1BL ZENER DISDE

D8 UZLSBH ZENER DIBDE

D7 15158589 CIBDE

1 AnAhGElY) TRANGISTER

B2 3 d8C245810Y) TRANSISTER

14 25EV61 () TRAMS1GTRR

0% 2BC2458(Y) TRANSISTAR

TH1 Ja2nad THERMISTER

THz2 STRAIL THERMISGTER

' .



ADJUSTMENT

1. Connect the load and set the current
to 15A.
2. Adjust output voltage to 13.8V +0.4V
with VR1.

. SLP144B

Q1,2 2N5885

SCHEMATIC DIAGRAM/PC BOARD
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P3-430

SPECIFICATIONS

SPECIFICATIONS/PARTS LIST

Re-

Part No. rmarks Description Ref. No.
Input voltaga: 120/220/240V AC210%, 50/60Hz E30.1645-05 AC cord w
Dutput voltage: 13.8v DC {standard voltage) E30-164705 AL cord b 4
Ouw_ut current: 20 A {25% qUty cycle} 154 (50% duty cvc‘Ie] £31-0500.05 Cable with piug
Continuous load current 10 A max. {including external output terminal} | |
Qutput voltage fluctuation: ‘:'\E;Zénci{:.r?en\:(’la{f&l:“ 120V, 220V, 240V £ 10% FO1.0786.0% T ——
) Within 0.7 V between 2—15 A load. F01-0787-13 N | Heatsink
{No-load autput voltage: Less than 18V at F05-4022:05 Fuse 4A K
120V/220/240 . AC) FO5-4022-05 Fuse 4A x 2 M, T, W X
Ripple voltaga. Less than 20 mV {rms} at 13.BV, output FO5-6021-05. Fuse BA x 2 K
current 154, FO5-6021-05 Fuse 6A M. T.W.X
Fower consumption: Approx. 480 W (at 120/220/240V FO7-0817-04 N | Fan cover
AC. 13.8v DC, 204) F09-0405-24 s
Dimensions: 173 {6-13/16) W x 95 (3-3/4}H x 245 (9-5/8)
e {inet) HO1-4451-04 N | Packing carton tinside] K.M.W.X
Waight: Approx. 7 kg (15.4 |bs.} ) ) ac !ng artan.iinst € .
HO1-4452-04 N | Packing carton {inside) T
H10-2567-02 N | Packing fixture {F)
PARTS LIST H10-2568-02 N | Packing fixture {R)
H12-1316-04 N | Cushion
SEMICONDUCTOR N - New parts | H20-0276-03 Protective cover
Item e Name ltem B Name H25-0105-04 Protective bag
Diode 151555 Tharmistor 32027
S25vB10 JO2.0323-05 Footx 2
UOBB TR 2N5885 Jo20427-04 M | Assistant foot
J13-0033-15 Fuse holder
Zaner dicde RDA.1EB2 258512{P) 442.0403-05 Cerd bushing
J42.0434-05 N | Rubber bushing x 3
LED SLP1448 25C1815(Y]
K29-0758-04 Push knob
Part Na. L&I Description |nef_ No.| | LO1-8166-05 N | Power transf.
PS-430 GENERAL $20-2406-05 Voltage selector switch 52
A01.0937-02 N | case tupper) ’ $40-1404-05 N | Powsr switch s1
AD10938.12 N | Case {lower} 559-1407-15 Thermostat M1
A20.2461-03 N | Panel KM WX
A20-2462-03 N | Pare T T42.0005-15 Fan motor
B839.0407-04 Spacer x 2 X43-1400-00 N | AVR unit
B4D-2634-04 N | Name plate
B41-0626-14 N | Voltage sheet 120V K o — x
B41.0627-14 N | Voltage sheet 220 MW Part No. |mafksl Description | Ref. No. 1Q'ty
B41-0630-04 N | Voltage sheet 240V TX AVR UNIT (X43-1 440-00)
B842-1733-04 Voltage sheet
B42.1770-04 N |Current indication sheet  M.TW.X CEO04W) C470M E 47 16V c9 1
BA6-(404-00 Warranty card K
B50-4014-00 N | {nstruction manual KMW. X CKASF1H1032Z c o001 €125 3
B50-401500 N | instruction manual T CKA45F1HA73Z c 0047 c78 2
CEOAWIEARTM c 47 5V c19 £900814-0% E 4700 26V C34.6 3
CKA4BE2H103P C 0.01 600V x4 ca—7 |[|E23:002204 Terminal 6
CKA5F1H473Z C 0.047 x 2 ca11 E23-0046-04 Square terminal z
E4G-0273-05 Minj connector 2P 2
€80-0865-05 N |E 4700 5V ca E40-0473-05 Mini connector 4P 1
€91-0079-05 C 001 C1
£01-0496-06 c ATOP x 2 c23 J31-0602-04 PC board collar 4
J42-0428-05 FC board bushing 4
E18-035106 3P Inlet
EZ0-0282-05 2P terminal plate R12-0427-05 Trim. pot. 500818} VRI1 1
E22.0472-05 Lug plate
E23:0015-04 GND lug RS14AB3A181J MF 18082 W R9 1
E23.047505 Lug terminal RS514GR3ID4RYY MF 4782 2w R2 1
E30-1643-15 AC cord KM
EZ0-1644-15 AC cord T R920663-05 N | Cement 0.0258 3w R7 8 2
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SPECIFICATIONS
Dimensions:

Weight:

OUTSIDE VIEW

SPECIFICATION/PARTS LIST/PC BOARD VIEW

W 70mm
H 15mm
D 3bmm
20g

PARTS LIST
Part No. Be Description Ref. No.

B50-4035-00 N | Instruction manual

CC45SL1H121d C 120P x 2 c23
CEQAW1A470M E 47 10V C1.14.15
CEOQ4AW1C100M E 10 16V CI11
CEO4WIHR22M E 0.22 50V C12
CK45B1H221K & 220F x 2 C7.10
CQ92M1H332K ML 0.0033x3 €689
CS15E1EQ010M T 1 25V Cc4
CS15E1VOR1M T 041 36V C5
C91-0131-05 C 0.01{sP) c13
E40-0273-05 & | Mini connector 2P M
E40-0373-05 & Mini connector 3P M
E40-0373-05 A |Miniconnector x 2 3P T
E40-0873-05 & |Mini connector 8P

HO01-448103 N & | Packing carton {inside) M
HOD1-4501-03 Na& | Packing carton (inside)] T
H25-0029-04 Protective bag x 2

L78-0006-05 N | Ceramic OSC X1
NB89-3006-46 Tapping screw x 4

R12-4408-05 Trim. pot. 50k§2 VR1
531-141105 N | Slide switch ST
ANB562 N [IC 1C2
MNB401TRA N |IC IC1
TCa0107BP N |IC IC3

TALK SPEED SELECTION

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

Note: When placing the jumper,

solder carefully.

Spead N 30% more | 60% more
Jumper place than Std. than Std.

1 X X o]

2 X X o}

3 X (o] X
Symbol O, denctes the place in which a jumper wire is
placed.

—

1

T
The place which a jumper wire to be placed.

PC BOARD VIEW

Component side view

BA@

F
M type
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SCHEMATIC DIAGRAM
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SIDE TONE UNIT

(X59-1060-00)

SELECTIVITY UNIT
(X59-1070-00)

A

VOX UNIT
(X59-1080-00)

saw -—] |
W -—
453 |

AUT —=

DISPLAY UNIT {X54-1870-00) (8/4)

£

i

2
HHOEH

METER
lo =
: RF=14-ATS
Y 1F-B-%M
z SW 1 -31- 5w

.

FILTER- 4-PwM
FILTEE- 4-AXB

030 . DTC143TS 050,51 155133

ps2 © 185101

RF UNIT!
Tom
TON
TG
1 J16 Ji2 Ji3 46
= caéd PEEE §eFEER faREf
L) [ (-]
t4 =] P P - Qg 'I\. : -
3 e
G
CEEE |af | i
LlE| efy| e sl f
§\] L B l1
L ]
| J
| L {
L 1 £

DISF B-53-5M

SWITCH UNIT
{X41-1610-00} (E/14)
r L1 J:‘
3 e 