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CIRCUIT DESCRIPTION

Overview 1) Features
The TS-450S/690S series consists of the following - Primary operation mode in which the minimum
models: panel functions necessary for transmission are avail
TS-450S with AT (For HF) aple o . .
TS-450S without AT (For HF) - High receive performance by triple conversion
TS-690S without AT (For HF plus 50-MHz band) (An - Optional filters (8.83MHz x 2, 455kHz x 1)
optional AT can be built in.) - High receive sensitivity in the 28 and 50MHz bands
The receive frequency range is 100kHz to 40MHz (NP Off) o
for the TS-450S, and 100kHz to 60MHz for the TS- - High intercept point in the 28MHz and 50MHz
690S. (For the performance guarantee range, see the bands (AIP on)
ratings.) . Switches, such as AIP and AGC, are controlled by
The local oscillator system uses a DDS (direct digital the mncroc_:omputer, and can be memorized.
synthesizer) with a 1Hz resolution and the stability of - NB2 is built in.
single-crystal frequency management. - The DSP-100 and AT-300 can be connected.

Units for Each Model and Destination

TS-690S TS-450S

Parts No. Unit name K{ x| pPpJlEe[e][M|[k[x]prP[E|[E2]M]m

011 | 071 | 101 | 271 | 272 | 021 | 011 | 071 | 101 | 271 | 272 | 021 | 022
X41-3170-00 | Switch unit NN ER R EEERE
X44-3130-00 | RF unit N ENENERNE
X44-3130-01 T 11 11 | 1 [ 1] 1]
X45-3400-00 | Final unit (HF 100W) RN ERERE
X45-3400-01 R EEEEERE
X45-3420-00 | Final unit (50MHz 10W) N ERERENE ‘
X45-3430-00 | Final unit (50MHz 50W) R EEERE
X46-3120-11 | Digital unit 1 1
X46-3120-12 1 1
X46-3120-21 1 1
X46-3120-22 1 1
X46-3120-23 1
X46-3122-71 1
X46-3122-72 1
X46-3122-73 1
X46-3122-74 1
X48-3090-00 | IF unit R ERNEREEE
X48-3090-01 N EREREEERE
X50-3150-00 | PLL unit T ENENERERE
X50-3150-01 R ERERERE
X50-3160-00 | CAR unit R
X51-3110-00 | Filter unit N ENEENERE
X51-3110-01 RN RN
X51-3110-21 1
X51-3110-22 1 |1
X53-3370-00* | AT unit NIEEEEEEEEERE

* Models with and without AT.
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List of Destinations

Model Destination Destination code Remarks

TS-690S North Ameérica K 50MHz, 100W without AT

TS-690S Australia X 50MHz, 100W without AT

TS-690S Canada P 50MHz, 100W without AT

TS-690S Europe E 50MHz, 100W without AT

TS-690S Belgium £2 50MHz, 100W without AT

TS-690S Other countries M 50MHz, 100W without AT

TS-4508 North America K 100W without AT

TS-450S Australia X 100W without AT

TS-4508 Canada P 100W without AT

TS-450S Europe E 100W without AT

TS-4508 Belgium E2 100W without AT

TS-4508 Other countries M 100W without AT

TS-4508 Other countries M2 100W without AT

TS-450S North America K 100W with AT

TS-4508 Australia X 100W with AT

TS-450S Canada P 100W with AT

TS-4508 Europe E 100W with AT

TS-4508 Belgium E2 100W with AT

TS-4508 Other countries M 100W with AT

1S-4508 Other countries M2 100W with AT

Accessories
Parts name Part No. K|M|[M2{E|E2| X |P

Instruction manual B62-0095-00 1 1
Instruction manual B62-0096-00 1 1 1 1 1
Instruction manual B62-0097-00 1 1
External control command description B62-009S8-00 1 1 1 1 1 1 1
Warranty card B46-0419-00 111
Warranty card B46-0410-30 1
Warranty card B46-0422-00 1
7-pin DIN plug £07-0751-05 Tty
13-pin round plug E07-1351-05 1 1 1 101 1 1
Microphone T91-0352-15 1 1 1 1 1 1 1
Marker cord E31-2154-05 1 1 1 1 1 1 1
DC cord £30-3035-05 IR EERERER
Fuse (25A) F51-0011-05 1 1 1 1 1 1 1
Fuse (4A) F06-4029-05 1Tl 1 i1y
Knob k23-0712-04 1 1 1 1 1 1 1

Note : There is no TS-690S for M2.

Caution in Removing (Bottom) Cabinet
For a cabinet assembly fitted with an optional filter, a portion of the filter is
exposed from the chassis when a lower casing is removed from the cabinet.
If the cabinet is put on a working desk as is, PC board fitted with t he filter
may be destroyed due to weight of the cabinet assembly.
When removing the lower casing, take care so that the filter is not in touch

with a working desk, etc.




15-4505/690S

CIRCUIT DESCRIPTION

Frequency Configuration

The TS-690S5/450S uses triple conversion in receive
mode, double conversion in CW and FM transmit
modes, and triple conversion in SSB, AM, and FSK
transmit modes.

ANT 30kHz~60MHz (TS-690)
30kHz~40MHz (TS-450)

When the DSP-100 (digital signal processor} is in-
stalled, the 36.892kHz IF {fourth IF) signal goes to the
DSP unit during reception; during transmission, the
input signal from the microphone or key goes to the
DSP unit, and a 455kHz signal goes to the main unit
according to the mode. The DSP only produces a
455kHz carrier in FM mode, and the VCOs for modula-
tion operate in the same way as when there is no DSP.

>

TX
MIX3 73.05MHz  MIX2

fIN

MIX1  73.05MHz

RX

- 4

455kHz

MiC
INPUT

FM

AM

DET or
MIX4 (DSP)

AF NOTCH

RX
=|I \4 | ™ ouTPUT

f CAR

fLOY £L03
LO1 %‘f LO3
Q)
73.08~133.05MHz (TS-690) 64.22MHz 8.375MHz

73.08~113.05MHz (TS-450)

USB : +1.5kHz

(IE‘SNBW ::,?,mzz £ LO1 : Local frequency 1
ke f LO2 : Local frequency 2
f LO3 : Local frequency 3

f CAR : CAR frequency

CAR

{CW PITCH)
A"

455kHz
491.892kHz (DSP ON)

< +1.5kHz

: -1.5kHz

: +0.8kHz

: +0.7kHz
FSK (RX} 1 =2.125kHz
AM (RX), FM (RX) : STOP
DSP (TX) : STOP

USB, CWW (RX)
LSB

CWN (RX)
CWW (TX)

Fig. 1 Signal system frequency configuration

1) Frequency configuration

The receiver frequency in SSB mode is given by the
following equation when the receiver tone produced
by the input frequency {fiN) from the antenna is zero
beat (when an SSB signal with a carrier point of fIN is
zeroed in):

fiN = fLo1 — Loz - fLoz —fcar........

Since fLO3 is generated by a crystal oscillator, and is
input as a cancel loop* to the PLL circuit that generates
fLo1 (as shown in Fig. 2}, the receiver frequency is
determined only by reference frequency fsTD, the PLL
divide ratio, and DDS data. So the stability/accuracy of

the reference frequency determines the overall fre-
quency stability/accuracy of the transceiver.

The stability/accuracy of the reference crystal oscil-
lator used in the TS-6905/450S is 10 ppm (=10 to
+50°C). The stability/accuracy of the optional tempera-
ture-compensated crystal oscillator (TCXO, SO-2) is 0.5
ppm (<10 to +50°C).

The TS-6905/450S local oscillator and the CAR DDS
circuits are independent of each other. However, they
can be operated in a way similar to a cancel loop* con-
figuration by changing the CAR and local oscillator data
simultaneously by means of the microprocessor. This
function allows changes in the fCAR and fLO1 lines
when the mode changes.

* The cancel loop is described in section 9 of
PLL circuit configuration.



VCO A : 73.08~83.55MHz (N1A 12~32)
VCO B : 83.55~94.55MHz (N18 33~54)
VCO C :94.55~113.55MHz {N1C 55~92) |
VCO D : 113.55~133.05MHz (N1D 53~92) |
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In transmit SSB mode or in other modes, the fre-
guency is determined by the reference frequency
(fsto) and the PLL divide ratio. The display frequencies
in the various modes are listed in Table 1. (In FSK
mode, the TS-690S/450S displays the mark transmitter
frequency.)

The pitch of the incoming signal in CW mode can be
varied in 50Hz steps in the range 400 to 800Hz without
changing the center frequency of the IF filter {variable
CW pitch system).

Transmission in FM mode is carried out by applying
the audio signal from the microphone to VCO2 and
modulating fLO2.

ANT  ( 30kHz~40.5MHz

@ 40.5~60MHz
QF 3rd 73.06MHz 2nd
! N/
1st 73.05MHz  2nd
3 b
vCO1
@ 73.08~113.55MHz

@ 113.56~133.06MHz

20kHz

e
4
@ ®_' USB, CWW (RX) : +1.5kHz

(FM : 6kHz)

CAR is stopped by the DSP during reception in AM
and FM modes and during transmission. When the
DSP unit is connected, fCAR is switched to the signal
output from the DSP, and the carrier point is fixed at
455kHz during transmission.

Since the reference for the DSP is based on fSTD,
the stability/accuracy of the operating frequency is
unchanged even when the DSP is connected.

Mode Display frequency
USB, LSB | Carrier point frequency
cw Transmit carrier frequency
FSK Mark transmit frequency
AM, FM IF filter center frequency

Table 1 Display frequency in each mode

— DSP IF
8.83MHz 1st 455kHz BM
W
N 1\ mic
DET
8.83MHz 3rd 455kHz {4th)
» AF QUT
s b DSP IF
{36.891kHz)
vC0o2 0sc2 455kHz DDS2 FSK SFT
{418.1081057kHz2) | DA2 CW PITCH

64.22MHz  8.376MHz LSB, CWWR (RX) : -1.5kHz

CWN (RX) : +0.8kHz
CWNR (RX) : -0.8kHz
CWW (TX) : +0.7kHz
— CWWR (TX) : -0.7kHz
| EM:3211 FSK (RX) 1 -2125Hz
| FM: 12844 FSKR (RX) : +2295Hz
FM : 1/260 AM (RX), FM (RX) : STOP
| FM: 11000 DSP (RX) : +36.892kHz
_ DSP (TX) : STOP

® 67.05- 1.325-
TokHa 67 5EMHz 0.825MHz
DSP 110 DAt
® 6-~46MHz USB :-1.5kHz
100kHz @ 26.5-46MHz  5MHz SOMH: LSB : +1.5kHz
I 50 le [ j CWW : +0.7kHz
MKR 1LV50 | L v CWWR : -0.7kHz

osc1

87.55MHz

20MHz @

Fig. 2 PLL circuit frequency configuration
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PLL Circuit Configuration

The TS-690S/450S PLL circuit comprises (1) a refer-
er ce oscillator circuit (Ref. OSC), (2) an LO2 PLL loop,
(3 an LO1 PLL loop, (4) a crystal oscillation circuit that
ge:nerates LO3, and (5) 2 DDS that generates CAR and
comprises a DLO PLL loop and a CAR signal genera-

tion circuit.  These circuits are described below.

7:.08~ 83,55~ 94,55~ 113.55~ Q14 73.08~

B .55MHz 94,55MHz 113.55MHz 133.08MHz 28C2714(Y}  133.05MHz
r———-—

Y

. 0D
v v, I l
I |
®»® 6 ®
- |
\I Q10 Qan Q12 Q13
2SK210{GR) | 25K210{GR} ZSK210(GR) 2SK210({GR) |

_Jrs-6s08)

Q17,18
25C2714{Y) x 2

Q19-21 IC5

25C3324{G) x 3 CXD1225M 6~46MHz

The divide ratio and DDS data to the PLL loops are
controlled by the microprocessor, and all frequencies
are based on the reference frequency (fSTD) using the
single-crystal frequency management method. Figure
2 shows the frequency configuration of the PLL circuit.
Figure 3 is a PLL block diagram.

Q15
25C2996(Y)

PLL UNIT

LOt

{X58-3390-03)
64.22MHz

Q2
2SC2996(Y)

64.22MHz

LO2

Q16
2SC1714(Y)

Q24-26
25C3324(G) x 3

IC4

Lo3

=
T eammiz g5
t 25C1712(Y)
LPF r I 67.05~ 1C5 7.05~ ica 1.325~
| §7.65MHz  SN16913P  7.55MHz SN16913P  0.825MHz
© 5MHz l I
a1 Q2 |
25C2714(Y)  25C1714(Y) Q2
| e 60MH:z YME631  2SC1712(Y)
| g LPF | |
=
TS-690S
T 20MHz g a3 I Leioid|
28C1712Y) | 25C1714(V) I
20M
AMP INV LPF | caAR
100kHz ke
a1 1c3 Ic2 Q3.4 455kHz
———|—-—— —_———-—— 1712y} TC7SO4F  YMeea1 2SC2712(Y)x 2
= 1 — 1 okt 25C1712(Y)
| [ow ov] | e | oy ov L [ e 10K
L s ] | Lo o [ 1 CAR UNIT
as
(S — L — —— — 1 2Scumam I

IC1 pPD74HC390G IC2 pPD74HC390G

Fig. 3 PLL block diagram

1) Reference oscillator circuit (PLL unit OSC1)

The reference frequency (fSTD) used for frequency
control is generated by the 20MHz crystal oscillator, X1
and Q1 (25C2714). Two outputs are provided; one is
used as the 20MHz reference frequency for the CAR
unit, and the other is divided by four by IC1
-uPD74HC390G) to produce a 5MHz PLL reference
signal fREF for other circuits, which goes to IC5 and IC6
(CXD1225M). The BMHz signal is divided by five to

produce a 1MHz signal, which is divided by 10 and 100
by IC2 (uPD74HC390G). A 100kHz marker signal ap-
pears at TP1, and the 10kHz signal passes through
active low-pass filter Q5 (25C2712), and is output as
the reference signal for the optional DSP-100.

Crystal oscillator circuit OSC1 can be replaced by an
optional TCXO {SO-2). The TCXO can be switched to
by cutting jumper resistors W4 and W5.
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2) LO2 (PLL loop)

Q1 (2SK508NV) of VCO2 (X58-3390-03) generates a
signal of 64.22MHz. The 5MHz reference frequency
{fREF) is applied to pin 5 of IC6 (CXD1225M), and is
divided by 250 (1000 in FM mode) internally to produce
a 20kHz (6kHz in FM mode) comparison frequency.
The output from VCO2 is applied to pin 11 of IC6, and
is divided by 3211 (12844 in FM mode) internally. It is
then compared with the 20kHz (5kHz in FM mode) ref-
erence signal by the phase comparator to lock the
VCO2 frequency. Divide ratio data is supplied by the
digital circuit.

The output is amplified by amplifier Q23 (25C2996)
and passes through a low-pass filter. The impedance
is converted and the signal is output.

3) LO1 (PLL loop)

Four VCO1s, Q10 to Q13 (2SK210 x 4; three VCO1s,
Q10 to Q12, for the TS-450S), generate 73.08 to
133.05MHz signals (73.08 to 113.05MHz signals for
the TS-450S). The 5MHz reference signal (fREF) is ap-
plied to pin 5 of IC5 (CXD1225M) and is divided by 10
internally to produce a 500kHz comparison frequency.
The output signal from VCO1 passes through amplifier
Q14 (25C2714) and a band-pass filter, and is divided
into two signals. One signal is output to the RF unit,
the other is applied to pin 5 of mixer IC4 {SN76514N).
For VCOA, the band-pass filter narrows the band and
reduces the harmonic level by switching.

The 67.05 to 67.55MHz DLO output from the CAR
unit is input directly to pin 11 of mixer IC4 if VCO1 is
73.08 to 113.55MHz (VCOA to C). If VCO1 is 11355 to
133.05MHz (VCOD), the PLO signal and 20MHz fsTD
are mixed by mixer IC3 (SN16913P). The signal of
87.05 to 87.55MHz is applied to pin 11 of mixer IC4.
This switching is done according to the BCH data from
the digital unit. The signal passes through the band-
pass filter, becomes a signal of 6 to 46MHz and one of
26.5 to 46MHz, passes through amplifiers Q17 and
Q18 (25C2714 x 2), and is applied to pin 13 of IC5.

This signal is divided by N1 internally, compared
with a 500kHz signal by the phase comparator, and the
mixer output frequency is locked in 500kHz steps.
Divide ratio N1 is sent from the digital unit as data (12
to 92, 53 to 92) that covers 30kHz to 40.5MHz, 40.5 to
B60MHz) in 500kHz steps. One of the four VCOs is se-
lected according to the VCO switching data from the
digital unit.

DLO sweeps in 10Hz or 1Hz steps. The LO1 output
covers 73.08 to 133.05MHz in 10Hz or 1Hz steps, and
is output to the RF unit.

Local VCO | PLLIC | Comparison freq’/ Variable VCO frequency
oscillator division ratio R | division ratio N {MHz)
LO1 VCOA | ICS 500kHz/10 12-32 73.08~83.55
VC0B 33-54 83.55~94.55
VvCoC 55~92 94.55~113.55
VCOD 53-92 113.55~133.05
L02 VvCo2 | IC6 20kH2/250 321 64.22
5kHz/1000 : FM 12844 : FM

Table 2 PLL data and frequency

4) Unlock signal (PLL unit)

If each PLL loop is unlocked, pins 8 of IC5 and IC6
go low, and the signal passes through the inverter and
goes to the digital unit as a high UL signal. The micro-
processorputs up “..... " {decimal points only) on the
display or outputs the RBK or ABK signal.

5) DDS reference signal (CAR unit)

The 20MHz reference signal from the PLL unit is
amplified by Q1 (2SC2712), buffered by inverter IC3
{TC7S04F), and supplied to pin 55 (CLK) of IC1 and IC2
(YM6331). This signal is halved by IC1 and IC2 to pro-
duce a 10MHz DDS reference signal.

6) DLO (CAR unit)

A digital signal of 1.325 to 0.826MHz is generated
by IC1 {YMB331), converted to analog by the digital-to-
analog (D/A) converter comprising CP1, CP2, and Q2
(25C2712), passed through a low-pass filter, and ap-
plied to mixer 1C4 (SN16913P), where it is mixed with a
8.376MHz signal (LO3). The resulting signal passes
through a band-pass filter to produce a signal of 7.05 to
7.55MHz. The signal is input to mixer IC5 (SN16913P},
where it is further mixed with the 60MHz signal con-
verted by double circuit Q6 (25C2714), passes through
a band-pass filter, and goes to the PLL unit as signal
DLO of 67.05 to 67.55MHz.

7) LO3 (CAR unit)

Local oscillator signal LO3 is generated by
8.375MHz crystal oscillator X1 and Q8 (25C2712), and
is split into two signals. One signal is output to the
LO1 PLL cancel loop, and goes to mixer IC4
(SN16913P). The other signal is output to the RF unit
as LO3. The local oscillator signal from the crystal
oscillator circuit is input to the PLL loop to cancel drift.
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8) CAR (CAR unit)

A digital signal of about 455kHz is generated by IC2
(YM6331), converted to an analog signal by the D/A
converter comprising CP3, CP4, and Q3, Q4 (25C2712
x 2), passed through a low-pass filter, and output to the
IF unit as the CAR signal.

When receiving in AM and FM modes and DSP
transmitting, DDS generation stops. The modes, such
as SSB, CW, and FSK, are switched, the IF shift and
carrier point are adjusted finely, and the pitch is
changed in CW mode. In FSK mode, FSK modulation
is performed directly by IC2 using an external RTK sig-
nal.

9) Cancel loop

If the local oscillator is a crystat oscillator or LC oscil-
lator, there is frequency drift due to the temperature
characteristics of the circuit and the operating fre-
quency. The frequency configuration shown in Figure
4 is used to cancel the oscillator frequency drift.

1st MIX fir

2nd MIX

0SsC
veo (X'tal or LC)

frLL = fvco - flo

P.D. =

Fig. 4 Cancel loop (OSC)

If the oscillator shifts by +Af1 due to temperature
drift, fIF shifts by fIF + Af1, and fvco shifts by fvco + Af1
to make fiIN and fAF equal. The VCO frequency is mixed
with the oscillator frequency in the PLL loop, is made
equal to frequency fPLL before drift occurs ((fvco +
Af1) - (fLo + Af1) = fvco - fLO)), and the PLL is kept
locked. A loop in which the oscillator temperature drift
does not affect frequencies fiN and fAF is called a can-
cel loop.

10) DDS circuit configuration

The DDS IC has been developed with standard cells
to implement a high-speed circuit and large-capacity
ROM at low cost.

+ IC configuration

IC configuration is as follows:

There are two 28-bit registers for setting frequency
data, one 28-bit frequency shift register for addition to
the frequency registers, a 23-bit parallel signal input
section for frequency modulation with parallel signals,
and a data entry and selection section.

There is a frequency-modulation section comprising
28-bit adders for adding frequency data and frequency
modulation data; a phase data operation section that
adds data from the frequency modulation section and
28-bit phase data register; and a SIN-ROM that con-
verts phase data to sine waves.

« Frequency/shift data setting

Using serial signals synchronized with clock pulses,
30 bits (2 bits that specify the destination for which
data is set, and 28 bits of frequency data) are set in the
three internal registers.

» Frequency register selection

The data set in the two frequency registers is se-
lected by the SLAB input of the DDS IC. This pin
handles the ABSL signal for IC1, and the CASL signal
for IC2. This function eliminates the need for the TS-
6905/450S to set frequency data for each transmis-
sion/reception with the microprocessor.

+ Frequency data selection

The SPSL input of the DDS IC selects whether to
use the data in the internal frequency shift register or
the data from the parallel input as frequency modula-
tion data.

+ Frequency modulation

The MDEN input of the DDS IC enables or disables
frequency modulation. When frequency modulation is
enabled, frequency data is added, and the result is in-
put to the phase data operation section.
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CIRCUIT DESCRIPTION

+ Phase data operation + SIN ROM

The target frequency phase data is output by accu- Phase data from the phase data operation section is
mulating 28-bit frequency data in the 28-bit phase ac- converted to sine wave data of 0000 to FFFF (hex) in
cumulator. 16-bit offset binary format.

Fout = Fs/2%8 . Dsum
Where: -~ 2n=28 |

Fs : DDS IC input frequency/2
Dsum : Frequency data + Frequency modulation data FFFFH
if 2% is set for Dsum when 1/8 Fs is output, the
phase data must be increased by n/8. d
So far, 28-bit absolute value operation has been
used, but a 28-bit signed operation can also be used,
assuming that the MSB is a sign. If complement data. ' ™ 8 = 2%
of 8000000 to FFFFFFFF (hex) is set, the phase moves
in the negative direction for positive data.

— 0000H

n/8 = -25

‘ INPUT DATA SELECT&LATCH &  FSK ADDER PHASE CALC. PHASE CONVERT OUTPUT W
AS

%

¥
E 3

SLag

2558~1158 2658-1158
18

18
p) b3
4 7 D ®
2 MSB~26582 258 K

QUAD PSK ADDER

LATCH

DAO-DA1S

PDO-PD22

sPSL
MDEN
ExiT -
PALS -
PKS -

K LATCH | I _
2 CHOP
NRES —————————p
NCHOP

DATA FORMAT

CONT  8IT DATA BIT

LD @ @D 5D €5 €50 €D €D - - @D & &5 E-D E5D,

e LELFLPLALILL LI

Fig. 5 DDS IC (YM6631) block diagram and data format
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Receiver Circuit Configuration

The configuration of the receiver circuit is triple-con-
version with a first IF of 73.056MHz, a second IF of
8.83MHz, and a third IF of 455kHz.

The incoming signal from the antenna passes
through the antenna switch relay on the filter unit, and
goes to the RF unit. The signal passes through a 20-dB
attenuator and IF trap (low-pass filter) in the RF unit, is
divided by 10 {or 9 for the TS-4508), and is applied to
the band-pass filter {low-pass filter for 500kHz or less).
For 1.6MHz or more, the signal passes through a high-
pass filter to prevent interference from a high-output
MF-band station.

The band-pass filter of 21.5 to 40.5MHz and 40.5 to
60MHz (21.5 to 40.5MHz only for the TS-4508) is fol-
lowed by a preamplifier (25K520) to improve the sensi-
tivity. The preamplifier works only if AIP is off. If AIP is
on, the preamplifier is bypassed to increase the dy-
namic range.

If AIP is off, the signal passing through the band-
pass filter passes through the NFB amplifier compris-
ing Q9 and Q10 (25K520 x 2) connected in parallel. If
AlP is on, the NFB amplifier is bypassed to increase the
dynamic range. The signal passes through the IF track
{low-pass filter), and is mixed with signal LO1 by first
mixer Q14 to Q17 (2SK520 x 4) to produce a first IF
signal of 73.05MHz.

The first IF signal of 73.05 MHz passes through the
MCF (X1), is amplified by Q25 (35K131), and mixed
with the 64.22MHz LO2 signal by the second mixer
Q26 and Q27 (2SK520 x 2} to produce a second iF sig-
nal of 8.83MHz.

The second IF signal of 8.83MHz is split into two
signals. One goes to the NB amplifier, and the other
passes through NB gate FET Q28 (3SK131} and then
through one of the four types of 8.83-MHz IF filter:
through, 6kHz, 2.4kHz, and 500Hz {2.4kHz and 500Hz
are optional). The desired filter can be selected from
the front panel.

The signal passing through the IF filter is mixed with
the 8.375MHz LO3 signal by third mixer Q29 and Q30
{35K131 x 2) to produce a third IF signal of 455kHz,
which goes to the IF unit.

The signal is then amplified by Q2 (3SK131), and
goes to a 455kHz IF filter. There are four types of
455kHz IF filter: 12kHz, 6kHz, 2.4kHz, and 500Hz
{500Hz is optional), one of which can be selected from
the front panel in the same way as for the 8.83MHz IF
filter.

The signal from the filter is amplified by Q3 and Q8
(3SK131 x 2) in modes other than FM, SSB, CW, and
FSK modes are detected by IC1 {uPC1037HA), and AM
mode is detected by D15 (IN60). In FM mode, the
signal is limit-amplified and detected by IC4
(MC3361D). The AF signal for each mode after detec-
tion passes through the select and notch modules, and
goes to AF preamplifier Q30 (25C2712).

The signal from the preamplifier passes through
muting circuit Q31 (2SD1757K) and the AF potenti-
ometer, and is amplified to the required level by AF
power amplifier IC5 (uPC2002V).

1) Receiver front-end

For the RF BPF of 21.5 to 40.5MHz, preamplifier Q3
(2SK520) and Q4 is connected, and for 40.5 to 60MHz,
preamplifier Q7 (2SK520) and Q8 is connected, and the
signal is amplified by about 10 dB if AIP if off. The 28C
data goes high for 21.5 to 26.5MHz, and low for 26.5 to
40.5MHz to switch the tuning capacity of L35 by Q6
and change the peak frequency.

If AIP is off and the signal passing through each
band-pass filter is 21.5MHz or less, it passes through
D28, and if the signal is more than 21.5MHz, it is ampli-
fied by the preamplifier, passes through D25 or D26,
and enters the NFB amplifier comprising two J-FETs,
Q9 and Q10 (25K520 x 2) connected in parallel and
having good large input characteristics. It is amplified
by about 15dB, passes through D30, and goes to the
first mixer. If AIP is on and the signal is 21.5MHz or
less, it passes through D27, and if it is more than
21.6MHgz, it passes through D61 or D63, and D29, and
enters the first mixer directly.

If AIP is off and the signal is more than 21.5MHz, the
RF signal gain increases, and the signal-strength meter
reading increases. To reduce it to the level before
21.5MHz or less, the 455-kHz IF signal level gain is
reduced by switching Q13 and Q14, or Q16 and Q17 of
the IF unit.  This is done if AIPB is high and the 28MC
or 50MC data is low.

11
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2) Noise blanker circuits

NB1 is a noise blanker circuit that blanks for short-
period pulses such as ignition noise. The 8.83MHz IF
signal generated from the first IF of 73.056MHz by the
second mixer is amplified by noise amplifier Q31 to
Q34, passes through buffer Q36, and is noise-detected
by D53. This signal switches Q37 and turns on Q39
and Q40, and Q42 blanks the IF signal line according to
the noise.

NB2 is a noise blanker circuit that blanks noise hav-
ing a comparatively long period and a large pulse width,
like woodpecker noise. The signal is noise-detected in
the same way as for NB1, passes through the Q35
switch, and enters the NB2 module unit (X59-3350-00)
to generate the pulse width and period synchronizing
with the woodpecker noise.

8v

Q28
3SK131(M)

H
H

IC1 (TC4011BF} in the module unit is set for a pulse
width of 40 ms. Even short-period noise like an ignition
pulse can be blanked by switching the noise, so the
desired signal is not obtained. To prevent this, a one-
shot multi is implemented using two 1C1s so that the
next pulse is not blanked for 40ms after one shot is
issued. ‘

When NB2 is on, NB1 also operates.

Both NB1 and NB2 fix the emitter voltage of Q37,
keeping the threshold level constant.
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NB2 (X59-3350-00)

AAA

2
1 ) L8
;' Q3¢

25K210(GR} ;
'’

Q32
2sC27141y)

Q33
25C2714(Y) ; ]

S B
s —

1
g

>
3 NB2:H

8
2sca272(yy

Q37
2sC2mam)

Q39
DTA124EK

NBi1:=H

Q40
» DTCI24EK

av

I

Fig. 8 NB circuit
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3) Squelch circuit

in modes other than FM, the 455kHz IF signal is
detected by D26, passed through Q24 and Q25, and a
voltage proportional to the signal level appears at the
base of Q26. When the SQL VR is turned clockwise,
the emitter voltage of Q26 increases, and Q27 and
Q40 are switched.

In FM mode, a voltage proportional to the FM noise
level appears at pin 12 (squelch trigger input) of IC4.

Q8
3SK131

IF
4 55KHz

As the IF signal increases, the noise level decreases,
and the voltage at pin 12 of IC4 decreases, making pin
14 low. When the SQL VR is turned clockwise, the
voltage at pin 12 of IC4 increases, and pin 14 goes
high. Q27 and Q40 are switched as in modes other
than FM.

Q31 turns on to mute the AF signal line, and Q41
turns on to ground pin PSQ of connector ACC2.

AAA
YVv

MWV—> AF VR

Q30
2sC2712

VVv

Q25
2SK210
& A'A'A' BV
8Vv <
3
= 3 9
T (4 + ‘h
-
3
V‘V‘f 026 024
Qs HSMB8AS 28C2712 Q26
25C2712 2SA1t62
. A Q31
2SD1757K

A
VWy—&—Vy

Q22 <
2sc27i2 3

1

FMB

N
Q74
7> DTCH4EK

P IC4
MC3361D

L -
Q4
8V DTC114EK

Fig. 9 Squelch circuit
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4) Select circuit
if the DSP-100 is not connected, the AF signal after

detection for each mode is input to pin 3 of the select

module (X59-3920-00) and output from pin 9. If the
DSP-100 is connected, IC1 becomes the fourth-mixer,
and a 36.892kHz IF signal is output in SSB, CW, and
FSK modes. This signal is amplified by Q29, input to
the DSP-100 via pin DSP2, internally processed, and
output to DSP3 pin DAF2 as an AF signal. The AF sig-
nal is input to pin 8 of the select module, and output
from pin 9. In AM and FM modes and if the DSP-100
RX switch is off, the signal is input to pin 3 of the select
module, and output from pin 9, as if the DSP-100 is not
connected. The DAF1 signal is not used by the DSP-
100.

SELECT (X59-3920-00)

The signal output from pin 9 of the select module is
applied to pin 6 of the notch module. The signal pass-
ing through the notch filter and a flat signal are output
from pin 2 (NOTCH) and pin 4 (FLAT), and input to the
select module.

if NOTCH is on, the signal input from pin 2 of the
notch module is output from pin 7, and if NOTCH is off,
or in FM mode, the signal input from pin 4 is output
from pin 7.

NOTCH (X59-3030~00)

L A L e — —— — —_— == — —
1cH DSP RX:=L I
#PC1037HA ' I

Ss8

ey | |

FSK

Di5 | I
IN60

Am L«)- Z ° -c»-o--o—c>J
IC4 .S
MC33610D

FM

AF PRE AMP

Q29
2SC2712

DSP2

7

36.892KH2

DSP ~100

Fig. 10 Select circuit

5) Notch circuit

The notch circuit is an audio notch filter. The notch
frequency can be varied in the range 450Hz to 3kHz
with the NOTCH control.

Although an audio filter with a narrow null point is a
superior technique, it is not easy to use because the
notch point is difficult to obtain. So a notch filter having
& wider bandwidth than normal is used.

The circuit uses a variable band-pass filter {peak fil-
ter) or bridged T active filter, and synthesizes notch
characteristics by summing input/output signals. The
module contains chips to improve its stability. Thus,
the actual notch attenuation is 30 to 40dB in all variable
ranges.
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A «
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| |y | . |
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VR1 100KIC) VR2 10K
Fig. 11 Notch circuit
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6) Signal-strength meter circuit

In modes other than FM, the signal-strength meter
circuit comprises operational amplifier IC6 (1/2). The
455kHz IF signal is detected by D26, passes through
Q36, and appears as the AGC voltage.

If the reference voltage of the signal-strength meter
is applied to the + pin (pin 3) of reverse amplifier IC6 (1/
2) and the AGC voltage is applied to the ~ pin {pin 2),
the AGC voltage change is output from pin 1 to the
digital unit as the SM signal. The reference voltage is
the voltege immediately before the signal-strength
meter is turned on by VR5 after the AGC voltage is
adjusted to 3V when there is no signal.

In FM mode, the 455kHz FM IF signal is amplified by
Q32 and Q33, and detected by D30. This voltage is
output directly to the digital unit as the SM signal.

The digital unit converts the analog signal to a digital
value, performs operations in non-FM mode in FM
mode, and drives the meter.

L7 av
|

€
e

Q9
2sc27i2

026
o8 HSMBBAS

38x131

The meter is adjusted with VR1 immediately after
S1 is turned on when a 6dBu SSG is input from the
antenna, and S9 and S9 + 60dB are adjusted in each
band in adjustment modes 8 to 10. In FM mode, only
the signal-strength meter full scale is adjusted with
VR4,

7) dB meter circuit

The AF signal output from AF preamplifier Q30 and
amplified by Q38 becomes the ANO signal with a con-
stant level regardless of the AF VR. This signal is
amplified by Q39, and rectified by D31 to produce the
db meter voltage. The voltage is connected to the ALC
meter voltage by D69, and is output to the digital unit
as the ALDB signal. If the output from pin ANO of
connector ACC2 is 300mV at the 4.7kQ termination,
0dB on the db meter goes on.

+v‘v‘v7 8v
L
3
p___.l '—lvw—wv—q% AF VR
Q30

2sc2742

)
s
- <
[ . 031t D69
A~ — HSM88AS DAN202K
+ 1 VRS L - "
1C611/2) A 1 15
i :L 47K ; NIM2904M FM:H d W o a-08
> R ol P 3 P
L L 1 30 I
5‘; t HSmasAS Q39
1 P i 2sCc2712
1 ‘ ALC meter

VR4 47K

FM:=H

Q32 Q33
2scari2 2sc2712

voltage

Fig. 12 AGC, signal-strength meter, and dB meter circuits
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8) IF filter selection Item Rating
Two Optional 8.83MHz filters and one 455kHz filter Nominal center frequency (fo) 8830kHz
can be installed. 3dB attenuation bandwidth +50kHz or more {from 8830kHz)
Guaranteed attenuation 3508 or more at 9.285MHz (+455kHz)
« Initial condition 4508 or more at 9.74MHz (+310kHz)
Display 8.83MHz Display 455kHz Ripple 1.0dB or less
No display | Through (LC filter) | 12kHz | L72-0315-06 Insertion loss 6dB or less
6kHz L71-0260-05 6kHz L72-0319-05 Input and output matching impedance | 330Q
2.4kHz* Option {Not installed) 2.4kHz | L72-0371-05 Ceramic filter {L72-0351-05) (RF unit CF1)
500Hz* Option {Not installed) 500Hz* | Option (Not instatled)

Frequencies marked * are not displayed by operat-

Item Rating
ing the filter changeover switch. They can be dis- Nominal center frequency 456kHz
played by turning the filter switch on when an optional 648 bandwidth +6kHz or more (from 455kHz)
filter is installed. ’ 50dB bandwidth £12.5kHz or less {from 455kHz)
Ripple 3dB or less (within 455 £ 4kHz)
+ Optional filter types Insertion loss 6dB or less
8.83MHz 455kHz Guaranteed attenuation 35dB or more {within 455 + 100kHz)
2.4kHz YK-88S-1 500Hz YG-455C-1 input and output matching impedance | 2.0kQ
500Hz YK-88C-1 Ceramic filter (L72-0315-05) (IF unit CF1)
Filters for bands other than those described above
can be installc.ed‘ In this case, the bandwidth displgyed ltem Rating
on the panel is not the same as the actual bandwidth. Norminal center frequency 455KH2
- 6dB bandwidth +3kHz {from 456kHz)
item Rating 50dB bandwidth +9kHz (from 455kHz)
Nominal center frequency | 73.05MHz Ripple 2dB or less (within 455  2kHa)
Passband ‘width +7.5kHz or more at 3dB Insertion loss 5B or less
A.ttenuation bandwidth £30kHz or less at 20d8 Guaranteed attenuation 60dB or more {within 455 £ 100kHz)
::hpp: I 128:: or :ess Input and output matching impedance | 2.0kQ
nsertion loss . or less . o .
Guaranteed attenuation 40dB or more at fo - 910kHz Ceramic filter (L72-0319-05) (IF unit CF2)
{Spurious : 20dB or more at fo & 1MHz)
Center frequency deviation | Within £1.5kHz at 3dB
Terminating impedance 2kQ + 10% Item Rating
MCF (L71-0423-05) (RF unit X1) Center frequency 455 + 0.20kHz
6dB bandwidth +1.2 ~ £1.4kHz
60dB bandwidth 4.5kHz or less
" Guaranteed attenuation 60dB or more at +100kHz
Item Rating -
Nominal center frequency (7o) 8830KH2 Spurious . 40dB or more at 600~750kHz
Passband width +3.0kHz or more at 3dB 6dB b.and ripple 2dB or less
Attenuation bandwidth fo £ 12kHz or less at 18dB Insertion loss — 6 or less
Guaranteed attenuation 30dB or more within fo £ 1MHz Input and output matching impedance | 2.0k
{Spurious ; 10dB or more at fo~fo+500kHz) Ceramic filter (L72-0371-05) (IF unit CF3)
Ripple 0.5dB or less
insertion loss 1.0dB or less
Terminating impedance 2500Q/3pF
MCF (L71-0260-05) (RF unit X2) Downloaded by[]
Amateur Radio Directory[
O
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Transmitter Circuit Configuration

The audio signal from the microphone is input to
CN6 of the IF unit. The signal is split and directed to
the base of VOX ampilifier transistor Q73 and micro-
phone amplifier IC15. The signal input to IC15 is ampli-
fied by about 20dB. The signal from the data commu-
nication input/output pin (rear PACKET) is also input to
IC15. The signal output from IC5 is split and directed
to the microphone amplifier output for the optional
DSP-100, the FM microphone amplifier, and the SSB,
AM microphone gain potentiometer.

in SSB and AM modes, the signal passing through
the microphone gain potentiometer is amplified by
Q43 (2SC3722K)}, and input to balanced modulator IC8
(ANB12). In AM mode only, the AM signal is generated
by breaking the balance of IC8. Q43 does not operate
in FM, CW, and FSK modes because the emitter volt-
age is applied via diodes D39 and D40. The 455kHz
DSB signal from IC8 passes through transmission
switching diodes D12, D11, and D2, and through filter
switching diodes D6 and D5 (SSB), or D4 and D3 (AM)
to produce the 455kHz SSB and AM signals. These
signals are input to CN6 (TIF) of the RF unit from W1
{TIF).

The 8.375MHz LOS3 signal from the CAR unit is input
to pin LO3 of CN7 of the RF unit, and goes to first
transmit mixer 1IC5 (AN612). The TIF signal goes to
ICB, and is mixed with the LO3 signal to produce the
8.83-MHz signal. The output from IC5 passes through
ceramic filter CF1 and transmission switching diodes
D50 and D45. In modes other than FM, the signal
passes through filter switching diodes D47, D5 x 2
(MCF : 6k}, D6 and D42. In FM mode, the signal
passes through D46, D41, and D40. The filtered signal
is automatic-level-controlled and keyed by Q48.

The 64.22MHz LO2 signal from the PLL unit is input
to pin LO2 of RF unit CN11, passes through transmis-
sion switching diode D59, and is mixed with the
8.83MHz signal by second mixer Q45 and Q46 to pro-
duce a 73.05MHz signal. The LO1 signal (VCO) from
the PLL unit is input to the LO1 pin of RF unit CN10,
amplified by Q24, passes through transmission switch-
ing diode D37, and is mixed with the 73.056MHz signal
by third mixer Q20 and Q21 to produce the desired
signal. The signal is input to Q19, and its gain con-
trolled. The resulting signal is amplified by Q18
(25C2954) to produce a drive output, which goes to the
final unit from CN9.

The signal is amplified to the power for each type by
the final unit, harmonics are attenuated by the filter
unit, and the resulting signal is output from the antenna
connector. In FM mode, the output from IC15 of the IF
unit passes through FM microphone module Z7 (X59-
3000-03) of the emphasis IDC circuit, is output from
CN3 (FMM), and is input to CN5 of the PLL unit to
modulate LO2 (64.22MHz).

The carrier for CW, FM, and FSK is adjusted to the
correct level by changing the current through pin diode
D36 (MI204) of the IF unit with the carrier potentiome-
ter. The carrier passes through switching diodes D35
and D34, and is input to RF unit CN6 (TIF) from W1
(TIF). The signal follows the same route as for SSB,
and is radiated from the antenna.

CW keying is performed by the ALC voltage of the
second gate of Q48 of the RF unit and the CKY signal
of the drain.
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CIRCUIT DESCRIPTION

1} ALC circuit

The ALC circuit of the TS-690S/450S is based on
that of the TS-680S, so its operations are almost the
same.

IC16 {1/4) controls the ALC and power. The output
from IC16 (4/4) goes to the — pin {pin 2} of IC16 {1/4),
and this output and the power control voltage applied
to the + pin (pin 3) control the differential amplifier. If
there is a transmission output, the voltage at the - pin
(pin 2) of IC16 increases, and the output from 1C16 (1/
4) decreases. If this output falls below the ALC voltage
{about 2.5V), the ALC takes effect. The power is con-
trolled by changing the voltage at the + pin (pin 1) of
IC16 {1/4). The minimum power is set by VR18 of the
iF unit.

The power control voltage (PCV) changes with the
power supply voltage and temperature. When the
power supply voltage increases, the PCV is limited by
zener diodes D65 (RLZ13B) and D64 (RLZ3.6B) to pre-
vent overpower. If the power supply voltage drops,
the power is decreased. If the temperature rises, the
resistance of thermistor TH2 decreases, and the PCV
increases, but overpower is prevented by the tempera-
ture characteristics (negative) of the zener diodes. If
the temperature decreases, the PCV is decreased by
the thermistor to decrease the power. The PCV con-
trols the second gate of Q19 of the RF unit and the
drive level.
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L R249
| | $ 060 R247| 2
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L —Jr240 i
IC6 2 Ic16 3
12/2) m z (174)
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£ R142 R242 d o
8v 3
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'3 M-
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2
ALC time <
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&
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Fig. 14 ALC power control circuit
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2) Power control circuit and power settings

The power needs to be set to 100W, 50W for AT-
TUNE (TS-450S only) mobile operation, and 50W for
the 28MHz band. The power is set by presetting the
gain of non-reversing amplifier IC16 (4/4).

The presetting for a 100W model is determined by
the fixed resistance of R270 and R257.

For 50W, 28MHz-band and 50W, 50MHz-band (TS-
690S only) mobile operation, the signal at PD50 (pin 5)
of IC10 (TC9174F} of the IF unit or S1 is turned on by a
signal from the microcomputer, and pin 2 (base) of Q69
is made high. Thus, VR19 (50W) is connected to R270
in parallel, and the gain of IC16 (4/4) is increased.

In AT-TUNE operation (for the TS-450S only), the
signal from AT10 (pin 4) of IC10 is made high by a sig-
nal from the microprocessor, pin 4 (base) of Q68 and
pin 4 (base) of Q69 are turned on, and VR18 and VR19
are disconnected. Q70 is turned on, VR20 and R270
are connected in parallel, and the gain is determined to
keep the power at 10W regardiess of the position of
power control potentiometer (SW unit D/5) VR4.

3) VSWR protection circuit

If the VSWR of the antenna is low, or if there is a
large reflected wave during operation of the auto an-
tenna tuner, it is detected by the filter unit, the signal is
input to the VSR of IF unit CN8, is amplified by IC16 (3/
4), and the ALC voltage is decreased to protect against
the VSWR.

4) Temperature protection circuit

The temperature protection circuit operates, about
10V is applied to PT of IF unit CN5, and the power is
reduced to 10W, as with AT-TUNE.

5) ALC meter circuit and adjustment

The reference voltage of the ALC meter circuit is
generated by dividing the reference voltage of the sig-
nal-strength meter with resistors. The reference volt-
age is applied to the + pin (pin 5) of reversing amplifier
IC6 (2/2) of the IF unit, and the ALC voltage is applied
to the ~ pin {pin 6). The output signal from pin 7 is input
to the digital unit as the ALDB signal, is operated on,
and drives the meter. The meter is adjusted by match-
ing two points, the maximum ALC zone and full scale,
in adjustment mode 13 with respect to the beginning
of ALC.

Standby Control Timing

Standby control and timing are handled by the IF
unit (X48-3090-XX). The following control signals are
used:

SS : Standby switch. Active low.

KEY : Keying signal from the keyer. Active low.

TXI : Transmission inhibit signal from the micro-

processor. Low ‘when transmission is inhib-
ited.

PKS : Standby signal from the data communication

terminal. Active low.
The control output signals are as follows:

TXB : 8V during transmission

RXB : 8V during reception. Reversal of TXB.

CKY : Keying output signal. Active high.

RBC : Receive control signal. Active low.

1) Manual standby (except CW)
+ Reception — Transmission

When the standby switch is pressed and the SS line
is grounded, Q52 is turned on. If pin 12 (TXI) of IC11 is
high and transmission is possible, analog switch 1C11
{4/4) is turned on. The signal is input to pin 8 of the BK-
IN module (X59-3930-00), passes through D3 in the
module, is input to pin 2 of the TRX module (X59-3680-
01) from pin 3 of the module via R205, passes through
the internal switch circuit, and TXB is output from pin
5. When TXB is high, RXB is low.

21
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+ CKY generation

Since CWB {8V in CW mode) is OV in any mode
other than CW, Q51 is turned off, pin 6 of IC11 goes
high, and IC11 (3/4) is turned on. The signal passes
through D46, and if pin 13 (TXI) is high and transmis-
sion is possible, the signal passes through D45, R200,
and pin 6 of the BK-IN module (X59-3870-00), and is
input to pin 2 of IC3 in the module.

The high output signal from pin 1 of IC11 is input to
pin 5 of the delay module (X59-3860-00), and pin 12 of
the IC1 one-shot multi in the module goes high. The Q
output from pin 9 of IC1 is low for 12.5ms, then goes
high. The Q output is input to pin 1 of IC3 in the mod-
ule via pin 4 of the delay module and pin 5 of the BK-IN
module. Pin 4 of IC3 goes low 12.5ms after the
standby switch is pressed. The signal is input to pin 13
of inverter IC1 (e/6), is inverted by the inverter, output
from pin 12, and output from pin 7 of the BK-IN module
as the CKY signal.

SS

TXB

RXB

kﬁJLJ

CKY 12.5ms

Fig. 15 CKY generation

« Transmission — Reception

When the standby switch is turned off, Q52 is
turned off, and pin 8 of the BK-IN module goes low.
Because of the time constant circuit consisting of R1
and C1 between pin 10 of IC1 (a/6) and pin 9 of IC1 (b/
6), IC1 b/6 goes low Bms after the standby switch is
turned off. Pin 2 of the TRX module goes low via pin
diode D3 in the module, pin 3 of the module, and R205.
So, TXB goes low 5ms after the standby switch is
turned off, and RXB goes high.

« CKY down

When the standby switch is turned off, pin 1 of IC11
goes low and pin 6 of the BK-IN module goes low. So
CKY goes low when the standby switch is turned off.

SS I
TXB 5ms

RXB I
CKY |

Fig. 16 CKY down

+ RBC generation

When pin 3 of the BK-IN module goes low, pin 3 of
IC1 (c/6) and pin 1 of IC1 (d/6) in the module go low.
Because of the time constant circuit consisting of R3
and C3, the output from pin 4 of IC2 goes low 3bms
after the standby switch is turned off, producing the
RBC signal.

The RBC signal is applied to the base of the switch-
ing transistor Q1 of the IF unit, which grounds the
455kHz receive IF signal.

+ PLL DDS data and transmit/receive timing signal

It takes 12.5ms from the standby switch being
grounded until CKY is generated. [t takes 20ms from
RXB going high until RBC goes low. The PLL and DDS
data from the microprocessor are switched, and the
diode switch and analog switch are switched during
that time to assure stable transmission and reception.

SS
TXB —u—t— Ems
RXB I

RBC

3 20ms

AF
output

Fig. 17 PLL, DDS data and transmit/receive timing signal
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There is no page 24, as the schematic on page 23 is 2 pages large.
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2) Full break-in operation timing
- TXB generation by key down

When a key is plugged into the jack, and the key
pressed, Q56 is turned on, and the signal passes
through D52. Since the VOX switch is also turned on
during full break-in, pin 11 of IC10 goes high, the signal
passes through D50, pin 12 of IC12 (3/4) goes high,
and the ON signal is input to pin 3 of the delay module.
The signal is split and sent to D3 in the module and pin
4 of IC1. Since the delay VR on the front panel is
turned fully counterclockwise, the time constant gen-
erated by one-shot muilti IC1 is very small. The signal

goes via D3 and is input to pin 2 of the module, Q53"

twrns on, the SS line goes low, and Q53 turns on.

If the TXI signal is high, the high signal passes
through 1C11 {4/4), is input to enters pin 8 of the BK-IN
module, and is output from pin 3, as in manual standby.
Pin 2 of the module goes high, and TXB is generated.

+ CKY generation

When a key is plugged into the jack, the switch in
the jack is closed, Q51 turns on, pin 6 of IC11 (3/4)
goes low, and pin 5 of IC11 (2/4) goes high.

When the key is pressed, the collector of Q56 goes
high, and the signal passes through D52, 1C12 (3/4),
IC11 (2/4), D46, and IC11 (1/4). A high signal is input to
pin 6 of the BK-IN module through D45 and R200. The
CKY signal rises 12.5ms after the key is pressed, in the
same way as for CKY generation at manual standby.

+ Key up

When the key is up, pin 8 of the BK-IN module goes
low, and pin 2 also goes low. TXB goes low, and RXB
goes high. One difference from manual standby, ex-
cept for CW, is that since, in CW mode, Q1 in the
module is turned on through pin 10 of the BK-IN mod-
ule {comprising R211 and D48) from CWB, C2 is con-
nected to C1 in parallel, and the TXB delay time when
the key is up is 12.5ms.

For the output signal from IC11 (1/4) for producing
the CKY signal, there is a switch circuit consisting of
C149 and Q48 between D45 and R200. In CW mode,
Q74 is turned on, and C230 enters the output side of
R317 to produce the delay time for key up. The time
constant generated by the CR circuit provides a correc-
tion of about 13ms when the key is up by raising the
CKY waveform 12.5ms after the key is down to pre-
vent deterioration of the waveform.

+ RXB and RBC generation

TXB goes low, and RXB goes high, 12.5ms after the
key is up. RBC operates the receive signal line with a
delay of 50ms in the same way as for the manual
standby.

KEY

TXB

22ms

CKY

12.5ms —l

10ms

14ms
Radio

RXB

22ms

RBC

50ms

———————)

AF
output .

Fig. 19
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3) Timing for semi-break-in operation
- TXB generation by key down

When the key is down, the signal follows the same
route as for full break-in. The high signal input to pin 3
of the delay module makes pin 4 of one-shot multi {C1
in the module high, and a high signal is output from pin
6 for a certain time. The time is determined by analog
switch IC12 {1/4) in CW mode, so the one-shot multi IC
of the delay module is controlled by chemical capacitor
C156 in the IF unit and the time-constant circuit of de-
lay VR and R218 in the front panel.

« CKY generation

The CKY signal rises after a delay of 12.5ms in the
same way as for full break-in; after the key is up, it rises
after a delay of 13ms. '

4) Timing during VOX operation

The audio signal from the microphone is input to pin
4 of CN6 of the IF unit, and is amplified by Q73. The
gain is controlled by the VOX VR (VR24), and the result-
ing signal goes to pin 9 of the VOX module (X59-1080-
00). The output from pins 1 and 2 turns Q55 on. If the
VOX switch is pressed, analog switch 1C12 (2/4) turns
on, and a high signal goes to pin 3 of the delay module.
The high signal with time constant turns Q53 on, and
grounds the SS line. Subsequent operations are the
same as for manual standby.

KEY

TXB

CKY

——

RXB

Fig. 20

50MHz 50W Final Unit

This unit comprises a power amplifier circuit that
amplifies the 50MHz band signal, a bias circuit that
provides bias to that circuit, and a fan control circuit
that drives the cooling fan motor.

The power amplifier circuit is a class AB push-pull
circuit, and amplifies the signal input from the 50MHz
50W final unit to up to about 80W. Since final transis-
tors Q1 and Q2 are 2SC2879 types for the HF band,
the 54MHz gain is low compared with the 50MHz, but
it is corrected by C3 and C4. If the values of C3 and C4
are too small, the power decreases, and if they are too
large, oscillation tends to occur at 30MHz. The core
material of the input and output transformers is 6B2
with a low p so that the impedance is converted with
little loss.

Q3 provides the bias current for final transistors Q1
and Q2. The bias circuit around Q3 is the same as that
used for the TS-680, and the bias-current is adjusted by
VR1.

The fan control circuit operates as follows. If trans-
mission command signal CN2 50T goes high (about
8V), Q4 turns on, about 7V is applied to the cooling fan
motor, and the motor runs.  If the radiator temperature
exceeds about 50°C, the fan module turns on, about
9V is applied to the cooling fan motor, and the motor
runs faster. The fan keeps running until the radiator
temperature falls, even if receive mode is entered. If
the radiator temperature exceeds about 90°C due to
continuous transmission, CN2 50PT goes high (about
10V), and the ALC reduces the transmission power to
about 10W.
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AT Unit

1) Auto Antenna Tuner

When the AUTO/THRU switch is set to AUTO, ATA
goes high, AUTO/THRU switching relay K1 closes, and
the AT is inserted to prepare for tuning. If variable
capacitors VC101 and VC102 are not at their preset
positions, they are set to these positions, and AT TUNE
operation and actual transmission start after the pre-
setting ends.

When AT TUNE is turned on, the CW mode is en-
tered, and the transmission output becomes about
10W. If the VSWR is less than 1.2, tuning is regarded
as complete, and the AT TUNE operation stops. If the
VSWR is greater than 1.2, the duty cycle of the motor
control pulse (described later) is controlled according
to the VSWR.

The motor speed is determined by the microproces-
sor, and the direction is determined by the phase
comparator (IC1) and amplitude comparator (IC6) if the
APRE is low, and by the microprocessor if the APRE is
high.

+ Auto tuning mode

The transmitter power from the final unit passes via
the filter unit through current/voltage detection trans-
formers L1 and L2, which have toroidal cores. The
current and voltage components detected here are

The voltage and current components detected by L1
and L2 are rectified by germanium diodes D1 and D2
(1N60), and are applied to voltage comparison circuit
IC6 (NJM2903M) as the amplitude component of the
signal. The comparator output passes from IC3
{TC4066BF) through the switch. Motor M2 is driven by
another motor drive IC, IC5 (BA6109U2), which turns
variable capacitor VC102 in the direction that de-
creases the amplitude difference of the voltage and
current components.

Thus, variable capacitor VC101 adjusts the capaci-
tance of the circuit so that the current and voltage
phases match, and variable capacitor VC102 adjusts
the resistance of the circuit so that the current and
voltage amplitude difference decreases. If the phases
match and the amplitude difference is zero, the SWR is
1:1.

The speed of motors M1 and M2 is determined by
the duty cycle of the pulse input to pin 8 of IC4 and IC5.
It is controlled according to-the VSWR calculated by
the CPU in the digital unit and the speed corresponding
to preset or manual antenna tuning.

Pulse signal SPED from the digital unit passes
through Q5 (DTC114EK), and is amplified by Q4
(2SA1204) to produce a control pulse input to IC4 and

rectified by a waveform rectification circuit consisting IC5.
of D4, Q1, D7, and Q2, and are then phase-compared
by IC1 {SN74S74NS). The output signals (Q and Q)
from pins 8 and 9 of IC1 passes from IC2 (TC4066BF)
through the switch , and are applied to the motor drive
IC, 1C4 (BA6109U2). Variable capacitor VC101 is
turned by motor M1 so that the phase difference of the
voltage and current components decreases.
| Filter unit |
(=]
AT UNIT (X53-3370-00) <zt
________________ ol ———
I'— L1,2 T
Forward wave/ AT Voltage/current laT2
INO—] reflected wave component Matching circuit p————->00uT
detection circuit } detection l
l VR101 :
| IC1,6 1c2,3 1C4,5 VR102 I
l Phase/amplitude | >—%_) 1 Motor |
| difference L driver |
7 — - ™ -
| detection A—‘O A b g l
o| ©
[ nd g PR
- | =] ] w o
~| -] N] N| @ W
x| | x| oo o a
ojoajo|al )]
PORT PORT A/D
VSF
VSR A/D CPU
Fig. 21 Block diagram of auto antenna tuner Digital unit
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With this control, when the SWR is 3 : 1 or more,
the motor runs fast since the duty cycle of the motor
drive voltage pulse is 100%. When the SWRis 2: 1,
the duty cycle becomes about 50%, and the motor
runs slowly.

The matching circuit is a T type. The tap position
from 3.5 to 30MHz is controlled by six relays, K101 to
K106.

Position detection potentiometers VR101 and
VR102 are linked to the spindles of variable capacitors
VC101 and VC102 with a gear ratio of 1: 1. Voltages
of 0 to 5V (POD1 and POD2) are produced according to
the positions of the variable capacitors. This position
data is input to the CPU through the A/D converter by
the digital unit, and is used as the reference voitage in
the feedback control system, which is used for preset
antenna tuning and manual antenna tuning. The same
signal is also used for preset data and to signal the
completion of antenna tuning.

The potentiometers used here are not ones that
rotate through 360 degrees. Since the TS-450S limits
the rotation angle of each potentiometer, the rotation
range is from the minimum capacitance to the maxi-
mum capacitance, plus a little extra for headroom.

Through this control, like preset antenna tuning,
which will be described later, POD1 and POD2 are
monitored by the microprocessor. If the lower limit
voltage of 0.6V or the upper limit voltage of 4.2V is
reached, the microprocessor recognizes that a variable
capacitor is close to one of its limits. To return the
voltage to the opposite side, APRE is switched high.
For VC101, if the voltage is close to the lower limit with
respect to PRE1, the voltage near the upper limit is
output. |If the voltage is close to the upper limit with
respect to PRE1, the voltage near the lower limit is
output.

The other variable capacitor, VC102, should be
fixed. If the variable capacitor voltage exceeds the
specified limit, the variable capacitor is returned to the
opposite limit. The other variable capacitor remains in
the same position.

The motor direction is determined by the CPU, un-
less auto antenna tuning is performed with high APRE.
The logic of PR11 to PR22 is the same as that of IC4
and IC5. The signal output from the digital unit passes
through 1C2 and IC3, and is input to I1C4 and IC5.

PR11 | PR12 | PR21 | PR22
Motor 1 Normal rotation H L - -
Reverse rotation L H - -
Motor 2 | Normal rotation = - L
Reverse rotation - - L H

+ Manual antenna tuning

Hold down the M.IN.key and switch the power on.
Select menu number 31 with the click encoder, turn
the display off with the DOWN key, and press the CLR
key to return to the normal mode. The transceiver is
now ready for manual antenna tuning.

The main encoder controls VC101, and the sub-en-
coder controls VC102.

+ Preset antenna tuning

When auto or manual antenna tuning ends, the posi-
tion of the variable capacitors is stored in memory by
the microprocessor as preset data for that band.

When the band is changed back after tuning is done
in another band, APRE goes high, the motors are con-
trolled by the microprocessor, and preset antenna tun-
ing takes place. During preset antenna tuning, auto an-
tenna tuning and transmission are inhibited even if the
AT TUNE switch is pressed or the transceiver is ready
to transmit. .

The initial preset data when the microprocessor is
reset includes standard data for a 50Q load on each
band.
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CIRCUIT DESCRIPTION

Digital Control Unit
1) Digital control

The TS-6905/450S digital control circuit has a mul-
tiple chip configuration, and comprises a CPU (uPD
78213GJ), a 32K ROM, an 8K RAM, two I/O expand-
ers, and an EEPROM. This circuit controls all the units.
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Fig. 22 Digital control block diagram
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2) Address control and memory map 0000H
ADO to AD7 of the CPU are multiplexed low-order
address and data bus lines, and A8 to A15 are the high- Program ROM
order address lines. The multiplexed low-order ad-
dress signals are separated from the data signals by 8000H o
iC4 (74HC573A) and the ASTB signal. The high-order 9000H o2
address signals of A12 to A15 are converted to a chip 0A000H Encoder IC
select signal for each IC by IC5 (74HC138A) to access 0BOOOH Urcog
each port. 0COO00H Unused
H
oomor |
OFO00H
CPU-RAM
OFFFFH
Fig. 24 Memory map
2 5v 5V
[}
wrofe— T o
a1 |10 L <D0
Ic1: ] <> D1
»PD78213GJ a2’ <—>D2
6
AD3 - >03
AD4 2 S <>pa [DATABUS
ADS | <>D5
D61 > D6
AD7 <>D7
e -
nYmMmN =0 . ® "
go 2%2%8:z2a |c4.7c34c573m= 3 gJ;
O BERREEE 2 S T -
© 2100 Qo > A0
31p4 a1 H8 > Al
31p2 Q2 'Z > A2
31p3 o3 H > A3
$lpa Q4 :i > A4
Tios 5 > A5
806 Q6 '13 > A6
oo arfe a7
z‘;— 6 LE L ADDRESS BUS
7 ASTB
—» AB
—>A9
> A10
> Atit
> A2
> A13
> A14 /
> RD RD signal
»wWR WA signal
[ADDRESS DECODER | 0—_]
IC5: TCT4HC138AF . .
\w ; Chip select signal
A2 Ha vee [ g >Ai5 ROM 0000~ T7FFF
Al3 21g Yo ’i >CSA 1/01 8000~BFFF
At4 3¢ v} »>CSB 1/02 9000~9FFF
4g2a  v2 :2 >CSE ENC AOOO~AFFF
Eszs v3} CSW RAM DOOO~EFFF
A15 3 11
61 Yaro
;— Y7 Y5 ¢
G Yé 1c11:
r TC7S08F

Fig.

23 Address separation circuit
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3) Reset circuit

The power supply voltage (5V line) is always moni-
tored by IC10 (M51951BML) to prevent destruction of
memory data by the power being switched off or by
momentary power failure. If the 5V line voltage is low,
the IC stops the CPU immediately, inhibits writing to

xd
- R2
_‘_ ~ 1] K3 23
m 3
2 ng
Om
(4 '’ |'6 (4
1C10 1Ci3 IC14
M51951BML TC4S584F x 2

SYSTEM
RESET

memory (RAM)}, and backs up the RAM with a battery.
When the power supply voltage becomes normal, the
CPU and /O are initialized after the time constant set
by R1 and C13, and operation resumes.

42+ - S N
® ]
08— ———— ———o
— c L l 1
RES | t T
1C1-63 | :
1C3-26
IC6-41 ! i
IC7-41 o) |
© RES
° g
RESET RESET RESET

Fig. 25 Reset circuit

4) Encoder circuit

The rotation pulses from the main magnetic en-
coder and the click encoder are input to IC8
{LZ92K371), and read by the CPU via the data bus. 1C8
muitiplies the main encoder rotation pulse by four, and
outputs the resulting signal and rotational direction; it
multiplies the click encoder rotation pulse by two, and
outputs the resulting subencoder signal and rotational
direction. |C15 and IC16 (TC4S574F) rectify the wave-
form of the click encoder pulses.

5) Display Circuit

The TS-690S/450S uses a transmission-type display
with a negative LCD and a cold cathode tube. The
LCD is driven by the LCD driver (LC7582 x 2} with a
duty cycle of 1/2. The IF filter display is a yellow LED,
and is driven by the LED driver (uPD6345GS). Display
data is input to the three drive ICs as serial data, serial
clock, and enable signals.

6) PLL and DDS control circuit .

The TS-690S/450S has two PLLs and two DDSs.
The main CPU outputs serial frequency data to the
PLLs and DDSs according to the displayed frequency.
Two PLL ICs output unlock data signals. If one of the
PLLs should unlock, the display indicates that the PLL
is unlocked.

¢ . ’- IO 5V
cNt2 °3 33 ol - Le
—1CK3 ey « 2 4 o Ity
1o )
2 CKa 2
GND IC15
3o " TC4S584F ENCODER COUNT
B = 1C8LZ92K3T71
ol & BUFF] 1 W = s P
oj o ) —1Vss cols
v 4NC 00 DO
CN8 IC16 3 cxs 01122 o1
5S TC45584F a 21 ‘
L % 7 5144 NCE S
2| o g:; > ks 0223 D2
31%Teno Y 7]E%2 D3 1s ©2 | 10 cru
g D4 4
slop™ L1 L A o L S
—— -
9 16
al 81 5 ¢S D5 |2 DS
AR RD D6 D6
4 > 77 . 11 14
vss 07 o7

RD

Fig. 26 Encoder circuit
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TO CPU
CONTROL BuUS
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7) IF unit control signal

The CPU outputs the mode signal, 455kHz IF filter
select signal, and power-down signal to the IF unit, and
receives the signal from each meter, standby switch
signal to display data on the meter and perform trans-
mission. The signal is output from the CPU via a serial-
to-parallel converter (TC9174F) and a ribbon cable for
easy connection.

8) RF unit control signal

The receive BPF select signal, transmit LPF select
signal, and 8.83MHz IF filter select signal are input to
the RF unit as serial data. The AT-300 control signal
and blanking signal are output from the RF unit.

Break-in signal H™ : CW BK-IN
VOX signal "
DIGITAL UNIT IF UNIT l_ TX DSP signal "L TXDsP
‘g T™C  ROC 3 RX DSP signsl "L RX DSP
T vOxX PROC . PROC signal L" : PROC ON
Sv CWX  PD10O Power indication signal “H" : 10W
i2] PDSO S Power i signal “"H" : 50MHz 50W
I l 13 DA ATI10 4 Power i signal  "H" : AT wne
(T T T 141ek  NOTHES Notch signal "H" ; NOTCH ON
pes 4 R35 o} 4l QFLE2 . 151 e accl2 AGC signal "L FAST
pez H3amR34 FLE| 3 3] IFLEL 1€fvee oND
e [ERALEE Fexfofe alofrex 7 LD, L 1111l d
peo bt v B33 FOA [ FOA__ . iclo:1coiraF - 3 3 3 T I SS3I
. 1 I 'I'CM CN;I’ l 1L [SERIAL PARALLEL CONV.]
iIc
CXD 10950 a1 8l sl & 456-kHz filter L 1 12kHe
ol o] o] © 455-kHz filter "L" 1 6kHz
X X X X X 455-kHz filter L 2.4KHz
|1—22.4 500 : 455-kHz filter “L* : B0OHz
e AMC |- AM mode signal " AM
2 12 FMC FM mode signal " FM
] Fmncl® FMN mods signal  :FMN
13 DA FSKC 4 FSK mode signal FSK
Ylex  ssecls SSB mode signa) :LSBUSB
"2 LE cwe 7 CW mode signal "Lt CwW
vee . GND
L, e ¢S 2
ic3:Tco17aF 0 T $ 3 3
Fig. 27 IF unit serial-to-parallel converter
*
I: NB2 signal "H" :NB2 ON
9 8
NB2 NB1 NB1 signal “H" :NB1 ON
DIGITAL UNIT RF UNIT sv "“’- AlP ; AIP signal  “L" : AIP ON
12- ATT ATT signal “L" :ATT ON
I I '3' 8-5 : 883 filter “L" ; 500Hz
DA 8-2 883 filter L 2.4kHz
14 3 uj o
T Yy CK 8-6 883 filter L" : 6kHz
peabld _mRe! RLE2[" T3 a4l TRie2 A 150 ¢ 8-TH}2 883 filter  "L" : THRU
S0 (FRIVAGTT Ries] 13 3| (JRiET - 6lvee _ oNDP
pet 2 W R79 RCK 2 2l IrCK 00 o\ O S O N X
poo L RZ8 roal 11 1] fRoa 0 IC3: TCO1T4F T 33333
WA O o VWA
i
l 11l 'I'EN“ cNe l _L 11 [SERIAL PARALLEL CONV. |
1c7 < Iﬂ--w ~
CXD1095Q =l =l =} =
Q| O] O] © 9 8
2 T NV ; V% V% 77 T83 TBZ7
:—?zec TBI |
12- TBO S
13- RB3 Y
RF BPF date
FILTER UNIT 14124 RB2f3
I m cK RB1 >
sv 3 RBOIS
2 3$s3 3 | e A
h 9 h 3 —— - . . 7
83 T5 4 783 1C1: TCO174F 1332
182] ]9 3 TB2 ST T
TX LPF data T81] 13 2| lT81
AT band data T80] 12 1| |780
© O
-1
T s E Y ICNG CN3
32

Fig. 28 RF unit serial-to-parallel converter
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9) AT unit control signal

For the preset AT, the CPU controls the rotational
direction and speed of the variable capacitor drive
motors so that they stop at the preset position accord-
ing to the AT select data from the option select menu,
AT-450 installation signal, variable capacitor position
data, and preset position data. The tap signal from the
tuning circuit is synthesized from the transmit LPF se-
tect signal from the filter unit.

The AT-300 control signal handshakes the AT-300 in
both directions to perform tuning.

The AT-450 does not tune in the 1.9MHz and
50MHz bands. The AT-300 does not tune in the
B50MHz band, so take care when connecting 8 50MHz-
band antenna.

5
&~ Of 0| Of | 6| w a
50 riio 18 21 8| =} =] =] = oND
PE1 P ~AMA (8] O vl VI O (&1 16
Dl _—— e = e GND 15
n T v 1
© T iav 3
ro7 |22 - AR108 LLIE DY P
pos 28 aB7T SPED
VW O I
pos 27 WCIT] aPRel o1 o
a2 aaa RTS ATA s
Pp3 123 AnR74 b LALH D Y
pp2 |22 s R73 PR 12 7
eps 12 as RT2 PR21 s
Poo |20, R71 N PR22 s
wl el m ATG s
av 818l 3¢ VReF] (| 5
/ o uLu ] [w POD2
1C7 . CXD1195Q o - 4 Fooi ] © | 2
¥ Iy 1
3 * % & =1
IC1 pPD782136J Iy cne
—_— oy O o 8-1-
b X = -
°% =° °%
31 2 4 4
av
AN; 33 —R27 I
ansi32 AR
SO ada? [ L] l“’ o
44 T8 o i»g Tg a
AVs 30 4 L g
> |
Fig. 29 AT-450 control circuit
R84
b Tio]s
PC7 TSiole
PC6 L

1c7
CXD1095Q

CN1t

c120

—i—

c119

R83
sl

53

P
E3f

—_—1
Qs
DTA143EK

-1

PE2

R85
W
RB6

==

—_—
g?mm Fig. 30 AT-300 control circuit
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10) Serial interface - .I. " Fgo:‘——w
The CPU contains an asynchronous serial interface Ry .
to support TTL level serial communication. The TS- 83 03 %3 83 UIO% 1cr2 #PD762136
690S/450S uses the serial port to communicate with a ST EL LR R LT swreasoans
personal computer, control the DSP-100, and transfer - 2 2o F—2 o0

data between two communication devices. Data is Ri21 AN 4 23
TTL level with one start bit, 8 data bits, two stop bits, o RXD
and 4800-bps transmission speed. R\22 5 {>es 25

cTsS

11) Key scan 755 So}e—281a1s

. m o~ L-—__O__ [ I ~
Ports SO to S5 and KO to K6 form a keyboard matrix. [ifads e g S SERIAL
When the switch at an intersection in the matrix is ° ,U;UI,UJ; UJ;UJ;
pressed, ports KO to K& go low. Thus, which switch . . L.
has been pressed can be detected by software. The Fig. 31 Serial interface circuit
keys are debounced by software.

KO K1 K2 K3 K4 K5 K&
[ 4

h A A A h A
—i —i . | ‘t—| —i — . —
A AR N SN SN QI ARt

(1 2 B 58 OFser | [Az8)
e P S T pros S y | A |
—O [ ane —O [ am®) p—O [ am®) O
s1 s6 sn | s16 s21 s26 s3r |
S0 o ¢ s ® . .
(4] = 6] [cwzrsk] | M7V [sPuim] | [noTeH]
P [ . [ SN P e S, P S [
; O [ am®] O O O O O
. s2 s7 | s12 s17 s22 s27 532
I 5] AM/FM
; —tm A i N
- -

R N P . A

[ amel O [ O *—0 *—O O

s2 53 | s8 513 s18 s23 s28 533
;I CLR © [ENT] [F-rock] XIT [Imnz)

v Py s JE— o - [ -
- [ gl 0 O —O O —0 —O
sS4 S9 S14 S19 S24 S$29 S34

s3 >-—l—|<} * ® ? S - ® ?
;’_ M. IN] IMm vFo] [scan] [voice] {DOWN] PROC
RV W R — A Y

» O o O —O —O0 —0 —0
S5 St10 $15 S20 S25 S$30 S35

AUTO
VOX /THRU ATT
Sﬁo/o_l SL/ Downloaded by[]

55 >—e S36 53:—1 53:—] Amateur Radio Directoryl
O
.hamdirect .inf
;]; Fig. 32 Key matrix www.hamdirectory.info
|
12) Beep (i IGaril il | §
The beep signal is generated by the timer in the ik '
CPU. The enable data {beep on/off, mode beep, warn-
ing Morse) of the extended menu is recognized, and ‘
the necessary code output. The short point length is 26ms |aomslazms [4oms|  1zams _|40ms|a2ms laoms.
about 40ms, the long, about 120ms. The oscillation | | 'I ’I T l | | M

frequency is about 1.2kHz. Fig. 33 Output waveform of Morse code C
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13) EEPROM

To prevent backup problems, the minimum neces-
sary adjustment data is stored in EEPROM. The
EZPROM is accessed with 11-bit serial data, and data
czn be written to and read from the EEPROM.

iCcH
uPD78213GJ
4
2 mo|
1C9 Qx4
CAT35CI04K]I sS3s
5l oo ; 28|
,,L_—S;-NC DI >
8-4 NC SK :
5V v cs

P g A

[22]

(&)

14) Analog Input

The CPU incorporates an analog-to-digital {A/D) con-
verter, so analog signals can be input directly. A pro-
tection resistor, zener diode, and pascon are con-
nected to the input pins of the converter. Incoming
analog signals are digitized for display on the meter and
to drive the AT motor.

Port | Signal Details

name | name

ANO | SM S-meter voltage (during reception only)

AN1 | REV Reflected wave voltage {during transmission only)

AN2 | ALDB | AF meter voltage (during reception only),
ALC meter voltage (during transmission only)

AN3 | RFM Power meter voltage {during transmission only)

AN4 | POD2 | AT variable capacitor 2 position voltage

AN5 | POD? AT variable capacitor 1 position veltage
ANG | IFS IF-shift VR position voitage

AN7 | RIT RIT VR position voltage

5v
o
..JI -
l 31 AVr
+
38
S g 36 ANO
ATG I ANt
4] o AN2
3 VREF ? — ’ AN3
“Tropnz
2} o 5001 T AN4
1| o220 ~ ANS5
-— 2]
CNS 8 o} 2 ¢ R17 AN6
ol o] o] o M AN7
len  =ive
R18
RIB
5 AVs
3 o RIT
IF ‘
3lo nrg ¢ Ic1
2| o -$
-] o]sno ﬁ pPD78213GJ
a| © [ (] R16
o2 MRE
-L b dL R15

Fig. 35 Analog input circuit
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15) Band data 1

CIRCUIT DESCRIPTION

Frequency
{MH2)

RX BPF DATA

TX LPF DATA

VCO DATA

28C | RB3

RB2

RB1

RBO

B3

TB2 | TB1

TBO

BCH

VB3

VB2

VB1

VB0

0.030000~ 0.499989

0.500000~ 0.999999

1.000000~ 1.619999*

1.620000*2~1.999999

2.000000~ 2.499999

2.500000~ 2.999999

3.000000~ 3.498999

3.500000~ 3.995999

4.000000~ 4.499999

4.500000~ 4.999999

5.000000~ 5.499999

5.500000~ 5.999999

6.000000~ 6.499999

6.500000~ 6.999999

7.000000~ 7.499999

7.500000~ 7.989999

8.000000~ 8.499999

8.500000~ 8.999999

9.000000~ 9.499999

9.500000~ 9.999999

10.000000~10.492999

10.500000~10.999989

11.000000~11.499999

11.500000~11.999999

12.000000~12.499999

12.500000~12.999998

13.000000~13.499999

13.500000~13.999999

14.000000~14.492999

14.500000~14.929999

15.000000~15.499999

16.500000~15.289999

16.000000~16.499999

16.500000~16.999999

17.000000~17.499999

17.500000~17.999988

18.000000~18.499999

18.500000~18.999999

19.000000~19.499999

19.500000~19.999999

20.000000~20.499999

20.500000~20.999989

21.000000~21.498999

21.500000~21.999999

22.000000~22.499999

22.500000~22.999989

23.000000~23.498999

23.500000~23.999999
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24.000000~24.499999
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0
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CIRCUIT DESCRIPTION

Frequency RX BPF DATA TX LPF DATA VCO DATA
{MHz) 28C { RB3 | RB2 | RB1 [ RBO | TB3 | TB2 | TB1 | TBO | BCH | VB3 | VB2 | VB1 | VBO
24.500000~24.999999 1 1 0 0 0 0 1 1 1 1 0 1 0 0
25.000000~25.499999 1 1 0 0 0 1 0 0 0 1 0 1 0 0
25.500000~25.999999 1 1 0 0 0 1 0 0 0 1 0 1 0 0
26.000000~26.499999 1 1 0 0 0 1 0 0 0 1 0 1 0 0
*26.500000~26.999999 0 1 0 0 0 1 ] 0 0 1 0 1 0 0
27.000000~27.499999 ] 1 0 0 0 1 0 0 0 1 0 1 0 0
27.500000~27.999999 0 1 0 0 0 1 0 0 0 1 0 1 0 0
28.000000~28.499999 0 ] 0 0 0 1 0 0 0 1 0 1 0 0
'28.500000~28.999999 0 1 0 0 0 1 0 0 0 1 0 1 0 0
29.000000~29.499999 0 1 0 0 0 1 0 0 0 1 0 1 0 0
29.500000~29.999999 0 1 0 0 0 ] 0 0 0 1 0 1 0 0
16) Band data 2
Frequency RX BPF DATA TX LPF DATA VCO DATA
{MHz) 28C | RB3 | RB2 | RB1 | RBO | TB3 | TB2 | TB1 | TBO | BCH | vB3 | VB2 | VB1 | VBO

30.000000~30.499999
30.500000~30.999999
31.000000~31.499999
31.500000~31.999999
32.000000~32.499999
32.500000~32.999999
33.000000~33.499999
33.500000~39.999999
34.000000~34.999999
34.500000~34.999999
35.000000~35.499999
35.500000~35.999999
36.000000~36.499999
36.500000~36.299999
37.000000~37.499999
37.500000~37.999999
38.000000~38.499999
38.500000~38.899999
38.000000~39.499999
39.500000~39.299999
40.000000~40.489999
40.500000~40.999999
41.000000~41.499999
41.500000~41.999999
42.000000~42.499999
42.500000~42.999999
43.000000~43.499999
43.500000~43.999999
44.000000~44.499999
44.500000~44.999999
45.000000~45.499999
45.500000~45.989999
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CIRCUIT DESCRIPTION

Frequency
{MHz)

RX BPF DATA

TX LPF DATA

VCO DATA

28C

RB3

RB2

RB1

RBO

83

TB2 | TB1

T8O

BCH

VB3

VB2

VB1

VBO

46.000000~46.499999

46.500000~46.999999

47.000000~47.498999

47.500000~47.999999

48.000000~48.499899

48.500000~48.999999

49.000000~49.499999

49.500000~49.999989

50.000000~50.499999

50.500000~50.999999

51.000000~51.499999

51.500000~51.999999

52.000000~52.499999

52.500000~52.999999

53.000000~53.499999

53.500000~53.999989

54.000000~54.499999

54.500000~54.999999

55.000000~55.499999

55.500000~55.999999

56.000000~56.489999

56.500000~56.999999

57.000000~57.499999

57.5600000~57.999999

58.000000~58.499999

58.500000~58.999999

59.000000~59.499999

59.600000~58.999998

ojo|ojojo|olo|lo|o|lo|lo|o|o|ojojo|o|Oo|jOolOo|O|O|O|O|O|O|O|O
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olo|olo|lo|o|ojo|ojo|ojo|oj0|OjClo|OojO|O|0|0|O|O|C|O (OO

olojlo|lojojo|olojojo|lolo|ojo|o|ojolO|O|O|O|O|0|jOo|O|OjO IO

Al lalala|lajafaja|la|lawja|lalalmmla|wmwiwm|mjalala|lw]|m|=s—m—

olojojol|lo|o|o|o|ojlo|lo|ojo|Oo|jlo|jlOo|O|O|O|OjO|O(OjOjO|OlO|O

olojojo|jojo|o|olo|lolo|o|jo|o|o|o|olo|ojOo|O|O|o|jO|lOo|O|O|O
o|lo|olojo|o|o|ojo|o|lo|ojo|Oo|Oo|O|OjO|O|O|O|O|O|O O[O0 |O

OjlOo|O|O|O|O|O|0O|O|O|O|O|O |0 |O|O|O|0|0|0O|0|0|O|O|O|lOjO O

Ojo|o|OojOjO|O|O|O|O|O|OC|(O|C|(C|O|OCIO[O|O|O|O|O|O|O|OIO O
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17) Function of IC pins
+ Main CPU : uPD78213GJ (IC1)

CIRCUIT DESCRIPTION

TS-4505/690S

Port name | Pin No. Name Function 1/0 Remarks
. POO 44 LLE3 LED driver enable o]
" P01 45 LDA Display data 0
{ P02 46 LCK Display clock 0
' P03 48 LLE1T LCD driver 1 enable 0
P04 49 LLE2 LCD driver 2 enable 0
P05 50 P05 Unused 0
 POB 51 LBL Display control output O | "H" : Display
P07 53 PO7 Unused O
P20 14 NMI Unused I
P21~P26 | 156~20 | INTPO~INTP5 | Unused {
P27 21 Si Unused ]
P30 23 RXD Serial receive data |
P31 24 TXD Serial transmit data 0
P32 25 CTS Serial transmission enable |
P33 26 RTS Serial transmission request O
i P34,P35 39,41 TO0,TO1 Unused O
| P36 42 MDI input from EEPROM |
© P37 43 BZ Beep output 0
P60 61 MCS EEPROM chip select 0
P61 60 MSK EEPROM serial clock 0
P62 59 MDO Qutput to EEPROM O
P63 58 STR VS-2 synthesis start signal O | "H" : Synthesis start
ANO 38 SM S-meter voltage |
AN1 36 REV Reflected wave voltage |
AN2 35 ALAF AF voltage (RX)/ALC voltage (TX) {
AN3 34 RFM Power meter voltage !
AN4 33 POD2 AT variable capacitor 2 position voltage |
ANS 32 POD1 AT variable capacitor 1 position voltage |
ANG6 55 IFS IF SHIFT potentiometer position voltage |
AN7 54 RIT RIT potentiometer position voltage ]
P40~P47 | 2~11 ADO~AD7 CPU data bus /O
P50~P57 1~68 A8~A15 CPU address bus 0
RD,WR 57,66 RD,WR Read, write signat 0
+ ASTB 12 ASTB Address/data separation signal 0
| RESET 63 RESET Reset signal : | | "L" :Reset
X1,X2 64,65 | X1,X2 CPU clock crystal pin i | f:11.05892MHz
AVref 31 AVref Analog-to-digital converter reference voltage input I
AVss 30 AVss Analog-to-digital converter ground pin |
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CIRCUIT DESCRIPTION

« Extended 1/0 : CXD1095Q (IC6)

Port name | Pin No. Name Function 110 Remarks
PAO 54 CDA DDS serial data (¢}

PA1 55 CCK DDS clock o

PA2 56 CLE1 DDS1 enable 0

PA3 59 ABSL DDS1 register selection O

PA4 60 CLE2 DDS2 enable 0

PAS 61 CASL DDS2 register selection o)

PA6 62 o]

PA7 63 BCH PLL band signal (o]

PBO 64 VB0 VCOO select signal (0]

PB1 3 VvB1 VCO1 select signal 0

PB2 4 VB2 VCO?2 select signal O

PB3 5 VB3 VCO3 select signal 0]

PB4 6 PLE1 PLL1 enable o

PB5 7 PCK PLL clock 0

PB6 8 PLE2 PLL2 enable 0

PB7 9 PDA PLL serial data 0

PCO 11 FDA IF parallel converter data 0

PC1 12 FCK IF parallel converter clock 0

PC2 13 FLE1 IF parallel converter 1 enabie 0

PC3 14 FLE2 IF parallel converter 2 enable 0

PC4 15 TO0B Tone unit control signal O | "H" :Tone on

PC5 16 LIN Linear standby relay control signal O | "H"": Linear on

PC6 17 ABK AF blanking signal O | "H" : Blanking on

PC7 18 TXI Transmission band data O | "L" : Trnasmission inhibit band
PDO 20 ESS Forced transmission command signal O | "H" : Transmission command
PD1 21 SD VS-2 synthesis data 0

PD2 22 SCK VS-2 clock 0O

PD3 23 o)

PD4 24 B0HG 50MHz band final signal I | "L" :50MHz band, 50W
PD5 27 HFHG HF band final signal | [ "L" :HF band, 100W
PD6 28 CSS SEND switch input I | "L" : Transmission command
PD7 29 DBC External DSP connection signal I | "L" : External DSP connected
PEO 49 UL PLL unlock input I 1 "L" : Unlock

PE1 50 BSY VS-2 busy signal I | "H'" :Busy

PE2 52 MU MIC UP switch input I | "L" :Switch on

PE3 53 MD MIC DOWN switch input I [ "L" : Switch on

D0~D7 30~39 | DO~D7 Data bus IO

AD~A2 46~48 | A0~A2 Address bus |

Cs 45 cs Chip select signal |

RD,WR 43,44 RD.WR Read, write signal |

ODEN 41 ODEN Output disable I | Connect to RESET




CIRCUIT DESCRIPTION

= Extended 1/0 : CXD1095Q (IC7)

TS-4505/6905

Port name | Pin No. Name Function 1/0 Remarks
PA0~PA2 | 54~56 | SO~S2 Key matrix select output O | "L" : Column 1 selected
SA3~PA5 | 69~61 | S3~S5 Key matrix select output O | "L" : Column 1 selected
A6 62 0
SA7 63 S7 Diode matrix select output O | "L": Select
°B0 64 Ko Key matrix input |
°B1-PB6 | 3~8 K1~K6 Key matrix input |
~B7 9 ]
2C0 1 RDA RF parallel converter data 0
C1 12 RCK RF parallel converter clock o]
2C2 13 RLE1 RF parallel converter 1 enable 0
PC3 14 RLE2 RF parallel converter 2 enable 0
PC4 15 RBK RF blanking signal O | "H" : Blanking on
PC5 16 o]
1 PC6 17 TSO AT-300 control output o]
PC7 18 TTO AT-300 control output 0
PDO 20 PR22 AT-450 motor rotation output ¢}
PD1 21 PR21 AT-450 motor rotation output 0
PD2 22 PR12 AT-450 motor rotation output (o]
PD3 23 PR11 AT-450 motor rotation output ¢}
PD4 24 ATA AT-450 AUTO/THRU signal O | "H" : Auto
PD5 27 APRE AT-450 preset control select signal O | "H" :auto
PD6 28 SPED AT-450 motor speed output O { "L" : Motor stop
PD7 29 ATL AT TUNE LED output O | "H" :LEDon
PEO 49 ATI AT-450 installation signal I | "L" : AT450 installed
PE1 50 |
PE2 52 TSI AT-300 control input |
PE3 53 TTi AT-300 control input i
DO-~-D7 30~39 | DO~D7 Data bus I/O
AO0~A2 46~48 | A0~A2 Address bus !
CS 45 CS Chip select signal |
RD,WR 43,44 RD,WR Read, write signal |
ODEN 41 ODEN Output disable 1 | Connect to RESET

41



15-4505/690S

42

CIRCUIT DESCRIPTION

Option setting

If the ENT key is held down and the power switched
on, options can be set. The menu number is incre-
mented or decremented with the click encoder. Op-
tions can be changed with the UP and DOWN keys.

1) Option setting menu

No. Option setting menu Setting | Initial value
1 | AT-300 control ON/OFF OFF
2 | IF filter (8.83-2.4k/1.8k) installation ON/OFF OFF
3 | IF filter (8.83-500/270) installation ON/OFF OFF
4 | IF filter (455-500/250) installation ON/OFF OFF

Extended Function 1

1) Extended menu mode
If the LSB/USB key is held down and the power
switched on, extended function 1 mode is entered.

2) Menu number selection
Select a menu number with the click encoder.
The menu number can be selected endlessly.

3) Menu data modification

* UP key
Increment the menu number for selection.
ON =1
Not endless

» DOWN key
Decrement the menu number for selection.
OFF =0
Not endless

4) Extended menu mode termination

The entered menu mode is terminated with the CLR
key.

The entered menu mode is not terminated with any
other key.

If the power is switched off and on again, the en-
tered menu mode is terminated.

5) Memory protect erase inhibit

Disable erasuring by the CLR key. The memory con-
tents are erased by all resetting and A=B resetting if
backup fails.

6) Memory protect write inhibit
Writing to memory is inhibited.

7) Extended function 1 menu

No.| Extended function 1 setting menu Setting | Initial value
01 | Main encoder operation ON/OFF ON
02 | Click encoder last digit rounding ON/OFF ON
03 | Operation with numeric keys ON/OFF ON
04 | Beep ON/OFF ON
05 | Mode Morse ON/OFF ON
06 | Waming Morse ON/OFF ON
07 | 10-Hz display ON/OFF ON
08 | Meter peak hold ON/OFF OFF
09 | Band memory ON/OFF ON
10 | SSB auto mode ON/OFF ON

ON/OFF ON
ON/OFF OFF

11 | NB2 operation
12 | Memory channel crossing

13 | M.IN auto increment ON/OFF OFF
14 | Standard memory operation with encoder ON/OFF OFF
15 | Scan hold during program scan ON/OFF OFF
16 | Linear control relay ON/OFF OFF
17 | Clone function ON/OFF OFF
18 | Clone function VFQO write ON/OFF OFF
19 | Mute mode ON/OFF OFF
20 | Memory protect 1 (erase inhibit} ON/OFF OFF

21 | Memory protect 2 (write inhibit) ON/OFF OFF




TS-4505/6905

CIRCUIT DESCRIPTION

Extended Function 2 1) CW pitch
If the MIN key is held down and the power switched The pitch can be changed in 9 levels in 50Hz steps.
an, the extended function 2 menu is selected. The sidetone is not changed when the pitch is

- changed. The frequency is not changed endlessly.
The pitch can be set to the following frequencies.
{Initial value: 800Hz)
400 =5 450 25500 = 550 == 600 = 650 - 700 5= 750 = 800H:z

2) Extended function 2 menu

No. Extended function 2 setting menu Setting Initial value
31 | Built-in AT tune ON/OFF ON

32 | Return to receive mode after AT tune ON/OFF ON

33 | Main encoder rotation change 5/10kHz 10kHz
34 | One step of click encoder 1/2/5/10kHz 10kHz
35 | One step of click encoder in the AM BC band | 9/10kHz 10kHz
36 | One step of BAND UP/DOWN key 500/1000kHz 1000kHz
37 | FSK shift width 170/200/425/850Hz 170Hz
38 | Mark during FSK polarity keying ON/OFF ON

39 | FSK tone 1275/2125Hz 2125Hz
40 | CW pitch 400~800 (50Hz step) | 800

41 | RIT variable range +1.1kHz/+2.2kHz +1.1kHz
42 | HELLO display when power is switched on ON/OFF OFF

Adjustment Function
1) Adjustment mode

If the AIP, XIT, and SCAN keys are held down and For the signal-strength meter setting, when the UP
the power switched on, the adjustment mode is en- key is pressed at point S9 and the full-scale point, a
tered. meter curve is automatically created according to the

preset SO point and signal-strength meter voltages at

2) Menu number selection three points.

Select the menu number with the click encoder. For the ALC meter setting, a meter curve is auto-

The menu number can be selected endlessly. matically created according to three points: ALC start,

ALC ZONE MAX, and ALC full scale.

3) CLR key (adjustment menu mode) When adjustment ends, carry out #17 EEPROM
Terminate the adjustment menu mode. write, and after the beep, carry out the next operation.
The adjustment menu mode is terminated only with If the operation is canceled in the middle, or the power

the CLR key. is switched off, data is not written to the EEPROM.

The adjustment menu mode is terminated when the
power is switched off and on again.
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CIRCUIT DESCRIPTION

4) Adjustment menu

Press the UP or DN key. A beep sounds when the write ends

No. Adjustment menu Setting Initial value
01 | CS (Checksum) XXXX -
02 | Write adjusted frequency into Mch with the UP key - -
03 | Change the transmit/receive frequency (Mch number) Channel number | ch00
The frequency is not changed if the UP/DN key is not pressed is displayed
04 | Set RIT zero adjustment VR to zero position, and press the UP key ~ default
05 | Set IFS zero adjustment VR to zero position, and press the UP key - default
06 | IF filter selection 8.83/2.4k, 455/2.4k - None
07 | IF filter selection 8.83/500, 455/500 - None
08 | Signal-strength meter table low band default
UP key when SSG = S9.
UP key when SSG = $§9+60
09 | Signal-strength meter table middie band default
UP key when SSG = S9.
UP key when SSG = S9+60
10 | Signal-strength meter table high band default
UP key when SSG = S9.
UP key when SSG = S9+60
11 { Carrier point LSB adjustment -40~40 0
10-Hz step. Forced to LSB mode
12 | Carrier point USB adjustment -40~40 0
10-Hz step. Forced to USB mode
13 | ALC meter table default
Press the UP key at ALC start
Press the UP key at ALC ZONE MAX
Press the UP key at ALC full scale
14 } Receive DSP signal (RDC) is forced on ON/OFF OFF
15 { Transmit DSP signal (TDC) is forced on ON/OFF OFF
16 | AT10 compuisorily on ON/OFF OFF
17 | EEPROM write -




TS-4505/690S

SEMICONDUCTOR DATA

1/0 Port Expanding Interface : TC9174F (RF unit I1C1, 3)

» Terminal connection diagram

—

oNe m 6] voo . Block diagram

o4 [2] 5] 578 cK sl SO oP-10

op2 [3] [14] cx @ 5 o) M

o3 [4] HE T \]f

op-4 [5] [12] so .

ors [6] [77] op-10

OF-6 E _1_._01 oP-8 Serial /O control circuit

or7 [8] [9] o 518 (5 -———(105 OP-9
C ) /T - L j

i
L

Voo ﬂs}—» M - ] \ A————q.:) oP-8

Latch

N/

GND (!

T 1™ Laten
0oP-1 ﬂzs—-ld 1 - l — -——>975 0P-5
G

O--
3 o

2/
OP-2 OP-4 oP5
+ Terminal function
Pin No.| Symbol Pin name Function / Operation
1 GND Power supply pin Supplies 5V + 10%.
2 OP-1 General-purpose General-purpose output port.
3 OP-2 output port Nch open drain output for high withstand voltage and high current drive.
4 OP-3 No. 1~10 Sink current : 10mA MIN
5 OP-4 Withstand voltage : 18V MIN
6 OP-5
7 OP-6
8 OP-7
9 oP-8
10 OP-9
11 OP-10
12 SO Serial output Data output port of serial /O port, Pch open drain output.
13 S Serial input Data input port of serial 1/O port, schmitt input.
14 CcK Clock signal input Clock signal input port of serial |/O port, schmitt input.
15 STB Strobe signal input | Strobe input serial O port, schmitt input.
16 Vop Power supply pin Supplies 5V £ 10%.
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SEMICONDUCTOR DATA

BCD-Decimal : SN74LS145NS (RF unit IC2)

« Terminal connection diagram

OE:rCT:DVCC
1 27 51 A
2 3] 2] B
3 [ 3] C
4 5 71D
5 [ 119
6 T 01 8
GND [EF L JT'17

+ Switching time waveform
(Voltage waveform of transmission delay time)

———————— v
1.3V 1.3V
Input | : oV
| tPLH i teHL
| ' | = |~~~ Von
Same phase | 13V 1.3v v
output oL
P teuL L tew
fe——{ o]
Reverse phase | H Vou
output 1.3V | 1.3V
~—~—VoL

Condition of all input waveform
Repeat frequency : PRR < 1MHz, tr < 15ns, 1f < 6ns
Duty cycle : 50%

Downloaded by[]
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Function table

No. Input Output
pfclBlAalo[1[2]3][4]s5]6]7]89
oLl L|L|LIL[H|H[H|H[RIH|HA|H]H
1 JL|L|L|H|[H|C|R|IHA|A|H|H|R]IH]H
2 | L|L|A|LIH|H|L|IH|H|R[RIHH]H
3|L|L|H|H|H|H|[HIL|H|R|RIA[H]|H
4 {L|H|L|L|H[AIHIHA|ILIR[A[H[H]TH
5| L|H|L|{H|H|H|H|HIH|JLIR|H|H]|H
6 | L|H|H|L|H|H|H|H|IH|H|L|H|RIH
7| L|H{H|H|[H|R|H|[R|H|H|{H]|L]|H]|H
8| H|L|L|L|H|H|R|H|H|[H|H|H[L]|H
9|H|L|L|H|HR|H|H|H|H|H|H|H|HA|L
HIL|H|[L[H[R[RIA|H|H|R]|A]|H]H
ZIH|[LC[H|[LC|AR|[R|A|H|H|[H|H|H][H]IH
STH|H|L|L|R|A|[H|[R|[A|R]|H|H]|H]H
E{R|H|H|L|R|H|[HIR|H|H|R|[H]|HIH
HIH|{H|H|H|[H|H|H|R|H|R|[H]|H]|H
H : High level, L : Low level
+ Block diagram
—] M) outeuT 0
INPUT A B
(2)
T,_ UTPUT 1
[ &
,;1 3) outPuT 2
(14) ! (4 outPUT 3
INPUT B 3
19 :).)(—)—OUTPUTL
[ 4
! ¢ Do—(—’ourpurs
13 =
|NPUTcuDoL{> oYy
L ¢ (7)
OUTPUT 6
»—-;1
(9)
(12) OUTPUT 7
INPUT D
U0 sutpuT 8
9
» (1 outPUT 9
=


Standard
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SEMICONDUCTOR DATA

Analog Switch : TC4066BF (RF unit IC4)

» Terminal connection diagram + Circuit diagram

Voo
E Voo
13] conT L

E CONT4 INJOUT O l O OUT/AN
E] IN/OUT4 —t
E OUT/IN4 -,
9| ouT/NS T I

8 { INJOUT3

OUT/INY |2

ouT/IN2 [3]

INOUT2 [4 ]

coNT2 5]
CONT3 [6]
Vss E

=

o]

+ Truth table CoNTROL

Control | Impedance between
IN/OUT ~ OUT/IN
H 05 ~ 5 x 10%Q , I
L > 10°Q 5

Vss

Address Latch : TC74HC573AF (Digital unit 1C4)

» Terminal connection diagram + Logic circuit diagram » Truth table

U Inputs Outputs
oE [1] 20] vee 38 LN ey OE | LE | D Q
{11) H X X HZ
LE —— C1
B0 E E Qo — — L L X Qn
D1 E E Q1 DO 2 1D > v |19} Qo L H L L
D1 (3) {18) Q1 L H H H
D2 [4] 17] @2 (4) (17) .
D2 VD g2 X : Don't care
D3 E E Q3 p3 —8 | | (16} 4 HZ : High impedance
D4 (6) (15) Q4 Qn : Q-output level before
D4 E E Q4 D5 N (14) s LE comes to "L"
D5 E E Q5 D6 8 | (13) 06
(9) (12)
D6 [8] 13] a6 D7 —— ——=— Q7
GND [i0] 11] LE
+ System diagram
Do D1 D2 D3 D4 D5 D6 D7
l— D — D —D D D = I 4D L{D
el @ L e L9 e o

Qo a1 Q2 a3 Q4 Qs Q6 Q7 47
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SEMICONDUCTOR DATA

CPU : uPD78213GJ-5BJ (Digital unit IC1)

+ Terminal connection diagram

a B33
222222 c<, L Q2B 3E3
B3ZR2zadaxx8%53533a3

74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 —
66 [«~—() WR
AB Oe—a 1 55 |e—>() PEGAVAIT/ANG
07 Qe—n 2 54 fe—=(0)  PEIREFQ/ANT
D6 Oe—n 3 83— ro7
ADE Oe—m—el 4 52— nc
AD4 (Dyu—ei 5 51 |——=) Po6
AD3 e——of 6 50 —=Q ros
AD2 O-—- 7 49 ———O PO4
vss O——1 8 48 ———=O P03
Vs O— o D78213GJ-5BJ a0 N
AD1 Oe—nf 10 u P 46 (——) P02
AD0 Oe——sl 11 s —=0) Poy
ASTB O—— 12 44 —oo POO
NC O— 13 3 () P37TO3
P2OINMI O——s] 1 42 l——() P36MO2
P21INTPO (Ol 15 41 te—=() P35TO1
P2INTPY O—= 16 o0 —O nNc
P2YINTPUCI O—e 17 39 :8 P34/TO0
P24ANTP3 O——— 18 38 P70/ANO
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
IIRZ3333Tss2233I333z2
$ESESRE P EaEEEs;°
53° £24¢ Fzzz:
* 0 @
> o
w
=]
=
» Block diagram
| ——e ] N
NM PROGRAMMABLE l) )
INTERRUPT (::J - -
INTPO-INTPS:; CONTROLLER .
L ——
RxD e UART
Tx0 BAUD RATE
.
ASCK ="  GENERATOR ©
e [=
SCK w— & b———a
CLOCKED s .
SO/SBO ~——+ SERIAL K 3 e
Py p— INTERFACE 3
]
INTP3 ——+  TIMER/COUNTER
TO0 «—»f < ] U
TO1 ———of 116 BITS) TEMPORARY
, REGISTERS + MICRO ROM
+ MICRO-
TIMER/COUNTER 3 :
INTPO ——=] CHANNEL- <::> St SEQUENCER —>
(PS + 8 BITS) PSW o |
15 3
A4 >
INTP) ———= BOLEAN 2 r
INTP2 —=] TIMER/COUNTER PROCESSOR b
CHANNEL-2 <:‘/'\ & "
TO2 =—*  (PS+8BIS) =
IO
T03 == RAM (256 BIT) g
(::'\‘/ « GR —
[+ N N o
TIMER/COUNTER & g,:f,@,g’:f‘“"“__) o
CHANNEL-3 <;> 5 J v S
PS + 8 BITS|
{PS + 8 BITS) 7 9
PO0-PO3 | ReaLTIME B O | ]
OUTPUT PORT <ﬁ> <:>
PO4-PO7 (4 BITS x 2) |
L _
ANO-AN7 :> ]
Aveee AD CONVERTER O
AVss ———
INTPS ———— POINT ] AAM 258 BT —I

48

l
&

P0O-PO7 P20-P27 P30-P37 P60-P63 P64-P6? PP0-PTS

g Hef

A16-A19 (Extende
AB-A16

ADO-AD7

RD
WR
WAIT
REFRQ
ASTB

X1

RESET
€A

Voo

Vss
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SEMICONDUCTOR DATA

Address Decoder : TC74HC138AF (Digital unit IC5)

» Terminal connection diagram + Logic diagram
\/ BIN / OCT DMUX
A [1] 16] ch A :;: ; o N8 S, A 1) 0 0 N8 5
3 [2] 5] Yo B —3 2 L DN 5 8 g: o i NI
. - C o1 4 2 [N (13) Y2 C —_J1 2 2 N 13) Y2
¢ 3] E Y1 s DN120 s N2 o
Zza [4] 3] V2 6 & PR AN © & s OV 3,
Z28 E E V3 _G1 @ 5 ﬂ zs _G‘l n 5 Nl(L Ys
_ EzA _____B EN 6 [~ (9) Y6 G2A _()__B 6 >ﬁ_ Y6
31E T_T]y.; G2 —{81 DN P AN N v G2s —IBLIN PR AN
- E [10] V5
& [8] BRG
+ Truth table
Inputs Outputs Selected
Enable Select Output
Gl |G2A|G2B| C B|laAa|[Yo[YiivY2]{vs|[va|Vvs|Ve | V7
L X X X X X H H H H H H H H NONE
X H X X X X H H H H H H H H NONE
X X H X X X H H H H H H H H NONE
H L L L L L L H H|H|[H|H]H H Yo
H L L L L H H L H H H H H H Y1
H L L L H L H H L H H H H H Y2
H L L L H H H H H L H H H H Y3
H L L H L L H H H H L H H H Ya
H L L H L | H H H H H | H L | H H Y5
H L L H H Ll H H|H]|H]|H]H L H Y6
H L L H H H H H H H H H H L Y7
X:Don't care
System diagram
15 Y0 )
[ 1 (3 14 34
A —I >o-T-ci >—
¢ 1332
SELECT B2 ¢ : : 12 33
INPUTS DATA
11 — [ OuTPUTS
rH Ya
L :
2 Ve
— 7 -
[ Gaa 2 Y7
ENABLE4 G2 -2 ’
INPUTS 5
G1

49



50

15-4505/690S

SEMICONDUCTOR DATA

Encoder Gate Array : LZ92K371 (Digital unit IC8)

+ Terminal connection diagram - Description of terminal
r p N ” Pin No. [ 1/0 | Signal name | Pin No. | 1/0 | Signal name

R — 1 - GND 13 | TO D7

2 [ 123
N — —2 2 { - | N L1l - ] N
o — — o1 3 |icu CK3 15 | TO D6
— 4 |Icu CK4 16 | 70 D5

5 1 320
5 |Icu CK1 17 - NC

6 719
‘ 6 |icu CK2 16 | TO D4

7= 118
‘ 7 - NC 19 | TO D3

s 317
| 8 IC AQ 20 | TO D2

9 ] 116
9 IC CS 21 - NC
10— 115 10 | IC RD 22 | 70 D1
n :': ‘:1: 14 1 | - NC 23 | 10 DO
K (T el 12 | - GND 24 | - Vee

IC : Input terminal (Input CMOS level)
ICU : Input terminl {Input CMOS level, with pull-up resistor|
TO : Output terminal (Tristate output buffer)

« ACresponse

a0 >k |
) < item Symbel | Min | Typ [ Max | Unit

T1 T3 Address CS, T 50 ns
RD setup time
Cs, RD CS, RD access time T2 200 | ns
Address hold time T3 0 ns
CS output hold time T4 20 ns

DO ~ D7 X

T2 T4 |

System Reset : M51951BML (Digital unit IC10)

« Terminal connection diagram

[ 1]

» Operation waveform

% 1 ]
s i i '
o 1 ! |
2 1 i
is ! i !
£ ' ! .
| | v »
| 1 I I2 I | 3 I | | ! t
| ! !
|
g | ; b
N ' -
H 2 g, ! — ]
+ Block diagram £ €51 " T
o5 ]
Power supply L[E® ! : : N
y : T tV
A _ Insufficient I
l‘ output !
1
Ta' Apsre—-—---- - td = 200usec
3 1
§ ,' A : Output supply voltage
g 1
——
8 o= , >
0.67V typ 025V typ Power supply voltage




TS-4505/690S

SEMICONDUCTOR DATA

Frequency Divider : uPD74HC390G (PLL unit IC1, 2)

+ Terminal connection diagram » Block diagram
vop CLOCKw RESET Qi CLOCK2s Qu Qss Qe
[e] [l a1 [5] [e] [ [ro] [o]
| A 1 ] | CLOCK1 d Binary Q1
o]} CLKz2 Q Qs Qs
R LK [
y
> Q2
a CLOCKz2 -qd Pental Q3
A CLKs Y
[o}] CLK2 Qs Qs ’
| 1 ] RESET——'—.——"I

» Truth table » Timing chart (When connecting Q1 with CLOCK)
CLOCK RESET OUTPUT
X X H L
™ X L Binary count RESET _—I
X AL L Pental count
= : High level

KHal o— LI
o T
o | I
a | I -

D-FF : SN74S74NS (AT unit IC1)

» Terminal connection diagram » Function table
. P Input Output
1ICLR T ([~ ) [T vee PRICR|{ck [ D | Q] Q
1D ] O 137 2CLR LiH X X]HJL
H L X X L H
1CK [Z 12 -

— D L L X X ? ?
10 5] 0] 2PR H|{H| T L] L]H
1Q ] T 20 H|HJ{L]X][Qo]Qo
i 5 20 H : High level T : Rising edge

GND —— 2Q L : Low level Qo: State before T

X :No indication ? : Unstable state
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TS-4505/6905

PLL : CXD1225M (PLL unit IC5, 6)

+ Block diagram

SEMICONDUCTOR DATA

Vss AMI Voo FMI BO AO
{12\ (73) (o) () (o) () ()
1 10 8
W j/a —\ \‘[‘/ \T Y Y
g Mmp.
Swallow 1/4, 15
counter prescaler 112 prescaler
Amp.
\ o Main divider
/ {16 bit, programmable)
Amp.
Substrate voltage .
generator UP/DOWN count (18 bit)
> Shift register (20 bit) Phase comparator |
Latch (19 bit)
!
Timing Reference divider oscC
controller {14 bit, programmable)
4 ( ; /L
o/ -/ S "/ \_/
Ves CLK LAT DIN X0 PD
» Terminal description
Pin No. | Symbol Description
1 Vs Board terminal (connection a 0.01uF capacitor between GND).
2 CLK Clock input for 20-bit series data input {shifted by rise).
3 LAT Latch signal input terminal for shift register input data {latched by rise) and
up/down clock input terminal {Changes the state at rise).
4 DIN Data input terminal and up/down mode select terminal (up mode for "'H" level, down mode for "L" level).
5 Xl Reference signal generating oscillator connecting terminal {max. 13MHz, standard 4.0MH2).
6 X0
7 PD Phase comparator output terminal (3 states).
8 AO External control signal output terminal/uniock output terminal (E/E MOS push-pull).
9 BO External control signal output/data check terminal {E/€ MOS push-pull).
10 ™ RF signal input terminal {300MHz or 350MHz max.). 1/2 prescaler incorporated.
1 FMI RF signal input terminal {150MHz or 180MHz max.}
12 Vop Power supply (+5V).
13 AMI RF signal input terminal (A0MHz or 50MHz max.).
14 Vss GND terminal.
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TS-4505/6905

DESCRIPTION OF COMPONENTS

RF UNIT (X44-3130-XX) -00 : TS-690S -01 :TS-450S
Ref. No. Use/Function Operation/Condition/Compatibility
Q1,2 DC switch K1 control when ATT.
Qs RF amplifier 21.5MHz~40.5MHz
Q4 Buffer 21.5MHz~40.5MHz
Q5 DC switch RX signal line to GND when TX
Q6 DC switch On when 21.5MHz~26.5MHz, off when 26.5MHz~40.5MHz.
Q7 RF amplifier 40.5MHz2~60MHz. (TS-690 only)
Q8 BUffer 40.5MHz~60MHz. (TS-690 only)
Q9,10 RX RF amplifier When AIP off.
Q11,12 DC switch On when AIP on.
Q13 DC switch Off when AIP on.
Q14-~17 RX 1st mixer frx = 73.05MHz.
Q18 TX RF amplifier Drive output.
Q19 TX ampilifier
Q20,21 TX 3rd mixer Conversion transmission frequency 73.05MHz.
Q22,23 DC switch Off when ~40.5MHz, on when 40.5MHz~60MHz.
Q24 VCO amplifier
Q25 IF amplifier 73.05MHz.
Q26,27 2nd mixer 73.05MHz — 8.83MHz.
Q28 IF amplifier 8.83MHz.
Q29,30 3rd mixer 8.83MHz — 455kHz.
a3 Buffer 8.83MHz for NB.
Q32~34 Amplifier 8.83MHz for NB.
Q35 Switching For NB2.
Q36 Buffer For NB.
Q37,39,40 Switching For NB1.
Q38 AGC ampilifier For NB.
Q41 Switching For RBK.
Q42 Switching When NB and RBK.
Q43 Switching On when RBC.
Q45,46 TX 2nd mixer 8.83MHz — 73.05MHz.
Q48 IF amplifier 8.83MHz ALC, CKY.
IC1 interface for I/O port extended RF BPF.
1C2 BCD — decimal RF BPF selection.
IC3 Interface for /O port extended 8.83MHz filter changeover.
iIC4 Analog switch NB changeover.
1C5 Mixer 455kHz and 8.375MHz.
D1~-4 Lighting surge protection
D5 Relay surge voltage absorption
D6 Switching 8.83MHz filter changeover.
D7~-26 Switching BPF changeover. (D16, 26 : TS-690 only)
D27~30 Switching AlP changeover.
031,32 Reverse current prevention AIP control changeover.
D33 Voltage regulator 5.1V,
D34,35 Reverse current prevention Bias of TX mixer.
D36,37 Switching TX/RX changeover of VCO.
D38 Reverse current prevention For AGC.
D39 Switching On when RX.
D40~44 Switching 8.83MHz filter changeover.
D45 Switching On when TX.
D46~49 Switching 8.83MHz filter changeover.
D50 Switching On when TX.
D51 Switching On when RX,
D52 Switching 8.83MHz filter changeover.
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T15-4505/690S

DESCRIPTION OF COMPONENTS

54

Ref. No. Use/Function Operation/Condition/Compatibility
D53 NB detection For NB1 and NB2.
D54 Switching Speed up rise time of RBK.
D55 Switching 8.83MHz filter changeover.
D56 Voltage regulator 5.1V.
D57 Switching On when RX LO2 (64.22MHz) .
D58 Switching 8.83MHz filter changeover.
D59 Switching On when TX LO2 (64.22MHz2).
D61,63 Switching On when AIP on.
D62,64 Switching On when AIP off. (TS-690 only)
D501 LED for ON AIR Active "H".
D502 LED for AT TUNE Active ""H".
D503~611 Reverse current prevention

FINAL UNIT (X45-3400-XX) : HF 100W

-00 : TS-690S

-01 : TS-450S

Ref. No. Use/Function Operation/Condition/Compatibility
Q1 Pre-drive amplifier Wide-band amplification of HF band.
Q2,3 Drive amplifier Push-pull wide-band amplification of HF band.
Q4,5 Final amplifier Push-pull wide-band ampilification of HF band.
Q6 Supply of bias for drive Temperature compensation of drive.
Q7 Supply of bias for final Temperature compensation of final.
Qs Switching For drive of fan motor when TXB "H".
IC1 AVR +8V of digital line.
IC2 AVR +5V.
IC3 AVR +8V of analog line.
D1 Temperature compensation Temperature detection of pre-drive.
D2 Temperature compensation Temperature detection of drive.
D3 Temperature compensation Temperature detection of final.
D4 Surge absorption For relay. (TS-690S only)
D5 Surge absorption For fan motor.
D6 Protection of reverse connection For power supply terminal.
D7.8 Reverse current prevention TS-690S only.
TH1 Temperature detection of unit 1/2 : High speed operation of fan motor. 2/2 : Power down.

FINAL UNIT (X45-3420-00) : 50MHz 10W

TS-690S ONLY

Ref. No. Use/Function Operation/Condition/Compatibility
1] Drive amplifier of 50MHz band
IC1 Final amplifier of 50MHz band

FINAL UNIT (X45-3430-00) : 50MHz 50W

TS-690S ONLY

Ref. No. Use/Function Operation/Condition/Compatibility
Q1,2 Final amplifier of 50MHz band Push-pull ampiifier.
Q3 Supply of bias for final Temperature compensation of final.
Q4 Switching For drive of fan motor when TXB "H".
D1 Temperature compensation Temperature detection of final.
D2 Surge absorption For fan motor.
TH1 Temperature detection of unit 1/2 : High speed operation of fan motor.  2/2 : Power down.




TS-4505/6905

DESCRIPTION OF COMPONENTS

DIGITAL UNIT (X46-312X-XX) 0-11 : TS-690S (K,P) 0-12 : TS-450S (K,P) 0-21 : TS-690S (X,M)

0-22 : TS-450S (X,M) 0-23 : TS-450S (M2) 2-71:TS-690S (E) 2-72 :TS-450S (E) 2-73 : TS-690S (E2) 2-74 : TS-4508 (E2)

Ref. No. Use/Function Operation/Condition/Compatibility
ol Signal switching Automatic transmission changeover.
govi Signal switching AT-300 control output (TS).
a3 Signal switching AT-300 control output {TT).
Q4 Signal switching AT-300 control input (TS).
a5 Signal switching AT-300 control input (TT).
26 Signal switching AT TUNE LED control.
<1 CPU 8 bit microprocessor.
<2 ROM 32K byte.
€3 RAM 8K byte.
C4 Address latch Separate from multiplexer address/data bus output.
C5 Address decoder Converts the address signal into a chip select signal for each IC.
C6,7 I/O port 8 bit x 4, 4 bit x 1, 36 ports.
C8 Encoder gate array Pulse count of encoder.
C9 EEPROM EEPROM (4096 bit) for memory of mainframe data.
€10 System reset Generate reset signal by power supply voltage.
11 Reverse logic OR gate Chip select signal combination for RAM.
Ci2 Buffer Buffer of serial interface (ACC1).
13,14 Inverter Shape waveform of reset signal.
Ci15,16 Inverter Click encoder shape wave.
01,2 Switching Select back up power of RAM.
D3 Protection diode Protection input port from MIC UP switch.
D4 Protection diode Protection input port from MIC DOWN switch.
D5 Diode for discharge For discharge of reset voltage.
26~13 Protection diode A/D converter input port protection.
220~27 Switching Destination selection.

IF UNIT (X48-3090-XX) -00 : TS-690S -01 : TS-450S
Ref. No. Use/Function Operation/Condition/Compatibility
| Q1 Muting of reception RBC:
| 02,3 IF amplifier of reception
Q4.6 Switching RXB except FM mode, changeover of 455kHz IF filter.
Q5 Switching RXB when FM mode, changeover of 455kHz IF filter,
Q7 Muting of reception FM, RBC.
a8 IF amplifier of reception
2 IF buffer of reception AM detection, AFC, squelch.
210 Buffer for AM detection
Q11,12 Switching 14V when transmission.
Q13,14 Gain down of reception When 28MHz band.
Q15
Q16,17 Gain down of reception When 50MHz band. (TS-690S only)
Q18 Switching During transmission of AM, SSB mode, changeover of 455kHz IF filter.
o3k:] Mode B $SB88, CWB.
Q20 Mode B FMB, FSKB.
an Mode B AMB, FMNB.
Q22 Noise amplifier
Q23 FM detection output low-pass filter De-emphasis.
Q24-~27 Squelch switching
Q28 Switching Power on of Q29 when RDC is low (DSP when reception).
| Q29 Active low-pass filter Low-pass filter of IF output for DSP-100.
| Q30 AF pre-amplifier
| Q31 Muting of reception Squelch, RBC, RBK.
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15-4505/690S

DESCRIPTION OF COMPONENTS

56

Ref. No. Use/Function Operation/Condition/Compatibility
Q32,33 Amplifier for FM S-meter
Q34,35 Switching BV except FM mode {NFMB),
Q36 AGC amplifier
Q37 Muting Cut S-meter output during transmission.
Q38,39 dB amplifier Voltage of dB meter.
Q40 Switching Squelch.
Q41 Switching Packet sauelch.
Qa2 Switching ON/OFF of relay far external linear ampiifier,
Q43 Drive amplifier for modulation
Q44,45 Switching 8V [NTDB) except DSP transmission mode.
Q46 Switching 8V {TDB) during DSP transmission mode.
Q47 Muting RLB line to the GND when power on.
Q48 Switching Delay timing of CKY when CW mode.
Q49 Switching Off when transmission inhibit.
Q50 Switching On when TXB. Send transmission signal to mocroprocesser,
Q51 Switching On when CW mode (changeover CW and without CW.)
Q52 Switching On when SS line is "L".
Q63 Switching On when PKSis "L".
Q54 Switching On when PKS is "L". (VOXline "L"
Q55 Switching On when VOXis "L".
Q56 Switching On when key down.
Q57 Muting On when reception.
Q58 Switching 8V when 50MHz band (50B). (TS-630S only)
Q59 Switching "FM-N" VAR on.
Q&0 Mic amplifier
Q81 Switching On when AM, FM, PROC.
Q62,63 Switching On when PROC.
Qe4 Muting Packet, on when reception.
Q865 Switching 8V when packet (PPD).
Q66,67 Switching On when transmission power 10W {(PD10 = 8V).
Q68 Switching "MIN" VR on.
Q69 Switching "S0W'" VR on.
Q70 Switeing "10W" VR on.
a7 Switching "B0M B0W" VR on. (TS-690S only)
Q72 Switching Power supply for TU-8.
Q73 VOX amplifier
1C1 Product detection SSB, CW, FSK detection,
IC2 Switching Changeover for each made of receiving audio signal.
IC3 Serial data — decimal Changeover of CWC, SSBC, FSKC, AMC, FMC, FM-NC, IF filter.
IC4 FM IF stage, detection
IC5 AF power amplifier
IC6 Meter amplifier S-meter, ALC meter.
IC7 Switching Changeover AGC, S-meter.
IC8 Balanced modulator S5B8, AM modulation.
IC9 Analog switch CW, FM, FSK carrier output.
IC10 Serial data — decimal
IC11,12 Switching Timing.
IC13 Analog switch Mic amplifier output when DSP does not used.
IC14 Analog switch MAQ (DSP3 connector} output,
IC15 Mic amplifier with ALC.
IC16 Amplifier Transmission power control.
D1 Switching Changeover 455kHz IF filter (reception side).
D2 switching Changeover 455kHz IF filter {transmission side).
D34 Switching Changeover 456kHz IF filter (12kHz or 6kHz).




TS-4505/690S

DESCRIPTION OF COMPONENTS

1 Ref. No. Use/Function QOperation/Condition/Compatibility

DE.B Switching Changeover 456kHz IF filter {2.4kHz).
D78 Switching Changeover 455kHz IF filter {500Hz).

D9 " Switching Changeover 45BkHz IF filter [reception side, except FM mode).

Did Switching Changeover 455kHz IF filter {reception side, FM mode).
b2 Switching Changeover 455kHz IF filter {ransmission side).
B13 Switching Changeover 455kHz [F filter (transmission side when transmitting for DSP usel.
D14 Reverse current prevention FM, RBC.

D15 AM detection

016,17 Reverge current prevention CKY.

D18 Reverse current prevention CW.

D19 AVR 5V.

D20 Reverse current prevention TXB.

D2 Rectification FM noise amplifier output,

D22 Reverse ¢urrent prevention AM, SSB.

D23 Reverse current prevention 888, CW.

D24 Reverse current prevention FSK.

D25 Reverse current prevention FM squelch signal.

026 Rectification SSB squelch, AGC.

D27 Reverse current prevention FiV.

D28 Reverse current prevention Squelch.

D29 Reverse current prevention RBC, ABK,

D30 Rectification FM S-meter voltage.

D31 Rectification dB mater voltage.

D32 Spike absorption

D33 Aeverse current prevention Upset carrier balance during AM mode.

D34,35 Switching Carrier output. ]

D36 Pin diode Carrier level adjust.

D37 Reverse current prevention 8s8.

038 Reverse current prevention Carrier VR voltage.

039 Reverse current prevention D34, 35 is on when Q43 is off in FEK rmode.
D40 Reverse current prevention D34, 35 is on when 043 is off in CW, S8B mode.
D41 Reverse current prevention

D42 AVR 5V,

043,44 Switching Transrmission infibit when power on.

D45 Switching

D46 Reverse current prevention 88, VOX, KEY.

D47 Reverse current prevention TXB.

Dag Reverse current prevention Cw, DELAY.

D49 Reverse current prevention 8S.

D60 Reverse current prevention CW break-in.

D51 Reverse current prevention PKS.

D82,53 Reverse current prevention KEY.

D54 Reverse current prevention Transmission inhibit when power on (VOX onl.
Ds5 Reverse current prevention AM,FM.

056,57 Reverse current prevention

D58 Reverse current prevention PROC.

D59 Reverse current prevention

D&O Rectification Voltage for ALC.

D61 Reverse current prevention

D62 Voltage shift External ALC voltage.

D63 Reverse current prevention

D64,65 AVR

066,67 Reverse current prevention

D69 Reverse current prevnetion ALC, S-meter voltage.
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15-4505/690S

DESCRIPTION OF COMPONENTS

Ref. No. Use/Function Operation/Condition/Compatibility
D7 Reverse current prevention 28MC.
D72 Reverse current prevention 50MC. (TS-690S anly)
D73 Reverse current prevention

PLL UNIT {X50-3150-XX}

-00 : TS-690S

-01 : TS-4508

Ref. No. Use/Function Operation/Condition/Compatibility

Q1 Q8C STD Reference signal f§T0 20MHz.

Q2 Buffer fsro.

Q3 Buffer 20MHz (CAR reference) output.

Q4 Buffer IC1 frequency divider input.

Qs Active LPF 10kHz (DSP reference) output.

Q6 Switching VCO1-A changeover.

Q7 Switching vCO1-B changeover,

Qs Switching VCO1-C changeover,

as Switching VCO1-D changeover. (TS-690S only)

Q1o VCO1-A 73.08~83.56MHz,

Qi vCO1-B B83.55~94 B5MHz,

Q12 VCO1-C 94.55-113.05MHMz,

Qi3 vCeoi1-D 113.05~133.056MHz. (TS-690S oniy}

m4 Buffer VCO1.

s Buffer LO1 output 73.08~133.06MHz,

Q16 Buifer IC4 mixer input 73.08~133.06MHz.

Q17 Buffer PLL IC5 input B~48MHz,

Q18 Amplifier PLL IC5 input 6~46MHz.

Q19~21 Active LPF ' Comparison S00kHz.

Qz22 Switching "L when unlock.

Q23 Amplifier LO2 output 64.22MHz.

Q24-26 Active LPF Comparison 20kHz (FM : 5kHz).

Q27.29 Switching PLL IF BPF changeover. (TS-690S onlyl.

Q28 Switching On when 1C4 mixer input 67.05~67.56MHz. (TS6905 only)

Q30 Switching On when IC4 mixer input 87.05~87.55MHz. {TS-8805 only)

aan Switching VCO1 BPF frequency band changeover on when VCO1-A,

IC1,2 Frequency divider 1/4, 1/5, 1110, 1410,

IC3 Mixer 1:87.05~87.55MHz output. 2 : 67.05~87.55MHz input.
5 : 20MHz input. (TS-690S only)

IC4 Mixer 5 : 73.08~133.05MHz input. 11 : 67.05~67.55MHz or 87.05~87.55MMHz input.
13 : 6~46MHz or 26.5~46MHz output.

iCs PLL 2~4 : Frequency division ratio input. 5 : BMHz input. 7 : PD output.
8 : UL output {"'H" when UL). 14 : 6-48MHz or 26.5~46MHz ingut.

IC8 PLL 2~4 : Frequency division ratio input. 5 ; BMHz input. 7 : PD output,
8 : UL output {"H" when UL). 12 : 64.22MHz input.

IC7 AVR +8V {for PLL active LPF, for VCO2 module).

(03 Vari-cap diode VCO1-A,

D2 Switching VCO1-A output.

D3 Vari-cap diode VCO1-B.

D4 Switching VvCO1-B output.

D5 Vari-cap diode VCO1-C.

D§ Switching VCO1-C output.

D7 Vari-cap diode VCO1-D, (TS-6308 only)

D8 Switching VCO1-D output. (TS-820S only),

(B8} Switching UL signal.

£10 Vari-cap diode VCO1-C.

011,52 Switching On when 1C4 mixer input 67.06~67.56MHz. (TS-690S only}

D13,14 Switching On when 1C4 mixer input 87.05~-87 55MHz. (TS-6905 only)




TS-4505/690S

DESCRIPTION OF COMPONENTS

CAR UNIT (X50-3160-00}

Ref. No. Use/Function Operation/Condition/Compatibility
o1 Amplifier 510 20MHz.
Q2 Buffer D/A buffer (DDS1).
Q3 Buffer D/A buffer {DDS2).
Q4 Buffer CAR output 458kHz.
05 Buffer IC4 mixer input 8.376MHz.
Q6 Amplifier Triplication 60MHz.
Q7 Qsc LO3 signat 8.375MHz.
Q8 Butfer LO3 output 8.375MHz.
ol:] Buffer DLO output 67.06~67.66MHz.
IC1 DDS DLO 1.325~0.825MHz.
1c2 DDS CAR, FSK modulation 455kHz.
IC3 Buffer Inverter fSTD.
Di Switching RTK.

" FILTER UNIT (X51-3110-XX)

00 : TS-690S (K, X.P,E.E2) -01:TS-450S (K.X,P,E,E2) -21 :TS$-680S (M} -22 :TS-4508 (M. M2)

Ref, No. Use/Function Operation/Condition/Compatibility
oM Relay driver 21.5~30.5MHz LPF relay.
Q2 Relay driver 25.0~30.5MHz AT coil tap relay.
I Band data decoder
IC2 Relay driver
]} Surge absorption 0.3~2.5MHz LPF relay.
D2 Surge absorption 2.5~4.0MHz LPF relay.
03 Surge absorption 4.0~7.5MHz LPF relay.
D4 Surge absorption 7.5~10.5MHz LPF relay. (M,M2 only)
D5 Surge absorption 10.5~14.5MHz LPF relay.
D6 Surge absorption 14.6~21.5MHz LPF relay.
D7 Surge absorption 21.5~30.5MHz LPF relay.
D8 Surge absorption 30.5~60MMz LPF relay. (TS-6908 only)
D9 High frequency rectification Reflected wave rectification.
[03]1] High frequancy rectification Forward wave rectification.
b1 Lightning surge ahsorption Far ANT1 (HF/50MHz band).
D12 tightning surge absorption For ANTZ2 (50MHz band}. (TS-6908 only).
D13 Surge absorption TX/RX changeover relay,
D14 Surge absorption ANTI/ANTZ changeover relay. {TS-690S only}
D15 Vohage stabilization +5V stabilization.
D16 Reverse current prevention
D17,18 Reverse current prevention {Except M,M2)

AT UNIT/AT-450 (X53-3370-00)

Ref. No. Use/Function Operation/Condition/Compatibility
01,2 Amplifier Waveform shaping.
o3 Switching On when APRE "H".
Q4,5 Switching Motor speed control pulse.
015 Switching K1 relay changeover.
&1 D-FF Phase difference detection
IC2 Analog swilch Far control changeover motor 1.
'C3 Analog switch For contral changeover mator 2.
IC4 Motor drive For motor 1.
IC5 Moteor drive For motor 2.
iC6 Comparator Amplification difference detection.
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TS-4505/690S

DESCRIPTION OF COMPONENTS

Ref. No. Use/Function Operation/Condition/Compatibility
1 Detection Current component armplification detection.
D2 Detection Voltage component armplification detection.
D3-8 Switching Clipper.
Do Switching Spike absorption.
D101~106 Switching Spike absorption.

VCO2 (X58-3390-03)

Ref. No. Use/Function Operation/Condition/Compatibility
o1} VCO0 {PLLY) 64.22MHz2
Q2 VCOO buffer
5] VCOO frequency visble
SIDE TONE {X59-1060-00)
Ref, No. Use/Function Operation/Condition/Compatibility
Q1 SIDE TONE oscillation 800Hz.
m Switching Turned ON whan KEY DOWN,
02 Prevention of reverse current
03 Temperature compensation
VOX {X59-1080-00)
Ref. No. Use/Function Operation/Condition/Compatibility
1C1 (3/2) Comparison of VOX level
IC1 (2/2) Comparison of ANT| VOX level
2 NOR circuit (RS flip-fiop)
1 Switching transistor Q1 is ON when 1C2/11pin is 'H'
D1.2 Prevention of reverse current

FM MIC AMP {X59-3000-03)

Ref. No. Use/Function Opesretion/Condition/Compatibility
IC1 /2 Low-pass filter 1.2 ; Qutput
IC1 (2/2) Limitting amplifier 6 : Input 7 : Quiput
o SUB TONE

NOTCH (X59-3030-00)

Ref. Mo. Use/Function

Operation/Cndition/Compatibility

tC1 Active BPF
NOTCH gain compensation amplifier

NB2 {X59-3350-00)

Ref. No. Use/Function QOperation/Condition/Compatibility
1C1 One-shot multi vibrator Synchronized to pulse, with width of 1/4.4/4 : 5mS and 2/4.3/4 : 40mS,
]} Switching transistor Turned ON when pulse is 15mS.
Q2 Switching transistor Turned OFF when pulse is 40mS,
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DESCRIPTION OF COMPONENTS

TRX (X59-3680-01)

Ref. No. Use/Function Operation/Condition/Compatibility
Q151 Switching Receive voltage supply.
|52 Switching Transmitter voltage supply.
Q153 Switching Transmitter.
Q154,155 Switching Receive.

: SELECT {X59-3920-00)
| Ref. No.’ Use/Function Operatien/Condition/Compatibility
1€ Analog switch Changeover of notch, flat signal, changeover AF signal for OSP.

BK-IN (X59-3930-00)

Ref. No, Use/Function Operation/Condition/Compatibility
4] Switching Tirme constant changeover when CW,
IC1 Inverter
Ic2 NAND RBC.
(€3 NAND CKY.
D Discharge Discharge of C1.
p2 Discharge Discharge of C3.
D3 Reverse current prevention

METER {X59-3940-00)
Ref. No. Use/Function Operation/Condition/Compatibility
IC1 Amplifier For VSF, VSR.

0,2 Reverse current prevention
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% New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans e Parts No. ne sont pas fournis
Teite ohne Parts No. werden nicht geliefert.

TS-4505/6908
Ref. Ne. Address |New Parts No. Description Desti- |Re-
Parts nation Imarks
¢+BER (4 B |H 5 & B % B & &8/ H it |
TS$-4505/6908
1 iB * (AQ1-2028-02 METALLIC CABINET(TEP}
2 38 x (A01-2029-02 METALLIC CABINET(BOTTOM)
4 3B A40-0630-13 BOTTEM PLATE
10 2G * |A62-0102-013 PANEL 4508
10 26 * |A62-0109-03 PANEL 6908
14 26 *x |A62-009%-02 PANEL ASSY 4505
14 26 x {A62-0106-02 PANEL ASSY 6905
22 3D * |A82-0004-04 REAR PANEL 450/AT
23 2G x (B10-1167-13 FRONT GLASS
24 2H B11-0466-04 FILTER
25 11 % |B38-0361-05 LCD ASSY
- - B42-1729-04 LABEL(WITH AT) 4S0/AT
27 3B B42-3343-04 LABEL{(S/NB)
28 2F * [B42-3464-04 LABEL{(REAR)
29 27 *x |B42-3465-04 LABEL
30 38 x (B44-2163-04 LABEL(UPC CBRD)
34 iP B46-0410-30 WARRANTY CARD K
34 1P B46-0419-00 WARRANTY CARD EE2
34 1P B46-0422~00 WARRANTY CARD P
37 1P x |B62-0095-00 INSTRUCTIGN MANUAL KX
37 1P * |B62-0096-~00 INSTRUCTION MANUAL MM2P
37 1P x |B$2-0096-00 INSTRUCTION MANUAL EE2
37 1P x |B62-0097-00 INSTRUCTIGN MANUAL EE2
40 3B * [B72-0352-04 MODEL NAME PLATE (630S) K
38 1P x |B§2-0099-00 INSTRUCTIGN MANUAL (COMMAND)
40 3B *x [B72-01768-04 MODEL NAME PLATE {4505/AT) XPEEZMM2
40 3B x |B72-01682-04 MODEL NAME PLATE (680S) XPEEZM
40 38 * 1B72-0353-04 MODEL NAME PLATE (4505/AT) K
48 1K E04-0167-05 RF CBAXIAL CABLE RECEPTACLE
49 18 E07-0751-05 7P DIN PLUG ASSY (ACSY?)
50 10 EQ7-1351-05 13P ROUND PLUG ASSY(ACSY)
51 ik * [E23-0677-04 GND TERMINAL
52 10 E30-3035-05 DC CABLE
54 16 E31-2154-05 CONNECTING WIRE(CAL>
- £31-3301-05 CONNECTING WIRE
- E31-6066-05 FLAT CABLE
- E37-0234-05 FLAT CABLE
- * [E33-1951-35 FINISHED WIRE SET
- x |E37-0193-0% FLAT CABLE (PLL-GIG)
- x |E37-0194-05 FLAT CABLE {RF/SW-DIG)
- x |E37-0195-05 FLAT CABLE (DIS-DIG,RF-DIG)
- * |E37-01%96-05 CONNECTING WIRE (PLL-RF/LS1)
- x |E37-0197-05 CONNECTING WIRE (PLL-RF/LO®2)
- * (E37-0198-05 CONNECTING WIRE (CAR-PLL/20M)
- x |E37-0199-15 CONNECTING WIRE (PLL/8-CAR/S)
- x |E37-0200-05 CONNECTING WIRE (S0M 10W/69%08)
- x |E37-0208-05 FLAT CABLE (RF-IF)
- x |E37-0225-05 CONNECTING WIRE (CAR-PLL/DL®)
- * |E37-0227-05 CONNECTING WIRE (RF-FILTER)
77 18 F06-4029-05 FUSE (4A ACSY)
80 1F * {F0%9-0429-05 FAN (HE)
81 2B x |F10-1490-03 SHIELDING PLATE (FILTER) 4508
81 2B ¥ |F10-1492-03 SHIELDING PLATE (FILTER? 69038
62 1E ¥ |F10-1491-02 SHIELDING PLATE (FINAL) 4508
L:Scandinavia K:USA P:Canada $§-430: ; ﬁ';z'g 'E'Eg'm'mz
Y:PX{Far East, Hawai)  T:England  E:Ewrope 6905: K.X.PEEZ,
62 Y:AAFES(Europe) X:Australia ~ M:Other Areas A\ indicates safety critical components.




x New Parts
Parts without Parts Ne. are not supplied.
Les articles non mentionnes dans le Parts Mo, ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert,

TS-4505/690S

PARTS LIST

TS-4505/6905

Desti- IRe-

Ref. No. Address |New Parts No. Description
Parts nation |marks
gmEEs | E|§ ¥ & & 5 B R &sES7H B it |
B3 2K x |F10-1493-02 SHIELDING PLATE (FINAL) 69085
B4 18 x |F10-1494-03 SHIELDING PLATE (PLL?>
BS 1E ¥ |F10-1495-0D3 SHIELDING PLATE (CAR)
B6 3K x |F10-14%36-03 SHIELDING PLATE (10W SOM» 65308
87 1F x |F10-2011~03 SHIELDING PLATE (FAN)
88 1K x |F20-1071-04 INSULATING BR®ARD(FILTER)
- F§1-0011-05 FUSE (6 X30NM) (25A)
90 18 F51-0011-05 FUSE¢&6X30MM) {25A ACSY)
92 3A G02-0505-05 SPRING
93 1A Gi10-0656-04 NON-WOVEN FABRIC(SP)
- G11-0609-04 CUSHIGN
95 3E G13-0831-04 CUSHIGN (TU-8)
- G13~-0855-04 CUSHIGH
97 16 * (G13-1321-04 CUSHIGN (KNOB)
98 2H *x |G13-1322-04 CUSHI®GN (KNOB)
99 1A * (G13-1323-14 CUSHIO®N (5P)
100 20 * [H10-2727-02 POLYSTYRENE FOAMED FIXTURE(F)
101 2P x |H10-2728-02 PESLYSTYRENE FEAMED FIXTURE(R)
102 1P H12-1315-04 PACKING FIXTURE
- H13-0860-04 PROTECTI®N B®ARD
103 2P * [H20-1440-03 PROTECTION COVER
104 18 H25~-0079-04 PRBTECTI®N BAG KPMM2X
105 10 H25-0112-04 PROTECTISN BAG (DC CABLE)
106 18 H25-0029-04 PROTECTIGN BAG
110 e * |H52=-0121-04 ITEM CARTON BOX (4505AT) KXPMM2
110 30 * [HS52-0125-04 ITEM CARTEN BOX (4508 ) KXPMM2
110 3e x |H52-0129-04 ITEM CARTON BOX (6903 ) KXPM
110 30 * |H52-0209-04 ITEM CARTEN B&X (450SAT) E,EZ
110 30 x |H52-0210-04 ITEM CART®N BEX (4505 ) E,E2
110 30 * [HS2-0211-04 ITEM CARTGN B&X (6903 E,E2
111 3P x [H62-0107-D4 OUTER PACKING CASE(A450SAT) KXPMM2
111 3p * (H&2-0108-04 GUTER PACKING CASE(4505 ) KXPMM2
111 3P x |H62-0109-04 QUTER PACKING CASE(69035 KXPM
111 3p * |H62-0181-04 OUTER PACKING CASE(4505AT) E,E2
111 3ap x 1H62~-0182-04 OUTER PACKING CASE(4508 ) E,E2
111 3ip * |H62~0183-04 OUTER PACKING CASE(690S5 ) E,E2
114 3B J02-0323-05 FOST (R)
115 3a J02-0440-04 FEAT (SuUB»
116 1A J02-0441-05 FOOT (SMALL?}
117 3A JO2-0442-04 FOOT {(F)
- J13-0414-05 FUSE HOLDER
121 3A,3B J21-4208-04 MOUNTING HARDWARE(SUB-FO8T)
122 2H J31-0141-04 COLLAR (MIC)
- J&1-0307-05 WIRE BAND
124 1B K01-0416-0% HANDLE
126 3A * 1K21-0791-02 KNOB (MAIND
127 18 K23-0712-04 KNGB {Vax, Acsy)
130 26 K29-3173-04 KNOB(BUTTON)
131 2G K29-4505-04 KNGB(BUTTEN? (M. IN)
132 26 K29-4506-04 KNOB{BUTTON) {(M.VF®)
133 26 K29-4507-04 KNOB(BUTTON) (SCAN)
134 2G K29-4508-04 KNGB(BUTTON? (DOWN)
135 26 K29-4509-04 KNO®B(BUTTAON) up
136 3A K29-4515-04 KNOB (INSIDE)
_— T8-4508 : K.X.P,E.E2M.M2
. i : :
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TS-4505/690S

= New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans 1¢ Parts No, ne sont pas fournis
Teile ohne Parts No. werden nicht geliefert.

PARTS LIST

TS-4505/6908

Ref. No. AddresslNew Parts No. Description Desti- [Re-
Parts nation [marks
smES (it K| g B 2 F 2 ¥ & &/ R it | ¥
137 3A K29-4516-04 KNOB (QUTSIDE?>
138 26 K29-4611-03 KNGB(BUTTEN) (17
139 26 K26-4612-03 KNOB(BUTTEN) (2)
140 26 K29-4613-03 KNE@B(BUTTBN) (3)
141 26 K29-4614-03 KNO®B(BUTTON> (4
142 26 K29-4615-03 KNOB(BUTTBN) (5)
143 26 K29-4616-03 KNOB(BUTTON) (6)
144 26 K29-4617-03 KNOB(BUTTAN) on
145 26 K29-4618-03 KNOB(BUTTEN) (8)
146 26 K29-4619-03 KNOB(BUTTSON) 4 D)
147 26 K29-4620-03 KNOBC(BUTTON> 0)
148 26 K29-4621-03 KNOB(BUTTON? (CLRY
149 26 K29-4622-03 KNSB(BUTTAN? (ENT)
150 26 K29-4626-03 KN@B(BUTTEN? (VBICE)
151 26 K29-4630-03 KNOB(BUTTON) (F.LBCK)
152 26 K29-4633-03 KNSB{BUTTON) (LSB/USB)
153 26 K29-4634-03 KNOB(BUTTAN? {CW/FSK)
154 26 K29-4635-03 KNOB(BUTTON? (FM/8M)
155 24 K29-4636+04 KNGB (PEWER?}
156 3A K29-46682-14 KNGB (MIC ETC.)
157 16 x |K29-4686-04 KNOB (SEND/REC?>
158 26 x {K29-4689-03 KNOS(BUTTON) (TF/SET)
159 26 x |K29-4690-03 KN®B(BUTTON) (M/V)
160 2G ¥ [K29-4691-03 KNBB(BUTTAON) (RIT)
161 26 x |K29-4692-03 KNGB(BUTT®N? (XIT)
162 26 * |K29-4693~03 KNSBE(BUTTEN) (A/B)
163 26 x |K29-4694-03 KNOB (BUTTON) (SPLIT)
164 26 * |K29-4695-03 KNOB(BUTTGON> (A=B)
165 20 x |K29-4696-03 KNSE(BUTTEN) (1MHZ)
166 3G x |K29-4697-14 KNEB (M.CH)
167 2A x 1K29-4714-08 KNO®B RING (MAIN)
A 3K x [ND9-0623-05 SCREW (50M MODULE) £90S
B 2E, 3E N09-2051 -0% SCREW (DIG) X
Ty 2K N15-1040-46 FLAT WASHER (GND?»
D 26 N19-0637-04 FLAT WASHER (PANEL?
3 1H, 11 N32-2604-48% FLAT HEAD MACHINE SCREW
F 1H, 11 N32-2606-46 FLAT HEAD MACHINE SCREVW
G 2C,3C N32-3005-46 FLAT HEAD MACHINE SCREW(SUB-PA
H iH N32-3016-46 FLAT HEAD MACHINE SCREW(PQW.SW
I 14 N33-3006-41 OvAL HEAD MACHINE SCREW(CABINE
J 1F N35-3004~-46 BINDING HEAD MACHINE SCREW(FAN
K 1F,2M N35-3016-46 BINDING HEAD MACHINE SCREW(FAN
L 2K N35-4010-46 BINDING HEAD MACHINE SCREW(GND
M 1E N87-2606-46 BRAZIER HEAD TAPTITE SCREW
N 14,17 NB7-3006-46 BRAZIER HEAD TAPTITE SCREW
o 3A,2bP N87-3008-44 BRAZIER HEAD TAPTITE SCREW
P 2F NO8-3006-46 FLAT HEAD TAPTITE SCREW(AT UNI
Q 1B NB9-3006-45 BINDING HEAD TAPTITE SCREW(FIL
R 2A N90D-3008-46 TP HEAD MACHINE SCREW(PANEL>
170 1H S40-2460-05 PUSH SWITCH ({POWER)
- S50-1406-0% TACT SWITCH
17% 2A T07-0252-18 SPEAKER
180 18 T91-0352-15 MICROPHONE
L:Scandinavia KUSA P:Cenada 75-4508 : K.X,P.E,E2,M M2
- KNP EE2M
Y:PX(Far East, Hawai} T:England E:Europe T5-6908 : K.X
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» New Parts
Parts without Parts No. are not supplied.
_es articles non mentionnes dans le Parts No. ne sont pas fournis.,
Teile ohna Parts No. werden nicht gellefert.

PARTS LIST

TS-4505/690S5

T5-4505/6905

SWITCH UNIT {X41-3170-00}

AF UNIT (X44-3130-XX]

Ref. No. Addrass |New Parts No. Description Desti- |Re-
Parts . nation |marks
sEES [t EBig 5 2 & 5 B R &R % =+ | i
¢t ,2 LC7582 IC(LCD DRIVER) (LCD ASSY)
185 1E W02-0855-09% ENCODER
200 24,31 ix |X41-3170-00 SWITCH UNIT
201 3F,1H 1x |X44-3130-00 RF UNIT £90S
201 3F,1H % |X44-3130-01 REF UNIT 4508
203 2K x (X45-3400-00 FINAL UNIT £90S
203 2K x |X45-3400-01 FINAL UNIT 4508
205 3K x 1X45-3420-00 FINAL UNIT/50M 10W 6908
206 2D ¥ |X45-3430-00 FINAL UNIT/S0M 25,50W 6905
208 2E ¥ |X46-3120-11 DIGITAL UNIT (6903) KP
208 28 x |X46-3120-12 DIGITAL UNIT (4503) KP
208 2E * [X46-3120-21 DIGITAL UNIT (6908) MX
208 2E ¥ iX46-3120-22 DIGITAL UNIT (45083 MX
208 2E * (X46-3120-23 DIGITAL UNIT (4508) M2
208 2E x |X46-3122-71 DIGITAL UNIT (6905 E
208 2E x [X46-3122-72 DIGITAL UNIT (4508) E
208 2E ¥ |X46-3122-73 DIGITAL UNIT (6903) E2
208 2E x (X46-3122-74 DIGITAL UNIT (4508) E2
209 3E x (X48-3090-00 IF UNIT 6908
209 3E x |X48-3090-01 IF UNIT 4508
210 2B x |X50-315Q0-00 PLL UNIT 6308
210 2E x |X50-~3150-01 PLL UNIT 4508
211 1E x |X50-3160-00 CAR UNIT
212 1J x |X51-3110-00 FILTER UNIT (6903 KXPEE2
212 1J x [X51-31106-01 FILTER UNIT (4503%) KXPEE2
212 13 x |X51-3110-21 FILTER UNIT (69%05) M
212 13 x |X51-3110-22 FILTER UNIT (4505) MM2
215 2L * |X53-3370-00 AT UNIT (4508AT)
SWITCH UNIT (X41-3170-00)
CN1 E40-3300-05 PIN ASSY (3
CN2 E40-3303-05 PIN ASSY (6P)
CN3 E40-3306-05 PIN ASSY (%P>
CN4 *x (E40-3305-05 PIN ASSY (BP)
CN5 ,6 E40-3300-05 PIN ASSY (3B
CN7 E40-3299-05 PIN ASSY {2P)
J1 E11-0437-05 PHONE JACK - (PHONE)}
R1 ,2 RD14CB2E101J RD 100 J 1/4W
VR1 ¥ |R24-1402-0% POTENTIGMETER (NATCH/SQ)
VR2 ¥ [R19-3433-05 POTENTIOMETER (AF/RF)
VR3 x [RO5-3462-05 POTENTIGMETER (MIC)
VR4 * |R05-2404-0S POTENTIOMETER (PWR)
VRS * [R0O5-3463-05 POTENTIOMETER (CAR)
VR6 ¥ |R05-6403-05 POTENTIOMETER (DELAY)
VR7 ¥ [R19-3434-05 POTENTIOMETER (RIT/XIT,IF SET
S1 x ({W02-1687-05 ENCBDER (SUB»
RF UNIT (X44-3130-XX) -00 : TS-690S -01 :TS-450S
c1 CK73FB1E103K CHIP C 0.01UF K
c2 CC73FCH1H470J CHIP C 41PF J
€3 CC73FCHIH130J CHIP C 15PF J
c4 CC73FCH1HB20J CHIP C 82PF J
CS CC73FCH1H560F CHIP C 56PF J
L:Scandinavia K:USA P:Canada 12'2:22 : t'i':*:'gg'm'mz
Y:PX(Far East, Hawai)  T:England  E:Eurcpe i P
Y:AAFES{Eurcpe) Xhustralia  M:Other Areas A\ indicates safety critical components.
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 Now Parte PARTS LIST Amateur Radio Directory[
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Parts without Parts No. are not supplled. www.hamdirectory info

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

Teile ohne Parts No. werden nicht geliefert. RF UNIT {X44-3130-XX)

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

Parts nation [marks

sRES & E|f| ¥ A E 3 SN S t W
Cé CC73FCHIH330J CHIP € 33PF J
c?7 .8 CK73FF1E1042 CHIP C 0.1UF Z
c9 CK73FF1C105Z CHIP C 1.0UF Z
C10 CK73FF1E104Z CHIP C 0.1UF Z
€11 CK73FB1E103K CHIP C 0.01UF K
C12 CK73FB1E223K CHIP C 0.022UF K
€13 CK73FBIE103K CHIP C 0.01UF K
Cla CK?3FF1C€1052 CHIP C 1.0UF Z
C15 CK73FF1E104Z CHIP C 0.1UF A
Clé CK73FB1H222K CHIP C 2200PF K
€17 CK73FB1H682K CHIP C 6B00PF K
Cl8 CK73FB1H222K CHIP C 2200PF K
c19 CK73FF1C1052 CHIP C 1.0UF Z
€20 ,21 CK73FF1E1042Z CHIP C 0.1UF A
c22 CK73FB1H472K CHIP C 47C0PF K
C23 CK73FF1E1042 CHIP C 0.1UF Z
C24 CK73FB1H102K CHIP C 1000PF K
C25 CC73FSL1HB21J CHIP C 820PF J
C2é CK73FB1H472K CHIP € 4700PF K
c27 CK73FF1E104Z CHIP C 0.1UF Z
c2s CK73FB1H102K CHIP C 1000PF K
€29 ,30 CK73FB1E103K CHIP C 0.01UF K
c31 CK73FF1E1042 CHIP C 0.1UF Z
c32 CK73FB1H222K CHIP C 2200PF K
C33 CK73FF1E1042 CHIP C 0. 1UF Z
C34 CK73FB1HI102K CHIP C 1000PF K
€35 CC73FSL1H4717 CHIP C 47BF J
C36 CK73FB1H222K CHIP C 2200PF K
c37 CK73FFLlE1042 CHIP € 0.1UF Z
€c38 ,39 CK73FB1H102K CHIP C 1000PF K
C40 CK73FF1E1042 CHIP C 0.1UF Z
Ca1 CK73FB1H102K CHIP C 1000PF K
c42 CC73FSL1H331J CHIP C 330PF J
C43 CK73FB1H102K CHIP C 1000PF K
Cca4 CK73FF1E104Z CHIP C 0.1UF Z
C45 , 46 CK73FB1H102K CHIP C 1000PF K
C47 CK73FF1E1042 CHIP C 0.1UF Z
C48 CK73FB1H102K CHIP C 1000PF K
C49 CC73FSL1H121J CHIP C 120PF J
€50 CK73FB1H102K CHIP C 1000PF K
€51 CK73FF1E1042 CHIP C Q.1UF Z
€52 CK73FB1H102K CHIP C 1000PF K
CS3 CC73FSL1HB217J CHIP € 820PF J
CS4 CK73FF1E1042 CHIP C 0.1UF Z
€S5S CK73FBiH102K CHIP C 1000PF K
€56 CC73FCH1H820J CHIP C 82PF J
cs? CC73FSL1HB21J CHIP C 820PF J
C58 CK73FF1E1042 CHIP C 0.1UF Z
59 CK73FB1H102K CHIP C 1000PF K
€60 CC73FSL1H391J CHIP C 390PF J
Cel CK73FF1E104Z CHIP C 0.1UF Z
Cé2 CK73FB1H102K CHIP C 1000PF K
Ce3 CC73FCHIHB820J CHIP C 82PF J
Ce4 CC73FSL1H271J CHIP C 270PF J
CesS CK73FF1E104Z CHIP C D.1UF 2

TS-450S : K, X,P,E.E2M,M2
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Farts nation [marks
MRS (& R|K 85 a F 5 ¥ & 5/0 8 it o %
Cé6é CK73FB1H102K CHIP C 1000PF K
C47 CC73FSL1H221J CHIP C 220PF J
Cce8 CKT7IFFIE1042 CHIP C 0.1UF Z
C6% CC73FCH1IHABOT CHIP C 68PF J
€70 CK7?73FF1E1042 CHIP C 0.1UF Z
€71 CK73FB1H102K CHIP C 1000PF K
Cc72 CC73FCHIH330J CHIP C 33PF J
Cc73 CC?3FCH1H220) CHIP C 22PF J
C74 CK73FB1H222K CHIP C 2200PF K
Cs ,76 CK73FF1E1042Z CHIP C 0. 1UF z
C77 CK73FB1HI02K CHIP C 1000PF K
c?8 ,79 CK73FF1E104Z CHIP C 0.1UF zZ
ceo CC73FSL1H151T CHIP C 150PF J 6905
€81 CK73FFIE104Z CHIP C 0.1UF YA 6908
ce2 CK73FB1H102K CHIP C 1000PF K 6908
€83 CC73FCH1H270J CHIP C 27PF J 6908
ces CK73FF1E104Z CHIP C 0.1UF YA 659085
Cces CK73FB1H102K CHIP C 1000PF K 69035
caé CC73FCH1H120J CHIP C 12PF J 6903
ca? CK73FB1H102K CHIP C 1000PF K 6908
cas CK73FF1E104Z CHIP C 0.1UF Z 6908
ca9 CC73FCH1H270J CHIP C 27PF J 6908
€90 ,91 CK73FB1H182K CHIP C 1800PF K
c92 CK73FB1H472K CHIP C 4700PF K
¢93 CK73FB1H102K CHIP C 1000PF i 6908
€94 ,9% CK?73FF1E1042 CHIP C 0.1UF 2 6908
96 CC73FCH1HB20J CHIP C B2PF J
€97 ,98 CK73FF1E1042Z CHIP C 0.1UF Z
Cc99 CK73FB1E103K CHIP C C.01UF K
c100 CK73FF1E104Z CHIP C 0.1UF Z
C101 CK73FB1E103K CHIP C 0.01UF K
102 CK73FF1E1042 CHIF C 0.1UF Z
Cl103 CK73FF1C1052 CHIP C 1.0UF Z
C104 CK73FF1E104Z CHIP C 0.1UF Z
€105 CK?3FF1C105Z CHIP ¢ 1.0UF z
C106 CK73FF1E104Z CHIP € 0.1UF A
c107 CC73FCHLIHI101T CHIP C 100PF J
c108 CC73FCH1H150J CHIP C 15PF J
€109 CC73FCH1HB20J CHIP C 82PF J
c110 CC73FCH1H470J CHIP C 47PF J
C111 CC73FCH1H330J CHIP C 33pPF J
Ci12-114 CK73FF1E1042 CHIP € Q. 1UF Z
Cl15 CC73IFCHIH180J CHIP C 18PF J
Cl16 CK7?3FB1H103K CHIP C 0.010UF K
€117 CC73FCH1HO20C CHIP C 2.0PF C
¢118,119 CC73FCHIHO10C CHIP C 1PF c
120 CK73FF1E1042 CHIP C 0.1UF Z
€121 CC73FSL1H471T CHIP C 47QPF J
c122 CEQAEW1C220M ELECTR® 220F 16WV
€123-127 CK73FF1E1042 CHIP C 0.1UF Z
€128 CK73FFIE1042Z CHIP C 0.1UF Z
Cl29 CK73FBIE103K CHIP C 0.01UF K
c130 CC73IFCH1HO10C CHIP C 1PF c
Ci31 CC73FCH1HORSC CHIP ¢ 0.5PF c
€132 CC73FCH1HO&0D CHIP C 6PF D
L:Scandinavia K:USA P:Canada TS-450S : K, X,P,E E2,M.M2
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15-4505/6905

» New Parts

PARTS LIST

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

RF UNIT (X44-3130-XX)

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts| nation |marks|
FRES |4t B(F B & F 5 ®/H R i+ | W
C133,134 CC73FCH1HOS0D CHIP C S.0PF P
€135 CC73FCHIHORSC CHIP C 0.5PF C
Cl136 CC73FCHIHO20C CHIP € 2,0PF c
C137,138 CK73FFIE1042 CHIP C 0.1UF Z
Cc139 CK73FB1H102K CHIP C 1000PF K
Ci4a0 CEG4EWIE4RTNM ELECTRG &, 7UF 25WY
c141,142 CK73FB1H102K CHIP C 1000PF K
C143-145% CK73FF1E1042 CHIP € Q.1UF Z
Cl46-148 CCT73FCHIHORSC CHIP C 0.5PF C
Cl49 CK73FF1E1042 CHIP C 0.1UF Z
C150-154 CK73FB1HI102K CHIP € 1000PF K
C155 CEQ4EWIE470M ELECTR® 47UF 25WY
C156,157 CK73FB1H102K CHIP ¢ 1000PF K
C158 CK73FB1H472K CHIP C 4700PF K
c159 CK73FB1H102K CHIP C 1000PF X
Clée0 CK73FB1H472K CHIP C 4700PF K
C161,162 CK73FF1E1042 CHIP C 0.1UF Z
Cl63 CK73FB1H102K CHIP C 1000PF K
Clé4 CK73FF1E1042 CHIP C 0.1UF 2
C165,166 CK73FBIE103K CHIP C 0.01UF K
C167 CK73FB1H102K CHIP C 1000PF K
€168-173 CK73FBIE1Q3K CHIP C 0.01UF K
C174 CK73FB1E223K CHIP C 0.022UF K
C175 CK73FBIH102K CHIP C 1000PF K
C176 CK73FB1E103K CHIP C £0.01UF K
C177 CK?3FBIH102K CHIP C 1000PF K
Cc178 CK73FBIE103K CHIP C 0.C1UF K
c179 CC73FCHIH150J CHIP C 15PF J
€180-161 CK73FB1E103K CHIP C 0.01UF K
ClB2-191 CK73FB1E103K CHIP C 0.01UF K
€192-19% CK73FBIHI02K CHIP C 1000PF K
€196 CK73FF1E1042 CHIP C 0.1UF Z
€197 CEQ4EWIC100Y ELECTRO 10UF 16WV
198 CK73FB1E103K CHIP C 0.01UF K
C199-201 CK73FB1H102K CHIP C 1000PF K
€202 CEO4EN1A101M ELECTRG 100UF 10wV
ca03 CK73FF1E1042 CHIP C 0.1UF Z
€204 CC?3FCH1H100D CHIP C 10PF D
c205 CK73FB1E103K CHIP C 0.01UF K
c206 CK73FF1E104Z CHIP C 0.1UF zZ
c207 CC73FCH1H220J CHIP C 22PF J
c208 CK73FB1E1Q3K CHIP C g.01UF K
€209 CC73FCH1H220J CHIP C 22PF J
c210 CK73FBIE103K CHIP C 0.01UF K
c211 CEOAEW1HO10M ELECTR® 1.0UF SoWV
212,213 CK73FBIE10Q3K CHIP C 0.01UF K
C214,215 CK73FF1E104Z CHIP € 0.1UF Z
C216 CK73FF1E1D042 CHIP C 0.1UF Z 6908
€217,218 CK73FF1E1042 CHIP C 0.1UF Z
£219-221 CK73FBIEID3K CHIP C 0.01UF K
c222 CC?3FSL1H331J CHiP C 330PF J
€223 CK73FF1E104Z CHIP C 0.1UF 2
€224,225 CK73FB1H102K CHIP C 1000PF K
c226 CEO4EW1HO10M ELECTR® 1.0UF 50wV
€227-231 CK73FB1E103K CHIF € 0.01VUF K
. —— X TS5-4508 : K.X,P.E.E2 M, M2
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TS-4505/690S

» New Parts

Parts without Parts No. are not suppliad,

Les artlcles non mentionnes cans le Parts No. n@ sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

RF UNIT {X44-3130-XX}
Ref. No. Address [New Parts No, Description Desti- [Re-
Parts, nation Imarks
$RES # BIK HM oa g g a8 &8/8 # it | ¥
c232 CK73FB1H102K CHIP C 1000PF K
€233,234 CK73FB1E103K CHIP C 0.01UF K
€235 CEQ4EW1H2R2M ELECTR® 2,2UF SOwWV
C236 CK73FB1H102K CHIP C 1000PF K
€237-241 CK73FBLE103K CHIP C 0.01UF K
€242 CK73FBI1E103K CHIP C 0.01UF K 690S
C243 CK73FF1E1Q42Z CHIP C D.1UF Z
C244 CCT73IFCHINIGOS CHIP € 1SPF J
€245 CK73FB1E103K CHIP C 0.01UF K
€246 CC73FCH1H150J CHIP C 1SPF J
C247 CK73FBIELI03K CHIP C 0.G1UF K
248,249 CC73FCHIH100D CHIP C 10PF D
€250, 251 CK73FB1E103K CHIP C 0.01UF i
c252 CC73FCHiHO50C CHIP € SPF ¢
C253,254 CK73FBRLEAT73K CHIP C 0.047VF K
€255 CK73FB1EIG3K CHIP C 0.01UF K
¢256 CK73FF1E1042 CHIP C 0.1UF Z
c257,258 CK73FB1H102K CHIP C 10Q0PF K
C259 CK73FBIE103K CHIP C 0.01UF K
C260 CEO4EWICI00NM ELECTR® 10UF 16NV
c261 CK73FB1E473K CHIP C 0.047UF K
C262 CK73IFF1E1Q42 CRIP C 0.1UF Z
C263 CC73FCH1IHO30C CHIP C 3PF ¢
C264 CK73FB1E473K CHIP C 0.047UF K
C265 CK73FB1E103K CHIP C 0.01UF K
C264 CCT73FSL1H471J3 CHIP C 47PF J
C267 CCT73FCHIH100D CHIP C 10PF D
Cc268 CK73FB1E103K CHIP C 0.01UF K
C269 CK73FB1H102K CHIP € 0.001UF K
€S01-514 CC73FCH1H101J CHIP C 100PF J
C51% CK73FEF1E104Z CHIP C 0.1UF Z
C516-519 CK73FB1H102K CHIP C 1000PF K
TC1 .2 C05-0356-05 TRIM CAP 20PF
Al -4 J32-0761-04 STUD
A9 E23-06533-04 TERMINAL (GND)
CN1 E40-5348-05 PIN CONNECTOR (15P)
CN2 E40-5467-05 PIN CONNECTE&R (10P)
CN3 E40-3239-085 PIN CONNECTOR (4P}
CN4 E40-3238-0%5 PIN COGNNECTOR (3P)
CNS B40-3237-05 PIN CONNECTSR (2P}
CNé6 E40-3239-05 PIN CGNNECTOR (4P)
CN?7 .8 E40-3237-05 PIN CONNECTOR (2P)
CN? -11 E04-0154-05 RF CBAXIAL CABLE RECEPTACLE
CN12-15 E40-5059-05 PIN CONNECTOR (5P)
CN501 E40-5427-05 PIN CONNECTOR <(20P)
CN502 E40-3241-05 PIN CONNECTOR (6&P)
J1 E06-0858-15 CYLINDRICAL RECEPTACLE(SP)
TPt ,2 EA0-3246-05 PH CONNECTOR {73.05MHZ)
TP3 E23-0512-08 TERMINAL (CAL)>
W1 R92-0150-05 JAMPER R 0 OHM
W501 £37-0253-05 FINISHED WIRE SET
w502 E37-0254-05 FINISHED WIRE SET
AS -8 N30-3010-46 PAN HEAD MACHINE SCREW
— T5-450S : K, X,P.E,E2,M,M2
- d . A H et fl=y v L
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1S-4505/6905

»* New FParts
Parts without Parts No. are not supplied.
Les articles non mentionnes gans 1e Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.,

70

PARTS LIST

RF UNIT {X44-3130-XX}

Ref. No. Address |[New Parts No. Description Dasti- [Re-
Paris} nation |marks
¢+ HEES & X g ¥ & & 5 ¥ ae B/ it w| %
CF1 L72-0351-05 CERAMIC FILTER (8.B83MHZ>
L1 L40-1011-15 SMALL FIXED INDUCTOR(1DQUH)
L2 L34-1163-05 COIL (9T)
L3 L34-1162-05 COIL (6T
L4 L40-1021-15 SMALL FIXED INDUCTBR(I1UH)
LS ,é L40-1501-15 SMALL FIXED INDUCTSBR(15UH>
L7 L40-1021~-15 SMALL FIXED INDUCTOR(1UH?
Ls ,9 L40-5691~-18 SMALL FIXED INDUCTOR(S,sUH)
Lio L40-1021-15 SMALL FIXED INDUCTOR(I1UH)
L11 L40-1592-15 SMALL FIXED INDUCTOR(1.5UH>
L12 L40-8291~-15 |SMALL FIXED INDUCT®R(8.2UH)
L13 L40-1592-15 SMALL FIXED INDUCTBR(1.SUH)
Li4 L40-1021-15 SMALL FIXED INDUCT®R(1UH)
L15 * [L40-4791-15 SMALL FIXED INDUCTGR(4,7UH)
L16 L4AD-4701-15 SMALL FIXED INDUCTOR(47UH)
L17? L40-1292-15 SHMALL FIXED INDUCTOR(1,2UH)
L8 1.40-5691-15 SMALL FIXED INDUCT®R(S.6UH)
Li9® L40~-1292-15 SMALL FIXED INDUCTOR(1.2UH}
L20 L40-1092-15 SMALL FIXED INDUCTQ@R{1UH}
L21 L40-2792-15 SMALL FIXED INDUCTOR(2.7UH)
L22 L40-10%2-15 SMALL FIXED INDUCT®R(1UH)
L23 L40-3382-15 SMALL FIXED INDUCTOR(0.33UH)
L24 L40-2792-15 SMALL FIXED INDUCTOR(2.7UH)
L2S L40-33682-15 SMALL FIXED INDUCTOR(O.33UH}
L26 L40-2282-15 SMALL FIXED INDUCTOR(O,22UH)
La27 L40-2292~-15 SMALL FIXED INDUCTOR(Z,2UH)
L28 ,29 L40-2282-15 SMALL FIXED INDUCTGR(O.22UH)
L30 L40-1092-15% SMALL FIXED INDUCTOR(IUH)
L31 L40-2282-1%5 SHMALL FIXED INDUCTOR(O.22UH)
L32 L34-1163-09 COIL (9T)
L33 x |L40-4782-15 SMALL FIXED INDUCTOR(Q.47UH)
L34 L34-1163-05 COIL (9T)
L35 L34-4007-05 COIL
L3s L40-1001-15 SMALL FIXED INDUCTORC(10UH)
L37 L40~-1011-15 SMALL FIXED INDUCTOR(1DOUH)
L38 [.34-1162-05 COIL (6T) 6908
L39 1L40-3382-15 SMALL FIXED INDUCT®R(D.33UH) 6905
L40 L34-1162-05 ColIL (6T) 6905
L41 L34-4002-05 COIL 6905
L42 L34-1001+05 SMALL FIXED INDUCT®R{1QUH> 6905
143 L40-1001-15 SMALL FIXED INDUCTOR(1QUH)
L44 L40~1011-15 SMALL FIXED INDUCTOR(1QQUH) 6905
L45 L40-1021-15 SMALL FIXED INDUCTSR(IUH»
L46 L19-0324-05 BALUN TRANSFORMER
L47 L40-33%1~-15 SMALL FIXED INDUCTER(3.3UH)
L48 L.19-0324-05 BALUN TRANSFORMER
L49 L34-1163-05% COIL (9T)
LSO L34-1162-05 CoIL (6T)
LS1 L19-0324-05 BALUN TRANSFGRMER
LS2 L40-1011-15 SMALL FIXEBD INDUCTSR(100UH)
LS3 L34-4222-05 CeIL
LS4 .55 L34-4006-05 COIL
LSé L39-0454-05 TOLOIDAL COIL
LS7 L40-1001~-15 SMALL FIXED INDUCTOR(1DUH)
LS8 L39-0432-05 TORSIDAL COIL
. - y ' TS-4508 : K.X.P.E,E2M,M2
L Scandinavia ‘ KUSA P:Canada T5-6905 : K.X.P.E E2.M
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TS-4505/690S

« New Parts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis

Teile phne Paris No. werden nicht geliefert, RF UNIT (X44-3130-XX)
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts) nation |marks
FHRES & & & 8B & ¥ 2 B K AR K it réa|

LS9 L40-1011-15 SMALL FIXED INDUCTOR(100UH)

L60 L40-2292-15 SMALL FIXED INDUCTBR(2.2UH)

Lé1 L40-1021-15 SMALL FIXED INDUCT®R(1UH)

L&2 x |L40-1B92-1% SMALL FIXED INDUCTORC(1.8UH>

Lé63 1L40-1092~-15 SMALL FIXED INDUCTOR(1UH)

Lé64 L40-1292-15 SMALL FIXED INDUCTOR(1.2UH)

L65 L40-1011-15 SMALL FIXED INDUCTER{100UH}

Le6 ,67 L34-4190-05 COIL

L68 L34-4211-05 COIL

L6 ,70 L39-0454-05 TOLOIDAL C®IL

L71 L34-4209-05 COIL

L72 ,73 L34-0943-085 COIL

L?74 ,75 L34-0941-058 CoiL

L76 L34-0943-05 COIL

£77 L34-0664-05 COIL

L78 L40-1011-12 SMALL FIXED INDUCTOR(100UH)

L79 L40-4701-15 SMALL FIXED INDUCTOR(47UH)>

L.80 ,81 L40-1011-15 SMALL FIXED INDUCT®R(100UH>

La4 L40-1021-15 SMALL FIXED INDUCT®R(1UHD

L85 x (L40-1801-15 SMALL FIXED INDUCTOR(18UH)

L8é6 L24-0535-05 COIL

LB7 1.34-0536-05 CRIL

L88 L40-1021-15 SMALL FIXED INDUCTOR{(1UH>

Le9 L34-4190-05 COIL

L90 L40-1092-15 SMALL FIXED INDUCTOR(1UH>

L91 L34-4207-05 COIL

Lg2 L34-0943-0% COIL

L93 L34-0781-05 CeIL

Le4 L34-0536-05 COIL

L97 L40-1011-15 SMALL FIXED INDUCTOR(C100UH)

X1 ¥ [L71-0423-05 MCF 73.05MKHZ

X2 L71-0260-05 MCF 8.83MHZ

R1 RK73FB2A473J7 CHIP R 47K J 1/10W

R2 RK73FB2A471J CHIP R 470 J 1/10W

R3 RK73FB2AS60J CHIP R 56 J 1/10W

R4 RK73FB2A101J CHIP R 100 J 1/10W

RS RR73FB2A660J CHIP R 68 J 1/10W

R6¢ ,7 RK73FB2A3903 CHIP R e J 1/10W

RS RK73FB2A100J CHIP R 10 J 1/10W

RY RK73EB2B330J CHIP R 33 J 1/6W

RiO RK73FB2A680J CHIF R 68 J 1/10W

R11 RK73EB2B330J CRIP R 33 J 1/8W

R12 RK73FB2A680J CHIP R 68 J 1/10W

R13 RK73EB2B330J CHIP R 33 J 1/8¥W

Rl14 RK73FB2A680J] CHIP R 68 J 1/10W

R1S5 RK73EB2B330J CHIP R 33 J 1/8W

R16 RK73FB2A660J CHIP R 68 J 1/10W

R17 RK73EB2B330J CHIP R 33 J 1/8W

R18 RK73FB2A680T CHIP R 68 J 1/10W

R1% RK73EB2B330J CHIP R 33 J 1/8W

R20 RK73FB2A6B0J CHIP R 68 J 1/10W

R21 RK73EB2B330J CHIP R 33 J 1/8W

R22 RK73FB2A680J CHIP R 68 J 1/10W

R23 RK73FB2A330J7 CHIP R 33 J 1/1QW
L:Scandinavia K:USA P:Canada T5-4508 : K,X,P.E,E2,M,M2
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TS-4505/6905

= New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dang le Parts No. ne sont pas fournis

Teile ohne Parts No, werden nicht geliefert. RF UNIT (X44-3130-XX}
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation [marks
¢HES |t B & B & F 5 B & &SRB it @ | W=
R24 ,25 RK73FB2A101J CHIP R 100 J 1/10W
R26 RK73FB2A102] CHIP R 1.0K J 1/10W
R27 RK73FB2A122J CHIP R 1.2K J 1/10W
R28 RK73FB2A100J CHIP R 10 J 1/10W
R29 , 30 RK73FB2A271J CHIP R 270 J 1/10W
R31 RK73FB2A103J CHIP R 10K J 1/10W
R32 RK73FB2A330J CHIP R 33 J 1/10W [690S
R33 RK73FB2A680J CHIP R 68 J 1/10W [690S
R34 RK73FB2A101J CHIP R 100 J 1/10W (6908
R35 RK73FB2A680J CHIP R 68 J 1/10W
R36 RK73FB2A102] CHIP R 1.0K J 1/10W |690S
R37 RK73FB2A122J CHIP R 1.2K J 1/10W (6905
R38 , 39 RK73FB24271J CHIP R 270 J 1/10W (6905
R40 RK73FB2A1217 CHIP R 120 J 1/10W
R41 RK73FB2A221J CHIP R 220 J 1/10W
R42 RK73FB2A1527 CHIP R 1.5K J 1/10W
R43 RK73FB2A220J CHIP R 22 J 1/10W
R44 RK73FB2A101J CHIP R 100 J 1/10W
R45 RK73FB2A470J CHIP R 47 J 1/10W
R46 RK73FB2A391J CHIP R 390 J 1/10W
R47 RK73FB2A471J CHIP R 470 J 1/10W
R48 ,49 RK73FB2A391J CHIP R 390 J 1/10W
R50 -53 RK73FB2A100J CHIP R 10 J 1/10W
R54 RK73FB2A271J CHIP R 270 J 1/10W
R55 RK73FB2A332J CHIP R 3.3K J 1/10W
R56 RK73FB2A103JF CHIP R 10K J 1/10W [6908
RS7 -60 RK73FB2A1047J CHIP R 100K J 1/10W
R61 -69 RK73FB2A103J CHIP R 10K J 1/10W
R70 RK73FB2A100J CHIP R 10 J 1/10W |6908
R71 ,72 RK73FB2A151J7 CHIP R 150 J 1/10W
R73 RK73FB2A473] CHIP R 47K J 1/10W
R74 RK73FB2A4727 CHIP R 4.7K J 1/10W
R75 RK73FB2A473] CHIP R 47K J 1/10W
R76 RK73FB2A102J CHIP R 1,0K J 1/10W
R77 -79 RK73FB2A330J CHIP R 33 J 1/10W
R8O RK73FB2A222) CHIP R 2.2K J 1/10W
R81 ! RK73FB2ABE1T CHIP R 560 J 1/10W
R82 RK73FB2A101J CHIP R 100 J 1/10W
RE83 RK73FB2A151J CHIP R 150 J 1/10W
R84 RK73FB2AS560J CHIP R 56 J 1/10W
R85 RK73FB2A392J7 CHIP R 3.9 J 1/10W
R86 RK73FB2A221J CHIP R 220 J 1/10W
RB7 RK73FB2A1527 CHIP R 1.5K J 1/10W
R88 RK73FB2A561J CHIP R 560 J 1/10M
RB9 , 950 RK73FB2A102J CHIP R 1,0K Jo1/10MW
R91 ,92 RK73FB2A331J CHIP R 330 J 1/10W
R93 RK73FB2A220J CHIP R 22 J 1/10W
R94 ,95 RK73FB2A330J CHIF R 33 J 1/10W
R9& RK73FB2A220J CHIP R 22 J 1/10W
R97 RK73FB2A273J CHIP R 27K J 1/10W
R98 RK73FB2A103J CHIP R 10K J 1/10W
R99 RK73FB2A223J CHIP R 22K J 1/10W
R100 RK73FB2A103J CHIP R 10K J 1/10W
R101 RK73FB2A473J] CHIP R 47K J 1/10W
R102 RK73FB2A220J CHIP R 22 J 1/10W
L:Scandinavia K:USA P:-Canada 75-4505 : K.X,P.E.E2MM2
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TS-4505/6905

» New Parts

Parts without Parts No. are not suppled.

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

Teile ohne Parts No. werden nicht geliefert. RF UNIT {X44-3130-XX)
Ref. No. Address [New Parts No. Description Desti- |Re-
Farls nation |marks
smES 4 B 5| B & F L R NS N t | hE
R103 RK73FB2A680JT CHIP R 68 J 1/10W
R104 RK73FB2A561J CHIP R 560 J 1/10W
R10%S RK73FB2A10tJ CHIP R 100 J 1/10W
R106& RK73FB2A220J7 CHIP R 22 J 1/10W
R107 RK73FB2A15GJ CHIP R 1% J 1/10W
R108B RK73FB2A68B0J CHIP R &8 J 1/1CW
R109 RK73FB2A102J CHIP R 1.0K J 1/10W
R110 RK73FB2A471J CHIP R 470 J 1/10W
R1i1l RK73FB24560J CHIP R 56 J 1/10W
R112 RK73FB2A681J CHIP R 680 J 1/10W
R113 RK73FB2A333J CHIP R 33K J 1/10W
R114 RK73FB2A104J CHIP R 100K J 1/10W
R115 RK73FB2A474J CHIP R 470K J 1/10W
R116 RK73FB2A1B1J CHIP R 180 J 1/10W
R117 RK73FB2A101J CHIP R 100 J 1/10W
R118 RK73FB2A330J CHIF R 23 J 1/10W
Ri19 RK73FB2A102J CHIP R 1.0K J 1/10W
R120 RK73FB2A330J CHIP R 33 J 1/10W
R121,122 RK73FB2A222J CHIF R 2.2K J 1/10W
R123 RK73FB2A101J CHIP R 100 J 1/10W
R124 RK73FB2A472J CHIP R 4.7K J 1/10W
R125 RK73FB2A471J CHIP R 470 J 1/10W
R126 RK73FB2A333J CHIP R 33K J 1/10W
R127,128 RK73FB2A104J CHIP R 100K J 1/10W
R129 RK73FB2A181J CHIP R 180 J 1/10W
R130 RK73FB2A103J CHIP R 10K J 1/10W
R131 RK73FB2A101J CHIP R 100 J 1/10W
R132 RK73FB2A222J CHIP R 2.2K J 1/10W
R133 RK73FB2A471J CHIP R 470 J 1/10W
R134 RK73FB2A1527 CHIP R 1.5 J 1/10W
R135 RK73FB2A101J CHIP R 100 J 1/10W
R136 RK73FB2A221J CHIP R 220 J 1/1C0W
R137 RK73FB2A100J CHIP R 10 J 1/10W
R138-140 RK73FB2A101J CHIP R 100 J 1/10W
R141 RK73FB2A222J7 CHIP R 2.2K J 1/10W
R142 RK73FB2A1G1J CHIP R 100 J 1/10W
R143 RK73FB2A222J7 CHIP R 2.2K J 1/10W
R144 RK73FB2A101J CHIP R 100 J 1/10M
R145 RK73FB2A2223 CHIP R 2.2K J 1/10W
R146 RK73FB2A101J CHIP R 100 J 1/10W
R147 RK73FB2A222J CHIP R 2,2K J 1/10W
Ri148 RK73FB2A101J CHIP R 100 J 1/10W
R149 RK73FB2A471J CHIF R 470 J 1/10W
R150 RK73FB2A104J CHIP R 100K J 1/10W
R151 RK73FB2A393J CHIP R 39K J 1/10W
R152 RK73FB2A104T CHIP R 100K J 1/10W
R153, 154 RK73FB2A330J CHIP R 33 J 1/10W
R155, 156 RK73FB2A471J CHIF R 470 J 1/10W
R157 RK73FB2A101J CHIP R 100 J 1/10W
R158 RK73FB2A103J CHIP R 10K J 1/10W
R159 RK73FB2A472] CHIP R 4.7K J 1/10W
R160 RK73FB2A471J CHIP R 470 J 1/10W
R161-166 RK73FB2A104J CHIP R 100K J 1/10W
R167 RK73FB2A471J CHIP R 470 J 1/10W
R168 R92-0670-05 CHIP R 0 @HM

T5-4508 - K. X,P,E,E2,M M2
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 New Parts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Teile onne Parts No. werden nicht geliefert. RF UNIT {X44-3130-XX)

Ref. No. Address (New Parts No. Description Desti- iRe-

Par ts; . nation |marks

sHES (&4 B g g & & S w R &/8R B it 1] k¥
R169 RK73FB2A222J CHIP R 2.2K J 1/10W
RITO RK73FB2A152J CHIP R 1.5K J 1/10M
R171 RK73FB2A473J CHIP R 47K J 1/10W
R172 RK73FB2A472J CHIP R 4.7K J 1/10W
R173 ; RK73FB2A101J CHIP R 100 J 1/10W
R174 RK73FB2A472J CHIP R 4.7K J 1/10W
R175 RK73FB2A221J CHIP R 220 J 1/10W
R176 RK73FB2A102J CHIP R 1.0K J 1/10W
R177 RK73FB2A222J CHIP R 2.2K J 1/10W
R178 RK73FB2A102J CHIP R 1.0K J 1/10W
R179 RK73FB2A223J CHIP R 22K J 1/10W
R180 RK73FB2A333J CHIP R 33K J 1/10W
R1B81 RK73FB2A683J CHIP R 68K J 1/10W
R182 RK73FB2A102J CHIP R 1.0K J 1/10W
R163 RK73FB2A471J CHIP R 470 J 1/10W
R184 RK73FB2A103J CHIP R 10K J 1/10W
R185 RK73FB2A102T CHIP R 1.0K J 1/10W
R186 RK73FB2A333J CHIP R 33K J 1/10W
R187,188 RK73FB2A474T CHIP R 470K J 1/10W
R189 RK73FB2ZA101J CHIP R 100 J 1/10W
R190 RK73FB2A223J CHIP R 22K J 1/10W
R191 RK73FB2A153J CHIP R 15K J 1/10W
R192-193 RK73FB2A1C1J CHIP R 100 J 1/10W
R1%4 RK73FB2A102J CHIP R 1.0K J i/10W
R195 RK73FB2A562J CHIP R 5.6K J 1/10W
R1%6 RK73FB2A1S2J CHIP R 1.5K J 1/10W
R197 RK73FB2A333J CHIP R 33K J 1/10W
R198 RK73FB2A101J CHIP R 100 J 1/10W
R1%89 RK73FB2A103J CHIP R 10K J 1/10W
R200 RK73FB2A152T CHIP R 1.5K J 1/10W
R201 RK73FB2A273] CHIP R 27K J 1/10W
R202 RK73FB2A152T CHIP R 1.5K J 1/10W
R203 RK73FB2A680J CHIP R 68 J 1/10W
R204, 205 RK73FB2A221J CHIP R 220 J 1/10W
R206-209 RK73FB2A330J7 CHIP R 33 J 1/10W
R210 RK73FB2A334J CHIP R 330K J 1/10W
R211 RK73FB2A1D3J CHIP R 10¥ J 1/10W
R212 RK73FB2A823J7 CHIP R 82K J 1/10M
R213 RK73FB2A102J CHIP R 1.0K J 1/10W
R214 RK73FB2AB21J CHIP R g20 J 1/10W
R215,216 RK73FB2A101J CHIP R 100 J 1/10W
R217 RK73FB2A222) CHIP R 2.2K J 1/10W
R218 RK73FB2A103J CHIP R 10K J 1/10W
R219 RK73FB2A102J CHIP R 1.0K J 1/10W
R220 RK73FB2A223J CHIF R 22K J 1/10W
R221,222 RK73FB2A3323 CHIP R 3.3K J 1/10W
R223 RK73FB2A223J CHIP R 22K J 1/10W
R224 RK73FB2A392J CHIP R 3.9K J 1/10W
R225 RK73FB2A470J CHIP R 47 J 1/10W
R226 RK73FB2A4717 CHIP R 470 J 1/10W
R227 RK73FB2A221J CHIP R 220 J 1/10W
R228,229 RK73FB2A101J CHIP R 100 J 1/10W
R230 RK73FB2AS60T CHIP R 56 J 1/10W
R231 RK73FB2A101J CHIP R 100 J 1/10W
R232 RK73FB2A152J CHIP R 1.5K J 1/10W

TS-4508 : K, X,P,E.E2,M M2
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TS-4505/6905

¥ New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes gans la Parts Mo. ne Sont pas fournis.

Teilz ohne Parts No. werden nicht geliefert. RF UNIT {X44-3130-XX}
Ref. No. Address [New Parts No. Description Desti- [Re-
Parts nation Imarks
2RES | HEig B & & = ® H AR it ISIE. &1
R233 RK73FB2A101J CHIP R 100 J 1/1CW
R234 R92-0670-05 CHIP R 0 DHM
R235 RK72FB2A102T CHIP R 1.0K J 1/10W
R236 RK73FB2A104 CHIP R 100K J 1/10W
R237 RK73FB2A271J CHIP R 270 I 1/10W
R238 RXK73FB2A104J CHIP R 100K J 1/10W |6903
R239 RK73FB2A393J CHIP R 39K J 1/10W
R240 Rg2-0670-05 CHIP R 0 OHM
R241 RK73FB2A102T CHIP R 1.0K J 1/10W
R242 RK73FB2A123J CHI? R 12K J 1/10wW
R243 RK73FB2A102] CHIP R 1.0K J 1/10%
R244 RK73FB2A121) CHIP R 12Q J 1/10W
R245 RK73FB2A101J CHIP R 100 J 1/10W
R247,248 R32-0679-05 CHIP R 0 OHM
R24% R92-0679-05 CHIP R 0 8HM 6903
R250 R92-0679-05 CHIP R 0 SHH
R251 RK73FB2A273] CHIP R 27K J 1/10%
R501 HK73FB2A561T CHIP R 560 J 1/10W
R502 RK73FB2A2217 CHIP R 220 J 1/10W
VR1 R12-6421-0% TRIM POT. 4.7K
VR2 R12-6415-D5 "|TRIM POT. 470
VR3 R12-6427-05 TRIM POT, 47K 6905
VR4 R12-6427-05 TRIM POT. 47K
VRS ,6 R12-6415-05 TRIM PBT. 470
K1 851-1436-05 RELAY
s1 -20 §70-0403-05 TACT SWITCH
521 -30 $70-0403-05 TACT SWITCH
S31 -35 x |S70-04131-05 TACT SWITCH
536 54D0-2440-15 PUSH SWITCH
537 * |540-2366~05 PUSH SWITCH
S38 S4D-2440-15 PUSH SWITCH
S39 * 1540-2366-05 PUSH SWITCH
D1 VDB(G) TRANSISTOR
nz ,3 RLS245 DIGDE
D4 vos{G) TRANSISTAOR
113 LFBO1 DIGDE
pg -1% RLS135 DIBDE
D16 RLS135 DIGDE 6908
D17 -25 RLS135 DIGDE
D26 RLS135 DIGDE 6903
p27 -30 RLS135 DIGDE
D31 ,32 RLS73 DIGDE
D33 RLZS5.1A DIGDE
D34 RLS73 DIGDE
D35 RLS73 DIODE 6905
D36 ,37 RLS135 DIBCDE
D38 RLS73 DIBDE
D39 -52 RLS135 DIGDE
ps3 HSMBBAS DI®DE
DS54 RLS73 DIGDE
bS5 RLS135 DIGDE
D56 RLZS. 1A DIQDE
pe7 -59 RLS135 DIODE
D&l ,62 RLS135 DIGDE
L:Scandinavia K:USA p-Canada T5-4505 : K,X.P,E.E2,M,M2
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76

® New Parts

PARTS LIST

Parts without Parts No. are not supplled.

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

Teila ohne Parts No. werden nicht gelliefert.

RF UNIT {X44-3130-XX)

FINAL UNIT : HF 100W {X45-3400-XX)

New:

Ref. No. Address Farts No. Description Desti- |Re-
Parts nation |narks
s RMES |t B|§H B & F OB Hm s &S B W% 1t &) %%
D63 ,64 RLS13% DIBDE 6905
Dsol B30-2005-05 LED
D502 B30-2006-05 LED
D503-511 RLS73 DIGDE
IC1 TC9174F IC(CHBS I/07
102 * |SNT4LSI145NS IC
IC3 TC9174F IC(CHMBS 1/0)
1C4 TCA066BF IC(BILATERAL SWITCH X4}
I1C5 ANG612 IC{BALANCE MODULAT®R>
Q1 DTD114EK DIGITAL TRANSISTOR
Q2 DTA143EK DIGITAL TRANSISTGR
Q3 2SK520(K44) |FET
Q4 28C27144Y) TRANSISTOR
Q5 .6 DTC124EK DIGITAL TRANSISTSR
Q7 2SK520(K44) FET 6908
Q8 28C2714(Y) TRANSISTOR 6905
Q% ,10 285K520(K44) FET
Q11 -13 DTA114EK DIGITAL TRANSISTBR
Q14 -17 2SKS20(K44) FET
Qis 25C2954¢(QK) TRANSISTGER
Q19 -21 35K131 (M) FET
@22 DTA124EK DIGITAL TRANSISTOR 6905
Q23 DTC124EK DIGITAL TRANSISTOR £90S
Q24 23C2954(QK) TRANSISTOR
Q25 35K131{(M> FET
Qzé ,27 25K520(K44) FET
Q28 ~30 3SK131¢(M) FET
Q31 2SK210(GR) FET
Q32 -34 25C2714CY) TRANSISTOR
Q35 28C2712¢Y) TRANSISTOR
Q36 25C2714dY) TRANSISTOR
Q37 ,348 25C2712¢(Y) TRANSISTGR
Q39 DTAL124EX DIGITAL TRANSISTER
Q40 DTC124EK DIGITAL TRANSISTGR
Q41 25€2712(Y) TRANSISTOR
Q42 ,43 DTC114EK DIGITAL TRANSISTGR
Q45 ,46 3S5K131¢(H) FET
Q48 ISK131(M) FET
TH1 x |157-502-55007 THERMISTER 5K
THZ -4 157-302-53008 THERMISTER 3K
THS 157-103~-55001 THERMIST@R 10K
Z1 X59-33%0-00 MODULE UNIT(NB)
FINAL UNIT : HF 100W (X45-3400-XX) -00 : TS-6905 -01 :TS5-4505
c1 CK45B1HS61K CERAMIC 560PF ¥
c2 CK45F1H103Z CERAMIC 0.0i0UF 2Z
c3 ,4 CK45F1H223Z CERAMIC 0.022UF Z
S CK45B1H102K CERAMIC 1000PF K
ce =8 CK45F1H223Z CERAMIC 0.022UF 2
co CM93D2H681T MICA &80PF J
ci0 ,11 €91-1004-05 CHIP C 0.006BUF J
c12 CC45SL2HIB1T CERAMIC 150PF J
c13 CM73F2H122] CHIP C 1200PF J
Cla CK45F1H223Z CERAMIC 0.022UF Z
. o g . TS-4508 : KX, P.E.E2ZM M2
L:Scandinavia ) KUSA P:Canada 156908 - KX P.E.E2M
Y:PX(Far East, Hawai)  T:England  E:Europe
Y:AAFES(Ewope) X:Australia  M:Other Areas A indicates safety critical components.



TS-4505/6905

o Parts PARTS LIST
Parts without Parts No. are not supplied.
Les articles non mantionnas dans le Parls No. ne sent pas fournis.

Teile chne Parts No. werden nicht geliefert. FINAL UNIT : HF 100W {X45-3400-XX)

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
$RES (8 E|§F g &% F =5 ' B R £/8 % it )|
C15 C%1-0119-05 CERAMIC 0.047UF K
Cié CEC4EWICIO0OM ELECTR® 10UF 16WY
c17 CK45F1H2232 CERAMIC 0.022U0F 2
cis CED4EW1E1IO1M ELECTRO 100UF 25WV
C19 CK4BF1H223Z CERAMIC 0.022UF 2
cz0 CK45B1H102K CERAMIC 1000PF K
Cc21 £91-0119-05 CERAMIC 0.047UF K
c22 CEO4EWIC100M ELECTRS 10UF 16WV
C23 CK45F1H4732 CERAMIC 0.047UF 2
C24 CEQO4EWIE101M ELECTRD® 100UF 25WV
c25 CK45F1H4732 CERAMIC D.047UF 2
C26 CK45F1H1032 CERAMIC 0.01QUF 2Z
c27 CK45F1H10322 CERAMIC 0.010UF Z 6908
c2s CEQO4EWIE470M ELECTR® 47UF 25WV
c2% ,30 CK4S5F1H103Z CERAMIC 0.010UF 2
Cc31 c90-0817-05 ELECTR® 1000UF 16WV
c3z CK45F1HA73Z CERAMIC 0.047UF Z
€33 £90-0817-05 ELECTRO 1000UF 16WY
C34 CK45F1H4732 CERAMIC 0.047UF 2
35 CEO4EW1E470M ELECTR® 47UF 29WV
C36 CK45F1H2232Z CERAMIC 0.022UF 2
c37 C91-0119-05 CERAMIC 0.047UF K
c38 CED4EW1A470M ELECTRO 47UF 10WV
c39 CEO4EWIE470M ELECTR® 47UF 25WY
C40 CK45F1H2232 CERAMIC 0.022UF Z
c41 €91-0119-05 CERAMIC 0.047UF K
caz CED4EW1 A470M ELECTR® 47UF 10WV
C43 CC455L2H1217 CERAMIC 120PF J
(of 81 CK45F 141032 CERAMIC 06.010UF Z 6505
ca7 CEO4EWIALIOQIN ELECTR® 100UF 10wV
Ccas CEDAEWIEA70M ELECTRO 47UF 25WV
C49 CK45F1H223Z CERAMIC 0.0220F Z
Cs0 C91-0119-05 CERAMIC 0.047UF K
€51 CEQ4EW1A470M ELECTR® 4TUF 10WV
£52 ,53 £%1-1075-05 CERAMIC 470PF K
Ch3 CK45B1H471K CERAMIC 470PF K
CN1 E04-0154-0% RF COAXIAL CABLE RECEPTACLE
CN2 E40-3243-05 PIN CONNECT®R (BP>
CN3 E40-3238-05 PIN CONNECTOR (3P)
CN4 E40-3240-05 PIN CONNECTOR (5P»
CNé6 E40-3239-05 PIN CONNECTBR (4P 6305
CN7 ED4-0154-05 RF COAXIAL CABLE RECEPTACLE 6908
CNEB , 9 E40-3246-05 PH CONNECT®OR (2P)
K1 876-0408-09 RELAY 6905
TP1 -3 E23-0512-0% TERMINAL (FOR D1}
285 37 F01-0986-01 HEAT SINK
286 2K * {F20-1072-04 INSULATING BUARD
288 27 F29-0014-05 INSULATOR
290 2K G02-0574-04 FLAT SPRING
- J61-0307-05 WIRE BAND
L1 L40-1501-14 SMALL FIXED INDUCTOR{15UH?
L2 L40-3391-14 SMALL FIXED INDUCTOR(3.3UH)
L TS-4508 : K. X,P,E.E2,M, M2
-S d - A : TCATANNL ) 1 3
L:Scandinavia ) KUS P:Canada T5-690S : KX PEE2M
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¥ New Parts
Parts without Parts No, are not supplied.
Les articles non mentionneés dans le Parts No. ne sont pas fournis
Teile ohne Parts No. werden nicht gellefert.

78

PARTS LIST

FINAL UNIT : HF 100W {X45-3400-XX)

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts, nation |marks
sHRES ot B|# ¥ A K B B &5 &5/8 B i+t 1|
L3 L19-0315-25 BALUN TRANSFORMER
L4 ,5 L33-0699-05 CHO®KE COIL
L ,7 L33-0232-05 CHOKE COTL 1UH
L8 L33-0699-05 CHOKE COIL
L9 L19-0342-05 BALUN TRANSFORMER
L10 ,11 L33-0617-05 RFC
L12 L39-04682-05 TSROIDAL COIL (NFB)
L13 * [L39-1209-05 TORDIDAL COTIL (FINAL/100W 2T>
L14 L33-0651-0% CHOKE CO®IL
L1S L33-0617-05 REC
L1é& L40-1011-13 SMALL FIXED INDUCTORC100UHM>
L17 L15-0016-05 LOW-FREQUENCY CHOKE COIL
L18 L40-4701-13 SMALL FIXED INDUCTOR{47UH>
- NG9-2077-05 SCREW
X 27 N30-3008-46 PAN HEAD MACHINE SCREW
N 27 NB7-3006-46 BRAZIER HEAD TAPTITE SCREW
R1 RD14BB2C5607 RD 1) J 1/6W
R2 ,3 RD14BB2C331J RD 330 J 1764
R4 RD14BB2C681J RD 680 J  1/6W
RS RCOSGF2HSRET RC 5.6 J 1/2M
R& ,7 RD14CB2E150J RD 15 J 1/4W
R8 .9 R314DB3A181J FL-PROOF RS 180 J 1W
R10 -113 RS14DB3ASRET FL-PROBF RS 5.6 J 1W
R14 ,15% RS14D0B3A150J FL-PRSAF RS 15 J 1MW
R16 ,17 RS14DB3A3R3J FL-PROGF RS 3.3 J 1W
R18 R514DB3A100J FL-PROOF RS 10 J 1w
R19 RD14BB2CS61J RD 560 J 1768
R20 RD14BB2C101J RD 160 J 1/6W
R21 RS14DB3A18B0] FL-PROBF RS 18 J 1W
Rz2 RD14BB2C101J RD 100 J 1/64¥W
R23 RD14BB2C151J RD 150 J 1/6W
R2a RD14BB2C6B1T RD 680 J 1/6W
R25 RD14BB2CA473T RD 47K J 1/6W
R26 RD14BB2C332J RD 3.3K J 1/76W
R27 RD14BB2C4T2] RD 4.7k J 1/6W
R31 R514DB3A180J FL-PROGF RS 18 J 1w
VR1 ,2 x |R12-6734-05 TRIMMING POT. 1K
D1 KB-365 DIODE
p2 ,3 SVD3Ys DIGDE
D4 151555 DIGDE 6908
S 181555 DI®DE
D6 SG-5L{(R} DIGDE
D7 ,8 185133 DIGCE 6308
1C1 UPC7808H IC(VOLTAGE REGULATGR/ +8V)
Ic2 UPC7B0Q5SH IC(VOLTAGE REGULATOR/ +5V)
Ic3 UPC7808H IC{VILTAGE REGULAT®R/ +BV)
Q1 25C1971 TRANSISTGER
Q2 ,3 28C2509 TRANSISTOR
Q4 .5 252879 TRANSISTER
Q6,7 28D1406¢Y) TRANSISTAGR
Q8 25C1959(Y) TRANSISTOR
TH1 5TP41L DIGDE
- X59-3370-00 MODULE UNIT(FAN}
. - : TS-4505 : KX, P.E,E2,0M.M2
L-Scand xCanad «Prse
andinavia o ks F:Canada TS-690S : K,X,P,E,E2.M
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Farts without Parts No. are not supplied.

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

FINAL UNIT : HF 100W (X45-3400-XX)
FINAL LINIT ; 50M 10W (X45-3420-00)
FINAL UNIT : 50M 50W (X 45-3430-00}

Ref. MNo. Address |New Parts No, Description Desti- |Re-
Parts) nation |marks
s$RES |4 K ) g o 8% S ¥ & BE/78 8 it i) | W%
W1l E37-0114-05 FINISHED WIRE SET(DRV)
W2 x |E37-0190-05 FINISHED WIRE SET(100W DC)
W3 * (E33-1945-15 FINISHED WIRE SET(HF)
Wa * |E33-1946-05 FINISHED WIRE SET(50MHZ) 690S
W5 x |E33-1945-15 FINISHED WIRE SET(HF)
W& % |E33-1946-05 FINISHED WIRE SET(5CMHZ} 6995
W10 ,11 R92-1061-05 JUMPER REST 0 GHM 4503
W1z R92-1061-05 JUMPER REST ( OHM
FINAL UNIT : 50M 10W (X45-3420-00)
Cl CK73FB1E103K CHIP C 0.01UF K
c2 CC73FSL1H121J CHIP C 120PF J
c3 ,4 CK73FB1E103K CHIP C G.01UF K
Cs CK73FB1H472K CHIP C 4700PF K
Ceé CEQAEWIE4T0N ELECTRO 47UF 25WV
Cc7 CK73FB1E103K CHIP C 0.01UF K
cs8 CK73FB1HA4T2K CHIP C 47700PF K
ce CEOA4EW1C330K ELECTR® 33UF 16WV
Cc10 CK73FB1H472K CHIP C 4700PF K
Ci1t CEO4EW1E470M ELECTR® 47UF 25wV
ci2 ,13 CC455L2H5607 CERAMIC S6PF J
Cl4 CK73FB1E103K CHIP C 0.01UF K
C15 CC73FCHIH120J CHIP C 12PF J
€16 CC45CH1H120J CERAMIC 12PF J
TC1 C05-0030-15 TRIMMING CAP 20PF
CNt ,2 E04-0159-0S5 RF C®AXIAL CABLE RECEPTACLE
CN3 E40-3239-0S5 PIN CANNECTAR
L1 L34-1022-05 CaiIL
L2 L33-0222-05 CHEOKE COIL
L3 L40-1011-14 SMALL FIXED INDUCTER
L4 L33-0651-0% CHEKE COIL
LS L34-1027-05 CeIL
R1 RK73FB2A3325 CHIP R 3.3K J 1/10W
R2 RK73FB2A561J CHIP R 580 J 1/10W
R3 RK73EB2B100J CHIP R 10 J 1/BW
R4 RK73FB2A471J CHIP R 470 J 1/10W
IC1 M57735 IC{PEWER MODULE>
Ql 25C2954(QK) TRANSISTOR
FINAL UNIT : 50M 50W {X45-3430-00)
Cl CC455L2H3307 CERAMIC 33PF J
c2 CM93D2H391J NICA 3J90PF J
€3 .4 ¥ |CK45B1H272K CERAMIC 2700PF K
o] CM93D2H331) MICA 330PF J
Cé CK45B1H1D2K CERAMIC 1000PF K
c7 €91-0119-05 CERAMIC 0.647UF K
ce CEQO4EW1C100M ELECTR® 10UF 16WV
c9 CEO4EW1E1O1M ELECTRS 100UF 25HV
cid¢ ,11 CKAS5F1H4732Z CERAMIC D.0ATUF Z
€12 ,13 CK45B1H102K CERAMIC 1000PF K
Cl4 CEC4EWIE10OM ELECTR® 10UF 25WV
€15 CEQ4EWIC101NM ELECTRO 100UF 16WYV
- E31-6118-05 CONNECTING WIRE
- ¥ 1E37-0201-0% CONNECTING WIRE
CN1 E04-0157-0%5 RF COAXIAL CABLE RECEPTACLE
. inavi . , TS-450S : K, X,P,E.E2,M,M2
L:Scandinavia K:USA P;Canada TS-690S : K. X.P.EE2ZM
Y:PX({Far East, Hawaii} T:England E:Eurcpe
Y:AAFES(Europe) XAustrafia ~ M:Other Areas A\ indicates safety critical components. 79
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x New Parts
Parts withaut Parts No. are not supplied.

80

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

PARTS LIST

Downloaded by[]

Amateur Radio Directory[]

d

Teile onne Parts No. werden nicht geliefert.

www.hamdirectory.info

DIGITAL UNIT [X46-31

2X-XX)

FINAL UNIT : 50M 50W {X45-3430-00)

Ref. No. Address |New Parts No. Description Dcsli-—[ne-
Parts| nation |marks
smRES & B | % ¥ a ¥ % B R &E/78 8 1t *| E
CN2 E40-3239-05 PIN CONNECTSR
CN3 E40-3246-05 PIN CONNECTSGR
TP1 E23-0512-05 TERMINAL
Wl x |E33-1947-0%5 FINISHED WIRE SET
W2 x |E33-1947-05% FINISHED WIRE SET
a0 IN F01-0987-12 HEAT SINK
303 1M x |FO9-0429-05 HEAD PROTECTOR
308 ZM * |F10-1497-03 SHIELDING PLATE
306 1N G02-D576-14 LEAF SPRING
L1 x 1L39-1211-05 CRIL
L2 ,3 L33-0699-05 CHOKE C8IL
L4 x [L35-1212-05 CaIL
LS 6 L33-0651-05 CHGKE CBIL
L? L46-1011-13 SMALL FIXED INDUCTOR
L8 L4C-1011-14 SMALL FIXED INDUCTBR
X 2M N30-3008-48 PAN HEAD MACHINE SCREW
K 1N N35-301B-4% BINDING HEAD MACHINE SCREW
N 1IN N87-3006-46 BRAZIER HEAD TAPTITE SCREW
I 1IN N33-3006-41 OVAL HEAD HMACHINE SCREW
R1 ,2 RS14DB3A150J FL-PRBOF RS 15 J 1w
R3 RD14BB2C561) RD 560 J 1/6W
R4 RD14BB2C101J RD 100 J 1/64
RS R814DB3A220J FL-PRBOF RS 22 J 1W
Ré RD14BB2C332J RD 3.3K J 1/8W
R7 RD14BB2C472]7 RD 4,7K J 1/6HW
R8 RS140B3A2207 FL-PRGOSF RS 22 J 1W
VR1 R12-1083-05 TRIM POT. 1K
W3 R$2-1061-05 JUMPER REST 0 ®HM
D1 SvVo3yYs DIGDE
D2 151585 $IGDE
Q1 ,2 25C2879 TRANSISTER
Q3 25D1406(Y) TRANSISTER
Q4 28C1959<(Y) TRANSISTOR
TH1 STP41L DIGDE
- X59-3370-00 MeDU UNIT{FAN)
DIGITAL UNIT {X26-312X-XX) 0-11:75-6305 [KP] 0-12 : TS-4505 (K.P) 0-21 : TS-6305 (M) 0-22 : T5-450S [ M]
0-23 : TS-4508 (M2) 2-79 :TS-6908 (E} 2-72 :TS-450S{E} 2-713 + T8-6908 (E2} 2-74 : TS-4508 {(E2)
c1 CED4EWIAIGIM ELECTRO® 100UF 10wV
c2 CEO4EW1A470M ELECTR® 47UF 10WV
c3 CEOSEWIE4A70M ELECTRD 4"JUF 25wV
ca CEO4EWIAL0IN ELECTR® 10CUF 10wy
csS CEO4EWIA470M ELECTRO® 47UF 10WV
Cé CEQ4EWIALI0INM ELECTRO 100UF 10wV
c7 C90-2041-05 ERECTR® 10UF 10WV
ce CEO4EW1AIDIN ELECTRO 100UF 10wV
ce ~-12 CED4EW1A470M ELECTRO 47UF 10wV
€13 CEQ4EWIH3A3N ELECTR® 3.3UF SOWV
Cl6 -33 CK73FB1E1D3K CHIP C 0.01UF K
C36 ,37 CC73FCHIH100D CHIP C 10PF D
C3ig -51 CK73FB1E103K CHIP C 0.01UF K
€52 -56 CK73FB1H102K CHIP C 1000BF K
C58 -6¢6 CK73FBIHIO2K CHIP € 1000PF K
. I . TS-450S ; K, X,P.E.E2,M,M2
LiScandiavia KUSA - PCanada T5-630S : K.X,P,E.E2,M
Y:PX{Far East, Hawaii) T:England E:Europe
Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates satety critical components.
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| TS-4505/690S
- PARTS LIST

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

Teile ohne Parts No. werden nicht geliefert. DIGITAL UNIT (X46-312X-XX)
Ref. No. Address |New Parts Neo. Description Desti+ |Re-
Parts nation Imarks
sHES |t BIg B oa & = i A i* )| %
€67 -7% CK73FBIE103K CHIP C 0.01UF K
c80 -§3 CK73IFB1H102K CHIP C 100QPF K
CH4 -88 CK73FBI1E103K CHIP C 0.01UF K
ce9 -96 CK73FBi1H102K CHIP C 1000PF K
g7 CK73FB1E103K CHIF C 0.01UF K
€98 ,99 CK73FB1H102K CHIP C 1000PF K
C160-103 CK73FB1E103K CHIP C U.01UF K
€104-107 CK73FB1H102K CHIF C 1000PF K
cio8 CK73FBI1E103K CHIE C 0.01UF K
C109-111 CK73FB1H102K CHIP C 1000PF K
C112,113 CK73FBIE1IQ3K CHIP C 0.C1UF K
cli4-120 CK73FB1H102K CHIP C 1000PF K
C121-122 CK73FB1E1D3K CHIEP C 0.01UF K
C123-136 CK73FBLH471K CHIP C 470PF K
€137,138 CK73FB1E103XK CHIP C 0.01UF K
C139-142 CK73IEB1H102K CHIP C 1000PF K
C143-15% CK73FBIE103K CHIP C 0.01UF K
CN1 EAD-5467-05 PIN CONNECT®R (10P)
CN2 E40-3240-05 PIN CONNECTOR (5P )
CN3 E40-3237-05 PIN CONMECTOR (2P )
CN4 EA)-5427-05 PIN CONNECTOR (20P)
CNS E40-5154-05 PIN CONNECT®R (12P)
CNé E40-5477-05 PIN CENNECTOR ( 8P)
CN7 .8 E40-3239-05 PIN CEGNNECTBR (4P )
CNS * |E40-5381-05 PIN CONNECTOR (16P)
CN1O E40-3241-05 PIN CONNECTOR (&P )
CN11 * |E40-5523-05 PIN CONNECTOR (10P)
CN12 E40-3238-05 PIN CONNECTOR (3P )
CN13 ¥ |E40-5426~-0%5 PIN CONNECTOR (20P)
CN14 E40-3237-05 PIN CONNECTER (2P )
CN15 EQ2-2015-05 IC SOCKET
J1 ES6-0403-05 - |CYLINDRICAL RECEPTACLE(ACCI)
L1 L40-4711-12 SMALL FIXED INDUCTER(470UH)
L2 L40-1011-14 SMALL FIXED INDUCTOR(100UR?
L3 L40-4711-13 SMALL FIXED INDUCTR®R{470UH)
L4 x [LAQ-2201-12 SHALL FIXED INDUCTBR¢ 22UM)
LS L4D-2211-14 SMALL FIXED INDUCTBR( 20UH)
L ,7 L40-1011-14 SMALL FIXED INDUCTGR(100QUH)>
LB L40-1011-12 SMALL FIXED INDUCTOR({1D0OUH}
Le ,10 L40-1011-14 SHALL FIXED INDUCTSR(100UH»
L11 ,12 L40-4701-17 SMALL FIXED INDUCTOR( 47UH)
L13 ,14 L40-1011-17 SMALL EIXED INDUCTBR(1QOUH?
X1 L77-13B0-D5 CRYSTAL RESONATOR (11.0%5%2MHZ»
CP1 R90-0455-05 _ |MULTI-COMP 4., TKXE J 1/4M
R1 RK73FB2A273T CHIP R 27K J 1/10W
R2 RK73FB2A220J CHIP R 22 J 17104
R3 ,4 RK?73FB2A103J CHIP R 10K J 1/10W
RS -12 RK73FB2AI104T CHIP R 100K J 1/10W
R13 ,14 RK73FB2A101J CHIP R 100 J 1/10W
R15 -18 RK73FB2A472J CHIP R 4.7K J 1/10W
R1% -23 RK73FB2Ah221J CHIP R 220 J 1/10W
R25 RK73FBZ2A221T CHIP R 220 J 1/10W
R26 -31 RK73IFB2A101J CHIP R 100 J 1/10W
L:Scandinavia KUSA P:Canada 75-4508 : K.X.P.E,E2,M,M2
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82

% New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentichnes dans le Parts No. ne sont pas fournis
Teile ohne Parts No. warden nicht gellefert.

DIGITAL UNIT (X48-312X-XX)

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts! nation imarks
cRES | K§F # s & 8B 8 Hh 2/ 8 8 i+ |
R32 -39 RK73FB2A2217 CHIP R 220 J 1/10W
R40 -42 RK73FB2A102J CHIP R 1.0K J 1/10%
R43 -46 RK73FB2A1D3J CHIP R 10K J 1/10W
R47 -50 RK73EB2A102J CHIP R 1.0K J 1710w
R51 -54 RK73FBRA2217 CHIP R 220 J 1/10W
RSS ,56 RK73FB2A1027 CHIP R 1.0K J 1/710W
R57 ,58 RK73FB2A470J CHIP R 47 J 1/10W
R59 , 60 RK73FB2A4727 CHIP R £.7K J 1/10W
R61 RK73FB2A1032 CHIP R 10K J 1/10W
R&2 RK73FB2A223J CHIP R 22K J 1/10W
R63 -48B RK73FB2A221)J CHIP R 220 J 1/10W
R&9 ,70 RK73FB2A103J CHIP R 10K J 1/10W
R71 -74 RK73FB2A221J CHIP R 220 J 1/10W
R75 RK73FB241027 CHIP R 1.0 J 1/10W
R76 -B2 RK73FB2A221J7 CHIP R 220 J 1/10K
R83 , B4 RK73FB2A101J CHIP R 100 J 1/10M
R8BS , 66 RK73FB2A472J CHIP R 4.7K J 1/10W
RE7 -100 RK73FB2A101J CHIP R 100 J 1710w
R101-108B RK73FB2A103) CHIP R 10K J 1/1DW
R10D9 RK73FB24101J CHIP R 100 J 1/10W
R11D RK73FB2A103J CHIP R 10K J 1/10W
RII1 RK73FB2A471] CHIP R 470 J 1/10%
R112 RK73FB2A103) CHIP R 10¥ J 1/10W
RI13-116 RK73FB2A221J CHIP R 220 J 1710W
R117,118 RK73FB2A472] CHIP R 4.7K J 1/10W
R121,122 RK73FB2A101J CHIP R iod J 1710w
R123-128 RK73FB2A102J CHIP R 1.0K J 1/10W
R127 RK73FB2A103Y CHIP R 10K J 1/10W
R130-14% RK73FB2AID3J CHIP R 10K J 1710W
D1 -% RLS73 DIODE
D6 ~-13 02CZ5.1 DIWDE
D20 155133 DIGDE E
D21 155133 DIBDE KPEE2
D22 155133 DIGDE MM2X
D23 155133 DIBDE EE2
D26 RL573 DIBDE 450KPX
D26 RLS73 DI®DE 450EE2
D27 RLS73 DIGDE Ke
IC1 * |UPD78213GJ-5BJ IC(CcPU»
IC2 * |C256B-15XF1J8U1 (IC{R8M)
Ic2 x (27C256A-20JBU1 IC(ROM)
IC3 * [LC3564PML-12 IC{RAM)
IC4 TCT74HCS73AF ICCLATCH»
1C5 TC74HC138AF IC(DEC®DER?
Ice ,7 CXD1095RQ IC(I/® EXPANDER)
I1C8 x |LZ92K371 IC
IC9 CAT3SC104KI IC(4K EEPRGM)
Icio MS1951BML IC(SYSTENM RESET)
IC11 TCT7SO8F IC(2CH NAND GATE>
I1C12 * [SN74AS04NS IC
IC13-1¢ TCAS5BAF IC(SCHMITT TRIGGER)
=h DTC124EK DIGITAL TRANSISTGR
Qz ,3 DTC143EX DIGITAL TRANSISTOR
Q4 .S DTA143EK DIGITAL TRANSISTOR
A T5-4505 : K. X. P E E2,M M2
M diravi . PTATI AN =~ 1L H
L:Scandinavia ) ICUSA P:Canada TS-6908 : KX £ E.E2.M
Y:PX{Far East, Hawaii) T-England £:Europe
Y:AAFES(Europe) X:Australia ~ M:Other Areas A\ indicates safety critical components.



TS-4505/690S

PARTS LIST

» New Parts
Parts without Parts No. are not supplied.
Les articies non mentionnes dans le Parts No. ne sont pas fournis. DIGITAL UNIT {X46-312X-XX}
Teile onne Parts No. werden nicht geliefert. IF UNIT [X48-3090-XX)
Ref. No. Address |New Parts Nao. Description Desti- |Re-
Parts nation |marks
2HES &t B §F #H & F 5 & BN 8B T ) o6&
=] FMC3 TRANSISTOR
BA1 W09-0514-05 LITHIUM BATTERY(CR2430)
IF UNIT {X48-3090-XX} -00 : TS-690S -01 : TS-450S
Z1 * |X59-3030-03 MODULE UNIT(NBTCH)
Z2 * |X59-3%20-00 MODULE UNIT(SEL)
Z3 K59-36B0-01 MBDULE UNIT(TRX)
24 x [X59-3930-00 MBDULE UNIT(BK-IN)
25 X59-3860-00 MODULE UNIT(DELAY)
26 X89-1060-00 MODULE UNIT(SIDE TGNE)
Z7 X59-3000-03 MEDULE UNIT(FM MIC)
yA: X59-1080-00 MODULE UNIT(VEX2
A x 1X59-3%40-00 MODULE UNIT(METER)
c1 .2 CK73FF1E1042Z CHIP C 0.1UF z
c3 CK73FB1E4A73K CHIP C 0.047UF K
c4 .5 CK73FF1E1042Z CHIP C 0.1UF Z
Cé CK73FB1E473K CHIP C Q.047UF K
cr =19 CK73FFIEL042 CHIP C 0. 1UF A
C20 CK73FB1E103K CHIP C 0.01UF K
ca1 -27 CK73FF1E1042Z CHIP C 0.1UF Z
c28 CC73FCH1HOS0C CHIP C SPF C
c29 ,30 CK73FF1E104Z CHIP C 0.1UF A
c31 CK73FB1H102K CHIP C 1000PF K
€32 CK73FFI1E1042 CHIP C 0.1UF Z
C33 CK73FB1H1C2K CHIP C 1000PF K
C34 CK7?3FF1E104Z CHIP C 0.1UF Z
C35 CEQ4EW1C100M ELECTRD® 10UF 16WY
C36 CK73FF1E104Z CHIP C 0.1UF Z
C37 CC73FCHIH1D1} CHIE C 100PF J
c38 CK73FF1E1CG4Z CHIP C 0.1UF Z
C39 CK73FB1E103K CHIP C 0.01UF K
C40 CK73FF1E1042 CHIP C 0.1UF z
C41 CK73FB1E1D3K CHIP C 0.D1UF K
C42 CK73FB1E473K CHIP C 0.047UF K
ca3 CK73FF1E104Z CHIP C 0.1UF Z
Cds CEC4EM1A47IN ELECTR® 4 7QUF 10WY
C45 CC73FCHIHIOLT CHIP C 100PF J
C46 -48 CK73FBIE103K CHIP C Q.01UF K
cag CC73FSL1H2217 CHIP C 220PF J
Cc50 CK73FBI1E103K CHIP C 0.010F K
€51 CED4EW1AI01N ELECTR® 100UF 10WY
€52 CK73FF1C1052 CHIP C 1.0UF Z
C53 ,54 CEQAEW1AIO1IM ELECTR® 10QUF 10wV
C55 CK73FB1E473K CHIP C 0.047UF K
C56 ~59 CK73FB1H102K CHIP C 1000PF K
C&0 CK73FB1E103K CHIP C 0.01UF K
C61 CK73FF1E1042 CHIP C 0.1UF Z
Ck2 CX73FB1E223K CHIP C 0.022UF K
Cé63 CC73FCH1H470J CHIP ¢ 47PF J
cé4 CEQO4EW1HO10M ELECTR® 1.0UF 50wV
CeS CEDAEWIH2R2K ELECTR® 2., 2UF S0WV
Ché CK73FBIR102K CHIP C 1000PF K
C67 ,68 CC73FCHIN6B0T CHIP C 68PF J
Cé9 ,70 CK73FF1E1042Z CHIP C 0.1UF Z
L:Scandinavia KUSA  P:Canada 75-4508 : KX,P,E,E2,M,M2

.. TS-6905 : K.X,PEE2M
Y:PX(Far East, Hawaii) T:England E:Europe

Y:AAFES(Europe) XeAustraiia  M:Cther Areas A\ indicates safety critical components. g3
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» New Parts

PARTS LIST

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

IF UNIT {X48-3080-XX}

Ref. Neo. Address |New Parts No. Description Desti- Re-
~* |Parts nation [marks
+mMES & &R B2 e B B # & £/78 18 i | &
€71 C90-2046~05 ELECTRO 22UF 10WV
72 CK73FF1E1042 CHIP C 0.1UF Z
C73 CK73FB1H222K CHIP C 2200PF K
C74 CK73FB1HI102K CHIP C 1000PF K
¢75 CC73FSL1H1I21T CHIP C 120PF J
c76 CK73FF1E1042 CHIP C 0.1UF A
c7 CK73FB1H102K CHIP C 1000PF K
c78 CK73FB1H472K CHIP C 4700PF K
c79 CK73FB1IHI102K CHIP C 1000PF K
ceg CEQ4EW1A101M ELECTRY 100UF 10wy
CB1 CX73FF1E1042 CHIP C 0.1UF Z
ca2 CC73FCHIHLT0T CHIP C 47PF J
el CCT3FSL1H2212 CHIP C 220PF J
c84 ,B5 CEQ4EWIHR4TM ELECTRR 0.47UF SaWV
c86 CK73FF1E1042Z CHIP C 0.1UF A
€87 CEC4EWIAI0INM ELECTR® 100UF 10wV
CBe8 CC73FSL1K3%1J CHIP C 390PF J
cs9 CC73FSL1HA21T CHIP C B20PF J
ce0 CC73FS5L1H391J CHIP C 390PF J
c91 ,92 CK73FF1E1042 CHIP C 0.1UF Z
c93 CK73FBIE10Q4K CHIP C 0.10UF K
C94 CEQZEWICI00M ELECTR® 10UF 16WV
€95 CK73FB1E104K CHIP C 0.10UF K
13 CEO4EWIAIOIM ELECTR® 100UF 10WV
ce7 CK73FB1H472K CHIP C 4700PF K
c98 CEO4EWIC100M ELECTRG 10UF 16WV
c99 CED4EWIE331N ELECTRO 330UF 25WV
€100 CK73FB1E103K CHIP C 0.01UF K
c101 CED4LWOJ471M ELECTR® 47T0UF 6.3WV
cloz CK73FFIEL104Z CHIP C 0.1UF z
€103 CK73FB1E103K CHIP C 0.01UF K
C104 C90-2153-05 ELECTRE 470UF 10WY
c105 CK73FB1H1D2K CHIP C 1000PF K
cioé CEO4EW1A101M ELECTR® 100UF 10WV
c107 CK73FF1E1042 CHIP C 0.1UF A
cios CC73FCHIHI80J CHIP C 18PF J
€109 CK73FB1E103XK CHIP C 0.01UF K
€1140,111 CK73FF1E104Z CHIP C 0.1UF A
Ci12 CC73FCH1HA70J CHIP C 47PF J
C113 CK73FFIE104Z CHIP C 0.1UF A
C114 CECAEW1E4R"M ELECTR® 4.,7UF 25wV
€115 CEOAEWIHO10M ELECTR® 1.0UF 50WV
Cllé CEO4EW1IHOR1NM ELECTRO 0.1UF SOWY
C117 CEQ4EWICIOON ELECTRG 10UF 16WV
¢li8 CEQ4EW1HO10M ELECTR® 1.0UF 50wV
¢l119 CK73FBIE103K CHIP C g.01UF K
€120 CEDAEWI1E4R7M ELECTR® 4., 7TUF 25WV
€121 CEQ4EWIC100M ELECTR® 10UF 16WY
€122 CEQAEW1A101M ELECTRO 100UF 10WV
c123 CEQ4EW1IAL70K ELECTR® 47UF 10wV
Ci24 CEOQ4EW1C100M ELECTRE 10UF 16wV
C125 CK73FBIE103K CHIP C 0.01UF K
C126 CK73FF1C1052 CHIP C 1.0UF YA
c127 CEO4EW1AL101IM ELECTRO 10QUF 10wy
ci2e CK73FF1C1052 CHIP C 1.0UF A
T TS-4508 : K, X,P,E.E2M M2
L-Scandinavia KUSA P:Canada A0 EEL M,
- (KXPEE2ZM
Y:PX(Far East, Hawaii) T:England E:Europe TS-6908 : K.X.F.
Y:AAFES(Ewope) X:Austratia  M:Other Areas M\ indicates safety critical components.



TS-4505/690S

»* New Parts

Parts without Parts No. are not supplied.

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

Teile ohne Parts No, werdean nlcht geliefert. IF UNIT (X48-3090-XX)
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
sHEE & K| |F i e E B B s /78 8 it &) | % #
ci2¢ - [CK73FB1E103K CHIP C 0.01UF K
c130 CC73FSLIH471T CHIP C 47PF J
C131 CK73FB1E223K CHIP C 0.022UF K
c132 CK73FFIEL10G4Z CHIP C 0.1UF A
€133 CEDAEW1AI1DIM ELECTR® 100UF 10WV
€134 CK73FF1E104Z CHIP C 0.1UF A
C135-137 CK73FB1E104K CHIP C 0. 10UF K
C136,137 CK73FBIE104K CHIPF C 0.10UF K
C138 CK73FF1E1042Z CHIP C 0.1UF A
C139 CK73FB1H102K CHIP C 1000PF I
€140 CK73FB1E473K CHIP C D.047UF K
Cl41 CC73FCHIHID1J CHIP C 100PF J
Cl142 CK73FB1E104K CHIP C D.1UF K
C143,144 CK73FF1E104Z CHIF C 0.1UF z
C145% CEQAEWIAICIM ELECTRO 100UF 10WV
Cl146 CK73FF1C105Z CHIP C 1.0UF z
c1a7 CEDAEW1A220M ELECTR® 2.2UF 10WV
C148 CX73FB1EI03K CHIP C 0.01CF K
C149 CK73FB1E104K CHIP C 0.10UF K
Ci50 CEO4EW1A470M ELECTRO 47UF 10WY
€151 CK73FB1E103K CHIP C 0.01UF K
C152 CEQO4EW1A470M ELECTR® 4TUF 10WV
Cis3 CEQ4EWICI00M ELECTRO® 10UF 16WYV
C154 CEQ4EW1C220M ELECTR® 22UF 16WV
C155 CEDA4EW1H2R2M ELECTR® 2.2UF 50wV
Cl156 CEOC4EWI1HQ10M ELECTRE& i.0UF 50WV
C157 CEDAEW1A1D1HM ELECTRO® 100UF 10WV
€158 CK73FB1E103K CHIF C 0.01UF K
C159-182 CK73FB1H1D2K CHIP C 1000PF K
Clé3 CK73FBIE1Q3K CHIP C 0.01UF K
Clo4 CEC4EW1C100M ELECTRO 10UF 16WY
C165 CK73FF1C1052 CHIP C 1.0UF A
C166 CECAEWICI100OM ELECTR® 10UF 16WY
Cl167 CEOAEWIE4R7M ELECTR® 4.7TUF 20WV
C168 CEDAEWIALIDIN ELECTR® 100UF 10WY
Cl69 CEO4EWICIOOM ELECTRE 10UF 16WV
c170,171 CEDAEWLE4R7H ELECTR® 4.7UF 25WV
C172,173 CCT73FCHIR101J CHIP C 100PF J
Cl174 CK73FB1H222K CHIP C 2200PF K
Ci75 CK73FF1C1052 CHIP C 1.0UF z
C176 CK73FF1E1042Z CHIP C 0.1UF Z
c17 CC73FCHIHIOL1T CHIP C 100PF J
C178 CED4EW1A101IM ELECTR® 100UF 10WV
C179 CECAEWICIOOM ELECTRE 10UF 16WYV
cieg CK73FB1E473K CHIP C 0.047UF K
c181 CEO4EWICI0ON ELECTRS 10UF 16WY
C1B3 CK73FBLIE1D3K CHIP C D.D1UF K
cia4 CED4EW1AIQIN ELECTR® 100UF 10wV
Cl85 CK73FB1E103K CHIP C 0.01UF K
c186,187 CEO4EWIE4R7H ELECTR® 4. 7UF 25WY
c1B8 CK73FRIE103K CHIP C 0.01UF K
c189 CK73FF1E1C4Z CHIP C 0.1UF Z
€190 CEDOAEWIE4R7M ELECTR® 4, 70F 25WV
c191 CK73FF1E1042 CHIP C 0.1UF A
C1%2,193 CK73FBi1H102K CHIP C 1000BF K
L:Scandinavia K:USA P:Canada TS-4508 : K.X,P.E,E2,M,M2

T8-6908 : K, X,P,E.E2.M
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- ewparts PARTS LIST
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht geliefert. IF UNIT {X48-3090-XX)

Ref. No. Address [New Parts No, Description Desti- |Re-
Parts| nation [marks
smES (& BF ¥ a5 ¥ 8 WS 50 K % ) W=
Cl94 x |CK4SFE2H222P CERANMIC 2200PF P
C195-198 CK73FBLIE103K CHIP C 0.01UF K
C199-203 CK73FB1H102K CHIP C 1000FF K
c204 CK73FBIE104K CHIP C 0.10UF K
C205 CK73EB1E123K CHIP C 0.0120F K
€206-208 CK73FBIE1O3K CHIP C ¢.01UF K
c209 CEDAEWICI00M ELECTRD 1GUF 16WV
c210 CEQ4EWIAIOIN ELECTR® 100UF 10WV
cz211 CEDAEW1A470M ELECTR® 47UF 10WY
c212 CEQO4EW1C100M ELECTR® 10UF 16WV
c213 CK73FB1H102K CHIP C 1000PF ¥
C21s CEO4EWLIHR4ATM ELLECTR8 0.47UF 50WV
Cc215 CK73FB1E103K CHIP C 0.01UF K
C216 CEO4EW1AI01H ELECTRE 100UF 10WV
c217 CC73FCH1H101J CHIP C 100PF J
c218 CEQ4EWIAI0INM ELECTR® 100UF 10wy
219,220 CK73FF1C1082 CHIP C 1.0UF Z
1e221 CEQ4EW1C100M ELECTR® 10UE 16WV
C222 CK73FBIE103K CHIP C 0.01UF K
c223 CEO4EW1H4RTH ELECTR® 4.7UF 50WV
c224 CK73FB1E103K CHIP C 0.D1UF K
c225 CEDANWICZ220M ELECTR® 22UF 16UV
c227 CK73FB1E103K CHIP C 0.01UF K
CN1 E40-5348-05 PIN CONNECTOR (15P STRAIGHT)
CN2 ,3 E40-3237-05% PIN CENNECTE®R (2P}
Ch4 E40-32£1-05 PIN CEGNNECTBR (&P)
CNS E40-5066-05 PIN CONNECTER (9P
CNé6 E40-3240-05 PIN CONNECTER (5P)
CN7 x |E40-5426-05 PIN CENNECT®R (20P STRAIGHT?
CNB E40-3241-08 PIN CENNECTEBR (6P}
CN% E40-3237-05% PIN CONNECTER (2P)
CN10 E40-3241-05 PIN CONNECTEOR (6>
CN11 E4D0-3239-05 PIN CONNECTOR (4P)
CN12 E40-3237-05 PIN CGNNECTBR (2P)
CN13 E40-3238-05 PIN CONKECTOR (3B)
CN14,15 E40-3237-08 BEIN CONNECTSR (2P)
CHN1s E40-3241-05 PIN CONNECTOR (6P)
CN17,18 E40-5059-0% PIN CONNECTOR (QPTIBN FILTER?
J1 E11-0414-05 PHONE JACK (EXT.SP)
J2 ED6-1352-0% CYLINDRICAL RECEPTACLE(PACKET
J3 E0&6-0752-0%5 CYLINDRICAL RECEPTACLE(REMOTE
J4 E11-0438-0% PHENE JACK {KYE)
J5 E06-1352-0% CYLIMNBRICAL RECEPTACLE(PACKET
J& 7 E13-0166-05 PHONG JACK (Dsp2)
Al x tF01-0D969-04 HEAT SINK
A2 G02-0574-04 FLAT SPRING
A3 ,1 J32-0761-04 STUD
AS .6 N30-3010-46 PAN HEAD MACHIHNE SCREW
CF1 L72-0315-05 CERBMIC FILTER 12KHZ
CF2 L72-0319-05 CERAMIC FILTER 6KHZ
CF3 L72-0371-0% CERAMIC FILTER 2.4KHZ
L1 L34-2121-05 CaIL
L2 -4 1.33-0712-05 CHBKE COIL 6.6UH
. T5-4505 : K. X.P.E.E2 M M2
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TS-4505/6905

 Now Parts PARTS LIST

Parts without Parts No. are not supplied.
Les articles nen mantionnes dans e Parts No. ne sont pas fournis.

Teile ghne Parts No. werden nicht geliefart. IF UNIT (X48-3090-XX}
Ref. No. |Address |New Parts No. Description Desti- (Re-
Parts| nation |merks
sRES | B | & B & F 8 8 & &£/78 & T |
LS ¥ |L.34-2005-05 COIL
L& L34-2124-05 COIL
L7 . 1.34-0945-05 CeIL
L8 £33-0712-05 CHEKE CAIL 6.8UH
L9 L34-4015-05 COIL
Lig ,11 L40-1021-15 SMALL FIXED INDUCTGR 1MH
L12 L40-10%2~-12 SMALL FIXED INDUCT®R 1UH
L13 L40-1021-15 SMALL FIXED INDUCTOR 1MH
L1a L40-1011-15 SHMALL FIXED INDUCTBR 100UH
L15 . L40-1021-15 SMALL FIKED INDUCTOR 1MH
L16 L40-1011-15 SMALL FIXED INDUCTOR 100UH
Li17 L40-1001-15 SMALL FIXED INDUCTOR 10UH
LiB L4G-4701-15 SMALL FIXED INDUCTOR 47UH
L19 ,20 L40-1011-12 SMALL FIXED INDUCTER 100UH
L21 -23 L40-1011-15 SMALL FIKED INDUCTOR 100UH
R1 RK73FB2A103J CHIP R 10K J 1/10M
R2 RK73FB2A333J CHIP R 33K J 1/10W
R3 RK73FB2A104J CHIP R 100K J 1/10W
R4 RK73FB2A4717 CHIP R 470 J 1/710W
RS RK73FB2A101J CHIP R 100 J 1/10M
RE RK73FB2A102J CHIP R 1.0K J 1/10W
R7 RK73FB2A152F CHIF R 1.5K J 1710
RB RK73EB2A471J CHIP R 470 J 1/10W
R9 RK73FB2A101J CHIP R 100 J 1/10W
R10 RK73FB2AZ272J CHIP R 2.7K J 1/10W
R11 RK73FB2A101J7 CHIP R i00 J 1/10W
R12 RK73FB2A272] CHIP R 2.7K J 1/10W
Ri3 RK73FR2A101J CHIP R 100 J 1/10W
R14 RK73FB2A4723 CHIP R 4.7K J 1/7i0W
R15 RE73FB2A101J CHIP R 100 J  1/10W
R16& RK73FB2A2727 CHIP R 2.7K J 1/10W
R17 RK73FB2A101J CHIP R 100 J 17104
R1B RK73FB2A4727 CHIP R 4.7K J 1/10W
R19 RK73FB23101J CHIP R 100 g 1/10W
R20 RK73FB2A272J7 CHIP R 2.7K J 1/1DW
R21 RK73FB2A101T CHIP R 100 J 1/10W
R22 RK73FB2Ah272] CHIP R 2.7K J 1/10W
R23 RK73FB2AIC01F CHIP R 100 J 1/10d
R24 RK73FB2A2727 CHIP R 2.7K J 1710w
R25 RK73FB2A473T CHIP R 47K J 1/10w
R26& RK73FB2A152] CHIP R 1.5K J 1/10W
R27 RK73FB2A473J CHIP R §7K J 1710w
R28 ,29 RK73FB2A1527 CHIP R 1.5K J 1/10W
R30 RK73FB2A103J CHIP R 10K J 1/10W
R31 RK73FB2A3332 CHIP R 33K J 1/10W
R32 RKT73FB2A104J CHIP R 100K J 1/10W
R33 RK73FB2A4717 CHIP R 470 J 1710w
R34 RK73FB2Z2A101J CHIP R 100 J 1/10W
R35 RK73FB2A472J CHIP R 4,78 J 1/10W
R36 RK73FB2A103J CHIP R 10K J 1/710%
R37 RK73FB2A3327 CHIP R 3.3K J 1/10W
R38 RK73FB2A1027 CHIP R 1.0K J 1/10d
R39 RK73FB2A101J CHIP R 100 J 1/710W
R40 RK73FB2A333J CHIP R 33K J 17108
R4l RK73FB2A104T CHIP R 100K J 1/710%
L:Scandinavia K:USA p-Canada TS-4508 : K.X,P,E,E2,M M2
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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.
Teile ohne Parts No. werdean nicht geliefert.

PARTS LIST

IF UNIT (X48-3090-XX}

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

Parts nation |marks

FRES (& B |5 B R % B B a s/ R B i | e
R42 RK73FB2A471] CHIP R 470 J 1/10W
R43 RK73FB2A101J CHIP R 100 J 1/10W
R4 RK73FB2A224J] CHIP R 220K J 1/710W
R45 , 46 RK73FB2A101J CHIP R 100 J 1/10W
R47 RK73FB2A2227 CHIP R 2.2K J 1/10W
R4 RK?3FB2A103J CHIP R 10K J 1710
R4G RK73FB2A1027 CHIP R 1.0K J 1/10W
R50 RK73FB2A334T CHIP R 330K J 1/10M
R51 ,52 RK73FB2A105J CHIP R 1.08 J 1/10W
R53 RK73FB2AI101J CHIP R 100 J 1/710W
RS4 RK?73FB2A102J CHIP R 1.0K J 1710
R55 RK73FB2A473Y CHIP R 47K J 1/10W
R56& RX73FB2A1D4J CHIP R 100K J 1/710W
R57 RK73FB2A101J CHIP R 100 J 1710
RSB RK?73FB2A472) CHIP R 4.7K J 1/10W
RS9 RK73FB2ZA6B82T CHIP R 6.9X J 1/10M
R&0 RK73FB2A562] CHIP R 5.6K J 1/10W
Ré61 RK73FBIA104T CHIP R 100K J 1710
R&2 RK73FB2A1012 CHIP R 100 J 1/10W
R&3 RK73FB2A103T CHIP R 10K J 1/10W
R&4 RK73FB2A392J CHIP R 3.9K J 1/10W
Ré5S RK73FB2A103J CHIP R 10K J 1710
R66 RK73FB2A102J CHIP R 1.0K J 1/10W
R&67 RK73FB2A681J CHIP R 680 J 1710w
RE&B RK73FB2A121J CHIP R 120 J 1/10W

R69 RK73FB2A221J CHIP R 220 J 1/710W |450S5

R70 RK73FB2AS60J] CHIP R 56 J 1/10W
R71 -74 RK73FB2A101J CHIP R 100 J i/10W
R75 -78 RK73FB2A1047 CHIP R 100K J 1/10W
R79 RK73FB2A471T CHIP R 470 J 1/10W
RBO RKT73FB2A1527 CHIP R 1.5K J 1/10W
R81 RK73FB2ALT72T CHIP R 4.7K J 1/710W
RB2 RK73FB2A1B3J CHIP R 18K J 1/10W
RB3 RK73FB2ZA1037 CHIP R 10K J 1/10W
RB4 RK73FB2A473) CHIP R 47K J 1/10W
R8S RK73FB2A272J CHIP R 2.7K J 1710w
RBE RK73FB2A3927 CHIP R 3.9K J 1/10W
R87 RK73FB2A224J CHIP R 220K J 1/10W
R8B RK73FB2A153J CHIP R 15K J 1/10W
RB89 RK73FB2A3347 CHIP R 330K J 17104
RS0 ,91 RK73FB2A153) CHIP R 15K J 1/10W
R92 -94 RK73FB2A473J CHIP R 47K J 1710
R9S RK73FB2A105] CHIP R 1.0M J 1/10W
R96 RK73FB2A101J CHIP R 100 J 1/10W
R97 RK73FB2A102J CHIP R 1.0X J 1/10W
R98 RK73FB2A273J CHIP R 27K J 1710
RS9 RK73FB2A473] |CHIP R 47K J 1/10W
R100,101 RK73FB2A104J CHIP R 100K J 1/710W
R102 RK73FB2A472) CHIP R 4.7K J 1/10W
R103 RK73FB2A562J CHIP R 5.6K J 1/10W
R1D4 RK73FB2A33%J CHIP R 3.3M J 1/10W
R10S RK73FB2A103J7 CHIP R 10K J 1/710W
R106 RK73FB2A153) CHIP R 15K J 1/10W
R107,108 RK73FB2A123T CHIP R 12K J 1/10W
R109 RK73FB2A101D CHIP R 100 J 1/10W

L:Seandinavia K:USA P-Canada Ig'gggg = ﬁ::g:ﬁmz
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TS-4505/6905

» New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas Fournis.

Teile ohne Parts No. werden nicht geliefert. IF UNIT (X48-30580-XX)

Ref. No. Address [New Parts No. Description Desti- lﬁo‘

Par ts] nation [marks

sMES |2 B (|g By e F = B 5 B/ 0 B # |
R110,111 RK73FB2A472] CHIP R 4.7K J 1/10W
R112 RK73FB2AI01J CHIP R 100 J  1/710W
R113 RK73FB2A2247 CHIP R 220K J 1/10W
R114 RK73FB2A222T CHIP R 2.2K J 1/10W
R1i5 RK73FB2A2237 CHIP R 22K J 1/10W
R115 RK73FD2A104J CHIP R 100K J 1/710W
R117 RK73FB2A222] CHIP R 2.2K J 1/10W
R118 RK73FB2A151J CHIP R 150 J 1/10W
R119 RK73FB2AB217 CHIP R B20 J 1/10W
R120 RK73FB2A101J CHIP R 100 J 1/710W
R121 RK73FB2A332J CHIP R 3.3K J 1/10W
R122 RK73FB2A102T CHIP R 1.0K J 1710
R123 © |RK73FB2A103J CHIP R 10K J 1/10W
R124 RK73FB2A331J CHIP R 330 J 1/10%
R125,126 RK73FB2A2R2] CHIP R 2.2 J 1/10%
R127 RK73FB2A224J CHIP R 220K J 1/10W
R128 RK73FB2A4737 CHIP R 47K J 1/10W
R129 RK73FB24101J CHIP R 100 J 1/10%
R130 RK73FB2A102J CRIP R 1.0K J 1/10N
R131 RK73FB2A104T CHIP R 100K J 1/710W
R132 RK73FB2A472] CHIP R 4,7K J 1/10W
R133 RK73FB2A334J CHIF R 330K J 1/10w
R134 RK73FB2A1D2J CHIP R 1.0K J 1/10W
R135 RK73FB2A103Y CHIP R 10K J 1/10W
R136 RK73FB2A472] CHIP R 4,.7¢ J 1/10W
R137 RK73FB2A1027 CHIP R 1.0K J 1/10W
R138 RK73FB2A1057 CHIP R 1.0M J 1/710W
R139 RK73FB2A684T CHIP R 480K J  1210W
R140 RK73FB2A2223 CHIP R 2.2K J 1/710M
R141 RK73FB2A3357 CHIP R 3.3M J 1/10W
R142 RK73FB2A4723 CHIP R 4,7K J 1/10W
R143 RK73IFB2A102T CHIP R 1.0K J 1710
R144 RK73FB2A1037 CHIP R 10K J 1/10W
R145 RK73FBZA102T CHIP R 1.0K J 1/10M
R146 RK73FB2A474T CHIP R 470K J 1/10W
R147 RK73FB2A104T CHIP R 100K J 1/710M
R148 RK73FB2A1537 CHIP R 15K J 1710w
R14% RK73FB2A223J CHIP R 22K J 1/10%
R150 RK736D2A562F CHIP R 5.6K J 1/10W
R151 RK73FB2A332T CHIP R 3.3K F 1710
R152 RK73FB2A1017 CHIP R 100 J 1/10W
R153 RK73FB2AS21J CHIP R 820 J 1rioM
R154 RK73FB2A103J CHIP R 10K J 1/10W
R155 RK73FB2A1233 CHIP R 12K J 17108
R156 RK73FR2A2247 CHIP R 220K J 1/10W
R157 RK73FB2A472T CHIP R £.7K J 1/10%w
R156 RK73FB2A101J CHIP R 100 J 1/10W
R15¢% RK73IFB2A102T CHIP R 1.0K J 1710W
R160D RK73FB2R4733 CHIP R 47K J 1/10W
R161 RK73FB2A472T CHIP R 4.7K J 1710
R162 RK73FB2A3347 CHIP R 330K J 1/10W
R163 RK73FB2A124T CHIP R 120K J 1/710%
R164 RK73FB2Aa1037 CHIP R 10K J 1/710W
R165 RK73FB2A470T CHIP R 47 J 1710w
R164& RK73FD2A222) CHIP R 2.2K J 1/10W
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» New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes gans le Parts No. ne sont pas fournis.

Teile ohne Parts No. werden nicht geliefert, IF UNIT [X48-3090-XX]

ref. No. Address [New Parts No. Description Desti- |Re-

Parts nation [marks

MBS (& B |K B 2 % B 8 % A B B it | =
R167,188 RK73EB2A471)] CHIP R 470 J 1/10W
R169 RK73FB2A224J CHIP R 220K J 1/10W
R170 RK73FB2A3337 CHIP R 33K J 1/10W
RI7? RK736B2A224T CHIP R 220K J 1710w
R172 RK73FB2A472J CHIP R 4.7K J 1/10W
R173,174 RK7?73FB2A101J CHIP R 100 J 17108
R175,176 RK73FB2A1037 CHIP R 10K J 1/710W
R177 RK73IEB2A102] CHIP R 1.0K J 1/10W
R178 RK73FB2A2227 CHIP R 2.2K J 1/10W
R179 RK73FB2A332J CHIP R 3.3K J 1/10M
R180 RK73FB2A1017 CHIP R 100 J 1/10W
R181 RK73FB2A2227F CHIP R 2.2K J 1/710W
R182 RK73FB2A124] CHIP R 120K J  1/1DW
R183 RK73FB24101J CHIP R 100 J 1/10W
R1B4 RK73FB2A223J CHIP R 22K J 1/10K
R185 RK73FB2A221J CHIP R 220 J 17108
R186 RK73FB2A4717 CHIP R 470 J 1/10W
R187,188 RK73FB2A103J CHIP R 10K J 1710
R18% RK73FB2a472J CHIP R 4.7K J 1/i0W
Ri90 RK73FB2A103T CHIP R 10K J 1710
R191 RK73FB2A1D4] CHIP R 100K J 1/10W
R192 RK73FB24471J CHIP R 470 J 1/10%¥
R193 RK73FB2A104J CHIP R 100K J 1/10W
R194-195 . RK73FB2A103) CHIP R 10K J 1/710W
R196 RK73FB2A4727 CHIP R 4.7K J 1/10W
R197-199 RK73FB2A104J CHIP R 100K J 17108
R200 RK73FB2A41232 CHIP R 12K J 1/10W
R201, 202 RK73FB2A104J CHIP R 100K J 1710W
A203 RK73FB2A2227 CHIP R 2.2K J 1/10W
R204 RK73FB2A104T CHIP R 100K J 1710%
R205 RX73FB2A1537 CHIP R 15K J 1/10W
R2046-208 RK7?3FB2A222T CHIP R 2.2K J 1710
R209 RK73FB2A103J CHIP R 10K J 1/1DW
R210 RK73FB2A104J CRIP R 100K J 1/10MW
R211 RK73FB2A103J CHIP R 10K J 1/10W
R212 RK73FB2A2227T CHIP R 2.2K J 17104
R213 RK73FB2A1037 CHIP R 10¥ F 1/10W
R214 RK73FB2A104J CHIP R 100K J 1/10W
R215 RK73FB2A333] CHIP R 33K J 1/10W
R216 RK73FB2A223T CHIP R 22K J 1/10W
R217 RK?3FD2A472] CHIP R 4.7K J 1/10W
R216,219 RK73FBZA103J CHIP R 10K J 1/10M
R220 RK73FB2A4104) CHIP R 100K J 1/710W
R221 RK73FB2A562T CHIP R 5.6K J 17108
R222 RK73FB2AB22T CHIP R B.2K J 1/10W
R223 RK73FB2A823T CHIP R 82K J 17108
R224 RK73IFB2R472J CHIP R 4.7K J 1/1DW
R22S RK73FB2A101J CHIP R 100 J 1/10W
R226 RK73FB2A472J] CHIP R 4.7k J 1/10W
R227 RK7?3FB2A332] CHIP R 3.3 J 1/710%
R228 RK73FB2A101D CHIP R 100 J 1/10W
R229 RK73IFB2A474J CHIP R 470K J 1/10W
R230 RK73FB2A101J CHIP R 100 J 1710W
R231 RK73FB2A821J CHIP R 820 J 17108
R232 RK73FB2A223] CHIP R 22K J 1/10W
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TS-4505/690S

* New Parts

Farts without Parts No. are not supplied.

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

Teile ohne Parts No. werden nicht geliefert. IF UNIT {(X48-3090-XX}
Ref. No. |Address|New Parts No. Description Desti- |Re-
Parts nation [marks
smEE & B(§ T B a a8 8 it )| %
R233 RK73FBZ2A1D3J CHIP R 10K J 1/10W
R234 RK73FB2A102J CHIP R 1.0K J 1/10%W
R235-237 RK73FB2A103J CHIP R 10K J 1/10W
R238 RK73FB23101J CHIP R 100 J 1/10W
R239 RK73FB2A335] CHIP R 3.3 J 1/10W
R240 RK73FB2A102J CHIP R 1.0K J 1/10W
R241 RK73FB2AB24J CHIP R B20K J 1/10W
R242 RK73FB2A564T CHIP R 560K J 1/71Q¥
R243 RK73FB2AB22J CHIP R 8.2K J 1/10W
R244 RK73FB2A272JF CHIP R 2.7 J 1/10W
R245 RK73FB2A104] CHIP R 100K J 1/10W
R246 RK73FB2A1017 CHIP R 100 J 1/10W
R247 R22-0670-05 CHIP R 0 OHM
R24B RX73FB2A333] CHIP R 33K J i/10%
R249 RK73FB2A103J CHIP R 10K J 1/10W.
R250 RK73FB24473J CHIP R 47K J 1/10W
R251 RK73FB2A101J CHIP R 100 J 1/10W
R252 RK73FB2A104T CHIP R 100K J 1/10W
R253 RK73FB2A103J CHIP R 10K J 1/10W
1254 RK73FB2A102T CHIP R 1.0 J 1/10W
R255, 286 RK73FB2A473] CHIP R 47K J 1/10W
R257 RK73FB2A104T CHIP R 100K J 1/10M
R258 RK73FB2A102J CHIP R 1.0K J 1/10W
R259 RK73FB2A473) CHIP R 47K J 1/10
R260 RK73FB2A1047 CHIP R 100K J 1/10W
R261 RK73FB2A102J CHIP R 1.0K J 1/10W
R262 RK73FB2A225) CHIP R 2.2M J 1710V
R263 RK73FB2ZA224J CHIP R 220K J 1/710W
R264 RK73FB2A562J CHIP R 5.6K J 1/10W
R265 RR73FB2A221J CHIP R 220 J 1/10W
R266 RK73FB2A1527, CHIP R 1.5K J 1/10W
R267 RK73FB2A103J CHIP R 10K J 1/10W
R269 RK73FB2A103] CHIP R 10K J 1/10W
R270 RK73FP2A104T CHIP R 100K J 1/10W
R271 RK73FB2AB22J) CHIP R 8.2K J 1/10W [6903
R273 RK73FB2A471T CHIP R 470 J 1/1i0W
R275 RK73FB2A1017 CHIP R 100 J 1/10W
R276 RK73FB2A4717T CHIP R 470 J 1/10%
R277 RK73FB2A101J CHIP R 100 J 1/10W
R278 RK73FB2A153J CHIP R 15K J 1/10W
R279 RK73IFB2A272] CHIP R 2.7K J 1/10W
R280 x |RD14CB2E102J RD 1.0K J 1740
R281 RK73FB2A101J CHIP R 100 J 1/10W
R282 RK73FB2A102J CHIP R 1.0K J 1/710W
R283 RK73FB2A103J CHIP R 10K J 1/10W
R284,285 RK73FB2A101T - CHIF R 100 J 1710
R28B6 RK73FB2A103J CHIP R 10K J 1/10W
R287 RK73FB2A104J CHIP R 100K J 1/710%
R2B% RK73FB2A223J CHIE R 22K J 1/10W
R28B9 RK73FB2AS62T CHIP R 5.6K J 1/10u
R290 RK73FB2AS61J CHIP R 560 J 1/10W
R291,292 RK73FB2A103T CHIP R 10K J 1/10W
R293,294 RK73FB2A104J CHIP R 100K J 1/1DW
R295 RK73FB2A472) CHIP R 4.7 J 17106
R297 RK73FB2A1043 CHIP R 100K J 1/10W
L:Scandinavia K:USA P:Canada TS-4508 : K.X,P.E,E2M.M2
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% New Parts
Parts without Parts No. are not supplled.

92

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

PARTS LIST

Teile onne Parts No. werden nicht gelliefert.

IF UNIT {X48-3090-XX]

Ref. No. Addresleew Parts No. Descriplion Desti- (Re-
Parts; nation [marks
sHES |t B|gH 85 & ¥ % B a &/ 80 8 # Sk &4
VRl x |R12-6738-05 TRIMMING POT.4.7K{IF)
VR2 R12-6740-05 TRIMMING P8T. 10K(NBTCH)
VR3 * [R12-6738-05 TRIMMING POT.4.7K(IF)
VR4 R12-6744-05 TRIMMING PAT. 47KC(FM SM2
VRS x |[R12-6734-05 TRIMMING POT. 1K(REPF)
VR& R12-6744-05 TRINMING POT. £7K(FM SM)
VR7 t [R12-6734-05 TRIMMING POT. 1K(SIDE TONE?
VR8 * {R12-6738-09 TRINMING POT.4.7K(IF)
VR9 R12-6740-05 TRIMMINCG POT. 10KC(NOTCH)
VR10 R12-6742-05 TRINMING POT. 22K{(RF GAIN)
VR11-13 R12-6740-05 TRIMMING POT. 10K(NOTCH)
VA14 R12-6740-05 TRIMMING PGT. 10K(ALCY
VR1S ,16 R12-6744-05 TRIMMING PBT. 47K(VSF)
VR17 R12-6746-05 TRIMMNIRG PAT.I00K(S0M S0W) 6905
VR1B + |R12-6732-0S TRINMING PBT. 470(MIND
VR19 * |R12-6748-05 TRIMMING POT.220K(50W)
VR20D * |R12-6746-05 TRIMMING POT.100K(50W)
VR21 ,22 R12-6744~-05 TRIMNING P8T. 47K(FN SN}
VR23 R12-6740-05 TRIMMING POT. 10K(NOTCH)
VR24 R12-3410-05 TRIMMING P8T. 10K
VR25 ¥ [R12~-0443-05 TRIMMING POT. 3230
K1 551-1420-05 RELAY
51 531-1411-D5 SLIDE SWITCH
p1r L2 RLS135 DIGDE
03 ,4 DAP236(K) DISDE
ps -I13 RLS135 DIBDE
D14 DAN202K bIBDE
Di5 1N&0 DISDE
D16 -18 RLE73 bTIGDE
D19 RLZ5.1A DISDE
D20 RLS73 DIBDE
D21 HSMBBAS DISDE
p22 DAP202(K) DIBDE
D23 DAN202K DIGDE
p24 ,25 RLS73 DISDE
D26 HSNBBAS DIBDE
D27 ,28 RLS73 DIGDE
D29 DAN202K DIADE
D3t . N HSMBBAS DISDE
D32 LFBOI1 DIGDE
D33 RLS73 DIBDE
D34 ,35 RLS135 DIGDE
D36 K1204 DIODE
D37 -39 RLS73 DIQDE
Dag DAN2D2K DIODE
D41 RLS73 DISDE
Daz2 RLZS. 1A DISDE
D&a3 -45 RLS73 PIGDE
D4t DAN202K DISDE
D48 -54 RLS73 DISDE
D55 DAP202(K) DIODE
DSé DAN202K DIGDE
BS7 RLS73 PIGDE
T = TRAPEEZ
Y:PX(Far East, Hawail} T:England E:Europe §-690S : KX,P.EE2M
Y:AAFES(Europe) XAustralia  W:Other Areas A\ indicates safsty critical components.



» New Parts

15-4505/690S

PARTS LIST

Parts without Parts No. are not supplled.
Les articles non mentionnes gans ie Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

IF UNIT (X48-3080-XX)

Ref. No. Addrass |New Parts No. Description Desti- |Re-
Parts| nation |marks
#HES (& B |#F w8 B 5 % ah B/ N R * | W&
pse .59 DAN202K DIGDE
D&l 158101 DIGDE
D&l RLS73 DIGDE
De2 * [RLZ9.1B DIBDE
D63 RLS73 DIBDE
D64 RLZ3.6B BIGDE
D6S * |RLZ13B DIBDE
Dee ,67 DAN202K DIGDE
D& DAN202K PIGLE
D71 RLS73 DIGDE
D72 RLS73 DIBDE 4505
D73 MAll0 DIGDE
D74 RLS73 DIGDE
D77 RLS73 DISDE
IC1 UPC1037HA IC(DUBBLE BALANCE MODULAT®R>
I1C2 TC4066BF IC(BILATERAL SWITCH X&)
IC3 TC9174F IC(CHM8S I/0>
Ics [MC3361D._. IC(FM IF SYSTEM)
ICS upca2002V IC(BP AMP X2)
ICé NIM290C4H IC(OP ANP X20
Ic7 TCA4D66BF ICC(BILATERAL SWITCH X&)
Ica ANG12 IC(BALANCE MODULATSR)
1Co TC4S66F IC(BILATERAL SWITCH)
IC10 TCF174F IC{CMES T1/0)
IC11,12 TCA4DB6BF JC(BILATERAL SWITCH X&)
JC13,14 TC4S66F IC(BILATERAL SWITCH)
ICiS * |UPC1313HA IC
IC18 NIM2902M IC(BP AMP X4
Q1 DTC114EK DIGITAL TRANSISTOR
Q2 .3 ISK131<(M FET
Qi ,5 FNMC2 TRANSISTBR
Qe 7 DTC114EK DIGITAL TRANSISTER
Q8 3SK131(MD FET
Q% ,10 25C2712(Y) TRANSISTSR
Q11 25A1213(Y) TRANSISTOR
Q12 DTC124EK DIGITAL TRANSISTOR
Q13 DTA124EK DIGITAL TRANSISTOR
q14 DTC114EK DIGITAL TRANSISTOR
Q15 DTA124EK DIGITAL TRANSIST®R
Q16 DTAIZ24EK DIGITAL TRANSISTSR 45085
Q17 DTC114EK DIGITAL TRANSISTOR 690S
Q18 DTA124EK DIGITAL TRANSISTSR
a9 -21 EHAS TRANSISTSR
Q22 -24 28C2712(Y) TRANSISTOR
Q25 28K210(GR) FET
Q26 25A1162(Y) TRANSISTS®R
227 DTC114EK DIGITAL TRANSISTOR
328 DTA124EK PIGITAL TRANSISTER
Q29 , 30 25C2712¢Y) TRANSISTOR
Q31 25D1757K(S) TRANSISTOR
@32 ,33 285C2712(Y} TRANSISTOR
Q34 DTC124EXK DIGITAL TRANSISTGR
Q3s FHMC2 TRANSISTOR
Q36 25C2T12(Y) TRANSISTOR
Q37 DTCIT4EK DIGITAL TRANSISTOR
. - \ " T5-450S : K.X,P,E.E2,M M2
L:Scandinavia . K:USA P:Canada TS-690S : K X P.E.E2.M
Y:PX{Far East, Hawaiy  T:England  EEurope
Y:AAFES{Europe) X:Australia  M:Other Areas A\ indicates safely critical components.
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T5-4505/690S

% New Parts
Parts without Parts No. are not supplied.
Les articies non mentionnes dans le Parts No. né sont pas fournis,

PARTS LIST

IF UNIT (X48-3090-XX}

Teile onne Parts No. werden nicht geliefert, PLL UNIT {X50-3150-XX)
Ref. No. Address |New Parts No. Description Desti- |Re-
- Parts nation |marks
LWMES | | ¥y R X B B a 878 & it e |
Q38 ,3% 25C2712¢(Y) TRANSISTOR
Q40 DTAI24EK DIGITAL TRANSISTGOR
Qa1 DTC114EK DIGITAL TRANSISTOR
Q42 DTDI14EK DIGITAL TRANSISTER
Q43 28C3722K(S) TRANSISTER
Q44 DTA124EK DIGITAL TRANSISTGOR
Q45 DTA143EK DIGITAL TRANSISTSR
Q46 DTA124EK DIGITAL TRANSIST@GR
Q47 DTC124EK DIGITAL TRANSISTOR
Q48 OTC1I4EK DIGITAL TRANSISTSR
Q49 FMC2 TRANSISTOR
Q50 .51 DTC114EK DIGITAL TRANSISTOR
R52 25A1162(Y) TRANSISTBR
Q53 ,S54 DTCL14EK DIGITAL TRANSISTGR
Q55 DTA114EK DIGITAL TRANSISTBR
Q56 25A1162(Y) TRANSISTOR
Q57 DTC114EK DIGITAL TRANSISTGR
Qsg DTA143EK DIGITAL TRANSIST®R 6905
RS9 DTC114EK DIGITAL TRANSISTOR
Q&0 25C2712(Y) TRANSISTOR
Q61 ,62 DTA124EK DIGITAL TRAMNSISTEGR
Q63 ,64 DTCI14EK DIGITAL TRANSISTGR
Q65 DTB123EK DIGITAL TRANSISTOR
Q68 ,69 IMHS TRANSISTOR
Q70 DTC114EK DIGITAL TRANSISTOR
Q71 DTC114EK DIGITAL TRANSISTSR 690
Q72 FMC3 TRANSISTOR
a73 28C2712¢Y) TRANSISTAR
Q74 ,75 OTC]114EK DIGITAL TRANSISTSR
Q76 DTA124EK BIGITAL TRANSISTSR
TH1 157-501-53009 THERHISTOR 500
TH2 157-502-53002 THERMISTAR EL
PLL UNIT (X50-3150-XX) -00 : TS-6908 -01 : TS-450S
C1 CC73FUJ1H4707 CHIP € 47PF
€2 CK73FB1E103K CHIP C g.01UF
c3 CED4EW1A470M ELECTRO 47F 10wV
o | CC73FCH1R151J CHIP C 150PF J
c5 CC73FCH1H3%0J CHIP C 39PF J
cé CC73FCHIHO20C CHIP C 2.0PF c
c? CK73FB1EID3K CHIP C 0.D1UF K
ce CEQAEW1A470N ELECTR& 47UF 10wV
c9 CC73IFCH1HOS50C CHIP C 5PF C
c10 -17 CK73FB1E103K CHIP C 0.01UF K
ClB CC73FCHIHB20J CHIP C B2PF J
Cl9 CC73FSLIHIOIT CHIP C 100PF J
c21 CK73FB1E1D3K CHIP © 0.01UF K
c22 CK73FBIH102K CHIP C 1000PF K
€23 CK73FB1H222K CHIFP C 2200PF K
C24 CK73FB1E103K CHIP C 0.01UF K
C25 CEDAEW1A470M ELECTRS 47UF 10wV
C26 CK73FF1E1042Z CHIP C 0.1UF z
€27 CK73FB1E1D3K CHIP C D0.01UF K
c28 CK73FF1E1042 CHIP C 0.1UF z
c29 CED4EW1A470M ELECTRO® 47UF 10wV
. _— y . TS-450S : (X, P.E E2, M M2
L:Scandinavia KUSA  PiCanada TS-6908 : K.X.P.E.E2.M
Y:PX(Far East, Hawai)  T:England E:Europe
Y:AAFES(Europe) XAustralia  M:Other Areas A\ indicates salety critical components.
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T5-4505/690S

¥ New Parts

Parts without Parts No. are not supplied.

Les articlies nonmentionnes dans e Parts Meo. ne sont pas fournis

Teile ohne Parts No. werden nicht geliefert. PLL UNIT {(X50-3150-XX)
Ref. No. Addréss [New Parts No. Description Desti- [Re-
Parts nation [marks
$MES @ K|g % R F S ® & 5/ 8 &+ )
C30 CK73FF1E1042 CHIP C 0. 1UF Z
€31 CEQ4EWIALTIN ELECTRS 470UF 10WY
€32 -35% CK73EB1H102K CHIP C 1000PF K
C36 CK73FBIETQ3K CHIP C 0.01UF K
Cc37 CEOAEW1A471K ELECTRG 470UF 10WV
c38 C91-0119-08 CERAMIC (,047UF K
€39 CC73FRH1H68B0J CHIP C &8PF J
C40 CC73FCHIH330J CHIP C 33PF J
C41 CK73FB1H102K CHIP C 1000PF K
Ca2 ,43 CC73FCH1H120T CHIP C 12PF J
Cas CKT73FB1H102K CHIP C 1000PF K
Ca5 CC73FRH1H680J CHIP C 68PF J
C4é CC73FCH1H330J CHIP C 33PF J
Cc47 CK73FB1H102K CHIP C 1000PF K
c48 CCT73FCHIHIR202 CHIP C 12PF J
Ci9 CC73FCHIH15QJ CHIP C 15PF J
C50 CK73FB1H102K CHIP C 1000PF K
€52 CC73FCHI1H330J CHIP C 33PF J
€53 CK73FB1H102K CHIP C 1000PF K
€S54 CC73FCH1H100D CHIP C 10PF D
C55 CC73FCH1H150J CHIP C 15PF J
C56 CK73FBIH102K CHIP C 1000PF K
€57 CC73FRH1HB20J CHIP C B2PF J 6908
C58 CC73IFCHIH330T CHIP ¢ 33PF C 6905
Ccs9 CK73FB1H102K CHIP C 1000PF K 6905
Ce0 ‘ CCT3FCH1HOB0C CHIP C SPF c 6905
el CC73FCHIHOBOD CHIP C 8PF D 6908
C62 CK73FB1H102K CHIP C 1000PF K 6905
C63 ' C91-0119-05 CERAMIC 0.047UF K
€64 -6& CK73FB1H102K CHIP C 1000PF K
ce? CC73FCHIHBIOC CHIP C 1PF c
ces CC73FCHIHORSC CHIP C 0.5PF C
c69 ,70 CC73FCH1HO70D CHIP C 7BF Y
c?12 -17 CK73FB1H102K CHIP C 1000PF K
£78 -B1 CK73FB1E103K CHIP C 0.01UF K
ca2 CC73FB1H102K CHIP C 1000PF K
c83 CC73FCH1H2202 CHIP C 22PF J
c84 CC73FCHIHO20C CHIP € 2.0PF C
CB5 CC73FCHIHO10C CHIP C 1PF c
caé CC73FCH1HO90D CHIP € 9PF D
ce7 CC73FCH1HD30C CHIP C 3PF c
ces CC73FCH1HO20C CHIP C 2.0PF c
cas CC73FCH1H470JT CHIP C 47PF J
€90 CC73FCHIHZ20T CHIP C 22PF J
Cc91 CC73FCH1H470J CHIP C ATPF J
€92 -95 CK73FB1EL1D3K CHIP C 0.01UF K
C36 CC73FCHIH220J CHIP C 22PF J
car CK73FBIE103K CHIP C 0.010F K
98 CED4EWLA470M ELECTRE 47UF 10WV
€99 CK73FB1E103K CHIP C 0.010F K
C100,101 CK73FBIH102K EHIP C 1000PF K
c102 CQIZM1IH103K MYLAR 0.010UF K
c103 C91-1083-05 FILM 0.47UF 63WY
€104 CK73FB1E103K CHRIP C 0.01UF K
€105 CEDAEW1AIOIM ELECTR® 100UF 10WV
L:Seandinavia K:USA P:Canada TS-4508 : K.X,P.E,E2,M M2

TS-690S : K.X,P,E,E2,M
Y:PX(Far East, Hawai)  T:England E:Ewrope S

Y-AAFES(Ewrope) X:Australia ~ M:Other Areas A indicates safely critical components. 95



TS-4505/690S

S PARTS LIST
Parts without Parts No. are not supplieg.
Les articies non mentionnes dans le Parts No. ne sont pas fournis.

Teile ohne Parts No. werden nicht gellefert. PLL UNIT [X50-3150-XX]

Ref. No. Address |[New Parts No. Description Desti- |Re-
Parts nation |marks
sRES |t B ¥ # & ® B B R S5/78 8 1+ o)
C106 CK73FBIEID3K CHIP C 0.01UF K
c107 CEO4AEWIA3IIN ELECTRE 3300F 10WV
€108-110 CK73FBIHID2K CHIP € 1000PF K
cill CC73FCHIH330J CHIP € 33PF J
€112 CC?3FCH1HOBOD CHIP € 8PF ]
€113 CC7IFCH1H6B0T CHIP € £8PF J
€114 CK73FBIH102K CHIP € 1000PF K
C115 CK73FBIE103K CHIP € 0.01UF K
C11e CED4EY1A470M ELECTR® A7UF 10wV
ci117 CK73FB1E103K CHIB C 0.01UF K
Cils, 119 CK73FBiIH102K CHIP C 1000PF K
c120 CQIZM1IH333X MYLAR 0.033UF K
ct21 €91-1101-05 FILM D.22UF 63WV
€122 CK73FB1E103K CHIP C 0.01UF K
€123 CEOAEWIAIOIM ELECTR® 100UF 10wV
c124 CK45B1H102K CERAMIC 1000PF K
C125 C92-0003-0% CHIP TaAN D.47UF 25WV
€126 CK?73FB1H102K CHIP C 1000PF K
€127-130 CC73FSL1HIO01J CHIP C 100PF J
C131,132 CK73FB1E103K CHIP C 0.01UF K
€133 CK73FBIHI02K CHIP C 1000PE K 6905
C134 CK73FBIEIO3K CHIP C G.01UF K 6%90S
€135 CC73FCHIHDS50C CHIP C SPF c 6908
€136 CC73FCH1HOAQC CHIP C 4PF C £90S
€137 CC73FCHIHDS0G CHIP C SPF c 6908
C138-142 CK73FD1E103K CHIP ¢ 0.01UF K 6905
C143-145 CK73FB1H102K CHIP C 1D00PF K 65903
Cl146 CC73IFRHIH120T CHIP € 12PF J 690S
C148 CC73FRH1H120] CHIP C 12PF J 6908
c149 CK73FB1H1D2K CHIP C 1000PF K 6908
Cl161 CEO4EWIALIDIM ELECTR® 100UF 10WV
€152 CCT3IFCHIHO30C CHIP C 3PF C
€153 CK73FB1H102K CHIP C 1000PF K
€154 CCT3IFCHIH1I00D CHIF C 10FF D
C15S CK7?3FBIE1O3K CHIP ¢ 0.01UF K
TC1 C05-0067-05 TRIMMING CAP {25PF)
CN1 E40-3237-05 PIN CONNECTOR (2P)
CN2 E40-5469-05 PIN CONNECTSR (12P)
CN3 ,4 E0O4-0154-D% RF COAXIAL CABLE RECEPTACLE
CNS E40-3237-05 PIN CONNECTOR (2P)
CNe ,7 ED4-0154-05 RF COAXIAL CABLE RECEPTACLE
CN8 E40-3238-05 PIN CONNECTOR (3P
Al F11-1140-04 SHIELDING CASE
A2 F11-1141-04 SHIELDING COVER
L1 L40-1011-14 SMALL FIXED INDUCTOR
L2 L40-15Q1-17 SMALL FIXED INDUCTAER
L3 La0-1001-17 SMALL FIXED INDUCTOR
L4 L40-1011-14 SHMALL FIXED INDUCT®R
LS L34-4000-05 COIL
L6 L&0-4791-19 SMALL FIXED INDUCTGR
L? * |L34-4286-05 COIL
L8 L40-4791-19 SMALL FIXED INDUCTGR
LG £ |L34-4286-05 COIL
. N N . T5-450S : K.X.P.E.E2M M2
L:Scandinavia KUSA P:Canada TS-690S : K. X.P.E.E2M
Y:PX(Far East, Hawail) T:England E:Europe
96 Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critica! components,



T15-4505/690S

% New Parts

Farts without Parts No. are not suppiled.

Les articies non mentionnes dans le Paris No. ne sont pas fournis.

Teile ghne Parts No, werden nicht geliefert. PLL UNET (X50-3150-XX}
Ref. No. Address New Parts Neo, Description Desti- |Re-
Parts) nation [marks
S+ HRER (& B K B a2 ¥ 8 8 & &8 % it )| 5%
L10 L4a0~-4791-19 SMALL FIXED INDUCTOR
11 x [L34-4287-05 COIL 6908
Li2 L40-4791~-19 SMALL FIXED INDUCTOR 6908
Li3 L4Q-3982-17 SKALL FIXED INDUCTOR
Lia 1.34-1163-0% COIL
L15 L40-2292-17 SMALL FIXED INDUCTOR
L16 L40-1592-17 SHMALL FIXED INDUCTOR
L17 ,18 L40~-1501-17 SMALL FIXED INDUCTGR
L19 La0-4701-17 SMALL FIXED INDUCTGR
L21 L40-1011-14 SMALL FIXED INDUCTOR
L22 L40-2282-17 SMALL FIXED INDUCTER
L23 -25 L40-4701-17 SMALL FIXED INDUCTSR
L26 -28 L40~4701-17 SMALL FIXED INDUCTOR 6908
L29 L40-3991-17 SHMALL FIXED INDUCTOR 6905
L30 L40-4701-17 BMALL FIXED INDUCTOR 6305
L31 ,32 1.34-4222-05 COIL 6905
L33 -35 L33-0D664-05 CHOKE CuIL
X1 L77-0963-05 CRYSTAL RESGNATER(20MHZ>
- N30-26D4-11 PAN HEAD MACHINE SCREW
Rl R¥73FB2A101J CHIP R 1aa J 1/10W
R2 RK73FB2A2237 CHIP R 22K J 1/10W
R3 RK73FB2A103J CHIP R 10K J 1/108W
R4 RK73FB2A1027 CHIP R 1.0K J 1/10W
RS RK73FB2A10G1T CHIF R 100 J 1/10W
R ,7 RK73FB2A473] CHIP R 478 J 1/10W
n8 RK73FB2A1031J CHIP R 100 J 1710W
R9 RK73FB2A8B21J CHIP R B20 J 1/10W
R10 ,11 RK73FB2A1017 CHIF R 100 J 1/10W
R12 RK73FB2A472] CHIP R 4.7K J 1/10W
R13 RK73FB2A1037T, CHIP R 10K J 1/10W
Ria RK73FB2A4717 CHIP R 470 J 1/10W
RIS ,16 RK73FB2A103J CHIP R 10K J 1/10W
R17 RK73FB2A471J CHIP R 470 J 1/10W
R18 RK73FB2A1S53J CHIP R 15K J 1710W
R19 RK73FB2A103) CHIP R 10K J 1/1CHW
R20 RK73FB2A561J CHIP R 560 J 1/10W
R23 RK73FB2A272] CHIP R 2.7K J 1/10W
R24 ,25 RK73FB2A273J CHIP R 27K J 1/710W
R26 RK73FB2A103)J CHIP R 10K J 1/10W
R27 RKT3IFB2A4T\T CHIP R 470 J 1/710W
R28 RK73FB2A2207] CHIP R 22 J 1/10W
R29 -31 RK73FB2A2237 CHIP R 22K J 1710%
R32 RK73FB2A223J CHIP R 22K J 1710W 1690S
R33 RK73FB2A101J CHIP R 160 J 1/10%
R34 RK73FB2A1057 CHIP R 1.0H J 1/10W
fA35 RK73FB2A104J CHIP R 100K J 1/710W
R36 " |RK73FB2A4733 CHIP R 47K J 1/10W
R37 ,38 RK73FB2A101J CHIF R 100 J 1/10W
R3% RK73FB2ZA105] CHIP R 1.0M J 1/10W
R40 RK73FB2A104J CHIP R 100K J 1710w
R41 RK73FB2A473] CHIP R 47K J 1/10W
R42 ,413 RK73FB2A101J CHIP R 10¢ J 1/10W
R44 RK73FB2A10ST CHIP R 1.0H4 J 1/10M
R4S RK73FB2A104) CHIER R 100K J 1/10%
L:Scandinavia K:USA P:Canada TS-4508 : K.X,P.EE2,M,M2

-690S : K.X,P.EE2ZM
Y:PX(Far East, Hawai)  T:England E:Euwrope 78 S KX

Y:AAFES(Ewrope) X:Australia  M:Other Areas M\ indicates safety critical components. 97



TS-4505/690S

» Mew Parts

Parts without Parts No. are not supplied.

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

Teile ohne Parts No. werden nicht geliefert. PLL UNIT {X50-3750-XX)
Ref. No. Address [New Parts No. Description Desti- l;‘!e'
Partsy nation |marks
¢mMES (& W |§F N s ®F F g % &/70 B it ) W E
Rab RK73FB2A473] CHIP R 47K J 1/10W
R47 RK73FB2A101J CHIP R 100 J 17108
R4B RK73FB2A101)J CHIP R 100 J 1/10W [690S
R49 RK73FB2A105T CHIP R 1.0K J 1/10W (6903
R50 RK73FB2A1047 CHIP R 100K J 1/10W {6508
R51 RK73FB2A473J CHIP R 47K J 1/710W [690S
RS2 RK73FB2A101J CHIP R 100 J 1/10W 6905
R%3 RK73FBZA4T0T CHIP R 47 J 1/10W
RZ4 RK73FB2A392J CHIP R 3.9K J 1/710W
RSS RK73FB2A103J CHIP R 10K J 1/10W
RS6 RK73FB2A4A71J CHIP R 470 J 1/10W
RS7 RK73FB2A561J CHIP R 560 J 1/710W
R58 RK73FB2A101J CHIP R 100 J 1/10W
RS9 RK73FB2A472] CHIP R 4,7K J 1/10MW
R&0 RK73FB2A103J CHIP R 10K J 1/10W
Ré1 RK73FB2A220J] CHIP R 22 J 1710
R62 RK73FB2A331J CHIP R 330 J 1/10W
R63 RK73FB2A470J7 CRIP R 47 J i/10W
R64 RK73FB2A561J CHIP R 560 - J 1/10M
H&5 RK73FB2A101J CHIP R 100 J 1/10W
R&H ,67 RK73FB2A103J CHIP R 10K J 1710w
R&68 RK73FB2A220J CHIP R 22 J 1/10W
R69 RK73FB2A471] CHIP R 470 J 1/10W
R70 RK73FRZA101J CHIP R 100 J 1/10W
R71 RK73FB2A6B1J CHIP R 680 J 1/10W
R72 RK73FBZA470J CHIP R 47 J 1/710W
R73 ,74 RK73FB2A472T CHIP R 4.7K J 1/i0W
R75 RK73FB2A3317 CHIP R 330 J 1410w
R76 RK?73FB2A102J CHIP R 1.0K J 1/10W
R77 RK73FB2A682T CHIP R 6.8K J 1/10W
R78 RK73FB2A103J CHIP R 10K J 1/10W
R79 RK73FB2A331J CHIP R 33¢ J 1/10
REOD RK73IFB2A2237 CHIP R 22K J 1/10W
RB1 RK73FB2A273J7 CHIP R 27K J 1/10W
RB2 ,83 RK73FB2A1027 CHIP R 1.0K J 1/10W
RE4 RK73FB2A334J CHIP R 330K J 17108
R85 RK73IFB2A1B2J CHIP R 1.8BK J 1/710W
RB6& RK73FB2A102T CHIP R 1.0K J 1/710W
Re7? RK73FB2A101J CHIP R 100 J 1/10W
Rea RK73FB2A68B2J CHIP R 6.BK J 1/10%
RB9 RK73FB2A102T CHIP R 1.0K J 1/10W
RO RK73FB2A331J CHIP R 330 J 1/10W
R91 RK73FB2A2207J CHIP R 22 J 1/10W
R92 RK73FB2A223J CHIP R 22K J 1/10W
R%3 RK73FB2AS62J CHIP R 5.6K J 1/10W
R94 RK73FB2A682T CHIP R 6.8K J 1/10M
RSS RK73FB2A66847 CHIP R 680K J 1/10W
R96& RK73FB2A1827 CHIP R 1.8K J 1/10W
R97 RK73FB2A103J CHIP R 10K J 1/10W
R98 RK73FB2A104J CHIP R 100K J1/10W
R99% ,100 RK73FB2A4727 CHIP R 4,7K J 1/10W
R101-104 RK73FB2A221J CHIP R 220 J 1/10%
R105 RK73FB2A1B1J CHIP R 180 J 1/10W |6308
R106 : RK73FB2A221J CHIP R 220 J 1/10W
R107 RK73FB2A472] CHIP R 4.7 J 1/10W |450S

T8-4508 : K. X,P.E.E2,M M2

L:Seandinavia K:USA P:Canada TS-690S : K.X.P.EEZM

Y:PX(Far East, Hawai)  T:England  E:Ewrope
98 Y:AAFES{Europe) X:Australia  M:Other Areas A indicates safety critical components.



¥ New Parts

PARTS LIST

Parts without Parts No. are not suppiied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.

15-4505/6905

PLL URNIT {X50-3150-XX}
Teile ohne Parts No. werden nicht geliefert. CAR UNIT [X50-3160-00)
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
sHBE2 (@ B |# g8 a4 F 5 $ a8 £/ % it oIk
R108,10% RK73FB2A1022 CHIP R 1.0K J 1/10W |6%90S
R11D RK73FB2ZA331J CHIP R 330 J 1/10W [&90S
Ri1l RK73FB2A101J CHIP R 100 J 1/1eW |690S
R112 RK73FB2A331J CHIP R 330 J 1/10W |6905
R113 RK73FB2AR471J CHIP R 470 J 1/10W (6908
R114 RK73FB2A220J CHIP R 22 J 1/10W
R115,116 RK73FB2A103J CHIP R 10K J 1/10W
k117,118 R92-0679-05 CHIP R 0 @HM 4505
R119 RK73FB2A101J CHIP R 100 J 1/10W
W4 ,S R92-1061-05 JUMPER REST (0 GHM
D1 18V166 DIBDE
D2 RLS135 DIGDE
D3 13V166 DIGDE
D4 RLS139 DIODE
Ds 18V166 DIGDE
D6 RLS135 DIGDE
b7 15Vi66 DIBDE 6903
b8 RLSI35 DIGDE 6905
D9 DAN202K DIODE
D10 18V166 DIGQDE
DIl -14 RLS135 DIBDE 6905
1c1 ,2 URD74HC390G IC
IC3 SN16913P IC(DUBLE BALANCED MIXERS)
IC4 SN76514N IC(MIXER}
ICE .6 CKXD1225M IC(PLL SYNTHESIZER)
1c7 * {TA7TBLOSF IC
Q1 ,2 28C27140Y) TRANSISTOR
e3 -5 28C2712(Y) TRANSISTOR
Q6 -8B DTC114EK DIGITAL TRANSISTBR
Q7 DTC114EK DIGITAL TRANSISTOR 6208
Ql0 -12 28KZ210(GR) FET
Q13 28K210{GR> FET 6908
Q14 23C2714(Y) TRANSISTOR
Q15 25C2996(Y) TRANSISTER
Q16 -18 258C2714(Y) TRANSISTOR
Q19 -21 25C3324(G) TRANSISTER
Q22 DTC114TK DIGITAL TRANSISTOR
Q23 28C2996(Y) TRARSISTER
Q24 -26 23C3324(G) TRANSISTER
Q27 DTC114EK DIGITAL TRANSISTER 6905
Q28 -30 DTA143EK DIGITAL TRANSISTSR
Q31 28C2714(Y) TRANSISTOR
- X5B-3390-03 SUB UNIT(VCR2)
CAR UNIT (X50-3160-00)
Cl CEQAEW1A470M ELECTR® 47UF 10wV
c2 -4 CK?3FBIEID3K CHIP C 0.01UF X
C5 CEO4EW1A470H ELECTR® 47UF 108V
cé CK73FBIH271K CHIP C 270PF K
c7 CCP3FCHIH390T CHIP C 39PF J
ce ,9 CK73FBLEL1D3K CHIP C 0.01UF X
c10 CK73EBLE1D4K CHIP C 0.10UF K
Cl11 CK73FB1ELO3K CHIP € 0.01UF K
ciz2 CEGAEW1A470M ELECTR® 47UF 10wV
C13 CK73FF1E104Z CHIP C 0.1UF z
" TS-450S : K.X,P.E,E2,M M2
.S d . TeaTi LT eIk,
L:Scandinavia ) K:USA P:Canada 756905 : K X P.EE2M
Y:-PX{Far East, Hawaii} T:England £:Fwope
Y:AAFES{Ewope) X:Australia  M:Other Areas & indicates safety critical components. 99
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* New Parts
Parts without Parts Ne. are not suppled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis,
Telle ohne Parts No. wergen nicht geliefert.

100

PARTS LIST

CAR UNIT (X50-3160-00}

Ref. Ne. Address |New Parts No. Description Desti- (Re-
Parts nation |marks
LPHRES 4 XK ® & * F B A B R it &) %
Cl4 CK73FB1H331K CHIP C 330PF K
Cc15 CK73FB1H471K CHIP C 470PF .4
Cig CK73FB1H331K CHIF C 330PF K
C17 CK73FF1E1042 CHIP C 0.1UF VA
cise CK73FBIE1D3K CHIP C D.01UF K
Cl19 CEQ4EW1A47QM ELECTRA 47UF 10wV
C20 CK73FBIE1O3K CHIP C 0.01UF K
c21 CEG4EW1A470M ELECTR® 47UF 10wV
c22 ,23 CK73FB1E103K CHIP C 0.D1UF K
Ca2s CEC4AEW1A4770M ELECTRE 47UF 10WV
c25 CK73FBIH271K CHIP C 270PF K
c28 CK73FF1E1042 CHIP C 0.1UF 2
c29 CK73FB1H681K CHIP C 6B0OPF K
C30 CK73IFB1HI22K CHIP C 1ZQ0PF K
C31 CK73FB1H6B1K CHIP C 6B0PF K
c32 CK73FB1H102K CHIP C 1000PF K
€33 CK73FB1E1D3K CHIP C 0.01UF K
C34 CEC4EW1A470M ELECTRS 47UF 10wV
C35 CC73FCHIH180J7 CHIP C 15PF J
C36 CC7?3FCH1H100D CHIP C 10PF Iy
C37 -43 CK73FB1E103K CHIP C 0.01UF K
Ccs4 CK73FB1H331K CHIP C 330PF K
C45 CC73FCHIHO60D CHIP C 6PF D
casb CK73FBIH4T7IK CHIP C 470PF K
ca7 CC73FCH1HD&DD CHIF C 6PF D
C48 CK73IFB1H331K CHIP € 330PF K
C49 -50 CK73FBIEID3K CHIP C 0.01UF K
c51 ,%2 CK73FB1H102K CHIF C 100QPF K
Cc53 CCT3FRH1H270J CHIP C 27PF J
54 CC73FCHIHORSC CHIP C 0.5PF c
CS5S CC73FRH1H270J CHIP C 27PF J
C56 CK73FB1HIOZK CHIP C 1000PF K
C57 -60 CK73FB1EL1D3K CHIP C D.01UF K
€61 CK73FBIHIOZK CHIP C 1000PF K
Ce2 CC73FCH1H220Y CHIP C 22PF J
o) CC73FCH1HORSC CHIP C J.5PF c
(91.7.3 CC73FCH1HDSOC CHIP C 5PF c
C&5 CC73IFCH1HORSC CHIP C 0.9PF c
Ché CC73FCH1H220T CHIP C 22PF J
Ce7 -69 CK73IFB1H102K CHIP C 1000PF K
c70 ,71 CK73FF1E1042 CHIP C 0.1UF z
c76 -8l CC73FSL1IH1017 CHIP C 100PF J
ce2 CK73FB1E103K CHIP C 0.D1UF K
cas3 CC73FUJ1HIO0O0D CHIP C 10PF D
CB4 CK73FB1H471K CHIP C 470PF K
cas CCT3FCHIH330J CHIP ¢ 33pF J
C8s ,B7 CK?3FB1ELB3K CHIP C 0.01UF K
cag CC73FCH1HO10C CHIP C 1IPF C
cev CC73FCHIHD30C CHIP C 3PF c
TC1 C05-0030-15 TRINX CAP 20PF
CN1 E40-3239-05 PIN CONNECTBR
CN2 EQ4-0159-05 RF COAXIAL CABLE RECEPTACLE
CN3 E40-3237-05 PIN CONNECTIR
CRa4 EC4-03159-05 RF COAXIAL CABLE RECEPTACLE
CNS EA0-3239-05 PIN CONNECTER
e ] ] TS-4508 : K,X,P,E,E2,M,M2
L:Scandinavia K:USA P:.Canada TS-690S : K.X.P.E.E2M
Y:FPX{Far East, Hawaii) T:England E:Europe
Y:AAFES{Eurape) X:Australia  M:Other Areas A\ indicates safety critical comporents.



TS-4505/690S

* New Parts

Parts without Parts No. are not suppiled.

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

Teile ohne Parts No, werden nicht geliefert. CAR UNIT [X50-3160-00)

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

sRES (& H,5 g & F B # & &M B it Fel |

CN& E40-3238-05 PIN CONNECTOR

CN7 E40-5347-05 PIN CSNNECTOR

L1 ,2 L40-4701-17 SMALL FIXED INDUCTBR

L3 ,4 * 11,40-8201-17 SHMALL FIXED INDUCTGOR

LS L40-4701-13 SMALL FIXED INDUCTSR

L6 ,7 L4C-4701-17 SMALL FIXED INDUCTGR

L8 ,9 1.40-2201-17 SHALL FIXED INDUCTBR

L10 L40~-4701-17 SMALL FIXED INDUCTOR

L11 L40-1592-17 SMALL FIXED INDUCTOR

L12 L40-6801-17 SHMALL FIXED INDUCTGR

L13 L40~-1292-~17 SMALL FIXED INDUCTOR

L14 L40-6801-17 SKALL FIXED INDUCTOR

L1S L4D-1592-17 SMALL FIXED INDUCTOR

L16 -18 L34-4222-05 C8IL

Li9 L34-4003-05 CoIL

L20 L34-4222-05 COIL

L21 L.32-0201-D5 OSCILLATING COIL

X1 L77-1302-45 CRYSTAL RESSNATOR(S8.375MHZ?

Cp1 -4 R90-0721-05 MULTI-CONP

R1 ) RK73FB2A560J7 CHIP R 56 J 1/10W

R2 RK73FB2A101J CHIP R 100 J 1/10W

R3 RK73FB2A102J CHIP R 1.0K J 1/10W

R4 RK73FB2A1B4J CHIP R 1B0OK J 1/10W

RS RK73FB2A1G3J CHIP R 10K J 1/710W

Ré& RK73FB2A331J CHIP R 330 J 1/10W

R7 RK73FB2A470J CHIP R 47 J 1/10W

R8 RK73FB2A102J CHIP R 1.0K J 1/10W

R9 RK73FB2A681J7 CHIP R 680 J 1/1CHW

R1D RK73FB2A103J CHIP R 10K J 1/10W

R11 RK73FB2A8217 CHIP R 820 J 1/104

R12 RK7T3FB2A4702 CHIP R 47 J 1/10W

R13 RK73FB2A331J CHIP R 330 J 1/10W

R14 RK73FB2A4707 CHIP R 47 J 1/10W

R15 RK73FB2A223J CHIP R 22K J 1710w

R16 ,17 R92-0670-05 CHIF R 0 QHAM

R21 RK73FB2A470J7 CHIP R 47 J 1/10%

R22 ,23 RK73FB2A103J CHIP R 10K J 1/10W

R22 RK73FB2A8217 CHIP R 820 J 1/10W

R25 ,26 RK73EB2A470J7 CHIP R 47 J 1/10W

R27 RK73FB2A103J CHIP R 10K J 1/10W

R28 RK73FB2A682] CHIP R 6.BK J 1/10W

R29 RK73FB2A221J CHIP R 220 J 1/10W

R30 RK73FB2A470J CHIF R 47 J 1/10W

R32 RK73FB2A470J CHIP R 47 J 1/10W

]33 RK73FB2A472] CHIP R 4,7K J 1/10W

R34 RK73FB2A103J CHIP R 10K J 1/10%

R3% RK73FB2A2207 CHIP R 22 J 1/10W

R36 RK73FB2A47T1J CHIP R 470 J 1/iCM

R37 -42 RK73FB2A221J CHIP R 220 J 1/10W

R43 RK73FB2A4707 CHIP R 47 J 17108

R44 RK73FB2A333J CHIP R 33K J 1/10W

R45 RK73FB2A682T CHIP R 6.8K J 1710

R46 RK73FB2A1D02T CHIP R 1.0 J 1/10W

T5-450S : K, X,P.E .E2,M M2

L:Scandinavia KUSA P:Canada T5-6908 : K.X,P.EE2M

Y:PX(Far East, Hawaii) T:England E:Europe
Y. AAFES(Europe) X:Australiz  M:Other Areas A\ indicates sately critical companenis. 101
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PARTS LIST

* New Parts
Parts without Paris No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls. CAR UNIT [X50-3160-00)
Teile ohne Parts No. werden nicht geliefert. FILTER UNIT (xsal -3110-XX)
Ref. Nao. Address |New Parts No. Description Desti- |Re-
Parts} nation |marks
tHRES | B§ g e F = y & 578 8B % e |
R47 RK73FB244707 CHIP R 47 J 1/710W
R48 RK73FB2A393J CHIP R 39K J 1/10W
R49 RK73FB2A3317 CHIP R 330 J 1/10W
RS0 RK73FB2A150J CHIP R 15 J 1/10W
L1 RLS73 DI®DE
Ic1 ,2 ¥YME631 IC(DDS)
1C3 TC7304F IC(2CH NAND GATE)
iC4 ,5 SN16913P IC{DUBLE BALANCED MIXERS)
81 -5 25C2712¢Y) TRANSISTOR
as L7 25C2714¢(Y) TRANSISTOR
Q8 ,9 2802712(Y> TRANSISTER
FILTER UNIT (X51-3110-XX) -00 : TS-690S (KX,P,EE2} -01:7S-4508 (K,X,P.E,EZ} -21:TS-6905 (M) -22 : TS-4505 (M,M2)
c1 -3 CK73FB1H103K CHIP C 0.010UF K
of 3 CK73FBIH103K CHIP C 0.010UF K MM2
cs -7 CK73FB1H103K CHIP C 0.010UF K
c8 CK73FB1H103K CHIP C 0.010UF K 6905
c9 CC4SCH2HO30C CERAMIC 3PF C
C10 CKX45F1H103Z CERAMIC 0.010UF 2
c11 CC73FSL1H101J CHIP C 100PF J
c12 CC73FSL1K560T CHIP C 54PF J
c13 CK45F1H103Z CERAMIC 0.010UfF Z
Cl4 CK73FB1H103K CHIP C 0.010UF K
C15 CK73FB1HID3K CHIP C D.010UF K 6905
Cl16 -18 CK73FB1H1Q3K CHIP C 0.0100F K
Ci9 CED4EWIE470M ELECTR® 47UF 25WV
c20 -24 CK73FB1H103K CHIP C 0.010UF X
C25 CEDAEW1E470M ELECTR® 47UF 25WV
c26 -30 CK73FBLH103K CHIP C 0.010UF K
C31 -33 CK73FB1HI03K CHIP C D.0I0UF K
Cc34 CC45S5L2H390T CERAMIC 39PF J
C3s CK73FB1H103K CHIP C 0.010UF K
cio1 CM93D2HI102T MICA 1000PF J
€102 CC4585L2H2717 CERAMIC 270PF J
clo3 CC458L2H331T CERAMIC 330PF J
Cl104,10% CM%3D2H102T7 MICA 1000PF J
clo6 CC455L2H181T CERAMIC 180PF J
€107 CM93D2H2227 MICA 2200PF J
c108,10%9 CC455L2H181T CERAMIC 180PF J
c110 CM®3D2H1027 MICA 1000BF J
c111 CH93D2HS61JT, MICA S&0PF J
€112-115% CC455L2H4317 CERAMIC 430PF J
Cll6 CC45SL2H271T CERAMIC 270PF J
c117,118 CC45SL2H4317 CERANMIC 430PF J
ci1¢ CC45SL2H181T CERAMIC 180PF J
c120 CC4SSL2H331T CERAMIC 330PF J
c121 CCASSL2HEB20T CERAMIC 82PF J
C122 CC455L2H2217 CERARMIC 220PF J
C123 CC45SL2H270T CERANIC 27PF J
Cl124 CC453L2H121T CERAMIC 120PF J
C125 CC455L2H151T CERANIC 150PF J
C126 CC45SL2H471T CERAMIC 470PF J
c127 CC45SL2H4T0T CERANIC 47PF J
c128 CC455L2H331J CERAMIC 330PF J
129,130 CC45SL2HI0LT CERAMIC 100PF J MM2
L:Scandinavia K:USA P:Canada T5-4505 : K.X.P,E,E2,M,M2

. TS-690S : K. X,P,.E.E2M
Y:PX(Far East, Hawaii) T:England E:Europe

102 Y:AAFES(Europe) XAustralia ~ M:Cther Areas A\ indicates safety critical components.



15-4505/6905

% New Parts

Parts without Parts No. are not supplied.

Les aruicles non mentionngs dans le Parts No. ne sont pas fournis

Teile ohne Parts No. werden nicht geliefert. FILTER UNIT {(X51-3110-XX)
Ref. No. Address Nmﬂ Parts No. Description Desti- [Re-
Pact nation |marks
pRER (&8 E|§ B %S F % ® & KM & it ) =
c132 CC455L2H471] CERAMIC 470PF J HMM2
€133 CC45SL2H5607 CERAMIC 56PF J MM2
C134 CC455L2H2217T CERAMIC 220PF J MM2
€135,138 CC458L2HI21T CERANMIC 120PF J
c137 CC45SL2H271) CERAMIC 270PF J
c138 CC45SL2H4707 CERAMIC 47PF J
C139 CC4BS5L2H151] CERAMIC 150PF J
¢140 CC458L2H560T CERANMIC 56PF J
Ci4l CC4SSL2HEB0OJ CERAMIC 68PF J
C142 CC455L2H1a1T CERANMIC 180PF J
C143 CC4SSL2ZH470] CERANIC 47PF J
C144 CC4SSL2H101T CERANIC 100PF J
C1a5 CC455L2H1B0I CERAMIC 1BPF J
Cl46 x |CC45SL2H430T CERANIC 43PF J
c147 CC455L2H151) CERANMIC 150PF J
Cl48 CC4SSL2H1207 CERANMIC 12PF J
C149 % |CC455L2H510T CERAMIC 51PF J
C150 CC45SL2H100D CERANMIC 10PF D 6908
c153 CC455L2H390) CERAMIC 39PF J 6905
€154 CC45SL2H1807 CERANIC 18PF J 690S
C156 CC45SL2H560) CERAMIC S6PF J 6908
c158 CC455L2H120J CERAMIC 12PF J 690S
C159,160 x [CC45S5L2HS10J CERAMIC S1PF J
TC1 C05-0030-15 TRIM CAP 20PF
CN1 E04-0159-05 RF COAXIAL CABLE RECEPTACLE
CN2 EC4-0159-05 RF COAXIAL CABLE RECEPTACLE 6905
CN3 .2 E04-0D159-05 RE COAXIAL CABLE RECEPTACLE
CN5 E40-3237-08 PIN CONNECTBR (2P)
CHé E4D-3242-05 PIN CONNECTBR (7P
CN7 E40-3237-05 PIN CONNECTAR (2P
o] ] E40-3239-05 PIN CONNECTOR (4P)
Chg E40-3242-05 PIN CORNECTOR (7P)
F1 x |F06-4029-05 FUSE ' 4A
Al .2 x |J13-0075-0%5 FUSE HSLDER
L1 .2 L40~-31021-14 SHALL FIXED INDUCTOR
L3 -5 L40-1011-14 SMALL FIXED INDUCTOR
L& L40-1011-14 SMALL FIXED INDUCT®R HH2
L7 -9 L40-1011-14 SMALL FIXED IKDUCTGR
L10 L40-1011-14 SMALL FIXED INDUCTBR 6508
L11 L40-1011-14 SMALL FIXED IRDUCTAR 6905
L12 L40-1011-14 SMALL FIXED INDUCTBR
L10] r [L39-1202-05 CeIL (3.3UH)
L102,103 x |1.39-1203-05 ColIL (4.4UH>
L104 x |L39-1204-09% C®IL (1.24U0H}
L1105 ¥ [L39-1205-06 COIL (1,54UH>
Lioé * |L39-1206-05 CEIL (1. 74UH)
LiO7 ¥ |L39-1207-05 CeIL. (0.96UH)
L108g x jL39-1204-0S COIL (1.24UH}
L10% *x {L39-1208-D5 ColIL (0.68UH) MM2
L110 * 1L.39-1207-05 COIL (0.96UH) HM2
L111 L34-1278-085 COIL (8.5T)
L112 L34-1277-05 ColIL (9.5T)
L113 L34-1281-05 COIL (5.5T)
L:Scandinavia KUSA P:Canada T5-4508 : K.X,P.E.E2,M,M2

T5-6905 : K.X,P.EE2ZM
Y:PX{Far East, Hawai}  T:England E:Europe

Y:AAFES(Europe) X-Australia  M:Other Areas A\ ndicates safety crifical components. 103
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« New Parts

FParts without Parts No. are not supplied

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

Teile ohne Parts No. warden nicht geliefert. FILTER UNIT {X51-3110-XX)

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

ZHREE (£ B (& I e B/ H K T | =

L114 L34-12BG-05 COIL (6.5T>

L115 L34-1282-05% COIL (4.5T)

L116 L34-1281-05 COIL (5.58T)

L117-119 x [L34-135%-0§ CeIL (3.5T) 6908

L120 x |L34-1360-05 COIL {4.5T>

L121 L39-0480-05 TERAGIDAL COIL (DETECTAR?}

Ti01-10C8 L92-0107-08% TOL®IDAL CORE

T109 L92-0108-05 TELOIDAL CORE MN2

T110 L92-0107-D5 TOLOIDAL CBRE MM2

CP1 R90-0227~05 MULTI-COMP 4. 7KX6 J 1/6W

R1 RK73FBZA1003 CHIP R 10 J 1/10W

R2 -5 RK73FBZA330J CHIP R 33 2 A

Rt -9 RK73FB2A270) CHIP R 27 J 1710

R16 -18 RK73FB2A472J CHIF R 4.7K J 1710

R19 RK73FB2A2717 CHIP R 270 J 1/710W

R2¢ -23 RK73FB2A4727 CHIP R 4.7K J 1/10W

R24 ,25 RK73FB2A1042 CHIP R 100K J 1/10W

R26 ,27 RK73FB2A104J CHIP R 100K J 1/10W |690S

R100C R92-0670-05 CHIP R 0 OHM

R101 R92-0679-05 CHIP R 0 8HM MM2

R102 R92-0670-05% CHIP R D OHM KXPE

VR1 * |R12-6730-05 TRIMMING PAT. (2207

K1 -3 S551-1420-05 RELAY

K4 551-1420-05 RELAY MM2

K5 -10 551-1420-085 RELAY

K11 S551-1420-05 RELAY MM2

K12 -14 551-1420~-05 RELAY

K15 S551-1429-05 RELAY

Ki6 ,17 S51-1420~-05 RELAY {50F) 6905

S1 531-2416-05 SWITCH (ANT HF/50M) 6908

Bl -3 LFBO1 DISDE

D4 LFBO1 DIGDE MM2

ps -7 LFBC1 DIQDE

D8 ’ LFBO1 DIBDE 6908

09 ,10 185101 DIWDE

on DSA301LA DIBDE

D12 DSA30ILA DI®DE 6905

D13 LFBO1 DIGDE

D14 LFBD1 DPISDE 6903

D15 RLZJS5.1B DIGDE

plse DAP2D2(K) DIGDE

D17 ,18 RLS73 DIGDE KXFE

IC1 SN74LS148N IC(BCD T® DECIMAL DECODER/DRIV

IC2 MS4581P IC{TRANSISTOR ARRAY)

a1 ,2 DTB143EK DIGITAL TRANSISTOR

W1 . R92-1061-05 JUMPER REST O GHM

W2 R92-1061-0%5 JUMPER REST . 0 ®HM 6903

W3 .4 * [E33-1948-05 FINISHED WIRE SET(1P,4P AT300

WS R92-1061-0% JUMPER REST 0 OHM

W7 R92-1061-05 JUMPER REST (O QHHM

We R92-1061-05% JUMPER REST © ®HM 6303

W33 E31-1449~05 CONNECTING WIRE

TS-4508 : K.X,P.E.E2MM2

L:Scandinavia K:USA P:Canada TS-6908 : K.X.P.EEZM

Y:PX(Far East, Hawail) T.England E:Eurcpe
104 Y:AAFES(Eurcpe) X:Australia  M:Other Argas A\ indicates safety critical components.



TS-4505/690S

» New Parts

Parts without Paris No. are not supplied.

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

Teile ohne Parts No. werden nicht geliefer!:. AT UNIT [X53-3370-00)
Ref. No. Address |New Parts No. Description Desti- |Re-
rms nation |marks
smEE |t R(|w i T B B & s/, 08 it )|
AT UNIT/AT-450 (X53-3370-00)
Cl CM93D2HS60] MICA S6PF J
cz -8 CK73FB1E103K CHIP C g.01UF K
ce ,10 CK73FB1H102K CHIP C 1000PF K
Cl1 CK73FBL1E1D3K CHIP C 0.01UF K
C12 CECAEW1A470M ELECTR® 47UF 10wV
C13 -19 CK73FBIE103K CHIP C 0.C1UF K
c20 CEO4EWIE101M ELECTRO 100UF 25wV
€21 -33 CK73FBIE103K CHIP C 0.01UF K
C34 CK73FB1H103K CHIP C 0.010UF K
c35 CK73FBI1E103K CRIP C 0.01UF K
C101-106 CK73FB1H103K CHIP C 0.010UF K
TC1 C05-0031-15 TRIN CAP 10PF
ve101,102 x |C02-0024-D5 VARIABLE CAPACITOR
AS x [D40-0638-05 GEAR ASSY
- E37-0192-05 FLAT CABLE
CNt L2 E04-0157-05 RF COAXIAL CABLE RECEPTACLE
CN3 E40-5349-05 FLAT CABLE (16P)
CN4 E40-3243-0%5 PIN CONNECTGR (8P)
Al * |F10-1458-02 SHIELDING PLATE
A2 * |F19-1499-04 SHIELDING PLATE
A3 * [F10-1500-03 SHIELDING PLATE
Ad *x [(F10-2001-03 SHIELDING PLATE
- GD2-0717-D4 SPRING
L1 L39-0496-0% CoIL
L2 ¥ |L39-0415-25 CoIL
L3 -8 L40-1011-13 SMALL FIXED INDUCTGOR
Ly -11 L40-1011-17 SHALL FIXED INDUCTOR
L12 -15 L40-1011-14" SMALL FIXED INDUCTOR
Li01-106 L40-1011-14 SHALL FIXED INDUCTOR
L107 * 1L34-1365-05 CeIL
Lios L34-3145-15 AT COIL B
L109 L34-3144-15 AT COIL A
T101,102 L92-0119-05 TOLOIDAL CORE
- NB7-3006-456 BRAZIER HEAD TAPTITE SCREW
- N8B-3006-46 FLAT HEAD TAPTITE SCREW
R1 ,2 RD14CB2E101J fD 100 J 1/4¥
R3 RK73FB2A102J CHIP R 1.0K J 1/10W
R4 RD14CH2E470T RD 47 J 1748
RE ,& RK73FB2A161J CHIP R 180 J 1/10W
R? -10 AK73F82A1037 CHIP R 10K J 1/10M
R11 - RK73FB2A563J CHIP R 56K J 1/10M
R12 RK73FB2A121J CHIP R 120 J 1/104
R13 RK73FB2A101J CHIP R 100 J 1/10W
R14 RK73FB2AS63T CHIP R 56K J 17104
R1S RK73FB2A121)J CHIP R 120 J 1/10W
R16 RK73FB2A101J CHIP R 100 J 1710W
R17 RK73FB2A330J7 CHIP R 33 J 1/10W
Ri8 RK73FB2A103J CHIP R 10X J 1710W
R19 RK73FB2A330J] CHIP R 33 J 1/10W
R20 -23 RK73FB2A103] CHIP R 10K J 1710
L:Seandinavia KUSA P:Canada T5-4505 : K. X,P.E,E2M.M2

. TS-6905 : K, X,P.EE2M
Y:PX(Far East, Hawaii} T:England E:Ewrope

Y:AAFES(Ewope) Xhustralia  M:Other Areas A\ indicates safety critical components. 105
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» New Parts

Parts without Parts No, are not supplied.
Les articles non mentionnes dans le Parts No. né sont pas fournis.
Teile ohne Parts No. werden nicht getiefert.

PARTS LIST

AT UNIT {X53-3370-00}
VCO2 (X58-3390-03)

Ref. No. Address [New Parts No, Description Desti- |Re-
Ports, nation [marks
#BES & BlyF ® a8 F B g & &8 & it )| K&
R22 ,25 RP14BB2E100J RO 10 J 1/4M
R26& RK73FB2A472J CHIP R 4.7K J 1/10W
R27 -32 RK73FB2A103J CHIP R 10K J 1/10W
R33 RK73FB2A472J7 CHIP R 4.7K J 1/10%
R34 -42 R92-0670-05 CHIP R 0 BHHM
VR1D1,102 RO1-3435-05 TRIM POT. 10K
X1 S51-2417-D% RELAY
K101-106 S$76-0401-05 RELAY
M1 2 T42-D453-05 HOTOR
b1, 2 IN&D DIODE
D3 -8 155226 DISDE
D9 LFBO1 DIGDE
D101-106 LFBO!} DIGDE
IC1 * |SN74574NS Ic
Icz2 ,3 TCADGEBF IC(BILATERAL SWITCH X4)
ICs ,5 BA610O9U2 IC{MOTOR DRIVER)
ICe NIM2303M ICCCOMPARATOR X2)
Q1 ,2 25C2714(Y TRANSISTER
Q3 DTC114EK DIGITAL TRANSISTOR
Q4 25A1204<Y) TRANSISTER
Q5 DTC114EK DIGITAL TRANSISTOR
as DTD143EK DIGITAL TRANSISTOR
W1l x |E37-01%91-05 CONNECTING WIRE
W2 E31-6038-05 CONNECTING WIRE
WS -19 001-0DD5-05 COATING WIRE
Wio1 E31-6038-05 CONNECTING WIRE
wio2 E31-6083-05 CONNECTING WIRE
¥103-106 x [E33-1949-05 FINISHED WIRE SET
VCO2 {X58-3390-03)
- B42-2437-04 LABEL
Ci CK73FB1H102K CHIP C 1000PF K
c2 CC73FSL1IH101T CHIP C 100PF J
c3 CC7?3FCHIHQ?QD CHIEP C 7PF i
of § CC73FCH1IH220J CHIP C 22PF J
c3 CCT3FCHIHO7OD CHIP C 7PF D
Cé CCT73FCH1H1B0T CHIP C 18PF J
c? CC73FCH1H120J CHIP C 12PF J
ceg ,9 CK73FB1H102K CHIP C 1000PF K
€10 CC73FCHIHQ1GCMU ([CHIF C 1.0PF C
Cli CK73FB1H102K CHIP C 1000PF K
TC1 C05-0331-05 TRIMMING CAP
TP1 -3 E23-0603-05 TERMINAL
- G13-0904-04 CUCHI®N
Lt L33-0690-05 CHOKE CBIL 3.30H
L2 L34-2353-05 COIL
- N30-2604-41 PAN HEAD MACHINE SCREW
R1 RK73FB2A692J CHIP R 6. 8K J 1/10M
R2 RK73FB2A271J CHIP R 270 J 1/10W
Seandinayi . , TS-4508 : K,X.P.E,E2,M,M2
L:Scandinavia ) KUSA P:Cenada TS-690S : K X P.EEZM
Y:PX{Far East, Hawag) T:England E:Europe
¥:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety cribcal components.
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» New Parts PARTS LIST VCO?2 [X58-3390-03}

SIDE TONE {X59-1060-00]

Parts without Parts No. are not supplied. VOX {X59-1 080'00’
Les articles non menticnnes cans le Parts No. ne sont pas fournis. FM MIC (X59-3000-03)
Tetle ohne Parts No, werden nicht geliefert. NOTCH {X59-3030-00)
Ref. No. Address [New Parts No. Description Deqt;APRe-
Parts| natian |marks
puEs (@ X(§| S 2 F S B A& &/ A8 ® mwE
R3 RK73FB2A331J CHIP R 330 J 1/10W
R4 .S RK73FB2A472) CHIP R 4.7K J 1/10W
R& RK73FB2A4717 CHIP R 470 J 1/10M
R7 RK73FB2A560J CHIP R 56 J 1/10W
D} 15V164 DIBDE
Q1 2SKS50BNV(KS2) FET
Q2 28C2714(Y> TRANSISTOR
SIDE TONE {X59-1060-00)
c2 CK73FB1E473K CHIP C 0.047UF K
c3 -6 CK73FBIH123K CHIFP C Q.012UF K
¢? .8 CK73FB1E473K CHIP C 0.0478F KX
R1 ,2 RK73FB2A023J CHIP R 82K J 1/10W
R3 RK73FB2A223J CHIP R 22K J 1/10W
R4 RK73FB28472J CHIP R 4,7 J 17100
RS RK73FB2A102J CHIP R 1.0K J 1/10W
R& RK73FB2A103T CHIP R 10K J 1/10W
R7 .8 RK73FB2A333J CHIP R 33K J 1710w
R9Y RK73FB2A103J CHIP R 10K J 1/10W
R10 RK73FB2A333J CHIP R 33K J 1/10W
R11 RK73FE2A1837 CHIP R 18K J 1/10W
¥l -& R92-06£70-05 CHIP R 0 SHM
D1 DANZ202(K)} DIBDE
D2 DAP202(K) DIBDE
D3 DAN2Q2(K) DISDE
Q1 28C2712(Y) TRANSISTOR
VOX {X59-1080-00)
C1 CK73FB1IH102K CRIP C 1000PF K
c2 CK73FB1E223K CHIP C 0.022UF K
Ri RK73FB2A1047 CHIP R 100K J 1/10W
R2 RK73FB2A103J CHIP R 10K J 1/10W
R3 RK73FB2A472J CHIP R 4.7K J 1/10W
Ré ,S RK73FB2A1037 CHIP R 10K J 1/10M
R6 ,7 RK73FB2A108J CHIP R 1,88 J 1/10W
R8 RK73FB2A104J CHIP R 100K J 1/10W
R9 RK73FB2A1067 CHIP R 1.0M J 1/10W
R10 RK73FB2A103J CHIF R 10K J 1/10W
W1l -3 R%2-0670-0S CHIP R 0 BHM
D1 -2 DAPZ202(K) DIGDE
ICL NIM2904M IC(BP AMP X2))
I1c2 TC4001BF IC(NOR X&?
Q1 25C2712(Y> TRANSISTBR
FM MIC {X59-3000-03)
C1 CC73ECH1H680] CHIP € 6BPF J
c2 CKT73FBIM561K CHIP ¢ 560PF K
c3 CC73FCHIH390] CHIP C 39PF J
C4 CK73FB1HI02K CHIF C 1000PF K
JR1 R92-0670-05 CHIP R 0 SHHM
R1 -9 RK73FB2AXXNT CHIF R
IC1 NJIMAESBM IC(EP AMP X2))
Q1 25C2712(Y) TRANSISTOR
NOTCH (X59-3030-00}
c1 2 CK73EB1HEB2K CHIP € 6BO0PF K
l:Scandlna\rla K:USA P:Canada TS—45US H K,X.P.E,EZ,M.M2

T8-6905 : K.X P.EE2ZM
Y:PX(Far East, Hawaii)  T:England  E:Europe s £

Y- AAFES(Ewope) XAustralia  M:Other Areas /A indicates safety critical components. 107
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» New Parts

PARTS LIST

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

NOTCH (X59-3030-00)

NB (X59-3350-00)
FAN [X59-3370-00)
TRX (X59-3680-01)

Ref. No. Address [New Parts No. Description Desti- [Re-
Par ts| nation imarks
smES 2 B|F B o2 ¥ B bR T Lo a1,
c3 CK73FB1H271K CHIP C 270PF K
R1 -4 RK73FB2A913J CHIP R 91K J 1/10W
RS RK73FB2A6B1T CHIP R 680 J 1/10W
Ré& RK73FB2A9137 CHIP R 91K J 1/10W
R7 RK73FB2A471J CHIP R 470 J 1/10W
R8 RK73FB2A913J CHIP R 91K J 1/10W
R9 RK73FB2A1027 CHIP R 1.0K J 1/10W
R10 ,11 RK73FB2A913J CHIP R 1K J 1/10W
R12 RK73FB2A1027J CHIP R 1.0K J 1/10W
R13 RK73FB2A684J CHIP R 680K J 1/10W
W1 R%2-0670-05 CHIP R 0 BHM
Ic1 NIM4558M IC(OFP AMP X2))
NB (X59-3350-00}
C1 CK73FB1H103K CHIP C 0.010UF K
c2 CK7?3FB1H102K CHIP C 1000PF K
C3 CK73EF1E474Z CHIP C D.47UF Z
R1 RK73FB2A103J CHIP R 10K J 1/10W
R2 RK73FB2AS63J CHIP R 56K J 1/10W
R3 RK73FB2A&84T CHIP R 680K J 1/10W
R4 RK73FB2A1037 CHIP R 10K J 1/10W
R5 RK73FB2A184J7 CHIP R 180K J 1/10W
W1 -3 R92-0670-05 CHIP R 0 OHM
IC1 TC4011BF IC(NAND X4)
Ql ,2 DTC114EK DIGITAL TRANSISTEBR
FAN {X59-3370-00)
c1 CK73FB1H103K CHIP C 0.010UF K
R1 RK73FB2A103J CHIF R 10K J 1/10W
R2 RK73FB2A223J CHIP R 22K J 1/10W
R3 RK73FB2A562J) CHIP R 5.6K J 1/10W
R4 RK73FB2A6E1J CHIP R 680 J 1/10W
RS RK73FB2A562J CHIP R 5, 6K J 1/10W
Ré RK73FB2A332J CHIP R 3.3K J 1/10W
R? RK73FB2A562J CHIP R 5.6K J  1/10W
RB RK73FB2A2237] CHIP R 22K J 1/10W
R9 RK73FB2A472J CHIP R 4. 7K J 1/10W
R10 RK73FB2A103J CHIP R 10K J 1710
W1 ,2 R92-0670-0% CHIP R 0 OHM
IC1 NIM29D4H IC(OP AMP X2))
Q1 28C2712(Y) TRANSISTOR
TRX (X59-3680-01)
R151 RK73FB2A471J CHIP R 470 J 1/10W
R152 RK73FB2AI103T CHIF R 10K J 1/10W
R153 RK73FB2A473J CHIP R 47K J 1/10W
R154 RK73FB2A103J CHIP R 10K J 1/710W
R155 RK73FB2A471J CHIP R 470 J 1/10MW
R15& RK73FB2A103J CHIP R 10K J 1/10W
Q151,152 2541213¢Y> TRANSISTBR
Q153-155 DTCI114TK DIGITAL TRANSISTSR
L:Scandinavia K:USA P:Canada ;g';:gg : ::';':'E'Eg'M‘MZ
Y:PX(Far East, Hawai)  T:England  E:Europe i T e
Y:AAFES(Europe) X:Australia ~ M:Other Areas A\ indicates safety critical components.
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PARTS LIST

% New Parts DELAY [X59-3860-00)
Parts without Parts No, are not supplied. SELECT {X59-3920-00)
Les artiglés non mentionnes dans le Parts No. ne sont pas fournis. BK-IN {X59-3930-00)
Telle ohng Parts No. warcen nicht gallefert. METER {X59-3940-00)
fief. No. Address |New Parts No. Description Desti- [Re-
IParts nation |marks
sRES |1 XR|F g &5 F % B & /8 8 # A}
DELAY (X59-3860-00)
C1 CK73FF1E1042 CHIP C 0.1UF Z
R1 R#73FB2A472T CHIP R 4,7K J 1/710KW
R2 RK73FB2A103J CHIP R 10K J 1/10W
R3 RK73FB2A101J CHIP R 100 J 1/10¥
D1 .2 RLS73 DIGDE
D3 DANZQ2Z2K DIGDE
IC1 TC4538BBF IC(ONE SHOT MULT?
SELECT (X59-3920-00)
c1 -3 CK73FFICI1052 CHIP C 1.QUF Z
Rl ,2 RK73FB2A104T CHIP R 100K J 1/10H
R3 RK73FB2AG62] CHIP R 5.6K J 1/10W
1C1 TC40S53BF IC{3-INPUT 2CH MPX/DE-MPX)
BK-IN (X59-3930-00}
Cl CK73FB1E393K CHIP C 0.03%UF K
c2 ¥ |CK73FB1E683K CHIP C 0.068UF K
c3 CK73FB1ESB3K CHIP C 0.06BUF K
R1 RK73FB2A154J CHIP R 150K J 1/10W
R2 RK73FB2A103J CHIP R 10K J 1/10W
R3 RK73FB2A4747 CHIP R 470K J 1710%
R4 RK73FB2A1037 CHIP R 10K J 1/10W
RS =7 R92-0670-05 CHIP R 0 GHM
D1 ,2 RLS73 DIBDE
D3 DANZ02(KD DIGDE
IC1 TC4D6SUBF ICCINVERTER X6)
I¢2 L3 TCAS11F IC(2 INPUT NAND GATE)
Q@1 DTC124EK DIGITAL TRANSISTOR
METER (X59-3940-00)
c1 ,2 CK73FF1E1D42 CHIP C 0.1UF Z
R1 RK73F82A1037 CHIP R 10K J 1/10W
R2 RK73FB2A584J CHIP R 680K J 1/10M
R3 RK73FB242247 CHIP R 220K J 1/10¥W
R4 .5 RK73FB2A104J CHIP R 100K J 1/10W
R6 RK73FB2A102J CHIP R 1.0K J 1/10W
R7 RK73FB2A103J CHIP R 10K J 1/10W
R8 RK73FB2A224J CHIP R 220K J 1/10W
R9 RK73FB2A6B4J CHIP R 680K J 1/10W
R10 RK73IFB2A104J CHIP R 100K J 1/10W
R11 RK73FB2A2247 CHIP R 220K J 1/10W
R12 RK73FB2A102J CHIP R 1.0K J 1/10W
R13 ,14 R92-0670-0% CHIP R ¢ OHM
pr L2 HSMBBAS DIGDE
IC1 NIM2904M ICI(BP AMP X2)
L:Scandinavia K:USA P:Canada T5-450S : K,X,P,E,E2,M,M2

TS-690S : K.X,P.EE2M
Y:PX{Far East, Hawail)  T:England  EEwope

Y. AAFES{Europe} X:Australia  M:Other Areas A\ indicates safety critical components. 109
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A
M3 x 6 {OC) : N33-3006-41
M3 x 6 (Br-Tap) : N87-3006-46
M3 x B (Br-Tap} : N87-3008-46
M3 x 6 {Bi-Tap)BIk : N82-3006-45
M3 x 8 (TP} : NS0-3008-458
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EXPLODED VIEW
c Y E

G M3x5(F : N32-3005-46
0 M3 x 8 (Br-Tap) : N87-3008-46

FILTER UNIT ASSY.

SUB PANEL
ASSY

1M1
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EXPLODED VIEW

E ¢ |
B : N08-2061-05
4 M3x 4 (Bi) : N35-3004-46
K M3x 18(Bi)  :N35-3018-46

M M2.6 x 6 {Br-Tap): NB7-2606-46
P M3 x 6 [F-Tap} : N88-3006-46

vs-2
(OPTICN)

-\/\

o
\ ﬁo-sm ;
210 "%

208
1

3
i
1
|

CHASSIS
ASSY!

(X46-312)

)
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EXPLODED VIEW

: N32-2604-46
> N32-2606-46

1 N32-3016-46

E M28x 41(F)
F M26x6(F)
H M3 x 16 (F}

"4
.
2 ©
~ ~
5855 4
NN:‘% :t
5x 8 &7 olalole
o i - MMMl N
7 § 3E 2212122
o h nm|g oo
= ololelem
o \
o ) wlolo|—|v
- 9 @|2|r|e|LP
o & \
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7 c/3
-
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152
142|143 | 153
146 | 154
149|151
132(133(150

O (x44-313)B/4

138 (139|140

141
148|147

144145
131

RF
(X44-3131C/4
170
] 2
201
[X44-313}D/

200

SWITCH
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EXPLODED VIEW

N
A : N09-0623-05
L Ma x 10 {Bi} ;. N36-4010-46
© N M3 x 6 {Br-Tap} : NB7-3006-46
X M3x8 : N30-3008-46

FILTER

2le (XS 1-311)

FINAL
[X45-340/X45-341)

[
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EXPLODED VIEW
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PACKING

™ T —

106
49
50
54
77
90
127

100

110

Protection bag (H26-0029-04}

7P DIN plug assy (E07-0751-06)

13P round plug assy (E07-1351-05}
Connecting wire (CAL) (E31-2154-05)
Fuse {4A} (FOE-4029-05)

Fuse (25A} (F51-0011-05)

Knob (K23-0712-04)

105 Protection bag (H25-0112-04}
52 DCcable {E30-3035-05}

104 Protection bag {H25-0079-04} : K.P,M,M2,X

. oty 34 Warranty card
180 Microphone {T91-0352-15) (B46-0410.30) : K

{B46-0419-00} : E,E2
{B46-0422-00) : P

37 Instruction manual
{B62-0095-00) : K, X
{B62-0086-00} : M,M2,P,E,E2
{B62-0097-00) : E,E2

38 Instruction manual (Command

{B62-0089-00)

102 Packing fixture
(H12-1315-04}

101 Polystyrene foamed fixture (R)!

{H10-2728-02)
103 Protection cover
{H20-1440-03)
Polystyrene foamed fixture (F}
{H10-2727-02}

ltem carton box

(H52-0121-04) : TS-450SAT (K,X,P,M.M2) 11 Quter packing case

{H52-0125-04) : TS-450S (K,X,P,M,M2) :ngg-glg;-gig : Eiggg#& ;fbxﬂﬁ'nrﬂ'zr;w

(H32.0290.04) : TS-4S0SAT (.21 30 Lebel tWFC cord) (H62-0109-04) : TS-690S (K. X,P,M)
Freranaiiy 2 {844-2163-04) {H62-0181-04) : TS-450SAT (EE2)

(H52-0210-04) : TS-450S (E,E2)
{H52-0211-04) : TS-690S (E,E2) {H62-0182-04] : TS-4505 [E,E2)
{H62-0183-04) : TS-690S (E,E2)
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ADJUSTMENT

Required Test Equipment

1. DC Voltmeter (DC V.M}
1) Input resistance : More than TMQ
2) Voltage range : 1.5 to 1000V AC/DC
Note : A high-precision multimeter maybe used.
However, accurate readings can not be obtsined
for high-impedance circuits.
2. AC Ammeter
1) Current range : 1.6A, 3A, 20A, High-precision
ammeter may be used.
3. RF VIVM (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 greate.
4, AF Voltmeter {AF V.M)
1) Freguency range : 50Hz to 10kHz
2} input resistance : 1TMQ 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 : 8Q
2) Dissipation ; 3V or greater
1. Oscilloscope (SCOPE)
Vertical amplifier which has frequency characteris-
tics higher than 100MHz.
Requires high sensitivity, and external synchroni-
zation capabiliity.
8. Tracking Generator
1) Center frequency : 50kHz to 90MHz
2) Frequency deviation : Maximum +35MHz
3) Cutput voltage : 0.1V or greater
4} Sweep rate : At least 0.Bsec/cm
3, Standard Signal Generator {SSG)
1} Frequency range : 50kHz to 500MHz
2) Qutput : -20dB/0.1pV to 120dB/1V
3) Output impedance : 506
4) AM and FM moduiation can be possible
Note : Generator must be frequency stable.

10. Frequency Counter (f. counter)
1) Minimum input voltage : 50mV
2) Frequency range : 500MHz or greater
3) Output impedance : 500
11. Noise Generator
Must generate ignition noise containing harmonics
beyond 30MHz,
12. RF Dummy Load
1) Impedance : 150
2) Dissipation : 150W or greater
13. Power Meter
1) Impedance : 5082
2) Dissipation : 150W continuous or greater
3) Frequency Iimits : 60MHz or greater
14. Spectrum Analyzer
1) Frequency range : 100kHz to 500MHz or
greater
2) Bandwidth : 1kHz to 3MHz
15. Detector
1) For adjustment of PLLAVCO BPF

INPUY O—————-I OUTPUT
N
To Gontrof unit 5P 60 To atcitloscope
1NEO 100P
Jonee Thoor  oono

GND O—

16. Directional Coupler
17. Power Supply

PS-33, PS-E3
18, Microphone

MC-43S or MC6EQ (S8)

Preference
Japanese ''5G" American "SG"
e < SO 0.25pV
0B s 0.5pV
Ye |- SO, iny
(2| SO 2uV
p T | S 8uv
30AB e 15.8uV
BOAB v 50V
BOAB erveveversoreereercsssssssssssssnsnen 168UV
BOUB oo 500V
FOAB .ot 1.68mV
BOOB ... EmV
OB ..., 15.8mvV
TOO0AB ... 50mvV
120AB et 0.5v

117
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ADJUSTMENT

Operations

1. Setting of adjustment mode

1} Power ON while pressing the AIP, XIT, SCAN keys. (01 FAIE |
(MENU No. changes when turn knob of M. CH/ L menU No.
VFO CH.}

2) Push the UP key by MENU No. 2, write can be [02 |
made for adjustment frequency to the memary
channel. '

3) Memory channel is displayed by MENU No. 3. [ 03 ch00_|

Memory can be changed by UP, DOWN keys.
4) MENU No. 3~13 can be used in adjust mode.
5} In the adjust mode, ordinary memory channel is dis- | 00 14.000.00 |

played by pressing CLR key.

Channel can be changed by the VR of M.CH/

VFO CH.

T—— Memary channel

L Memory channel

2. Setting of expansior menu mode
1) Power ON while pressing the M. IN key. [32 on_ |
{Power down 10W used only for adjustment)

3. Others
1) ANT between measuring terminals can be used on
the side of HF-50M unless otherwise specified.

Frequency Table for Adjustment

Item CH | Frequency | Mode {MENUNo.| AGC | AIP ltem CH | Freguency | Mode {MENUND.| AGC AlP
RFG 00 | 14.100.00 | USB 03 FAST | OFF SN 21 | 2980000 | FM - CFF
RIT 00 | 14.100.00 | USB 04 FAST | OFF SN 22 | 51.100.00 FM - QOFF
IF SHIFT 00 | 14.100.00 | USB 05 FAST | OFF SN 23 | 50.100.00 | USB FAST | OFF
MCF 00 | 14.100.00 | USB FAST | OFF SN 24 | 53.800.00 | USB FAST { OFF
Loz Co | 14.700.00 | USB FAST | OFF saL 25 | 14.100.00 | USB FAST | OFF
IF AMP 00 | 14.100.00 | USB 08 FAST | QFF saL 26 | 28.800.00 Fivi - OFF
OPT FIL 0t | 14.099.60 | USB 07 FAST | QFF ALC voltage | 27 | 29.600.00 | Cw FAST | OFF
8.83 MCF 02 | 14.100.00 | USB FAST | OFF TX AMP 27 | 2960000 v CW FAST | OFF
IF trap 02 | 1410000 | USB FAST | OFF MIX BlA 27 | 2260000 | CW FAST { OFF
MIX BAL 03} 010000 | USB FAST | OFF MIX BIA 23 | 53.500.00 | CW FAST | OFF
RF AMP 04 | 24.800.00 | USB FAST | OFF 50M AMP [ 29 ) 51.900.00 | CW FAST | OFF
RF AMP 05 | 53.800.00 | USB FAST | OFF NULL 30 3.500.08 CwW FAST | CFF
FM AMP 06 | 28.800.00 Fivi - QFF AlLC 31 | 14.200.00 | CW FAST | OFF
S-meter 06 | 28.800.00 | FM - OFf 100, 50W 32 | 2490000 | CW FAST | OFF
S-meter 07 | 14100.00 | USB 08 FAST | OFF 100, 50W 33 | 29.600.00 | CW FAST | OFF
Srmeter G8 ! 28.800.00 | USB 08 FAST | OFF 100, 50W 34 | 53.500.00 | CW FAST | OFF
S-meter 09 | 50.100.00 | USB 10 FAST | OFF 10w 35| 51.800.00 | CW FAST | OFF
BEEP 10 | 14.100.00 | USB FAST | OFF 10W 36 | 14.200.00 [ CW FAST | OFF
NOTCH 10 | 14.100.00 | USB FAST | OFF 10w 37| 1.840.00 [ CwW FAST | OFF
NB 10 | 14.100.00 | USB FAST | OFF MIN PWR 38 | 14.200.00 Ccw FAST | OFF
RF ATT 10 | 14.100.00 | USB FAST | OFF CAR point 39 | 14.200.00 | USB " FAST | OFF
RF GAIN i0 | 14.100.00 | USB FAST | OFF CAR point 39 | 14.200.00 | USB 12 FAST | OFF
AGC 10§ 14.100.00 | USB F/S QFF AlC meter | 39 | 14.200.00 | USB 13 FAST | OFF
VOICE 10§ 14.100.00 | USB FAST | OFF CAR sup. 39 | 14.200.00 | USB FAST | OFF
SN 11| 0.550.00 | AM FAST | OFF Spurious 40 | 53.900.00 | CW FAST | OFF
SIN 12 | 1.550.00 | AM FAST | OFF Spurious 41| 21.200.00 | CW FAST | OFF
SIN 13| 1.800.00 | LSB FAST | QFF SWR 42 1 14.200.00 | CW FAST | OFF
S/N 14 | 3.550.00 | LSB FAST | OFF SWR Meter | 43 | 1.840.00 | CW FAST | OFF
SIN 18 | 7.100.00 | LSB FAST | OFF FM DEV 44 | 28.700.00 | FM - OFF
SN 16 | 10.100.00 | USB FAST | OFF FM MIC 44 | 28.700.00 FM - OFF
SIN 17 | 14.100.00 | USB FAST | OFF Processor 45 1 1420000 | USB FAST | OFF
SIN 18 | 21.100.00 | USB FAST | OFF Side tone 45 | 14.200.00 | CW FAST | OFF
SIN 19 | 24.800.00 | USB FAST | OFF Fan motor | 468 1 51.900.00 | CW FAST | OFF
SIN 20 | 28.800.00 | USB FAST | OFF
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T1S-4505/690S

Initialize Setting and Display Check

ADJUSTMENT

Measurement Adjustment
ltem Condition eql].i?)sr:l.em Unit | Terminal | Unit | parts Method Specifications/Remarks
1. Setting IF VR13 |Set 1o mechanical
centered point.
L5 Put the core into the | Not to break the core.
deepest meachani-
*81 cally. *81 —» OFF
2. Display 1}DCIN:13.8V Display Reset display Must display correctly,
check and Connect the DC plug Display f. Must be no generation of
reset FILTER 81 : HF (TS-6908) : 14.000.00 smoke or abnormal noise.
POWER : ON MODE : USB Should be at the reset
After checked POWER : OFF FUNCTION RX: A | frequency.
Pushing A=B, POWER : ON FUNCTIONTX : A
METER : ALC
FILTER 8.83 : 6kHz
FILTER 485 : 2.4kHz
AGC : SLOW
PLL and CAR Adjustment
Measurement Adjustment ‘
item Condition sq&%ﬂi’em Unit Ter@inal Unit | Parts Method Specifications/Remarks
1. Beference f. counter | CAR TP PLL TC1 20.000.000MHz +20Hz
osC {20M)
2. LO3 Oscitioscope CN3-1 |CAR |27 1.00Vp-p +0.05Vp-p
8.378MHz {100MH2) Make adjustment in
f. counter the drawing direc-
tion of core.
TC1 8.375MHz +10Hz
3. 60MHz BPF Oscilioscope IC5-6 Li8 MAX. (0.7Vpp)
{100MHM2 L17
4, DLO 1) Frequency : 14.200MHz or more) CNa L18~ |MAX. {0.2Vpp/508)
L20
5. PLLIF BPF | 1) Frequency : 50.200MHz Oscilloscope | PLL TP5 PLL L3 MAX, {0.1Vpp)
TS-690S L32
6. VCO 1) Frequency : 0.03MHz DC V.M TPZ2 LS 2.5V
» 10.480MHz 7.0V or less check.
2} Frequency : 10.500MHz L7 2.5V
: 21.480MHz 7.0V or less check,
3} Frequency : 21.500MHz 1.9 2.5V
: 40.490MHz 7.0Vor less check.
TS-6908 4} Fregquency . 60.000MHz L1 B.9V
: 40.500MHz 2.5V or more chack,
7.VC02 TP3 veoz | TCY 5.0V
X58-3380
Adjustment Mode setting
Measurement Adjustment _
item Condition eql-:-i%?n_“t Unit | Terminal | Unit | Parts Method Specifications/Remarks
1. Memory 1) POWER : OFF Front | M.CH |Select MENUNo. 2.|02
write Pushing AP, XIT and SCAN, panel |NMFC [UPkey : 1 push. Beep tone check
POWER : ON Select MENU No. 3. |03 ch00
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Receiver Section Adjustment

T5-4505/6905

ADJUSTMENT

Measurement Adjustment
trem Condition eq,}ﬁ:‘}m Unit | Terminal [ Unit | Parts Method Specifications/Remarks
1. RF GAIN 1y CH : 00 (14.100.00, USB} DCYM |IF CN10-5 |IF VR10 [3.0V +0.03V
RF GAIN : MAX
2 RIT 1) RIT VR : Center Front |M.CH | Select MENU No. 4. {04
panel [NVMFO [UPkey :1 push Beep tone check
3. IF SHIFT 1) 1F SHIFT VR : Center Select MENU No. 6. |08
UPkey : 1 push Beep tone check
4, MCF 1) MODE : FM Spectrum |RF TR2 RF L53~ |Repeat 2~3 times. |Ripple : Within 1dB
Tracking generator analyzer L55 | Adjust it to make 73.05
QOutput : ~30dBm Tracking ™ gain maximum, and 73.043 73.057
Center f. : 73.05MHz generator make the band flat
as shown in the
right.
5. LO2 Oscilloscape | RF TP RF VRE |0.80Vpp +0.08Vp-p
. {100MHz) i
6. IF AMP 1} CH : 00 {14.100.00, USB} SS6 Rear |[ANT Front |M.CH |Select MENU No. 6.|06
858G f. : 14.10MHz panel panel | NFO
S5G ATT : 40~—6dBu DM. SP EXT. SP {RF 171~ |Repeat 2-3 times.
Connect the YK-8851 to Ostilioscope L73 AF output MAX,
RF unit CN12 and CN13. AF V.M L76
.77
YK-885-1 |RF CN12 IF L1
CN13 L6
L7
2) CH : Changeover Frant |M.CH | Select MENU No. 3. 03 ch00
panel |AVFO [UPkey : 1 push 03 ch1
7. Option 1) CH : 01 (14.099.50, USB) YX-88C-1 |RF CN14 Front [M.CH | Select NEMU No. 7.{07
filters check SSG ATT : 10dBp CN1B panel [NFO Signal shall be received.
Connect the filters 1o each YK-455C-1(IF CN17
connectors. CN18
2) CLEAR key : 1 push
{Adjustment mode reset}
8. 8.83MH2 1) CH : 02 114.100.00, USB) RF L74 Repeat 2 times.
MCF SSG 1. D 14.10MHz L75 AF output MAX,
SSG ATT ; 0dBp.
After adjusted disconnect the
filters.
9. 1F trap 1} RF GAIN : MAX TC1 AF output MIN,
858G {. : 73.000MHz TC2
8SG ATT : 100 — B0dBu
10. MIX BAL 13 CH: 03 (0.100.00, USH) VR1 AF output MIN.
AF VR : MAX
SSG RF: OFF
After adjusted AF VR :MIN
11. RF AMP 1) CH: 04 (24.800.00, USB) L35 AF output MAX,
SS5G ATT : 0~-10dBp
[AGC shall not be applied.)
TS-6908 2) CH : 05 {53.800.00, USB L41 | AF output MAX.
12. FMIF AMP | 1) CH : 06 (28.800.00, FM) IF Ls AF output MAX,
SSG ATT : 4048y
SSG MQOD ; 1kHz
SS8G DEV : 3.0kHz
13, S-meter 1) S5G ATT : 28dBu VR4 |[SS + 60dB
(FM)
5 1 3 6 T o 2 40 sod
IEEINNEBRENERRRANANANRERRRNNE
pwr! WO e 80V
t
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Measurement Adjustment |
Item Condition qui‘;?:\.em Unit | Terminal | Unit | Parts Method Specifications/Remarks
1} Adjustment mode setting S5G Rear | ANT Front |M.CH | Select MENUNo. 3.1 03 ch06
POWER ; OFF DM. SP  |panel |EXT. SP |panel [NFO (UPkey ;1 push 03 chG?
Pushing AIP, XIT and SCAN, | Oscilloscope
POWER : ON AF V.M
14. S-meter 1) CH : 07 (14.100.00, USB) DCV.M LIF TP (M) | Front | M.CH ! Select MENU No. 8.108
(SSB) SS8G RF ; OFF panel
IF VRS 0.6V +0.01V
(81 2) SSG ATT : 6dBu VR1 Just after lighting
of 1 (3 dots).
5 T T T L 1 LN T
1 3 B T § 20 40 800B
1RR0000000C000000000000C000000
PWR? l.ll !.II (%] !ﬂ[.l! 15.0 w
{89) 3) SSG ATT : 30dBu UP key : 1 push Beep tone check
(S9 + 60) |4) 55G ATT : 90dBp UPkey : 1 push Beep tone check
5} CH : Changeover Front |M.CH |Select MENU No. 3.|03 ¢h07
panel |NVFO | UPkey : 1 push 03 ¢ch08
6} CH . 08 (28.800.00, USB) Select MENU Ne., 8.| 09
S5G ATT : 30dBp UP key : 1 push Beep tone check
71 S5G ATT : 80dBp UP key : 1 push Beep tone check
TS-690S 8) CH : Changeover Select MENUNo. 3. (03 ch08
UPkey : 1 push 03 ch09
9) CH : 09 (50.100.00, USB) Select MENUNo. 10. | 10
SSG ATT : 26dBu UP key : 1 push Beep tone check
10) SSG ATT : 86dBp UP key : 1 push Beep tone check
Note : When UP key is errongously pressed while setting S-meter, return the MENU No. by 1 to reset.
1} CLEAR key : 1 push
{Adjustment mode reset)
15, Beep tone | 1) CH: 10 {14.100.00, USB} 358G Rear |ANT IF VRS 0.2Vpp +0.1Vp-p
AF VR : MIN panel {0.1~0.3Vpp)
CWIFSK key DM. 8P EXT. 8P
. Push several times. Oscilloscope
18. Notch 1) NOTCH : ON AF V.M IF VR2 AF output MIN. with | AF level difference for
MODE : USB Front |NOTCH [VR2 and NOTCH VR | NOTCH ON/OFF should be
SSGH. :14.101.000MHz pane! |VR alternately. over 35dB.
SSG ATT : 60dBu Check NOTCH lights.
2) SSGH1. : 14.102.6G60MHz Front |NOTCH | AF output MIN. AFtevel difference for
3} 88G 1. : 14.100.500MHz pane! VR NOTCH ON/OFF should be
After adjusted, NOTCH : OFF over 35dB.
17. NB 1} Noise generator level Noise Rear |[ANT Check NB1 lights.
: 55~89 (Smater) generator | pane! RF L86 Voltage MIN.
NB SW:1 push EXT. SP EXT. SP L87
2) NB SW DCV.M RF TP4 Adjust the noise Noise disappears.
: Push several times. generator output to
Display : NB2/OFF S-meter 5 and 9 Whenever NB SWis
3) NB SW dots lights. pressed, the display
: Push several times. changes in sequence of
Display : NB1/QFF NB1 - NB2 - OFF.
After adjusted, NB : OFF
18. RF ATT 1) ATT SW: ON SSG Rear ]ANT S8 52+6dBu
After checked, ATT SW . QOFF |DM. SP  |panel |EXT. SP {46-58dBp)
19. RF GAIN 1) RF GAIN : MIN Oscilloscope Check S-meter scale over.
SSG ATT : B0dBu AFV.M No AF output.

After checked,
RF GAIN : MAX
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ADJUSTMENT

TS-4505/6905

Measurement Adjustment
ftem Condition eq.ffi,s;ﬁ}m Unit | Terminal | Unit | Parts Methad Specifications/Remarks
0. AGC 1) AGC : 1 push (FAST) 838G Rear |ANT Check the display FAST lignts,
panel of S-meter by tumn- | It should move quickly.
2} AGC : 1 push (SLOW) DM. SP EXT. SP ing SSG RF ON/OFF | SLOW lights.
Oscillostope from the receiving | It moves slowly as compared
AF V.M state of signal. with FAST.
1. Voice 1) V52 installed model only V32 Front |VOICE key : 1 push | The displayed frequency c¢an
POWER : ON panel be heard vocally.
2, 8N 1} CH : Indicated below Note ; As AIPwill be turned
AF VR :1.0v/8Q on automatically at fre-
SSG{. : Indicated below quencies of 9.5kHz or less,
However, USB : +1kMHz turn it off with the AIP SW.
LSB : ~1kHz
M. CH Frequency MODE  SSGATT SSGMOD  SSGDEV
1% 550kHz AM 36dBp 1kHz 30% :] S/N measurement  10dB or more
12 1.850MHz AM 36dBu TkMHz 30%
13 1.800MHz LSB -6dBp OFF S/N measurerment  10dB or more
14 3.550MHz Lse -6dBu OFF MAX sensitivity 0.7V/8G or more
15 7.100MHz LSB -6dBu OFF measurement
16 10.100MHz UsB -6dBp QFF
17 14.100MHz USsSB -6dBp OFF
18 21,100MHz uss -6dBp CFF
19 24.800MHz use -9dBp OFF
20 28.800MHz UsB -9dBp OFF
21 29.800MHz FM -6dBp TkHz +3kHz —_-I SINAD sensitivity 12dB or more
22 51.100MHz FM ~BdBu TkHz +3kHz measurement
23 50.100MHz use -10dBp OFF :] S/N masurement 10dB or more
24 53.800MHz USB -10dBp OFF MAX sensitivity 0.7V/8Q or more
measurement
73, Squelch 1} CH : 25 {14.100.00, USB) 886G Rear |ANT IF VR3 Set to the point
{SSB) SQL VR : Center panei squelch closes.
SSG RF: QFF DM, 5P EXT. SP
2) 8SG f. :114.101.000MHz Oscilioscope Check Squelch should open.
S8G ATT : 8dBu AFV.M
3) 8AL VR : MAX Sguelch should close.
4} SSG ATT : 30dBp Squeich should open
After checked, SQL VR: MIN
4. Squelch 1) CH: 26 (28.800.00MHz, FMI Front [SOL VR [Adjust SOL VR is Knob position
(FM) SSG RF: OFF panel slowly increase 8:00~12:00
noise just goes off.
2) $8G f. : 28.800.00MHz Check Squelch should open.
S5G ATT : ~14dBp
SS8G MOD : 1kHz
SSG DEV : 3.0kHz
3) SCLVR : MAX Squeleh should close.
4) SS§G ATT : 0dBp Squelch should open.
After checked, SQL VR : MIN
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Transmitter Section Adjustment

ADJUSTMENT

Measurement Adjustment
ltem Condition quﬁ!sl:‘e ot | Unit | Terminat | Unit | Parts Method Specifications/Remarks
1. ALC voltage [ 1} CH: 27 {29.600.00, CW) DCVM |AF CN1-7 | IF VR14 |25V +0.05v, 0.0V
{ALC)
2. TX AMP 1} RF unit VR2 : Center 502 load |RF CNg RE L66~ |Repeat 2-3 times | 10dBm or more.
CARVR 10 : 00~11 : GO Oscilloscope LE8 for MAX.
PWR VR : MAX LB89 L91 takes the peak
STBY : SEND L81~ |in the core drawing
L94 direction.
3. MIX BIAS 1} STBY : SEND VR4 MAX. 10dBm or more.
2y CH: 28 {53.500.00, CwW} VR3 MAX, 10dBm or more.
TS-690S except E2
CH:29 {51.900.00, CW)
T8-6908 E2
After adjusted,
RF unit CN$ connect.
4. BOMHz AMP |1} CH: 29 (51.900.00, CW} Power meter | Rear | ANT 50M [ TC1 MAX.
TS5-690S PWR VR : MAX panel 10W
CARVR :10Wor less Final
STBY : SEND
§. B0MHz 1) CH: 28 (51.900.00, CW} Amrmeter 80M Record cureent at This current is total current.
final bias CAR VR : MIN 50w VR1 is MIN.
TS-630S MIC VR : MIN Final
Final unit VR1 : MIN VR1 Total current
STBY : SEND + 250mA.
6. HF final 1) CH: 31 (14.200.00, CW) Record current at This current is total current.
bias CAR VR : MIN VR1 and VR2 are 1
MIC VR : MIN MIN.
Final unit VA1, VR2 : MIN VA1 Total current
ST8Y : SEND + 250mA.
VR2 {Towal current +
250mA) + 2580mA
7. NULL 1) CH: 30 (3.500.00, CWj} DC V.M Filter |CN8-1 Filter |TC1 MIN
CARVR: 10W
STBY : SEND
8. ALC 13 CH: 31 (14.200.00, CW) IF VRIE |105W 5w
IF unit VR20 : Center
CAR VR : Incressingly MAX,
STBY : SEND
9. ALC 1) CH : 33 {29.600.00, CWI) Filter |VR1 105W +£5W
frequency STBY : SEND
response
10. Power 1} CH: 34 {53.500.00, C\W) Power meter | Rear | ANT IF VA17 | Mechanical center
down S0W TS-690S except E2 panel point
CH:35 {51.900.00, Cw} VR19 |51W +1W
TS-690S E2
STBY : SEND
11. MIN power [ 1) CH: 38 (14.200.00, CW) IF VR18 [10.0WW +1.0W
PWHR VR : MIN
CAR VR : MAX
STBY': SEND
After adjusted,
PWR VR : MAX
12. Power 1) PWR VR : 8BW VR21 |90W After adjustment, tumn the
meter STBY : SEND Then, set diplay PWR VR while setting 2~1W}|
PWR meter just after | up and display dots light as
one disappears. shown in the left,
1) Adjustment mode setting Front |M.CH |Select MENUNo. 3.| 03 c¢h38
POWER : OFF panel [NVFO | UPkey :1 push 03 ¢h39
Holding AIP, XIT and SCAN,
POWER : ON
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ADJUSTMENT

TS-4505/690S

Measurement Adjustment
Item Condition eqli%sr:]-em Unit | Terminal | Unit | Parts Method Specifications/Remarks
13. CAR point |1} CH:39 (14.200.00, USB) Power meter | Rear [ ANT Front | M.CH | Select MENU No. 1
MIC terminal : 2 tone Oscilloscope | panel panel [AFQ |or No. 12,
AG1 : 300HZ/EmV Adjust so that wave-
AG2 : 2700Hz/5mV AG Front |MIC form cross by UP
MIC VR : Level at which not |AFV.M panel and DOWN key.
activated.
STBY : SEND
14, ALC meter 1) PWR VR : MAX Front [M.CH | Select NEMUNo. 13. i3
{Start point}| MIC terminal : Single tone panel |ANFO ALD
AG1 : 1kRz/BmV MICVR | Adjust so that ALC 5"3’; Tﬂ?aﬁﬂtﬂsﬂﬂgnnﬂnoug‘
STBY : SEND meter one dot lights T
with MIC VR, T
UPkey : 1 push Beep tone check
(Zone MAX)|2) AG1 : TkMz/10mV UPkey :1 push Beep tone check
STBY : SEND
{Fuli scaie} |3) AG1 :1kHz/20mV UP key :1 push Beep tone check
STBY : SEND
4) AG1 ; 1kHz/2mV RF L92 In the core drawing
CAR VR, PWR VR : MAX direction, set ti to
MIC VR : MAX the indication start
STBY : SEND point of ALC meter,
{Just before ALC
meter one dot lights)
15-1. Power 1) CH : Changeover Front |M.CH | Select MENU No. 3. |03 ¢h39
doen pane! [NVMFO {DWNkey :1 push |03 ch38
10w 2) CH: 3B (14.200.00, CW) Select MENU No. 16. 16 off
AT10 : Compuisory ON IJP key .1 push 16 on
3) STBY : SEND IF VR20 [11wW +1W
4) After adjusted, AT10 : Reset Front DWNkey :1 push |16 off
panel
16. EEPROM | 1) After writing, Front |M.CH | Select MENU Ng. 17, 17
data write CLEAR key :1 push panel |/VFO |UPkey :1 push Beep tone check
(Adjustment mode reset) '
Note : be sure 10 write this date when making readjustment of the following items in repair.
{RF G, RIT, {F SHIFT, S-meter, CAR point, ALC meter)
15-2. Power 1) CH : 37 (1.840.00, CW) Check 10~12W
down STBY : SEND
10W
E2
17. CAR 1y CH: 39 (14.200.00, USB] Power meter | Rear | ANT IF VR8 MIN. [adjust alter- |-80dB or less.
suppressian MICVR : MiN Coupler |panrel VRg nately).
MQDE : USB/LSB Spectrum Adjust for no differ-
STBY : SEND : analyzer ence between USB
{Dscilloscope) and LSB.
18, Spurious | 1) CH: 40 (53.900.00, CW) Spectrum | RF CNS RF VRS | 53.9MHz £ 1.5MHz | -60dB or less.
Connect 1o the spectrum analyzer Spurious : MIN
analyzer to RFunit CN8. Except TS-4505
STBY : SEND and TS-690S (E2)
Mechanical center
point
TS-4508, T5-6908 (E2)
2) CH: 41 (21.200.00, CW) VR2 Near 11MHz -50d8B or less.
STBY : SEND Spurious : MIN.
After adjusted,
connect the CN9.
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ADJUSTMENT

Measurement Adjustment
Item Condition eq;fi‘:;sr:em Unit | Terminal | Unit | Parts Method Specifications/Remarks 7
19. SWR 1} CH: 42 {14.200.00, CW) Throvgh-type| Rear | ANT 3 VR16 |40W +1.0W
protection CAR VR : MAX powe! meter | panel
PWR VR | MAX 1500
STBY : SEND dummy
20. SWRmeter (1) CH ;43 (1.840.00, CW) B Display check SWR lights.
TXM:1 push VR22 |Adjust just after
STBY : SEDN SWR3 dot lights.
21, FM MAX 1) CH : 44 (28.700.00, FM) Power meter | Rear | ANT IF VR11 [+4.6kHz +0.1kHz
OEV MIC termima! : Single tone Coupler | panel
{WIDE) AG1T : 1kH2/30mV X E.EZ | Linear
AG1 : 1kHz/50mV detector
K.M M2,P |AG Front | MIC
STBY : SEND AFVM  |panel
22. FM MIC 11 AG1 : 1kHz/3mV  X,E,E2 VR23 |£3.0kHz +=0.1kHz
sensitivity AG1 : TkHz/5mV K,M.M2,P
{WIDE) STBY : SEND
23. FM MAX 1) 455 key : 1 push (6K} VR12 |[%2.3kHz +0.1kHz
DEV AGT : 1kHZ/30mV X,E,E2
{(NARROW) AGT : 1kHZ/50mV K.MM2 P
STBY : SEND
24. FM MIC 1) AGT ; tkH2/3mV X EE2 Check +1.4~1.6kHz
sensitivity AG1 : 1kHz/BmV KMM2P
{(NARROW) STBY : SEND
After checked,
4685 kay 11 push (12K)

25, Sub tone 1) MIC terminal : Open TU-8 IF W3 Check Tone appear,
{Option TU-8 SPLIT: ON +0.5~0.9kHz
instailed TONE : ON
model} STBY ;: SEND

26. Processor | 1) CH: 48 {14.200.00, CW)

MODE : USB
MIC terminal : Single tone
AG : 1kHzA0mV
MIC VR : BOW
STBY : SEND
2) AG : 1kHz/1mVY Check Within +3dB
PROC SW : ON
STBY : SEND
27. Side tone 1) MODE : CW DM, SP  |Rear }EXT. SP|IF VR? |0.2v/iBQ ¢.18~0.22V
leve! AF VR ; Center AFV.M panel
Key : Down Key CW key
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]

OTCi
FILTER UNIT (X51-3110-XX)

w

VH$®

CN4
CN3

15-4505/690S

Downloaded by[]

Amateur Radio Directory[]
O

www.hamdirectory.info

50V 50W FINAL UNIT

{X45-3430-00)
O

Q1

Dvra

cCNB

—
50M 10W FINAL UNIT

-
AT UNIT

{X53-3370-00)

L

@TC‘I

b

{X45-3420-00) ’

-

.

Qo PLL UNIT (X50-3150-XX}
L34 L32
off1 @
00 o [ L11 L9 .7 LS
TE1
oTP2
] VCO2 (X58-3390-03) [ I

e

L6 L7 jcs

=R
74

N4

CAR UNIT
{X50-3160-00)

CN3

i

r4

,
S
:

FILTER UNIT {X51-3110-XX)
TC1 : NULL
VR1 ; ALC frequency response

VC02 (X58-3390-03)
TC1 1 VvCO2

1 3

50M 50W FINAL UNIT (X45-3430-00)
VR1 : Final bias

50M 10W FINAL UNIT [X45-3420-00)

HF 100W FINAL UNIT {X45-3400-XX)
VR1.2 : Final bias

TC1 : 50M AMP

CAR UNIT (X50-3160-00)

PLEL UNIT [X50-3150-XX)
L5,7,8,11 : VCC

L31,32 : PLL IF BPF

TC1 : Reference OSC

L1617 : 80MHz BPF
L18~20 :DLO

1.21 : LO3 (8.375MHz)
TC1 : LO3 (8.375MHz}
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TS-4505/6905

Adjustment Points (Lower)

ADJUSTMENT

| el L — —tm @ @VAs
(. NS N ]l
oTP3 R
VR4 VR2 I
@VvR2 2] v&) 15
L4\ L33 VRI7 VRI6
VRZOVRISVRIB
. eno Ls ®@ @ @
® ® ALL MODE
YR L& vR? POWER DOWN
qu e @ O]
Ef CN 1 5 éN
L53 . VRS
TP @ AEI..C o @ O i @
LE CN 1B
@ VRO
Lss L7207 Vo
Lr2 i @
L S s
L'l':‘z'. LEB FILTER VR 12 vg)zz
L?:S 4 L9l LBS v
@ B &
= L‘BZ @vns L
vézs
OPTION (CW)
Lar ENB Jwa
vR24
CNi2  sprioNisSE) N1 vg)s eN 17
L74 LTS NG \513 VRS
RF UNIT D]
(X44-3130-XX) L7 Lr7 IF UNIT {X48-3090-XX)
RF UNIT (X44-3130-XX} IF UNIT {X48-3090-XX)
L35 : RF AMP 1,87 :IF AMP VR13 : Sertting
L41 : RF AMP L8 : Setting VR14 : ALC voltage
.L53-55 ; MCF L9 . FM IF AMP VR15 : ALC
|.66-68,68,91~94 : TX AMP VR1 : S-meter (S1) VR18 : SWR protection
L71~73,76,77 : IF AMP VR2 : Notch VR17,19 : Power down 50W
L74,75 : B.83MHz MCF VR3 : Squelch (SSB} VR18 : MIN power
LB6.87 : NB VR4 : S-meter (FM) VRZ0 : Power down 10W
LS2 : ALC meter VRE : S-mater (SSB) VR21 : Power meter
TC1.2 :1F wap VA6 : Beep tone VR22 : SWR Meter
VR : MIX BAL VR7 : Side tone level VR23 : FM MIC sensitivity (WIDE)
VR2 : Spurious VRB.9 : CAR suppression
VR3.4 : MIX BIAS VR10 : RFG
VRS : Spuricus VR11 : FM MAX DEV IWIDE)

VRE : LC2

VR12 : FM MAX DEV (NARROW)
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TS-4505/6905

TERMINAL FUNCTION

Con;:.clnr Tem}nl T:qr::‘r;nl 170 Terminal Function Cnn;:.n:lnr Taan-:?nl T:‘r;:;ﬂ 110 Terminal Function
SWITCH UNIT (X41-3170-00) 7 NC -
N1 1 PH3 ~ | Phone jack GND. 8 18 | O | AT-300 conuol signal. Relay
2 PH? O | Phone jack speaker signal 9 T 11O | AT-300 control signal. Relay
{OH when phone install. 10 | GND | - | GND.
3 SPK | Phone jack speaker signal CN3 1 T80 O | Transmission LPF select. "L : Attive
{OH when phone install). g %; 8 ?ansmfss'fon IL.P; sefecl. !L. ::r.t::ve
CN2 | 1 |FMSQT| 1 | Squelch volume voltege 1 (EM. fansmission LPF select, 7w : Acive
2 | NFMSDZ | O | Squelch volume voltage 2 {except FM). 4 783 | O | Transmission LPF select "i" : Active
3 NTR | | Notch volume voltage, Cha ! RL O | Relay voitage (14V). Relay
4 NFMSO1 [ | | Squeich volume voltage 1 (except FMY 2 14V O | 1av.
5 NTG O | Notch volume voltage GND. 3 GND ~ | GND.
6 |FMSQ2| O | Squelch volume voltage 2 (FML CNG 1 TT 1O | AT-300 control signal. Relay
CN3 1 AV2 © | AF volume sional 2. 2 T8 IfO | AT-300 control signal. Relay
2 GND ~ { GND. CNe 1 TIF | | Transmission IF signal {455kHz}.
3 AV 1 | AFvolume signall. 2 GND | - | GND.
4 GND - | GND, 3 RIF O | Reception IF signal (455kHz).
5 RIB I | RiTreference voltage (5V). 4 GND — | GND.
8 IFB | | IF shift reference voltage (5V). CN7 1 LO3 I | Local 3 signal (8.375MHz).
7 RIT O | RITvolume volage. 2 GND - | GND.
8 IFS | O} IF shift volume voliage. CNB 1 RAT | | | Reception antenna signal.
9 | GND | ~ | GND. 2 | enp | - | 6o
CN4 t PC2 O | Power contral volume voltage 2. CNg Coaxial| DRV | — | Drive signal.
2 e m‘ge\:d“lj’;:°'sgg:”;e voltege 1. CN10_[Coscial| LOT | | | Local 1 signel VCO)
4 MICVR2 | O | MIC volume signal 2. CN11  |Coaxial| LO2 | | Local 2 signat (64.2ZMHz.
5 GND ~ | GND. CNS01 1 58 O | Standby switch. “L" : TX, Relay
6 GND - | GND. 2 TAB I | ONAIRLED (8V when lights).
7 cv O | Carrier volume voltage, 3 S0 I
8 TXB I | Tramsmission power (8V], 4 $1 |
CNE 1 NC - 5 82 i Key matrix.
2 ovR2 | © | Delay volume voltage 2. -] 83 { “H" : Not select, "L" : Select
3 OVRt | 1 | Delay volume vohage 1. 7 54 |
CNE 1 GND | - | GND. g 35 ‘
2 CK4 | © | Sub encoder pulse 4 signal. 10 K(C) 5
3 CK3 O | Sub encoder pulse 3 signal. h K1 o
CN7 1 RFG2 | © | RF GAIN volume voltage 2. 12 K2 0
2 RFG1 t RF GAIN volume voEtage 1. 13 K3 0 KEY matrix, "H” :Off, “L" :On
RF UNIT {X44-3130-XX) 14 ke |0
N 1 12v | 1 ] 14v. 15 KS | 0O
2 av |1 |s8v 16 Ke | © _
3 AL 1 | Reloy power supply [14V). Relay 17 ATL | 1 | ATTUNE LED (BY when lights).
4 TXB | | Transmission power supply {8V 18 NC -
5 RXB | | Reception power supply {8V). 19 NC -
8 AGC | i | AGCvoliage 3.0V when full gain). 20 | OND | - | GND.
7 ALC | | | ALC voltage (2.5V when full gain). CN502 | 1 GND | — [ GND.
8 soMC | O | 50MHz bend data. 2 88 I | Standby switch. "L :TX
("L" when 40.5-60MHz) 3 §6 | O | Key matrix.
9 AMB | AM mode voltage (8V). "HY ; Not select, "L : Select
10 CKY | | Keying control signal. 4 KD 1 | Key matrix. "H" : Off, "L" :Cn
1 2BMC { O | 2BMHz band data. 5 K1 | | Key matix. "H" : Off, "L" :On
("L when 21.5~405MHz) 6 K2 1 | Key matirx. "H" :Off, "L" .On
12 RBC t | Reception control signal. “L" : RX wWa( 1 S5 O | Standby switch. "L" = TX
13 AIPB O | AP off voitage (BV). 2 GND - | GND.
14 RFPC | | Power control voltage. 3 MD O { MIC down switch.
15 GND = | GND. 4 MY O | MIC up switch.
CN2 1 RDA | | | RF serial data. 5 v | 1 | MIC power supply BV).
2 RCK | | | RF serial clock. 6 MG | - | MICGND.
3 RLE1 | | | RFserial enable 1. 7 MIC_ | O ! MIC signal.
4 RLE2 | | RF serial enable 2. W502 1 GND - | GND.
5 RBK | RF blanking signal. "H" : Active 2 55 Standby switch. L™ : TX. Aelay
6 NC -
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15-4505/690S

TERMINAL FUNCTION

Connector

e T",f‘"u"""l T:J:‘n:""i [Fle] Terminal Function c“"N"';F"" T”,Gr:'"al T:J:ln':," 110 Terminal Function
3 S5 t | Key matrix. FINAL UNIT {X45-3430-00} : 50MHz 50W
4 Ko 0 KHey. :f;t:iec_ll'H|L' :'g?fcf;jfel?gn CN1 Coaxial] 50WD | 1 B0MHz d.rive sig.na.il. .
5 K1 O | Key mawix. “H" : Of, "L" :On CN2 1 BOHG | O | 50MHz final de.usaott\ signal.
6 K2 | O | Key matrix. "H" : Off, "L" : On g 5500PTT ? ggm:l ggoxﬂ'on signal.
2 transmission
FINAL UNIT {X45-3400-XX) : HF 100W power supply (BV].
CN1 Coaxial| HFPQ | O | HFfinal signal. 4 148 | | BOMHz BOW power supply (14V.
CHN2 1 14VAF | O | AF PA power supply (14V), CN3 3 M+ QO | Fan motor drive +.
2 14V O | 14v. 2 M= Q | Fen motor drive -
3 14v 1 O [ 14V, Wi Coaxial| 50WPO | O | 50MHz 50W final signal.
4 8v. [ O}8v. W2 1 12 11 1 50MHz 50W power supply (14V.
g gg 8 g: 2 | oND | - | GND.
= GND - GND. DIGITAL UNIT (X46-312X-XX)}
8 GND - | GND, CN1 1 GND - | GND.
CN3 1 5V O j &V, 2 LBL LCD alt light off.
2 gv | O|sv "L All light off, "H" : Display on
3 GND O | GND. 3 NC -
CN4 1 HFHG | O | HFf{inal decision. 4 LLEZ | O | LCDenable 2.
2 | 50HG | O ! 50MHz final decision. Relay 5 LLEY | O | LCD enable 1.
3 50B | | | SO0MMz band power supply 6 LCK | O | LCD clock.
{8V when 40.5-60MHz). 7 LDA | O | LCD data.
4 TXB I | Transmission power supply (8V). 8 LLE3 | O | IF fiter LED enable 3.
5 PT O | Protection signal. 9 gv G | 8V. Relay
CNG 1 GND | - | GND. 10 5V_ | 0|8V
2 145 | O | 50MHz 10W power supply {14V}, CN2 1 GND | - | GND.
3 148 0 50MHz 10w power supply (14V). 2 IFS | iF Shlﬁ volume voltage.
4 50T O | 50MHz wransmission power supply [BV). i L’;? CIJ LI:ITShl? referenlie voltage {5V).
- - - volume veoltage,
CN7 Coaxial} 50D O | 50MHz dnve'&gnal. M RIB 0 | RiT reference vol?age (V).
CNE 1 M+ O | Fan maotor drive +, -
2 Mo 0 | Fan motor drive —. CN3 1 MU | MIC up swnch..
- 2 MD | MIC down switch.
ENg ; mt 8 E:: mowr j:::: + CNa 1 FDA | O | IF senial dota.
- . . - 2 FCK O | IF serial clock,
W1 Coaxial| DRV | | Drive signal, 3 ELEY o | IF serial emable 1.
w2 1 14 || External power supply (14V). 4 FLE2Z | O | IF serial enable 2.
2 GND - | GND, 5 TOB O | Tone unit control voltage.
3 NC - 6 LIN | O | Linear stangby relay control signal.
4 14 | External power supply (14V). “HY - Active
5 GND - 1 GND. 7 ABK O | AF blanking signal. "H" : Active
8 NC - 8 TXi O | Transmission band data. " : Aclive
W3 145 O | AT-300 power supply {14V, 9 Css I | Standby for microprosesser. “L" 1 TX
W4 1 14 G | 50MHz 50W power supply {14V). 10 S8 O | Siandby switch. "L" 1 TX
2 GND - | GND. 11 TXB I | ONAIRLED (8Vwhen lights), Relay
W5 1 145 I | Power switch (14V). 12 BOHG I | B0MHKz final decision vohage.
2 | 14 | o] Power switch 14w, 13| HEKG | 1| HFfins decison volage
— ower meter signal.
w6 ! 50T O | 50MHz 50W transmission 15 ALDB I | Audio volume meter signal,
power supply {BV). ALC meter signal.
2 50PT || 50MHz protection signal. 16 REV | | Reflector meter signal,
3 145 O | 50MHz 50W power supply. 17 SM | | S-meter signal.
4 50HG | 1_| 50MHz final decision signal. felay 18 DBC | | DSPconnection voltage. "L : DSP instal
FINAL UNIT (X45-3420-00) : 50MHz 10W 19 NC -
CN1_ [Coaxial| 500 | | | 50MHz drive signal. 20 | GND | - | GND.
CN2  |Coaxial| 10WPQ | G | 50MHz 10W final signal. CNS ' | VBO 1 G VCOband data O.
crNa p GND 1 GND. ;3? 32; 8 VCO band data 1.
VCO bang data 2.
2 148 I | 50MHz 10W power supply (14V). 4 VB3 0 | VCOband data 3.
3 145 | 50MHz 10W power supply (14V). 5 PLE1 O | PLL enable 1.
4 50T I | 50MHz transmission power supply (BV). & BCK O | PLL clock.
7 PLEZ | © | PLL enable 2.
8 PDA O | PLL daza.
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TERMINAL FUNCTION

c"“;:f"" T"N“:.“" T"’;::::;" o Terminal Function Consz.clor T",'“':."'l T:“":;;al Wo Terminal Function
g BCH C | PLL band-pass changeover. CN13 1 GND - | GND.
10 UL | PLL unlack data. "L" : Unlock 2 NC -
11 14V O | 14V. Relay 3 NC -
12 GND - | GND. 4 ATL O | ATTUNE LED (5V when lights).
CNB 1 CDA | O | CARDDS data. 5 K6 i | Key matrix. "R" : Off, "L" :Cn
2 cck | O | CARDDS clock. 8 K5 1| Key matrix. "H" : Off, "L" 1 Cn
3 CLEY | O | CARDDS enable 1. 7 K4 || Key matix. "H" : Off, "L" :On
4 ABSL | O | DDS channel A/B changeover. - 8 K3 || Key matrix. "H" : Off, "L" :Cn
5 CLE? | O | CARDDS enable 2. 8 K2 I | Key matrix. "H" : Off, "L" : On
] CASL | O | DDS channel A/B changeover. 10 1 || Key matrix, "H" ; Off, "L" : On
7 NG _ 1 KO b | Key matrix. "H" : Off, "L" :On
8 GND i - | GND. 12 NC | -
CN7 1 | GND | - | GND. o 8510
2 sV | 1| sV Mo S 10
15 S3 Q Key matrix,
S YR ?:VB;:‘;Y 18 | 52| O TH ot slect "L : Select
CN8 1 58 O | BV. 18 S0 0
2 | CK1 |1 | Main encoder puise 1 signal. 19 | TXB | O | ONAIRLED (@Y when lignis). Relay
3 CK2 I | Main encoder pulse 2 signal. 20 SS I | Standby switch. “L" :TX
4 GND — | GND. -
CNg 1 POD1 1 | Varieble condenser position N4 ! BZ O | Buzzer signal
recagnition signal 1 2 GND — | Buzzer signal GND,
2 POD2 | | Variable condenser positian IF UNIT (X48-3090-XX)
recognition signal 2, CN1 1 14V O | 14V,
3 VREF O { AYreference voltage {5V). 2 Bv O | 8v.
4 ATG - | AT GND. 3 RL O | Helay power supply {14V},
2] PR22 O | Motor rotate direction control 4, 4 TXB 0 | Tramsmission power supply (8V).
6 PR21 Q | Motor rotate direction controi 3, 5 RXB O | Reception powsr supply BV
7 PR12 | © | Motor rotate direction control 2, 6 AGC Q | AGCvoltage {2.8V when ful gain).
8 PR11 O | Motor rotate direction control 1. 7 ALC 0O | ALCvoltage (3.0¢ when full gain).
=] ATA 0 | AUTO/THRU switch, 8 50MC | B50MHz hand data.
“HT O AUTO, VLT THRU "L" when 40.5-60MHz
10 APRE C | Preset control changeover. e} AMB QO | AM mode voltage [8V).
"H" : Auto, "L" : Preset 10 CKY O | Keying control signal,
11 SPED | O | Metor speed control. 1 28MC | | 28MHz band data.
"H" : Go, "L" : Stop "L" when 21.5~40.5MHKz
12 AT1 ! | Preset ATinstall. "L" : Install 12 RBC O | Receive control signal. "L™ : RX
13 1av QO | 14V. Relay 13 AlPB { | AIPoff voltage BV).
14 5V O | 5v. 14 RFPC | O | Power control voltage.
15 GND —- | GND. 15 GND | - | GND.
16 GND | - | GND. CN2Z 1 CAR | | | CAR signa) 1485kHz2).
CN10 1 GND - | GND. 2 GND | - | GND.
2 5C O | v CN3 1 FMM | O | FM modulation signal.
3 STR 0O | vS-2 voice start. "'"H" : Start 2 GND - | GND.
4 | BSY O | VS2busy. o CN4 1| MICVRZ | 1 | MIC volume signal 2,
H" VF)ICE synthesize signal out 2 GND -1 ano.
5 | SCK | O | V52 voice clock. 3 | MCVR1 | O | MIC volume signat 1.
B sD O | V52 voice data. 4 GND Z | enD
CN11 3 RDA | O | RFserial data. 5 TXB | O | Transmission power supply {BV).
:23 :EEiEI 8 EE serl|all clocblT. : 6 cv i | Carrier volume voliage,
serial enable 1.
4 RLEZ O | RFserigt enable 2. CNS ; 1::/CF : ?EVPA power supply (14V).
] RBK C | RFblanking signal. "H" : Active 3 gV Y ’
6 NC - L
7 NG B 4 TXB O | Transmission power supply (8V).
8 18 /0 | AT-300 control signal. B 50B O | 50MHz band power supply.
9 T |10 | AT-300 control signal BY when 20.5-80MHz
10 GND _ | enD ’ B HFHG | | HFinal decision voltage. Reiay
- - 7 50HG | | 50MHz final decision voitage. Relay
CN12 1 CK3 I | Sub encoder pulse 3 signal. 8 PT I | Protection signal.
2 CKa | | Sub encoder pulse 4 signat. g enD | - | GND.
3 [ GND | - [ GND. NG 1 SS | I | Swendby switch. "L" : TX
2 8M Q { MIC power supply (BY).
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TERMINAL FUNCTION

c""ﬂ:l‘:“” T”I,:"";I"“I T‘;J;"!:"Lal F{o} Terminal Function c“"ﬁ:_mr Te';:_"al T%;:‘""TI /O Terminal Function
3 GND - | GND. 2 TON | | Sub tone signal.
4 MIC I | MIC signal. 3 GND - | GND.
5 MG | - | MIC GND. PLL UNIT {X50-3150-XX)
N7 ! FDA b sen.al data. CN1 i 10K O | DSPreference frequency.
i FCK I | IF serial clock.
3 FLE | | iF seria! enable 1. 2 106G - | DSP reference frequency GND.
4 FLE2 | | IF seriail enable 2. CN2 1 VBO I | VCO bang data Q.
5 TOB | | Tone unit control voltage. 2 VB1 || VCO bend data 1.
6 LIN | | Linear standby relay control 3 VB2 I} VCO bend deta 2.
signal. "H" : Active 4 VB3 I | VCO band data 3.
7 ABK | | AF blanking signal. "H" : Active 5 PLE I'| PLlenable 1.
8 TX t | Transmission band data. "L : Active 6 PCK I PLL clock.
g Css C | Standby for mecroprocessar. "L : TX 7 PLE2 |y PLL enable 2.
10 S5 I | Standby switch, "L" : TX 8 PDA || PLL data.
1 TXB | O | ONAIRLED (8V when lights). 8 BCH | | | PLL band-pass select.
12 EOHG 1 O | 50MHz final decision voliage. Relay 10 UL O | PLLuniock data. "L" :Uniock
13 HFHG | O | HF final decision voltage. Relay 1 14V I 14V,
14 RFi 0 | Power meter signal, 12 GND - | GND.
15 ALDB | © ! Volume meter signal, ALC meter signal. CN3 Cosxiall  LO1 Q | Local 1 signal (VCO).
16 REV O | Reflected wave meter signal. CN4 Coaxial} LO2 O | Local 2 signal (64.22MHz2),
17 SM O | S-meter signal. CNS 1 FMM | | | FM modulation signal.
18 DBC Q | DSP connection voltage. “L” :Instalt ) GND - | gND.
;g GNNCD : GND CNB6 Coaxial| 20M Q | 20MHz reference frequency.
CN8 1 PC1 0 | Power control volume voltage 1. CN7 Coaxial} DLO I_| DDS local signal.
2 PC2 | Power contral volume voltage 2. CNB 1 B I} 8v.
3 GND | - | GNO. 2 5V 1} sv.
4 VSR I | Reflected wave wvoltage. 3 GND = 1 GND.
CNg 1 DVR1 0 | Delay volume voltage 1. CAR UNIT (X50-3160-00)
2 DVRZ | | | Delay volume voltage 2. CN1 1 CAR | O | CAR signal {455kHz).
CN10 1 RTK O | RTTY keying signal. 2 GND - | GND.
2 10K | DSP reference frequency. 3 RTK | RTTY keying signal.
3 106G - | DSPreference frequency GND. 4 GND - | GND.
4 GND | - j GND. CN2 Coaxial| 20M | | 20MHMz reference frequency.
5 | RFG1 | O | RFGAIN volume voltage 1. CN3 1 | . L03 | O | Local 3 signal (8.375MHz).
6 RFG2Z | RE GAIN volulme vollage 2. 2 GND - | &N,
ChN1Y 1 AVZ | | | AFvolume signat 2. CN4  |Coaxisl] DLO | O | DDS iocal signal.
202 T | e s CNE 3 IRICREY
uzzer signal,
3 e |- 2 sV 1 0;sv.
CN12 3 Sp O | Speaker signal. i Gr\:\JCD : GND.
2 GND - | GND.
CN13 1 SPK 0O | Phone jack speaker signal. (NG ; gz : gx
2 PH2 | | Phone jack speaker signal, 3 GND _ ‘Gr\.FD.
(Ot when phone instal) N7 7 | CDA | I | CAR ODS deta.
3 PH3 - | Phone jack GND.
CN14 1 VO I | VS-2 voice signal 2 CCK || CAR DDS clack.
: 3 CLE1 | | CAR DDS enable 1.
2 | GND | - | GND. : 4 | ABSL | | | DDSchannel A/B select.
CN15 1 AV 0O | AF volume signal 3. 5 CLE? I | cARDDS ensbie 2.
2 GND | - | GND. 6 CASL | | | DDSchannel A/B select.
CNI1B 1 NTR O | Notch volume voltage. 7 NC -
2 NTG | Notch volume GND, B GND - | GND,
3 |FM S| O | Squelch volume voltage 1 (FM). FILTER UNIT {X51-3110-XX}
4 |FMSQ2| | | Squelch volume votage 2 (FM). - - -
§ {NFMSQ1| O | Sguelch volume voltage 1 [except FMI. CN1 Coaxial] HFPQ | i | HF final signal.
6 | NFMSGZ! t | Squelch volume voltage 2 (except FM). CN2 | Coaxiall 50MPO | 1 | 50MHz final signal.
Wi 1 GND - | GND. CN3 Coaxial| AT1 O | AT signal 1.
2 RIF I | Receive IF signal [455kHz). CN4 Coaxial| AT2 ! | AT signal 2.
3 GND | - | GND. CNS 1 RAT | O | receive anienna signal.
4 TIF 0O | Transmission IF signal [455kHz). 2 GND | - | aND.
W3 1 TOB O | Tone unit control volage.
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TERMINAL FUNCTION

Cors e [T T |G Terminal Function Corec [T Tomiat [y0 [ Termiaal Funcion
CNB 1 14V to1av, 8 PR11 I | Motor rotate direction control 1.
2 TB8G I} Transmission {PF select data. "L" : Active 8 ATA I | AUTO/THRU switch,
3 TB1 | | Transmission LPF select data. "L" : Active “HUAUTO, "L THRU
4 TBZ | | Transmission LPFselect data. “L" : Active 10 APRE I | Preset control select.
5 TB3 | | Transmission LPF select data. "L" : Active "H" :Auta, "L" : Preset
6 RL | | Relay power sugply (14V). 1 SPED 1 | Motor speed contral. "H" :Ga, "L" : Stop
7 GND — | GND. 12 AT O | Preset ATinstall. "L" :Install
CN7 1 TS WO | AT-300 control signat. 13 14V 1| 14V.
2 T I/ | AT-300 contral signal, 14 Y I | sv.
cNg 1 VSR | O | Reflected wave voltage. 18 GND | - | GND.
2 | eno | - 1 GND. 16 | GND | - | GND.
3 GND | - | GND. CN4 1 M2~ | O | Motor drive 2 —.
4 VSF O | Forward wave voltage. P4 M2+ | O | Motor drive 2 +.
CN9 1 28A | O | ATbend datz. 25-30MHz 3 M1+ | O | Motor drive 1 +.
2 14A | O | ATband data. 10.5~14.5MHz 4 | Mi- | O Motor dive 1 —. -
3 28A | O | ATband data. 21.5-25MHz 5 POD2 | | | Variable condenser position
4 21A | O | ATband data. 14.5~21.5MHz detection 2. Relay
5 7A O | ATband data. 4~7.5MHz ] VREF | O | AT reference voliage {5V). Relay
6 10A | O | ATband date. 7.5-10.5MHz 7| POD1 | I | Verisble condenser position
7 GND | - | GND. detection 1. Relay
Wi - ANT1 | O | ANTI. § | GND y - | GND.
W2 ANT2 | O | ANTZ. Only 50MHz when S1 W1 (Coaxial] ATI 4 ! | AT signal 1.
changeover. (TS-690S only) W2 CoaXfaf AT2 O | AT signat 2,
W3 145 || AT-300 power supply {14V). W101 [Coaxial| ATD1 | O [ AT variable condenser 1.
W4 1 GND | - | GND. W102 |Coaxial| ATDZ | | | AT variable condenser 2.
2 inl /O | AT-300 control signal. W103 1 28A I | AT band data. 25~30MHz
3 GND - | GND. 2 25A 1 | AT band data. 21.5-25MHz
4 NC - 3 21A I | AT band data. 14.5~21.6MHz
5 TS 11O AT-300 control signal. 4 14A | | AT band data. 10.5~14 5MHz
8 148 | O | AT-300 powsr supply (14V). g 10A I | AT band data. 7.5-10.6MHz
W7 GND | - | ANTT GND. & 7A I | AT band data. 4~7.5MHz
W8 GND | - | ANT2 GND. — : gﬁg - g:‘;-
AT UNIT (X53-3370-00) 2 POR1 | O | Variable condenser pasitien
CN1 Coaxial | -ATDY I | AT verisble condenser 1. detection 1.
CN2 Coaxial| ATD2 | O | AT variable condenser 2. 3 VREF | | | AT reference voltage (5:\{)'
CN3 1 POD1 | O | Variable condenser position 4 POD2 | O | Veriable condenser position
detection signal 1. Relay detection 2.
2 POD2 | O | Variable condenser position W105 1 M2+ | || Motor drive 2 +.
detection signal 2. Relay 2 M2- | | | Motor drive 2 -
3 VREF | | | ATreference voltage (SV). Relay w106 1 M1- | | | Motor drive 1~
4 ATG - | AT GND. 2 NC -
5 PR22 | | Motor rotate direction control 4, 3 MT+ | 1 Motor drive 1 +.
6 PR21 I | Motor rotate direction contral 3,
7 PR12 | Motor rotate direction contral 2.
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AMIX 2.MIX | Q15 : IN60 Q24:25C2712 Q25:25K210  jaz26:28A1162 L —— -‘
Q24 : 25C2964 Q20, 21 : 35K131 x 2 Qa5, 45 : 35K131 x 2 | r s I/ ]
W I 1 AMP —O0  AFOUT
(O —— LN l |
AFVR .
\ ‘ O 1-MIX. I ! 1 -—q Q38 : 25C2712 I
S T R _048_:3521 — e — _ICS ANG”_JI Loodcr: o ™ML i o
'—1 KPC1037HA DspP '— l
FM IC AMP J
I J'ica: mc3sed | 1 ==
Q23 : 25C2712 1 | |
L —d
I s [-of Ave | T e
< — NoM2504M (72 L 3 |
Q32 : 28C2712 : -
I ALC METER (X59-1060-00} |
Lo1: FMM L02 : 64,22 L03 : 8.375 F---=-==- 1 3
73.15 ~ 113.05 (~133.05) LO4 : 455 . X
I 0X sW AMP
. . |
PLL UNIT (X50-3150-XX) CAR UNIT (X50-3160-00) | e - = IC16 : NJM2302M : : |
1 1
LIM
1 {_AMP AMP =) Q80 : Q57 : ! !
| L J 25C2712  RLS73 L. __—__ : |
“““ VOX {X58-1080-00) 25C 27
I FM MIC (X59-3000-03) e AMP DET 12
IC8 : AN612 =" I
1 1
! ) TF —{ q e
O
BM Q43 : 25C3722K L--d IC15 : uPC1313NA |
DSP
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RX SECTION

S-450S/690S  TS-4505/690S

LEVEL DIAGRAM

I 1o, 2MH2 | I 73.05HH2 | L 8. 83HH: | LSSKH2
I | - ! h i —
0dBu —0.4dBw 3. 4dBu 14 6dBu 22.9dBx 20.8d88 37.2dBs 19.9dBu 2L,905y@ 30.7dBu 32 4dBu 26 .5dBmu 10.9dBu 13.0d8s 4LO.9dBw 32 TdBu 37,3488 39 3¢Bu 52 248w SO0.4dBu 34 6dBp
P2
x2
l 791% THS
x1 THI i
T - L73 o az9
‘“ “- T als 02s b} : l :
~I D 228 L76 L12 RIF
ANT RAT Q10 L71
Qs Q17 L72 Q30
—_—
a7
Lot é? Loz SLE
87.25MNz ! ' 64.22MHz .375MH2
T 3
L70 Ls6
024
0.7dBm 0.23Vrms 1.2Vems 0.87Vrms 0.26Vrms 2.3d¢Bm 0.27Vrms -5 . 8d8nm
— |
RF UNIT (X44—3130-00) |
£SSKH2 | | AF 1KHz )
| [ 1 AIP:OFF 1. Connect the signal generator to the ANT terminal at 14.2MHz USB. apply a
ATT:OFF signal of 0 dBy (EMF), tune so that the AF output beat frequency is 1kHz, and
adjust the AF VR so that the AF output is 0.63VBQ.
34.6 4L,8dB8 76.0dBx 70,248 y .
Bn3 g g * 64.1dBu 97.9dBu 70 .8¢Bu 110 848K 80248 0,63V Zimv. 3L0my env IF FILTER 2. Connect the signal generator to each measurement point (cut off the DC). and
8.83 6k the AF output in {1} so that the above EMFs set are obtained.
_ EXT.SP 155 12 4k During measurement, the beat frequency of the AF output is normally 1kHz
2 L .L 3. The signal type connector, TP, shown by @is measured by removing the co-
| S e 4 I 0.63V axial cable inside the set, which is connected to that connector, and connecting
RIF Q2 03 08 230 es ag the signal generator in its place.
1 AF VR The station transmission system connector shown by @ is a value measured
by connecting the coaxial cable within the set connected to that connector
CAR {input must be 50€) to the spectrum analyzer.
4. The AF stage level is the level measured at AF V.M for each stage during the
conditions indicated in {1}
codBm (FM) 0.18Vrms 0.9dBm
I |
I IF UNIT (X48-3090-00) 1
| AF (TkH2) . L5SkHz N . 8.83HHZ - 73 0SMH2 T IKL.LE] |
I T 1 U 1 r 1 L — 1
smv 2my Simv ALC RFPC
Bav) (1.2mV) (3.3mv) §5.9mV S.9mV STmV S57mV 190mV 84mV 25mv 20mV 20mv IsSmy 22aV 22mV  14mY 1. 4Y (DC) 1408V 230mV  &43Imv  230aV 30omy 220mv J8mv Izmv 2.1v (0C0) 3dmV 33mv Ls0av
L v
1 Q70

1 CF3
~€) 7 s,
3 s TIF IF
2 043

] L&
Lli—@_??c 3 e s wl ;u@r j—@—j{r@

1crs s ace
MICVR i
CAR uva
140mV
PWR VR Lol
- — = —
IF UNIT RF UNIT
TLMH:
— —
TVeer 3.SVeer 3Veor 14Veer 18Veor LOVer 280Ve-r E]
l ¢ 230mV (VIOE)
WV v
I o 15m e 1V 1704V (NARROY) 1Sy by
LPF
: ' : FoMIC
! ) ?© X59-3000~03 -
DRV HF ' h oo HFPO HFPO 12 H 1
ar 03 as sog TTTr7rTTT 4 _@
50n e ke mn
205 aso
s00 SOWPO
I — —<|
r 1 IF UNDT
FINAL UNIT (HF100V)
) S2MH12 | _ :
" TF UNIT
1 SVe-e 28Ve-r 6Vror S3IVer SVre-r 23V 1 70Veop

L6

[
:
4
3 [ ¢

S0WD [

; SOVPO
Y

FINAL UNIT (50M10W)

FINAL UNIT (S50MSO0W)

[y

Microphone is 5mV, 1kHz input

The low-frequency section is measured with an AF variable voltmeter
The high-frequency section is measured with an RF vanable voltmeter
The outputs are all ALC zone maximum

FM wide is 3kHz deviation, narrow is 1.5kHz dewviation

PROC when 20dB COMP



TS-4505/690S

PS-33/53 (DC POWER SUPPLY)

PS-33/53 External View

Model
Specifications

PS-33

PS-53

Power requirement

120V AC+ 10%, 60Hz (K,P)  *120/220~230V AC £+

10%, 50/60Hz (E,M)

240V AC + 10%, 50/60Hz (T)

Output voltage

13.8VDC (

Reference)

Rated output current

20.5A (25% duty cycle)
15A (50% duty cycle)

22.5A (25% duty cycle)
16A (50% duty cycle)
20.5A max. (Continuous operation for 1 hour)

Output voltage regulation

Within 0.7V
(at 120/220~230/240V AC +10% variation with 15A)

Within 0.7V (at load current variation from 2 to 15A)

Within 0.7V

(at 120/220~230/240V AC £10% variation with 16A)
Within 0.7V (at load current variation from 2 to 16A)

Ripple voltage

Less than 20mVrms (at 13.8V DC/15A)

Less than 20mVrms (at 13.8V DC/16A)

Power consumption

Approx. 500W (at 13.8V DC/20.5A)

Approx. 550W (at 13.8V DC/22.5A)

Dimensions (W x H x D)
Dimensions in [ ]
include projections

173 x 96 x 296 mm [173 x 107 x 322 mm]
6-13/16" x 3-25/32" x 11-21/32" [6-13/16" x 4-7/32" x 12-11/16"]

Weight

Approx. 7.0kg (15.4lbs) |

Approx. 6.9kg (15.2lbs)

Notes l
Rating are subject to change without notice due to advancements in technology.

*

: Switchable.

PS-33/53 Adjustment

1

WN = o

164

Voltage setting

. Connect a load, pass a current of 15A (PS-33) or 20A
(PS-53), and adjust the output voltage to 13.8 + 0.4V

with VR1.

. Make sure the output voltage is 16V or less when

there is no load.

Overcurrent protection
. Switch the power off.
. Connect a 0.1Q, 10-W resistor to the output pin.
. Switch the power on, and adjust the voltage across

0.15v

0.1Q 10W

A

the resistor to 0.15V with VR2.




15-4505/690S

PS-33/53 (DC POWER SUPPLY)

PS-33/53 Packing

Protection bag {H25-0029-04)
Warranty card Fuse {F05-6021-05)
(B46-0418-00) : E
(B46-0422-00) : P
(B46-0430-00) : K

Protection cover .
Instruction manual {H20-1430-03) Packing fixture

{B62-0142-00) [~ (H12-1389-04)

Polystyrene foamed fixture {F)
{H10-2667-02)

Polystyrene foamed fixture (R}
{H10-2568-02}

tem carton box
{H52-0153-04) : PS-33
{H52-0155-04} : PS-63
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» New Parts
Parts without Parts No. are not supplied.
Les articles nor mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht geliefert.

TS-4505/690S

PS-33/53 (DC POWER SUPPLY)

PS-33/53 Parts List

Ref. No. |Address |New Parts No. Description Desti- |Re-
Par ts ration Imarks
PRES | B(® B s ¥ 5 B8 & H B it = wE
PS-33
x |[AD1-2034-02 METALLIC CABINET(UPPER)
x |AQ01-2035-02 METALLIC CABINET{L®OWER} KTP
* |[AD1-2036-02 METALLIC CABINET(LOWER) EM
423-1507-03 REAR FPANEL P
A23-1522-03 REAR PANEL TE
x |A62-0119-03 PANEL
* |AB2-0006-03 REAR PANEL K
x |AB2-0007-03 REAR PANEL P
B41-0659-14 CAUTION LABEL(LA) KP
B41-0660-04 CAUTIBN LABELC(LA) Kp
B42-2454-04 LABEL(CARTON BOX)
B42-3343-04 LABEL(S/N®.)
B4a2-3346-04 LABEL(FUSE) K
B42-3349-04 LABEL(120/230V) E
¥ |B42-3354-04 LABEL {(FUSE,PCB? TEM
B42-3355-04 LABEL(GND} TEP
B42-3374-04 LABEL(120/220V) M
B46-0419-00 WARRANTY CARD E
B46-0422-00 WARRANTY CARD P
B46-0430-00 WARRANTY CARD K
x |B62-0142-00 INSTRUCTIGN MANUAL
x |B72-0226-04 NAME PLATE{(120V) KP
x |B72-0227-04 NAME PLATE(120/230-330V) EM
x :B72-0228-04 NAME PLATE{(240V) T
€1 -4 CK45F1H1032Z CERAMIC 0.010UF 2
cs .6 C90-2034-05 ELECTR® 22000UF 25WV
c7 CK45F1H4732 CERAMIC 0.047UF 2
cg CK49F1H103Z CERAMIC 0.010UF 2Z
E20-0284-05 TERMINAL PLATE
.3 E30-0602-05 AC CORD T
A E30-0974-05 AC CORD M
A E30-2120-05 AC CORD K
A E30~2125-05 AC CGRD P
A E30-2153-05 AC CORD E
E31=-3373-15 CONNECTING WIRE(TR(E))
E31-3374-05 CONNECTING WIRE(B-TERMINAL(+)
E31-3375-05 CONNECTING WIRE(B-TERMINALC(-)
E31-3376-0% CONNECTING WIRE(B-ELECTRO(-)
E31-3377-05% CONNECTING WIREC(CN3?
E31-3378-15 CONNECTING WIRE(FAN MOTOR)
E31-3379-05 CONNECTING WIRE(TR(B)>=-CNI)
A E33~-16827-10 FINISHED WIRE SET TP
* |E33-1954-05 FINISHED WIRE SET K
x 1E33-1955-05 FINISHED WIRE SET EM
F01-0962-13 HEAT SINK
.Y F05-4024-05 FUSE{4A) TEM
A FD5-46021-05 FUSE{ &4, ACSY) EM
A FO5-6021-05 FUSE(64) KP
Ml F09-0423-15 FAN
F£29-0436-04 INSULATOR(TRANSISTER)
L:Scandinavia K;USA P-Canada
Y:PX(Fa East, Hawai)  T:England E:Europe
Y:AAFES{Europe; X:Ausiralia ~ M:Other Areas A\ indicates safety critical components.
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TS-4505/690S

PS-33/53 (DC POWER SUPPLY)

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

¥ New Parts

Ref. No. Addrass |New Parts No, Description Desti- |Re-
Par i3] nation |marks
PEES |t B F B MH ¥ B B % &a/,M 8B # [
H10-2567-02 POLYSTYREN FOAMED FIXTURE(F)
H10-2568-02 PRLYSTYREN FOAMED FIXTURE(R)
H12-1389-04 PACKING FIXTURE
H20-1430-03 PRGTECTIGN COVER
H25-0029-04 PROTECTIGN BAG(FUSE)
H25-0105-04 PROTECTION BAG(AC CORD)
¥ [H52-0153-04 ITEM CARTON BOX
J02-0323-05 FOQT(REAR)
J02-0442-04 FOOT(FRENT)
J02-0443-04 FOOT(SUB)
. J13-0033-15 FUSE HOLDER K
J21-4135-04 LEAD HGLDER(PANEL)
J21-4179~-04 MOUNTING HARDWARE
* [J21-4365-03 MOUNTING HARDWARE
A Ja2-0024-15 BUSHING . KP
A J42-0083-05 BUSHINGCAC) M
.Y J42-0085-05 BUSHING(AC? TE
A J61-0307-05 WIRE BAND
K29-4636-04 KNOB
AT L01-8442-05 PAWER TRANSFEMER T
AJTI x (L07-1014~-05 PSWER TRANSFBMER(120V) KP
Al T? x |L07-1015-05 POWER TRANSFOMER(115/230V) EM
NO9-0372-04 SCREW(THERMISTOR)
N09-0669-05 SCREW(GND) TEP
N0O9-2033-04 SCREW(TRANSISTOR)
N14-0535-04 NUT(TRANSISTOR)
N16-0040-46 -|SPLING WASHER(DISDE)
N19-0642-04 FLAT WASHER(TRANSISTOR)
N30-3004-46 PAN HEAD MACHIN SCREW
N30-4018-46 PAN HEAD MACHIN SCREW(DIGDE)
N35-3006-41 BINDING HEAD MACHINE SCREW
N35-3008-41 BINDING HEAD MACHINE SCREW
N35-4006-41 BINDING HEAD MACHINE SCREW
N35-4006-41 BINDING HEAD MACHINE SCREW
N50-3006+41 BINDING HEAD TAPTITE SCREW EM
N87-3006-41 BRAZIER HEAD TAPTITE SCREW
NB7-3006-46 BRAZIER HEAD TAPTITE SCREW
N87-3008-45 BRAZIER HEAD TAPTITE SCREW
N87-3008-46 BRAZIER HEAD TAPTITE SCREW
NB7-3014-46 BRAZIER HEAD TAPTIPE SCREW
NBB-3008-46 FLAT HEAD TAPTITE SCREW
AlS1 S540-1416-05 PUSH SWITCH
AlS2 S31-2126-05 SLIDE SWITCH EM
D1 S25VB10 DIBDE
D2 SLP144B DIGDE
AjQ1 2 2N5885 TRANSISTOR
X43-3030-01 POWER SUPPLY UNIT
PS-53
x¥ (AQ1-2037-02 CASE(UPPER)
x |AD1-2038-02 CASE(LOWER) KTP
¥ |A01-2039-02 CASE(LOWER) EM
L:Scandinavia K:USA P-Canada
Y:PX(Far East, Hawai) T:England E:Europe
167 Y:AAFES{Europe) X:Australia ~ M:Other Areas ﬁk indicates safety critical components.



TS-4505/690S

newews  PS-33/53 (DC POWER SUPPLY)

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

B bbb

B B B>

Ref. No. Address {New Perts No. Description Desti- [Re-
Parts] nation |merks
$MER ot B | g L F 8 By e 570 K T =IE B
A23-1507-03 REAR PAMEL M
A23-1522-03 REAR PANEL TE
x [A62-0120-03 PANEL
A82-0006-03 REAR PANEL K
AB82-0007-03 REAR PANEL P
B41-0659-14 LABEL(LA) KP
B41-0660-04 LABEL(LA) KP
B42-2454-04 LABEL{ITEM CARTON BOX)
B42-3343-04 LABEL{(S/N®}
* |B42-3354-04 LABEL(FUSE,PCB?» TEM
B42-3355-04 LABEL (GND) TEP
B42-3374-04 LABEL(120/220V) M
¥ |B42~-3446-04 LABEL(FUSE> K
B42-3449-04 LABEL(120/230V) E
BA6-D419-00 WARRANTY CARD E
B46-0422-00 WARRANTY CARD P
B46-0430-00 WARRANTY CARD K
x |B62-0142-00 INSTRUCTION MANUAL
x [B72-0230-04 "NAME PLATE(120V) KP
¥ |B72-0231-04 NAME PLATE(120/220-230V) EM
x |B72-0232-04 NAME PLATE(240V) T
C1 -4 CK4SF1H103Z CERAMIC 0,010UF 2
Cs5 ,é6 C90-2034-05 ELECTRO 22000UF 25WV
c? CK4SF1H473Z CERANMIC 0.047UF 2
Cs CKA45F1H1032 CERAMIC 0.010UF 2
E20-0284-05 TERMINAL PLATE
E30-0602-05 AC CORD T
E30-0974-05 AC CORD M
E30-2120-05 AC CGRD K
E30-2125-05 AC CORD P
E30-2183-05 AC CORD E
£31-3373-156 CENNECTING WIRE(TR(E)
E31-3374-05 CONNECTING WIRE(B-TERMINAL(+)
E31-3375-05 CONNECTING WIRE(G-TERMINAL(-)
E31-3376-05 CONNECTING WIRE(G-ERECTRO(-)
E31-3377-05 CENNECTING WIRE(CN3)
E31-3378-15 CONNECTING WIRE(FAN MOTOR)
E31-3379-05 CONNECTING WIRE(TR(B)-CN1
E33-1825-10 FINISHED WIRE SET TP
*x |E33-1952-05 FINISHED WIRE SET K
x |E33-1953~-05 FINISHED WIRE SET EM
FO1-0962-13 HEAT SINK
F29-0436-04 INSULATOR(TRANSISTER)
F1 FQ5-4024-05 FUSE(4A) TEN
F05-6021-05 FUSE(6&A} KP
F0O5-6021-05 FUSE{6A, ACSY} EM
M1 F09-0423-15 FAN
H10-2567-02 POLYSTYREN FOAMED FIXTURE(F)
H10-2568-02 POLYSTYREN FOAMED FIXTURE(R)}
H12-1389-04 PACKING FIXTURE
H20-1430-03 PRETECTIGN COVER
H25-0029-04 PROTECTIGN BAG(FUSE)
L:Scandinavia K:USA P-Canada
Y:PX(Far East, Howail) T:England EEurope .
Y AAFES{Europe) EAskaia  MOther Areas A\ indicates safety critical components.
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BB bbb

Cl

BB

¥ New Parts

S

PS-33/53 (DC POWER SUPPLY)

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

Ref. No. |Address|New Parts No. Description Desti- (Re-
lParts| nation jmarks
pWES ([ WK g 2 % 8 B8 & B/M 8 it &) %
H25-0105-04 PROTECTIGN BAG(AC CORD)
x [H52-D155-04 ITEM CARTON B&X
J02-0323-05 FOOT(REAR)
JO2-0442-04 FOOT(FRONT)
J02-0443-04 FOST(SUB)
J13-0033-15 FUSE H®LDER K
J21-4135-04 LEAD HBLDER(PANEL)
J21-4179-04 MOUNTING HARDWARE
J21-4181-14 MOBUNTING HARDWARE
¥ (J21-4365~03 MOUNTING HARDWARE
J42-0024-~15 CORD BUSHING KP
J42-0083-05 CORD BUSHING M
J42-0085-05 CORD BUSHING TE
.|J&1-0307-05 WIRE BAND
K29-4636-04 KNGB
Tl L01-8462-05 POWER TRANSFOMER T
T1 LO1-8471-05 POWER TRANSFGMER(120V> KP
T1 L01~-8475-05 POWER TRANSFBMER(115/230V) EM
N09-0372-04 SCREW(THERMISTO®R)
NO9-0658-04 SCREW(MGTOR)
NO9-0669-05 SCREW(GND) TEP
NO09~-2033-04 SCREW(TRANSISTER)
N14-0535-04 NUT(TRANSISTSR)
N16-0040-44 SPRING WASHER(DIGDE)
N19-0642-04 FLAT WASHER(TRANSISTOR)
N30-3004-46 PAN HEAD MACHIN SCREW(HARDWARE
N30-4018-46 PAN HEAD MACHIN SCREW(DI®DE)
N35-3006-41 BINDING HEAD-MACHINE SCREW
N35-3008-41 BINDING HEAD MACHINE SCREW EM
N87-3006-41 BRAZIER HEAD TAPTITE SCREW
NB7-3006-46_. BRAZIER HEAD TAPTITE SCREW
NE87-3008-45 BRAZIER HEAD TAPTITE SCREW
N87-3008-46 BRAZIER HEAD TAPTITE SCREW
NB7-3014-46 BRAZIER HEAD TAPTITE SCREW
NB8-3008-46 FLAT HEAD TAPTITE SCREW(POW SW
s1 S40-1416-05 PUSH SWITCH
s2 531-2126-05 SLIDE SWITCH EM
D1 S25VB10 DIBDE
D2 SLP144B DIGDE
Q1 ,2 2N5885 TRANSISTOR
X43-3030-01 POWER SUPPLY UNIT
POWER SUPPLY UNIT (X43-3030-01)
c1 -3 CK4AS5FIH1032 CERAMIC D.010UF 2
C4 CK45F1H4732Z CERANIC 0.047UF Z
C5 CED4EW1IC331M ELECTR® 330UF 16wV
Cé CEOAEWIA470M ELECTR® 47UF 10KWY
c? CK45F1H103Z. CERAMIC 0.01Q0UF 2.
ce CK45F1H4732 CERAMIC 0.047UF Z
ce -11 C%0-0814-05 ELECTR® 4700UF 25WY
c12 CQ92MIH104K MYLAR 0.10UF K
ci13 CKASBIH102K CERAMIC 1000PF K
L:Scandinavia KUSA P:Canada
Y:PX(Far East, Hawati) T:England E:Europe
Y:AAFES(Ewope) X:Australia  M:Other Areas A\ indicates safety critical components.



P B>

» New Parts

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

TS-4505/6905

PS-33/53 (DC POWER SUPPLY)

Ref. No. |Address|New Parts No. Description Desti- Re-
Parts nation [marks
LHMER (& B K #H oA X % g B £/70 8 ft | M
Cl4 C91-0647-05 CERAMIC 0.01UF P
Cl15 ,16 €91-1075-06 CERAMIC 470PF K
CN1 ,2 E40-3237-05 MINI CONNECTER(2P)
CN3 E40-0470-05 PIN ASSY
J13-0055-15 FUSE HSBLDER
J31-0502-14 COLLAR (PCB»
J42-0428-05 BUSHING{PCB>
R1 RD14BB2C391J RD 390 J 1/6W
R2 R92-1202-05 FUSE R 2.2 J 2W
R3 RS14KB3F121J FL-PRGOF RS 120 J 3w
R4 RD14BB2C272J7 RD 2.7K J 1/6W
RS RD14BB2C102J RD 1.0K J 1/6W
R6 RD14BB2C473] RD 47K J 1/6W ]
R7 .8 RS14KB3A1ROJ- FL-PRBOF RS 1.0 J 1w
R9 RD14BB2C182J RD 1.8K J 1/6W
R1D , 1% RS14KB3A331J FL-PROGF RS 330 J 1w
R12 RD14BB2C471J RD 470 J 1/6W
Ri3 RD14BB2C472J RD 4.7K J 1/6W
R14 RD14BB2C153J RD 15K J 1/6W
R15S RS14KB2H471J FL-PROGE RS 470 J 1/2W
R16 RD14BB2C123J RD 12K J 1/6W
R17 RD14BB2CB22J RD 8.2K J 1/6W
R18B RD14BB2C333J RD 33K “J 1/6W
R19 RD14BB2C392J RD 3.9K J 1/6W
R20 RS14KB3A820J FL-PRBOF RS 82 J 1w
R21 RD14BB2C223J RD 22K J 1/6W
R22 RD14BB2C4727 RD 4.7 J 1/6W
VR1 R12-0094-05 TRIMMING POT.470
VR2 R12-6012-0% TRIMMING PAT. 470K
D1 151555 DIBDE
pz ,3 DSA3AL DIGDE
D4 UZ9.1BL DI®DE
D5 181555 DISDE
D7 UZ15BH DIGDE
D8 151555 DIBGE
Q1 25A562(Y) TRANSISTOR
Q2 ,3 25C2458(Y) TRANSISTOR
Q4 25B941(Q) TRANSISTOR
Q5 25C2458(Y) TRANSISTGR
1TH 32027 THERMISTGOR
TH2 5TP41L THERMISTOR
L:Scandinavia KUSA P:Canada AnzueBe
Y:PX{Far East, Hawal)  T:England  E:Europe
Y:AAFES{Europe) KAustralia ~ WOther Areas ﬁ_\‘ indicates safety critical components.
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T5-4505/690S

POWER SUPPLY UNIT (X43-3030-01) Component side view

171

PS-33/53 (DC POWER SUPPLY)

PS-33/53 PC Board View

25A562

25C2458




15-4505/690S  TS-450S/690S

PS-33/53 (DC POWER SUPPLY)

P = - -
S-33/53 Schematic Diagram Downloaded by[]
Amateur Radio Directory[]
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TS-4505/6905

PG-2X (DC POWER CORD) / S0O-2 (TCXO UNIT)

PG-2X External View

S0-2 Specifications

Oscillating frequency

Frequency stability (Long term)

Output

S0-2 Parts List

Temperature stability........ +5x 1077 (<10°C to +50°C)

+1x 1078 fyear
1V peak-to-peak (20 kQ/5 pF)

Ref. No. | New Parts No.

Description

B50-8314-08

L77-1394-15

TCXO

- Instruction manual




TS-4505/690S

SP-23 (EXTERNAL SPEAKER)

SP-23 External View

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

SP-23 Specifications

Speaker used 7.5¢cm dia.
Rated input 1w
Impedance 8Q

Frequency response 300Hz to bkHz
Dimensions (mm)
() : Projection included

Weight 1.3kg

SP-23 Parts List

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts| nation [marks
PR ES &t B |5 B & X =B 82 & /88K #® |
SP-23
x | AD1-2042-03 METALLIC CABINET(TOP)
x | AD1-2043-03 METALLIC CABINET(BOTTOM)
A23-1431-04 REAR PANEL
*x | A62-0122-03 PANEL
*x | BO4-0414-04 MESH PLATE
B07-0613-14 SPEAKER RING
B39-0407-04 SPACER (FOOT )
*x | B62-0154-00 INSTRUCTION MAMUAL—
x | E20-0208-14 TERMINAL BOARD
x [ E30-1629-15 SP CABLE
G53-0507-04 PACKING
H10-2513-02 POLYSTYRENE FO®AMED FIXTURE(F)
H10-2514-12 POLYSTYRENE FORMED FIXTURE(R)
H12-0445-04 PACKING FIXTURE
H20-1407-03 PROTECTIGN COVER
H25-0077-03 PROTECTION BAG
* | H52-0170-04 ITEM CARTON BOX
J02-0323-05 FOBT
J02-0409-04 FOOT(SUB)
J21-1144-34 MOUNTING HARDWARE (SPEAKER)
J21-2573-04 MOUNTING HARDWARE(FOOT)
N15-1030-46 FLAT WASHER
N30-3008-46 PAN HEAD MACHINE SCREW
N35-3006-41 BINDING HEAD MACHINE SCREW
N87-3006-46 BRAZIER HEAD TAPTITE SCREW
N87-3008-46 BRAZIER HEAD TAPTITE SCREW
T07-0224-05 SPEAKER
E: Scandinavia & Europe K:USA P: Canada W:Europe

U: PX(Far East, Hawaii)
UE : AAFES(Europe)
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T:England
X: Australia

M: Other Areas

M\ indicates safety critical components
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VS-2 (VOICE SYNTHESIZER)

VS-2 PARTS LIST
[ [
Ref. No. ™% Parts No Description
VS-2
[ I B50-8095-00 Instruction manual
‘ G13-0645-04 ' Cushion Accessary
HO01-8025-03 | Itemn carton box
i H25-0029-04 ‘ Protection bag
} N32-2004-41 Flat head screw
N35-2604-41 Bind head screw
: X42-3000-00 | Accessary unit
| !

ACCESSARY UNIT (X42-3000-00)

|
or |

£2,39
cs

C12

c15 |
c10
C13
C4,11

CN1

X1

R3

R13

R1

R4,15 |
R10,14
R8.12
R2,5

R11

R6.7

Rg

VR1

S1

IC1
IC2
IC3
IC3

CC73ECH1H202J | ChipC  2000pF J
CC73FCH1H331J | ChipC  330pF J
CC73FCH1H471J | ChipC 470pF J
i

CEO04CW1A330M | Electro  33pF 10WV

| CK73EB1E104K | ChipC 0.1pF K
CK73EB1H473K ChipC 0.047uF K
C90-0503-05 Chip tan 0.068uF 35WV
C92-0501-05 Chip tan 1.5uF  10WV
E40-5022-05 ‘ Pin ass'y (BP)
J21-4146-04 Maounting hardware
L78-0006-05 Ceramic oscillator
RK73FB2A101J ChipR 100 J 110w
RK73FB2A102J ChipR 1k J 110w
RK73FB2A105) | ChipR 1M J 1/10W
RK73FB2A153J | ChipR 15k J 110w
RK73FB2A183y ChipR 18k J o 1now
RK73FB2A472J ChipR 47k J 110w
RK73FB2A473) ChipR 47k J 110w
RK73FB2A682J ChipR 6.8k J110wW
RK73FB2A683J ChipR 68k J 11w
RK73FB2A822J ChipR 8.2k J ow
R12-3457-05 Trimming pot 47k
S31-1418-05 Slide switch
MNB4CTTRA IC
NJM2904M IC
TC74=C164FP 1 IC
HD74=C184FP IC

2 SCHEMATIC DIAGRAM

VS-
l— =

s =

——t I L 1 |
[} 28 2 |
V55 [ *
T 2 osc i‘ Hoa 1
a xr 3 a (] |
‘092 |33 = CL] = |
o | 28 (7332 Jjosc? 2% 5] w0 | | l
n Ta = = o¢ g |
5 24 6 3
G _L“ CEME  PSO a0 CLR |
N0 & 23 T B
e -] = STaRT PSS T GND [ ‘ |
) e : e £ae 21 l— |
r : PCLR  bE 3 | 1c2 |
[ D 7 AL ps a2 —_
(3 Lo 9 PPy A
e — 55 ]
3 1 18
> R2 @ j==1 FaNR I
|; 2 [k
_L. LA i n-""_‘—w EN |
- = S L€
= 14 ' 15 6 o
nT s vDD I:iéﬂ, - 51 l,n
—~=t0|=
\ 250
| e
20|
< |z
10

tk 1510w

div21c2

IC1 MNG40O1 TRA

IC3 TC74HCI64F or

€2 NIM2904M HD74HCIB4F P J

VS-2 PC

BOARD VIEW

ACCESSARY UNIT (X42-3000-00)

—

Component side view

175



T5-4505/690S

OPTION FILTER

Item

Rating

ltem

Rating

Nominal center frequency

8830kHz

Nominal center frequency

8830kHz

Center frequency deviation

Within +150Hz at 6dB

Center frequency deviation

Within +50Hz at 608

Passband width

+1.2kHz or more at 6dB

Passband width

+125Hz or more at 6dB

Attenuation bandwidth

+1.5kHz or less at 20dB
+2.2kHz or less at 60dB
+3.0kHz or less at 80dB

Attenuation bandwidth

+600Hz or less at 60dB

Ripple

2d8 or less

Ripple

2dB or iess

Insertion loss

Within 8dB + 2dB

Insertion loss

6dB or less

Guaranteed attenuation

80dB or more
in the range +ZkHz to +1MHz

Guaranteed attenuation

80dB or more within +1MMz

Input and cutput impedance

600 16pF

Input and output impedance

60001 5pF

SSB Crystal filter (L71-0418-05} : YK-885-1

CW Crystal filter (L71-0407-05) : YK-88CN-1

Item

Rating

Hem

Rating

Nominal center frequency

i 455kMz

Nominal center frequency

8830kHz

Center frequency deviation

Within £50Hz at 6dB

Center frequency deviation

Within £150Hz at 6dB

Passband width

+250Hz or more at 6dB

Passband width

+900Hz or more at 6dB

Attenuation pandwidth

+425Hz or less at 60cB

Attenuation bandwidth %1800Hz or less at 60dB Ripple 2dB or less
Ripple 2dB or less Insertion loss &dB or less
Insertion loss Within 3dB + 2d8 Guaranteed attenuation 80d5 or more within 100Hz to 454.4kHz

Guaranteed attenuation

80dB or more
in the range +2.5kHz to +1MHz

80d8 or more within 456 6kHz to 2MHz

Input and output impedance

2kQ/15pF

Input and output impedance

B000/15pF

SSB Crystal filter (L71-0406-05} : YK-88SN-1

CW Crystal filter {L71-0238-25} :YG-455C-1

ftem

Rating

Item

Rating

Nominal center frequency

455kHz

Nominal center frequency

8830kHz

Center frequency deviation

Within £50Hz at 64B

Center frequency deviation

Within £70Hz at 6dB

Passband wicth

+125Hz or more at 6dB

Passband width

+250Hz or mere at 5dB

Attenuation bandwidth

+250Hz or less at 60dB

Attenuation bandwidth +800Hz or less at 60dB Ripple 2dB or less
Ripple 24B or less Insertion loss 6d8B or less
insertion loss 5d8 + 2dB Guaranteed attenuation 80dB or more within 100Hz to 454.6kHz

Guaranteed attenuation

: 80dB or more

" in the range +2kHz t¢ 21MH2

80dB or more within 455.4kHz to 2MHz

Input and output impedance

2kQ/1EpF

Input and output impedance

600/ 15pF
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CW Crystal filter (L71-0236-15} : YK-88C-1

CW Crystal filter (L71-0239-25) :YG-455CN-1




TS-4505/6905

TU-8 (TONE UNIT)

TU-8 EXTERNAL VIEW

TU-8 SPECIFICATIONS

Frequencyrange . ................ 38CH in 67.0—250.3Hz and 1750Hz, 1800Hz
Frequency Deviation . . . ........... Within £0.5%
Max. OutputPower .. ............. 2.0Vrms+5% at 1800Hz/1.5k§2
Operatingtemperature . . . . .. .. ... .- —20°C to +60°C
Power Supply Voltage . . ........... 8VvVh%
Semiconductors . . ............... ICs: 2 Diode: 1
WEIGNT: (8.0 « i v o 8 50 5 2 vnl & Biosust 5 2l & Approx. 10 grams
DImensions - = « sre anie & 2 5 sens & o 45 mm W
22mmD

8'mm H (without cushion, etc.)
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TU-8 (TONE UNIT)

TU-8 CIRCUIT DISCRIPTION

The TU-8 is a tone unit designed for the repeater ope-
ration of the TS-1405/6805.

¢ Qutline

1. A six position DIP switch {Fig. 1) has been provided to
aliow selection of the desired tone frequency, 40 differ-
ent frequencies are available (See Table 1.},
Use the DIP switch and Table 1 to select the desired
tone frequency.

Frow. (HzZ) |71 PZ P3 Pa PE PG |Freq.{HZ)|Pt P2 P31 P4 PS PB
670 |t © O O © O 135 |1 0 1 0 1 0O
718 {c 1+ o o o of malo 1 1 0 1 ©
74.4 1 1 0 0 o} o} 146.2 1 1 1 0 1 8]
770 {6 © 1 0 o ol 14 |e 0 O 1 1 ©
767 |+ o 1 o o o 157 |1 o 0o 1 1_ 0
g25 o 1 1 0o o of w22 |0 1 0 1 1 o
gs4 [v 1 1 o o o w1 1 o 1 1 0
885 {0 © 0 1 © O 1798 [0 © 1 1 1 ©
@5 |+ o0 0o 1 0 of 181 o0 1 1 1 o0
g48 |0 1 0 1 o o 182lo 1 1 1 1 @
@74 |1 1 0 v o o 1928 1 1 1 1 t o
1000 |6 0 1 1 o o) 2035 |lo o o0 o0 @ 1
10356 1 aQ 1 1 [¥] 0 2107 1 0 0 (4] [n]} 1
w2 o 1 1 1 o of 281 |0 1 0 © o0 1
108 |1 1 1 1 o ol 2.7 {1 1 0 o o 1
48 |0 © © 0 1 0| 2336 |0 o 1 o O 1
188 |1 o o0 0 1 o 28 |1 0o 1 0 o0 1
1230 [0 1 o o 1 o] 2803 |o 1 1 0 0
1223 |1 1 0o o0 1 0 [17800 [1 1 1 1 01
138 [ © 1 0 1 o 18000 |C O © © 1 1

(1:0N 0: OFF)

Tabile 1 Program

Ex.] 88.5Hz switch position

Fig. 1 DIP Switch

TU-8 ADJUSTMENT

¢ Deviation adjustment

The TU-8 has been present at factory for £600Hz. The
deviation is adjusted by with VR1 to Max. £2kHz with the
deviation ‘potentiometer full clockwise when the TU-8 is
instailed on the TS-1405/6808S.

t‘ lz
2. Tone-burst or continuocustone selection :
A switch is provided to allow selection of either the
tone-burst or continuous tone mode.
The burst duration can be adjusted by with VR2,

*1 Tone-burst mode :
A tone will ba generated for a brief period at the beginning of
each transmission.

*2 Continuous-tons mode :
A tone will be generated as long as the PTT switch is deprassed.
Since the tone is adisted for a sub-sudibie level, this should not
interfere with normal communications.,

B : Tone-burst {ta the 1C1 side}
C: Continuous (to the IC2 side} '—'\J"‘

B a—»C

1c2
11

o0nnnnim

Fig. 2 Tona-burst or continuous-tone selection switch

12:00
13:30
9:00 15 : 00
(o] TIME
9:00 Approx, 0.5 sec.
g g
(VR2} 12:.00 Approx. 2 sec.
13:30 Approx, 3.5 sec.
15: 00 Continuous-tone

Table 2
Fig. 3 Burst time adjustment



TS-4505/6905

 Now Para TU-8 (TONE UNIT)

Parts without Parts No. are not supplied.

Les articies non mentlonnes dens 1@ Parts No. ne sont pas fournis. TU-8 PARTS LIST
Tele ohne Parts No. werden nicht gellefart.

Ref. No. |Address|New Parts No. Description Oesti- |Re-
nation |marks
SMESN (& W |§ £ a8 8 BaAE/AE # Am
Tu-8
- T | | xs2-3000-00 | TONE UNIT 1 [
TONE UNIT (X52-3000-00)

! CEO4CWLA220M ELECTRE 22UF 10Wv

c2 -4 CK?3FBLE103K CHIP € 0. 010UF K

cs CEQ4CKLA470M ELECTRS 47UF 10wy

£é CCASSL1IH102) CERAMIC 1000FF  J

L1 L40-2211-17 SMALL FIXED INDUCTSR

X1 L78-0018-05 - CERAMIC BSCILLATBR (3. SBMHZ)

RL 2 RK?3FB2A105J CHIP R 1. OM J 1/10W

R3 RK73FB2A103J CHIP R 10K J 1/10W

R4 RI?3FB2A222] CHIP R 2. 2K J 1/10uW

RS RK73FB2A473J CHIP R 47K J 1/10uW

R& RK?3FB2A6E2T CHIP R 6.8K J 1/10W

R7 RK?3FB2A10SJ CHIP R 1.0M J 17104

RE RK73FB2AB23J CHIP R 82K J 1/10uW

UR1 ,2 R12-4418-05 TRIMMING PBT (S0K)

51 531-1411-05 SLIDE SWITCH (3P)

s2 559-6401-05 DIP SWITCH (S5GM16 6&P)

D1 155133 DISDE

IC1 NJM3404AM IC(BP AMP X2)

2 571168 I (TENE ENCBDER)
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TU-8 (TONE UNIT)

Tu-8 PC BOARD VIEW
TONE UNIT (X52-3000-00) Component side view

NJM3404AM

S7116A
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L 220}; l

R7 M lf _I_
= c2 :
cNi L (8w @ .01
TOB _AAA 1 g
Yyy l

VR{ 50K
c4 .01

1| o I—I—<
Al g TON R8 82K
T0G o
3| o- 22 10V s ?
i j;g Sl 1c2
7 _ v u SZ
- s1z|” 1 Hout VDDi"‘_ I_..__
a N3 93 | Q\o-:——?'csi psi—lm-l—o
‘b
: ST :.EQ —lcez psHE——o"0——4
6] U8 — 4 oo | |
- s 7 1t P4 ———-0""| o—l—-4
o R3 5 10 o O0——4
92 + X IN P3 4
3] n3 ok 5 /l(:i [ce ek 6 s | |
LA X ouT p2f——o0"0—¢
8.7 (2/2) , s | l
::wé r _‘ Vss Pif——0"0
oo |ﬂl[ L_ |
> ”b I

IC1 . NJM3404AM
IC2 - ST116A
l DY : 1SS133

_] X1 3.58MHz

180


Standard
Downloaded by
Amateur Radio Directory

www.hamdirectory.info


Amateur Radio Directory[|

www.hamdirectory.info

Downloaded by[]

O

T15-4505/690S

SPECIFICATIONS (TS-450S)

Specifications

Mode

J3E (LSB, USB), A1A (CW), A3E (AM), F3E [FM), F1A [FSK)

Memory Channels

100

Antenna impedance

B0Q (With AT-450 antenna tuner 20 to 1500

Power requirement

12 to 16V DC {13.8V DC reference}

Grounding Negative
Current drain Receive mode with no input signal 2A
g Transmit mode 20.54
$| Operating temperature ~10°C to +60°C (+14°F to +122°F}
© Frequency stability Less than +10PPM
Frequency accuracy Less than £10PPM
Dimensions (W x H x D] 270 x 96 x 305 mm {10-58" x 3-25/32" x 12-1/64")
(Projections included) (280 x 107 x 340 mm} {11-1/32" x 4-1/4" x 13-25/64")
Weight With AT unit 7.5kg (16.51bs)
Without AT unit 6.3kg (13.9Ibs}
Frequency range 160m band 1.8 to 2.0MHz
80rn band 35 to 4.0MHz
40m band 7.0 to 7.3MHz
30m band 10.1 to 10.16MHz
20m band 14.0 10 14.35MHz
17m band 18.068 to 18.168MHz
15m band 21.0 to 21.45MHz
12m band 24.89 o 24 99MHz
10m band 28.0 to 29.7MHz
Output power 1.9 to 28MHz SSB, CW, MAX 100w
E Without AT) FSK, FM MIN Less than 20W
E AM MAX 40w
g MIN Less than 10W
+=| Modulation SSB Balanced modutation
FM Reactance modulation
AM Low level modulation

Spurious radiation

Less then -50dB

Carrier suppression {with 1.5kHz reference}

More than 40dB

Unwanted sideband suppression {with 1.5kHz reference)

More than 40dB

Maximum frequency deviation {FM)

Less than £5kHz

Frequency response (—-8dB)

400 to 2600Hz

XIT variable range 10Hz step

More than £1.1kHz

20Hz step

More than £2.2kHz

Microphone impedance

6000
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TS-450S/690S

SPECIFICATIONS (TS-450S)

Specifications

Circuitry

Triple conversion superheterodyne

Frequency range

500kHz to 30MHz

Intermediate frequency

1st : 73.05MHz, Znd : 8.83MHz, 3rd : 455kHz

Sensitivity

§SB, Cw, FSK
{at 10dB (S+N)yN)

500kHz to 1.62MHz*

Less than 4pV

*1.62MHz to 21.5MHz

Less than 0.2uV

21.5MHz to 30MHz

Less than 0.13uV

AM
{at 10dB (S+NI/N}

500kHz to 1.62MHz*

Lass than 32uV

*1,62MHz to 21.5MHz

Less than 2uV

21.5MHz to 30MHz

Less than 1.3uV

FM 28MHz2 to 30MHz Less than 0.25pV
o {at 12dB SINAD)
2 Selectivity S5B, CW, FSK -6dB : More than 2.2kHz, —60dB : Less than 4.4kHz
S AM —6dB : More than 5kHz, —50dB : Less than 18kHz
= FiM -6dB : More than 12kHz, -50dB : Less than 25kHz
Image ratio More than 70dB
1st IF rejection Mora than 70dB
Notch filter attenuation More than 20dB
RIT variable range 10Hz step More than +1.1kHz
20Hz step . More than £2.2kHz
Squelch sensitivity SSB, Cw, 500kHz to 1.62MHz* Less than 20pV
FSK, AM *1.62MHz to 30MHz Less than 2uV
FM 28MHz to 30MHz Less than 0.25pV
Qutput 1.5W across 80 load {10% distartion)
Output load impedance i]e] '
Notes

1. Cireuit and ratings are subject to change without notice due to advancements in technology.
2. Remember to keep the transmit output power within the power limitations of your license.

3. *:The U.S.A version is 1.705MHz.
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15-4505/690S

SPECIFICATIONS (TS-690S)

Specifications

Mode

J3E ILSB, USB), A1A (CW), A3E (AM), F3E {FM}, F1A [FSK}

Memocry Channels

100

Antenna impedance 500
Power requirement 12 10 16V DC (13.8V DC reference)
__| Grounding Negative
E Current drain Receive mode with no input signal 2A
g Transmit mode 20.5A
Operating temperature —10°C to +50°C {+14°F 1o +122°F)
Frequency stability Less than £10PPM
Frequency accuracy Less than £10PPM
Dimensions W x H x D) 270 x 96 x 328 mm (10-5/8" x 3-26/32" x 12-25/32")
!Projections included) (280 x 107 x 351 mm) {11-1/32" x 4-1/4" x 1313167
Weight Without AT unit 6.9kg (15.2lbs)
Frequency range 160m band 1.8 to 2.0MHz
80rn band 3.5 to 4.0MHz
40m band 7.0 o 7.3MHz
30m band 10.1 to 10.15MHz
20m band 14.0 to 14.35MHz
17m band 18.068 w0 18.16BMHz
15m band 21.0 to 21.45MHz
12m band 24 89 to 24.99MHz
10m band 28.0 to 29.7MHz
6m band 50.0 1o 54.0MHz
Output power 1.9 to 28MHz SSB, CW, MAX 100W
Without AT) FSK, FM MIN Less than 20W
- AM MAX 40W
£ MIN | Less than 10W
£ 50MHz SSB, CW, Max | sow
§ FSK, FM MIN | Less than 10W
AM MAX 20W
MIN Less than 10W
Modulation SSB Balanced modulation
FM Reactance modulation
AM Low level modulation

Spuricus radiation

HF : Lass than -50dB, 50MHz : Less than -60dB

Carrier suppression {with 1,5kHz reference}

More than 40dB

Unwanted sideband suppression {with 1.5kHz referencel

More than 40dB

Maximum frequency deviation (FM)

Less than £5kHz

Frequency response (—6dB)

400 to 2600Hz

XiT variable range 10Hz step

More than £1.1kHz

20Hz step

More than £2.2kHz

Microphone impedance

6000
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15-4505/690S

SPECIFICATIONS (TS-690S)

Specifications
Circuitry Triple conversion superheterodyne
Frequency range HF : 500kHz to 30MHz, 50MHz : 50 to 54MHz
Intermediate frequency B 1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz2
Sensitivity §SB, CW, FSK 500kHz to 1.62MHz" Less than 4pV
fat 10dB {S+N)N) | *1.62MHz to 21.5MHz | Less than 0.2uV
21.5MHz to 30MHz Less than 0.13uV
50MHz to b4MHz Less than 0.13uV
AM 500kHz to 1.62MHz*- Less than 32pV
{at 10dB {S+NI/N} | *1.62MHz to 21.5MHz | Less than 2uV
21.5MHz to 30MHz Less than 1.3uV
= FM 28MHz 10 30MHz Less than 0.25uV
2 fat 1208 SINAD) | 50MHz to 54MHz Less than 0.25pV
2| Selectivity SS8B, CW, FSK -6dB : More than 2.2kHz, —60dB : Less than 4.4kHz
& AM 6B : More than 5kHz, -50dB : Less than 18kHz
FM —5c8 : More than 12kHz, -50dB : Less than 25kHz,
Image ratio More than 70d8
1st IF rejection More than 70d8 -
Notch filter attenuation More than 20d8
RIT variable range 10Hz step . More than £1,1kHz
20Hz siep More than £2.2kHz
Squelch sensitivity 5588, Cw, 500kHz to 1.62MHz* Lass than 20uV
FSK, AM *1.62MHz to 30MHz Less than 2uV
FM 2BMHz 10 50MHz Less than 0.25uV
Output 1.5W acrosg 80 load (10% distortion)
QCutput ioad impedance 80
Notes

1. Circuit and ratings are subject to change without notice due to advancements in technology.
2. Remembér 10 keep the transmit output power within the power limitations of your license.
3. *:The U.S.A. version is 1.705MHz.
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KENWOOD CORPORATION

Shicnogi Shibuya Buiding, 175, 2-chome Shibuya, Shibuya+ku, Tokyo 150, Japar
KENWOOD U.S.A. CORPORATION

COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O. BOX 22745, 2201 East Deminguez St, Long Beach, CA 90801-5745, U.S.A
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembxicker Str. 15, 6056 Heusenstarmm, Germany

TRIO-KENWOOD U.K. LIMITED

KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom
KENWQOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

TRIO-KENWOOD FRANCE S.A.

13, Boulevard Ney, 75018 Parls, France

KENWOOD LINEAR S.P.A.

20125, Milano-via Arbe, 50, ltaly

KENWOQOD ELECTRONICS AUSTRALIA PTY. LTD.

P.Q. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia
KENWOOD & LEE ELECTRONICS, LTD.

Wang Kee Building, 5th Ficor, 3437, Connaught Road, Central, Hong Kong
KENWOOD ELECTRONICS CANADA INC.

P.0. BOX 1075, 952 Gana Court, Mississauga, Ontario, Canada L5S 1N9
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