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CIRCUIT DESCRIPTION

OVERVIEW

The R-5000 is a double-conversion general-coverage
receiver with a first IF {intermediate frequency) of 58.1125
MHz and second !F of 8.83MHz. (In the FM mode triple
conversion is used with a third IF of 465kHz.) It can re-
ceive AM, LSB, USB, CW, FM, and RTTY signals from
30kHz to 30MHz, with performance specifications guaran-
teed from 100kHz up. The VC-20 VHF converter option
extends the receiving range to 108MHz to 174MHz.

Interference is removed by an IF filter switching circuit
and 0-t0-30dB RF attenuator. The receiver also has an
|E shift feature, AF notch filter (not used in the CcwW
mode), and AF peak filter (CW mode only).

The receiver's phase-locked loops operate under micro-
processor control. High frequency stability and accuracy
are achieved by a single-crystal system that provides
digital frequency control in 10Hz steps. This includes the
frequencies of the VHF converter.

Other major features of the R-5000 receiver are

1. Reduction of many types of impulse noise controiled

by two noise blanker switches and a noise-blanker level

control. "

Two digital VFOs (Variable-Frequency Oscillators).

3. Direct entry of frequencies thru the use of numeric
keypad.

4. A memory that stores band, mode, and antenna (1 or2)
information for 100 channels.

N

Memory scanning and ten types of programmed scanning.

5.

6. A built-in timer and dual-time clock.

7. Display dimmer.

8. The VS-1 voice synthesizer option internal installation.

9. Possible interfacing to a personal computer.

10. A rechargeable lithium backup battery for the micro-
processor.

11. A built-in AC power supply (the receiver can also
operate on an external DC power supply).

Frequency Configulation

The R-5000 operates as a triple-conversion receiver in
the FM mode and as a double-conversion receiver in
other modes. Fig. 1 shows the principal frequencies
used in its signal circuits. Consider an HF-band signal
received in the SSB mode. Let fIN be the frequency input
from the antenna, fvCQ the local oscillator frequency
input by the first mixer (MIX1), fHET the local oscillator
frequency input by the second mixer (MiX2), and fBFQ
the beat-frequency oscillator input from the detector. When
fIN is at zero-beat — that is, when the SSB signal is zeroed
in with fIN as the carrier point — the following relation-
ship holds true :

(1) First IF at the MCF input

fvco—fin= 1st [F(58‘1‘|25MHZ) ........................... @
(2) Second IF at the XF input
18t IF—fruer=2nd IF (B83MHz) «--revmeremremremnmienns @

(3) At the detector input

2nd IF —faro =0 (AF signal)-----rc-eroeeerrmmesmmmreereees ®
{4) Substituting the left side of Eq. (2) into (3) and the

left side of Eq. (1) into (2) gives

fuco —fin—FHeT —Faro = Qremrrererermennnnsssemnnneeeaornens
(5) Which can be rewritten as

iy = FyCo — FHET —fgrp «orreecrrrersamsrassserncsnnsennssnaass ®

Equation ® describes the frequency relationship of the

signal circuits.

®

VHE-VCO
166.1125~
o 232.1125MHz
108~ fLo MIX3 455kHz DISCRI
174MHz
8.375MHzE=R AM-DET,
V%
MIX1 | 68.1125MHz  MIX2 8.83MHz
fIN 2 LA.F
30kHz~ MCF XF
30MHz fvco
. USB : 8.8315MHz
) e HET LSB : 8.8285MHz BFO
88.1125MHz2 CW :8.8315MHz
FSK : 8.8285MHz
49.2825MH:?
Fig. 1 Signal frequency configurations
Consider next the fyCO frequencies from the PLL
circuits.
(1) InPLLD
At *1, 1
fvcol 566" 3 foTp s NT -eeeerereceanianss @
At *2, ]
fvcol 500 FyCQl savrrerermrmeenrenaeeneannes @
At *3, fvcor"=fvcor +faroHFfrET rrrmmeemremrnenes
{2) InPLL2

fvcoz —fvco1"=PLL2 IF
Cfvcoz =fvcor"+PLL2 IF
where the intermediate frequency PLL2 IF is:

1 1
PLLZ2 IF= T80 EfsTD T o T o
(3) InPLL3
fvcoz =fvco=PLL3 IF
.'.vaO:fVCOZ—'PLLa [ eemevemnnsesrsenntanieniiiiiiiii.., @

where the intermediate frequency PLL3 IF is;

3

PLL3 IF=qg -

(4) These equations can be combined by substituting ® and
@ into ® to obtain

" 1
fvcor"= 505 " 4600 " 2 fsto s N1+faro+fuer

N1 - -, .
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, fVHF fvco fHET fBFO
166.1125MHz~ 58.1125MHz~ 49.2825MHz
232.11249MHz L 88.11247MHz USB,CW :8.8315MHz
s LSB, FSK : 8.8285MHz
@ AM, FM  : 8.8300MHz (stabla)
—(—
VCO05 vCOo3
N3 = 76~40, PLL3IF oMHz USB,CW  : 168.5kHz
N5=140~274 36~16 50~35 LSB, FSK : 171.5kHz
. ) {Even number 38. -OMHz
(Single station only) Y only) 18.0~8.0MHz AM, FM  : 170.0kHz (stable)
— in TMHz steps 0.17MHz
P/D 1/NS 3 fvco2 12.5Hz Step
I 500kHz PLLS 50kHz 96.1125~97.11249MHz USB.CW : 23.7MHz
iIF OMHZ ¢ (HF, VHF until 1SMHz, LSB, FSK : 34.3MHz
118 70~136MHz 1/180 " ;er“' to Table 3.) AM,FM  : 34.0MHz Istable)
) N2 = 95.1125~96.11249MHz
751~770 or (HF, VHF since 19MHz,
731~750 refer to Table 3.)
PLL2IF g *3 fyCco1” 1/N4
) 37.55~38.50 or 58.5625~58.61249MHz N = 13600
I' 36.55~37.50MHz L
-pLLz 9.2800~ 49.2825MHz
9.32999MHz 3aMHS P/D
*2 fvcor 2,5kHz Step 2 EkHz
450.00~ 499.99kHz 4 8 83MHz )
( CW : -—-800Hz ) 1/1800
B FSK :+2290Hz ~ 1 =*— 10Hz Step ~ \
1/200 4 5MHz
1 fVCO! — 49.2825MHz =3
90.000~
vco1
99.998MHz N1 = 45000~49999
(CW : —160kHz ) CW : —80kHz
‘ FSK :+458kHz (Fsk: +229kHz>
1/2 SMHz 2kHz Step :
OMHz
f
& fs7o
T 18MHz 1/2

Fig. 2 PLL frequency configurations

{1) f the same relations are considered in the VHF band,
at the fourth mixer (M1X4) in the signal system

(5) and substituting and @ into® to obtain

fsto+fero+fuer + 360

N1
fvcoz=m funr —fin'= 1st IF

The rest follows the same development as in-the HF
band. From Egs. (2) and (3) above.

fuur —fin' —fuer —faro =0

(B} Substitution of @ and into @ then gives

N3 .
fveo=7556600 8(l3\101000 fsto +fBFO+fHET+3N—626fSTD"“¥ fero - @

SN =fyur —fuer ~fero

This derivation of fvCO from the PLL system implies

the following relation between the PLL and signal circuits.
(1) Substituting @ into & , we get

(2) In the PLL system, the decades from PLL2 on down
follow the same path as in the HF band, so the same cal-
culations can be performed.

fin=fyco —fuer —faro (3) AtPLL5 )
: N N2 N3 funr =fvcor =PLL B IF
=—_N1 N2 . N3
=18000006 (570 T fero + e+ 355 fsto— —5g fso o HE = E 02 FPLLD I reerreraroseerrermmmnammraeiianneennie @
freo where PLL5 IF is given by
—faer ~fsro
PLLSH IF:iLS'%fSTD.N5 ................................ @
- N1 . N2, N3,
1800000 'S™°" 360 '°T° T 36 >
=f{ N1 N2 _ N3 Ve
| (1800000 *+360 ~ 36 )fm’ ®
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(4) Substitution of and into @ gives

N1

funr = mfgm +fgro+frer + ~g6% fsto+ % fsto

{5) Substitutionof @ into @ gives

1‘8%1610—.5 fsto +faro+frer + 3NT% fsto+ l;_é) fsto

fin' =

fune

— fuer —fero

_ N1 N2 N5

= 1800000 fsto+ 360 fsto+ 36 fsto

_f_ N1 N2 NS,
“(mooooo * 360 * 36 )fsm D

From Eqs. ® and @ it can be seen that in both
the HF and VHF bands the fBFQ and fHET terms drop
out, leading to the conclusion that the receiving frequency
is determined by the standard reference frequency and the
division rations N1, N2, N3 and N5.

Further analysis indicates the following:

i) Since the values of N1, N2, N3, and N5 are determined
by the microprocessor according to the operating fre-
quency, they are not subject to error or drift.

ii) Since the expression is linear in fSTD the accuracy
of the operating frequency eguals the accuracy of the
standard reference frequency.

iii) Since there are no terms involving fBFO and fHET,
the operating frequency is unaffected by variations in
fBFQ and fHET.

The crystal oscillator that produces the reference fre-
quency fSTD of the R-5000 is accurate to within 10ppm
(at —10°C to 50°C). From i) and ii}, it follows that the
overall accuracy is that same at any point in the range of
30kHz to 30MHz and 108MHz to 174MHz. Additionally
iii) implies that the variable-band functions of IF-shift
etc. can be realized easily by controlling fBFO (the
division ratio of PLL4).

The discussion above has dealt with the SSB mode, but
a similar argument applies to all modes except the FM
mode to show that the receiving frequency is determined
by the standard reference frequency fSTD and N1, N2,
N3, and N5 alone.

To generate 800Hz receiver beats in the CW mode,
the frequency of PLL1 is shifted 800Hz down.

To match the receiver frequency to the space frequency
in the FSK mode, the frequency of PLL1 is shifted 2290
Hz lower.

Mode Displayed frequency
USB, LSB Carrier point frequency
Ccw BFO frequency + 800Hz
AM, FM IF filter nominal center frequency

FSK BFO frequency + 2290Hz

Circuit Configuration

From the antenna terminals on the rear panel, the signal
enters the RF unit, in which relay switch (RL1) selects the
signal from the desired antenna: ANT1 or ANT2. The
signal is routed through a low-pass filter with a cutoff
frequency of 30MHz, a 20dB attenuator (RL2), and a
10dB attenuator (RL3), to a ten-element bandpass filter.
{The two bands below 1.6MHz are defined by low-pass
filters.) Each bandpass filter element has the same
configuration as in the TS-940, but in bands where there
is ample bandwidth, a fixed inductance is used. There
is no need to adjust the impedance at the output of
the bandpass filter because automatic gain control is not
accomplished using a PIN diode. The signal is therefore
taken from the bandpass filter through a high impedance
and matched directly to the RF amplifier {Q1). In the 0.5
MHz to 1.6MHz band, the signal passes through a three-
stage trap filter that removes interference from broadcast-
band transmission.

Note: Trap 1 L12 (0.39uH) x C35 (0.033uF) = 1403kHz
Trap 2 L13{1uH)  x C36 (0.033uF) = 876kHz
Trap 3 L14 (2.2uH) x C37 (0.033uF) = 591kHz

In locations subject to interference, such as near high-
power broadcasting stations, interference can be reduced or
eliminated changing by the L or C constants of the traps to
tune them to the interfering frequencies. The attenuation
of the trap can be enhanced by increasing the L/C ratio
{making L large and C small) without changing the trap
frequency, but this has a gradually increasing effect on
low bands in the 2MHz to 3MHz range.

The signal from the RF amplifier (consisting of Q1 and
Q2 cascaded) passes through an IF trap {around L44)
then converted to the first IF of 68.1125MHz by mixing
with the VCO signal in the first mixer (Q3 and Q4). To
assure a high intercept point, the output of the mixer
passes through a grounded-gate push-pull amplifier (Q5 and
06), and is then applied to the |F unit after correction for
the loss generated in the MCF.

The configuration so far is basically the same as in
the TS-940, except for the higher 58.1125MHz first IF.

Upon entering the IF unit, the signal passes through
HE/VHFE switch (D1 and D2), then through the 58.1126
MHz MCF (XF1)} which narrows the bandwidth by appro-
ximately 20kHz/—6dB, and is then amplified by the-first
IF amplifier (Q1). Q1 acts with delayed automatic gain
control: it operates with full gain up to antenna input
voltages of 100uV to 150uV but reduces gain for higher
inputs. The use of AGC in this stage keeps the input level
of the second mixer, the one that saturates the fastest

s [ 3 o SRR
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CIRCUIT DESCRIPTION

(causing clipping), at an appropriate level so that even
large input signals such as S9 + 60dB are undistorted.
The AGC delay results in quick suppression of internal
moise in the small and medium input ranges, thereby
improving the audible signal-to-noise ratio.

{n the second mixer (Q4 and Q5), the signal from Q1
is mixed with the HET signal (49.2825kHz) from Q2
and Q3, which converts it to the second IF (8.83MHz).
The HET signal is generated by a third-overtone crystal
oscillator, X1. To cancel any drift in this signal by
frequency control in the set as a whole, the signal is also
sent to the main phase-locked loop in the PLL unit.

After the signal is converted to 8.83MHz, it is applied
in parallel to the noise blanker gate {(Q10) and to the third
mixer (Q9). In the third mixer, the third local oscillator fre-
quency (8.375MHz) generated by Q8 is injected to convert
the 8.83MHz signal to 455kHz. The 46bkHz signal is sent
in parallel to the noise blanking circuit and to the FM
IF section.

In modes other than FM, the signal leaving the noise
blanking gate (Q10) is routed through a series of filters:
first an approximately 6kHz/—6dB W filter (XF2}, thenan
filter M2 (XF3), an filter M1 {optional), and filter N
(optional), with amplifier {Q18, Q19, and Q20) between
adjacent filter stages. After being narrowed to the re-
quired bandwidth by these filters, the signal is amplified
by Q21 and Q22 and is detected by a link detector (D24 to
D27) or AM detector {Q26).

In the FM mode, the output of the third mixer (Q9)
passes through a ceramic filter (CF1) and is amplified by
limiters IC5 and IC8, then is detected by a ceramic dis-
criminator {L26).

After detection, the level and frequency characteristics
of the signal are corrected by a separate preamplifier
for each mode, and the output is selected by an analog
CMOS switch (IC9). The selected signal passes through a
notch circuit that functions automatically as a peak filter
in the CW mode, then through (X59-3030-00), a squelch
gate (X59-3040-00), a tone balance amplifier IC12, and the

AF gain trimmer. It is then amplified by the AF power
amplifier 1C13.

Q10 XF2 Q18

OPTION D12

Series Connection of I F Filters

A major feature of the R-5000 is that the IF filters
that determine the receiving bandwidth are not switched
in parallel as in previous receivers but are arranged in
series {(or cascade).

05K
Nj m1
O 1.8K (o]
iN o © O ouT
O O
O 2.4K
w] M2 ?

Fig. 3—1 IF filter connection in the conventional models

IN >__[ oK |9 24K | 18K | O'SKJHN

L —— 0

WOUT
M2” Ow

Fig. 3—2. IF filter connection in R-5000 {conceptual diagram)

Filters with passbands wider than the desired receiving
bandwidth all pass the signal without attenuating it;
the width of the passband is determined by the narrowest
filter used; the other filters do not cause any changes or
undesirable effects. At offsets of greater than a few kilo-
hertz, however, the attenuation of each filter is added in.
This and the careful circuit layout have resulted in a
major improvement in guaranteed attenuation.

Passage through a number of narrow-band filters adds
a group delay, but in practice the narrowest filter exerts
the controlling influence, so there is no major change.
The advantage of this type of layout was demonstrated,
although in a different way, by the dual filter system of
the TS-830 and TS-940.

OPTION 018 Q21 Q22
ouT

M1

B

Fig. 4 1F filter connection
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The SELECTIVITY switch offers a choice of four
receiving bandwidths: N, M1, M2, and W. In the AUTO
position, these are selected automatically according to
the signal mode as follows:

MODE SELECTIVITY
USB, LSB M2
Ccw N
AM W
FSK N

Table 2 SELECTIVITY responds each auto mode

The SELECTIVITY switch does not function in the FM
mode, so the set operates with a fixed FM bandwidth.

The M1 and N filters are optional. YES/NO jumpers
in the IF unit must be reset when these filters are installed.
If an optional filter selected by the SELECTIVITY switch
is not installed, the set automatically operates at the band-
width of the next-wider installed filter. Fig. 5 shows the
circuits associated with the SELECTIVITY switch,

9v >—-o
o Ls L il
< L "L SIS
D53 E:’ETE%%: 1c15
CWG Kt 18 D48 Qa0
¢ 10
9
4
RYG % aa
D52 13
sse >—K}- D49 Q42
12
9 1
D54 2
AMG = K D50 Qa3
y 3
1

FMG

Fig. 5 SELECTIVITY switch peripheral circuit
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Noise Blanking (NB)
The noise blanker is basically the same as the one used
in previous models, A particular feature is the NB2 posi-
tion that stresses “‘woodpecker’ blanking. The noise
blanking level can be controlled from the front panel for
maximum effectiveness.

Noise blanking is performed at the second IF {8.83
MHz) of the SSB signal system, but the NB noise amp-
lifier operates at 455kHz, the third IF of the FM mode:
If two 8.83MHz high-gain amplifiers were mounted on the
same board, inadequate isolation between them would have
the same result as inadequate filtering by the SSB IF
filters, and the selectivity characteristic would be impaired.
For this reason, the frequency of the NB noise amplifier
is different from the frequency of the main SSB signal
system,

The NB noise amplifier uses MOS-FET element that
provide a wide AGC dynamic range and suppress inter-
modulation distortion and unwanted noise blanking
triggered by strong adjacent-channe! signals,

Other models used diode switching for the noise blank-
ing gate, but the R-5000 switches a MOS-FET amplifier
{Q10) on and off to gate noise to blanking—this matches
impedances of the preceding and following filters and other
circuits to obtain a better overall gain distribution. When
on, the gate itself has gain. Gating is fast enought to pose
no problems for noise blanking, and an on/off transcon-
ductance ratio of 70dB or above is guaranteed.

The circuit in Fig. 6 generates the noise blanking gate
control pulse.

Due to the effect of automatic gain control in the NB
noise amplifier, application of an unmodulated carrier
generates a signal voltage of approximately 0.6V at point

A ,input of an AM voice signal gives a maximum of
about 1.3V, and SSB input gives a maximum of 2V.
When fast impulse noise is applied, however, the AGC
tracking delay allows a momentary voltage of 3V to bV.
The emitter of Q15 is connected to a circuit consisﬁng of
R67, R68, 025, R69, the NB LEVEL potentiometer
control, and the NB switch. When the NB switch is OFF,
a voltage of approximately 6.1V is added; when the NB
switch is ON, a voltage of 0.3V to 2.6V is added, depending
on the position of the NB LEVEL control. When the
voltage at point A rises 0.6V above the voltage of the
Q15 emitter, Q15 switches ON. Since point B is coupled
to ground, Q16 switches ON, Q17 switches on, and NB
gate Q10 switches OFF.
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CIRCUIT DESCRIPTION

Discrimination between signal and noise by observation
of the voltage at point A depends on the mode as des-
cribed above and on the strength of the signal, the presence
of interference, and the type of noise. The NB LEVEL
control provides an extremely effective means of keeping
the optimum noise separation and switching threshold
voltage set, but if NB LEVEL is turned up too high, noise
blanking will be triggered by peaks in the voice signal, so
this control must be used with care.

When NB2 is OFF, Q15, Q16, and Q17 all switch ON
and OFF simultaneously; but when NB2 .is ON, the NB2
end of resistor R71 becomes open so that CH56 extends
the blanking state by about 7ms. This makes the noise
blanker effective against almost any type of "‘woodpecker”’
noise. For other types of woodpecker noise and for certain
propagation conditions, however, the effectiveness is some-
what reduced.

Q25 is a protection switch that minimizes the break in
the received signal when NB2 is switched ON by mistake
for non-woodpecker noise. In the TS-930 and TS-940,
a circuit counted the period of the blanking pulse and
blanking was automatically inhibited in the case of operator
error, but the R-5000 has a simplified circuit that detects

Notch Circuit

The R-5000 has an audio notch filter. In the CW mode
this is automatically switched over to a peak filter that
mainly blocks the high audio frequencies for CW reception
with a good signal-to-noise ratio. The notch/peak fre-
quency can be varied continuously from 450Hz to 3kHz
by the NOTCH control.

A notch filter with a sharp cut-off may represent a high
level of audio filter engineering, but in practice it can be
difficult to use because the notch point is too hard to
locate. Accordingly, gpis ngtch filter has a comparatively
broad characteristic.

The circuit is basically a bridge-T active fiiter acting as
a variable bandpass filter (peak filter). The notch cha-
racteristic is synthesized according to the input and output
signal sum. Using a modular configuration with chip com-
ponents improves stability. As a result, the effective
notch attenuation is 30dB to 40dB throughout the variable
range.

NOTCH (X59-3030-00)

operator errors from abnormalities in the receiver output Rto 1 .
tone. 1C1 _f rs2
(272) 3> &38|«
T= @
- 7 [: 4 ®
3 ' ®
+ * a «
s+ s @ w0
o) o ~
< &
=1 o 3
¥ x o © - §
-:é -:: E ) -Q
NB AGC N‘. O"
= z > 3¢ oQ <%
aia aio = 235 233 i35
't < P o 0¥
8 d== 23 E%: =35
4 4 _1_©
! ! -
83 R72 - Que @) - -
oV 3! 52 53 b4 2 10 [
o o [=} <
:::D T »® = b NOTCH
o3 3 g § § BALANCE
__T" = 2 100K (C) VR? 10K | ADJ.
l [
L8 - Fig. 7 NOTCH circuit
IF UNIT
(X48-3000-00)
— s e — — —
SWITCH UNIT OFF
(X41-3000-00) (8/8) gi
3 ? s
¥ o
| JoiseLayunit S

(X54-3010-00) (B/4)

Fig. 6 NB gate control puise performing circuit
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AGC and S Meter Circuits

in the R-5000, automatic gain control is implemented
in four MOS-FET stages located in the first |F amplifier
(58.1124MHz, IF unit, Q1) and second IF amplifier (8.83
MHz, IF unit, Q19, Q21, Q22). In the first IF amplifier,
the automatic gain control is delayed. This guarantees an
AGC range of at least 90dB for an antenna input voltage
of 14V to 20mV and up. There are four AGC time con-
stants: an independent slow and fast in both the SSB
and AM systems, providing stable, undistorted reception.

Fig. 8 shows the R-5000's AGC circuit. The signal
taken from Q22 in the last IF amplifier at 8.83MHz is
buffered by Q24 then detected by the AGC detector D28;
its DC component drives AGC amplifier (Q27). The time-
constant circuit has four time constants, as explained
above, which are selected by an analog C-MOS switch
according to the current mode and the position of the AGC
switch. (SLOW or FAST). In the FM mode, the SSB-
fast time constant is used regardless of the position of
the AGC switch. This is done not because automatic
gain control operates in the FM mode but to adjust the
response of the S meter.

The voltage from the time-constant circuit is applied
to the S meter module unit and drives the AGC line
through a voltage buffer (Q5) and the AGC drivers (Q3
and Q4). The reason for the Q5 voltage buffer is to pro-
vide a high-impedance input to the time-constant circuit
and for temperature compensation of S meter driver Q2
(to prevent zero-point temperature drift of the S meter).
The AGC drivers {Q3 and Q4) have the same comple-
mentary Darlington configuration as used in the TS-930
and TS-840, which reduces the impedance of AGC line,
improve the transient tracking characteristic, and enables
the emitter current of Q3 to be controlled by an external
muting signal, so that muting can be created by block-
biasing the IF amplifier via the AGC line. This method
of block biasing using the AGC line was also used in the
TS-930 and TS-940 as part of the full-breaking circuit.
It enables muting to be switched ON and OFF quickly
and smoothly, with no abnormal gain increase during
transient switchover.

On the controlled side, fast AGC is fed back to Q2
and Q22 with no attack delay, but the feedback to Q19
somewhat slowed, in consideration of loop stability, t
provide for narrow-band filtering (filter options N and
M1) in the loop.

The source voltage of voltage buffer Q5 is detected an
applied to comparator {IC4) which generates the delayed
AGC voltage for Q1 in the first |F amplifier. If the AG
dynamic range is ignored, the best signal-to-noise ratil
results from having automatic gain control act on the
latest possible stage, for rapid suppression of the internq!

noise generated as the antenna input voltage increase
To prevent saturation (clipping distortion) due to lar
input and to obtain a wide AGC dynamic range, level
control must be performed at as early a stage as possibl
To satisfy both these requirements at once, the R-50
uses delayed automatic gaih control. Specifically, the
first IF amplifier (Q1) operates at full gain at anten
input voltages from 100uV to 150uV, but at diminishi]
gain at higher voltages. Due to the large number of narrow-
band filters in the loop, however, the AGC attack spe

is set 1o a low value; since the recovery speed is ala
slow, no biock bias is added to Q1 from the extern
muting signal.

As indicated by the fact that the S meter can be rei
in microvolts, the S meter of the R-5000 is superior
accuracy and linearity to previous models in the 1.8MHz
to 30MHz range. The same S meter circuit is used in
modes, so the meter deflects by the same amount1
response to the same incoming signal level in any receiving
mode. Even in the FM mode, the S meter deflects accordi
to the AGC voltage, just as in the SSB system. ]

The SSB IF circuit always generates an AGC sign
which drives the S meter. For that reason, the first IE
amplifier {Q1), shared by the FM and SSB systems,
under automatic gain control even in the FM mode b
since the automatic gain control is delayed and applies
only to large antenna input, it has no actual effe
on the FM signal. .
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CIRCUIT DESCIRPTION

Muting Circuit

The R-5000 is designed to be used in combination with
a separate transmitter, so it has been provided with an
external muting control connector that can be used to
halt reception during transmission. When the REMOTE
connector pin on the rear panel is connected to chassis
ground, the R-5000 is muted.

1. The second mixer (Q4, Q5 in the IF unit) is block-
biased over the BLK line from the microprocessor.

2. The second IF amplifier (IF units, Q19, Q21, Q22) is
block-biased through the AGC line.

3. The S meter drive circuit is switched OFF. The S meter
does not deflect when the RF GAIN control is turned
counterclockwise.

4. The squelch gate is switched OFF, the audio is muted,
and the BUSY lamp lights.

5. ENT, SCAN, SCROLL, and other operations are halted
and cleared.

The electrical states of the muting connector on the
rear panel are as follows

Voltage : about + 4.8V when open

Current : about 0.4mA when grounded

Accordingly, if the residual voltage is roughly 0.2V or

less when muting is switchgd ON, a transistor switch can

be used to control the muting input.

Analog switch

The R-5000 uses analog C-MOS switches to select the
AGC time constant, the detected audio signal, the
filter characteristic (notch, peak, or flat), and for squelch
gating. These switches have the following advantages:

1. High duty factor

. Low ON state resistance

Little generated distortion and noise

Only slight clipping the control input

. Very low control power

They also simplify the Control circuits and reduce the
tength of the signal lines.
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IN/OUT

CONTROL
IN
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IN/ ouT/ b— 2
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VDD : 14,Vss: 7

Fig. 9 Analog switch TC4066BP block diagram l
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& v

OUT/IN

Fig. 10 Analog switch TC4066BP equivalent circuit

PLL Circuit

The PLL circuit of the R-5000 consists of five phase-
locked loops that provide tuning in 10Hz steps from 30kHz
to 30MHz in the HF band with a base frequency of 18MHz
(from 108MHz to 174MHz if the VHF converter option is

installed).

locked loops to perform an IF shift. The division ratio
data sent to the phase-locked loops is controlied by the
microprocessor. Except in the FM mode, one-crystal
frequency control is performed, the signal phase being
compared with a reference frequency generated by an

oscillator.

Fig. 11 is a block diagram of the PLL circuit.

The BFO and HET frequencies are applied to the phase—'
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CIRCUIT DESCRIPTION
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CIRCUIT DESCRIPTION

e Reference oscillator circuit

The basic standard signal used in the R-5000 (fSTD) is
generated by an 18MHz crystal oscillator X1 and Q1
. 2SC2668. It is buffered by Q2 and Q3 : 28C2787, then
divided by IC1 SN74LS73AN to produce the basic
reference frequencies of 1/2 fgTD and 1/4 fSTD used by
the phase-locked loops.

e PLLA

PLL4 operates on the BFO signal, and its main compo-
nent is IC14 : MN6147C. PLLA also performs fine fre-
quency adjustments such as IF shifting of the detected
signal and carrier point correction.

The basic reference frequency 1/4 fsTD is divided
by 1800 in the reference frequency prescaler (1C14)
to generate form the 7 BkHz reference frequency. The
signal generated by VCO4 at Q15 : 25C2668 is buffered
by Q16 : 25C2668 and returned to 1C14, which divides
it by according to the ratio sent from the Control unit
(DAO to DA3, CL4), and compares its phase with the com-
parison reference described above. The phase difference
is returned to VCO4 forming the BFO phase-locked loop.
When PLLA is locked, the VCO4 frequency is appro-
ximately 34MHz, but varies depending on the mode, IF
shift, and carrier point correction.

The output from PLLA is divided by 20 at iCib :
MB4459L, then by 10 in IC16 : SN74LS90N. After filter-
ing by a low-pass filter, it is mixed with the 1/2 fSTD
signal of 9MHz, passed through CF2 (8.83MHz), and buffer-
ed by Q18 : 25C2787, then supplied to the IF unit as the
BFO signal.

The second BFO signal is buffered by Q17 : 25C2787
and enters the mixer in the main loop, where it drives
the digital variable-frequency oscillator (VFO). As a
result, even if the BFO frequency is varied, the operating
frequency does not change. Mode switching (USB, LSB,
etc.), IF shiting, and carrier point fine adjustment are per-
formed. The IF shift is a shift of t1kHz during SSB, CW,
and FSK reception. The carrier point frequency can be
adjusted by about £300Hz.

The frequency relationships of PLL4 are given below:

— 1 . _._1 o .
fucoa= 1800 yy fsto « N4
fBFo=—1 f TD———'1 f\/coa=(—“l G .- )fSTD
2 ' 200 2 ~ 1440000

e PLL1
PLL1 forms the lowest-order decade of the digital VFO,
corresponding to a bandwidth of BOkHz.

Its main component is IC2 : MN4617C. The VCO at
Q4 : 2SC2668 locks in the range from 90.000MHz to
99.998MHz (89.840MHz 10 99.838MHz in the CW mode,
90.458MHz to 100.456MHz in the FSK mode). The 9MHz
1/2 fSTD signal is applied at pin 3 of 1C2, and is divided
by 4500 internally to form the 2kHz reference signal.

The output of the VCO passes through the buffer
amplifier Q5 : 28C2668 and is applied at pin 16 of IC2,
which divides it internally by a factor of N1. A phase
comparator compares it with the 2kHz reference signal,
the VCO frequency is then locked in 2kHz steps. The
division ratio N1 is sent as division data (DAO to DA3,
CL1) from the microprocessor in 5000 steps {45000 to
49999) corresponding to frequencies from 0.00kHz to
49.99kHz. The division ratio N1 is corrected according
to the mode.

During CW reception, 10 obtain 800Hz beats at the
operating frequency reading, N1 is shifted by 80 (44920
to 49919). During FSK reception, 10 equalize the space
frequency and displayed frequency, N1 is shifted by
229 (45229 to 50228).

The PLL1 output is divided by 20 at IC3 : MB54459L,
then by 10 i'l, IC4 . SN74LS90N and passes through
a low-pass filter to pin 5 of IC5 : SN16913P in the
first mixer (MIX1), where it is mixed with the signal
produced by PLLA4. After passing through CF1, it emerges
in 10Hz steps from 9.2800MHz to 9.32999MHz, and is
applied to pin & of IC6 : SN16913P of the second mixer
(MIX2).

The frequency relationships of PLL1 are given by the
following equation:

fvcor ='4—51O—0— . —%—fsm « N1 =—gl\é-g>6'f3To

e PLL2

PLL?2 is also one of the digital VFO phase-locked loops,
corresponding to the 1MHz bandwidth. It has a pulse-
swallow configuration and consists of IC8 : MB87006
and 1C9 : uPB551C.

The division ratio data are arranged to shift the fre-
quency range covered by PLL2 and PLL3, and by PLL2
and PLL5 (in the VHF converter), so that the frequency
ranges of the VCOs in the PLL unit are not received
as internal beats. PLL2 therefore has two frequency
ranges, and VCO2 is variable within a range of 2MHz.
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CIRCUIT DESCRIPTION
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The oscillation frequency of VCOZ2 in the locked state is
in one of the two ranes 96.1125MHz to 97.11249MHz
or 95.1125MHz to 96.11249MHz. The basic reference
signal 1/2 fSTD is applied to pin 1 of IC8 and divided
by 180 by the reference divider in IC8 to produce the
50kHz reference signal. The signal produced at Q7 :
25C2668 in VCO2 passes through a buffer amplifier
consisting of Q8 : 2SC1907 and Q9 : 25C2668 and a

ference signal. In forming the low-order decade signal,
the VCO1 signal is divided by 200, and to cancel the
drift of the BFOQ and HET signals, fHET and fBFQO are
fed into the main loop early.

Considerations involving the prescaler and mixer on
the signal path result is the frequency relationships in
PLL2 as follows:

foar=PLL2 IF+frer +faro + 2#106fvc01

1 1 N4
- 2 fsto - N2+fHET+<§ - m) fsto

1 N1
* 366 * Gooo (ST

(e Nz _Nd 1
1800000 360 1440000 2

)fsm + fHeT
e PLL3
PFL3 is the last phase-locked loop in the HF band. Its
grncipal component is IC12 : MB87006. VCO3, which is
lccated in the RF unit, is divided into four bands, one
for each frequency range, one of which is selected by a
$iGral that depends on the band data (RBO to RB3) from
tre Control unit.

The basic reference signal 1/2 fSTD is applied to pin 1
C.f IC12 and divided by 18 to create a 500kHz reference
#gnal. The VCO3 output selected according to the
recewed frequency is buffered by Q12 : 2SC1907 and
Q15 : 25C2668 in the RF unit, then returned as the VFO
%9nal to the PLL unit. After buffering by Q21 : 25C2668
:‘C‘g; PLL unit, it is mixed with low-order decade signal
lifer ci”dlpa'ssed through a bandpass filter and buffer amp-

nsisting of Q11, Q12 and Q14 : 25C2668 and

Q13 : 25C1907, then divided by 2 in IC11 : SN74S74N
and returned to 1C12.

Here it is divided according to division ratio data N3
from the Control unit (SO, SCK, and LE1) and its phase is
compared with that of the 500kHz comparison reference.
VCO3 is controlled according to the error voltage to com-
plete the PLL3 loop.

The frequencies in PLL3 are as follows:

fvcos =fvco =fvcoz—PLL3 IF

low-pass filter, then is mixed with the low-order decade =< N1 L N2 N4 +1—>fsm+fm
I‘ signal in the third mixer (MIX3). The resulting signal 1800000 ° 360 1440000 = 2
is filtered by a bandpass filter and buffered by Q6 : 1. 1t .N3
! 2502668, then fed back to the pulse-swallow prescaler 1C9 18 2
. where it is divided by an amount depending on the division =< N1 N2 _ N3 _ N4 +1_)
I ratioc data N2 from the Control unit (SO, SCK, CL2}. 1800000 ~ 360 36 1440000 © 2
i Next its phase is compared with that of the 50kHz re- forp +frer

e PLL5

This phase-locked loop covers the VHF band and is part
of the VHF converter option. VCO5 is also divided
according to the received frequency into four bands,
one of which is selected according to the band data (RBO
to RB3) from the Control unit.

The IC package of this phase-locked loop, 1C101
MB87006 on the VHF converter board, receives 1/2
fSTD at pin 1, which is divided by 18 to create the B00kHz
comparison reference signal.

The output signal from VCOb5 passes through a low-
pass filter, buffer, and amplifier (Q111 and Q100 :
2SC2570) then is mixed with low-order PLL signal VCO2.
Then it is filtered by another low-pass filter and buffered
by Q104 : 2SC2570, then applied to the pulse-swallow
prescaler 1C100 HD10551. 1C101 receives division
ratio data N5 from the Control unit (SO, SCK, and LE2},
according to which it divides the input signal while switch-
ing the swallow prescaler through the modulus control pin,
and performs a phase comparison with the 500kHz com-
parison signal. Low-order decade signal VCO2 covers the
received-frequency range from 108MHz to 174MHz in
10Hz steps, the same as in the HF band.

The frequencies in PLL5 are given as follows:

fvcos=fvur =fvcoz +PLLD IF

=( N1 N2 N4

N 1
7800000 © 360 m+§)fsm+mg

.

+1—1§-%fsm~N5

=< N1 N2 N4 N5

1
1800000 * 360 ~ 7440000 T 36 T2 ) fsmo

+fret



¢ Unlocked signals
I even one of the phase-locked loops becomes unlocked,
the displayed frequency would not agree with the received
frequency. !n unlocked operation, a signal is sent to the
Control unit, which blanks the display to warn the user
of the unlock condition.

From PLL2 on down the HF and VHF bands share the
same phase-locked loops, so three analog signals are out-
put, corresponding to PLL3 (HF), PLLS (VHF), and
PLL1 + PLL2 + PLL4 {low-order decades). If the PLL3
unlock signal (HUL) and low-order unlocked signal {ULK)
are simultaneously active in the HF band or if the PLLS

CIRCUIT DESCRIPTION

(ULK) are simultaneously active in the VHF band, the
Control unit concludes that the PLL system is correctly

locked.
The VUL signal

HF band.

o MKR signal

is used to detect the presence or
absence of the converter option. When the converter is
not installed or is malfunctioning, VUL does not become
active, so operation is unconditionally shifted to the

The 500kHz comparison reference signal is always sent
output from pin 13 of IC12, so this signal is used as

i e i i 5

-&.,m.i iwii“ < s st P e .,1

uniock signal (VUL) and low-order unlock signal the marker signal for 500kHz calibration.

Name Use IC components R::::;“ Cforr.nq;:ln.l"u‘zn R: Range of N VCO frequency range Test point Unlock signal

pPLLY [Digital VFO [iC2: MN6147C 1/2 fSTD |2kHz 45000~49999 90.0~99.998MHz Pin 3 : Reference signal |Pin 2 : *’H" when locked.
least signifi- {CW : 44920~49919) {CW : 89.83~99.838MHz) 1/21sTD
cant digit (FSK : 45220~50228) (FSK : 90.458~100.4566MHz) [Pin 16 : VCO1 return

signa!, approx. 90~
100MHz when locked.
PLL2 |Digital VCO [IC8:MBB7006  (1/2fSTD [SOkHZ 751~770 96.1125~97.11249MHz Pin 1 : Reference signal |Pin 7 : "H’* when locked.
middie digit {IC9 : uPBBBIC or or 1/2fSTD
{Pulse swatlow) 731~750 95.1125~96.11249MHz Pin 13 : Comparison
signal 50kHz
PLL2F IC9, pin 2 : PLL2IF

37.55~38,50MHz signal
or
36.55~37.50MHz
{In 50kHz steps)

PLL3 |Digital VCO [IC12: MB87006 |1/215TD [500kHz 76~40 and 36~14 58,1425~88.11245MHz Pin 1 : Reference signal |Pin 7 : “’H" when locked.
VHF band (Even number only) PLL3IF 1/2fSTD PLL unit connector 5 ,
most signifi- 38.0~20.0MHz Pin'13 : Comparison HUL terminal : *'L" when
cant digit 18,0~7.0MHz signal 500kHz locked.

(1n 1MHz steps) Pin 8: PLL3 IF signal
PLL4 |BFOsignal  |IC14: MNB147C |1/4fSTD {2.5kHz Logical |F shift center value| Logical | F shift center value Pin 3 : Reference signal [Pin 2 : “’H’* when locked.
USB, CW : 13480 USB, CW : 33.7MHz 1/4 fSTD
LS8, FSK : 13720 LSB, FSK : 34.3MHz Pin 16 : VCOA4 return
AF, FM : 13600 AM, FM : 34.0MHz signal, approx. 34MHz
Varied by IF shift and
carrier point compen-
sation.
13209~13980 33.0225~34.975MHz
PLLS |Digital VFO |VHF converter 1/2fsTD {500kHz 140~274 166.1125~232.1125MHz Pin 1 : Reference signal |Pin 7 : "H" when locked.
VHF band 1C101 : MB87006 {Even number only) PLLS IF 1/2fSTD VHF converter connector
‘|most signifi-  }1C100 : HD10651 70.0~137.0MHz Pin 13 : Comparison 3 , VUL terminal : “L"
cant digit {Pulse swallow) {In 1MHz steps) signal 500kHz when locked.
Pin 8: PLL5 IF signal

Table 3 PLLs summary
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I Digital Control via a common data bus.
The digital section of the R-5000 has a multichip con- Fig. 12 is a block diagram of the control system. The
figuration consisting of a uPD7800G 8-bit micropro- integrated circuits are interfaced by an address bus, -data
cessor CPU, 16K-byte x 8-bit read-only memory (ROM), bus, and control bus. Data flow is controlled by the
2K-byte x 8-bit random-access memory (RAM), and two Microprocessor.
MEMB2C55AP-5 universal C-MOS input-output ports. It also The digital control section consists of the Control unit
l has an optional 8251 serial 1/O port for interfacing with (X53-3020-XX) and Display unit (X54-3010-00).
a personal computer. These components are connected
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R-5000

CIRCUIT DESCRIPTION

e Details of the Units

The control unit is a microcomputer incorporating a
CPU, ROM, RAM, parsliel 1O, serial 1/O (optional),
encoder waveform-shaping circuit, system reset circuit,
system clock, and real-time clock.

The Display unit consists of a display data interface,
A/D converter, fluorescent indicator tubes, an indicator
driver, and a DC-DC converter.

The microcomputer section operates continuously as
long as the set is plugged in, regardless of whether the
power switch is ON or OFF. It also controls the display
of time and runs the timer.

@ Encoder Circuit
The encoder is an optical deivee that provides two count
pulses 90° out of phase. In the Control unit, this two-
phase signal is resolved into an up/down directional
signal and count pulses that notify the microprocessor
of the rotation of the encoder. The encoder has 250 slits,
each slit giving rise to four count pulses so that one rota-
tion of the encoder generates 1000 pulses.

Fig. 13 shows the encoder circuit, and Fig. 14 gives

the timing chart.
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Fig. 14 Encoder timing chart
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Fig. 13 Encoder waveform-shaping
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CIRCUIT DESCRIPTION

e System Clock and System Reset Circuits

The uPD7800G microprocessor requires a 2.00MHz
system clock, which is generated by ceramic oscillator
X1 and 1C4 (3/6, 4/6). Since the system clock consists
of square waves, it contains infinite high-frequency har-
monics that cause internal beats, so the frequency is moved
slightly down to 1.99MHz to avoid interference in the
amateur band.

IC3 is the reset circuit. When the supply voltage is
approximately 4.3V, it sends a reset signal to the micro-
processor and I/O ports that halts them immediately.
The reset signal is cleared when the supply voltage goes
above 4.3V; after the time constant determined by R3
and C10, the microprocessor is initialized and begins
running. (Fig. 15 is a schematic of 1C3 and 1C4 (3/6,
4/6); 7 Fig. 16 is a reset timing chart.)

1C4 : TC4089UBP uPD7800G

(4/6) (3/6)
6

5 X1

33pP

Rt 1M

I x°

Cc1 33P

Fig. 15 System clock oscillation circuit

IC3 : PST520D

RES

29
10 uPD7800G

(6/6} {5/6)
{C4 : TC4069UBP

42+ —

08

Y

RES

Y

Reset Reset Raset

Fig. 16 Reset circuit and timing chart

o Address Control

The address signals (EQ to E15) from the microprocessor
cannot be used directly to select chips; they must be
decoded by IC51 SN74LS138N to obtain a selection
signal. 1C51 has a 64K-byte memory area which is divided
into eight 8K-byte blocks, one for each IC chip. Fig. 17
shows the address control circuits, and Fig. 18 is a memory

map of the R-5000.

sV
SN74L5138N
Ve

—e_ 4

RAA s raers PV Y

1C51:

. A13 A Function Destination Physical address
Al4 B YO ROM 1C52 M [0000OH~1FFFH
Al - C Y1 ROM 1C52 20 {2000H~3FFFH
CcPyU ~—]G2A Y2 =1 1/0 1C53 8 |4000H~5FFFH
addrass signal

—{G2B vy3 [I{s] 1IC2 & |6000H~TFFFH
G1 Y4 Not used —_ 8000H~QFFFH
Y7 Y5 Real time clock 1C57 2 |AQOOH~BFFFH
—GND Y6 »-—] Serial 1/O (Option) IC54 I |COOOH~DFFFH
e J->— RAM 1IC50 i§ ;EQOOH~FFFFH
Fig. 17 Address control division
0000
ROM
- MAIN
2000 | PROGRAM___|
EXTERNAL
CONTROL
PROGRAM
4000
4000 — B port A
PARALLEL /O 4200 — B port B
8255 (II) 4400 — B port C
4600 —~ B control word
6000 Remaining image
6000 — A port A
PARALLEL 1/0 | 6200 — A port B
6400 — A port C
8255 (I) 8600 — A control word
8000 Remaining image
NOT USED
A000
A000 — 1S AB00 — 10H
A100 — 108 ADOO — FLAG-D
A200 — 1M AE00 — FLAG-E
cLock . A300 — 10M AF00 — FLAG-F
A400 — TH Remaining image
co00 €000 — DATA
SERIAL /O C100.—.Control word
Remaining image
8251
£000 EOO00~E7FF — External RAM
RAM Remaining image
FF80~FFFF — CPU internal RAM
EEFF (STACK)




CIRCUIT DESCRIPTION

e Real-Time Clock
ICE7 is a single-chip real-time clock connected to a

32.768kHz crystal oscillator {X51). The microprocessor
reads current time data from this clock chip and displays
it as CLOCK1. The clock chip divides the 32.768kHz fre-
quency by 512 to produce a 64Hz signal that it uses tO
flash the colon every 0.5s and to generate microprocessor
interrupts to read the time at 1s. When CLOCK2 is set,
the difference from CLOCK1 is calculated each time
CLOCK1 changes to create the CLOCK2 signal.

e Display Drive Interface

A timer in the microprocessor generates an
approximately every 1ms for sending display data to the
puPD6300C display driver chip in the Display unit. The
data is sent serially from the microprocessor at a rate
of 1MHz, but is divided to 500kHz by IC3 before being

interrupt

passed to the puPD6300C. The 13 digit, and the 7-segment
signals are buffered by uPD6300. Dp is buffered by a
transistor and the red characters are driven by 8V for
intensity balance.

A total of 40 bits of display data is sent 8 bits at a time,
followed by a negative enable pulse to latch the data in the
pPDB300C and light the display.

The uPDB300C has a Bl pin that can easily be connect-
ed to a duty-control type of dimmer. In the R-5000,
a 555 timer is used for duty control by a one-shot multi-
vibrator on the latch pulse (CH). The Bl pin is high when
the dimmer is OFF and receives a square wave with a duty
ratio of approximately 20% when the dimmer is ON.

Fig. 19 shows the Display circuits.

Yo florescent displat-tube
A

MmN - O
- - - ~© T MmN
&‘, e D uToO w0 0WO OO0 R R R I
- o—nmqmohmme:gg.’-'ﬁe":gg
) IC1 : NE555P oooooooooooooooooooo
2 ,
c18 8 1
o1 (IH-e—vee  GND
37 2 —_————
c20 L3 DiS- a
01 5 CHARGE THG R
» ] THRESH OUT
5 |CONT 4 —_——— T
. vot RST
c19 ®
7/ -01
’ 20 bit Display buffer resistor J
11
B T i e |
13 8i
28 9 D Q——j —‘lf 20 bit Serial shift resistor F/F sO
CL PR kl\___________________uu
10 7Li_3
7 4 —_—
1c3 : Tcao13sp €S Contro
uPD7800G (A/2) Cireuit
a .
L | 1C1 : uPD6300C
46
5
D
§ _|2
26 O—— CcK Q
scKk 3
CL PR 1C3 : TC40138P (B/2)

Fig. 19 Digital display circuit
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CIRCUIT DESCRIPTION

o A/D Converter Analog |nput

The R-5000 uses four A/D converters to generate digital
signals for 1F shifting, carrier point correction, scan speed
and scan resume time, which are read by the micropro-
cessor. The A/D converter in the Display unit is linked by
the channel select signal and control signal for data input
from the Control unit. The microprocessor sends the

channel select signal first. A positive-going pulse from
port BO of 1C2 : MEMB82C56AP-5 resets the MB4052 A/D
converter. After nine clock pulses from port CO of the
uPD7800G have been sent, the digital output of the A/D
converter is sent to port C7 of microprocessor synchro-
nized with the clock. Fig. 20 and 21 show the ciruits as-
sociated with the A/D converter and the timing diagram.

RY 6.8K
| ¢
Rs 100 | & Scan
- resume
| R7 470 z time
1C2 : 7
MSMB2CS55AP -5 —4- 8V
I Scan
speed
c1 DG I
9 8
co A3l ; SWITCH
::’ S A2 = - UNIT (A/8)
214K Alfg : R18 39K SWITCH
13100 A%Ig < L UNIT (B8
csl b B \R/S 2EX1 3 I 4 : g:;':ter
19 cc2EX2T R19 12K T & X
) 12 Veel AG f § correction
c7 Y o WS
18 1C2 : MB4052 777 4
IC1: R15 820
uPD7800G AW 4 F
I VRE 1K X 1 Lox| shift
F e
§ < VR5-1
T < 10K(8!
CONTROL DISPLAY UNIT IF shift Lry
UNIT center s u_._';
I cofrrection
>
Fig. 20 A/D converter peripheral circuit
Display unit
cd 7 o2
{ &
- { frunm
(03} <L J¢ j
r X AN Y4
— - i T
CO ed” o
P
1 2 9

1 2 ’Jil—‘ 1 2 IJ_Q_L—‘ 1 2 "J’i‘—

00 — X X,:T jf

Conversion data

- CH1IF shift

XXX S

%,____/
Conversion data

CH2 Carrier point

) G -

_

Conversion data Conversion data

CH4 Resume time CH3 Scan speed

XXX

\j
A

el

Y

Fig. 21 A/D converter data timing chart
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CIRCUIT DESCRIPTION

e PLL Data

The R-5000 has five phase-locked loops, four of which
are standard and one of which is part of the optional
VHE converter. Two types of loops are used: an MB87006
for serial data input and an MNB61471C for 4-bit parallel
data input. Data is generated from the VFO and the re-
ceived frequency in memory by calcuculation, and sent
to the PLL chips.

The MB87006 chip for PLL2, PLL3, and PLL5 uses
serial input data. It requires two inputs: the reference
frequency division ratio and variable divider data. Since
the comparison frequency does not have to be changed, it
.is sent only once, when power is switched ON.

The MN6147C chip used for PLL1 and PLL4 is a 4-bit -
. P . L. Ref.Frea. [X 1000] X 100 X 10 X1 X1 1F shift]

parallel device. Reference division data and variable divi- TTz]s]<]s]e] 75 e 1ol [12[13[1¢[15[16] 17 18]19] 20[21] 22| 2 1
sion data are set by sending data eight times with clock T T 1 t ] T T I T T I T T T T 1 T T t t T ‘
pulses. The chip has an internal latch so only the bits that - g
change in G1 to G7 are sent; data is latched on the G8 cLo— o1 - | - I " l - | - I p
latch pulse, which shortens the data transfer time. (See o — - T
Fig. 22 and 23.) . R 1 1 B

DA1 O—

DAQ O—

Mora than 15us

M5M82CS5AP 5
{1c2)

-

Ports BO to B6 of 1C2 : M5M82C55AP-5 and SCK and
SO of IC1 : uPD7800G are data output ports. From :
the microprocessor’s built-in serial ports CSK and SO, 1}
the MB87006 phase-locked loop receives microprocessor
data multipleded with display data. Latch enable pulses
are sent from microprocessor ports B4 (LE2 for the UHF
PLL) and B6 (LE1 for the HF PLL), and from port BS of :
IC2 (CL2 for PLL2). At the MNB147C chip, ports BO to 3
B3 of IC2 are the four-bit data; the clock pulses come :
from port B4 of 1C2 (CL1 for PLL1) and port B6 of IC2
{CLA for PLL4)

s PR i st

Main counter Swallow counter

i F s

. MNB147C
Fig. 22 Relationship between data input
terminal and programmable counter

Port I

T L]

B4~B7  m—

B0~ G1 G1 G2 G2 G3 G3 G4 G4
B3 Address < Data >< Address Data Address Data Address Data

Fig. 23 MN6147C PLL data

e Band Information

The 4-bit band information from the Control unit is sent
to the RF unit and optional converter unit, where it
selects the RF bandpass filters and the VCO of the last
phase-locked loop. Hexadecimal 0 to 9 designate the HF

Address Data Addrass Data Address Data Address Other

band, hexadegimal C to F the VHF band. Table 4 indicates §
the bandpass filters and voltage-controlled oscillators §
selected by the band information.

BAND data . .
dg‘gfgg RB3 RB2 RB1 RBO B.P.F. veo Active pin
) 0 0 0 G | J(21.6~30MA2) vCco 4 pin 1
1 0 0 0 1 |1{14.5~21.5MHz) VvCO 3 g |pin 2
2 o o0 1 0 |H(10.5~14.5MHz} g |pin 3
3 0 0 1 1 |G {7.5~10.5MHz) veoz2 % zm 4
4 0 1 0 0 |F (5.5~7.5MHz) § pin 5
5 0 1 0. 1 |E(35~5.5MHz) 3] f pin 6
6 o 1 1 0 |D(25~35MHz) veo 1 ‘gj pin 7
7 0 i 1 1 | A (0~0.5MHz) e $ |pin O
8 1 0o 0 0 |B{05~1.6MHz) €O lpin10
9 1 0 0 1 | C{(1.6~2.5MHz) pin 11
A 1 0 ! 0 Not used
B 1 o 1 1
c 1 1 0 0 |VA(108~123MHz) | VCOLL |{s g |Pin12
D 1 1 0 1 | VB (123~138MHz) VCo L 345 pin 11
£ 1 1 0 | vc (138~155MHz) VCOH 8:8 2 pin 10
LY N = - o




CIRCUIT DESCRIPTION

is selected, and the state of the switch is read. If a switch

¢ Key Scan
z-r1s C and A of IC53 : MBMB82C55AP-5 form the key at is on, the corresponding bit of port A goes low, indicat-
+an matrix. The key scan signal is output on a negative ing which switch has been pressed.

culse from port C. The corresponding column of port A

N ' ..

- o lcB3:
292932322 msmeacssars O 5 8 S 3 8
NOEORRRE SE er S E
|N°UT S0 ] $2 s3 s4 s5
1 2 3 4 5
ko LsB UsB cw AM FM B
¢ 1 |8 7 8 g 0 _
3 ANT1 ANT2 MSR FSK
4 K2 M/V M»V SCAN M-IN CLR ENT
— K3 - HOUR A/B STEP H/V DOWN
= ‘1 K4 - MINUTE | LOCK A=8 - up
l 3 KS VOICE - CLOCK! — - -
ki ON OFF
'3 K6 | pve | ime | SOFF | -~ - -
i kK TIME
=1 K7 TIME seT | cLocK2 - - -
l ‘_,, — i Notused
Fig. 24 Keyscan matrix
If ® Static input
E ¢ Extended Functions IC1 : uPD7800G
§ Dwdes D65 to D72 provide extended functions with Terminal Signal Function
I £ etinitions as listed in the table below. These extended Name |No. | Symbol Name
: functions are read only once, when power is turned ON. CO {25 | EUD |Encoder UP/DOWN signal |H:UP, L : DOWN
— C1 24 PWR | Power switch signal H:OFF,L:ON
£ |- Shipped When dioda cut : c2 123 | uULK 1PLL lowdigitunlock :j bﬁEgCK
065 ! pj .
B isplay 10Hz 100Hz & s 0o IV o dat
i onverter data
066 . Mode Morus Single tone o
! buzze
067 F : IC53 : M5M82C55AP-5
U467  FMstep | STEP ON : | STEP ON : 500Hz
- 2.5kHz Terminal Signal .
P Function
3 Busy FM, AM | All mode Name |No. | Symbol Name
. stop only . H : NONE
R BO |18 | MT2 |External mute signal . ’
™69 Memory | No | The BAND UP/DOWN switch is L : MUTE
+ search exist the search button, which is valid 81 19 | BSY |BUSY signal {counter stop) H: NONE,
in the MSR and MCH modes. L : BUSY
In the MCH mode the channels B3 |21 | HUL |PLLIF highdigituniock | H 7 DS
stored in memory are searched. L : LOCK
In the MSR mode, the channels B4 |22| VUL |PLLVHF highdigituniock |7 B¢
not stored in memory are searched. L:LOCK
Not usad B6 |24 | CO |BUSY stop TO/CO H:CO,L:TO
. H : VS-1 sound
) ) : B7 25 BY VS-1 BUSY signal X
}’;‘fmory . OFF Memory Protection : ON output, L : NONE
. :;:o Ch.annel-information that has been Table 6 Static input signal list
written into memory cannot be e DC-DCC
altered or erased. Channel infor- ) onverter o
mation is erased, however, if back- The DC-DC converter drives the fiuorescent indicator
up power is lost. tubes in the Display unit. The converter changes 10V input
Table 5 E ) into —21V and 3.4V AC outputs for the filaments. The
xtended functions negative voltage (—5V) required by the IF unit is delivered

from the —21V. The converter consists of two 2SC1959(Y)
self-oscillators with frequency of about 17kHz.



CIRCUIT DESCRIPTION

e External Control Baud Rate Oscillation Circuit

When serial data is exchanged between the R-5000 and
a personal computer, usual transfer rate is 300, 1200,
or 4800 baud. The desired baud rate is produced by a

binary counter that divides the frequency of 2.4576MHz
of ceramic osciilator (X50) in the Control unit.

The circuit can be set as high as 76.800 baud, best in

practice the upper limit is 4800 or 9600. baud.

12288MHz 614.4kHz 307.2kHz 153.6kHz  76.8kHz  38.4kHz
(76800 (38400 {19200 (9600 {4800 {2400
baud) baud) baud) baud} baud) baud)
Qi 2 Q Q4 al
9 a 7 3 6 5 s 3 6 2
1C55 : TC4040BP
{OPTION}
IC56 : SNT404N
2.4576MHz
(1/6) {6/6)
102 13 p 2 D D D 0 D D
[ 10 CcP [o1 4 CcP CcP cp cP
X50 CLOCK rQ a RQ R3 RA RQ
+—i0— [ ] i T 7
R52 ) l W o o -
¥ Av‘v‘ﬁ 1
s 2.2K s RESET — = = — - =
518l L 8 3R AR 3R g R G R g R
§ g é cP cP cp cp cP cP—
” » 4 " D D D D D D
1 4
Q12 a119"® a0 ! w9 0" o 4
600Hz 12kHz  24kHz  4.8kHz 9.6kHz  19.2kHz

{37.5 baud) (75 baud)

(150 baud) {300 baud) (600 baud) (1200 baud)

Fig. 25 Serial interface baud rate oscillation circuit

e OQutput Ports
1. Mode signals M1 to M6 (uPD7800G ports A0 to ADB)

The signals designating the LSB, USB, CW, AM, FM,
and FSK modes are sent from the microprocessor. When
the mode lamp on the keyboard assembly lights, the
corresponding mode signal is sent 10 the IF unit. These are
open-cotlector output.

2 Timer Relay Signal TRL (uPD7800G port AB)

To support the timer and clock display functions of
the R-5000, its microprocessor begins running as soon
as the power cord is plugged in, and keeps running as
soon as long as power is supplied. The timer relay signal
turns the power of the receiver section ON and OFF at
the time set by the power switch and timer switch, using
an open-collector signal.

3. VS1 Data PSO to PS4, SR (IC2 :
AQO to AB)

Ports SO to S4 output audio data. After the audio ‘

data is set, SR goes active (high) to send the audio.
4. Blanking BLK (IC2: MBM82C55AP-5)

This signal removes the clicking that accompanies PLL
switching. The signal is active (high) during the blanking
period.

5. LED Output (IC2 : MBM82C55AP-5)

These open-collector terminals carry data that drives
the LED indicators on the keybaord assembly. All four of
the IC pins are active-high open-collector outputs. The
inidcators light when the output is active.

See Table 7 for a table of inputs and outputs.

"

%

MBMB2CE6APS &
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CIRCUIT DESCRIPTION
I I1C1 : uPD7800G IC2 : M5M82C55AP-5
?aTminal name |1/0 | Active | Symbol Function Terminal name [1/O | Active | Symbol Function
A0 ol H M1  |LSB mode AO ol H PSO
I Al o| H M2  |USB mode Al ol H PS1
A2 o H M3  |CW mode A2 o) H PS2
A3 o] H M4 - |AM mode A3 o H psa |
I Y o| H M5  |FM mode Ad o| H PS4
i A5 O| H M6 |FSK mode A5 0! H SR
. AB (¢] H TRL |Timer relay AB (0] H BLK [Blanking
I : A7 O H BZ 80 ol H DAO
. BO (o] H BO 81 (0] H DAT1 Combinedly used for
B1 o] H B1 B2 0 H DAz | ADCS and MN6147C data
: Band data
B2 o| H B2 B3 o] H DA3
I i B3 ol H B3 B4 0 H CL1 |10Hz PLL
: B4 0 H LE2 |VHFPLL enable B5 0 H CL2 {BOkHz PLL
; B5 O H LEF |Display enable B6 o] H cL4 |BFOPLL
l ‘ B6 O| H LE1 |HF PLL enable co o] H AL1 |ANT1LED
B7 Ol H RES o 0 H AL2 |ANT2LED
; co | - EUD1 |Encoder UP/DOWN c2 o] H MSC {MCR LED
I ; c1 ! - PWR |Power switch c3 ol H LKL |LOCK LED
i c2 | - ULK |PLL low-figure unlock C6 (0] H Co
i - A/D address
i c3 o H X ) c7 ol H C1
: Display data
., c4 0 L DP
I i C6 o] H AK  |A/D acknowledge
" c7 = DO |A/D data
I - 1C53 ; M5M82C55AP-5 .
¢ | Terminal {1/0O Active Symbol Function
name
I , AO ! L KO
. Al ] L K1
A2 ] L K2
| A3 l L K3
Key sense column
I A4 t L K4
‘ A5 I L K5
e AB ! L K6
i A7 i L K7
L 80 1 ': SCJT“;UTE' MT2 |External mute
l B ' ::' QS;EUSY BSY |BUSY signal
B3 | ':; Egé‘SCK HUL |HF unlock
' B4 |1 'I:': :_ch"SCK VUL  |VHF unlock
e B6 | H:CO, L:TO CO |Carrier operate
I /2 I BV BY  |VS-1BSY signal
c o L S0
<& Jo L S1
I ; c2 o] L s2
| : c3 o % 3 Key sense
7 ca (o] L s4
l ¥ Lo o L s5

Table 7 1/0 signal pin function

e



SEMICONDUCTOR DATA

Keyboard Ass'y (W03-2005-05)

- s e mm

0S8
0 54
—0s3
052
-0 st
o 050
- - - T
57557 2787 3%&32&5% 2737 zgkazkgzsg%iqugz SRR TI R BETATETENE
O K4
-0 K3
O K2
O K1
ol o O KO
lwn«mg,.mge:‘::zi’e:seaagmxa$
s ;(L ;<L g (g gl |2 g 15| (= Bl B] 1B 1B ;(Lg gi gl g ;dL g‘L £ | Qutput signal name
w 7] " (%} [} 2] w 0 0 7] w (2] (7] w n 7] n Z]
éa@éé&&m@k&&gééko oé\cLoo\&\a‘CN”
3‘“325{:& (\(gz\o:zu:izél-\xmam\; zcsu'_l\xt'l':%swname
a 124 D < @ = 0 rS < < 3 = 2 2 < e ES Q )
- - T T = - T - . T - 2
g § § é é g g é § é é g §<—LEDcolur
g & 5§ & & & ¢ & & ¢ £ & £
sl el e] ] 28
IR IR R L R U U I Ua R Ve U I
AN AR FA AR AN F AL FAR AN WAY WA A AL
) SL8LEL8LELE
(-] - N
FAR-AR-AR AR AR
¢ ¢ ¢ -—08C
MN6147C (PLL unit 1C2, 1IC14) ® Block diagram
® Terminal connection diagram W a -
. -~ N Control
16 2 coefficient circuit
FMLO O—ib—-DO—‘ pre-scaler ey
./
vss[]1 18] FM/AM
oo []2 17 ] swimw
— Swall t
Ssct [: 3 16 j EMLD ow counter
Gsc2 {4 15[ AMLD FM/AM O
9
13y v
CK‘IES :] oD CPL || Main program-
CK2 C 6 13 3 DAO 13 mable counter
DAO O————
VCKE 7 12 j DAl g__[—__- Data latch j
o8 11[] oAz DA1
¥ L.
cre[Jo 0[] oa3 DA? O—n Phase 8
Ref. f mparat
10 c:umree"quency _.lMPXJ—. comparator PO
pa3 O—— | 2
LDO
3 4 05 6 73 14$ 1<E ’
) osc1 0sCz  CKI CK2 VCK VDD VsS
o Terminal functions
Terminal No. | Symbol Terminal function Terminal No. | Symbol Terminal function
1 Vss GND 10 DA3 | Data and address input {MSB)
2 LDO(QO)| Lock detector output (OSC circuit output) 11 DA2 .
Data and address input
3 0sC1 ) 12 DAI1
4 5MHz X'tat OSC -
4 0SC2 13 DAO | Data and address input (LSB)
5 CK1 Clock output 1 {662.5kHz)* 14 VDD | Main power supply {+ 5V)
6 CK2 Clock output 2 {250Hz) 15 AMLO | AM band OSC signal input
7 Vck | Clock divider circuit, battery back-up (+5V) 16 FMLO | FM band OSC signal input
8 PD Latch detector output (three states} 17 SW/MW | SW/MW select
a Fal=Il I ateh clock 18 FM/AM | FM/AM select




T ® ' ' '

Q e
vee 1 8 M1 2
i | ;
N 2 IN : D1 Q1f—D2 Q2 D3 Q3 D4 Q4 ——D-—o
ouT

7 ™2 AMP R A
CH 3 6 M3 cK1 cK2 cK3 cxe P
GND 4 5 OUT J_ [ R l- R R

6 - o
{Top View)
03 ét 34 .

L
l MB87006 (PLL unit IC8, 1C12)
® Terminal connection diagram
I osCin 1 [:‘ o) LJ | 116 98 Terminal No. | /0 Terminal name | Terminal No. | 1/0 Terminal name
oscout 2 [ [} 15 ov 1 i OsC in 9 ! Clock
v 3 [] [} 14 ReFaut 2 O | OSCout 10 | Data
vop 4 [} [J 13« 3 o | i 1 | | LE
PDout 5 E j 12 Moduius Control 4 — VDD 12 0o Modulus Control
vss 6 | ] 11 e 5 O_| PDout 13 o | fr
o7 1 ] 10 Dawa 6 — | Vss 14 O | REF out
l fin8 ] [ 9 clock 7 0 L.D 15 0 |oVv
(Top View) 8 ] fin 16 Q $R
[ ] Block diagram r 14-bit shift register - -|
l 14.bit shift register
l L"LULUMUJLL—‘
LEO-
14-bit latch 13 o
I ' 14-bit latch |
f [ TS ] T IU__’ ]
: 0OSC in :1 : ! r- Programmable*reference divider _ll — LD
: 2 1 b I ﬁ Binary 14-bit reference countergl-———ﬂj
: 0SC out Ot l I
: —_——— 15
| I | L [0 °R
14 l_' - V7o shittregwer | divider | 16
: REF out O o <I T:]r 7-bit shift J 10-bit shift I ™ O oV
;‘ regnster reglster
8 1 -Lu .LU .L_ m m
l p fin o——l-—m - 17-bit fatch
% ‘ |
; | | ; 7-bit latch r 10-bitTateh ==
; I_ i st J L— m | | I I I E@-:—DO PD out
I H r_ Programmable dlmder l———l
! Control 1 3
3 Da'a © r : | SBV‘:;TIYOYVZCbOIItJﬂ‘IGI' | r :f':;::l’;:'oﬂ—ﬂbbrre COU"(E(J_T‘.-—_——-’O fv
l 3 L I Contral mrcult ] I
12
; Clockgr L _! »O Modulus
F Controt
I uPB551C (PLL unit IC9) e Block diagram
® Terminal connection diagram "{'r‘s "?27

CH Vee GND

® Divi . .

Divide ratio ® Terminal function
o

g;?: Tm | M2 | M3 Terminal No. | Symbol Function

40 |enolenD| L 1 Vce Power supply terminal (+ 5V)
| 21 | 2 IN AC signal input
|44 |GND|GND| H g

20 |GND |V 3 CH Check, Normally GND
En <] L 4 GND | GND
JL__G\ND Vee | H -

10 V) 5 ouT Qutput terminal
— | Vee | Vee L . -

1 vee | Vee H 6 M3 Frequency division ratio
— 7 M2 Frequency division ratio _ —




R-5000

SEMICONDUCTOR DATA

uPD7800G (Control unit IC1)

e Terminal connection diagram

151 [j ~ [ 84 Vec (+5V)
EXT 2 [ ] 63 Et4
o7 3 ] ] 62 E13
06 4 [ [] 61 E12
055 [ [} 60 EMN
pa 6 [ []59 EtO
03 7 [J ] 58 E9
p2 8 [} ] 57 €8
o19 [ ] 86 E7
po 10 [} ] 55 ES
INT2 11 [ ] 54 ES
int1 12 [ ] 53 E4
INTO 13 (] | ] 52 E3
WAIT 14 [ ] 51 €2
M 15 [] ] 50 E1
wr 18 ] ] 49 €O
aB 17 [ ] 48 B7
c7 18 O [} 47 86
cs 19 [ [] 46 BS
¢s 20 [ [] 45 B4
ca 21 [] [] 24 B3
c3 22 [ [ 43 B2
c2 23 [ ] 42 81
ct 23 [] ] 41 80
co 25 (] ] 40 A7
scK 26 [ ] 39 A6
s1 21 [ [] 38 A5
so 28 [ [] 37 A4
RESET 29 [ [] 36 A3
STB 30 [ [] 35 A2
x1 31 [ [134 A1
{ov) vss 32 [ 33 A0
(Top View)
TC4069UBP

{Control unit 1IC4)

e Block diagram

\
| RN

o1 2]
12 3[&
02 4]
13 5[&
03 6|

Vss 7:

314 VDD

v e
v
v b

{Top View)

o Block diagram

%
i
3

5
i
| i
u. 1
16 Y2
@ g0~
16r l-’g < 53
3
O LATCH :
x1 TNC/DEC
PC
SP DATA
INTO o= v A MEMORY
T B 3 MAN | (128 BYTES)
INT1 o—
CONTROL D E G.R
H L
INT2 o—— v A
B c ALT
D E GR BUFFER
H L
BUFFER
8
DO~
o7
T L B
sto LATCH] [LATCH PSW
vl SERIAL
SEK om—>] o1 ook INTS
SO o 5 ,’
C3/SAK O F/F ALU INST ;
® DECODER
[ s
8 8 RY B
MODE C MODE B ;
1 ! HOLD READ/WRITE |TIM|NG SYSTEM
[PORT C| [PORT B} CONTROL CONTROL CONTROL|CONTROL] -
b Ry
V7
¢, ci1~ BO~ a0~ c1 ¢ RO WR C5/ ML = e = B Veo Vs
co c2 87 A7 HOLD HLDA oM \; b L’f, @
- o
TC4011BP TC4030BP
(Control unit IC5, 1C7) (Control unit IC6)
® Logic circuit ® Block diagram
TC40118P (1/4) S
A X’A': 1 [] 14 vpo
B g:j-_-) D D 2 [ [ 13
. 3 [ (] 12
e Block diagram
a [ ]
TC40118P . s [ ] 1o
——1
1 r_J- [ 12 vop s [ [ o
2] [ ]13 vss 7 [ 8
3 [ [ ] 12
4 1
O ] e Truth table
5 10
O [ INPUT QUTPUT
6 [] mE A B X
vss 7 [ 8 L L L
L H H
H L H




Vee

GND

I M5M82C55AP-5 (Control unit 1C2, 1C53)
o Block diagram
37 A7 \
+5V) Ve 26 ::
GroupA ’8 8 GroupA 40
GND 7 control - !(’ortA) 1 »1/0 Port A
. 8 bit
| ¢ :
&l 4 )
a GroupA 10 7 3
Data PortC n
bi {Upper 4 bit) 12
Data bus bzifer 8 -~ 13
"8 bit & i/0 Port C
Inner 17
. 4 Group8
: Ict data bus PortC 16
: wpoTB00G | $ (Lower 4 bit) 15
R—D 17 ead input r 14 CO
__ Write input L 25 B7
I WR 16 Port address s w L 8 24
Input sl R 23
4 E10 59 GroupB
Port address control Groupg |, 8 | 8 Port8 22 1/0 Port B
1 Input SO 9 control (8 bit) 2
b 20
# Reset input RESET 35 19
: [ o 18 B0
¢ Chip select [+ BI j 1
; l <
I iC51 .
‘ SN74LS138N MB8418-20LP-GRA (Control unit IC50)
: N ALIC2:Y3 12 .
11) At 1C53:Y2 13 e Block diagram
I £ e Terminal connection diagram . AT0
\J E10 | | ial
g A3 1 E :] 40 A4 z Address Low rﬁgona
: Vo A A2 2 E [] 39 As 1O port A s o1 buffer decoder 128x16x8
port por — 1
: a1 3 [] [] 38 As Ic1 : £ A4 7
i A0 4 [ [] 37 a7 #PD7800G H csB
g R/W control input BD 6§ E 3 36 WR  R/W controt input E A3 1/0 gate
G Chip select input &8 6 E : 35 RESET Reset input / bA:;zss cotumn
I 3 tovieno 7 [ 3400y decoder
- S m,mmm{ st 8 [] ] 33 D1 ch
d so 9 [} ] 32 D2
¢ €710 [} [} 31 D3
Data b input
I c6 11 [ [] 30 D4 r e e 1/0 buffer je—CSB
‘ cs 12 [ ] 29 D5 T
2
2 10 portC < 4 13 E :] 8 06 J Reset csB
4 co 14 E ) 27 D7 IC4 _
¢1 18 [ 26.veelsv) TeacssuE? C_SZ<_ Input
buffer
‘ c2 16 [] ] 25 B7 aso
\ 217 [ 1 24 86
B0 18 [ [] 23 85 1/0 port B [
YOporig ¢ B1 19 [] ] 22 B4 t
Y7
B2 20 E ] 21 83 O~ Or
cst: +sv bo ©7
: ® Basi . (Top View) SN74LS138N 1 —_—
I sic function /0 Data
St 1so |cs [rRo [WR Function T . .
L L L L H | Data bus < Port A ; BATT. ® Terminal function
: L H L L H | Data bus« PortB g Terminal Function
H name
ji L L H | Databus « PortC o1 | Address input
~ ress inpu
—] L L L H L | Port A «Data bus 50~07 | Data :; p—
~ ata input/outpu
—:\f_H\ L H L Port B « Data bus o Chi r 1 L
ip selec
l i L H L | Port C+ Databus 55 | chip siect 2
: ip selec
=1 H L H L | Control register < Data bus — -
] }‘;-L;LH Data bus is in the high-imped ot WE Write enable
-— — ata bus is in the high-impedance state. —— —————

-



SEMICONDUCTOR DATA

SN74LS138N (Control unit IC51)

e Logic circuit

MBM27128-25JB1 (Control unit 1C52)

e Block diagram

Data output

—
43——0 Yo + 5V —— Do D7
TN
. Vee e
Y1
Gt ‘,_,D)__o GND
Enable Vpo
inputs Y2 —
G2A OE
G28 = QOutput enable
Y3 — Chip enable  —=1 Qutput buffer
L 3 Data PGM Prog. logic
D)—o outputs 17
Y4 RD
[ |
{ 1c1: E0 - Ao S : Y decoder Y selection
A . Y5 uPD7800G 2 aa ]
N
Select Y6 g ASPT ] 131072 bit
inputs BO__% y‘-‘{> p 3)—0 5o 3 E X decod (612 x 250
: 1651 : L 1 ecoder Memorial
Y7 SN74LS138N €13 yA13 < alley
co—Do————»—cV —
1C52 - MBM27128-25J81
e Block diagram e Terminal function
+5V Terminal name Function
o2 E12 A1 16 vee ZHoy AO~A13 | Address input
15Y0 7128-25J81 (1C52 ~
63 E14 B 2 3 Avo n:i?‘wg czEs 25J81 (1C52) D()__D? Data output
Ic1: 1 E15 c3 c v1 141 CE Chip enable input
uPD7800G G2A 4 MBM82CE5AP-5 (1C53) = -
T G2A Y2 TR7] PinG 8 QE Qutput enabie input
+5V L G2B Y3 M5MB2C55AP-5 (1C2) PGM Program input
bl 12v3 Pin6 CS
— G 6 G1 ¥4 11 va Vee Power supply
18358 v7_ Y5
1€50 : Y117 Y6 10 Y§ pDB251AC 1CS4) Vpp Program power supply
ME8418-20LP-GRA Q o 1AC (IC54
GND 8 LT Pin 11 T3 GND Ground
e Truth table
INPUT
OUTPUT
Enable Select
G1 G2 Cc B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H M
H L H H L H H H H H H L H
H L H H H H H H H H H H L

Note 1 : G2 = G2A + G2B
Note 2 : H : High level

L : Low level

X : Either “H"" or "'L"
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SEMICONDUCTOR DATA

4PD8251AFC (Control unit IC54) : Optional

e Block diagram

1C54 : uPDB251AFC

1C56 :
SN7404N
7014 8 o 8 Trans- s 6
D7~D1 ata mit TXD
- »
Data bus 54,4—. bus buffer L Lo la TxD
buffer (P—S) 8 9
7404 2.4576MHz Ot | o 0L l-———o 3 RXD
12 / t l >
ROY
Tr'ans- TXE Not use
- pmneppd Mt Not use
control XC
PD7800G /l #» 1C55 (TC4040BP)
. R/R 3 pin (B0 rate : 4800)
E8 control
RD logic 8 | Receive RXD
. buffer e O
(s—p)
SN74L8138N Y8 9 pin b
cTs 5] O — ;PD7800G INT1
mooem | g | L,| Receive 12 pin
RTS 6] O control control SYNDET/BD
Not use
@ 1C56 :
SN7404N
Inner
data bus
TC4040BP (Control unit IC55) : Optional
® Block diagra SN7404N
1 m .
g (Control unit IC56)
a1 Q2 Q3 Q4 as Q6 .
9 7 6 5 X 2 o Block diagram
—
1A 1 E j 14 Vce
1Y 2 [:j i;l 13 6A
eroeR ° ° b ° b b 2a 3 [ (] 12 oY
10 cp cP ce ceP CcP ce y
R 0 RQ R Q ra R a Ra 2v 4 [ i:}”“
T i T T T j 3as [ ] ] 10 5Y
RESETO——DG——v = I - g > ® ‘ :y
1 l I; I ;[ J, av 6 | i] 9 4A
aR g R aR aR SR g R ano 7 [ BEE
cP cp cP P p P -
¢ ¢ ¢ (Top View)
D D D D D D
15 14 12 13 4 .
an Q10 Q9 08 a7
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R-5000
MSM6242RS (Control unit IC57)
¢ Block diagram
32.768kHz
0 sec. .
¢ aali it P 24/12 bit
bit
D3 1 | I
D2 w s1 | s10 Mit | MIt0 Ht | H10 w
= “ | ] 1
D1 5 W\ - ] J ) )
Do
= l .
p1 | D10 mot | MO10 v1 ] vio
| | ]
WR w »
B - L T 1 - ]
RD R » -
b t B84Hz
1 sec. carry
A3 é c w co T CcE cF 1 min. carry
A2 j ‘a‘ (Z) k P )] 1 hr. carry
Al @ 8 o -
w w
Chan RN
Cs0 0 .
I * §1~W~Y10 : clock-count register
ALE * CD~CF : control ragister
cst
e Terminal connection diagram X'tal filter (L77-1256-05) (Control unit X51)
——\J_T e Oscillation frequency dependency on supply voltage (Ta=25°C)
STD.P 1 [j [ 18 voo AF/E (PPM)
G50 2 E :] 17 XT
1+
ALE 3 E j 18 XT /
a0 4 [] ] 15 cs1 o 1 2 3 4 L8
a1 s [ [ ] 14 Do
a2 [ [] 13 o1 14
as 7 [ [J 1202
o8 [ | 11 03 27
ano 9 [ 10 WR =l
(Top View)
—4 +
XT XT . .
® Oscillation frequency dependency on temperature
u 60 80
+ Tal*C)
CG I I Cp
Crystal : NIPPA MX38T (32.768kHz) =50 1
Load capacitance CL = 13pF
Equivalent serial resistance 30k (max.)
Frequency characteristic secondary tempe-
rature coefficient : —4.2 x 10°*/°C
CG, CD : 22pF (with a temperature characteristic w00 | \

of "0")

-l

i III ‘\‘

i

i

i
&
3
1
..:
l
i
£
®
;
I
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SEMICONDUCTOR DATA

4PD6300C (Display unit IC1)

o Terminal function

Terminal No. | Symbol Terminal name /0 Function
. High dielectric-strength {40V) output in the Pch open.
~ ~ d
1~7 013~019 | FIP segment driver 0 Corresponds to the output of Q13~Q19,
ol - _
8 SO Serial data output pin o Output seria d‘ata thfe trallgng edge of SCK, when the n-number of uPD6300Cs
are connected in series, this can be connected to the Sl of the following stage.
— . . This input can turn off all indicator or displays, and can dim them by applying
9 Bi Blanking pin : a random duty pulse from outside. Active low.
. Transmits the connects of the serial shift regi i
16 o Latch pin | S o] i : s i t. egister jto tt'!e'buffer rc'egnster at low
level, to latch the connects at the rising time. Active rising {leading) edge.
) . . This is the data input pin. Inputs data to the shift register at the
1 St Serial data input pin | rising edge of SCK.
. . . Reads out the Sl data to the shift register at the rising edge of SCK.
k t | .
12 SCK Serial clock input pin Outputs data from SO at the trailing edge of SCK.
— ] . When CS is high, this inhibits SCK and TH, and when CS is low, activates
13 cs Chip select pin 1 SCK and TH.
14 Vss GND — | Connect to the GND terminal of the system.
Pch open-drain system, high dielectric-strength output.
Corresponds to the output of 00~012,
VDD
156~27 OO~O1 2 | FIP segment driver 0 Pch
Vss 00~019
28 VDD Power supply pin - |5Vx10%

® Terminal connection diagram

./

o131 [ ] 28 voD
014 2 [ [ 27 o12
015 3 [ ] 26 o1t
015 4 [ ] 25 010
017 5 [ 1 24 09
018 6 [ ] 23 08
o197 (T [] 22 o7
so 8 [ [] 21 06
89 [ [] 20 05
A 10 [ ] 19 04
st 11 [ ] 18 03
sck 12 [ [} 17 02
ts 13 [ [} 16 O
Vss 14 [T] 15 00
{Top View)

® Logic circuit

4,10
RESET O—

SETOELB—D%

—— L

e Block diagram

54D Q1190 Q13




MB4052 (Display unit 1C2)

SEMICONDUCTOR DATA

e Terminal connection diagram

AG1E ’

] 16 veo!

Exz 2 [| ] 15 Vee?

ext 3 [ ] 14 Rs

a0 8 [ [] 13 paTAOUT
at s [ [] 12 AbcCLK
a2 6 [ 111 cs

A3 7 [_—_ :] 10 co

oG 8 | 9 c1

(TOP VIEW)

e 1/0 signal pin function

Ccs 20|

8 o W iIC1:
® Block diagram ol ©
- @
\
Comparator
IE-SHIFT Ao
13 Oata out C7LBB
Y W
Carrier point A1 8 .
correction 12 ADCCLK C6 19
4 Multi- s
Comparator
Scan A2 6 . Resistor 11 cs
speed plexer 8

L
1C2:
Scan A3 7 MBMB82CS5AP-5
resume time -~
[
8 bit 14 RS

DAC
<— Ex2 2
RS 7.5k Regulator
Veel/2
EX1 31

2.5k

D
Y—

AG 1
DG 8

!

|

2
vt 16]
h
Vo2 15 L

pPD7800G

Pin No. Pin name Symbol Function
1 Analog ground AG Ground terminal
2 Range expander input EX2 Analog input pin for expanding the range.
Analog output pin for expanding the range. Connect to any pin from AQ to A3.
3 Range expander output EX1 By using EX1, EX2, the range is expanded to the X 4 range.
4~7 Analog entrance AO~A3 | 4-ch analog input pin. Channel 1 is selected by channel select input CO to C1.
8 Digital ground DG Ground terminal
9 | , cO The input pin to designate the analog input channel for A/D converter. This signal is latched
Channel select input
10 C1 at the trailling edge of CS.
This is the chip select input pin. When CS is inverted from “1' to *'0"", A/D converting starts
1 Chip select input CcSs and data output is enabled. After A/D converting is over or when an interrupt is required,
set the CS back to 1",
1 . This is the clock input pin for A/D conversion input to the comparator register sequentially.
12 A;/chonversmn é:_jg Conversion speed is determined by the clock speed. In the case of 8-bit, approx. 10 clocks
cloc will be needed. However, it is not necessary that the clock period be fixed.
DATA This is the open collector to output the result of A/D conversion. The data is output in the
13 \ Data output ouT order of the start bit, most significant bit, 2nd significant bit, . . . , least significant bit, and
| the stop bit, synchronized with ADCCLK.
‘\ This is the input pin for selecting the voltage range of analog input. The VFS = VCC1/8 range
14 | Range select input RS is selected at 0", and the range of FVS = VCC1/2 is selected at 1. During conversion,
hold this pin to *"0” or ""1"".
When driving with 3.5V to 6.0V of power, connect vce1 and VCC2 to each other, and apply
the power voltage to them.
Wh ivi V of his ti h
15 | Powersupaiypn2 | Veca | LSRR et o v B e e supplied xternaly o
16 Power supply pin 1 VCCi the IC cct. : Y
When either 3.5~6.0V or 8~18V power is used, Vet is the reference voltage for A/D
conversion.

® Channel select

c1 Cco Selected Ch.
0 0 AQ
0 1 Al
1 0 A2
1 1 A3

® Range select ® Wiring example when expanding the range
Conversion ‘
RS Voltage range Analog input
Veel
0 o~
8
Veel
1 0~
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DESCRIPTION OF COMPONENTS

SWITCH UNIT (X41-3000-00)

Componsent Function Operation/condition
11 DIM brightness setting
D1~8 Reverse current blocking
L
AVR UNIT {X43-3000-00)
Component Function Operation/condition
1C1 10V AVR Input voitage : 13.6V, Output voltage : 9.8V.
1C2 5V AVR Input voltage : 9.5V, Output voltage : 5.0V.
"'721 Mute switching “H' when muting, ‘‘L."’ otherwise.
Q2 8V AVR Input voltage : 9.8V, Output voltage : 8.0V
D1~6.9 Reverse current blocking
D7 B8V AVR reference volitage
D8 Battery charging circuit reference voltage
RF UNIT (X44-3010-00)
Component Function Operation/condition
(1,21.6~30MHz @ 2.5~3.56MHz
(2)14.5~21,5MHz GND
(3105~145MHz (@ 1.6~2.56MHz
IC1 Band-pass data decoder @ 7.5~10.5MHz @ 0.5~1.6MHz
® 5.5~ 7.5MHz  {) 0~0.5MHz
® 3.5~ 5.5MHz
Q12 RF amplifier Cascode amplifier.
Q34 Mixer amplifier Balanced mixer.
Q586 Post amplifier Push-pult amplifier.
Q7 + 9V line switching ON during HF reception and OFF during VHF reception.
Q8 : 0~7.5MHz, Q9 : 7.5~14.5MHz
as~11 veo Q10 : 14.5~21.5MHz, Q11 : 21.5~30MHz
Qi12~14 Buffer amplifier VCO buffer amplifier.
Q15 Buffer amplifier PLL VCO buffer amplifier.
Q16 - VFO amplifier VCO buffer amplifier.
D1~3 Relay spike voltage killer
D45 ATT relay reverse current blocking Ensures proper relay operation with VC-20 attached.
D8.,7 Receiver protection Turned ON by excess antenna input power.
D8, 9:1.6~25MHz D18,19:55~75MHz
D10, 11 : 0.5~1.6MHz D20, 21 : 7.56~10.5MHz
D8~27 BPF switching D12,13: 1.6~2.5MHz D22,23:10.5~14.5MHz
D14,15: 2.5~3.5MHz D24,25: 14.5~21.6MHz
D16, 17 : 3.5~5.5MHz D26, 27 : 21.5~30MHz
D28 Voltage stabilizer VCO circuit voltage stabilizer.
D29 VCO varicap diode 0~7.5MHz,
030 VCO switching 0~7.5MHz.
D31 VCO varicap diode 7.5~14.5MHz.
D32 VCO switching 7.5~14 5MHz
| 033 VCO varicap diode 14.5~21.5MHz.
D34 VCO switching 14.5~21.6MHz.
D35 VCO varicap diode 21.5~30MHz.
D36 VCO switching 21,5~30MHz.
D37 Q7 switching HF/VHF switching.
038,39 Switching VCO, BPF switching.
D40 Voltage stabilizer 1C1 power supply.
D41 Reverse current blocking Secures ANT1/ANT2 switching relay function.

M1
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DESCRIPTION OF COMPONENTS
IF UNIT (X48-3000-00)
Component Function Opaeration/condition
1C1{1/2) SSB detected signal pre-amplifier .
o1 22 A dotected signal pre-amplifier Level matching and f-characteristic adjustment.
1C2 AGC time constants switching
AGC voltage amplifier:
Ic3 and S meter driver
1c4 (1/2) SSB squelch switching
1C4 (2/2) D-AGC generator circuit
IC56 FM IF
1C7 (1/2) EM detected signal pre-amplifier Level matching, de-emphasis, and f-characteristic adjustment.
IC7 (2/2) FM squelch switching
IC8 Center detection window comparator
IC9 Per-MODE detector output selector switching
1C10 NOTCH, PEAK, and FLAT circuits
NOTCH/PEAK/FLAT switching
1en and squelch muting
1C12 Active filter
IC13 Audio power amplifier
ICt4 9V AVR
IC15 SELECTIVITY control
Q1 1st IF amplifier including D-AGC.
Q2 HET oscillator 49.2825MHz, 3rd overtone.
Q3 HET buffer amplifier
Q4,5 2nd mixer Balanced type.
Q6 UL blanking Normally ON.
Q7 UL blanking Normally OFF.
Q8 3rd local oscillator 8.375MHz.
Q9 3rd mixer
Q10 NB gate
Q11,12 NB noise amplifier Including NB AGC.
Q13 NB noise buffer amplifier
Q14 NB AGC driver
Q15 NB blanking pulse generator including variable NB level feature.
Q16 NB blanking pulse generator {ncluding blanking delay time constant circuit.
Q17 NB gate driver
Q18,20 2nd IF amplifier (MCF buffer) including temperature gain compensation feature.
Q19,21,22 2nd |F amplifier (MCF buffer) Including AGC.
Q23 BFO amplifier
Q24 2nd IF buffer amplifier
Q25 NB blanking duty control
Q26 AM detection
Q27 AGC driver
Q28 AGC time constant switch
Q29 SSB squelch driver
Q30 SSB squelch voltage follower
a3l Center detection switch OFF when center is detected.
Q32,33 FM squelch noise amplifier




b
i DESCRIPTION OF COMPONENTS
l —E;;p;mant Function Operation/condition
. Q34 Per-MODE + B generator Qutputs 9V in other than AM and FM modes.
I Q35 Per-MODE + B generator Outputs 9V in FM mode.
Q36 BUSY LED driver ON when lighted.
] Q37 Center detection switch ON when center is detected in AM or FM mode, OFF otherwise.
I Q38 BUSY STOP switch ON when BUSY state is removed.
Q39 REC QUT ampilifier
] Q40 IF filter switch circuit driver Outputs 9V during N operaiton.
[ M | F filter switch circuit driver Qutputs 9V during M1 operation.
Q42 |F filter switch circuit driver Outputs 9V during M2 operation.
— Q43 IF filter switch circuit driver Outputs 9V during W operation.
Q44 SELECTIVITY cancel switch Outputs 9V in FM mode.
l: D1 IF input switch ON for HF.
T D2 |F input switch ON for VHF.
D3 NB detector
I D4 Reverse current blocking
] D5~10 M2 filter switch
D11~16 M1 fiiter switch
[ D17~22 N filter switch
1 D23 BFO signal input switch ON in other than AM and FM modes,
- | D24~27 Ring detector
l D28 AGC detector
] D29 SSB squelch cancel in FM mode Pulls SSQ down from FMG.
= | D30 SSB squelch reverse current blocking ORed with FM squelch output (D34).
." D31 AGC detector
T D32 FM squelch noise detector
= D33 Reverse current blocking
I: 1 D34 FM squelch output reverse current blocking ORed with SSB squelch output (D30),
5 D35 Reverse current blocking
— D36 Center detection cancel in other than AM and FM mode | Pulls down center detection enbling level to ""L".
I: D37 Mute signal reverse current blocking Isolates microprocessor system from squelch system.
D38~40 M2 filter selection ORing circuit
— 7 L o4 M1 filter de-selection signal
I:Z; __ Da2 M1 filter selection ORing circuit
Sj },,*P43 M1 filter de-selection ORing circuit
—/% D44 N filter selection signal
l:§ Da5~47 N filter de-selection ORing circuit
| | Do~ Reverse current blocking (SELECTIVITY switch)
'—’[ﬁ D52~56 | Reverse current blocking (per-MODE "L signal system)
% £57,58,60 Reverse current blocking (per-MODE “'L’* signal system) i Provides an AND that produces "'L" in other than AM and FM modes.

AMG line reverse current blocking

FMG line reverse current blocking

v

Reverse current blocking {per-MODE L'’ signal system)

Provides an AND that produces "L’ in other than AM mode.

Voltage clamper

Prevents negative voltage to 1C2.
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DESCRIPTION OF COMPONENTS

PLL UNIT (X50-3030-00)

Component Function

Operation/condition

IC1 Reference frequencyv dividers (1/2)

(1) 9MHz input (8).(9) 9MHz output
(5 18MHz input (13 4.5MHz output

iC2 PLL1 (VCO’s least significant digit PLL)

(2)Unlock line; “L* when unlocking.
(3)9MHz input {1/2 fSTD)
@VCO lock voltage output.
(®~({3 Frequency division ratio setting inputs.
(18 90.000~99.998MHz input
{CW : 89.840~99.838MHz, FSK : 90.458~100.456MHz)

ic3 Frequency divider (1/20)

(3)90,000~99.998MHz input

{CW : 89.840~09.838MHz, FSK : 90.458~100.456MHz)
4.5000~4,9999MHz output

{CW : 4.4920~4.9919MHz, FSK : 4.5229~5.0228MHz)

1ICa Frequency divider {1/10)

(1) 4.5000~4.9999MHz input i
(CW : 4.4020~4.9919MHz, FSK : 4.5229~5,0228MHz}
(12 450.00~499.99kHz output ‘
(CW : 449.20~499.19kHz, FSK : 452.29~502.28kHz)

IC5 Mixer {adding VCO1 to fBFO)

(1)9.2800~9.32998MHz output
(2)8.83MHz input (fBFO)
(5)450.00~499.99k Hz input
(CW : 449.20~499.19kHz, FSK : 452,29~502.28kHz)

- @  mmE |

1C6 Mixer (adding IC5 output to fBFO)

(1)58.5625~58.61249MHz output
(2) 49.2825MHz input (FHET)
(8)9.2800~9.32999MHz input

IC7 Mixer {compositing PLL1 and PLL2 signals)

() 37.55~38.50MHz or 36.55~37.50MHz output (PLL2 IF)
(@ 58.5625~58.61249MHz input
(8)96.1125~97.11249MHz or 95.1125~96.11249MHz input

IC8 PLL2 (VFO's middle digit PLL)

(TOMHz input (1/2 fSTD)
(8)VCO lock voltage output.
(@ PLL2 unlock output; “L" when muting.

1C9 PLL2 pre-scaler

(@ 37.55~38.50MHz or 36.565~37.50MHz input (PLL2 IF)

1C10 Mixer (compositing PLL2 and PLL3 signals)

(1)38.0~20.0MHz, 18.0~7.0MHz output (PLL3 IF)
(2)58.1125~88.1125MHz input

(5)96.1125~97.11249MHz or 95.1125~95.11249MHz input (fvCO2)

IC11 PLL3 pre-scaler

(3)38.0~20.0MHz, 18.0~7.0MHz input (PLL3 IF)

1IC12 PLL3 (VFO's final HF band PLL)}

M9MHz input {1/2 fSTD)
@PLLB output.
(D Unlock line.

1C13 PLL3 low-pass filter

2.(® VCO voltage output for RF unit (3~6V)
(@.@ PLL3 VCO lock voltage input.

1IC14 PLL4 (BFO PLL)

(@) Unlock line; *'L"* when unlocking.

(3)4.5MHz input (1/4 f§TD)

(8 VCO lock voltage output.

(@ ~(@3 Frequency division ratio setting inputs.
{9 33.7~34.3MHz, VCO4 oscillation signal input.
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DESCRIPTION OF COMPONENTS

'E;;ponent Function Operation/condition
(&, Switched frequency input USB/CW : 33.7MHz, AM/FM : 34.0MHz,
LSB/FSK : 34.3MHz
1€15 Frequency divider (1/20) (8 Divided frequency output USB/CW : 1.685MHz, AM/FM : 1.700MHz,
LSB/FSK : 1.715MHz
(1) Switched frequency input USB/CW : 1.685MHz, AM/FM : 1.700MHz,
. LSB/FSK : 1.715MHz
Ic16 Frequency divider (1/10) {2 Divided frequency output USB/CW : 168.5kHz, AM/FM : 170.0MHz,
LSB/FSK : 171.BkHz.
() BFO frequency output USB/CW : 8.8315MHz, AM/FM : 8.8300MHz,
LSB/FSK : 8.8285MHz (BFO)
Ic17 Mixer (Z) 9MHz input (1/2 fSTD)
@Switched frequency input USB/CW : 168.5kHz, AM/FM : 170,0kHz,
L.SB/FSK : 171.5kHz
1C18 5V AVR input : 9.0V, Output : 5.0V.
IC19 9V AVR Input : 13.6V, Output : 9.0V.
Q1 Reference frequency crystal oscillator 18MHz.
Q2 18MHz buffer amplifier
Q3 18MHz buffer amplifier E—G : 800Vrms
Q4 PLL1VCO 90.000~99.998MHz
as VCO1 (PLL1) buffer amplifier {CW : 89.840~99.838MHz, FSK : 90.458~100.456MHz).
(0] PLL2 IF signal buffer amplifier 37.55~38.50MHz or 36.55~37.50MHz.
Q7 PLL2 VCO
96.1126~97.11249MHz or 95.1125~86.11240MHz.
Q8~10 VCO2 {PLL2) buffer amplifier
Qi11~14 PLL3 IF signal buffer amplifier 38.0~20.0MHz, 18.E)~7.0MHZ.
Qi1s PLL4 VCO
Q16 VCO4 (PLLA) buffer amplifier 33.7734.3Mz
Q17,18 BFO buffer amplifier 8.83MHz.
Q19 VC-20 reference frequency buffer amplifier 9MHz (1/2 fsTD)
Q20 HET buffer amplifier 49.2825MHz.
Q21 VFQO buffer amplifier 58.1126~88.1125MHz,
06.1125~97,11249MHz or 95.1125~96.11249MHMz,
Q22 VPL buffer amplifier
VC-20 fower digit signal.
Q23 Lower digit unlock signal waveform shaping ""H' when unlocking.
Q24 (PLLT +PLL2+PLL3) “L" when unlocking.
J25 HF-band PLL unlock signal waveform shaping "H" when unlocking.
D1 Wired OR circuit Composites lower digit PLL unlock signals.
D23 PLL1 VCO frequency variation element Varicap diode ITT310TE.
D4 PLL2 VCO frequency variation etlement Varicap diode 1SV153.
D6 Wired OR circuit Composites uniock signals.
D7 PLL3 (1C12) power supply + 5V zener diode.
____E)? Wired OR circuit Composites lower digit PLL uniock signals.
09,10 PLL4 VCO frequency variation element Varicap diode 1SV153.
D1 BFO signal switching
D12 VC-20 standard signal switching
D13 VC-20 iower digit signal switching
w Uniock signal waveform shaping
D16~19 Final PLL data HF/VHF switching




DESCRIPTION OF COMPONENTS

CONTROL UNIT (X53-3020-XX)

Component Function Operation/condition
1C1 Microprocessor {N-MOS) 8-bit microprocessor {see the circuit description).
Bus interface 1/0 ports, all are set up as output ports
ic2 1/0 port {C-MOS)
{see the 1/O port table).
Generates a reset signal, which produces microprocessor operation and
IC3 Systemn reset back-up timings, during power voltage rise and fall when the unit is
turned on and off,
1/6, 2/6 : Beep tone osciilator.
IC4 Inverter {(C-MOS) 3/6, 4/6 : System clock oscillator {1.99MHz).
5/5, 8/6 : System reset signal waveform shaping.
Converts the 2-phase encoder clock signal to the U/D direction and
1C5~7 Encoder waveform shaping (C-MOS)
count clock pulse signals.
Provides a 2K bytes x 8 bits area for working with or creating micro-
1C50 Static RAM {C-MQS) processor data such as VFO and memory, etc. Its contents are backed
up by the system reset signal.
Divides the CPU address signal into the chip select signals for each memo-
IC51 Address decoder (TTL) o .
ry IC; the 84K byte memory area is divided into eight 8K byte blocks.
1C52 ROM (N-MOS) Contains control programs {including external control programs).
The bus interface 1/O ports which are used as the key-scan matrix and for
IC53 1/0 port {C-MOS) .
static input (see the 1/0 port table}.
1C54 The 1/0 port for external control by the microprocessor which generates
Serial 1/0 port (N-MOS) . .
(Optiona!) an interrupt to the CPU each time a character is received.
1C55 . — . .
Serial /O port baud rate frequency divider (C-MOS) Generates the clock signals of varicus baud rates for the serial 1/0 port.
(Optional}
1/6, 6/6 : Serial 1/O port baud rate clock oscillator.
Serial buffer and
IC56 2/6, 3/6 : Serial input data buffer.
serial 1/O baud rate clock oscillator {TTL)
4/6,5/6 : Serial output data buffer.
IC57 Real-time clock {C-MOS) Provides a clock which continues to serve also in back-up mode.
Turns the power and timer switches on and off to allow the receiver
Q1 Timer relay switching section to be turned on and off according to the timer; energizes the relay
when "“"H"’,
Active in FM mode and the open collector connection output drives the
Q2 FM mode signal buffer i .
1F unit FM mode signal and the *'FM’' LED on the keyboard ass’y.
Active in FSK mode and the open collector connection output drives the
Q3 FSK mode signal buffer . X
IF unit FSK mode signal and the “FSK*' LED on the keyboard ass’y.
Active in AM mode and the open collector connection output drives the
Q4 AM mode signal buffer . .
IF unit AM mode signal and the “AM’* LED on the keyboard ass’y.
. Active in CW mode and the open collector connection output drives the
Q5 CW mode signal buffer . .
IF unit CW mode signal and the ""CW'' LED on the keyboard ass'y.
Active in USB mode and the open collector connection output drives the
Q6 USB mode signal buffer
"“USB’* LED on the keyboard ass'y.
Active in LSB mode and the open collector connection output drives the
. “L.SB’ LED on the keyboard ass'y.
Q7 LSB mode signal buffer
The USB and LSB signals are mixéd with a diode switch to produce the
|F unit SSB mode signal.
Q14 ANT1 LED driver Drives the ANT1 LED while in HF band reception.
Drives the ANT2 LED while in HF band reception and also serves as the
Q15 ANT2 LED driver
signal to drive the ANT1/ANT2 switch relay.
P RAC I 1 0 s srmen
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DESCRIPTION OF COMPONENTS

Component Function Operation/condition
Q17 LOCK LED driver Drives the F.LOCK LED when F.LOCK is enablied.
Q50 RAM back-up control Puts the RAM in back-up mode when power is turned off.
D1,2 3$SB mode signal compositing Composites the LSB and USB mode signals to produce the |F unit SSB mode signal.
Shapes the 2-phase encoder count pulse waveform to provide the encoder
D34 Encoder count pulse compositing
count pulse.
D6~8 Encoder count pulse compositing Composites quadrupled count pulse.
Switches the beep oscillator ON/OFF with the beep pulse. “H" input
D9 Beep switchi
P switehing enables the BEEP output.
D51,52 1 Power switching Provides power switching for RAM back-up.
’ Composites select signals for two 8K byte blocks to provide the 16K
D53,54 ROM chip select signal compositing .
byte ROM select signal.
£ ; " Selects either the 10Hz or 100Hz display; conduction displays 10Hz and
D65 xpansion feature switc
pansi cut-off displays 100Hz.
Controls the mode buzzer; conduction gives a series of Morse code
D66 Expansion feature switch . )
sounds and cut-off gives a single short sound.
‘ ; b Controls the FM step when STEP ON; conduction : 2.5kHz,
67 Expansion feature switc
° ° cut-off ; 500Hz.
: e ; h Controls BUSY STOP; conduction enables BUSY STOP in AM and FM
; D6 xpansion feature switc
: 8 panst modes only and cut-off enables BUSY STOP in all modes.
Controls memory search; conduction disables memory search and cut-
D69 Expansion feature switch
[ off enables memory search.
. D70,71 Expansion feature switch Not used (reserved for future use).
H R Control memory control; conduction protects memory and cut-off
D72 Expansion feature switch »
does not protect memory. '
‘ 085,86 Power switching Switches power for clock |C back-up.
’f DISPLAY UNIT (X54-3010-00)
§ |Component Function Operation/condition
— 1 Converts serial data from the control unit to a parallel form and drives the
I 3 fluorescent display tube driver.
| 5 @ ~@. (3~@) High voltage resisting output ports.
ay| Serial input high voltage resistin . o
H ic1 2l inP g ¢ 9 (@ Dimmer blanking input.
i fluorescent tube driver
. (0 Latch pulse.
i (D serial data input.
= ({2 Serial clock input,
' Converts the analog voltage input to a digital value and outputs it to the CPU.
= ic2 A/D converter @ 1F shift ® Scan speed

(&) Carrier point correction (@ Scan resume time.

1C3

Clock frequency divider

Divides the CPU serial clock and 1MHz data rate to the clock and 500kHz
data rate for IC1.

Q1

Dp driver

Drives the decimal point Dp of the fluorescent tube; "H’* input lights up.

Q2

Red character driver

Drives the red characters of the fluorescent tube with an 8V supply;

“H’* input lights the red characters.

Q3

Inverter

Reverses the red character lighting level; “/L'* input produces the lighting level.

Q45

DC-DC converter oscillator

Generates the intermediate AC voltage for the fluorescent tube drive

DC-DC converter.

D1~4

High voltage rectifier

The rectifier bridge for the fluorescent tube drive negative voltage.

Ds

Negative voltage supply

Supplies =BV to the IF unit.

Filament bias voltage generator

N

Supplies the bias voltage for the fluorescent display tube filament.




AGC (X59-3010-00)

DESCRIPTION OF COMPONENTS

e £ O

Component
IC1
1C2

Function
AGC time-constant selection control

AGC time-constant circuit connection switch

Operation/condition
ding to the used mode and AGC switch position.

Determines a time constant accor!

“4 control input connects the circuit and "L" disconnects the circuit.

s METER {X59-3020-00)

Operation/condition

SELECT (X59-3040-00)

Operation/condition

Component Function ﬂ
[0} External mute control switch ON when muting.
Q2 S meter driver
Q34 | AGC driver
Q5 Voltage buffer
D1 Reverse current blocking j
D2 AGC driver (Q3,4) temperature compensation
NOTCH (X59-3030-00) J
Component Function Operation/condition
Active BPF
e NOTCH gain compensation amplifier J

Downloaded by[]
Amateur Radio Directory[]

www.hamdirectory.info

O

Component Function
Squelch gate {1/4)
IC1 NOTCH module output selection switch Control input “'H'* . open, LY D muting,
(2/4,3/4,4/4) >
Q12 NOTCH mode contral Detfer-mines the operation mode according to the used mode and NOTCH switch
position.
Q3 NOTCH LED driver Sinks the lighting current. j
D1 CWG line reverse current blocking
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PARTS LIST

o Capacitor velue 1 0 3=0.01uF

CAPACITORS CC 45 TH 1H 220 i CC45 Color*
1 2 3 4 5 -
O 1 0-1DF _2__2__0_=22DF
1=Type ...... ceramic, electrolytic,etc. 4 = Voltage rating 1 0 0=10pF ! %
2 = Shape ......round, squere, etc. 5 = Value 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
o Temperature Coefficient 1 0 2=1000pF =0.001uF
1st Word C L P R S T U 2nd Word G H J K L
Color* Black | Red |Orange |Yellow | Green | Blue | Violet ppm/°C +30 | +60 | +120 | £ 250 |.x 500
ppm/°C 0 _80 | -150 | —220 | -330 {470 | -750
. Example CCASTH = —470260 ppm/°C
o Tolerance
Code (o D G J K M X Z P No code Code B C D F G
(%) [£025] 05 | =2 +5 210 | 220 | +40 | +80 |+100 | More 10uF—10~+50 {pF} | 20.1 |£025 |05 | 1 £ 2
20 | ~20 | -0 |\ A47uF-10~+75
Less than 10 pF
o Rating voltage
2nd
word
A B C D E F G H J K \Y
tst
word
0 1.0 1.25 1.6 20 25 3.18 40 5.0 6.3 8.0 -
1 10 125 16 20 25 315 40 50 63 80 35
2 100 125 160 200 250 315 400 500 630 800 -
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 -
¢ Chip capacitors Dimension
CC 73 F SL1IHOOOQ J Dimension code L W T
(EX)gzaco2 T b o § i o —~ 17— Refer to the table above.
F e : T ‘6 ; Empty 56t05 50+05 Less than 2.0
12 3 5 E 32:02 | 16202 |Lessthan125
(Chip) (CH,RH,UJSL)
CK 73 F F 1H000 2 F. 20+03 1.25+0.2 Less than 1.25
(EX)g=r ey mp o 0o 102
FTrTyY v Dirmonsi
1 234 5 6 7 imension
(Chip) (8.F) 1=Type ...... ceramic, electrolytic, etc. Dimension code L W T |Wattage
RESISTORS 2 = Shape ...... round, square, etc. E 32:02 | 1.6+0.2|0.57 28
e Chip resistor (Carbon) 3 = Dimension F 20:03 |1.25+02 (045 | 2A
0736 8280 . 4 = Temp. coefficient
(Ex)r—': 521 et r__;—_» JE 5 = Voltage rating Rating wattage
1 2 3 4 5 6 7 6 i Value Cord | Wattage || Cord | Wattage || Cord Wattage Dimension
(Chip) (B.F) 7 = Tolerance. L
29A |1 tow | 26 | 14w | 3A | W / T
¢ Carbon resistor (Normal type} - g
28 |1 8w 2H 12w || 3D 2w
R D
R e Rt Rt 2¢ |1 6w w
T LML
1 2345 6 7
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SEMICONDUCTOR : New par
ftem s Part No. ftem i Part No.
Diode 1NBO N DTC143ES
DTC144ES
151007 DTC144WK
191555 DTC144WS
181687
N 158132 FET 2SK125
155133 2SK161{(GR}
1SS141VE 2SK192A(GR)*J
BA282 3SK73(Y)
N D5S4M Chip FET 2SK211(GR)
DAP401
N DAPB0O1 ic N AN78M09
AN78NO5
MAB58 N AN78NO9
MC911
MC921 BA718
MC931
M5MB2CE5AP-5
S15VB10 M54459L
MB3713 '
US1090 MB4052
MB8418-20LP-GRA
VOBE MB87006
N MBM27128-25JB1
Varicap 1SV153 MC6147C
Diode MN6147C
ITT310TE N MSM6E242RS
Chip DAN202(K) ‘ NE555P I
Diode NJM2903S
Zener MTZ3.948 NJMA4558M
Diode MTZ5.1JA NJM4558S
MTZ7.5JA
MTZ9.1JC PST5200
UZ3.31BCA SNI74S74N
SN74LS73AN
Thermister 112-202-2 SN74LS9ON
112-6501-2 SN74LS138N
SN74LS145N
TR 2SBB9BIE.F) SN16913P
SN7404N
25C1907
2SC1959(Y) N TA78010AP
25C2053 TC4001BF
25C2458(Y) TC40118P
25C2459(BL) TCA40138P
25C2668(Y) TC4030BP
25C2787(L) TC40668F
25C3113(8) TCA40668P
TC4069UBP
Chip TR 2SA1162(Y) TCAQ71BP l
25C2712(Y) N | UA7805 ”
Digital TR DTA114ES uPB551C
DTA124EK uPC577H
DTA124ES zPDB300C
DTA144ES uPD7800G
DTC114ES
DTC124ES




| R-5000

PARTS LIST
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.
Ref. No. |Address|New Parts No. Description Desti- Re-
Parts nation |marks
PHEES |t B |H # & % %8 B & /08B ® =) o2
I{ R-5000
1 1B * | AD1-10179-02 CASE (AJUPPER
2 3A x | AD1-1020-02 CASE (B)LBWER
3 2C % | AZ0-2594-13 PANEL ASSY
I 6 26,27 | * | A22-0750-02 SUR PANEL
7 1E,2E | * | A23-14%4-03 REAR PANEL K1
? 1E,2E | * | A23-1495~03 REAR PANEL MiT1W1
7 1E»2E | # | A23-1495-03 REAR PANEL 2X1
- * | A2D-2575-13 FANEL
- * | A21-1510-04 DRESSING PANEL
A 8 2D * | B40~-3673-04 MEDEL NAME PLATE K1
A 8 2p % | BAD-3674-04 MRDEL NAME PLATE - MiWlW2
A B 2D * | BAD-3675-14 MODEL NAME FLATE T1
9 1A, 3A B41-0338-04 CAUTIBN SHEEL K1
10 2D B41-0384-04 CAUTIBN SHEEL K1
I 11 1A BOS-0711-14 SARAN NET (5P)
. 12 2C x| B43-1071-04 BADGE KiMiWi
12 2 * | B43-1071-04 BADGE WaxX1
12 2C % | B43-1073-14 BADGE T1
l 13 iM x | BS0-8101-00 INSTRUCTIEN MANUAL K1MiW1l
13 Ty x | BS0-8101-00 INSTRUCTIGN MANUAL W2x1
13 1M x | BSO-B103-00 INSTRUCTIEN MANUAL T1
14 M B46-0410-10 WARRANTY CARD K1
l 15 1K B41-0525-04 CAUTIAN SHEEL K1
M0t 21 * | B31-0659-15 S METER :
PL10L 1G B30-0817-15 FILST LAMP (14V,B0MA)
I Al C101,1082 £91-1075-09 CERAMIC 470PF
Al c103 £91-0647-05 CERAMILC 0.01LF P
‘ al 16 1L + | £30-1305-15 AC PSWER CSRD M1
l Al 16 1L * | E30-1328-15 AC PRWER CBRD Ti
‘ Al 1e 1L * | E30-1329-05 AT PEWER CBRD Wwiwz
Al 16 1L ¥ | E30-1342-05 AC PEWER CBRD X1
; Al 16 1L * | E30-2071-09 AC PEWER C8RD K1
l : 18 2D £23-0473-04 TERMINAL (ANT GND)
‘ - E40~3238-09 PIN CBNNECTBR (3P)
: - % | E40-5068-05 PIN CONNECTBR (11F)
; J1o1 2D EQ4-0164-05 RF CEAXIAL CABLE RECEPTALLE
l : al 3102 2E * | E03-0166-05 AC INLET
3
J103 2E * | E20-0383-05 TERMINAL BSARD (3P)
, 21 1D % | FO2-0431-04 HEAT SINK
' § 24 1K F11-1004-13 SHIELDING CEVER(CANTREL)
;. 28 2 ¥ | F19-0649-14 BLIND PLATE
; 29 2E F19-0610-04 CONNECTBR MASK
i al 32 ¥ | F29-0072-05 INSULATER (AC)
l 35 1A F20-0562-14 INSULATING BSARD(DISP-CENT)
Al - FOS-4021-05 FUSE (4A) K1
Al - FOS-4022-05 FUSE (4a) M1
: al - FOS-4024-05 FUSE (48) TiWiwe
I : al - FOS-4024-05 FUSE (4R) X1
4 - % | F11-1043-14 SHIELDING CRVER(RF)
- »| F11-1048-D4 SHIELDING CBVER(VS-1)
- F20-0521-04 INSULATING BOARD(LITHIUM BATT)

E: Scandinavia & Europe  H:Audio Club K:USA

A Catirdl Arabia . Eanland

P: Canada
- PY{Ear Fact MHawail)

W:Europe
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* New Parts PA RTS L|ST
Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle onne Parts No. werden nicht gellefert.
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation !marks
PRES (& B ¥ B R ® 8 % & /A 8 # )|
- ¥ | F20-0%61-04 INSULATING BEARD(VS-1)
36 2 602-0305-0S KNEB FIXED SFLING
37 1H G610-0610-04 FELT (FIP)
38 2J G10-0638-14 FELT (LED)
3% 3As3B G53-0307-04 PACKING (CASE SIDE)
40 20 G13-0830-04 CUSHIGN (CLOCK)
41 2C # | Gl6~0511-04 TURNTABLE SHEET (FANEL)
- G10-0637-04 FELT (5 METER)
42 2L H12~-1315-04 CUSHIBN
43 2L * [ H10-2621-02 FACKING FIXTURE(F)
44 2M * [ H10~2622-02 PACKING FIXTURE(R)
45 2L H20-1410-03 FROTECTIVE L8VER
46 1L H25-0105-04 PREBTECTIVE BAG (AL LBRD)
48 3L * | HO1-8030-04 CARTEN BEX (INSIDE) KimMiwl
48 3L * | HO1-8030-04 CARTON BEX (INSIDE) 2X1
48 3L # | HO1-8031-04 CARTEN BEX (INSIDE) T1
49 3A JO2-~-0442-04 FART (X2)F
S0 1G Ja1-2777-14 MBUNTING HARDWARE(PILEST LAMP)
51 1K J21-4177-14 MSUNTING HARDWARE (FRINT BSARD)
S92 1A * | J21-4200-14 MBUNTING HARDWARE(SP)
53 3A J21-4208-04 MBUNTING HARDWARE(ASSIST FART)
54 2F J30-0526-04 SPACER (SLIDE SW)
55 iF J32-0765-04 HEX B8535 (&, SMM)
96 20 J3z2-0782-04 HEX BESS (1imM)
57 1G,1H J3z2-0792-04 HEX BE55- (10MM)
58 1H J32-0773-04 HEX B8SS (rimm)
59 1J,1K J32-0794-04 HEX BESS (smMy
&0 16 * | J32-0800-04 HEX BESS (11.5MM)
61 2E Jaz2-D442-05 AL PBWER CORD BUSHING
62 3B Joz~-0323-05 FROT (X2)R
63 3R J02-0440-04 ASSISTANT FORT
&4 1A,2A J02-0441-03 FRAT (X4)
J19-1363-05 LEAD HBLDER
J61-0307-05 WIRE BAND
65 3B Kk01-0407-05 HANDLE
66 2C Kz21-0778-02 kN8B (MAIN)
67 2C - K23-0710-04 KNSB {INSIDE)
&8 2 K23-0733-04 KNEB (SELECTIVITY)
69 22 K23-0782-04 KNER (RF ATT)
70 2C K29-0741-34 KNSB ASSY (BUT SIDE)
71 i K29-0758-14 PUSH KNBB (PBWER)
2 20 K27-0782-05 SLIDE KN@B (CLAICK)
3 2D Kz27-3001-14 PUSH KNBB (NOTCH)
4 20 K29-3002-14 PUSH KNBB (VBILCE)
Al T101 1D * | LOL-8051-05 PSWER TRANSFORMER k1
Al TiI01 1D LO1-8306-05 FEBWER TRANSFERMER MITIW1
A} Ti01 1D L.01-8306-05 PEWER TRANSFSRMER W2X1
80 2,28 N10-2030-4& HEXAGAN NUT (5F)
81 20 N15-1030-41 FLAT WASHER (PANEL)
82 20 N192-0&637-04 FLAT WASHER (MAIN KNSE)
- NB9-2606—45 BINDING HEAD TAPTITE SCREW
A 2E.2F NO9-0256-05 GND SCREW (5UB PANEL)
E: Scandinavia & Europe  H:Audio Club K:USA  P:Canada  W:Europe

A Saudi Arabia

T:England  U: PX(Far East, Hawaii)
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» New Parts
Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address {New Parts No. Description Desti- [Re-
Parts nation imarks
smES &4 M|M|F 2 8 % 8 B & 2E/78 % # IoIE &4
B 21 NO?7-0644-04 BIND SCREW (METER.KEY BRARD)
C 1A 2E N35--3006-41 BINDING HEAD MACHINE SCREW
D 1C.1D NO?-2013-05 SOREW (PT)
F iF, 16 N32-2606-46 FLAT SCREW  (3W UNIT)
G 1C,2D N32-3004-46 FLAT SCREW (5UB PANEL)
H iF N32-3006-46 FLAT SCREW (FILBT LAMF)
K 2B 1H N395-2605-41 BIND SCREW (DISP.CENT)
L 2Cs2D N35-3006~4S BRINDING HEAD MACHINE SCREW
M iD.20 NB7-26406-46 BRAZIER HEAD TAPTITE SCREW
N 1Ds2E NB87-3006-41 BRAZIER HEAD TAPTITE SIREW(PNL
P 3A NB87-3008-41 BRAZIER HEAD TAPTITE SCREW
Q iD NB7-3016-46 BRAZIER HEAD TAPTITE SCREW
R 2E N3S5-2606-41 BIND SCREW (SWLETC.)
] 1K NO9-0658-04 REUND SCREW (SHIELD CBVER)
R101,102 RD14BB2E103J RD 10K J 1/4
R103 R92-0173-05 RC 2.2M M 1/24 | Kl
5101 1D,2E 529-2406-05 REBTARY SWITCH MITiW1
$101 1D:2E S527-2406~09 RBTARY SWITLCH W2X1
SFi01 2AR TO7-0222-15 LEUDSFEAKER (FULLRANGE)
p101 1D S15VBL0 DISDE
1C101 iD AN7B8MO? IC
86 1G Wo2-0373-25 ENCEDER ASS5Y
87 21 * | W03-2005-15 KEYBRARD ASSY
- * | WO?-0364-05 LITHIUM BATTERY
92 1G.2H | ®* | X41-3000-00 SWITCH UNIT
23 12 * | X43-3000-00 AVR UNIT
94 2D * | X44-3010-00 RF UNIT
95 iD * | X48-3000-00 IF UNIT
96 2D * | X50-3030-00 PLL UNIT
97 1J.2K { * | XS53-3020-11 CONTRBL UNIT KIMiT1
27 1J.2K | | X853-3020-11 CANTREL UNIT Wl
97 1J,2K | * | X53-3020-61 CONTREL UNIT W2
97 1J.2K | ® | X53-3020-71 CANTRBL UNIT X1
98 1M, 2H X54-3010~-00 DISFLAY UNIT
SWITCH UNIT (X41-3000-00)
c1 COSZMLIH272K MYLAR 2700PF K
ce CED4EWIHD10M ELECTRE 1. OUF 50WY
c? CEQ4EWLIE47OM ELECTRE 47UF 25WY
c? -1t Ck4SE2H472F CERAMIL 4700PF F
cz20 CR22MLH103kK MYLAR 0.010UF K
- E23-Da53-05 TERMINAL
- E40-3237-05 PIN CBNNECTEBR (2P)
- E40-3238-05 FIN CONNECTER  (3F)
- E40~3239-0S5 PIN CSNNECTER (4P)
- E40-3240-05 FIN CONNECTBR (SP)
- E40--3241-05 PIN CENNECTBR (6P)
- E40-5064-0S FPIN CENNECTER (9F)
J1 2F E11-04168-05 PHENE JALCK (PHENES)
2 2F E11-0414-05 PHENE JAIZK (REL)
J3 2k ED6-0754-05 DIN CANNECTOR(REMRTE)
J4 2E E06-0656-035 DIN CBNNECTER(6P) ACCL
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 Now Parts PARTS LIST
Parts without Parts No. are not supplled.
LesarﬂdesnonmentMnnesdanslePansNo.nesontpasfourms
Teile ohne Parts No. werden nicht geliefert.
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |merks
smES & X 82 & 8 8 B R HEA R
R23 RS14KB3R470J FL-PREAF RZ 47 J 1
VR1 16 R24-9406-05 FRTENTIGMETER (50, NSTCH)
URZ »3 R12-1069-05 TRIMMING P8T. (4. 7K)
VR4 2H R19-3420-05 FRTENTIBOMETER (AF :RF)
VRS 2H R19-7410-05 POTENTIBMETER(NB, IF SHIFT)
URé& R12~1066-05 TRIMMING P8T. (1K)
UR? R12-106%-05 TRIMMING P8T. (4. 7K)
S1 1G 529-1435-05 RETARY SWITCH  (SELECTIVITY)
S 2H 501-~-2431-05 RETARY SWITCH (RF ATT)
53 1G 531-2405-05 SLIDE SWITCH (CLBCK)
54 1G 540-2441-15 PUSH SWITCH (VRILCE)
SS 16 540-2440-15 PUSH SWITCH (DIMLETLC)
56 7 1G 540-2441-15 PUSH SWITCH (VURICE)
S8 9 1G 540-2440-15 PUSH SWITCH (DIMLETID)
510 1F 540245705 PUSH SWITCH (PEWER)
D1 -8 155133 DIBDE
121 NESSSF 1C
AVR UNIT (X43-3000-00)
1 C70-2047-05 ELECTRE 1S000UF  25WV
c4 C?1-1008-05 CERAMIL 0.022UF K
£ CEQ4EWIEZ2Z0M ELECTRE 22UF 25UV
B CED4EWIE220M ELECTRE 22UF 25WV
c? C?1-1008-0% CERAMIC 0.022UF K
ci0 CEQ4EWIE220M ELECTRS 22UF 25WV
c1l CEQ4EWL1A470M ELECTRE 47UF 10uWy
c12 £91-1008-05 CERAMIC 0. 0220F K
- E23-0453-05 TERMINAL
CN1 E4D-3237-05 FIN CENNECTBR (4P)
N2 E40-3240-05 PIN CONNECTER (SP)
CN3 £40-3242-05 FIN CBNNECTBR (7F)
N4 E40-3238-05 PIN CONNECTOR (3F)
CNS E0g-0272-05 RECTANGULAR RECEPTACLE(ZF)
ZNé& EA40-3240-05 PIN CONNECTBR  (SP)
CNT E0B-0373-05 RECTANGULAR RECEPTACLE(3F)
CNS E40--3238-0S PIN CONNECTAR (3P)
- FD2-0429-04 HEAT SINK
- J13-0035-05 FUSE HOLDER
- NO9-0641-05 SEREW
- N35-3006-46& RINDING HEAD MACHINE SCREW
R4 R514KB3A101J FL-PREBF RS 100 J
Al RS 6 R72-0514-05 FUSE RESIST 4.7 J 1/4W
AYR? .8 R?2-0513-09 FUSE RESIST G 1/4u
Al RL1 551-2418-05 RELAY
Al D1 DS554M DISDE
D2 VO&R DISDE
D3 155133 DIGDE
b4 151555 DIBDE
DS 6 VO&B DISDE
b7 MTZ9. 1JE ZENER DIRDE
D8 UZ3. 3BCA ZENER DIRDE
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» New Parts PARTS LIST
I Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.
I Ref. No. Address |New Parts No. Description Desti+ |Re-
Parts| nation |marks
smER & R|& 8 & ¥ 8 8 & a2/ % L=d |
I D? 155133 DIGDE
Al ICL * | TR7B010AF IC(VELTAGE REGULATER/ +10V)
ez * 1 UATBOS IC (AVR)
Q1 DTC124ES DIGITAL TRANSISTOR
I Al 32 25019579(Y) TRANSISTER
RF UNIT (X44-3010-00)
c3 .4 CC4SCHIH390S CERAMILC 39FF J
(nrg CKASBIH102K CERAMIC 1000FF K
l 8 .92 CCASCHIH390d CERAMIC 39FF J
10 CC4SCHINZ220d CERAMIC 22PF J
: ci1 CLA4SCHIHL20Jd CERAMIC 12PF J
: ciz2 CEO4EWIHO10M ELECTRE 1. QUF 50wV
C1é »17 CEQ4EWIHD10M ELECTRE 1. OUF SOWV
g ci8 C21-0117-05 CERAMILC 0. 01UF K
: €19 CR92MIH392K MYLAR 3900FF K
20 CR2MIHZ27T2K MYLAR 2700PF K
I c21 CRI92MIHSE2K MYLAR 5600FF K
ca22 CR92MIH222K MYLAR 2200FF K
: 23 CR92M1IH392K MYLAR 3900PF K
: cz4 CR92MIHLIS2K MYLAR 1500PF K
1 c25 CRZ2M1H122K MYLAR 1200PF K
26 CK4SBIH471K CERAMIC 470rF K
ca? CK4SB1HB21K CERAMILC 820FF K
cz28 CK45B1H4A71K CERAMIT 470PF K
c29 CK4SB1IH182K CERAMIC 1800FPF K
€30 CK4SB1H102K CERAMIC 1000FF K
7 £31 CKASB1H6B1K CERAMIC &BOPF K
I 32 CKA4SB1HATLE CERAMIC 470PF K
£33 CEQ4EWIHO10M ELECTRE 1. OUF S0WV
4 £34 £91-0117-05 CERAMIC 0. O1UF K
i 3% -37 CR92M1IH333K MYLAR 0. 033UF K
l £38 % | £91-1081-05 FIXED CAPACITER(S10PF »S0WV)
; 37 %! £91-1082-05 FIXED CAPACITER (S60FF>S0WV)
3 C40 * | £91-1081-05 FIXED CAPACITER(S10PF,S0WV)
{ 4z CED4EWIHO10M ELECTRE 1. OUF 50UV
I £43 CKA4SF1H473Z CERAMIC 0. 047UF Z
: ca4 CK4SB1HA7?1K CERAMILC 470PF K
\ £45 % | £91-1080~05 FIXED CAPACITER(330FF:SOWV)
4 46 * | ©91-1079-0S FIXED CAPALITER(360FF,S0WV)
ca4v £91-10%4-05 FIXED CAPACITER(330FF.S50WV)
£43 CEQG4EWIHO10M ELECTRA 1. OUF S0WV
: £s0 CKASF1H473Z CERAMILC 0.047UF Z
' Sl Ck4SB1H471K CERAMIC 470FF K
1 cse CCASRHIH201J CERAMIL 200FF J
: 53 Cr4SRHIM301d CERAMIC 300FF J
: €54 CCASRH1HZ01J CERAMILC 200FPF J
I £S6 CEO4EWIHOIOM ELECTRE i. OUF T 50WV
] £sv CKASF1HA?3Z CERAMILC 0.047UF Z
: -S8 CKA4SBLIHA? 1K CERAMILC 470PF K
£s9 CL4SRHMIH301J LERAMILC 300FF J
l 3 60 CCASRH1H161J CERAMIC 160FF  J
{ 61 CCASRHIM221J CERAMIEC 220FF  J
63 CED4EWIHO1OM ELECTRG 1. OUF S0WV
1 C64 CKASF1H473Z CERAMIC 0.047F Z
I &S CK45B1H471K CERAMIC 470FF K
H:Audio Club K:USA  P:Canada  W:Europe
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» New Parts PA RTS L I ST

Parts without Parts No. are not suppiled.

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

Telle ohne Parts No. werden nicht geliefert.
Ref. No. Address |New Parts No. Description Desti- |Re-

Parts| nation imarks
SREE | B |F B A ¥ 5 g & a/8 8B & | E
&6 CCASRHIHLGLS CERAMILC 160FF J
C&7? CC4SRHIHIOLS CERAMIC 100FF J
Ce8 CC4SRHIMLIGLT CERAMIL 160PF J
270 CEQ4EWIHO10OM ELECTRE8 1. OUF SOwWv
W CKASF1H223Z CERAMIL 0. 022UF Z
c72 CK4SB1H47 1k CERAMILC 470PF K
£?3 CZ4SRHIH1IGLT CERAMIL 160FF J
.74 CC49RH1IH620T CERAMIC &2FF J
Ces CC45RHIHLIOLI CERAMIC 100FF RE
£77 CEQ4EWIHO10M ELECTRO 1. OUF SOWV
cve CKASF1H223Z CERAMILC 0. 022UF ¢
£79 CK4SB1H4A7 LK CERAMILC 470PF I
c80 CC45RH1IHBZ20J CERAMIL 2FF J
c8l CC4SRHIHSEO] CERAMILC SeRF J
£az CIZ4SRHIH320J CERAMIIZ 39PF J
cB4 CED4EWIHO1OM ELECTRE 1. OUF SOwWV
86 CKA4SB1H47 LK CERAMII 470FF K
c87? CCASRH1IH&B0J CERAMILC &8FF J
-88 CC45RHIHATOJ CERAMIC 47FF J
g9 CC4SRH1H22DJ CERAMIL 2aPF J
Lot CEQ4EWIHO10OM ELECTRE 1. OUF S0WV
73 CKASB1H47 1 CERAMIC 470FF K
99 CEQ4EWIHO10OM ELECTRE 1. QUF S0WV
€76 CK4SB1H182K CERAMIC 1800PF K
(N £91-0117-0S CERAMIL 0. O1UF K
c78 CED4EWIHOL1OM ELECTRE 1. QUF S0WV
Ci00 CEQ4EWIHOLIOM ELECTRS 1. OUF S0UWY
C101 £21-0117-05 CERAMIC 0. 01UF K
ci0z CC45SL1IH3900 CERAMIL 39FF J
103 CLCASRHIH330Jd CERAMIL 33PF J
ci04 CC4550 1HeB0DT CERAMIL EBFF J
105 L4550 1IHLIS0T CERAMILC 15PF J
C106 CK45B1H102K CERAMIL 1000FF K
o107 CEQ4EWTIHOLIOM ELECTRE 1. OUF S0WV
c108 £91-1008-05 CERAMIC 0. 022UF K
103 CK45BIH4 71K CERAMIC 470FPF K
111 ZC4S5L1H0S0E CERAMIL 3. OFF C
€112,113 £91-0119-05 “QERQMIE 0. 047UF K
114,115 CC4SRHIHLIZ0S LCERAMILC 12PF J
C11é C?21-0117-0% CERAMIL 0. O1UF K
ci1? CK45B1H47 1K CERAMIL 470FPF i
tiz20,121 £91-0667-0% CERAMIC 0. 0D47UF K
122,123 CC45RHIMLIS0T CERAMIC 1SPF J
Cla24 CKASBRIHAT71K CERAMIC 470PF K
o125 271-0667-03 CERAMIEC 0. 0047UF K
Clzé CK4SRIHZZ22K CERAMIC 2200FF K
o127 £?21-0667-05 CERAMIC 0. 0D47UF K
C130 CEQ4EWLIH2RZM ELECTRS 2. 2UF S0WV
Ci31 £%1-0119-0% CERAMILC 0. 047UF K
c132 £91-0117-0% CERAMIC 0. O1UF K.
€133 CEQ4AEWIHART?M ELECTRE 4. JUF S0WV
2134 CC45UJ1H270J CERAMIL 27PF J
C13% CCASRHIHZ20J CERAMIC 22PF J
C136 CC4SRH1H100D CERAMILC 10PF D
C137 CC4SRHIHIZOJ CERAMIC 12FF J
E: Scandinavia & Europe H:AudioClub K:USA  P:Canada  W:Europe




L_J

» New Parts PA RTS L l ST

Parts without Parts No. ars not supplied.

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

Telle ohne Parts No. werden nicht geliefert.
Ref. No. |Addrass|New Parts No. Description Desti- [Re-

Parts| -1 nation |marks

LPRES | ff B K B A B 8 B H B/ R K & |
CcL38 CEQ4EWLIA47 LM ELECTRS 470UF 10UV
€139 £91-0119-05 CERAMILC 0. 047UF K
2140 CKASBIH102K CERAMILC 1000PF K
141 CL4SRH1HOBOD CERAMILC 8. OFF D
(9 B = CK4SB1HZ22K CERAMIC 2200PF k.
£143 CC4SUJ1H220d CERAMILC 22PF J
£144 CC4SRHIH220J CERAMIC 22PF J
145,146 CC4SRHIH100D CERAMIC 10FF D
£147 CK4SB1H102K CERAMILC 1000PF K
148 CL4SRHIHOBOD CERAMILC 8. OFF D
0149 CKASRIHZ22K CERAMIC 2200PF K
€130 CC4aSUT1IHI80J CERAMIC 18FF J
£131 CLASRHINZ220J CERAMIC 22FF J
C152,153 CC45RH1IHL00D CERAMIC 10FPF D
C154 CK4SB1IH102K CERAMILC 1000FF K.
ciss CCASRHIHOB0D CERAMIC 8. OPF D
C156 LK4SBIHZ22K CERAMIC 2200FF K
Ci57 £921-0119-05 CERAMIL 0. 047UF K
c1s8 Cr45UJ1H270J CERAMIC 27PF J
e CCASRHIHZTOJ CERAMIC 27FF J
Ci160 CC4SRH1IMI00D CERAMILC 10FF D
C161 CEASRHIHOSOC CERAMIC 5. OFF [N
cie2 CK45R1H102K CERAMIL 1000PF K
C163 CC4SRH1HOB0D CERAMIC 8. OPF D
Cléd CK4SB1IH1B2K CERAMIC 1800FPF K
£165 CIC4SRH1IHO30C CERAMIC 3. 0FF C
Cléb CKASB1H4T 1K CERAMIT 470FF K
C167 C91-0667-05 CERAMIL G. 0047UF K
C1é8 Cr4scH1iH100D CERAMIC 10FPF D
Cl1e9 CC45CH1HOBOD CERAMIC 8. OrFF D
€170 CL4sCH1IHIBNS CERAMIC 18FF J
c171 C4SCHIHOS0M CERAMIL 5. OFF C
c172 CIn4SCH1IH180J CERAMILC 18RF J
C173 CE4SCHIHOYOD CERAMILC 7. 0FF D
174 CK45R1H222K CERAMIC 2200PF K
C17s £91-0667-05 CERAMILC 0. 0D47UF K
C176 Ck4SBIHATIK CERAMIC 470FF K
c178 CC4SCH1IH100D CERAMIC 10PF D
179 CKASBIHZZ22K CERAMIC 2200FF K
180, 181 CkasB1H18zK CERAMIT 1800FF K
c182 CK45B1HA7 1K CERAMIC 470PF K
ci83 £91-0667-05 CERAMILC 0. 0047UF K
£184 CK45B1H222K CERAMIC 2200FF K
2185 CK45SB1H182K CERAMIC 1800FPF K
€186 C91-0769-05 CERAMIC 0. 01UF M
190,191 CEQ4EWIHOL10M ELECTRE 1. OUF S0WV
€192,193 CKasSBiHI02K CERAMIC 1000FF - K
£194 C4SCHIH320J CERAMIC 33FF J
€195 CC4ASCHIH220J CERAMIC 22PF J
£1727? £91-0117-05 CERAMIC 0. 047UF K
€198 CCASCHIHOS00 CERAMIC 5. OFF L
- E£04-0157-0S RF CRAXIAL CABLE RECEFTACLE(LP
- £23-0512-09 TERMINAL (MKR)
CN1 E40-323%-0S PIN CBNNECTSR  (4F)
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» New Parts
Parts without Parts No. are not supplled.

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

PARTS LIST

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

PEREE €& B|§ B & F 5 B & /8 & @)
CN2 E40~3237-05 FIN CB8NNECTER (2P)
N3 E40-~3238-0% FIN CONNECTER  (3F)
CN4 E40-3240-0% FIN CANNECTOR  (SP)
NS E40-3241-05 FIN CONMECTER (&F)
CNé6 £40-3237-05 FPIN CONNECTBR (2P)
EN7? E40-3239-05 PIN CENNEZTEBR  (4F)
CNE E40-3237-05 PIN CENNECTER (2F)
TP1L E40-0211-05 PIN CBNNECTBR (2P)
- F11-0793-14 SHIELDING LCBVER
- F11-0892-04 SHIELDING CBVER
L1 L40-1511-13 SMALL FIXED INDUCTER(150UH)
Lz .3 L34-1124-0%5 CRIL
L4 L34-0671-05 CRIL
LS L40--1021~-13 SMALL. FIXED INDUCTORC1IMH)
L& L40-1001-13 SMALL. FIXED INDUCTAR(10UH)
L7 £40--1801-14 SMALL. FIXED INDUCTER(18UH)
L8 L40-1201-14 SMALL FIXED INDUCTER(12UH)
1.7 L40-8271-14 SMALL FIXED INDUCTER(8. 2UH)
L10 L40-3971-14 SMALL FIXED INDUCT8R(3.9UH)
L1l L40-S691-14 SMALL. FIXED INDUCTER(S. &6UH)
L12 L40--3782-14 SMALL FIXED INDUCTER(0.37UH)
L13 L40-1092-14 SMALL FIXED INDUCTSR(1UH)
L14 L40-2292-14 SMALL FIXED INDUCT8R(Z.2UH)
L1S ¥ | L34-4008-05 CRIL x
L1lé L40-1005-2% SMALL FIXED INDUCTER(10UH)
L17 % | 1L34--4008-05 CRIL
Li8 * | L34-4010-09 CRIL
L1 L40-8295-25 SMALL FIXED INDUCTAR(B. 2UH)
.20 * | L34-4010-05 COIL
L21 ¥ | L34-4009-05 CRIL
L2z 1.40-4795-25 SMALL FIXED INDUCTER (4. 7UH)
L23 % [ L34-4007-0S eIl
Lz24 + | 1L.34--4005-05 CeIL
LaS 1L40--37995-25 SMALL FIXED INDUCTER(3.2UH?
L26 * | L34--4005-05 CRIL
L27 * | L34-4006-05 COIL
Lz8 L40-3395-259 SMALL FIXED INDUCTSR(3. 3UH)
L27 * | L34-4006-05 CNIL
L30 * | L34-4007-0S C8IL
.31 L40-2795-25 SMALL. FIXED INDUCTOR(Z2. 7UH)
.32 * | L34-4007-05 CRIL
L33 * | L34-4004-15 CRIL
L34 £40-1595-25 SMALL FIXED INDULCTER(1.SUH)
L3S * | L34-4004--15 CRIL
L36 * | 1.34-4002-05 CHIL.
L37 L34-2245-05 CRIL
.38 # | L34-4002-05 C8IL
L37 L40-1021-13 SMALL FIXED INDUCTSR(1MH)
L.40 L40-1001-13 SMALL FIXED INDUCTSR(10UH)
L41 L40-£891-13 SMALL FIXED INDUCTER(&.BUH)
L42 140-1021-13 SMALL FIXED INDUCTER (1MH)
L43 L40-1021-12 SMALL FIXED INDUCTER(1IMH)
La4a L34-2161-15 CRIL
L43S L34-0671-05 CRIL
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» New Parts
Parts without Parts No. are not supplied.
Les artlclies non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

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

pEMES (&t B |F ® s ® B B & &£/ 8 B @® b e

L4é L.40--1001-13 SMALL FIXED INDUCTER(10UH)

L47? L40~-1001-14 SMALL FIXED INDUCTER(10UH)

.48 + | L34-4003-05 CRIL

Ls0 * | L34-4003-05 CRIL

.51 -S54 £.40-1001-13 SMALL FIXED INDUCTSR(10UH)

LSS L40-4711-13 SMALL FIXED INDUCTOR(470UH}

L.S6 L32-0652-09 A5CILLATING CBIL

LS7 L40-2292-14 SMALL FIXED INDUCTER(Z2. 2UH)

LS8 1.32-0653-05 NSCILLATING C8IL

LS9 LAD-2292-14 SMALL FIXED INDUCTBR{Z. 2UH)

L60 L32-0653-0% RSCILLATING COIL

L6l L40-2292-14 SMALL FIXED INDUCTBR(Z2. 2UH}

Lé2 * | L34-4000-05 BSCILLATING CEIL

L63 L40-22792-14 SMALL FIXED INDUCTBR(Z. 2UH)

L64 L34-1124~05 CIL

L&6S 66 L34-1182-05 CRIL

L&? L40-6882-14 gMALL FIXED INDUCTER(O. 68UH)

L6B 67 1.40-1001-13 SMALL. FIXED INDUCTSR(10UH)

L0 L40-4701-13 SMALL FIXED INDUCTRR(47UH)

L7l ~74 L 33-0605-05 CHEKE CRIL

L?S 7?6 L40-3391-14 oMALL FIXED INDUCTER (3. 3uH)

T1 .2 L19-0324-09 BALUN TRANSFERMER

13 4 L19-0347-05 BALUN TRANSFERMER

RE1 R70-0457-05 MULTI~CQMP (4. 7KX10)

UR1 R12-1427-035 TRIMMING PRT.» (500)

Wa3 R?2-0150-09 JUMPER REST 0O 8HNM

W3z R72-0150-05 JUMFER REST 0O SHM

RLI -3 551-1428-05 RELAY

D1 -3 151555 DIBDE

D4 5 155133 DISDE

D6 -7 Us1070 DISDE

D8 MABS8 DINDE

D7 151007 DIGDE

D10 MABSH DIBDE

Di1l 151007 DISDE

D1z MABSH DIBDE

D13 151007 DIBDE

D14 MABSA DISDE

D1s 151007 D1GDE

D16 MABSA DIBDE

D17 151007 DIADE

D18 MABSE DISDE

D17 151007 DIBDE

D20 MABLH DISDE

D21 151007 DIBDE

pz2z2 MABSH DISDE

D23 151007 DIBDE

D24 MABSH DIBDE

D25 151007 DIBDE

D26 MABSH DISDE

Dz7? 151007 DIADE

D263 MTZ?.5JA ZENER DISDE

D27 ITT3107TE VARI-CAP DISDE
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- o parte PARTS LIST
Parts without Parts No. are not supplled.
Les articies non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. werden nicht gellefert.
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts; nation |marks
pPEES (& R\|F 2 2 ® B B & E/8 % @ 5| ¥
D30 * | 155132 DISDE
D31 ITT310TE VARI-CAF DIBDE
D32 * | 155132 DISDE
D33 ITT310TE VARI-CAF DIBDE
D34 % | 155132 DIBDE
D35 ITT310TE CARI-CAF DIGDE
D36& ¥ 155132 DISDE
D37 DAF401 DIVDE
D38 MC911 DISDE
D372 % | DAF6D1L DIGDE
D40 MTZS. 1JA ZENER DISDE
D4l 155133 DINDE
Ic1 SON74L5145N IC(DUAL MBNE MALT IM)ECBDER)
() Y 5% 29K 125 FET
a7 25R&IB(ESF) TRANSISTER
a8 -1l 25K192A6RY*J - FET
gz 2501907 TRANSISTER
Q13 2502668(Y) TRANSISTAR
A14 25019207 TRANSISTOR
1S 25C2668(Y) TRANSISTER
Alé 2502053 TRANSISTER
IF UNIT (X48-3000-00)
cz2 CLC4SRH1IHO7?0OD CERAMIC 7. 0PF D
c3 CC4ASCHIHLIS0S CERAMIC 1SFF J
LS £21-0667-05 CERAMIC «  0.0047UF K
c? CC4SRHIHDSOC CERAMILC S. OFF [
7 10 CLASCHIHZ270J CERAMIC 27PF J
Cl1l CC4SCHIH330Jd CERAMIC 33FF J
14 CC4SCHIHOS0oC CERAMIEC S. OPF C
Clé CCASRHIHO30C CERAMIC 3. OFF C
c17? CL4SCHIHORSE CERAMIC 0. SFF [
22 CC455L1H390J CERAMIC 39PF J
23 CC4ssLiH221d CERAMILC 220FF J
25 CK45BIH222K CERAMIC 2200FF K
026 CC4sS5L1H221T CERAMIC 220PF J
C30 CEQ4EWIHO10M ELECTRO 1. OUF S0WV
C34 CEQ4EWIE4TOM ELECTRE 47?UF 25UV
£37 CKA4SB1IHZ22K CERAMIC 2200PF K
38 Ck4SBIH182K CERAMIC 1800PF K
C37 CC4550L1H101d CERAMILC 100PF J
cav CED4EWIHO10M ELECTRE 1. OUF SOWY
48 CC433L1H101d CERAMIC 100FF J
Sl CKA4SB1IHAT1K CERAMILC 470FF K
£s2 CCASRHIHZ201J CERAMIC 200PF J
€53 CER4EWIH2RZM ELECTRE 2. 2UF S0WV
£54 CEO4EWIHLIO0M ELECTRED 10UF S0V
£55 CK45SB1H471K CERAMILC 470PF ' K
CS6 CED4EWIHOR1M ELECTRE 0. 1UF SOWV
€6l CK45B1H182K CERAMIC 1800PF k.
g CK4SBIH1B2K CERANMIC 1800FF K
£720 Cr45sl1H221g CERAMILC 220PF J
€93 CLA4SCHIHLS0S CERAMILC 1SPF J
c74 CC4S5L1HS60d CERAMIC S6PF J
€96 CED4EWIALI0LIM ELECTRS 100UF 10wV

£: Scandinavia & Europe H:AudioClub K:USA  P:Canada  W:Europe
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» New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

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

Parts nation |marks
sEES (& B\ F 8 &2 & 8 w8 B/ R Lo |
97 CKASBIHAT LK CERAMIC 470FPF K.
98 CK45BIH221K CERAMIC 220FF K
£99 CO9aMIH183K MYLAR 0. 018UF K
€100 LC4SCHIH330d CERAMIT 33FF J
2101 CC4SCHIHZ20d CERAMILC 22PF J
£103 CK4SBRIH2Z22K CERAMILC 2200FF k.
107 LEO4EWLIALIOLM ELECTRS 100UF 10WY
€108 CKASBLIHATLK CERAMIC 470PF K
0107 CRI92MIHIB3K MYLAR 0.018UF K
€110 CrassL1IH3?0d CERAMILC 39FF J
ciil CCASSL1IHAe70T CERAMIL 47PF J
112 CK4SRLIH221K CERAMIC 220FF K
114 CEO4EWLIALOLM ELECTRE 100UF 10Wy
119 CC455L1H101J CERAMIC 100FF J
ci17? CEO4EWIHR4™M ELECTRE 0. 47UF S0WV
118 CED4EWIH3R3M ELECTRE 3. 3UF S0WY
117 CEO4EWIHOLOM ELECTRE t. OUF S50WV
ciz CEQAEWIHARTM ELECTRO 4, 7UF SOWY
ci121 CED4EWIHIOOM ELECTRE 10UF S0WY
ci22 CEQAEWIHO10OM ELECTRB 1. OUF S50WV
cL23 CEQ4EW1C330M ELECTR® 33UF 16WY
C12% CEQ4EWIHO10M ELECTRS 1. OUF S0V
ciav CED4EWIE4TOM ELECTRE 47UF 25WY
£128 Co455L1H101S CERAMIC 100PF J
€130 CED4EWIHO1IOM ELECTRB 1. OUF S0uWV
C136 CED4EWLIHO10M ELECTRS 1. OUF SOWY
€139 CED4EW1HO10M ELECTRE® 1. QUF S0WV
C143 CKASB1H1 22K CERAMIC 1200PF K
ci44 CR92M1H332K MYLAR 3300FF K
£145 CK4SB1IH391K CERAMIC 390PF K
ci%0 CEQ4EWIE47TOM ELECTRE® 47UF 25WY
£1s2 Cr4ssLiH121d CERAMILC 120FF J
C153 CEII2MIH333K MYLAR 0. 033UF K
€155 LED4EWLIH3R3M ELECTRS 3. 3UF S0WY
£157.158 CEQ4EWLIE4TOM ELECTRS 47UF 25WY
C160:161 CED4EWIHZRZM ELECTRE@ 2. 2UF S0WV
£162 CEO4EWIHLO0M ELECTRS 10UF SOWY
C163,164 Cr92M1H154K MYLAR 0. 1SUF K
C165 CO92M1IH123K MYLAR 0.012UF K
Cléb C92M1H1B3K MYLAR 0. 018UF K
C167 CEO4EWLALOLM ELECTRE 100UF 10UV
Ci&8 CR92MIH333K MYLAR 0. 033UF K
£167 CEQ4EW1E47TOM ELECTRE 47UF 25WV
170 CR2M1IH683K MYLAR 0. 068UF K
C171 CED4EWIHZ220M ELECTRS 22UF S0WV
c172 CEO4EWIHOL0M ELECTRE 1. OUF S0WV
C173 CEQ4EWIELIDOLNM ELECTRE 100UF 2SWY
174 CEO4EWIH220M ELECTRE 22UF S0WV
C17s CR92M1IH1I04K MYLAR 0. 10UF K
176 CEO4EWIE47OM ELECTRE 47UF 2oWV
c17? CED4EWIHZ20M ELECTRB 22UF SOWY
C178 CRP2M1H332K MYLAR 3300FPF K
ci79 CED4EWIE4T 1M ELECTRE 470UF 250V
$183.184 CEO4EWLIELIO2M ELECTRE 1000UF  25WV
C186 CED4EWIHD10OM ELECTRE 1. OUF S0WY

E: Scandinavia & Europe  H:Audio Club K:USA  P:Canada  W:Europe

A: Saudi Arabia

T:England

U: PX{Far East, Hawaii)




R-5000

» New Parts PA RTS L ' ST

Parts without Parts No. are not supplied.

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

Telle ohne Parts No. werden nicht geliefert.
Ref. No. Address [New Parts No. Description Desti+ |Re-

Parts nation |marks

$HRES &t R|§F B 2 7 5 B R/ AR &+ |
Cies CEO4EWLIE4ATOM ELECTRE a7ur 25WV
1921 CED4EWIHORIM ELECTRE 0. 1UF S50WV
c192 CLAS5L1H470T CERAMIC 47PF J
- ED4-0154--05 RF CRAXIAL CABLE RECEFTALLE
- E11-0414-05 PHANE JACK
- E23-0512-05 TERMINAL
- E29-0434-0% INTERCBNNECTAR
- E31-2170-15 CENNECTING WIRE
- E33-1761-00 FINISHED WIRE SET
- E40-0S517-03 FIN CONNECTER
- E40--5057-05 PIN CBNNECTER
CN1 E40-3241-05 PIN CBNNECTOR  (&F)
N2 E40-5066-05 FIN CONNECTBR  (3P)
N3 E40~3238-0% FIN CANNECTBR  (3F)
N4 E4D0-3237-05 PIN CENNECTAR (2P)
CN& E40-3239-05 FPIN CRNNECTER (4F)
N7 E40-3243-05 PIN CENNECTBR (8P)
N8 .9 E40--3240-05 FIN CONNECTER (SF)
CN1Os11 E40-3238-05 FIN CENNECTER  (3P)

CN12 E40-3240-05 PIN CBNNECTOR (SP)
CN13 E40-3237-09 FIN CENNECTBR (2F)
TP1 E40-0211-05 FIN CBNNECTER
- F02-0430-14 HEAT SINK
- F11-0817-04 SHIELDING CBVER
- F11-0818-24 SHIELDING CRVER(CAVER)
- J32-0761-04 BASS
CF1 L72-0315-035 CERAMIC FILTER (CFWA4SSF)
L1 L34-4003-05 CRIL (58. 1IMHZ)
L2 L32-0678-05 8SCILLATING CRIL(S8. IMHZ)
L3 L34-4003-05 CRIL (58. 1IMHZ)
L4 L34-2074-05 CRIL
LS .6 L33-0693-05 CHEKE CRIL (0. 68BUH) ;
.7 .8 1.34-2116~15 CRIL
L? L30-0509-05% IFT (8. 83MHZ)
L10 L34-0781-05 CoIL
L1l L34-2124-05 CRIL
Liz L40-2211-14 SMALL. FIXED INDUCTAR(220UH)
L13 14 L30-0503-05 IFT (455KHZ)
L1S »s16 L34-0941-09 AT
L17? »18 L40-2211-14 sMALL FIXED INDULTER(Z220UH)
L132 L34-0678-05% CRIL
Lz20 L40-2211~15 SMALL. FIXED INDUCTER(Z220UH) I
L21 L34-0537-05 CEIL
L22 L34-0781-05 CRIL .
.23 L40-1992-14 SMALL FIXED INDUCTAR(L. 5UH)
Lz L30-0519-0% IFT (455KHZ) I
L2 L30-0303-05 IFT (45SKHZ)
L26 L77-0446-05 CRIL (DISCRID !
.27 .28 L40-1021-14 SMALL FIXED INDUCTER(1IMH)
L29 L40-3371-13 SMALL FIXED INDULTBR(3. 3UH)
.30 L4G-1011-14 SMALL FIXED INDUCTSR(100UH) :
X1 L??7-1319-05 CRYSTAL RESANATER (47, 2825MHZ) "
X2 % | L77-1320-05 CRYSTAL RESBMATER(8. 37SMHZ) I

E: Scandinavia & Furope  H:Audio Club K:USA  P:Canada  W:Ewope
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x New Parts

Parts

without Parts No. are not supplled.

PARTS LIST

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

Telle ohne Parts No. werden nicht geliefert.

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

sEES (&t ®M|5| B & % 8 B e E/ AR & mwE

XF1 L71-0243-05 MCF (58. 1125MHZ)

XFz2 * | L71-0266-05 MZF (8. 83MHZ}

XF3 L71-0208-1S MiZF (YK~-B885)

- NO7-D641-05 SCREW

- N30-3010-46 PAN HEAD MACHINE SCREW

- N35-3006-46 BINDING HEAD MACHINE SCREW

- N35-3008-46 BINDING HEAD MACHINE SCREW

R243 * | R92-0681-05 FIXED RESISTER (1Ws4. 7GHM)

UR1 R12-1066-05 TRIMMING PET. (1K)

VR Ri2-309%-05% TRIMMING FET. (47K}

VR3 R12-1069-0% TRIMMING PBT. (4. 7K)

VR4 R12-1066-05 TRIMMING PET. (1K)

URS R12-5046-05 TRIMMING F8T. (100K)

VR& R12--3098-05 TRIMMING FOT. (33K)

UR? .8 R12-3096-05 TRIMMING PQT. (10K3

Wea R92-0150-05 JUMPER REST 0 8HM

bt .2 BAZ28B2 DIGDE

D3 MC?31 DISDE

D4 155133 DISDE

DS -23 151587 DIBDE

D24 -27 1N&O DISDE

D28 MC?31 DISDE

D29 155133 DIRDE

D30 151587 DIGDE

D31 MC911 DIMDE »

D32 MC931 DIBDE

D33 -36 135133 DIGDE

D37 MC921 DINDE

D38 -41 155133 DISADE

D4z ,43 mMCI21 DIQDE

pa4 -48 155133 DIBDE

D49 151587 DISDE

S0 5% 155133 DIBDE

D56 MZ9:1 DIBDE

57 ~-60 155133 DIBDE

D61 151587 DIGDE

D +63 155133 DISDE

D&4 155141VE DIRDE

D63 155133 DISDE

|18} NJIM4S585 IC(RF AMP X2)

IC4 NIM27035 IC(DUAL CAMPALATER)

ICS 6 UPCS?7H IC(RF AMF)

Ic? NJM45585 IC(8FP AMP X2)

1C8 NIM27035 1C(DUAL CBMFALATER)

IC? T.4066BP CMES IC(ANALBG SW X4)

ciz2 NIM43S85 IC(BF AMP X2)

I1C13 MB3713 IC(AF POWER AMP)

1C14 * | ANTBNDT ID(VELTAGE REGULATER/ +15V)

1015 T-407?1BF IC(AR X4) X4)

0l 35K 73CY) FET

@ 3 2502668(Y) TRANSISTBR

N4 5 25K125 FET

Q6 DTC114ES DIGITAL TRANSISTSR

Q7 DTC144W3 DIGITAL TRANSISTER

E: Scandinavia & Europe  H:Audio Club K:USA
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» New Parts PARTS L'ST
Parts without Parts No. are not supplied.

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

E: Scandinavia & Europe  H:Audio Club K: USA

- . . . A

11. OVICar Cnct bmasand

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

Parts| nation [marks
pRES (&£ BIF w8 ® 8 B & R/ A8 ® |
08 2802668 (Y) TRANSISTBR
n? -1z SKP30Y) FET
013 2502787 (L) TRANSISTER
N4 15 2502498(Y) TRANSISTER
lé DTALZ4ES DIGITAL TRANSISTER
N1z DTC124ES DIGITAL TRANSISTER
a8 2502787 L) TRANSISTOR
a9 35K7P3(Y) FET
20 2502787 (L) TRANSISTER
Q21 22 35K TP3Y) FET
023 24 25C2787 (L) TRANSISTER
n2S 25C3113(R) TRANSISTER i
g6 27 25C2458(Y) TRANSISTER £
n28 DTC144ES DIGITAL TRANSISTER &
029 25C2458(Y) TRANSISTBR %
30 26K 161 (GR) FET 3
031 DTAL44ED DIGITAL TRANSISTER i
n32 33 2502459 (BL) TRANSISTER
234 DTA124ES DIGITAL TRAMSISTER
3% DTAL144ES DIGITAL TRANSISTER
036 -38 DTC144WS DIGITAL TRANSISTER
039 2502498(Y) TRANSISTSR
g4a0 -43 DTAL14EDS DIGITAL TRANSISTER
Q44 DTAL44ES DIGITAL TRANSISTER
THL »2 112-501-2 THERMISTER (500)
TH3 112-202-2 THERMISTER toeK)
iz x%9-3010-00 CEMPESITE UNIT (AGE)
1C3 X59--3020-00 CEMPSSITE UNIT (5 METER)
110 X5%-3030-00 CRMPESITE UNIT (NATCH)
IC11 X59--3040-00 CEMPRSITE UNMIT (SELECT)

PLL UNIT {X50-3030-00)
-1 CL4SCHIHATOJ CERAMIC 47PF J
c2 CC4SCHIAIDL CERAMITC 100PF J
Ca Co458L1H271 CERAMILC 270PF J
CS CKASBIH27 1K CERAMIC 270PF K
C9 Cr4ssL1H220d CERAMIC 22FF J
£13 CEQ4EWL1A470M ELECTRE 47UF 10wV
£z0 CR22M1H47 3k MYLAR 0. 047UF K
c21 CKASRLH182K CERAMIC 1800FF 4
c2z2 CEDQ4EW1A4A70M ELECTRE 47uF 10WY
23 £91-1008-05 CERAMIC 0. 022UF K
c24 Cr4asuJiniooD CERAMIC 10PF D
25 CL4SUJ1H390J CERAMIC 39PF J
£26 CC4ASUJ1H220J CERAMILC 22PF J
27 CC4SCHIHO40C CERANMIC 4, OFF C
28 -31 CK45SB1H1IB2K CERAMIC 1BOOFF K
C32 CKASBIHZ22K CERAMIC 2200PF K.
€33 CK4SE1H182K CERAMILC 1800FF K.
£34 CEQ4EW1IA470M ELECTRE 47UF 10WV
36é CKASRIHZT7LK CERAMIC 270FF K
C37? CC4SUT1HIST CERAMIC 150PF J
£38 CK4SB1HAT1K CERAMIC 470PF K
£39 CC455L 1HEB0J CERAMIC 6BPF J
c41 CKASBIH27T1K CERAMITC 270PF K
P:Canada  W:Ewope
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PARTS LIST

% New Parts
Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.
Ref. No. Address |New Parts No. Description Desti- (Re-
Parts nation |marks
smES £ BR|\K B a8 B B ® R B/ 8 # = ok
£43 45 £91~-1008-0S CERAMIC 0. 022UF K
sl 91100805 CERAMILC 0. 022UF K
£s2 CC455L1H101T CERAMIC 100FF J
£s3 CC4SCHIHOSOC CERAMIC 5. OFF C
CS4 CC4S55L1H101d CERAMIC 100FF J
£S5 CKASBIHZ22K CERAMIC 2200FF K
£5% +60 CK4SB1H182K CERAMIC 1800PF K.
C&l CC4SCHIHIRST CERAMIC 1. SFF o
Cé6 CK4SBIH182K CERAMIC 1800PF K
c?0 CS15E 1HR33M TANTAL 0. 33UF S0V
C71 CKASR1IH182K CERAMIC 1800PF K
72 +»73 CrasuUJ1H4100D CERAMIC 10FF D
1 c74 CC4SUJ1IH370d CERAMIC 39PF J
' 7?5 CK4SH1H182K CERAMIC 18D0FF K
‘ L?6 CEQ4EWLALIOLM ELECTRS 100UF 10WV
cve TC45UJ1H100D CERAMIC 10PF D
c8 CLASCHIHO30C CERAMIC 3. 0FF i
£ CC4SCH1IHOB0D CERAMILC 8. OFF D
280 CC4SCH1H0300 CERAMIC 3. 0PF [
81 .82 Ck45R1IHLIB2K CERAMILC 1800FF I
8BS 86 CK4SB1IH1B2K CERAMIC 1800PF 4
£8? CKASBIH222K CERAMIC 2200FF K
£88 .89 CK4SBIH182K CERAMIL 1800FF K
291 £971-1008-05 CERAMIC 0. 022UF K
92 CKASBIHZZ22K CERAMIL 2200FF K
£95 CC4SCHIHD6OD CERAMIC 6. OFF D
96 CC4ASCHIHL00D CERAMIL 10FF D
97 CLASCHIHZ?0J CERAMILC 27PF J
c78 CC45CH1IHO&0D CERAMIC 6. OFF D
£99? CC4SCHIHZ?0J CERAMIL 27PF J
Ccioo Cr4sCcH1HOA0C CERAMIC 4. OFF C
£101 C-45CHIHOS0C CERAMIC 5. OFF C
£102,103 CK4SBLHZZ21K CERAMIC 220PF K
cin4a CK45SB1H1B2K CERAMIC 1800FF K
£107 £91-1008-05 CERAMIC 0.022UF K
ci108 C45RIHIB2K CERAMIL 1800FF k.
C109 C91-1008-05 CERAMIC 0.022UF K
112 CEO4EWLA470M ELECTRE 47UF 10WV
113 CKASBIH222K CERAMIC 2200FF K
119 £91-1008-05 CERAMIC 0. 022UF K
Cllé CEQ4EW1A470M ELECTRS 47UF 10UWV
€120 CED4EW1IA4TOM ELECTRS 47UF 10WV
ciz21 £91-1008-05 CERAMIC 0. 022UF K
£122,123 ¥ | £91-1083-05 FIXED CAFACITER(O. 4UF)
130 CR92M1H473K MYLAR 0. 047UF K
c132 CED4EWLAATOM ELECTRS 47UF 10WY
133 45U LHDS0C CERAMIC 5. OFF |
C134 CCa5UJ1H370d CERAMILC 39PF J
€139 £91-1008-05 CERAMIC 0. 022UF K
138 CD4ASCHLIHOL0L CERAMIC 1. 0FF [
€139 LC45UJ1H270d CERAMIC 27PF J
C144 CEQ4EW1A470M ELECTRS 47UF 10WV
145 CK4SB1IHB21K . CERAMIC 820PF K
146 CK4SBIH3?1K CERAMILC 390FF K
£147 CK4SBIH152K CERAMILC 1500PF K
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» New Parts PA RTS LIST

Parts without Parts No. are not supplied.
Les articies non mentlonnes dans le Parts No. ne sont pas fournis.
Teile onhne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
sBMES |& B |5 B a % 8 B & B8/A 8K #® &) ¥
148 CC4assLiHIS1g CERAMIC 150PF J
c149 £91-1008-05 CERAMIL 0. 022UF K
C151 CKASBLHB21K CERAMIC B820FF K
cis2 £91-1008-05 CERAMILC 0. 02z2UF K
L1594 £91--1008-05 CERAMIC 0. 022UF K
157 CCASCHIHOS0O CERAMIC 5. OFF C
158 £91-1008-05 CERAMIC 0. 0z2UF K
t160-163 £91--1008-0% CERAMILC 0. 022UF K
Cl64 CC4ASCH1IHO300 CERAMILC 3. OFF C
C165 CC4SCHIHZ?0J CERAMITC 27RF J
Cléb CC4s5CH1HO70D CERAMIC 7. OPF D
8 N re CC4SCHIHLIS0d CERAMILC 15FF J
£167 CC455L1H1S0d CERAMILC 15FF J
170 £91-1008-0S CERAMIC 0. 0zZ2UF K
civ2 CC4SCHIHIB0S CERAMIC 18FF J
£173 CKasSpiHz22K CERAMIC 2200FF K
C174,175 CK45B1H 182K CERAMIC 1BOOFF K
c177 CK45B1HZZ22K CERAMILC 2200FF K
178 Cr4scHiHIS0d CERAMIC 15FF J
C179 CC4SCHIML00D CERAMIZ 10PF D
£180 CCASCHIHIS0J CERAMIC 15FF J
C181 CK4SB1H182K CERAMIL 1800FPF K
tigz CC4sSiH1HD300 CERAMIC 3. 0FF [
£183 CC4SCHIHLSDS CERAMILC 1SPF J
ciB4 CED4EW1R4T0OM ELECTRE 47UF 10WY
N
£186 CEQ4EWIHO10M ELECTRE 1. OUF S0V
cie8 £91-1008-0% CERAMIC 0. 022UF K
£18% CEQAEW1A470M ELECTRE 47UF 10WV
£192 £?1-1008-05 CERAMILC 0. 022UF K
£20% CEQ4EW1A4TOM ELECTRE 47UF 10wy
Cc207-209 CLASCHIH220T CERAMILC 22rF 0 d
210,211 cR92MiHi0zK MYLAR 1000FF K
£214 £921-1008-05 CERAMIC 0.022UF K
TCl C05-0031-15 TRIMMING CAF C(10FF)
- E29-0440-14 TERMINAL (GND
BFE ED4--0157-05 RF CRAXIAL CABLE RElIP TACLE
CNL 2 E40--3237-059 PIN CBNNECTBR (2P)
CN3 E40-3240-05 FIN CENNECTRR  (S5F)
N4 E40-3239-05 PIN CBNNECTER (4F)
CNé E40--3243-05 FIN CANNECTER  (8F)
HET E04-D157-05 RF OAXIAL CABLE RECEFTACLE
MKR E23-0512-05 TERMINAL
CF1 L72-0350-05 CERAMIC FILTER (9. 285MHZ)
CF2 L72~-0351-05 CERAMIC FILTER (8. 83MHZ)
L3 4 L40~1511+13 SMALL FIXED INDUCTER(1S0UH)
1.5 L32-0666+15 NSCILLATING COIL
L& L40-1592-13 SMALL FIXED INDUCTBRC(1. SUHD
L.? L.40-1021--13 SMALL. FIXED INDUCTERCIMH)
L8 .9 L40~1B11-25 SMALL FIXED INDUCTER(180UH)
L10 11 L34-2026-05 CRIL
.12 +13 1.34-2108-15 CeIL
Li4 1L.34-1182-05 CRIL
LS L40-1592-13 SMALL FIXED INDUCTSR(1. SUH)
L1G L32-0676-05 RSICILLATING COIL

E: Scandinavia & Europe H:Audio Club K:USA  P: Canada W:Europe
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» New Parts
Parts without Parts No. are not supplled.
Les articles non mentlionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert,

PARTS LIST

A: Saudi Arabia

T:England

U: PX(Far East. Hawaii)

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

pPRES (&4 R (5| # A F B B & &/8 8 o
L17 L40-2211-13 SMALL FIXED INDULTSR (220UH)
L18 L40-1511~13 oMALL FIXED INDULTER(150UH)
L1972 -21 1.40-6882-14 SMALL FIXED INDUCTER(O. 68UH)
Laz L40~-47791-14 omMALL. FIXED INDUCTER(4. 7UH)
L23 L4ap-2z211i-12 SMALL FIXED INDULCTER (220UH)
Lz24 L40-6811-13 SMALL FIXED INDUCTHR(&BAUH)
L25 L32-0675-0S BSCILLATING CRIL
.26 L.40-1001-13 SMALL FIXED INDUCTER(10UH)
27 1.40-1021-13 SMALL FIXED INDULTBR(1IMH)
L28 .29 1L40~0611-25 SMALL FIXED INDUCTAR(S60UH)
L30 L34--0781--05 CeIL

t31 3= L.40-1001-14 SMALL FIXED INDUCTSR(10UH)
L33 1L.34-1181-05 CRIL

L34 1.40-3382-14 SMALL FIXED INDULCTER (0. 33UH)
L36 L34-1181-035 COIL

L37 L40-1011-14 SMalLL FIXED INDUCTER(100UH)
X1 L7?7-1318-035 CRYSTAL RESSNATER(18MHZ)

1B1 r90-0600-05 MULTI-C8MF {100FFX4)

1B2 R?0-0584~05 MULTI-C8MP (100PFX7?)

VR1 R12-4414-05 TRIMMING FPRT. (S0KB)

D1 155133 DIBDE

p2 .3 ITT310TE VARI CAR DIGDE

D4 SV153 VARI CAP

D& 155133 DISDE

D? MTZS. 1JA ZENER DISDE .. (5.1W)

D8 155133 DIGDE

9 10 15V153 VART CAP

D11 -13 151587 DIBDE

D14 ,15 155133 DIGDE

D16 -19 BA282 DIRDE

Ic1 SN74LET3AN IC(DUAL JK-FF)

12 MN&147C IC(FRER SYNTHESYZER PLL)

1c3 MS4459L IC(PRE SCALER)

124 SN74L590N I (DECADE CRUNRERS)

ICS -7 SN16913F IC(DUBLE BALANCED MIXERS)
1c8 MBB7006 IC(FRER SYNTHESIZER FLL))
19 UrPBSS1C IC(PRE SCALER 1/20 BR 1/7100)
1C10 SN16913F I (DUBLE BALANCED MIXERD)
IC11 SN74574N IC(DUAL D-FF)

Ici2 MBR?006 IC(FRED SYNTHESIZER FLL))
IC13 BA718 IC(BP AMP X2)

IC14 MN&1470 IC{FRED SYNTHESYZER PLL)
1S MS44590L IC(PRE SCALER)

IC16 SN74LS?20N {C(DECADE TRUNRERS)

Iciv SN167213P IC(DUBLE BALANCED MIXERS)
Ic18 ANTBNDC IC(AVR) SV

IC19 ANTBMO? IC(AVR) v

1 2502668(Y) TRANSISTER

2 3 2502787 (L) TRANSISTAR

n4a -7 25C2668(Y) TRANSISTER

a8 2501907 TRANSISTER

9 12 25C2668(Y) TRANSISTER

213 2501907 TRANSISTER

14 -16 2502668(Y) TRANSISTER
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— PARTS LIST

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.

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

LRER |t B |\& B & ¥ B B & a/H R & | =
n7 19 25C2787L) TRANSISTAR
nen -22 250 26680Y) TRANSISTER
23 DTAL124ES DIGITAL TRANSISTER
Q24 DTC124ES DIGITAL TRANSISTER
25 DTIC144UWS DIGITAL TRANSISTER

CONTROL UNIT (X53-3020-XX) -11:KM,TW1 B1:W2 -71: X
1 2 CC4SCHIH330d CERAMILC 33FPF J
ca4 £90-0822-05 ELECTRA 47TUF 16WV
e £90-0822-09 ELECTRE A7UF 16WY
£10 CED4TWIHRATM ELECTRE 0. 47UF S0WV
o1t CED4TWIC4TOM ELECTRE 47UF 16UV
14 90-0822-05 ELECTRE 47UF 16WV
Cis 16 CC4s55L1IH101d CERAMILC 100FPF J
o1e CR92MIHATZK MYLAR 4700FF .

22 £90-0822-05 ELECTRE 47UF 16WV
28 CRI2MIH103K MYLAR 0. 010UF K
£39 ~41 £91-0793-05 CERAMIC 470PF K
()} * | £90-2046-05 ELECTRO 22UF 10WV
a5 C?0-0822-05 ELECTRE 47UF 16WY
£S? £?20-0822-05 ELECTRS 47UF 16WY
S £90-0822-0% ELECTRE 47UF 16WV
L6 290-0822-05 ELECTRS 47UF 16WV
£73 % | ©90-2046-05 ELECTRE 22UF 10WV
74 75 CC4sCHIH220d CERAMILC 22FF J
£L7&6 77 CKASBIHAT1K CERAMIC | TOPF K
100106 C91-0753-05 CERAMIC 470PF K.

- ) EG2-0114-095 15 SRCKET (16F)

- ED2-2001-05 IC SRCKET (28F)
- Ez23-0512-05 TERMINAL
- E31-3161-05% CONNECTING WIRE(AR,13F)
- E31-3162-03 CENNECTING WIRE(H,12F)
- E31-3163-05 CENNECTING WIRECD.9F)
N1 E40-3238-05 PIN CBNNECTER (3R}
CN2 E40-3239-05 PIN CENNECTER (4P)
CN4 £40-3240-05 FIN CEANMECTBR (SF)
CNS .6 E£40--3241-0% FIN CENNECTER  (6P)
CN10 E40-3240-05 FIN CONNECTOR  (SF)
CN11 E40-3243~-05 PIN CONNECTBR (BF)

CNiz E40-3242-05 PIN CBNNECTOR (7P)

CN13 E40--5066-05 PIN CENMNECTBR (9P)

CN14 E4D-3243-05 PIN CENNECTAR (8F)

CN1S E40-3239-05 PIN CONNECTER  (4F)

CM1é& E40-3242-05 FIMN TRNNECTBR (7F)

CNS3 E40-3243-05 FPIN CONNECTOR (8F)
CNS4,55 E40-3241-05 FIN CENNECTER  (&F)

CNE& E40-3237-05 FIN CONNECTRR (2F)

CNS7? E40-3240~03 PIN CONNECTSR (5P3
CNE8 E40-3241--05 PIN CAMNECTEAR  (&F)

CNS9 E40-3237-05 1IN CRNNECTOR  (2P)

- J31-0503--05 CELLAR
.1 L40-1011-13 SMALL FIXED INDUCTER
L2 L40-1011-03 SMALL FIXED INDUCTSR
L4 B L40-1011-14 SMALL FIXED INDULCTER
LS 1L40-1011-03 SMALL FIXED INDUCTBR

E: Scandinavia & Europe  H:Audio Club K:USA  P: Canada W:Ewope
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PARTS LIST

» New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohre Parts No. werden nicht gellefert.
: Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
i $RES ft B F # A K B B R E/7AR = &y e E
: .23 L40-1011-14 SMALL. FIXED INDUCTSR
: 1s0 51 L40-1011-14 SMALL FIXED INDUCTER
! L2 L40~-1011-13 SMALL. FIXED INDUCTER
: Ls3 ~-55 L40-1011-03 SMALL FIXED INDUZTER
L5? L40-1011~-14 SMALL FIXED INDUCTER
l' LS8 59 L40-4701~14 SMALL FIXED INDUCTER
I X1 L78-0019-0% RESENATAR (1. 99MHZ)
x50 L78-0015-05 RESANATER (2. 45MHZ)
I . X351 L7P7-1256~05 CRYSTAL RESSNATER(32. ?68kHZ)
' RB1 R?0-0510-05 MULTI-~C8MP (4. 7kX8)
! RBSO R70-0510-05 MULTI~CRMP (4. 7KX8)
RBS1 R90-0521-05 MULTI-CRMF (47KX7?)
l ' RBS2 R?0-0597-05 MULTI-CEMP (1KXa)
3 pt -9 155133 DIBDE
‘ DSl -S54 155133 DISDE
DeS ~72 155133 DIGDE
l D73 155133 DISDE X1
pv4 -76 155133 DIBADE We
D77 155133 DISDE
4 D8 .86 155133 DIBDE
IC1 UFRD 800G IC(MICRBFRACESSER)
icz ¥ | MSMB2C55AP-5 IC(CMRS PREBGRAMMABLE 1/8)
1IC3 FSTS20D IC(LEW PEWER RESET)
IC4 TCAQLZUBP IZ(INVERTER X&)
; IS TCA011RP IC(NAND X4) *
6 TC4030BP IC(EXCLUSIVE S8R X4)
ice TC4011BRP T2 (NAND X4)
I ICS0 MRBA418-20LP~-GRA | I (16K RAM}
ICS1 SNT4L5138N IC (DECEDERS)
1052 % | MBM27128-25JEB1 [C(128K CME3 UV-EPREM)
3 ICS3 * | MSMBZLSSAP-5 IC(CMES FREGRAMMABLE I/8)
1056 SNT404N IC(6-CIRCUIT INVERTER)
1257 % | M3M6Z42R5 IC(REAL TIME CLBCK)
g1 -7 DTC143ES DIGITAL TRANSISTER
4 -17 # | DTC143ES DIGITAL TRANSISTAR
50 DTC144UWS DIGITAL TRANSISTER
DISPLAY UNIT (X54-3010-00)
‘ Ct C90~-0871~05 ELECTRE 220UF Teuv
‘ c3 C90-0504--05 ELECTRE 10UF 35WY
4 CRI2MIHE23K MYLAR 0. 022UF K
i s -7 £?20~-0504-05 ELECTRE 10UF 3aWY
; C11 £70-0822-09 ELECTRS 47UF 16WY
I E €1 C920-0822-05% ELECTRB 47UF 16WY
( CN1 E40-3243-0S FIN CONNECTER (8F)
CN2 E40-3242-05 FIN CBNNECTOR (7F)
CN3 E40-3240-05% PIN CONNELZTBR (3P)
CN4 E40-3238-05 FIN CRNNECTBR  (3F)
: CNS E40-3240-05 PIN CANNECTBR  (5SP)
CNS6 E40-3242-05 FPIN CANNECTBR (7F)
' 1 Ll 2 L40-1011-13 SMALL FIXED INDUCTOR(100UH)
L3 L40-1011-14 SMALL FIXED INDULCTER(100UH)
: L4 L40-1011-13 SMALL FIXED INDUCTSR(100UH)
I 4 Tl L19-0323-05 BALUN TRANSFERMER
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» New Parts PARTS L|ST
Parts without Parts No. are not supplled.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.
Ref. No. Address |New Parts No. Description Desti- Re-
Parts| nation imarks
gmMES |2 B |\F s 2 % 8 B R R/A B & DIE: &1
RB1 R50-0511-05 MULTI-C8MP (47KX3)
REZ R90-0193-05 MULTI-C8MF a7Kx9 J 176U
RB3 RP0-0520-05 MULT I-CEMP (47KXS)
ws0 -53 R92-1061-05 JUMPER REST O BHM
57 -60 540-2440-15 PUSH SWITCH
Dt -4 151555 DIGDE
DS MTZS. 1JA ZENER DISDE
D& MTZ3. 2JR 7ENER DISDE
FIP1 FIP13BMY DISFLAY TUBE
191 urDe300C IC(FL LATCH DRIVER)
sz MB4052 iceacH 8RIT A/D CANVERTER (ADC)
IC3 Ti-4013BF 1C(D FLIP-FLOF X2}
L .2 DTAL14ES DIGITAL TRANS STER
a3 DTC144WS DIGITAL TRANSISTER
Al 4 -5 2501952(Y) TRANSISTER
AGC (X59-3010-00)
- E23-0471-05 TERMINAL
R1 -4 RK73FR2A223J CHIFP R 22k J 1/10W
RS RK7IER2BZZ24J CHIF R 220K J 1/84
Wi R92-0670-05 CHIF R 0 BHM
we .3 R92-0679-05 FIXED RESISTBR
ic1 TC4001BF IC(NER X6)
ICa % | TC4066BF IC(BILATERAL SWITCH X4)H)
8§ METER (X59-3020-00) >
- E23~-0471-05 TERMINAL
R1 RK?P3FR2A103] CHIF R 10K J 1710
R2 RK73FR2A101J CHIF R 100 J 1710
R3 RK73FR2AZZ2] CHIF R 2. 2k J 1/10W
R4 RKT7IFBR2A223J CHIF R 22K J 1/10M
RS RK73FB2AL03S CHIF R 10K J 1/104
R& RK73FB2ALS2T CHIF R 1. 5k J 17106
R? RK7?3FR2A332J CHIF R 3. 3K J 1710
R8 RKT3FB2AGEZT CHIF R 6. BK J 1/10uW
R9 RK73FR2AS62T CHIP R 5. &K J 1/10u
R10 RK73FB2A103J CHIFP R 10K J 1/10W
Wi -3 R92-0670-05 CHIP R D QHM
D1 .2 DANZ202(K) CHIF DISDE
a1 25C2T12(Y) CHIF TRAMSISTOR
2 3 25A1162(Y) CHIP TRANSISTER
R]:8 25C2712Y) CHIP TRANSISTER
05 25K211(GR) CHIF FET
NOTCH (X59-3030-00)
1 .2 CK73FBIHOBAK CHIP C -B0O0PF K
c3 CKT3FRIHZTLK CHIF 20RF K
- E23-0471-05 TERMINAL
RL -4 RK?3FB2A913J CHIF R 71K J 1/10W
RS RI?3IFB2ALBLT CHIR R &80 J 1/10W
R& RKT3IFB2A913J CHIF R 91K J 1/10uW
R? RK73FB2A471J CHIP R 470 J 1/10W
R8 RK?3FR2A713J CHIF R 21K J 1/10W
E: Scandinavia & Europe  H:Audio Club K:USA ¥ Canada  W:Europe




» New Parts

PARTS LIST

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

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

Parts nation |marks
$RES (2 B 5 # & ® 5 B &H AR 8B #* 1| %
R? RK?3FBZAL02J CHIF R 1. 0K J 1/10W
R1O RK7?IFR2A913J CHIP R 91k J 1/10W
R12 RK73FB2ZAL02S CHIF R i. 0K J 1/10W
R13 RKTIFRZA6B4J CHIF R 80K J 1/10W
W1 RI2-0670~05 CHIF R 0 8HM
IC1 NJM4SS8M IC (AP AME X2)

SELECT (X59-3040-00)
- E23-0471-05 TERMINAL
R1 RK73FB2R223J CHIF R 22k J 1/10W
R2 RIKK73FB2A472d CHIP R 4. 7K J 1/10W
R3 -5 RKT3FR2A4740 CHIF R 470K J 1/10W
W1 R92-0670-05 CHIF R 0 8HM
w2 -5 R72-0677-05 FIXED RESISTOR
b1 DAN20Z2 (k) CHIP DISDE
1c1 TCA4D66BF IC(RILATERAL SWITIH X4)H)
Qi DTAL24EK DIGITAL TRANSISTER
g2 -3 DTC144WK DIGITAL TRANSISTOR
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ADJUSTMENT i

REQUIRED TEST EQUIPMENT 11. Spectrum Analyzer
1) Frequency range : 100kHz to 200MHz or greater
1. DC Voltmeter (DC V.M) 2) Bandwidth : 1kHz to 3MHz
1} Input resistance : More than TM$2 12. Tracking Generator
2) Voltage range : F.S.= 1.5V to 1000V, AC/DC 1) For adjustment of RF BPF/MCF
NOTE : A high-precision multimeter may be used. 13. Detector
However, accurate readings can not be obtained for 1) For adjustment of PLL/VCO BPF
high-impedance circuits.
2. DC Ammeter NPy T Om————] ouUTPUT
1) Current range : 1.5A, 3A, 20A, High-precision To PLL unit 5P To oscilloscope

ammeter may be used. 1N60 100P

3. RE VTVM (RF V.M) GNOO —QOGND
1) Input impedance : 1MQ and less than 3pF, min.
2) Voltage range : F.S.=10mV to 300V
3} Frequency range : 10kHz to 100MHz or greater
4. AF Voltmeter (AF V.M)
1) Frequency range : 50Hz to 10kHz PREPARATION
2) Input resistance : 1ME or greater 1) Unless otherwise specified. Knob and switches
3) Voltage range : F.S. = 10mV to 30V should be set as follows :
5. AF Dummy Load
1) Imp Zgrls/l:gsw ......... f,:;
1) Impedance : 82 NOTCHVR . ... ... CENTER
2) Dissipation : 3W or greater NBVR T MIN
6. Oscilloscope (OSC'LLO) ) IESHIFTVR . ... .. CENTER
Requires high sensitivity, and external synchroniza- AFVR . oo MIN
tion capability. RFVR. . ...vcvvnnn MAX
7. Sweep Generator (Sweep Gen.) TIMERSW .. ....... OFF
1) Center frequency : 50kHz to 200MHz DIMSW ... ........ OFF
2) Frequency deviation : Maximum*35MHz FLOCKSW......... OFF
3) Qutput voltage : 0.1V or greater , CLOCKSW ......... OFF
8. Standard Signal Generator (SSG) TIMESETSW . ...... OFF
1) Frequency range : 50kHz to 500MHz i%\%fl?gvlvTY SW.... AULE
2) Output : —20dB/0.1uV to 120dB/1V NBISW .o OFF
3) Output impedance : 5082 NB2SW . ... ... ... OFF
4) AM and FM modulation can be possible. NOTCHSW . . .. .. .. OFF
NOTE : Generator must be frequency stable. AGCSW . o oo SLOW
9. Frequency Counter (f.counter) REFATTSW. .. ... .. )

1) Minimum input voltage : 50mV
2) Frequency range : 500MHz or greater

10. Noise Generator
Must generate ignition noise containing harmonics
beyond 30MHz.

! POWER SELECTIVITY saL—®-NoTcH |}
AUTO r P

e
M OFF v 3 s 7 % 20 60 M.CH  SCAN
$ | L L/
VOICE TIMER DIM E' PN 88 0.0.0.0 00 0. .5
E] BUSY : .

COMMUNICATIONS RECEIVER =

KENWOODIR-5000] MODE/KEY
CLOCK10FFCLOCK2| 3 7 E_1 E—| NB -®-1F SHIFT  AF-®-RF
7 Lss| [V usa IV cw | |7 am IV ™
ON  OFF TIME PGS
—PGS—
E TIE SET 5 5 5 . . .
ANT Y ANT2 ‘ | IVFSK l

20

AGC
d B (
i d8)
OFF SLOW R J

REC  PHONES (] (AN ]ICLEAR;]I
rrvr:orM_J [Man ] [ENT J

69
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Specification/| Remarks1

PLL ADJUSTMENT ADJUSTMENT
Measurement Adjustment
Item Condition Test
equipment | Unit [Terminal | Unit Part Method
1. Reference f. counter [PLL IC1%  |PLL TC1 18.000.00MHz +10Hz
FREQ. RF V.M Check 300~350mV 8
2.PLLY 1) FREQ. : 14.999.99 DCVM |PLL TP1 PLL L5 1.5V 1.4~1.6V 1
MODE : FSK
2) FREQ. : 15.000.00 Check 3.7~4.3V ]
MODE : CW
RF V.M 1C2 1% Check 70~100mV 4
3.PLL2 1) FREQ. : 15.000.00 DCV.M |PLL TP2 PLL L16 2.0V 1.9~2.1Vv
MODE : FM
2) FREQ.: 14.999.99 Check 3.0~3.6V 1
MODE : FM
RF V.M IC7 & Check 25~45mV
4, PLL3 1) FREQ. : 15.000.00 f.counter |PLL TP3 PLL TC1 23.000.00MHz +10Hz
MODE : FM RF V.M Check 40~120mV
B.PLL4 1) FREQ. : 15.000.00 DCV.M |PLL TP4 PLL L25 25V 2.4~2.6V
MODE : FM
2) FREQ. : 15.000.00 Check 2.8~3.0v
MODE : UsSB
IF SHIFT VR : Center RF V.M IC5 & Check 60~90mV
6. BFO output RFV.M |PLL BFO PLL L30 MAX. 7mV (Ref.)
7.8PF1 RFV.M |PLL [IC7@ |PLL [L10, |MAX, then 2dB down. |6mV (Ref.)
L11 down with L10.
8.BPF 2 1) Connect the oscilloscope to SCOPE PLL TP5 PLL L12, |Adjustas shown
TPS. GND L13 below,
Connect the Sweep Gen. to Sweep Q9
Q9 (base) thru the condensor. Gen. (base) X :1v/DIV
GND Y S 10mv/DIV
| 39M
. r 37m
%& ff‘/sgm \ 20m
\ aQ / j
AT ot Y/ \
™ ko 2 —
0.14F &
1 1
OTHER ADJUSTMENT
Measurement Adjustment
Item Condition Teost Specification/Remarks
equipment | Unit |Terminal | Unit Part Method
1. Reset 1) Set the Power SW ON, while |Display Check VFO A
depressing the key. 15.000.00
MODE : AM
ANT : ANT1
BUSY : liton
2. Voltage 1) DCVM |IF |@ -8 14V 13.5~15.0v
check (1) @-4 -5V 4,5~5.5V ’
| @ -1 oV 8.5~9.5Vv
2) MODE : FM @-5 (FMG) Less than 1.0V
3) MODE : FSK @-4 (RYG) | Less than 1.0V
4) MODE : AM @-3 (AMG) Less than 1.0V
5) MODE : CW @-2 ({CWG) Less than 1.0V i'
6) MODE : USB @ -1 (SSG) Less than 1.0V
3. RFG 1) DCV.M [iF TP3 IF VR2 |3.0V 29~3.1V
4, Voltage 1) DCV.M PLL W31 2% 8.5~9.5v j
check (2) 1L.23 5V 4.6~5.3V
RF w42 8.9V 8.4~9.4V
Depress the HF/VHF [0V momentarilly, then
key once. turns 8.9V again.
@ -1 oV 8.5~9.5V 4
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JUU
ADJUSTMENT .
[ Measurement Adjustment
Itam Condition Test Specification/Remarks
7 equipment| Unit |Terminal | Unit Part Maethod
5 4 hift 1) IF SHIFT VR : Center DCV.M [Sw(B/8) ® -4 SW(B/8}|VRE |1.1V 1.056~1.15V
6.1 OCAL 1) Disconnect the HET con- f.counter |IF 134 Check +1.6kHz
nector in the {F unit and 49.2825MHz
connect the FREQ. counter.
2) Connect the HET con-
nector after check.
g 1) MODE : USB f.counter |IF R139 SW(B/8] VR7 [8831.5kHz +200Hz  |8831.5kHz +200Hz
|F SHIFT VR : Center lead
: MAX wire More than 8832.5kHz
: MIN Less than 8830.5kHz
2) Turns IF shift VR to the
center after check.
VK 1) FREQ. : 30.000.00 DCV.M IRF @ -2 RF L62 6.0V 5.9~6.1V
village FREQ. : 26.200.00 W2 4.6V W2 4.5~4.7V W2
MODE : AM
2) FREQ. : 21.500.00 Check 2.6~3.3V
3) FREQ. : 21.498.99 @ -3 |RF L60  |6.0V 5.9~6.1V
4) FREQ. : 14.500.00 Check 2.2~29V
5) FREQ. : 14.499.99 L58 6.0V 5.9~6.1V
6) FREQ. : 7.500.00 Check 2.7~3.3v
7) FREQ. : 7.499.99 L56 6.0V 59~6.1V
8) FREQ. : 30.00 (30kHz) Check 2.7~3.3V
180kHz W2 2.8~3.4V W2
2MHz X 3.6~4.0V X
1 gpF 1) Tracking Generator Tracking |RF T RF L15, {1.8~2.5MHz 2.148 MHZ
output : —20dBm generator L17
Connect the Tracking generator
to ANT terminali.
2) FREQ. : 3.000,00 Spectrum £18, [2.5~3.5MHz 3.000MHz
analyzer .20
1 -]
i § 1MH?
3) FREQ. : 5.000.00 L21, (3.5~56.5MHz 4.500MHz
: . 123 1
.E o
: b4 tMHz * (MHZ
4) FREQ. : 7.000.00 L24, |5.5~7.6MHz 6.050MHz
| 126
i n
5 § MMz 1MHz
5) FREQ. : 10.000.00 L27, 7.5~10.5MHz 9.000MHz
L29 :
o
31 1.5 2MHz
- MMz
6) FREQ. : 14.000.00 .30, [10.5~14.5MHz
12,500MHz
132
2MHz 2MHI
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ADJUSTMENT

3
Measurement Adjustment R
Item Condition Test Specification/Remarks
equipment | Unit |Terminal! Unit Part Method
7) FREQ. : 21.000.00 L33, ]14.5~21.5MHz 18.000MHz ]
L35
e 4MH: 4MH2
8) FREQ. : 30.000.00 L36~ |21.5~30.0MHz
25.750 MHz
38
@
; aMHz  4MHz
9) FREQ. : 1.500.00 T ;2000 0.200MHz
- MHz
g
21 1 tmuz
10) FREq. : 500.00*
* Except X type. 0.050
MHz
10. MCF 1) Tracking generator Tracking |[IF TP1 RF LS50 Larger waveform
output : —20dBm generator perform shown on
Connect the tracking generator right. 58.1125MHz
to TP1 in the RF unit, .
2
2} Short TP4 and TP5 in Spectrum IF L4 Larger waveform e O KHz
the IF unit. analyzer L1~3 |perform shown on
right.
11 tF 1) FREQ. : 14.100 SSG Rear EXT.SP |IF L4,7,8 |Repeat 2 times. MAX. AF output.
MODE : USB AF V.M {panel 1L.9,10
SSG output : 14,100.0dBu OSCILLO 1.15,16
Short TP4 and TPS in L19
the 1F unit. L21,22
Beat FREQ. : 1kHz
12. RF 1) Condition is the same as SS8G Rear |EXT.SP |RF 148, MAX. AF output,
item 11. AF V.M panel L850
OSCILLO
13. MIX BM 1) FREQ. : 150.00 (150kHz) SSG Rear |EXT.SP |RF VR1 MIN. AF noise level
AF V.M |panel VR : ¢center {mecha-
OSCILLO nically) X
14, PLL MIX 1) FREQ. : 888.50 (kHz} SSG Rear {EXT.SP |PLL VR1 MIN AF output Less than 85dB.
BM FREQ. : 2.888.5 (MHz) X AF V.M |panel ’
MODE : AM OSCILLO
SSG output : 890.0kHz,
60dBu
2.89MHz, 60dBu X
15.IF TRAP 1) FREQ. : 2~2.499 SSG Rear |EXT.SP |RF 144 MIN. AF beat output. |Less than 85d8.
SSG output : 58.1125MHz, |AF V.M panel
80d8Bu
16. NB 1) FREQ. : 14.100.00 SSG IF TP2 IF L11,13 'MIN. voltage Less then 2.9V,
MODE : UsSB DC V.M 14
SSG output : 14,100MHz,
10dBu
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3
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit |Terminal | Unit Part Method
17. FM |F 1) MODE : FM SSG Rear EXT.SP |IF L25 MAX. AF output.
SSG MOD : 1kHz AF V.M |panel
DEV : BkHz OSCILLO
output : 60dBu
18. Carrier 1) IF unit VRS : MIN SP Rear EXT.SP {SW VR7 Turn LSB, USB mode
point SSG : OFF panel (8/8) alternatelly to get the
same noise sounds
occur,
2) After adjustment
VRS : Center
19. S-meter 1) FREQ,: 14.100.00{14.1MHz) |SSG IF TP3 IF VR2 2.9V 2.88~2.92v
MODE : USB AF V.M
AGC : FAST
® ¢ point DC V.M
SSG output : OFF OSCILLO
Short TP4 and TP5 in the |F VR3 IMAX,
unit Front |S-meter VR4  |S-meter ''2"
panel
Remove the short wire after iF TP3 VR2 3.0V 2.98~3.02Vv
adjustment.,
2) S9 Front |S-meter VR3 |S-meter 9"
SSG output : 32dBu panel
AF output : 1kHz
3) The edge-rising VR1 S-meter "'2"'
SSG output : 10dBu
14) Repeat 2) and 3) two times.
20. D-AGC 1) Same as item 19, SSG Front |S-meter [IF VRS |S-meter “60dB”’
SSG output : 92dBu panel
2) SSG output : 32dBu Check S-meter "'9".
21.8SB SaL 1) SSG output : OFF SSG IF VR6 [Adjust VR slowly
SQL VR : 11:00 and stop at threshold.
2) SOL VR : 10:00 Check the noise sound
3)SQL VR : 12:00 Check the noise goes
off.
4) SQL VR : Threshold Check the squeich
SSG output : 12dBu open.
5) After check
SQL VR : MIN
22. FM SQL 1) FREQ, : 28,675.00 SSG Adjust VR slowly and [SQ. VR 8:30~10:30
FREQ. : 26.100.00 W2 stop at threshold.
MODE : FM
SSG output : OFF
(28.675MHz)
2) SSG MOD : 1kHz Check Squelch open.
DEV : 3kHz
output : —4dBu
3) Tight SQL-1
SQL VR : MAX
SSG output : 12dBu
4) Tight SQL-2 )
SSG output : 120dBu
5) After check
SQL VR : MIN
23.NOTCH 1) SSG output : 60dBu SSG NO- MIN. output The remainder between
AF output : tkHz, 0.63Vv/80 TCH NOTCH ON and OFF is more
NOTCH : ON VR7 than 35d8.
2) Beat FREQ. : 2.6kHz Check More than 30dB {same as
: 500Hz above.)




ADJUSTMENT

2
Measurement Adjustment
item Condition Tast Specification/Remarks
equipment | Unit |Terminal | Unit | Part Method
24. Sensitivity |1} FREQ. : 29.900.00 SSG S/N more than 10dB
check (29.9MHz) (AF GAIN VR : MAX)
FREQ.: 26,100.00 0.83V/8Q
(26.1MHz) W2
: 29.9MHz, —6dBu
1 26.1MHz, —6dBu W2
25. ANT2 1) ANT2SW : ON ANT2 LED lit on.

2) Apply a signal to ANT2 50£2 Check :Adjust 50082 terminal AF
terminal and 50092 ter- output is less than 50§2 ter-
minal, minal.

26. Filter 1) SELECTIVITY : N DCV.M IF D38 Voltage check 8.5~9.5V
selelct SP |
check 2} SELECTIVITY : M1 D39

3) SELECTIVITY : M2 D40

4) SELECTIVITY : W D4y

5) After check
SELECTIVITY : AUTO

27. Marker 1) Connect the cable between SP Check of possible receive.
check MKR terminal on the PLLL
and the RF unit.
FREQ.: 15.000.00
2}
28. BEEP 1) AF GAIN VR : Center OSCILLO |Rear |EXT.SP |IF VR8 |Adjust as shown below.|300~500mV
sound RF GAIN VR : MIN panel
Depress | MODE | key 400mVp-p
Microprocessor operation check h
Item Condition Operation check Item Condition Operation check
1, Reset 1} Power SW : ON While A vFo o 2. Function |11) Depress the [A/B! , _VFos8 -
depressing the A=8' oo 5 nhonn key once. oo RO ON L
key.
AM LED : Lights AM LED : Lights
ANT1 : Lights ANT1 LED : Lights
2. Function |1) Depress the BAND [UP] A VF 12) Depress the STEP_ vFO B STEP
key once. o :._.', 'r I_,. ’:_l: I: i LJ’."_!' I'_I, key once. 5' n :' =, /_' L':ll '_"-U rl_/'
2) Depress the BAND A VFO STEP display : Lights
[DOWN:, key once. P Iv l___, '!_I'I ’:7 l'-ll ,/": I:—: 13) Depress the 'STEP. VFO B
oo 0L S S A B N - —_— - .
key once. oo ,":,_,’_,’,’_—,’ELL,",’
3) Turn the ENCODER FREQ.: UP
clockwise. STEP display : Lights
4) Turn the ENCODER FREQ. : DOWN 14} Depress the ANTZ. ’ I_VIF_C; ?-, PR
counterclockwise. key once. 00 0 e /_r',,'_,' H
he LSB! : Li
5} Depress the LSB! LSB LED Ij.nghts ANTZ LED : Lights
key once. Beep sound : +—-- —
6) Depress the USB, USB LED : Lights 16) Depress the ANT1. _veoe
. key once. Am POV ONT
key once. Beep sound @ .- — W b el BNty
reyv Yl . B
7) Eepress the (CW, SW LED -d‘-'ghts ANT1 LED : Lights
eel nd:—-—- ———
Sy once. p soun@’ 16) [F.LOCK, : ON F. LOCK LED : Lights
8) Depress the [AM: AM LED : Lights 17) F — F Lo -
key once. Beep sound : - — 7) 'F.LOCK, : OFF . LOCK LED : Goes off
9) Depress the [FM. FM LED : Lights 18 Dopress the HF/VHE N S
key once. Beep sound ! --—- ey once. R HH
10) Depress the [FSK' FSK LED : !Tights FM LED : Lights
key once. Beep sound - -—- Holds above display moment-
arilly, then goes HF again.
Beep sound
74
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Item Condition Operation check
2. Function |19) CLOCK SW : CLOCK1 |Displays the ciock function
20) CLOCK SW : CLOCK?2 |Displays the clock function.
21) CLOCK SW : OFF The clock function display
disappear.
3. Enter 1) Depress each key in
check the following order : vFo B
ENT]—-[1—[6—7—3 oo ! :_-, :-': F‘: = '/-,: i
—[3—[ENT T
4. Memory |1) Depress the [M.IN/ M.CH 8
write. key once. A
oo . .

M.SCR LED : Lights

2) Depress the 018

M.CH B
key once. Moo
L ou . -
3) Depress the M.IN VFO 8
- [ R e ]
key once. oo B '_:,' :'r. ,_’l L Il
4) Depress the BAND [UP VFO B
5) Depress the M.IN| M.CH 8
- [ "7
key once, oG | - ! . tl' :’:- '_,I ,'_,l
6) Depress the BAND [UP_ M.CH 8
key once. oo
[ . .
7) Depress the [MIN; VFO B
_— RN
key once. 5 I " fe O Tt !'
8) Depress the [VEO/M M.CH 8
- IR IR
key once. on I' W t” ;I'. l_l’ I,'
9) Depress the BAND M.CH 8
- aEnEEnEEEN
DOWN key once. Ev' IO e U
10) Depress the 'SCAN Scanning Memory CH
key once. 08 and (9.
SCAN display : Lights
{11) Depress the [CLEAR Scan stop
key once.
12) Depress the MpY VFO B
key once. [ e B
P00 0 e
or:
VFO B
OO0
oy 01 et LY

Perform other operations same as CLOCK1, and .
check the action is all the same.

Item Condition Operation check
4. Memory |13) Depress the SCAN: SCAN VFO B
write key once. [y
oo . -
The display steps up
1kHz at each key-press.
14) Depress the CLEAR] SCAN display disappear.
key once. PO display disappear then
display Memory channel.
5. Timer 1) CLOCK SW : CLOCK1 [Colon {:) blinking stops.
check TIME SET SW : ON
(ON TIME Depress the "HOUR'
SET) MINUTE] keys at the
same time.
2) TIMER SW : ON
Depress the “ON TIME" o . Jmnd
SW once.
3) Set the timer with the
THOUR] [MINUTE  keys
while depressing the an 0000 ca:0z
“ON TIME" SW.
({OFF 4) TIMER SW: ON
TIME TIME SET SW : ON _
SET) Depressing the “OFF oo . g0eo D
TIME' SW once.
5) Set the timer with the
HOUR] (MINUTE  keys - -
while depressing the oF 0000 za:cz
“QFF TIME" SW.
6) TIMER SW : OFF Coton {:) blinking
73 TIMER SW : OFF Display * : Lights
8) POWER SW : OFF Power stays ON if the set
time is in ON TIME.
I1f ON TIME set is before
the displayed time, it shows
»*
I S0k
9) When reached timer ON/OFF check
period
10) POWER SW : ON * display disappear
TIMER SW : OFF Normal operation
Note : Timer function is stops while time setting,
therefore, displayed time is different from actual time.
After adjust the timer follow the TIME SET item 6.
The time setting of ON TIME and OFF TIME works as
same time setting on both CLOCK1 and CLOCK2.
6. TIME 1) CLOCK SW : CLOCK1 |[Colon (i) blinking staps.
(CLOCK 1) TIME SET SW : ON
Depress the
[HOUR] [MINUTE.  keys
at the same time.
2) Set the timer with Time set is possible.
[HOURIMINUTE  keys.
3) TIME SET SW: OFF Colon (:) blinking and
the clock function starts.
From this moment, ‘‘second”
starts from zero second.
(CLOCK 2) |4) CLOCK SW : CLOCK2
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e RF UNIT (X44-3010-00) -
p———————— 14.20MHz e 58,1125MHz
-6d8 -6dB —2d8 0OdB 5dB 13‘d8 11dB 21dB
T2 L48 Ta L50 I
BPF | @3 Hh 4 ! Q5 :dHIF
|
08 Do I, 04 ,?, oy | l
stsc e
| .
e
72.3125MHz T3
| o
0.32Vrms 0.58Vrms
f— IF UNIT (X48-3000-00)
L 58.1125MHz ol 8.83MHz
‘ 41d8B 50dB 48dB 48dB 24d8B 29dB 39dB 27dB 30dB 2248 51dB
XF3
La LS L10
- Y L)
‘ | E| ! :
| Q19 1
Q10 L , L1o
e HE
— 49 2825MHz .
= 0.42Vrms
IF UNIT (X48-3000-00) >
K 8.83MHz »|
45dB8 40dB 45d8 35dB 77dB 11048 14mv 80mv 70mv 70mV Q.63V
DET
D24~27 |
s o _tier _Jixse- 1
B: w— slava e 7]3040-0006 | 4 Ic12 8 SP <
Lo Q20 Q21 Q22 10 I
8FO »
8.83MH: L c
az3 REC N
L)
|7
36mvVrms 0.,3Vrms 720mv @«
rrequency 14,200MHz 1. A —BdBu 14.200MHz SSG signal is applied at the ANT terminal, the AF
”g“t . —6dBu GAIN VR is adjusted to produce an audio output of 0.63V/8%2, and then
AF output 0.63v/80 the SSG signal levels at various points that are required to the same audio
Maode : USB output with the AF GAIN VR left unchanged are plotted.
2. The SSG output signal should always be connected through a titanium oxide
porcelain capacitor of 0,01uF, 50WV,
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CAUTION : For continued safety, replace saefty critical companents only with manufacturer’s recommended parts (refer 1o parts list},
A indicates safety critical components. To reduce the risk of electric shock, leakage-current or resistance measurements shal be carried out
{exposed paris are acceptably insulated from the supply circuit) before the appliance is returned to the user,
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CAUTION : For continued safety, replace saefty critical components onty with manufacturer’s recommended parts (refer to parts list).
A indicates safety critical components. To reduce the risk of electric shock, leakage-current or resistance measurernents shall be carried out
texposed parts are acceptably insulated from the supply circuit) before the appliance is returned to the user.
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@ Voltage measurement conditions f = 14.17500MHz, USB mode receiving
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3-5000

TERMINAL FUNCTION

w—

Terminal

No.

I Name

I/0

Terminal Function

Terminal

Terminal Function

No. | Name [1/0

SWITCH UNIT (X41-3000-00) (A/8)

SWITCH UNIT (X41-3000-00) (G/8)

=

ct

1 | COM | O | Filter select SW Common 1 S2 O [ CL1/CL2select CL1 ON : K5 with S2'connect
2 w I | Filter select SWW CL1 OFF : K6 with S2 connect
:D 3 M2 | | Filter select SW M2 CL2 ON : K7 with S2 connect
4 M1 I | Filter select SW M1 @ 2 S1 o] OFF TIME : S1 with K6 connect,
5 N I | Filter select SWN TIME SET : S1 with K7 connect,
6 [AUTO | | | Filter select SW AUTO VOICE : SO with K5 connect,
1 180G | | |GND 3 SO o} TIMER : SO with K7 connect,
Dl2|saz {0 } ON TIME : SO with K6 connect
SQL VR (FM
3 | so1 o (FM) 1 K5 | | VOICE and CL1 terminal
1 NTR [ O {NOTCH VR VOICE : K5 with SO connect,
@ 2 | NTG | — |GND CL1 : K5 with S2 connect
3 SSG — | GND 2 K6 I { ON TIME, OFF TIME, CL terminal
4 SsQ O |SQL VR (SSB) ON TIME : K6 with SO connect,
1 | ssP | O | Voltage terminal for scan speed setting. OFF TIME : K§ with 81 connect,
D! 2 | SRT | O | Voltage terminal for resume time setting. 3 | ne ELIOFF : Ktec;”"h $2 connect
3 G - GND -_— ot connecte
1 G — [GND 4 K7 | | TIME SET, TIMER, CL2 terminal
@ 2 RS I | Power supply {(+ 5V) for scan speed, TIME SET : K_{ with §1 connect,
resume time setting. EL“;E RK‘7 '::ﬂ‘:";; §2n°°”':e°t'
: i nec
SWITCH UNIT (X41-3000-00) (B/8) T Toms 1 DIM SW terminals
1 | AVl } | | AF GAIN VR @] 2 | DM2 | O | J DIM OFF : DM3 with DM2 connect
2 | AVG | — | AF Line GND 3|pm o DIM SW terminals
®|s3 él\“/3 0 g;gA'N VR 4] o |1 DIM ON : DMO with DM1 connect
e | o 5 | oF cam vR SWITCH UNIT (X41-3000-00) (H/8)
1 | AGS | O | AGC SLOW/FAST select SW. AGC FAST : GND 11 DbM3 10 DIM SW terminals
2 | NTH | O |NOTCHSW,NOTCHON:GND | g gmf : g::ﬂﬂ g\;i : DM31W"“ DM2 connect
3 1 eND | — |GND erminals
@] 4 | NB2 | O | Noise Blanker 2 SW. NB OFF : GND 4 | OMO | O DIM ON : DM1 with DMO connect
5 | NB1 | O | Noise Blanker 1 SW. A voltage changes at VR5 @ 1 M I | S meter signal input
when NB1 or NB2 SW ON. 2 G |~ |GND
] G — |aND 3 14V | | Power supply (+ 14V} for meter lamp
2 RS } } Power supply {+ 5V) for carrier point, ; PWS | O | POWSW (POV\(/ ON ) GND)
3 RS 1 IF shift setting. 5C I | Power supply {+ 5V) for IC1
8
O 4 IFS | O | Voltage terminal for IF shift setting 1 Bl O | DiM output terminal
(approx. 1.1V at center). 2 LH | | DIM trigger pulse terminal
5 CRP | O | Voltage terminal for carrier point setting. @ 1 G — GND
SWITCH UNIT (X41-3000-00) (C/8) 2 M O | S meter signal output terminal
1 G — | GND 1 NB1 1 | Noise blanker 1 SW NB1 or NB2 ON : GND
@ 2 |ATT2] 0O 2 | NB2 | | | Noise blanker 2SW NB2 OFF : GND
3 |atT |0 }RFATT W @|3 |GND | — |GND
4 | NTH I | NOTCH SW NOTCH ON : GND
X41-3000- D/8
GSWI;I'CH L:leT ( f :; o 00) ( l/ ) 5 | AGS | | | AGC SLOW/FAST select SW AGC FAST : GN
1 RE Audio input for termina
M P
2 | Rec | I | Audio input for REC terminal GL © oND. supply output for Meter lamp
3 SP1 O | Audio output for PHONE terminal AVR UNIT (X43-3000-00)
4 G — | GND .
5 | SP2 i | Audio input from PHONE terminal 1 14v | O | Power supply (+ 14V} for PLL unit
SWITCH UNIT (X41-3000-00) (E/8) 2 | GND | — | GND
@ 3 9V O | Power supply (+ 9V) for RF unit
1 GND | — |GND 4 |oND | - | GND
2 | MUT | I |Muting terminal (ON : GND) -
@l3 | 18 |1 POW ON : TC with TM connect ; C‘;r‘f‘\l’a o g 'L‘I‘JV for IF unit
4 TC I STBY, POW OFF : TB with TC connect -
5 ™ ) {for REMOTE) @ 3 | TRL I | RL1 control terminal (POW ON : GND)
4 | MT1 | O | MUTE signal (MUTE ON : ““H"’)
SWITCH UNIT (X41-3000-00) (F/8) 5 | —5v | O | —5V for IF unit
1 RXD 1 RX data 3 1 GND | — | GND
2 | CTS | | |Clear to SEND 2 5C | O |+ 5V for.Control unit
3 | RTS | O | Request to SEND 3 | 8 | O |+8V forControl unit
4 | EX | — |Notused ®|4 |GND | — |GND
@]|5 | GND | - [GND r ACC 5 | —C | | |-BV from Display unit
7 | GND | — |GND 7 | HC | O |+ 10V for Display unit
8 G — | Control unit GND
_ 9 | TXD I | TX data
6

2

i

2
°

®

)

@

Q

©

ON = ON= O 8 WM =N -wy -

©

®

RBO

RB1
RB2
RB3
GND

gV
GND

FC8
VCH
VCL
GND

N =
SIdWN=S Do WN =] WON<L[WON =N = w
I n n N -

GND
ATT1

HIF
VFO
MKR

©
O DWN -

coM

M2
M1

AUTO.




TERMINAL FUNCTION

R-SO

Torminal Terminal Function Terminal
11y - <
No. Name |1/0 No. Name | 1/O Terminal Function
1 RT | O | Lithium battery charge terminal to Control unit 1| SSG | 1 |USB, LSB mode : “L", other modes : OPEN
@ 2 BT O | Lithium battery charge terminal to Control unit 2 | CWG | I |CWmode: “L", other modes : OPEN
3 |[GND | — [GND 3 | AMG | I | AMmode : "L", other modes : OPEN
@ 1 + I | DC power supply input 4 | RYG | | | FSK mode: *L*, other modes : OPEN
2 - — |GND 5 | FMG [ | | FMmode : “L", other modes : GPEN
1 {oND | — [GND @ 6 | TRY | I | TIMER relay control, set at "’L" mode : Active
2 [ MUT | | | MUTE signal {(MUTE ON : “L") To AVR unit via IF unit,
@ 3 B o For 7 BZ I | Beep sound input
4 < |o POW OFF : TB with TC connect | REMOTE 8 | GND | - |GND
5 ™ | o POW ON : TC with TM connect 9 | BLK | 1 | Stop 2nd MIXER operations in UL mode,
N Hy : s 4~
1 ACB | O | AC power supply, 2nd voltage terminal 3 S0G ormally : OV, UL : 4~5V
@| 2| 8- |- |GND
3| B+ | | D101 output voltage terminal ® g 23? } FM Squelch VR
f 101
; g:\ij' © ;,Lz[;)v oric 1 | NTL | O [NOTCH LED Iit on current absorption
3 | gvo I | 1C101 output voltage (+ 9V) 2 :S; O | BUSY LED lit on current absorption
ATC I | AC power supply, 2nd voltage terminal ; NIG }NOTCH VR
RF UNIT (X44-3010-00) 3 | ssG }SSB Savelch
1 [ 500 | I |From ANT2 terminal 4 | ssa quelch VR
@ 2 | GND | — | GND 1 8C2 | O | Power supply (+ 9V) for VS-1
3 | 50 [ | |From ANT2 terminal 21 6 |- |anD , 1
4 | GND | — [ GND 3 VO I | VS-1 voice synthesizer input E
@ 1 [ATT1 I | ATT SWdata 0,20dB : “H" 4 -5V I | ~BV for block bias
2 |ATT2 | | | ATT SWdata 20,30dB: ""H" ) 5 | MT1 | I |External mute signal, normally, : “L",
1 GND | — |GND x Muting : “H"
@ 2 [ATT2 | | | ATT SWdata 20,30dB: "“H" 6 | TRL | O | TIMER relay control, set at “L" = Active F
3 |ATTt | | | ATT SWdata 0, 20dB : ““H" 7 G - - ;
1 | AL2 | | | ANT 1/2select 8 | nav 11 ::mtmfg‘;:\'i\r ;;PD'Yt;ectlf'er output
2 RBO 1 - T S no’ unt J
3 | RB1 || :
@ B.P.F. band data 2 lavg | — AF GAIN VR j
4 | RB2 | I :
5 | RB3 | | 3| AV | :
1 Qv O |+ 9V for converter unit g RIG=G : }RF GAIN VR
2 RBO | O
3| RBT | O 1 | AGS | I | AGCSW, SLOW : OPEN, FAST : GND
®| 2 | Re2 | o | [ BF-F-bond dera 2 | NTH | I |NOTCH SW OFF : OPEN, ON : GND
5 | RB3 | O ®(3| 6 |-
6 | GND | — |GND 4 | NB2 | 1 |NB2SW OFF : GND, ON : OPEN
1 Y, I [+ov 5 NB1 I | NB1SW via NB LEVEL VR
@ 2 |GND | — |GND 1 MT2 | O f:m.i exterEal muting signal to microprocessor
; uting : 'L’
; ng CI) + OV for PLL unit 2 BSY | O | Send BUSY signal to microprocessor
Dl3 | vl | } Main VCO select signal ' BUSY : “L" (Center decision is added in AM,
4 | oND GND FM mode.)
— 3 | CO | O |SCAN TO/CO select, normally {GND) : TO,
1 | GND | — | GND when W64 cut : OPEN, CO
2 |ATT1 | | | From ANT1 connector
1 S O | S meter output
HIF | O | Reception 1st IF (58.1125MHz) @ 2 G _
VFO | O | VCO output tp PLL unti 3 | 18V | O |+ 14V for pilot lamp
MKR | | | Marker signal input 3 REG 1 =
IF UNIT (X48-3000-00) 2 | REC | O | REC OUT output
1 | COM | O |SELECTIVITY SW Common @ 3 | SP O | AF power amp. output
2 w I | SELECTIVITY SWW 4 | GND | — |GND
® 3 |1 M2 | | |SELECTIVITY SWM2 5 | SP2 | | | AF power amp. output, switched by PHONES
4 | M1 |1 |SELECTIVITY SW M1 @ ! G
5 N I | SELECTIVITY SWN 2 SP O | Internal speaker output
6 |AUTO | I | SELECTIVITY SW AUTO J5 EXT.SP| O | External speaker output
ViF I | Reception IF signal from VC-20 (58.1125MHz)
HIF | | | Reception IF signal from HF band (58.1125MHz)
HET | O | 2nd LOCAL OSC signal (49.2825MHz)
BFO | | |SSBdemodulation carrie (8.83MHz}
x —

T—T7

>

P




TERMINAL FUNCTION

Terminal T inel Functi Terminal & {F .
N 0.4! rr— [IIO erminal Function No. Neme 1170 Terminal Function
LL UNIT (X50-3030-00) 1 5C O | Control unit (B/2) +5V |
1 12V I T+1av 2 [ RS2 | O |1/O port reset signal (Active : “H")
i O 21aono | = loND 3 | RS1 | O | System reset signal (Active : “'L""}
4 RY || External control character acknowledge signal
@ 1 | GND | — {Option)
2 |9MHz | O | 9MHz for VC-20 5 BY O | VS-1 Voice-synthesizer BUSY signal
1 | SCK | | | Clock signal for serial PLL data (BUSY : “H"") {Option)
2 SO | | | Serial PLL data signal @ 6 Cs I | IC21/0 port select signal (Active : *'L")
% ®| 3| LE2 | 1 |vCc20,1C101 (PLLS) latch,signal 7 | A13 | O | Microprocessor address signal
4 | LE1 | | [IC12 (PLL3) latch signal 8 | A14 | O | Microprocessor address signal
5 | UL | O | Unlock signal 9 | A15 | O | Microprocessor address signal
1 vuL | I |VC20 Unlock signal 10| RD O | Microprocessor control signal
2 | SCK | O |VC-20 Clock signal from PLL data 11| WR | O | Microprocessor control signal
3 SO O | VC-20 PLL data signal 12 | GND | — | GND
4 LE2 | O | VC-20 PLL data latch signal for IC101 1 D7 1/0 |
3 1 | VUL | O |VC-20 Unlock signal 2 D8 [1/0
2 | HUL | O | HF band last PLL unlock signat 3 D5 (1/0
= | 1 | GND | — |GND 4] ba ji/o) 4 Microprocessor data bus
2 | CL1 I [1C2 (PLL1) clock signal 5 D3 [1/0
4 3|t 2o e
A©®| 2| 222 |1 | 1 MN6147/C PLL data signal s| oo ol
: 6 | DAO ' 9 | STD I 1 Clock, clock-count interrupting signal
= 7 | CL4 [ | |IC14 (PLL4) clock signal (64Hz, duty 50%)
- 8 | CL2 |-l |1C8 (PLL2) latch enable signal 11 A12 10 |)
2= 1 | FCB | | | Power supply line for IC13 2 A1 10
= @] 2 | VCH | O | RF unit VCO4 control voltage 3] A0 O
3 | VCL | O | RF unit VCO1~3 control voltage 4| A |0
4| 6 |- icND 5| A8 10O
= 1 G — [GND 6 A7 0 ¢ Microprocessor address signal
, 2 { VPL | O |PLL low-figures signal for VC-20 @ 7 AB o
o o (96.1125~97.11249MHz or 8 A5 (0]
= 95,1125~96.11249MHz) 9| A4 |0
£ HET | I | HET signal (49 2825MHz) :? 22 8
— BFO | O | BFO signal (8.83MHz) 121 A1 o
VFO | | |RF unit VCO1~4 output signal 3] a0 lo J
= MKR | O | 500kHz marker output signal :
CONTORL UNIT (X53-3020-00) (A/2) 2| pe2 i
= 1 [ GND | — | Power supply GND 3 RB2 |0 Band information signal
@[ 2] 5C | 1 |Powersupply +5V 4 | RB3 | O J
3 | 8C || Power supply + 8V 5 | AL2 | O | ANT 1/2 select signal (ANT2: “L")
1 5E O | Encoder + 5V 1 SSG |0 | ) (LSBor USB: L")
® 2 | EN1 | | |Encoder count pulse 1 2lcwe | o (Cw: L")
= 3 3 | EN2 | I | Encoder count pulse 2 3 | AMG | O | } Mode select signal (AM : L")
4 | GND | — [GND @ 4 |RYG | O (FSK : L")}
® Not used 5| FMG | O | | (EM : L")
1 | SO | O |Serial data output (PLL data) 6 | TRY | O | TIMER relay signal (POW ON : "'L")
=<5 2 | SCK | O | Serial clock output (PLL data) 7| BZ | O |Buzzer signal )
- ® 3 | LE1 | O |PLL3Iatch enable {Active : “H") 8 | BLK | O | Blanking signal (Blanking : *'H")
3 4 UL I | Low-figures unlock signal (Lock : *"H") 1 - — | Not used
5 | LE2 | O | PLL5 latch enable (Active : "H"", 21 LSL [0 (LSB : L")
= Option VHF Converter) 3| USL | O (UsSB : L")
. 1| 5C | O |Display +5V @4 cwe fo| |\ output (cw : L)
2 | DP | O | Display "decimal point" signal (Lit ON : ““H"") 5| AML 1 O (AM @ L")
3 | XP | O |Display “Red letters” signal (Lit ON : *'L"") 6 | RYL | O (FSK : L)
i 4 | LH | O |Display latch enable output (Active : “'L") 7 | FML | O (FM: L)
5 SO O | Serial data output for display
6 | SCK_| O | Serial clock output for display
1 8D | O | Display + 8V
2 Do I | A/D converter, data converter input
3 AK O | A/D converter, clock converter output
4 [ DAO | O | A/D converter, reset signal
5 - — | Not used
6 { GND | — |GND




R-5000

TERMINAL FUNCTION

" - r
Tormina Terminal Function Terminal Terminal Function -
No. Name |I/0 No. Name |1/0 " ]
1 | GND | — |GND 1 AD ! 3 A
2 DAC | O 2 Al i
3 | DA o} Data output for MNG6147 3 A2 |
4 | DA2 | O 4 A3 |
@|5 | DA3 | O PLL data 5 | aa |1
6 CL1 0] PLL1 clock output 6 A5 |
7 CL2 |O }PLLZ enable output | 7 A6 | Microprocessor address bus |
8 | CL4 |O PLL4 clock output 8 A7 !
9 - — | Not used 9 A8 1
1 5C1 O |+ 5V for VS-1 10 A9 1
2 | VBY | | |VS-1 Voice-synthesizer BUSY signal 11 | A10 1
3 SR O | VS-1 Voice-synthesizer START signal 12 | AN |
4 PS4 { O 131 A12 | J
5| PS3 | O 1 Not used
6 | PS2 |O VS-1 Voice data output 2 . Not used
7| Ps1 |O 3 Not used
8 | PSO | O @ 4 K4 | ]
; g; 8 } A/D converter channel select signal 2 Eg : Key scan, column input
@ 3 5C O |+ 5V for Dimmer 7 K1 |
4 PWS | | Power SW input (POW SW ON : ““L", OFF : ""H") 8 KO I
1 - — | Not-used 1 S2 (0]
2 - — | Not used 2 S1 0 } Key scan
3 8C O | Keyboard ass'y, LED drive 8V 3 SO o}
4 | AL1 | O |ANT1LED (LitON: L") 4| K5 |1
5 | AL2 | O |ANT2 LED (LitON: L") 5 K6 | } Key scan, column input
6 MSC | O {MSR LED (LitON : “L") 6 K7 |
7 | LKL | O | LOCK LED {Lit ON : “L") 1] s5 | O
CONTROL UNIT (X53-3020-00) {B/2) 2| s4 10
1 GND | — |GND @ 3 S3 o} Key scan
2 | wrR |1 . . 418 |0
3 RD | Microprocessor control signal 5 St 0
4| a5 |1 6] S0 10O
5 | A14 | | } Microprocessor address signal 1 | HUL | | | HF PLL UL signal (LOCK : "'L"”,UNLOCK: ""H")
6 | A13 |1 69| 2 | VUL | I | VHFPLL ULsignal (LOCK: "L",
I ) 7 | €S | O |1C21/0 port select signal {Active : L") UNLOCK : "H") (Option)
8 BY i VS-1 Voice-synthesizer BUSY signal 1 Not used
i (BUSY : ““H""}) (Option) 2 Not used
} 9 RY O | External control character acknowledge signal 3 | MT2 | | External MUTE signal (MUTE : "'L",
i {Option) ) NONE : “H")
" 10 | RSt | | System reset signal {Active : L") 4 BSY 1 | Center STOP BUSY signal (signal BUSY : ’L",
a‘. “11 | RS2 I | 1/O port reset signal (Active : ""H"") NONE : ""H")
% 12| 8C | | Control unit {B/2),+ 5V 5 co | | BUSY stop TO/CO select (TO: “’L"”,CO: “H")
w 1 STD | O i Clock, clock-count, interrupting signal 1 EX — | Not used
? ' (64kHz, duty 50%, open drain output) 2 G — | Control unit, ground level signal
! 21 DO [1/O]) 3 | RXD | 1 | RX data input for external control
i 3 D1 1/0 4 TXD | O | TX data output for external control
l, @ 4 D2 {i1/0 5 CTS | | External control BUSY control, ciear to SEND
4 5 p3 |[I/0 . 6 RTS | O | External control BUSY control, request to SEND
H . > Microprocessor data bus
; 6 D4 |1/O 1 | GND | — | Ground for lithium battery charge
7 7 D5 |1/O @ 2 BT | | Lithium battery charge voltage input
I Bl o el DISPLAY UNIT (X54-3010-00) (A/2)
3 1 LH O | Dimmer control trigger signal =
: 2 Bl I | Dimmer control input 3
3 5C | |+ 5V for Display unit 5
l @ 4 DP | | Display ‘“decimal point’ signal (Lit ON : *'H") 'E
5 XP | | Display “red letters’’ signal {Lit ON : ‘L") 3
A 6 | LH | | |Display latch enable input (Active ‘L") =
) 7 SO 1 | Serial data input for display &
' J’ 8 | SCK I i Serial clock input for display é
3 |
i
) 2
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TERMINAL FUNCTION/CRYSTAL FILTER

Nominal center freq’ (fo)

8830kHz

Center freq’ deviation

Within £250Hz at 6dB

Pass bandwidth

+3.0kHz or more at 6dB

Attenuation bandwidth

+6.0kHz or less at 60dB
+1.0kHz or less at 80dB

Ripple 2dB or less
Insertion loss 3dB+2dB
Guaranteed attenuation 80dB or more at
fo+10kHz~z1MHz
Input/output impedance 60092/15pF

MCF (L.71-0237-05) YK-88A-1

Terminal Terminal
Terminal Function Terminal Function
No. Name [1/0 No. Name |1/0
1 8D | [+ 8V for Display unit 1 RS O | Standard voltage for analog input
2 DO O | A/D converter data output @ 2 IFS I | Analog input, IF shift
3 AK | | A/D converter clock input 3 CRP I | Analog input, carrier point correction -
@| 4 | DAD | I | A/D converter reset signal 1 Not used
5 Cco I | A/D converter channel seict signal 2 Not used .
6 [ GND | — |GND @ 3 SSP I | Analog input, scan speed
7 c1 I | A/D converter channel select signal 4 SRT 1 Analog input, scan resume time
1 HV | | DC-DC converter input for display tube + 10V 5 | GND | — |GND
2 HG || DC-DC converter input for display tube GND DISPLAY UNIT (X54-3010-00) (B/2)
@ 3 -C O | -5V output P
2 lond | — lonD 1 | NBT |O [NB1SW ON:“L
2 | NB2 | O |NB2SW ON:OPEN
5 Not used
3 | NTH | O |NOTCHSW ON: “L"
@ 4 Not used
5 Not used
6 | GND [ — {GND
7 | AGS | O {FAST:"L"
Option filters
Item Rating Item Rating

Center freq’ (fo)

8830.7kHz

Center freq’ deviation

Within £150Hz at 6dB

Pass bandwidth

+250Hz or more at 6dB

Attenuation bandwidth

+900Hz or less at 60dB

Ripple 2dB or less
Minimum loss 6dB+2dB
Guaranteed attenuation 80dB or more at
fox2kHz~1+1MHz
Impedance 60082/15pF

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

Item

Rating

item

Rating

Center freq’ (fo)

8830kHz

Nominal center freq’ (fo)

8830.7kHz

Center freq' deviation

Within +150Hz at 6dB

Center freq’ deviation

Within +150Hz at 6dB/25°C

Pass bandwidth

+900Hz or more at 6dB

Pass bandwidth

+125Hz or more at 6dB

Attenuation bandwidth

+1800Hz or less at 60dB

Attenuation bandwidth

+600Hz or less at 60dB

Guaranteed attenuation

80dB or more at
fo £2.5kHz~+1MHz

Guaranteed attenuation

80dB or more at
fo t2kHz~21MHz

Ripple 2dB or less Ripple 2dB or less
Insertion Kss 3dB+2dB insertion loss 8dB+2dB
Impedance 6000/1 S_pF Impedance 600Q/15pF

SSB crystal filter {L71-0220-05) YK-88SN

CW cystal filter (L71-0221-05) YK-88N
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VS-1 SCHEMATIC DIAGRAM
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VS-1 (VOICE SYNTHESIZER)

VS-1 PARTS LIST

T i
i ot

Part No. m’:f[(s Description Ref. N
B50-4035-00 N | Instruction manual
CK45B1H331K C 330Px2 c23
CEQ4CW1A330M E 33 10V (o} ,14,1'
CEO4CW1A100M E 10 1oV Cit
CEQOACW1IHR22M E 0.22 50V C12
CK45B1H221K C 220Px2 C7.10 l
CQ92M1H332K ML 0.0033x 3 Cc689
CS15E1E010M T 1 25V | c4 '
CS15E1VORTM T 01 35v Cc5
C91-0131-05 C 0.01(SP} Ci13
E40-0273-05 a | Mini connector 2P M| Jo3 l
E40-0373-05 a | Mini connector 3P M| JO1
E40-0373-05 & | Miniconnectorx2 3P T J03,J0
E40-0873-05 & | Mini connector 8P Jo2
HO1-4481-03 Na | Packing carton (inside) M
HO1-4501-03 Na | Packing carton (inside} T
H25-0029-04 Protective bag x 2 I
L.78-0006-05 N | Ceramic OSC X1
N89-3006-46 Tapping screw x 4 l

x

R12-4408-05 Trim. pot. 50k ‘VR1
$31-1411-06 N | Stide switch s1 '
ANB6562 N |IC 1C2
MNG6401TRA N |IC 1C1
TC401078P N {iC IC3

TALK SPEED SELECTION

Speed is factory set at ‘‘standard” talk speed. Thre
different speeds can be selected.

.

Note: When placing the jumper, solder carefully.

Speed 30% more | 60% more I
Std. speed
Jumper placs than Std. than Std. ]
1 X X o ]
2 X X (o] l
3 X @] X %

placed

-

Symbol O, denotes the place in which a jumper wire is.

S1

-
-l



MB-430 (MOBILE MOUNT)/SP-430 (SPEAKER)

MB-430 OUTSIDE VIEW

MB-430 PARTS LIST

N : New parts

Re-
Part No. ks

Description

Ref. No.

A13-0635-03 | N

B50-4016-00 N

H01-44563-13 | N
H01-4454-13 | N
H25-0077-04
H25-0098-0%

J30-0521-04 N

N09-0007-05
N09-0008-04
N14-0009-04
N15-1060-46
N 16-0060-46
N32-3006-46
N99-0309-04 | N

W01-0401-04

Angle

Instruction manual

Packing control (inside) M
Packing control (inside) T
Protective bag

Protective bag 150 x 480

Spacer x 2

Wing bolt x &

Hex. screw x 6

Nut x 6

Flat washer x 6
Spring washer x 6
Flat screw x 4

Hex. head screw x 6

Hex. wrench

-3

-t

SP-430 SPECIFICATIONS

SPEAKER SIZE 3
RATED INPUT 1.0 watts
IMPEDANCE 8 ohms
FREQUENCY RESPONSE 300 Hz to 5§ kHz
DIMENSIONS 4-7/8" wide x
3-3/4" high x
9-1/3" deep
(excluding feet)
WEIGHT 3.1 ibs.
SP-430 PARTS LIST N : New parts
Part No.  |.e, Description Ref. No.
A01-0942-03 N | Case (B)
A01-0944-13 N | Case (A)
A20-2468-03 N | Panel KM
A20-2469-03 N | Panel T
A23-1431-04 Rear panel
B04-0406-04 N | SP grill
B07-0613-14 SP ring
B39-0407-04 Spacer x 2
B46-0404-00 Warranty card K
B50-4026-10 N | Instruction manual KM
B850-4027-00 N | Instruction manual T
E20-0208-04 Terminal plate
E30-1629-15 SP cord
G53-0507-04 Packing x 4
HO1-4468-14 N | Packing carton KM
HO1-4469-04 N | Packing carton T
H10-2513-02 Packing fixture (F)
H10-2514-12 Packing fixture (R)
H12-0445-04 Cushion
H20-1407-03 Protective cover
H25-0077-03 Protective bag Accessory
J02-0323-05 Foot x 4
J02-0409-04 Assistant foot
J21-1144-14 SP mounting hardware x 2
J21-2673-04 Foot mounting hardware x 2
J61-0019-05 Vinyle tie
N15-1030-46 Washer x 8
N30-3008-46 Round screw x 4
N35-3006-41 Bind screw x 12 Case
N87-3006-46 Self tapping screw x 6
N87-3008-46 Self tapping screw x 4
T07-0224-05 N | Speaker




R-5000

| VC-20 (VHF CONVERTER)

lSPECIFlCATIONS

Frequency range
108~174MHz
IAntenna impedance
5082
Power requirement/power consumption
l DC 9V, 300mA (supplies from R-5000.)
( ) includes projection

Dimensions
W 170(174) x H 25(27) x D 123(138)mm
Weight
5509
Receive sensitivity
I Mode Condition Sensitivity
SSB,CW,FSK | S+ N/N = 10aB 0.25uV or less
AM 30% Mod- 2uV or less
I S+ N/N=10dB -
FM 12dB SINAD 0.5uV or iess
I Squelch sensitivity
Mode Sensitivity
I $S8,CW,FSK 2uV or less
AM 2uV or less
FM 0.32uV or less

.-

Spurious response

1st |F : 80dB or more

Others : 50dB or more
Frequency stability

Within £10 x 10-¢ (=10°C~+50°C)
Frequency accuracy

Within £10 x 10°¢

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

'I‘

e GENERAL
The VC-20 is the VHF converter designed to be used ex-
clusively with the R-5000 Shortwave Receiver.

The VC-20 allows expansion of the receiver frequency
range to 108MHz thru 174MHz without altering the opera-
tion of the R-5000.

e RF SECTION (X44-2030-00) (A/2)

The signal applied from the antenna terminal is passed
through the attenuator circuit and amplified by RF ampli-
fiers consisting of Q1 thru Q4 : 35K 148R and Q5 thru
Q8 : 25K1256-5. These RF amplifier circuits divide the
frequencies from 108MHz to 174MHz in four distinct
bands. Each band has its own amplifier. The bands are :
108MHz thru 123MHz (LL band); 123MHz to-438MHz
(L band); 138MHz to 155MHz (H band); and 1656MHz to
174MHz {HH band).

The signal then passes through the first iF trap. T22, and
is applied to the first mixer Q9 and Q10 : 3SK74L. In the
iF trap the signal is converted into the first IF frequency
of 58.1125MHz by mixing the RF signal with the signal
from the VCO (Voltage Controlled Oscillator) in the PLL
unit. Q11 : 2SC2570A performs the task of mixing these

two signals.

& PLL SECTION (X44-3020-00) (B/2)
The PLL section includes the PLL circuit and the Band data
decoder circuit> The PLL circuit utilizes a single reference
loop design, which uses the VPL signal of 95.1125MHz to
97.1125MHz from the R-5000 to enable the VCO to
cover 166.1125MHz to 232.1 125MHz in 10Hz step.
Actually the VPL signal varies in a series of 1MHz wide
bands, between 95.1125MHz to 06.1125MHz and 96.1125
MHz to 97.11256MHz. Either of these ranges is selected
according to the actual receiver dial frequency.
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VC-20 (VHF CONVERTER)
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R-5000

VC-20 (VHF CONVERTER)

TERMINAL FUNCTIONS

Terminal . .
Terminal Function
I No. Name |1/O
@ 1 GND | — | GND
2 | VAT 1 | Antenna input
1 GND | — | GND
l @\ 2| vPL 0SC signal from PLL unit.
95.1125~97.1125MHz
1 CLK Clock signal
2 | DAT Data line
' 3 LE2 Latch enable signal
®)| 4 | GND | — | GND for CLK, DAT
5 oM Standard 9MHz signal from PLL unit
6 NC —t GND for M
l 7 | vuL | -+ | VHF unlock signal UL : "H" (OPEN)
1 | GND | — |GND
2 AT2 20dB attenuator control
3 | AT 10dB attenuator control
@1 4 | RBI
g ::g Band information from IF unit
7 RB3
8 9V + 9V line from IF unit
I SEMICONDUCTOR N : New parts
N ltem e Part No. Item e Part No.
' Diode 152588 Digital TR DTC124EK
185133 »
Chip FET 3SK184(R)
DAN401
I FET 25K125-5
MAB58 2SK192A(GR)*P
Varicap 18V153 3SK74(L)
I Diode
Chip DAN202(K) IC HD10551
“’ Diode
MC145158P
Z?ner MTZ3.3JA
Diode MTZ5.1JA N SN74LSO7N *
MTZ7.5JA SN74LS139N
TR 25B698(E F) TA78LO05AP
2SC2570A
Chip TR 28C2714(Y)

9N



-5000

» New Parts

VC-20 (VHF CONVERTER)

PARTS LIST

Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation imarks
sREES @t R |F B & F 5 T N ® Iolf 1
VC-20
- % | B40-3674-04 MEDEL. NAME PLATE Kiml
- % | BaD-369%-04 MEDEL NAME FLATE T1
- Raz2-2437-04 LABEL
- R46-0411-00 WARRAMTY CARD Ki
- + | BS0-8126-00 INSTRUCTION MANUAL K1Ml
- * | BS0-8128-00 INSTRUNTIGN MANUAL T1
- #* | HO1-8056-03 CARTEAN BAX KimMi
- % | HD1~B0OS7-03 CARTEN RBEX T1
- ¥ | HO3-2639-04 QUTER PACKING CASE KiMi
# | HD3-2640-04 SUTER PACKING CASE 71
H12-1397-04 PACKING FIXTURE (UPPER)
~ H1i2-1398-03 FACKING FIXTURE (LBWER)
- Ha5-0029-04 PROTECTIBON BAG (ACLCESBRY)
- H25-0162-04 F'RSTE[;’}T I8M BAG (REALITY)
- J21-4210-04 MEUNTING HARDWARE
- Jri-4211-04 MEUMTING HARDWARE
N3%-3004-41 BINDING HEAD MACHINE SCREW
- NB7-3006-41 BRAZIER HEAD  TAFTITE SCREW
- * | X44-3020-00 CANVERTER UNIT
CONVERTER UNIT (X44-3020-00) N
CL -4 CK?3FBLHLIO3K CHIP 0. 010uUF K
Cé Ck4sFIH103Z CERAMIC 0. 010UF Z
(g CKP3FBIH103K CHIP 0. 010UF K
s CC?3FCHIHO90D CHIF C 7. OFF D
9 CL7P3FCHIHDZ00 CHIP 2. OFF [
ci0 Cr?3FCHIHOB0D CHIF 8. OFF D
1l -13 CKPIFRIHLI03K CHIP C 0. 010UF K
€14 73ECHIHDIOD | CHIF © 9.0FF D
19 T P3FCHIHIRSE CHIP C 1. SFF [
Clé CC7P3FCHIHLI00D CHIF @ 10PF D
[ A Co73FCHIMHOZ200 CHIFP L 2. OFF I
c18 CoP3FCHIHOTOD CHIF © 7. OPF D
c197 -21 CP3FBLH103K CHIF © 0. 010UF K
c22 CCP3FCHIHOSOM CHIF 9. OFF [
£23 CCT3FCHIMIRSE CHIF T 1. 8PF C
c24 CoP3FCHIH0400 CHIF 4. OFF I
c2s =27 CKP3FRIH103K CHIF 0.010UF X
28 CCT3FCHIHOSOM CHIF 5. OFF I
2% CLP3FCHLIHOL0C CHIP 1. OFF I
£30 CCP3FCHIHOS0 CHIP 5. ORF i
31 CLV3FIHIHLRSEC CHIP 1. 5FF [
£33 -39 Ck?3FRIHIO3E CHIE 0.010UF K
£36 CCP3FEHLIHOTOD CHIP O 7. 0RF D
c3? CTAFCHIHIRS CHIF 1. 8FF C
£38 CrP3FCHIHOYOD CHIF 7. OFF D
£39 -41 CRP3FRIHI03K CHIF C 0. 010UF K
4z CL7P3FCHIHO?O0D CHIP L 7. 0PF D
£43 COP3FTHIHIRSD CHIP O 1.5FF r
44 CL?P3FCHIHO?0D CHIP C 7. 0PF D
c45 CLP3FCHIHIRSLC CHIP C 1. GFF L
.
£ Scandinavia & Europe  H:Audio Club K:USA  P:Canada  W:Ewope
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VC-20 (VHF CONVERTER)

x New Parts
Parts without Parts No. are not supplled.
Lesarﬂdesnonn@nﬂonnesdans|ePadsNo.nesontpasfourm&
Telle ohne Parts No, werden nicht gellefert.

D
' Ref. No. |AddressiNew Parts No. Description Desti- [Re-
Parts| nation |marks
pRES (£ BRIF B & F B B & 2/ %8 & & E
46 LIP3 CHIHA300 CHIR T 3. QFF C
I c47? 49 CEP3FRIHI03K CHIF 0. 010UF K
S0 COPIFCHIHLI00D CHIP 10FF D
£l CoP3FCHIHOZ0C CHIF C 2. 0PF [N
£52 CIT3FCHIHL00D CHIP C 10PF D
I 53 ~-55 CKT7IFRBIHLI03K CHIP O 0.010UF K
£Sé CT3FCHIHO?0D CHIP 9. OPF D
[T CCP3FCHIHOZ0C CHIP 2 2. 0PF [
£se CC73FCHINHI00D CHIP T 10FF D
I £S9 CIP3FCHIHDZ00 CHIF 2. 0PF [
C&0 CO73IFCHIHOADD CHIP 6. OFF D
L6l »62 CRTIFBIHLO3K CHIP C 0.010UF K
C63 CoT3FTHINSA0T CHIF C 56FF J
Ce4 —67 CK73FBIHL03K CHIP C 0.010UF K
c?71 -77 CK73FRIHLI03K CHIF 0. 010UF K
e CLASSL2H0300 CERAMIC 3. 0OFF C
[ CCaS5L1H470J CERAMIC 47FF J
80 COP3FCHIHATOT CHIP a7er J
€1.00-103 CK73FBIHLIO3K CHIF O 0. 010UF K
105 CLASCHIHS6OS CERAMIC S6PF J
l €106 CC73FCHINLBO0J CH 18FF J
£107,108 CRT3FBIHLO3K CHIP C 0. 010UF K
£109 CCP3FCHIHLOO0D CHIF I 10FF D
£110--115 CK7P3FBLHIOBEK CHIP 0. 010UF K
' ti16 CO7P3FUHINEZ20d CHIP 22PF J
: c117 CC73FCHIHLIBOT CHIP C Y.8FF J
c118 CS1SE1E01ONM TANTAL i. OUF 250V
c119-123 CK7?3FBLH103K CHIP C 0. 010UF K
£124~-126 CILP3FCHINATOJ CHIF ATFPF J
cl127-129 CKTIFR1IHI03K CHIF I 0. 010UF K
C131 CKP3FBLHI03K CHIP 0. 010UF K
€132 091107405 FILM 0. 33UF J
133 CEQ4EW1A47OM ELECTRE 47UF 10WV
C134 CH92M1iH104K MYLAR 0. 10UF K
oy ci35 CKP3FBIHIO0BK CHIF C 0. 010UF K
’ L1136 CED4AEWLIA4TOM | FLECTRE 47UF 10WV
C137 CEP3FCHIHATOS CHIR 47pPF J
€138 CK73FRIHLI03K CHIF C 0.010UF K
145 CEPIFRIKLO3K CHIP 0. 010UF K
cl4é CEQAEW1IAR4TONM ELECTRS 47UF 10WV
2147 CKPIFRIHIOBK CHIF 0. 010UF K
2148 CoT3FRHIMIBOS CHIP L 18FF J
c149 CL73FRHINHOG0D CHIF &. OFF D
150 CCP3FIHIHO200 CHIP 2. OPF -
€191 CKP3FBIHID3K CHIP O 0. 010UF K
£152 CCP3FRHIALIOOD CHIP 10PF D
£153 CKT73FBIHLO3K CHIF C 0. 010OUF K
-154 CCP3FSLIHLIOLT CHIP C 100PF J
159 COP3FRMIMLIS0d CHIP C 15FF J
L1596 D ?3FRM1HO80D CHIP 2 8, OFF D
€157 CrP3IFCHIHO20E CHIP C 2. OFF C
£158 CK?3FRIHI0O3K CHIF 0. 010UF K
C159 CCP3FRHIHL00D CHIP 10FF )]
€140 CKT3FBIH103K CHIFP 0. 010UF K
C161 Co7P3FSLIHI0NT CHIP 100PF J
/
’ E: Scandinavia & Europe H:Audio Club K:USA  P:Canada  W:Europe
A

A: Saudi Arabia T:England  U: PX(Far East, Hawail)
e A\ indicates safety critical components. 93



» New Parts
Parts without Parts No. are not supplied.
Les artlcies non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geltefert.

VC-20 (VHF CONVERTER)

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PRES £z B |5 85 & ® 5 g & &/ 8 @& A ¥
£162 CCP3FRHINZT0J CHIF 27FF J
163 CC73FRHIMHOTOD CHIF T.0PF D
~164 CC73FCHIHGZOC - | CHIP 2. 0FF (N
165 CK?3FRIMIOZK CHIF C 0. 010UF K
Clé66 CC?3FRHIHLIO0D CHIP 10PF D
C167? CEKT3FRIHIOSK CHIP L 0.010UF K-
£168 CLP3FSLIHI0LT CHIP 100FF J
£1&9 CEP3FRHLIH370.J CHIF 39FF J
£170 CLP3FRHIHOA40LC CHIF £ 4. OFF [
C171 COP3FCHIHOLOL CHIF 1. OFF C
cL?e CK7?3FBIH103K CHIP 0. 010UF K
€173 CCP3FRHIMI00D CHIF LC 10PF D
cL?4 CK?3FB1HLIO3K CHIP L 0.010UF K
€175 C?3FCHIHOS0M CHIP 5. OPF C
c17? CK?3FRIHI0O3K CHIP I 0. 010UF K
£178 CLP3FCHIHO?0D CHIP 7. OPF D
£1e? CC73FCHIHAB0T CHIF O GBPF J
180 CCT3FCHIHIZ20d CHIP T 12PF J
£181 COT3FCHIHIBOS CHIP 18FF J
C182 CrP3FLHIHATOS CHIP 47FF J
€i8s CC?3FCHIHIOND CHIF 10PF D
C186 CL?3FCHIHOS0C CHIP C 5. OPF N
167,168 CKP3FBIHIO3K CHIF C 0. 010UF K R
190 CEO4EWIA470M ELECTRA 47UF 10WY
191 CK?3FRIHID3K CHIP 0. 010UF K
L1722 CEO4EW1IA47TOM ELECTRE 47UF ' 10WY
- E0Q4-N164-0% RF CHAXTIAL. CABLE RECEFPTALLE
- E27-0440-14 TERMINAL (GND)
- * | E33-1780-00 FINISHED WIRE SET(8F)
CN1 E40-0273-05 FIN CEMNEUTER  (2F)
CN2 E40-0274-0% PIN CONNECTSR  (2ZF)
CN3 E4D-0774-0% FIN CENNECTBR  (7P)L
N4 E40-0874-05 PIN CBNMECTER (8P
- * | F10-1346-04 SHIELDING PLATE(VCRILAWER
- * | F11-1049-03 SHIELDING CRVER(FRAME)
- * | F11-1050-03 SHIELDING CAVER(FRAME)
- # | F11-1051-04 SHIELDING CRVER(VCR LASE)
- G02-0518~04 FLAT SPRING
L1 .33-0025-05 CHOKE CRIL
L2 -4 L40~1001-14 SMALLL. FIXED INDUCTSR (10UH)
LS L40~1092~14 SMALL FIXED INDUCTEBR(1UH)
L6 -~12 L.40-1001-14 SMALL FIXED INDUIZTER(10UH)
L100-101 L34-1163-05 CeIL
L102 L40-1001-14 SMALL. FIXED INDUCTER(10UH)
L103 L40-4791-14 SMALL FIXED INDUCTBR(4, 7UH) -
L104 140-1092-14 SMALL FIXED INDUCTERCIUH)
L10S L40-4791~14 SMALL FIXED INDULCTBR(4. ?UH)
106 L40-10%2-14 SMALL FIXED INDUCTBR(1UH)
L107 L40-4791-14 SMALL FIXED INDUCTBR(4. 7UH)
Lios L40-1092-14 SMALL FIXED INDUCTER(1UH)
L107% L40-4791-14 SMALL. FIXED INDUCTBR(4. 7UH)
L110 L40-10792-14 SMALL FIXED INDUCTER(1UH)
L1t L.40-1001~14 SMALL FIXED INDUCTSR(10UH)
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j R-5000

. VC-20 (VHF CONVERTER)
' Parts without Parts No. are not supplied.
Les articles non mentlonnes dans e Parts No. ne sont pas fournis.
) Teile ohne Parts No. werden nicht geflefert.
Ref. No. Address [New Parts No. Description Desti- [Re-
Parts nation |marks
s EER [ B \F # & ® 8 B & T/A 8B * A e
Lit2-114 1 34-1164-05 CHIL
L115-121 L40-1001-14 cuall. FIXED THDUCTBR(10UH)
Liz22 L4ag~1001-13 SMALL FIXED INDUCTBR1QUH)
L123 L34-1163-05 CRIL
I 124126 L92-0110-05 FERRITE CBRE
L127? L40-1092-14 SMALL FIXED IMDUCTER( TUH)
T * | L34-4030-09 CRIL
T2 L34~2175-05 CeIL
T3 L34-2174-05 CRIL
T4 5 L34-2175-05 COIL
Ta % | L34-4028-0% CRIL
17 L34-2169-05 CRIL
T8 L34~2168-05 CHIL
T .10 L34-2169-05 CRIL
Iy 7 T1i1 % | L34-4028-05 CRIL.
T12 L.34-2172-05 CRIL
713 L34-2171-05 CoiL
T4 »15 L34-2172-09 CRIL
Tié& % | L34-4028-05 CRIL
T17? L34-2172-05 CRIL
l Ti8 L34-2171-0% CHIL
T192 20 L34-2172-05 CHIL
121 L34-2161-15 CRIL
Tz22 L.19--0350-0% BALUN TRANSFERMER
l T23 % | L34-4029-05 eI
124 119-0346-05 BALUN TRANSFERMER
T100 x | L34-4031-05 CEIL.
i % | 1L34--4032-05 CAIL
T102 L19-0350-05 BALUN TRANSFERMER
‘ Ti04 L19-0348-0% BALUN TRANSFERMER
[ T105 x | 1.34-4033-05 CRIL
1106 % | L34-4034-05 CRIL
Ti07 % | 1.34-4035%-00 COIL
! 1108 | L34-4036-05 CRIL
1
”' - N35~-2604- 41 BIMD HEAD MACHINE SREW(CRSE)
- NB7-2606-46 BRAZIER HEAD TAPTITE SCREW
- NB7-3010-41 BRAZIER HEAD TAFTI TE SCREW(ANT
R1 RKTIFB2AL0LT CHIP R 100 J 1/10u
2 RICTIFR2ATIOI CHIF R 5 J 1/10W
R3 RKT3FRIA4TLS CHIP R 470 J 1/100
( R4 RE73IFB2AS60J CHIF R S6 J 17104
! - R? RK73FB2A473J CHIF R 47K J 1/100
I RB8 RK73FR2A104 CHIP R 100K J 1/10M
, R7 RIC?IFB2A330I CHIP R 33 J 1/104
: RIO 11 RK7?3FR2A101T CHIP R 100 J 1/10uW
: R12 513 RK?3FB2AS61T CHIPF R 560 J 1/104W
l R14 RK?3IFR2AL0LT CHIP R 100 J i/104
' Rl6 RICP3FBIA4T3S CHIP R 47K J 1/10W
, R17? RK73FB2A104J CHIP R 100k J 1/10W
R1G RK73FB2A330J CHIP R 33 J 1/10W
R1% 20 RK7?3FBEZALOLS CHIP R 100 J 1/10W
R21 RK73IFR2AB21J CHIF R 820 J 17104
7 R22 RIKC?3FRZAL02] CHIFP R 1. 0K J 17106
R23 RK73FRZAL10LT CHIF R 100 J 1/10uW
E: Scandinavia & Europe  H:Audio Club K:USA P:Canada  W:Europe

A: Saudi Arabia T:England  U: PX(Far East, Hawaii)
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¥ New Parts
Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

VC-20 (VHF CONVERTER)

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

Parts nation |marks
LRMEE |t M| g 8 & 8 8 3 & 2/, 8 ®* | =
R25 REK?3FBZAATIS CHIF R 47K J 1/1nu
R26 RKP3FRZA104T CHIP R 100k J 1/10W
R27 RK73FB2A330S CHIF R 33 J o1/
Rz28 .29 RETP3FRZA101T CHIP R 100 J 1710w
R30 RK73IFBZASH1T CHIF R 560 J o 1/10W
R31 RK?3FR2AB21T CHIF R 820 J 1/104
R32 RK?3FB2ALOLT CHIP R 100 J 1/10W
R34 RK?3FR2A473J CHIP R 47K J 110
R35 RK?3FB2A104T CHIP R 100k J 17104
R3& REKV3FR2A330T CHIP R 33 J  1/710W
R3? .38 RK?3FB2A101J CHIF R 100 J 1710
R37 RE?P3FB2ASH1T CHIF R S60 J 1/710W
R40 RK73IFB2AL02S CHIP R 1.0k J 110U
R4 1 RKT?3FB2A101Y CHIF R 100 J o 1/10W
R4z RK?3FREAZTLT CHIF R 270 J 1710
R43 -46 RIKYIFB2A220T CHIP R 22 J /10U
R47? RK?3FR2A273T CHIF R 27K Jo1/10U
R48 ,49 RK?3FR2A104T CHIF R 100K J t/10u
RS0 RK?3FB2A333J CHIFP R 33K J 1/10u
RS1 52 RK?3FB2A101T CHIF R 100 J O 1/10W
RS3 RK7P3FBZA333S CHIF R 33K J O 1/10W
RS4 RK?3FR2A560. CHIP R 5 J o171
RSS RK?3FRZA221 CHIF R 220 J 1710
RS54 RK73FRZAG31T CHIP R 680 Jo1/710u
R&7? RK7?3FR2A330J CHIP R 33 . J 1/10UW
RS8 RK?3FB2AZR2T CHIR R Joi/104
RS9 RKPIFB2AS60J CHIF R J i/10u
R&0 RKP3FB2AZ2NJ CHIP R J 1710
R63 64 RKP3IFR2A471J CHIPF R . J 1710
R65 RK7P3FBZA6B0J CHIF R 68 Jo1/710W
R100 RKT3FB2AS60J CHIF R 56 J 1/10W
R101 RK73FB2A103T CHIF R 100K J 1/710W
RrR102 RK?3FB2A373.T CHIP R 39K J 1710
R103 RK73FB2A1Z22T CHIF R 1. 2K R WA TR 1M
R104 RK?3FB2A101J CHIF R 100 T 1/10uW
R10S RE?IFReA472T CHIF R a. 7K J 1710
R104 RK?3FR2A682T CHIP R 6. 8K J 1710
R107 REPSFB2AR47T0JT CHIF R 47 J o1 /10W
R108 RK73FB2ZA10LT CHIP R 10 Joo1/10W
R109 REPIFR2ALISDLS CHIF R 150 J 171006
R110-113 RK73FB2A330J CHIP R 33 J 1710w
R114 RKY3IFR2A333J CHIF R 33K J 1710
R115 RIC?IFR2ZA104J CHIF R 100K J  1/10W
R116 RK7?3FB2A105SS CHIP R 1.0M J 1/10u
R118 RE?IFB2ALI0LS CHIF R 100 J 17100
R11%2 RK?3FR2AZ21J CHIP R 220 Joo1/10W
R120 REK73FB2R182T CHIF R 1. 8K J 1/10W
R121 RK73FB2A222 CHIP R 2. 2K Joo1/710W
RiZ2z REP3IFB2A153J CHIP R Sk J 1/10W
R123 RK?3FB2AZR2J CHIFP R 2.2 J 1/10W
R124 R PIFBR2A101J CHIF R 100 J 1/10W
R125 RK7?3FRZ2AZR2J CHIP R 2.2 J /10U
R126 RKT3FR2ZA472T CHIF R 4, 7K J 1/10W
R127 RK73FB2A223J CHIP R 22K J 1/10W
R128,129 RIC?3FB2A22LT CHIP R 220 J 1/10u

E: Scandinavia & Europe H:AudioClub K:USA  P:Canada  W:Europe

A: Saudi Arabia

T: England

U: PX(Far East, Hawaii)
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» New Parts

Parts without Parts No. are not supplied.
s le Parts No. ne sont pas fourn!s.
Teile ohne Parts No. werden nicht gellefert.

Les articlesnon mentionnes dan

VC-20 (VHF CONVERTER)

Address |New
Parts|

sRES (&£ B K

Ref. No.

Parts No.
2 B B

Description

B & /788

Desti- jRe-
nation imarks

@ m“mﬁ-

CHIF R
CHIF R
CHIP R
IHIP R
iTHIP R

CHIF R
CHIF R

P R
CHIP R
CHIF R

CHIP R
CHIP R
CHIP R
CHIF R
CHIF R

CHIF R
CHIF R
CHIP R
CcHIP R
CHIP R

CHIF R
THIP R
THIP R
CHIF R
THIF R

CHIP R
CHIF R
rHIP R
CHIF R
CHIF R

CHIFP R
CHIP R
CHIP R
rHIF R
lk[i"lMTNG T,

TRIMMING FAT.

CHIF R
CHIF R

RELAY

CHIP DIGDE
DIBDE

DIBDE

ZENER DIBDE

1.0
220K
5

3. 3%

a0

15K
330
10K
1.0M
1.0M

330
1. OM
330
1.0M
330

1.0M
330
&0

4. 7K
6. 8K

ers
100
Sé,
220
4. 7.

6. B

100
1. 0K
1. Ok

1.0
680
220
820
€1i0

0 BHM
) BN

(NI 9V)

YART~CAP DIBDE

DIADE

Vm\]' |ﬂF’ DIBDE

Din

UQRI -CAP DIGDE

DIBDE

VART-CAF DIBDE

DIBDE

ZENER DIBDE
CHIF DISDE
DIBDE

(3. 3V}

J
J
J
J
J

PP SR k] it Ll

L s
e Ly e

e O

1/10UW
1/10W
17104
1/10uW
17100

1/10W
1/10W
1/10uW
1/10W
1/10W

1/10W
1/10W
17104
1/10W
1/10W

1/10W
1/10u
1/100W
1/10W
1/10W

1.1
1/10W
1710w
1/
1,104

1/10W
1100
17108
1710
1/10W

17104
1/710W
17104
1/10W

R131 RKPIFRANLIS2T
R132 RE73FReAZ24d
®133 RK73FR2ZAS60S
R136 RF::FH;A%3QJ
R137 RETIFRZAB2LT
R138 Rk”3?ﬁ201¢jd
R13% WTIFBEA3ZLT
R140.141 RF IFRAALOAT
R142 R YIFR2ZA10ST
R150.151 RICPIFEZAI0NGS
R1S RICPIFREA33LT
er 4 ldd F ¥ -r:l:ill—)lu]
R156 hkerBrQSJIJ
R156,1 RICTIFRZATINGS
R160 RICTIFB2A3I3LT
R162,163 RE?3FB?Q105J
R1&4 REKTIFR2A331]
R165 RK P3P R2AEE0T
R1é6 RE7IFRIAATE)
R1&7 RKTIFRIAGB2T
R1&8 RE7IFREAZ20]
R16% RICTIFRIALOLT
R170 RET3FRIAG60S
RrR171 picT3IFRAAZ2LS
R172 RETIFRER4AT2S
R173
Ri74
RI7TS9:176
R177.178
R1B0.181 RI" «'_‘H-RLHLL‘ '
183,184 KPS WH"HH]P I
R185, 186 REVP3
R187-1%0 RKC73FBER
R171 FV¢JFBL08;1J
VR100 R1p2~1066-05
VR101-104 R12-1069-05
W20 - R72-0670-05
Wi23-145 RO2-0670-05
RIL1 2 351 -1428-05
Dt -3 DAN202 (K)
pa -7 152586
pg -1l NABJB
D100 MTZ7. SR
N101. 102 18V153
D103 MABSH
D104,105 159153
D106 MABSE
pi0?,.108 15V1353
D139 MABSH
D110 15V153
pi12 MABSB
D113 MTZ3. 3JA
D114.115 pAN202 (K)
Dilé DAN4D1
E: Scandinavia & Europe  H:Audio Club K:USA  P:Canada
A: Saudi Arabia T:England  U: PX(Far East Hawaii)
UE : AAFES(Europe) X:Australia  M: Other Areas

W:Europe

A\ indicates safety critical components.




R-5000

 New Parts VC-20 (VHF CONVERTER)

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

Ref. No. Address jNew Parts No. Description Desti- |Re-
Parts| nation |marks
PHRES |6 B |5 B &H F B B R A/ A8 # @) W
D17 155133 DIBDE
D118 MTZS. 1JA ZEMER DIRDE
D119 DANZOZ (k) CHIFP DISDE
10100 HD105%51 IC(PRE SCALER)
12101 MZ145158F IC(PLL)
ic102 TA?BLONSAR IC(VBLTAGE REGULATER/ +5V)
10103 SN7P4LE139N IZ(DUAL 2-4 DEMUTIPLEXERS)
1104 * | BN74L.507N IC(BAFFER/DRIVER GATE)
Rl -4 35K184(R) CHIF FET
5 -8 25K129-5 FET
A9 .10 35K7?4 (L) FET
(1391 251225700 TRANSISTER
Q100 2502570A TRANSISTER
3101 2502714 (Y) CHIP TRANSISTER
3102,103 SK74 (L) FET
Q104 25C2370A TRANSISTER
2105 DTIZ124EkK DIGITAL TRANSISTSR
‘R106 25C2714(Y) CHIF TRANSISTOR
0107-110 25K192A(GR)Y*P FET
f111,.112 25C2570A TRANSISTER
2113--117 25B&IBIEF) TRANSISTEBR
R118 25C2714(Y) CHIF TRANSISTAR
¥

E: Scandinavia & Europe H:Audio Club K:USA  P:Canada  W:Europe
A: Saudi Arabia T:Enaland  U: PX{Far East Hawaii}




R-500(

I ADJUSTMENT
Measurement Adjustment
Item Condition Test Specification/Remarks
equipment | Unit [Terminal | Unit | Parts Method
1.VvCO MODE : FM DCV.M PLL TP2 PLL T105 2.0V +0.05V
1) LL BAND
FREQ. : 108.000MHz
i : 129.990MHz Check 3.8:0.5V
; 2) L BAND T106 2.0V +0.05V
FREQ. : 123.000MHz
: 137.990MHz Check 3.7:0.5V
] 3) H BAND Ti107 |2.0V +0.05V
) FREQ. : 138.000MHz
: 154.990MHz Check 3.9+0.5V
i 4) HH BAND T108 [2.0V +0.05V
f FREQ. : 155.000MHz
I : 174.000MHz Check 3.9+0.5V
] 2.PLL 1) FREQ. : 174.000MHz RFV.M PLL TP1 JPLL T100, |MAX.
’" MIX TPG T101
N VR100 |MIN,
VR101 [MAX,
. 3. RF BPF 1) Connect the Tracking Tracking |RF ANT RF T1~5 |Waveform perform as |Tracking generator :
generator and High impe- generator TP3 shown on right. Less than —30dBm
dance probe and Spectrum (200B TPG 110 123
analyzer to ANT terminal. ATT)
MODE : FM Spectrum
ATT : 0dB analyzer
1) LL BAND OSCILLO
FREQ. : 108.000MHz About 10dB less than
Marker spot : 110MHz, other BAND.
123MHz
2) L BAND T16~
FREQ. : 123.000MHz T20 123 138
Marker spot : 123MHz,
: 138MHz _
l 3) H BAND T11~
FREQ. : 138.000MHz T15 138 165
Marker spot : 138MHz,
. 166MHz
5&
4) HH BAND T6~ 15
FREQ. : 155.000MHz T10 5 174
Marker spot : 155MHz,
174MHz
4. Sensitivity 1) FREQ. : 145.02MHz SSG RF ANT RF T23 S-meter MAX, S/N more than 10aB
MODE : FM AFVM [R- EXT.SP |R- flat.
SSG MOD : 1kHz 5000 |s.meter |5000
DEV : BkHz
output : 146.02MHz,
20dBu
2) SSG output : 145.021MHz, Check S/N More than 10dB.
—~6dBu
MOD : OFF




R-5000

VC-20 (VHF CONVERTER)

Measurement Adjustment
ftem Condition Test % Specification/Remarks
equipment | Unit |[Terminal | Unit | Parts Method
5. Spurious 1) FREQ. : 155.388.5MHz 8Q R- EXT.SP |R- AF 0.63V
MODE : FM dummy 5000 5000 ‘voL
SSG output : 156.388.5MHz, 'ioad
MOD : ON
2) 8SG MOD : OFF VC-20 [VR101 |AF output MIN. AF output less than 20dB
PLL VR100
3) FREQ. : 147.388.5MHz R- AF 0.63V
MODE : FM 5000 |VOL
SSG output : 147.388.5MHz,
60dBu
MOD : ON
4) SSG MOD : OFF VC-20 |VR102 |AF output MIN. AF output Less than 20dB.
PLL
5) FREQ. ; 135.388.5MHz ‘R AF 0.63V
MODE : FM 5000 |VvOL
8SG output : 135.388.5MHz,
60dBu
MOD : ON
6) SSG MOD : OFF VC-20 [VR103 |AF output MIN. AF output less than 15dB.
PLL
7) FREQ. : 118.388.5MHz R- AF 0.63V
MODE : FM 5000 |VOL
SSG output : 118.388.5MHz,
60dBu
MOD : ON
8) SSG MOD : OFF VC-20 |VR104 |AF output MIN, AF output less than 20dB.
PLL
6. tF trap 1) FREQ. : 123.020MHz SSG R- ANT RF T21 AF output MiN. Divider ratio is more than
MODE : USB AF V.M [6000 |connec- 80dB.
SSG output : 58.112.5MHz, tor
80dBu EXT.SP
ADJUSTING POINT
W
T T6 T4 Ti6
Ti08 T107 T106  T105 P2
2l [o) ©l @ 2] A=Al
T2 7 T2 T17 E
T3 T8 T3 Ti8 9
€l [0 (o] [O o :
. VR100 mo O
T4 o
EEREEEE 5
VR102 VR103 T
S
™3 T21 VR104 01
-0
w20 TPG RF
N (X44-3020-00) PLL (X44-3020-00)(B/2)
* (A/2)
k P




' R-5000 vc-20 (VHF CONVERTER) PC BOARD VIEWS

¥ CONVERTER UNIT (X44-3020-00) Component side view
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Voice Synthesis Unit VS-1

When the voice synthesis unit is installed, the user does
not have to look at the display to read the frequency,
but can hear it spoken by a synthesized voice. A switch
on the unit selects English or Japanese.

(1) Remove the top and bottom cover of the receiver

(2)

(3)

(5)

cabinet.

Space for installing the VS-1 unit is provided beside
the Power unit. Insert the VS-1 unit in the shield case,
making sure it is oriented correctly, and secure it
with the two supplied screws.

Near the VS-1 unit are an unconnected 3-pin connector
and 8-pin connector. Plug the 3-pin connector onto
JO1 on the VS-1 unit {the green connector}, the 8-pin
connector into JO2.

Set switch S1 on the VS-1 unit to select English or
Japanese.

When power is on, the frequency is spoken when the
VOICE switch is pressed. The voice volume can be
adjusted by turning VR1 on the VS-1 unit with a
screwdriver.

Warning : Be careful not to break the wires leading to the
speaker mounted on the top cover. Remove these lead
wires from the speaker terminals before installing the
VS-1 unit.

INSTALLATION OF OPTIONS

AVR unit




R-5000

INSTALLATION OF OPTIONS

Crystal Filter

A selection of optional filters is available for the R-5000

series . the YK-88SN, YK-88C, YK-88CN, and YK-88A-1.

To install them, remove the top cover of the receiver and

follow the procedure below. Detach the speaker lead wires

50 that they will not be broken.

Note : Solder as quickly as possible, using a low-power

soldering iron (15W to 30W). Be careful not to break the

speaker wires when removing the IF unit.

2—1. YK-88A-1

(1} Remove the two screws holding the filter board (X48-
3000-00) (B/2) to the IF unit board, and remove the
filter board.

(2) Install YK-88A-1 and secure it with the two screws.

©
lJ

IF unit

=4~

YK-88A-1

102

2-2. YK-88SN, YK-88C, and YK-88CN

(1) Remove the seven screws holding down the IF unit
board, and lift it from the chassis,

{2) Insert the filter into the space provided, and solder it
to the foil side of the board at six points. Cut off the
excess filter leads extending from the board.

(3) Install the YK-88SN filter in the position marked
SELECTIVITY M1 FILTER. Change the white filter
selection jumper wire marked M1 FILTER from the
NO position to the YES position.

(4) Install the YK-88C or YK-88CN filters in the position
marked SELECTIVITY N FILTER. Change the white
filter selection jumper wire marked N FILTER from
the NO position to the YES position.

(6) Reattach the IF unit to the chassis in its former posi-
tion with the seven screws. k

{6) Reattach the speaker wires and replace the top cover.

IF unit

S

Y K-88SN YK-88C or
: YK-88CN
N FILTER
ﬂNO

YES
/ YES
/% ﬂNo
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INSTALLATION OF OPTIONS

RS$-232C Interface Chip IC-10
(1) Remove the top and bottom covers of the receiver.
{2) Remove the four screws at the sides of the front panel

and pull the front panel forward.

(3) Remove the five screws {two at the top and three at
the bottom) holding the shield plate behind the front
panel, and remove the shield plate.

{4) Insert the IC package from the interface kit (1C54,
1C55) in the socket on the board.

Make sure the IC package is inserted securely and in
the right direction, and be careful not to damage any of

the pins.

R-5000
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INSTALLATION OF OPTIONS

DC Power Cable Kit DCK-2

The DCK-2 cable kit is provided for running the R-5000
set from a DC power supply. The installation procedure
is as follows :

{1) Remove the top cover of the case.

(2) Remove the blind plate from the rear panel.

(3) Mount the DC connector in the hole provided for it
on the rear panel, using two screws.

(4) Pass the cable with the 3-pin connector through the
two lead holders and plug the connector onto loca-
tion(® on the AVR unit. The unused pin must be
closer to the transformer.

{5) Use the DC cables to connect the R-5000 to the DC

power supply.

DC input
13.8~2A

L)

(=T

RED (-)

} To DC Power supply

BLK (+)




R-5000

INSTALLATION OF OPTIONS

VHF Converter VC-20

The VC-20 VHF converter enables the R-5000 to receive
the VHF band from 108MHz to 174MHz. The installa-
tion procedure is as follows.

(1) Remove the top cover of the receiver.

(2) Attach the two mounting brackets to the chassis with
one screw {Bind screw M3 x 4) each.

(3) Insert the VC-20 from the rear with the antenna con-
nector facing the rear, and attach the VC-20 to the
rear panel with four screws {Tapping screw M3 x 6).

(4) Attach the VC-20 to the two brackets with two screws
(Bind screw M3 x 4).

Post-binding screw (3 x 4)

RitoRdARE
PERA D1 FISIARE L TWTTa
Lo AETARS AMTODAQLANTE

Mounting
hardware

(6) Near the VC-20 is an unconnected 2-pin connector, a
7-pin connector, and an 8-pin connector. Plug the
2-pin confector onto location (2) on the VC-20, the
7-pin connector onto location @ , and the 8-pin con-
nector onto location @ .

{6) Plug the coaxial cabie from the VC-20 into the coaxial
connector marked VIF on the IF unit.

Warning : Be careful not to break the speaker wires attach-

ed to the top cover. Remove these wires from the speaker

terminals (speaker side) before installing the VC-20 unit.

When installing the converter, be careful the wires not to

be caught in the units.

The wires to the VC-20 are bound together with other

wires in the {F unit. Remove the beed bands before connec-

tion.

Pre-binding screw {3 x 4)

Post-binding
// screw (3 x 4)

Tap tight screw
) /&"j (3 x 6)

-

Front si
IF unit side
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R-5000 |

SPECIFICATIONS

IF SHIFT variable range

<GENERAL>
. +0.8kHz or more

Receive frequency range RIT/XIT variable range

100kHz~30MHz +1kHz or more
Mode Audio output power

AT (CW), A3J (SSB), A3 (AM), F1 (FSK), F3 (FM) 1.5W or more (with 8 load, 10% distortion)
Antenna impedance Audio output impedance

50/5009 4~168 (including speakers and headphones)
Power requirement Operating temperature

AC 100V+10%, DC 13.8Vx15% —-10°C~+ 50°C
Power consumption Dimensions { ) includes projection

AC : 35W, DC : 2A W 270(279) x H 96(107) x D 270(307)mm
Frequency configuration Weight

1st IF : 58.1125MHz 5.5kg (1210lbs)

2nd IF : 8.83MHz )

3rd IF (FM mode only) : 455k Hz <FREQUENCY STABILITY>

CW, SSB, AM, FSK; Double conversion superheterodyne
FM; Triple conversion superheterodyne
Image ratio
60dB or more (100kHz~1.8MHz)
80dB or more (1.8MHz~30MHz)
IF rejection ratio

Frequency accuracy
Within £10 x 10
Frequency stability (RIT/XIT OFF)
Within 10 x 10 (—10°C~+50°C)
Reference oscillats frequency

60dB or more (100kHz~1.8MHz) 18MHz
70dB or more (1.8MHz~30MHz)
Sensitivity
Range
Mod ~ 100~ 150kHz 150~500kHz 500kHz~1.6MHz 1.6~30MHz
ode
SSB, CW, FSK
2.5uV or less 1uV or less 4uV or less 0.25uV or less
(S + N/N = 10dB) a.
AM - ]
25uV or less 10uV or tess 16uV or less 2uV or less 3
(30% Mod. S + N/N = 10dB) g
FM E
- - - 0.5uV or less %
(12dB SINAD) k-
Squelch sensitivity (Threshold)
R
Mode ange 100~150kHz 150~500kHz BOCKHz~1.6MHz 1.6~30MHz
O
SSB, CW, AM, FSK 20uV or less 10pV or less 20V or less 2uV or less
FM - ’ - - 0.32uV or less
Selectivity
Rany
o —6dB —50dB -60dB
Mode
SSB, CW, FSK 2.5kHz or more - §.8kHz or less
AM 4kHz or more 20kHz or more -
FM 12kHz or more 25kHz or more

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

KENWOOD CORPORATION
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Please make the following change to your R—95 00 0 Instruction

Manual .

1. Page 8,7 2-2. ACCESSORIES”
The DIN connector (7-pin) (PN E07-0751-~05) is not provided.

2. Page 26, "4-5-2. CLOCK, B.Time set 7
1.Select the CLOCK for which the time is to be set.
.Press the TIME SET switch.
_Simultaneously press the HOUR and MINGTE keys to stop the clock.

> W N

. Set the desired time using the HOUR and MINUTE keys.
Turn the TIME SET switch to OFF, the colon on the clock display

ol

starts blinking, indicating the new time.

Synchronizing your clocks to a known time standard such as ¥WV or JJY.

1.Set CLOCK 1| according to the instructions above.

9.Set the time of CLOCK 2 so that it is one minute ahead of the
time you wish to begin.
For example , the present time is 5:58 UTC and you want the
synchronization to begin at 6:00 UTC, so you would set CLOCK 2
to read 6:00.

3.To start the clock you would turn the TIME SET switch OFF in
synchronization with the tone signal generated by the appropri-
ate time standard. This will automatically synchronize both

CLOCK 1 and CLOCK 2 to the time standard.

NOTE: An error of | minute between the minutes displayed on CLOCK 1|
and CLOCK 2 may occur if both <clocks are not displaying
the same number of minutes , 1i.e. CLOCK 1 __:59:00 and

CLOCK 2 __:00:00 when you set CLOCK 2.

il
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