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CIRCUIT DESCRIPTION

OVERVIEW

The R-5000 is a double-conversion general-coverage
receiver with a first |F (intermediate frequency) of 58.1125
MHz and second IF of 8.83MHz. (in the FM mode triple
conversion is used with a third {F of 4bbkHz.) 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 |F filter switching circuit
and 0-to-30dB RF attenuator. The receiver also has an
IF shift feature, AF notch filter (not used in the CW
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 controlled
by two noise blanker switches and a noise-blanker level
control,

2. Two digital VFQOs {Variable-Frequency Oscillators).

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

4. A memory that stores band, mode, and antenna (1 or 2)
information for 100 channels.

. Memory scanning and ten types of programmed scanning.
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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, fvYCO the local oscillator frequency
input by the first mixer (MIX1), fHET the local oscillator
frequency input by the second mixer (MIX2), and fBFO
the beat-frequency oscillator input from the detector. When
fIN is at zero-beat — that is, when the SSB signai is zeroed
in with fIN as the carrier point — the following relation-
ship holds true :

(1) First IF at the MCF input

fyco—fin= 15t IF (B8 T12BMHz) -+ oveeermrmmmsnrrinnnnans (©)
(2) Second IF at the XF input
Tst IF —fuer = 2nd IF (8.83MHz) v rrevrrreeeniinniins @

(3) At the detector input
2nd IF = fgro =0 (AF signaf---oorerrenn ®
(4) Substituting the left side of Eq. (2) into (3) and the
left side of Eq. (1) into (2) gives

fvco—fin—Ffrer —faro =00 v @
(5) Which can be rewritten as
fIN=Fveo —THET —fBFQ rrrrerererrrmrr i (@

Equation ® describes the frequency relationship of the
signal circuits.

VHE-VCO
166.1125~
232.1125MHz

MIX3 455kHz

DISCRI

USB : 8.8315MHz
LSB : 8.8285MHz
CW :88315MHz
FSK : 8.8285MHz

BFO

88.1125MHz

49.2825MHz B3

Fig. T Signal frequency configurations

Consider next the fyCQ frequencies from the PLL

circuits.
(1) InPLLI
At *1, 1 1
fvcox=4-5ﬁ)-"2— fsTo e NT -eereees ®
At *2, 1
fvcor = 556 FUCQ] wrrrrrrrrrer e s Q)
At *3,  fucoi" =fucor FT8r0 4 FlpT coerrerrrerearenns (O]
(2) InPLL2
fvcoe —fvcor"=PLL2 IF
Cfveo2 =yl HFPLL2 IF <o [©)]
where the intermediate frequency PLL2 IF is:
1 1 .
PLL2 IF:VTBO . _2_ng0 SN2 e (D)
(3) InPLL3
fvcoz —fvco=PLL3 IF
Cfveo=Fvcor —PLL3 IF e D)
where the intermediate frequency PLL3 IF is:
PLL3 IF =gk - L fsroe N8, @

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

1 11

300 4500 ° B fsto * N1 +fero+frer

=—1%’%107.6fsm+fm‘o+ﬁ—mr ------------------------ (B)
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fVHE fvco fHET fBFO
166.1125MHz~ 58.1125MHz~ 49,2825MHz
232,11249MHz - 88.11247MHz USB,CW : 8.8315MHz
z LSB, FSK : 8.8285MHz
) AM, FM : 8.8300MHz {(stable)
VCOo5 vCo3
N3 = 76:?2, PLL 3IF aMHz USB,CW  : 168.5kHz
N5=140~274 (Ew 36 oo 38.0~20.0MHz LSB, FSK : 171.5kHz
{Single station only) en nu:r\“y)r 18.0~8.0MHz —Y AM,FM  : 170.0kHz (stable)
in 1MHz steps 0.17MHz
fvco2 12.5Hz Step
] Ui, i
9MHz ¢ refsr’ to Table ;3 ) - LSB, FSK  : 34.3MHz
i . AM, FM  : 34.0MHz (stable)
N2 = 95,1125~96.11249MHz
751~770 or (HF, VHF since 19MHz,
731~750 X sefer to Table 3.) vcos .
PLL 2IF > "3 fvcor- ~ EIE]
37.55~38.50 or 58.5626~68.61249MHz N2 = 13600
36.65~37.50MHz :
9.2800~ 49.2825MHz Py
9.32999MHz 34MH2
* , 2.5kHz St
2 fvcot &P 2.5kHz
450.00~ 499.99kHz 8.83MHz @]
(cw:—soon )\ |1/1aoo
FSK :+2290Hz ~—10Hz Step ~
4.5MHz
" VEOl — ¢ 49.2826MHz £
90.000~
vCo1
99.998MHz N1 = 45000~49999
(CW : —‘GOKHZ) (cw : ~80KHz
FSK : +458kHz FSK : +229kHz>
12 Mz 2kHz Step
9MHz
f
3 STo .
T 18MHz 1/2
Fig. 2 PLL frequency configurations
(5) and substituting and @ into® to obtain (1) If the same relations are considered in the VHF band,
at the fourth mixer (M1X4) in the signal system
N1 N2
fveo2 = 7300000 (570 TTaro + ket + 355 foror B funr —fin' = 1st IF

The rest follows the same development as in the HF

(6) Substitution of @ and @ into @ then gives
band. From Egs. (2) and (3) above.

fvco= i 8(?0%@ fsto+faro+fuet +-é'\i6%fsw—%fsm (@@ fune —fin' ~fuer ~faro =0
N S VHE — FHET — fEQ wr o ererre oo e e e ieenns @
This derivation of fVCO from the PLL system implies {2) In the PLL system, the decades from PLL2 on down
the following relation between the PLL and signal circuits. follow the same path as in the HF band, so the same cal-
(1) Substituting @ into ®, we get culations can be performed.
fin=fvco —frner ~faro (3) At PLLS
N1 N2 N3 funr —fvcoz =PLLS IF
=1800000 ' s70 +fero+fuer+ 355 fsto = 35~ fsmo CUEVHE =002 FPLLB IF-wreretosesiee oo @
fveo where PLL5 {F is given by
—frner —faro
1 1
PLLS5 |F=]8. 2fsw.N5 ...............................
= N1 LN2 . N3,
1800000 '*T°T 360 'SP 3 'SP
= NU N2 N3 ). o
= (1800000 *360 T 36 )fsm ©®
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{4) Substitution of @@ and into @@ gives

N N5
fVHF=1—8—gdlo—06fsTD+faFo+fHEr+v§G—20— fsto+ =5 fsto

(B) Substitution of @@ into @ gives

s N5
fin'= %010—#.0 fsro+foro+fuer + %ﬁ% fsto+ 36 fsto

funr

— fuer —faro

_ 1 N2 N5
= 800000 fsto-+ 366 fsto+ E6 fsto

(N1 N2 O NB .
“(1800000 * 30 * 38 )fSTD @

From Egqs. 3 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.

i) Since the expression is linear in fSTD the accuracy
of the operating frequency equals the accuracy of the
standard reference frequency.

iii) Since there are no terms involving fBFQ and fHET,
the operating frequency is unaffected by variations in
fBFO 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 fBFQO (the
division ratio of PLL4).

The discussion above has deait 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 Nb 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
uUsSB, LSB Carrier point frequency
cw BFQ frequency + 800Hz
AM, FM IF filter nominal center frequency
FSK BFO frequency + 2290Hz

Table 1 Displayed frequencies

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 (0.3%uH) x C35 (0.033uF) = 1403k Hz
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
Jow 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 58.11256MHz 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-pul amplifier {Q5 and
Q6), and is then applied to the IF 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
HF/VHF switch (D1 and D2), then through the 58.1125
MHz MCF (XF1) which narrows the bandwidth by appro-
ximately 20kHz/—6dB, and is then amplified by the first
|F 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
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{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
noise in the small and medium input ranges, thereby
improving the audible signal-to-noise ratio.

In 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 applisd
in parallel to the noise blanker gate (Q10) and to the third
mixer (Q9). In the third mixer, the third local oscillator fre-
quency (8.3756MHz) generated by Q8 is injected to convert
the 8.83MHz signal to 455kHz. The 455kHz 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 fiiter (XF2), then an
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 signgl is amplified
by Q21 and Q22 and is detected by a link d&fbctor (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 1C5 and IC6, 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 (X53-3030-00), a squeich
gate (X59-3040-00), a tone balance amplifier IC12, and the
AF gain trimmer. It is then amplified by the AF power
amplifier 1C13.

Q1o XF2 a1 os (XF3_ e alg
e e
~ -y o
Q D8 Dg 1Y
ATT

Series Connection of IF 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).

0.5K
N M1
O 1.8K @)
N o O O ouT
O 0
Q 24K O
w] m2

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

N >—l 6K 24K 1.8K I—ﬁ 045K1———(LN
M1
OS> 0UT
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 resuited 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 Q: P’
1 012 20 D1 OPTION D18 Q21 Q22

® © - No —1 < NO © I mapn
ERERINE 7 IR emgman
N
M1 1
-
o

Fig. 4 IF 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
cw N
AM w
FSK N

av 4

FMG

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.

; 1IC15

R248
AAA
R244
M—
R245
R247

8
w6 K} + 048 o
10

D55
s Q41

RYG
052 13
ss6 >——kG Dag Q42
12
1
D54 )
1 D50 Q43
AMG k1

Fig. 5 SELECTIVITY switch peri_pheral circuit

My

M2

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 |F 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 |F
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-channel 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 5V.
The emitter of Q15 is connected to a circuit consisting of
R67, RB8, Q25, 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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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 C56 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
operator errors from abnormalities in the receiver output
tone.

IFUNIT
{X48-3000-00)

SWITCH UNIT
(X41-3000-00} (B/8)

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, this notch filter has a comparatively
broad characteristic.

The circuit is basically a bridge-T active filter 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 (X539 -3030-00)

‘ R10 91K ¢ |
AAA,

WA-—

680K

X
o x
- 20
3
@ 3o
«
2 s
© 0
o i) N
]
¥ 4
-4 ~
<
X 3 ©
o =9
2«
o3
« n
3
<O ©oX
~S %
%1 35

4
0, V—. N = L— — =
z1 52 53 K4 315 263 7 8 9 10 "
<] Q o « o7
x ¥ = 9
5 < 5 VA1 NOTCH
5 w 2 BALANCE
z 100k(c} [NOTCH VR7 10K [ ADJ.

Fig. 7 NOTCH circuit

NB LEVEL
| jispLaYyuniT

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

Fig. 6 NB gate control pulse 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 |F 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 1uV to 20mV and up. There are four AGC time con- .

stants: an independent stow 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 (Q6) 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-940, 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 {F amplifier via the AGC line. This method
of block biasing using the AGC line was also used in the
15030 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 Q21
and Q22 with no attack delay, but the feedback to Q19is
somewhat slowed, in consideration of loop stability, to
provide for narrow-band filtering (filter options N and
M1) in the loop.

The source voltage of voltage buffer Q5 is detected and
applied to comparator (1C4) which generates the delayed
AGC voltage for Q1 in the first IF amplifier. if the AGC
dynamic range is ignored, the best signal-to-noise ratio
results from having automatic gain control act on the
latest possible stage, for rapid suppression of the internal
noise generated as the antenna input voltage increases.
To prevent saturation (clipping distortion) due to large
input and to obtain a wide AGC dynamic range, level
control must be performed at as early a stage as possible.
To satisfy both these requirements at once, the R-5000
uses delayed automatic gain control. Specifically, the
first |F amplifier (Q1) operates at full gain at antenna
input voltages from 100uV to 1504V, but at diminishing
gain at higher voltages. Due to the large number of narrow-
band filters in the loop, however, the AGC attack speed
is set to a low value; since the recovery speed is also
slow, no block bias is added to Q1 from the external
muting signal.

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

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

§
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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 switched 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

2. Low ON state resistance

3. Little generated distortion and noise

4. Only slight clipping the control input

5. Very low control power

They also simplify the Control circuits and reduce the
length of the signal lines.

13 éls
CIN cIN
pp— 1V outrb— > g — 1N/ ouT/ 9
ouT IN ouT N
5 12
CIN CIN
N/ out/ IN/ ouT/h—
4 — 3 10
ouT N ouT IN

VDD :14,Vss: 7

Fig. 9 Analog switch TC4066BP block diagram

QUT/IN

IN/OUT O—

CONTROL
IN

* <
l Vss

Fig. 10 Analog switch TC4066BP equivalent circuit

PLL Circuit

The PLL circuit of the R-BOOO 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).

The BFO and HET frequencies are applied to the phase-
locked loops to perform an IF shift. The division ratio
data sent to the phase-locked loop§ is controlled 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.
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® Reference oscillator circuit

The basic standard signal used in the R-5000 (fSTD) is
generated by an 18MHz crystal oscillator X1 and Q1
: 2S5C2668. It is buffered by Q2 and Q3 : 2SC2787, then
divided by IC1 SN74LS73AN to produce the basic
reference frequencies of 1/2 fSTD and 1/4 fSTD used by
the phase-locked loops.

e PLLA

PLL4 operates on the BFO signal, and its main compo-
nent is 1C14 : MN6147C. PLL4 also performs fine fre-
quency adjustments such as |F 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 (IC14)
to generate form the 2.5kHz reference frequency. The
signal generated by VCO4 at Q15 : 25C2668 is buffered
by Q16 : 2SC2668 and returned to |C14, 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 PLL4 is locked, the VCO4 frequency is appro-
ximately 34MHz, but varies depending on the mode, IF
shift, and carrier point correction.

The output from PLL4 is divided by 20 at I1C15 :
MB54459L., then by 10 in IC16 : SN74LS90ON. 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 : 2S5C2787, 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 £1kHz during SSB, CW,
and FSK reception. The carrier point frequency can be
adjusted by about *300Hz.

The frequency relationships of PLL4 are given below:

fvchTB%(T . l—fsm - N4

fBFOZ“—fSTD——‘* fvcoa=(l —-~N4—) fsto
2 200 2 1440000

e PLL1
PLLT forms the lowest-order decade of the digital VFO,
corresponding to a bandwidth of 50kHz.

Its main component is 1C2 : MN4617C. The VCO at
Q4 : 2SC2668 locks in the range from 90.000MHz to
99.998MHz {89.840MHz to 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 internatly to form the 2kHz reference signal.

The output of the VCO passes through the buffer
amplifier Q5 : 25C2668 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, to obtain 800Hz beats at the
operating frequency reading, N1 is shifted by 80 {44920
to 49918). During FSK reception, to equalize the space
frequency and displayed frequency, N1 is shifted by
229 (45229 to 50228).

The PLL1 output is divided by 20 at IC3 : M544591L,
then by 10 in 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 PLL4. After passing through CF1, it emerges
in 10Hz steps from 9.2800MHz to 9.32099MHz, and is
applied to pin 5 of 1C6 : SN16913P of the second mixer
(MIX2).

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

N1

1 =
5 fsto - NT= 9600

-
fvcor = 4500 5 fsto

e PLL2

PLL2 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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The oscillation frequency of VCOZ2 in the locked state is
in one of the two ranes 96.1125MHz to 97.11249MHz
or 95.1126MHz to 96.11249MHz. The basic reference
signal 1/2 STD is applied to pin 1 of IC8 and divided
by 180 by the reference divider in 1C8 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
low-pass filter, then is mixed with the low-order decade
signal in the third mixer (MIX3). The resulting signal
is filtered by a bandpass filter and puffered by Q6 :
2SC2668, then fed back to the pulse-swallow prescaler 1C9
where it is divided by an amount depending on the division
ratio data N2 from the Control unit (SO, SCK, CL2).

Next its phase is compared with that of the 50kHz re-
ference signal. In forming the low-order decade signal,
the VCO1 signal is divided by 200, and to cancel the
drift of the BFO and HET signals, fHET and fBFO 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:

fucoz =PLL2 IF +fuer +faro+

200 v
1

L
780, 2

N4 )fsro

1
fsto 'N2+fHET+<E‘_m

A \ B
260 ~ 6000 'ST°

=(_NL~+EE_L+L
7800000 * 360 ~ 1440000 ' 2

+

)fsm + frer

e PLL3

PLL3 is the last phase-locked loop in the HF band. Its
principal component is 1C12 : MB87006. VCO3, which is
located in the RF unit, is divided into four bands, one
for each frequency range, one of which is selected by a
signal that depends on the band data (RBO to RB3) from
the Control unit.

The basic reference signal 1/2 fSTD is applied to pin 1
of 1C12 and divided by 18 to create a 500kHz reference
signal. The VCO3 output selected according to the
received frequency is buffered by 012 : 25C1907 and
Q15 : 2SC2668 in the RF unit, then returned as the VFO
signal to the PLL unit. After buffering by Q21 : 25C2668
in the PLL unit, it is mixed with low-order decade signal
VCO2 and passed through a bandpass filter and buffer amp-
lifier consisting of Q11, Q12 and Q14 : 252668 and
Q13 : 2SC1907, 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 =fveor —PLL3 IF

/N1 N2 N4 1

= (Tsooooo + 360 ~ 1440000 T 2 )fSTD“"ET
#<_Jl”__+l2._ﬁ§AL+L)
=\7500000 + 360 ~ 36 1440000 ' 2

fsro +fuer

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
1o 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 500kHz
comparison reference signal.

The output signal from VCOb passes through a low-
pass filter, buffer, and amplifier (Q111 and Q100
25C2570) 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. IC101 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:

fucos=fvur =fvcoz +PLLS IF

NI N2 N4 1

= (1800000 + 366 T 7440000 T 2 ) fsto+frer
+ 11_8 . —;—fsm - N5

(N1 N2 N4 NG 1

= (1800000 + 360 ~ 7440000 T 36 T2 )fsm

+fnet
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e Unlocked signals

I even one of the phase-locked loops becomes unlocked,
the displayed frequency wouid not agree with the received
frequency. In uniocked operation, a signal is sent 10 the
Control unit, which blanks the display 10 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), PLLB (VHF), and
PLLT + PLL2 + PLL4 (low-order decades). !f the PLL3
unlock signal (HUL) and low-order unlocked signal (ULK}
are simultaneously active in the HF band or if the PLLS
unlock signal (VUL) and low-order untock signal

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

The VUL 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
HF band.

o MKR signal

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

Name Usa 1C components R::;'“:'"“ Cf‘::'q‘:‘f":;," R: Range of N VCO frequancy range Test point Unlock signal
PLL1 |Digital VFO [IC2: MNB147C 1/21sTD |2kHz 45000~49999 90.0~99.998MHz Pin 3 : Reference signal |Pin 2 : “H’* when locked.
jeast signifi- {CW : 44920~49919) (CW : 89.83~09.838MHz} 1/218TD
cant digit (FSK : 45229~50228) {FSK : 90.458~100,456MHz) {Pin 16 : VCO1 return

signai, approx. 90~
100MHz when locked.

PLL2 |Digital VCO {IC8: MB887006 1/2 fsTD |B0kHz 751~770
middle digit  |IC9 : uPBE51C or
{Pulse swallow]} 731~750

96.1125~87.11249MHz Bin 1 : Reference signal |Pin 7 1 “"H" when lacked.
or 1/2£STD
95.1125~06.11249MHz Pin 13 : Comparison
signal 50kHz
PLL2IF IC9, pin2: PLL2IF
37.55~38.50MHz signal

or
36.55~37.50MHz
(1n 50k Hz steps)

PLL3 |Digital VCO [iC12: MB87006 [1/2fSTD |500kH2Z 76~40 and 36~14
VHF band
most signifi-
cant digit

{Even number only)

58.1425~88.11245MH2z Pin 1 : Reference signal {Pin 7 : “"H" when focked.

PLL3IF 1/21sTD PLL unit connector 5 ,
38,0~20.0MHz Pin 13 : Comparison HUL terminal : "'L"" when
18,0~7.0MHz signal 500kHz locked.

{In 1MHz steps) Pin 8 : PLL3 IF signal

PLL4 |BFO signal IC14 : MNB147C  |1/4 fSTD |2.5kHz
USB, CW @ 13480
LS8, FSK : 13720

AF, EM : 13600

sation.
13209~13990

Varied by IF shift and
carrier point compen-

Logical |F shift center value| Logical IF shift center value |Pin 3 : Reterence signal [Pin 2 H" when locked.

USB, CW : 33.7MHz
LSB, FSK : 34.3MHz
AM, FM : 34.0MHz

1/4 fSTD
Pin 16 : VCO4 return
signal, approx. 34aMHz

33,0225~34.975MHz

PLLS |Digital VFO [VHF converter 140~274
VHF band 1C101 : MB87006
most signifi-  [IC100 : HD10551

cant digit (Pulse swallow)

1/2fsTD (BOOkHz

{Even numaer only)

186.1125~232.1125MHz Pin 1 : Reference signal |Pin 7 : “H" when locked.

PLLS IF 1/2 fSTD VHF converter connector
70.0~137.0MHz Pin 13 : Comparison 3 , VUL terminal : “L"
{In 1MHz steps) signal 500kHz when {ocked,

Pin 8 : PLL5 IF signal

Table 3 PLLs summary

S
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Digital Control

The digital section of the R-5000 has a multichip con-
figuration consisting of a uPD7800G 8-bit micropro-
cessor CPU, 16K-byte x 8-bit read-only memory (ROM),
2K-byte x 8-bit random-access memory {RAM), and two
MBM82CS5AP-5 universal C-MOS input-output ports. It also
has an optional 8251 serial 1/O port for interfacing with
a personal computer. These components are connected

R-5000

via a common data bus.

Fig. 12 is a block diagram of the control system. The
integrated circuits are interfaced by an address bus, -data
bus, and control bus. Data flow is controlled by the

MICroprocessor.

The digital control section consists of the Control unit
(X53-3020-X X} and Display unit (X54-3010-00).

CHARGE
H 1 BACKUP
X560 POWER
Baud rate 2.45MHz 7
0SC J
=
EXT IC54 : uPDB251AFC T 1C57 \C50 : 1c52 :
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Fig. 12 Control circuit block diagram
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CIRCUIT DESCRIPTION

e Details of the Units

The control unit is a microcomputer incorporating 2
CPU, ROM, RAM, paraliel 1/O, 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 deivce 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.

p
o
<z

EN1 A1,2 | | f -

EN2 A1213 1 N
as LT 1
Al l — 1 [

B8 T e/ Nee—————
T N ——
B4 || n n

o __ ML L
B11 m

ca Ba.B11
A4 U Bio B3
c1o U 1 U B10 - B11
a0 Uy U B4 B3
c2 u_

INT 2 _U_u__L'_U—-u-—u————Lr—— Count pulse

e S I U/D signal
Fig. 14 Encoder timing chart
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Fig. 13 Encoder waveform-shaping
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e System Clock and System Reset Circuits

The mPD7800G 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 1/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 |C3 and iIC4 (3/6,
4/6); 7 Fig. 16 is a reset timing chart.)

IC4 : TC40B9UBP uPD7800G
(4/6) (316)
6

5 X1

1.99MHz

R11M o @

I

N
d /

Fig. 15 System clock oscillation circuit
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8
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i
, :
' |
Q -
I
|
© RES
0 -

Reset Reset Reset

Fig. 16 Reset circuit and timing chart

IC51
SN74L5138N
A13 A Vee [ Function Destination] __Physical address
Al4 8 Yo ROM 1C52 @ |0000H~1FEFH
A15 c Y1 ROM 1C52 % |2000H~3FFFH
o e gl G2A Y2 110 [ 1C53 ® |4000H~5FFFH
G2B  v3 10 IC2_® |6000H~TFFFH |
Gl va4 Notwed | — |8000H~9FFFH
Y7 Ys Real timeclock | 1C57 @ |AOOOH~BFFFH
GND VY6 Serial /0 (Option] | 1C54 i) [CO00H~DFFFH
. RAM 1C50 {9 |EQOOH~FFFFH

@ Address Control

The address signals {EQ to E15) from the microprocessor
cannot be used directly to select chips; they must be
decoded by ICB1 : SN74LS138N to obtain a selection
signal. 1C51 has a 64K-byte memory area which is divided
into eight 8K-byte blocks, one for each |C chip. Fig. 17
shows the address control circuits, and Fig. 18 is a memory
map of the R-5000.

5V

Fig. 17 Address control division

0000
ROM
MAIN
2000 |— PROGRAM__
EXTERNAL
CONTROL
PROGRAM
4000
4000 — B port A
PARALLEL1/0 | 4500 _ B port B
8255 (II) 4400 — B port C
4600 — B control word
6000 Rer ing image
6000 — A port A
PARALLEL /0 | 6200 — A port B
6400 — A port C
8255 (1) 6600 — A control word
Remaining image
8000
NOT USED
A000
A000 — 1S A500 — 10H
A100 — 105 ADOO — FLAG-D
A200 — 1M AEQ0 — FLAG-E
crock A300 — 10M AF00 — FLLAG-F
A400 — 1TH  Remaining image
co00 €000 — DATA
SERIAL 1/O C100 — Control word
Remaining image
8251
EO000
EQO00~E7FF — External RAM
RAM Remaining image
FF80~FFFF — CPU internai RAM
EFEF (STACK)
Fig. 18 Memory map
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CIRCUIT DESCRIPTION

e Real-Time Clock

IC57 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.

o Display Drive Interface

A timer in the microprocessor generates an interrupt
approximately every 1ms for sending display data to the
UPD6300C 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 1C3 before being

passed to the uPDB300C. The 13 digit, and the 7-segment
signals are buffered by 1PDB300. 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
uPDB300C and light the display.

The uPD6300C 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 (LH). 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.

To florescent displat-tube

¥
©
- ¥
9 IC1 : NE555P ~
19 U <
c18 8 1 <
(1]
.01 LEp Vee GND vl_ &
E 2
Cc20 1 DIS-
o R CHARGE TRG s 4
- —{THRESH OUT —0
S JCcONT 4 Dimmer SW
i voLt ST 9
Cc19
7 01
111
e CK
281 o
CL
2 7 —_
1C3 : TC4013BP Cpn(rol
©PD7800G (A/2) Circuit
46
B5
D
26 O——= CK a
SCK
|C3 : TC4013BP (B/2)

IC1 : uPD6300C

Fig. 19 Digital display circuit
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CIRCUIT DESCRIPTION

o A/D Converter Analog Input

The R-5000 uses four A/D converters to generate digital
signals for IF 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: M5M82CEBAP-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.

R9 68K
| v
R6 100 | & Scan
A_WV_{ o resume
R7 470 | & time
1c2: I 4
MSM82CS5AP-5 —Tsv RS 6.8K
10 < v
¢ ; l Ra 100 L7 Scan
c6 ! ~ speed
18 R6 470 | ©
BO 5 c1 0G 3 >
=0 A3l ; . SWITCH
& Az UNIT (A/8)
Ve 11C 6 —_ — | —
¥ Z]AK Al N J R18 39K SWITCH
o DO AO UNIT (8/8}
E 5l0s el || _
cé = 14} coexal ¥ ;C,ZERT'
CcC. ",
8 15 Veel AG 2 R19 12K | & carrection
. 16 1 >
18 1C2 : MB4052 777 3
Ic1: R15 820
4PD7800G AP ' L E
VRE 1K ¥\ wox | |shift
T xeEn
I T e
o VRS-1
10K (B!
CONTROL DISPLAY UNIT IF shift Lo~
UNIT center g
1 A3
‘ correction
e
Fig. 20 A/D converter peripheral circuit
Display unit
s—d | P B S I PN I
c1 ! — £

co !

LR A

g
f—
By
7
- § J;.__J7
7 y—r ]

Conversion data

Conversion data Conversion data Conversion data

CH1 |F shift CH2 Carrier point CH4 Resume time CH3 Scan speed

A

Y
A

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 MN61471C 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.

Ports BO to B6 of 1C2 : M5MB82CEBAP-5 and SCK and
S0 of I1C1 : uPD7800G are data output ports. From
the microprocessor’s built-in serial ports CSK and S0,
the MB87006 phase-locked loop receives MICroprocessor
data muitipleded 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 MN6147C chip, ports BO to

B3 of IC2 are the four-bit data; the clock pulses come
from port B4 of 1C2 (CL1 for PLL1) and port B6 of 1C2
(CL4 for PLL4)

The MB87006 chip for PLL2, PLL3, and PLLS 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 MNB147C chip used for PLL1 and PLL4 is a 4-bit R
parallel device. Reference division data and variable divi- T e 78 1o [20] 2] 22[ 28
sion data are set by sending data gight times with clock T ‘ T T T T 1 T
pulses. The chip has an internal latch so only the bits that

change in G1 to G7 are sent; data is latched on the G8  crL a1 l
G2 G3 l GA‘LI_(G5 l G6 \ G7
)R 11
0A3 O——— h 1 J \

Main counter Swaltow counter

Ref.Freq X1 IF shift

1]2]s

latch pulse, which shortens the data transfer time. (See
Fig. 22 and 23.)

DA2 O
DA1 O—
DAQ O—

MNE147C
Fig. 22 Relationship between data input

More than 15ps terminal and programmable counter

L G2 G2 G3 Ga G4 G5 GS
Address Data Data Address Data Address Data

Fig. 23 MN6147C PLL data

MSMB2CE5AP-S
1c2)

Port

g

84~B7

G6 G6 G7 Ge
Address Data Address Address Other

G1
B0~83  address

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

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

T BAND d"“‘#——l BP.F. Vo Active pin
Jexa TRe3 RB2 RB1_RBO ]
0 56 G 0 |[J(21.56~30MHz) VEO 4 pin 1
1 o o0 0 1 |1(145~21.5MHz) VCo 3 9 |pin 2
2 o o 1 0 | H(10.5~14.5MHz) S lpin 3
VCOo 2 2
3 o o0 1 1 |G (7.5~10.5MHz) % |pin 4
4 0 1 o] 0 | F {5.56~7.5MHz} 2 |pin 5
5 o 1 0 1 |E(35~55MHz) G2 lpin 6
6 o 1 1 0 |DI(25~35MHz) 27 lpin 7
vco S%
7 o 1 1 1 | A (0~0.5MHz) z 8 lpin o
8 1 0 0 0 |B(05~1.6MH2) C9 1pin 10
9 1 o 0 1 |C{1.6~2.5MHz) pin 11
A ! 0 1 0 Not used
B 10 1 1
c 1 T 0 0 |VAI(108~123MHz) | VCOLL | G |Pin12
Q
b |1+ 1 o 1 |vBr123~138MHz) | vCOL G, 8 |pin 11
=78
E 11 1 0 !vc(138~186MHz) | VCOH (%, ¢ |pin10
DR )
F 1 1 1 1 VD (155~174MH2) | VCOHH |S 3 § |pin 9

20
Table 4 Relationship between BAND data, BPF and VCO
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CIRCUIT DESCRIPTION

® Key Scan is selected, and the state of the switch is read. If a switch
Ports C and A of ICB3 : MBMB2CB5AP-5 form the key at is on, the corresponding bit of port A goes low, indicat-
scan matrix. The key scan signal is output on a negative ing which switch has been pressed.

pulse from port C. The corresponding column of port A

1C83 :

- o R - [ ™ < w
592923 2% %% msusacssars O 5 3 8 S 3
vf ® S n| o
s0 \ s1 s2 s3 1 s4 85
1 2 3 4 5 N
LsB usB cw AM FM
6 7 8 9 ) ~
ANT1 | ANT2 MSR FSK
WiV | m»v | SCAN | MiIN | CLR | ent
_ HOUR | A/B | STEP HIV__ | DOWN
T~ [MINUTE | LOCK_| A-B - up
VOICE ~  lcrocki| - - -
oN OFF
porme | twe | COFF LT ) T L
TIME
I - - -
K7 | TIME E cLOCK2

Fig. 24 Keyscan matrix

e Static input

e Extended Functions IC1 : uPD7800G
Diodes D65 to D72 provide extended functions with | Terminal B Signal Function
definitions 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
Cc1 24 PWR Power switch signal H: OFF, L:ON
Shipped When diode cut : c2 [23| ULK |PLL low-digit unlock H oS ek
D65 | Display 10Hz 100Hz I~ s oo 27D o a .
t
D66 | Mode Morus Single tone converter data
b
uzzer 1C53 : M6M82C55AP-5
D67 | FM step |STEPON: | STEPON: B500Hz
2.6kHz Terminal Signal A
—— Function
D68 | BUSY FM, AM | All mode Name |No.| Symbol Name
stop only BO 18 | MT2 External mute signal i: ug¥§
D69 | Memory No The BAND UP/DOWN switch is ) :
search exist the search button, which is valid g1 |19 | BSY |BUSY signal (counter stop) E gll?é\l;:
in the MSR and MCH modes. i
In the MCH mode the channels 83 |21 | HUL |PLLIFhighdigituniock | o Logee
stored in memory are searched. -
In the MSR mode, the channels ga 122! vuL |PLL VHF high-digit uniock t‘ ll:l(')\lél?CK
not stored in memory are searched, ; . |
070 T Not used B6 24| CO |BUSY stopTO/CO H:CO,L:T0
o7 . H : VS-1 sound
87 25 BY VS-1 BUSY signal X
D72 | Memory OFF Memory Protection : ON output, L : NONE
protec- Channel information that has been Table 6 Static input signal list
tion written into memory cannot be
altered or erased. Channel infor- ® DC-DC Converter )
mation is erased, however, if back- The DC-DC converter drives the fluorescent indicator
up power is lost. tubes in the Display unit. The converter changes 10V input

into =21V and 3.4V AC outputs for the filaments. The
negative voltage (—5V) required by the IF unitis delivered
from the —21V. The converter consists of two 25C1959(Y)
self-oscillators with frequency of about 17kHz.

Table 5 Extended functions

21
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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

1C55 : TC4040BP
(OPTION)

1C56 : SN7404N
2.4576MHz
(1/6) (6/6)
4 12

binary counter that divides the frequency of 2.4576MHz
of ceramic oscillator (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.

1.2288MHz 614.4kHz 307.2kHz  163.6kHz  76.8kHz 38.4kHz
(76800 {38400 (19200 (9600 (4800 {2400
baud) baud) baud) baud) baud) baud}
Q1 Q2 Q3 Q4 Q5 Q6
9 7 6 5 3 2

D D D D D
10 cP cp cp cp cp cP
CLOCK rQ RQ RGO RGO RraQ RQ
¥ L] A
b4
RESET — — - — =
3 aR a R QR anR gR anRr
b cpP ce cP CP cP cp
[:
. D D D D o] D
1 14 12
Q12 a1’ o Q9 o 0!
600Hz 1.2kHz 2.4kHz 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 Output Ports
1. Mode signals M1 to M6 (uPD7800G ports AO to AD)

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 to the |F unit. These are
open-collector 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. VSl Data PSO to PS4, SR (IC2 :

AQ 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 : MBM82CB5AP-5)

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

5. LED Output (1C2 : 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.

M5M82CE5AP-5



R-5000

CIRCUIT DESCRIPTION

' 1C1 : uPD7800G IC2 : M5M82C55AP-5
Terminal name |[!/O | Active | Symbol Function Terminal name |1/0 | Active | Symbot Function
AQ 0 H M1 LSB mode A0 [e] H PSO
Al 0 H M2 USB mode Al (0] H PS1
A2 (¢] H M3 CW mode A2 [¢] H PS2 VS-1
A3 (¢] H M4  |AM mode A3 (e} H PS3
A4 (0] H M5 FM mode Ad (0] H PS4
A5 o H M6 FSK mode A5 (0] H SR
AB O H TRL |Timer relay A6 (e} H BLK |Blanking
A7 o] H BZ B0 [e] H DAO
BO O H BO B1 0 H DAT | Combinedly used for
B1 o) H B1 B2 e} H DA2 | ADCS and MN6147C data
Band data
B2 (o] H B2 B3 o} H DA3
B3 o] H B3 B4 (e] H CL1 10Hz PLL
B4 (0] H LE2 |VHF PLL enable B85 (6] H CL2 |bOkHz PLL
BS o] H LEF Display enable B86 (0] H CL4 [BFOPLL
B6 O H LE?Y HF PLL enable Cco o] H AL1 JANT1 LED
B7 [¢] H RES C1 ¢} H AL2 |ANT2 LED
CO0 I — EUD1 |Encoder UP/DOWN C2 e} H MSC |MCR LED
C1 | - PWR |Power switch C3 [¢] H LKL LOCK LED
Cc2 ! — ULK {PLL low-figure unlock C6 o] H CO
A/D address
C3 (0] H X Cc7 (6] H C1
Display data
C4 [¢] L DP
C6 (0] H AK  [A/D acknowledge
c7 i - DO A/D data

1C53 : M6M82C55AP-5

Terminal |1/O Active Symbeol Function

name

A0 I L Ko

Al ] L K1

A2 ! L K2

A3 1 L K3

Key sense column

Ad | L K4

A5 I L K5

AB | L K6

A7 | L K7

BO I ': SE‘T@UTE' MT2 |External mute
B I r ; :5;3 USY | gsvy  |BUSY signal

B3 ] 'C ; t’gc'fCK HUL  |HF unfock

B4 | t’; .l_"gc'fCK VUL [VHF unlock

B6 ] H:CO, L:TO CO Carrier operate
B7 I {';Z'tk.!"sgy BY |Vs-1BSY signal
co 0 L )

c1 0 L S1

c2 5) L 52

Key sense

c3 0 L S3

ca 0 L S4

cs o) L S5

Table 7 1/0 signal pin function
23
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MN6147C (PLL unit IC2, IC14)

e Terminal connection diagram

SEMICONDUCTOR DATA

Keyboard Ass’y (W03-2005-05)

Ioss
o s4
. 1 o8
0 52
L s1
[ ° 050
_ e o o ekzﬁe,mwktekgko_ﬂmqm
08823 o*ofaaa 8%&02‘0 anaagnﬁfn 073332“538
1 —O K4
K3
-0 K2
O K1
— o | ot T —0 KO
© © o - ~Ni | - w © ~ 0| |® [=] a o~ § § \(Q
el el e - el [zt 1= |21 (21 12 18] |15] 18] |2 )
o) o] ) o o) | Lo, L L2 LB R LI L LR e
¢ o 6\
Ox\0\2 [+ = 2)—00:\0-‘- a 3 -4 w 4 @ a SW name
© © =2 s = s o~ > = 2 o & &
49 2 58 < L oz & 2031 2 g 5 8 3 <5 23 38 < 7
- =~ ™ T w < < o @ ) [ I @ T a z -
© ~ ©w o o > T s u
- - ~ 3
5§ 3 2 2§ % 2 & § 2 § z-—teocowr
e 2 @ E E 2 2 € 4 2 E @ ]
5 8 ¢ £ £ 6 ¢ £ & ¢ & o 2
3 o a 2 J T Q - o~ ~ 2 «Q Output signal name
2 3 3 % F » 8 2 z 3 2 3 27 cwom
(=3 (=3 Q [=] [=3
23%3132
-] ™ < < w ©w
| «© @ o o o
NN‘MMMNN‘NNNNM
- o - ~
AR At FAR AN FAN PAR AN AR FAR WA FAR
o k=] Q o | o o
~ © ~ ~ [} ~
< ™ < < ~™ -
~ © 27 27 = o ‘
o« 4 4 | « «
—0 8C

® Block diagram

24

<+ N Controt
EMLD O circuit
T\
Vssd 1 18] FM/AM AMLO O
oG []2 17 swimw 17
— sw/Mw O—- Swall )
Bsci E 3 6 j MG ] M waliow counter
osc2{_j4 15[] AMLD FM/AM O
9
14 v
CK1 E 5 : bo CPL O——] Main program- L
CK2 C 6 13 :l DAO 13 mable counter
DAQ O
vek [7 12[] oAl &J——~ Data latch
eo[]8 11 JoA2 DA1
"
crL o 10[]oa3 0a2 O _J l—: Phase 8
10 ?::,nflr;quencv MPX comparator PD
DA3 O— 2
LDO
3 4 05 6 7 143 1 £ ’
0sc1 0sC2  CcK1 cK2 VCK VDD VsS
® 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 DA1
4 5MHz X'tal OSC -
4 0sCc2 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 AM LO | 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
9 CPL Latch clock 18 FM/AM | FM/AM select
Note : One of three clock frequencies; 187.5kHz, 375kHz, and 1.126MHz can be selected by a wiring change.




R-5000

SEMICONDUCTOR DATA

MB87006 (PLL unit 1C8, 1C12)

o Terminal connection diagram

0sCin 1 lj o LJ 7 16 4n Terminal No. | 1/0 Terminal name | Terminal No. | 1/0 Terminal name
osc our 2 [} ] 15 v ! ! OSCin 9 ! | Clock
v 3 [ [ 114 REF out 2 O | OSC out 10 | Data
vop 4 [ [ 13 u 3 o it 1 | LE
Poout 5 [] [ 12 Modulus Control 4 - VoD 12 O | Moduius Control
ves 6 [ ] e 5 o] PDout 13 0 fr
w7 [ [ 10 oot 6 ~ | Vss 14 O | REF out
fin 8 [ 9 Ciock 7 1O |LD 15 O [ev
(Top View) 8 | fin 16 0 oR
® Block diagram I— Tabishitreaser |

] 14:bit shift register

S |
C I ﬂ

Ta-bit latch .
SU———" ¥
|
’—D,, i 14-bit latch J I
r X'tal OSC circuit | Llllllillllilll_'l ;
s in 1 : : I ™ Programmable reference divider | O LD
2 l I I Binary 14-bit reference counter o
0SC out O I
1 — 5
L________J e O ¢R
14 r_ Y7bit shift register —l divider | 16
REF out O———OQ-—— f7 bit shift 10.bit shift ™ ooV
register register
8 i -U—l LU L -l—u l—-u- l—u
fin H.m . 17-bit latch
7-bit latch l l 10-bst latch
' | -1—-
| I R iy

Programmable divider _—

L—mxmmmmg (s

e NET (s, — 3
N la‘lcl:: 1 swanow counter Programmable counter I
L/
l Control circuit ] |
9 12
Clock O—= I__________________!
Control
uPB551C (PLL unit IC9) e Block diagram
® Terminal connection diagram M
vee 1 8 M1 2 . Q a
T S
D {02 @2 03 Q3 D4 Q: ~—1>—o
IN 2 7 M2 IN AMP R A D1 Qt 4 2
CH 3 6 M3 ch cK2 cK3 cka H
R R R R
GND 4 5 OUT [ F
s .
{Top View)
&3 g 1 ga
CH Vi GND
® Divide ratio ® Terminal function
Dri;li?:r M1 [ M2 | M3 Tarminal No. | Symbol Function
20 |oND loND | L ; V:: Pocw?r su:{ply tterminal (+5V)
44 |GND |GND| H ! v 2}1 S'E”; it s
20 |GND | vee | L j G(LD —GNBS ,Normelly
22 |GND | Vcc H ot 1o -
10 Vee | Vee C 5 U Futpm ter:}néi_ :
11 vee | vee H 6 M3 requency division ratio
7 M2 Frequency division ratio
8 M1 Frequency division ratio 3




SEMICONDUCTOR DATA

4PD7800G (Control unit IC1)

® Terminal connection diagram @ Block diagram

AN R
E15 1 If [ 64 Ve (+6V) s E15
— 16 Ya
63
EXT 2 [] :] E14 , s o~
07 3 ] [7) 62 E13 16 l; E7
D6 4 61 E12
O ) - LATCH
D5 5 [] []60 €11 INC/DEC
PC
pa 6 [ 159 e10
p3 7 [ []s8 €9 T 5P | DATA
INTO o——-] v A MEMORY
0238 [] ] 57 €8 NT B c MAIN | (128 BYTES)
NT1 o—{
018 [] ] 56 E7 INT CONTROL D E GR
H N
0o 10 [] ] 55 E6 INT2 & =
iNt2 11 [} [ ] 54 E5 B c ALT
INT1 12 [] 153 €4 0 £ GR BUFFER
INTO 13 [] ] 52 €3 H L
J— - INTS INTT
WAIT 14 [] ] 51 E2 BUFFER

c4/TO TIMER
M 15 [ ] 50 E1
WA 16 [] "] 49 EO 12

C2/SCs o—

3
7

&o 17 [ ] 48 87
c7 18 [} |J 47 86 ﬁ 8 8
c6 19 ] ] 46 B85 sio LatcH] [LATCH PSW
cs5 20 ] 45 B4
ca 44 83 S SERIAL
so
c2 23 42 B1
ci 24 E gm 80 Cg/SAK :;“ESJODER
co 25 [] [J 40 A7
5cK 26 ] 139 A6
st 27 7] [ 38 A5
so 28 [ [ 137 Ad HOLD READ/WRITE | TIMING | SYSTEM
RESET 20 [ 36 A3 CONTROL|  CONTROL CONTROL | CONTROL
ST8 30 ] M35 A2 l l L ] 1 Ql
X1 31 [] 134 A1 - I l
cl, c7~ ~ A0~ c1/ Bl RO WR €S/ Ml - - = @
tovyvis 32 [ o co c2 - a7 HOLD HLDA 108 F w x o Vee Vss
(Top View) Ed i
TC4069UBP TC4011BP TCA4030BP
{Control unit 1C4) (Control unit IC5, IC7) {Control unit IC6)
e Block diagram ® Logic circuit ® Block diagram

TC40118P (1/4) v,

] bm VoD A x=A-8 [ | ] 14 Voo
g | )o—c‘ >—-I >0—0 X .

i3 1s 8 2 [] [ ] 13

. §E§ v e . 5L

o2 o] o ® Block diagram e ol
135 ] i‘::] 10 05 TC@BP 5 g ] 10
03 GE& o 1a [ (] 14 Voo 5 s
vss 7[] i::]z; 04 2 [] K vss 7 [] [ Js
(Top View) 3 E :] 12

«O v ® Truth table

INPUT OUTPUT
s [} Je A 8 X
ves 7 [} s L L L
L H H
H L H
H H L
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R-5000
SEMICONDUCTOR DATA

M5M82C55AP-5 (Control unit 1C2, IC53)

® Block diagram

37 A7
(+6V) Vge 26 38
GroupA 8 32
— 8 GroupA 4
GND 7 control PortA 10 1/0 Port A
(8 bit)
L 8 2
1 3
fwn 4 A0
D7 27
28 SN 10 C7
29 4 GroupA 1
PortC
Data .
30 bus {Upper 4 bit) 12
Data bus 31 buffer 8 pus 13
8 bit 1/0Port ¢
Inner ™ Groues 17
4
11 data bus PortC 16
wpo7800G | 1 {Lower 4 bit) 15
— eal input |
®]D 17 e [ 14 CO
o Write input o T__" 25 87
WR 16
Port address 8 24
Input sl 8 RW 23
E10 89 control 8 GroupB 2
Port address o GroupB 8 Port8 1/0 Port B
Input SO 9 control (8 bit} 21
€9 68 20
Reset input  RESET 35 19
B? 48 ¢ 18 BO
Chip select €S 6 T
1
151 :
SN74LS138N MB8418-20LP-GRA {Control unit IC50)
N AtIC2:Y3 12 .
1) At1C53:Y2 13 ® Block diagram
® Terminal connection diagram A10
1 Vee
N\ i
a3 1 [ 1 40 s £10 K Address Low :\/Iﬁ:;onal -
) a2 2 [ [ 390 A5 o 4 buffer decoder 128x16x8
1/0 port A 1/O port A 3 brf -
At 3 [] 38 A6 Ic1: S A4
A0 4 [ ) 37 A7 uPD7800G H cs8 I
R/W control input RD 5 [ ] 36 WR R/ control input § ASO_ Address 110 gate
Chip select input S 6 [] [7] 35 RESET Resetinput utfer column
(oviGnND 7 [ ] 34 DO decoder
port add { st 8 (] [ 33 D1 ¥ | I
ort address input
i 50 9 ] 32 D2 &8
c7 10 [] 113103
Data bus {nput
c6 11 [ ] 30 pa buffer /0 bu'ffer le—CSB
cs 12 [ (129 D05 T
c4 13 28 D6
1/O port C E j Reset CSB
co 14 [ [} 27 D7 ica:
c1 15 [ ™1 26 Veelsv) TC4069UBF:D %) input
c2 16 [ [ 25 87 50 putfer
c3 17 ] 1] 24 86
{ 80 18 [] ] 23 85 1/0 port B [
110 port B B1 19 E :] 22 84
Y7
82 20 [] [] 21 83 o T —
st s *sv po D7
. . (Top View) SN74LS138N —
® Basic function 1/O Data
Sl | SO | CS |RD | WR Function
° . .
L L L L A | Data bus < Port A J, BATT. Terminal function
L H L L H | Data bus < Port B ? Terminal Function
name
H L L L H | Data bus < Port C o~A10 | Add
A0~ ress input
L]t | L [ H | L |PortAcDatabus 15 ‘/’
DO~ ata input/output
L H L H L | Port B « Data bus L P P
CcS Chip select 1
H i L | L | H | L |PortC« Databus 2 P '
: SC2 Chip select 2
H H L H L Controt register < Data bus WE W P 0
T T w rite enable
— - H - - Data bus is in the high-impedance state. - ( 7
o Vee ower supply {(+ 5V
H H L L H | Prohibit assortment pply 27
GND Ground




R-5000

SEMICONDUCTOR DATA

SN74LS138N (Control unit IC51)

® Logic circuit

Enabie

inputs
G2A

G28

Select

inputs

e Block diagram

Data
outputs

Y7

MBM27128-25JB1 (Control unit 1C52)

® Block diagram

Data output
+EV—e— Do 07
N
Vee .
GND
Vpp
OE
— QOutput enable
CE )
[ Chip enable  +—1 Qutput buffer
PGN )
Prog. logic
17Q=—
RD
€O AD( |
et - { | Y decoder Y selection
1PD7800G 2 A4 1 |
€ X:
M 131072 bit
2 . (512 x 256)
1C51 : < S H X decoder Memorial
SN74LS138N E13 l A3 44 alley

® Terminal function

1C52 : MBM27128-25JB1

Function

Address input

Data output

Chip enable input

Output enable input

Program input

Power supply

Program power supply

Ground

Terminal name
22K AD~A13
MBM27128-25J81 (1C52) DO~D7
Pin 20 CE e
CE
M5MB2CESAP-5 (1C63) OF
Pin6 CS OE
M5M82CS5AP-5 (1C2) PGM
Ping CS
Vce
: Vpp
1C50 :
MB8418-20LP-GRA uPDB251AC (IC54)
Pin 11 CS GND
® Truth table
INPUT
QUTPUT
Enable Select
Gt G2 C 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 H
H L H H L H H H H H H L H
H L H H H H H H H H H H L

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

L : Low level

X : Either ""H" or ""L"

28
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SEMICONDUCTOR DATA

uPD8251AFC (Control unit IC54) : Optional

® Block diagram iC54 : uPDB251AFC
1056 :
SN7404N
8 Trans-
Data bus D7~D14 Data 8 8 mit TXD 5 6
O~ - |
bus butfer 4 TXD
buffer (P-S) 8 9
7404 2.4576MHz O R 3 RxD
12 T
. Not use
RESET 8 Trans
PB7 —™ '“"‘ l Not use
46 control
uPD7800G CLi : » |C55 {TC40408P)
57 c/D R/R 3 pin (BO rate : 4800)
E8 — control
&0 O RO logic 8 | Receive RXD
= 116 WR - buffer O S— J
WR (S—P}
SN74LS138N Y6 9 pin cs ?
e RX
RDY
cTs 5 —»- ,PD7800G INT1
MODEM 8 L_,| Receive 12 pin
RTS 6 control control SYNDET/8D
Not use
1C56 :
SN7404N
Inner
data bus
TC4040BP (Control unit IC55) : Optional SN7404N
® Block diagram .
« {Control unit {C56)
a1 Q2 Q3 .
9 7 6 ® Block diagram

1A1[: ] 14 vee

1y 2 [] :'136A
2A3E§ i__—]wsY

2y 4 [] [ ] 11 54
3A5E@ i]msy
sy e[| NEEL
GND 7 ijaav

(Top View)

Of
(2]
o
<]
a
°
o]
Q
©
T
0

r* o o
b—¢ <L—o:u ~

[s]
D
<]}

[2]
hd
@]
]
[¢]
o
]
k)

1 15 14 12 13 4
Q12 Qi1 Q1o Q9 Q8 Q7

29



2-5000

30

SEMICONDUCTOR DATA

MSM6242RS (Control unit 1IC57)

® Block diagram

32.768kHz

ALE

cst

® Terminal connection diagram

sTo.p 1 [] ~

@so 2 [
ALe 3 [
a0 4 [}
ars [}
a26 [ ]
a3 7 [
RD 8 [

GND 9

COUNTER

RESET STOP  30.sec.
ADJ.

bit

bit

» » 2 EI

NWw ol sl

—-I GATE & LATCH l GATE
1

[ X7
| 116 xT
] 15 st
[ ] 14 Do
[ 13 o1
31202
] 11 03
:]wW

{Top View)

XT

CGJ; ;co

Crystal : NiPPA MX38T (32.768kHz)
Load capacitance CL = 13pF

j 18 Vpp

DECODER

I

GATE

S1~CF

HOLD BUSY 30 sec. ADJ. .
bit bit bit 24/12 bit
T T 1
s1 | s10 Mi1 [ MI10 H1 | H10 w
1 | |
N I ] J ] J J
T T T
D1 | DO mo1 | Mo10 1 | vio
| ]
. T 7 T 7T ]
t L 64Hz
1 sec. carry
CD ¢ CE | CF
1 min, carry
t J 1 ] 1 he. carry

Equivalent serial resistance 30k (max.)

Frequency characteristic secondary tempe-

rature coefficient : —4.2 x 10°%/°C
CG, CD : 22pF {with a temperature characteristic

of 0"")

4 S1~W~Y10 : clock-count register
* CD~CF : control register

X'tal filter (L77-1256-05) (Control unit X51)
® Oscillation frequency dependency on supply voltage (Ta = 25°C)

Af/f (PPM)

-3 +

—4 1

—~40

[

® Oscillation frequency dependency on temperature

—50

Ta(°C)



R-5000

SEMICONDUCTOR DATA

©PD6300C (Display unit IC1)

® Terminal function

Terminal No. | Symbol Terminal name 1/0 Function
. High dielectric-strength (40V) output in the Pch open.
1~7 013~019 | FIP segment driver C Corresponds to the output of Q13~Q19.

. N Output serial data the trailing edge of SCK, when the n-number of uPD6300Cs

8 S0 Serial data output pin © are connected in_series, this can be connected to the St of the following stage.
— . i This input can turn off all indicator or displays, and can dim them by applying
|
9 Bl Blanking pin a random duty pulse from outside. Active low.
10 i Latch oi | Transmits the connects of the serial shift register to the buffer register at low
atch pin level, to latch the connects at the rising time. Active rising (leading) edge.
X . . This is the data input pin. Inputs data to the shift register at the
| L

1 St Serial data input pin rising edge of SCK. )

. . . Reads out the S| data to the shift register at the rising edge of SCK.
12 SCK Serial clock input pin ! Qutputs data from SO at the trailing edge of SCK.
13 = Chi lect pi | When CS is high, this inhibits SCK and LH, and when CS is low, activates

b selectpin SCK and LH.
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
15~27 0O0~012 | FIP segment driver (0] Pch
Vss 00~019

28 VDD Power supply pin — | 5V+£10%

® Terminal connection diagram

S

013 1 [ [} 28 vpp
o14 2 [] ] 27 012
015 3 [} ] 26 o1
016 4 [ ] 25 010
017 5 [ [ 24 09
018 6 [] ] 23 08
018 7 (7] ] 22 07
so 8 [ ] 21 06
8i 9 [ [] 20 05
[CRIEN ] 19 04
st 11 [ ] 18 03
sck 12 [ ] 17 02
Ts 13 [] [ 16 01
Vss 14 [ ] 15 00
(Top View)

® | ogic circuit

4,10
RESET O——

6
SET(}£DO
5 113
DATA oiDQ—q

2,12

54D Qr1{ 94D Q13

3HcL gF2hiqder gl12

31
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MBA4052 {Display unit 1C2)

® Terminal connection diagram

AG1[j
ex2 2 [
ex1 3 [
a0 4 [
a1s [ ]
a2 6 [ |
A3 7 [ ]
oG 8 [

[ ] 16 vect
:] 15 Veg2
] 14 Rs

] 13 paTAOUT

[ ] 12 AbccLk

:]1103
:]'mco

3901

(TOP VIEW)

SEMICONDUCTOR DATA

® Block diagram

Carrier point A1 5

correction

iF-SHIFT

Scan
resume time

&«—— EX2 2 >\
RS 7.5k
EX1 3
2.5k

1C1:
#PD7800G

10 CO

Comparator

13 Data out C7 18

12 ADCCLK C6 19

Comparator

Scan Resistor 11 CS

plexer
speed

_— 8
iIC2:
A3 7 M5MB2CE5AP-6

8 bit 14 RS
DAC ’*

Regulator
Vee1/2

B 2 @®
y— 8V ©
T | ) ]
O o
> =
® [/O signal pin function
Pin No. ] Pin name Symboi Function
1 Analog ground AG Ground terminal
2 Range expander input EX2 Analog input pin for expanding the range.
_*3 f g " £X1 Analog output pin for expanding the range. Connect to any pin from AO to A3.
ange expander outpu By using EX1, EX2, the range is expanded to the X 4 range.
4~7 Analog entrance AO~A3 | 4<h analog input pin. Channel 1 is selected by channel select input COto C1.
8 Digital ground DG Ground terminal
9 . Cco The input pin to designate the analog input channel for A/D converter. This signal is latched
Channel select input e
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
11 Chip select input CcS and data output is enabled. After A/D converting is over or when an interrupt is required,
set the CS back to "1,
AD versi ADC This is the clock input pin for A/D conversion input to the comparator register sequentially.
12 clockcon ion CLK Conversion speed is determined by the clock speed. {n the case of 8-bit, approx. 10 clocks
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 8.0V of power, connect VCC1 and VCC2 to each other, and apply
the power voltage to them.
w ivi 18V of 1 is ti
15 [Ponersionly 2 | VOC2 |t vt s ot 1o v o ook, 10mA currens o b suppled axternaly
16 Power supply pin 1 VCet t;e Ic g ccr. pprox. PPl nelly 1o
When either 3.5~6.0V or 8~18V power is used, VCC1 is the reference voltage for A/D
conversion.
® Channel select ¢ Range select ® Wiring example when expanding the range
C1 [ols) Selected Ch. RS Conversion Analog input
o o A0 voltage range
Vet
0 1 Al 0 0~
1 0 A2
1 1 A3 Veel
1 o~—"
2
VA:IO~Vgel X2

RS=*1""

g



DESCRIPT

SWITCH UNIT (X41-3000- 00)

Function

Component
DIM brightness setting

Reverse current blocking

AVR UNIT (X43-3000-00)

ION OF COMPONENTS

R-5000

Operation/condition

Component Function
) 10V AVR
5V AVR
Q1 Mute switching
Q2 TBVAVR
D1~6,9 I Reverse current bloéking
T D7 L 8V AVR reference voltage ‘
D8 R \ Battery charging canunt reference vohage

Operation/ condition

Input voltage : 13.6V, Qutput voltage 9. 8V

{nput voltage : 9 5V Qutput voltage 5.0V.
14" when muting, "'L’" otherwise.

A
Input voltage : 9.8V, Output voltage : 8.0V

RF UNIT (X44-3010-00)

D215~30MHz (D) 25~35MHz
@14.5~21.5MHz

GND
(310.5~14.5MHz

(@ 1.6~2.5MHz
@® 75~105MHz (D 0.5~1.6MHz
®) 5.5~ 7.5MHz

(D 0~0.5MHz
®) 3.5~ 5.5MHz

Cascode amplifier.

Balanced mixer.

Operation/condition

F’ush pull amplifier.

ON durmg HF reception and OFF during VHF recepnon
Q8 : 0~7.5MHz, Q9 : 7.5~14.5MHz

Q10 : 14.5~21.5MHz, Q11 : 21.6~30MHz

VCO buffer amplifier.
PLL VCO buffer amplifier.

VCO buffer amplifier,

Ensures proper relay operation with VC»ZOVattached‘

Turned ON by excess antenna mput power.
D8 9:16~26MHz DI18,19:55~7. 5MHz
D10, 11: 0.5~1.6MHz  D20,21: 7.5~10.5MHz
D12,13: 1.6~2.5MHz  D22,23: 10.5~14.5MHz
D14,15: 2.6~3.5MHz D24,25: 14.5~21.5MHz
1 3 5~5 5MHz D26, 27 : 21.5~30MHz
\/CO circuit voltage stablllzer i )
0~7 5MHz.
0~7. 5MHz
7.6~14.5MHz.
745~1445MH2
14.5~21.5MHz.

14 .5~21.56MHz.
21 5~30MHz.

121 6~30MHz.

COmpone_mJ__ Function
1C1 Band-pass data decoder
Qi2 RF amplifier '
03,4_ Mixer amplifie"r i
as6 | Post amplifier
a7 T OV line switching
1 oy e s
Q8~11 VCo
Q12~14 Buffer amplifier
——f01 5~ BTJffer amplifier
Q16 VFO amplifier
| Di1~3 Relay spike voltage killer
D45 ATT rela{/ reverse current blocking
D6_,L_ Heceivip_ﬂapﬁon B
D8~27 BPF switching
" oes | Voltage stabilizer
D29 VCO varicap diode )
D30 \/CO sw:tchmg
D31 | VCO varicap d|ode
D32 VCO switching
D33 VCO varicap diode
___D_34 VCO switching
D35 VCO varicap diode
D36 ) VCO switching
037 | Q7 switching
D38,39 Switching
T pao Voltage stabilizer
oa1 | Reverse current blocking

HF/VHF switching.

\V/CO, BPF switching.

ICI power supply.

Secures ANT1/ANT2 swnchlng relay funcnon.




R-5000

DESCRIPTION OF COMPONENTS

IF UNIT (X48-3000-00)

Component Function

#IC1 (1/2) éSB detected signal pre-amplifier
AM deterted signal pre-i -amplifier

A e
AGC time constants swnchmg

AGC voltage amplifier:
and S meter driver
1c4 (1/2) SSB squelch switching

| 1ca (2/2) D-AGC generator circuit

1C5.6 FMIF
1C7 {1/2) FM detected signal pre-amplifier
1C7 (2/2) FM squelch switching

1C8 Center detectmn wmdow comparator

[ete] |
e

NOTCH PEAK and FLAT c1rcurts
‘NOTCH/PEAK/FLAT switching

and squelch muting

Active filter
Audro power ampln‘ner
9V AVR ’
T SELECTIVITY control
TUstIF amplifier
R HET oscillator
HET buffer amplifier
"'mirﬁ
UL blankmg
. UL blankmg

3rd local osc:llator

Srd m|xer
mﬁ gate
Néﬂnoise amplifier
Naoise buffer arnplifier

NB AGC dnver

NB blankmg pulse generator
NB btanking pulse generator

Per-MODE detector output selector swrtchmg

Level matching and f-characteristic adjustment.

T

Includmg D AGC )

Balanced rvpe.
Normally ON.
Wérmany OFF.

[ 8.375MHz. '

Including NB AGC. )

lncludmg vanable NB level feature

Oparation/condition

Level matching, de-emphasis, and f-characteristic adjustment.

Includmg blankmg delay time constant cnrcust

NB gate driver
T 2nd IF amplifier (MCF buffer)
" 20d IF amplifier (MCF'&Tffer)
8FO ampllfrer

2nd tF buffer amplmer )

NB bianking duty control B

AM detection
AGC drlver
AGC time constant swﬂch

SSB squelch driver

SSB squelch voltage follower

Center detection switch

FM squelch noise amplifier

ncluqu temperature gam compensanon feature.
mcludmg AGC.

OFF when center ierdetected.

34
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R-5000

DESCRIPTION OF COMPONENTS

Component Function Operatlonl condition
Q34 Per-MODE + B generator"d~
Per MODE + B generator
BUSY LED driver
Cmetecnon switch
BUSY STOP switch
REC OUT amplifier

eSS i
IF filter switch circuit driver

Outputs 9V in other than AM and FM modes.

— ]

ON when hghted

ON when center is detected in AM or FM mode OFF otherwise.

ON when BUSY state is removed

" IF filter switch circuit driver
IF fvlter switch circuit driver )
IF fI]TEI' switch circuit driver

“SELECTIVITY cancel switch
|F input ;\}vitch

7 IF input switch

NB detector

Reverse current blocking

M2 filter switch

M1 filter switch '
N filter switch
B#O signal input switch
Ring detectérr
>AGC derector

D29 SSB squelch cancel in FM maode
D30 ) SSB squelch réverse current block_ing ‘
) AGC derector »
FM squelch noise detector
D33 ] Reverse—c.Jr;;nt blockmg )
DBA(;_"—. FM squelch output reverse current blocking
_—635 e Reverse current blocking ) T
B D36 Center detection cancel in other than AM and FM mode Pulls down center detertuon enblmg level to L
D37 - Mute signal reverse current blocking Isolates mncroprocessor system from squelch system..
-_D_Sé~40 7 M2 filter selection ORing circuit i )
[ Dai B M1 filter de-selection signal N ) B
D42 ) M1 filter selection ORing circuit ]
D43 M1 filter de-selection ORing circuit ) ]
D44 ) N fllter selec‘uon 5|gnal ) )
D45~47A N filter de- selectuon Ong cnrcun o T
D48~51—— Reverse current blockmg (SELECTlVITY swnch) i ) ) T
—652~56 Reverse current blockmg (per-MODE "L S|gna| system) )
D57,58,60 AE/’er—se—chrent blockmg ({per- MODE oL s;gnal system) | Provides an AND that pr-c:duces “1.”" in other th:n AM and FM modes.
D59 ] AMG line reverse current blocklng T i ) ]
——061 B FMG line reverse current biocking -
062,637 7 Reverse current blockir\g (per-MODE “'L" siginal system) -Provides an &Nmmr; W-AWW
b—l564 e Voltage clamper B Preven:(s negative voliage to IC2.- o -
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R-5000

DESCRIPTION OF COMPONENTS

PLL UNIT (X50-3030-00)

Component

Function

o

Reference frequency dividers (1/2)

PLL1 (VCO's teast significant digit PLL)

Frequency divider (1/20)

Frequency divider {1/10)

Mixer {adding VCO1 to fBFO)

1C6 Mixer (adding IC5 output to fBFO)
R

1C7 Mixer {compositing PLL1 and PLL2 signals)

IC8 PLL2 (VFO's middie digit PLL)

ICQ" ISLLZ prefsc;aler

IC10 Mixer (compositing PLL2 and PLL3 signals}

Ic1 ) P-LLB pre-scaler )

1C12 PLL3 (VFO's final HF band PLL)

1C13 PLL3 tow-pass filter

1C14 PLLY (BFOPLL)

Operation/condition
(8).(@ 9MHz output
13 4.5MHz output

(DQMI—i-z input
(5)18MHz input
@Unl&k line; “‘L"" when unlocking.
(3)9MHz input {1/2 fSTD)

(8)VCO lock voltage output.

()~ Frequency division ratio setting inputs.
(1§90.000~99. 998MHz input

(CW : 89.840~99. 838MHz, FSK 90. 458"‘ 100. 456MHZ)
(@ 90.000~99.998MHz input

{CW 89.840~99.838MHz, FSK : 90.458"100.456MHZ)
‘(@4 5000~4,9999MHz output
{CW : 4.4920~4.! 9919MHZ FSK : 4.6229~5.0228MHz)

]

Da. 5000~4.9999MHz input

(CW : 4.4920~4.9919MHz, FSK : 4.5229~5.0228MHz)
(i 450.00~499.99k Hz output

(CW : 449,20~499,19kHz, FSK : 452.29~502.28kHz)
)9.2800~9.32099MHz output '

(2)8.83MHz input (fBFQ)

(5) 450.00~499.99KHz input
(CW : 449.20~499.19kHz, FSK : 452.29~502.28kHz)
(1) 58 5625~58.61249MHz output ) )
| (2)49.2825MHz input (FHET)
(5)9.2800~9. 32999MHz mput
()37 56~38.50MHz or 36.56~37. 7 50MHz output (PLL2 IF)
(3)58.5626~58.61249MHz input
(5)96.1125~97.11249MHz or 95.1126~96.11249MHz input
TD"QWHWI-M-
(8)VCO lock voltage output.

@PLLQ unlock output; “L*" when muting.

@37 55~38 50MHZ or '36 55~37. 50MHZ input (PLL2 IF)
(1) 38.0~20.0MHz, 18.0~7.0MHz output (PLL3 IF)
(2)68.1125~88.1125MHz input

(5)96 1126~97.1 1249MHZ or 95. 1125"‘95 11249MHz mput {fvco2)

] (®38.0~2 0~20. OMHz, 18. )~7 OMHz mput (PLL3 1F)
®9MHZ input (1/2 \‘STIS)
(5)PLL3 output.

(@ Unlock line.

@.® VEO—\;(;hage output for or RF unit (3~6V) o ]
@.(? PLL3 VCO lock voltage input.

"@ Uniock line; 'L
(®4.5MHz input (1/4 fSTD)

(8)VCO lock voltage output.

L” when unlockmg

()~ Freguency division ratio setting inputs.
({§33.7~34.3MHz, VCO4 osciltation signal input.

36




R-5000

DESCRIPTION OF COMPONENTS

Opatatlon/f_oEdetEL_

@ Switched frequency input USB/CW : 33.7MHz, AM/FEM : 34.0MHz,

LSB/FSK : 34.3MHz

(8) Divided frequency output USB/CW : 1.685MHz, AM/FM : 1.700MHz,
LSB/FSK 1.715MHz

@Swnched frequency input USB/CW 1. 685MHZ AM/FM 1.700MHz,
LSB/FSK : 1.716MHz

(2 Divided frequency output USB/CW : 168.6kHz, AM/FM - 170.0MHz,
LSB/FSK 171. SkHZ

@ BFO frequency output USB/CW 8. 3.8315MHz, Az, AM/FM : 8.8300MHz,

L SB/FSK : 8.8285MHz (BFO)

Function

e

Component

Frequency divider (1/20)

Mixer (@) 9MHz input (1/2 £STD)
® Switched frequency input USB/CW : 168.5kHz, AM/FM : 170.0kHz,
LSB/FSK : 171.5kHz
— & aw .npmmm 50V. — ]
T AR input - 13,6V, Output : e N
Reference frez;e’n;y crystal oscillator 18MH2 — ,_

18MHz buffer amplifier

78MHz buffer amplifier £_G : 800Vrms

PLL1 VCO 90.000~09.998MHz
VCO1 (PLLH buffer ampllfler (CW 89.840~99. 838MH2 FSK 90 458~100 456MHZ)
Q6 PLL2 IF s»gna! buffer amphfler 37. 55~38 50MH2 or 36 55~37 SOMHZ
Q7 PLL2 VCO

- e ——————— 96.1125~97.11249MHz or 95.1125~96.11249MHz.
Q8~10 vCO2 (PLL2) buffer amplifier

36.0~20.0MHz, 18.0~7 OMHz.

Q11~14 PLL3 IF signal buffer amplifier
PLL4 VCO

33.7~34.3MHz.

UCO4 (PLLA) buffer amplifier
BFO buffer amplifier

8.83MHz.
oMz (1/2 fsTD)
w0.0805MHz.
ce1126-88.1125MHZ.
96.1125~07.11249MHz or 95.1 125~96.11249MHz,

VC-20 reference frequency puffer amplifier

HET puffer amplifier

VFO buffer amplifier

VPL buffer amplifier
\C-20 lower digit signal.

Lower digit unlock signal waveform shaping

(PLLT +PLL2+ PLL3)

1" when unlocking.

“L when unlocking.

e P
HF-band PLL unlock signal waveform shapmg “H" when unlockmg

Wired OH circuit

Composnes lower d|q|t PLL unlock stgnals

Vancap dnode ITT310TE

PLL1 VCO frequency variativon element

PLL2 VCO frequency variation element . Varu.ap dlode 1SV1 53

Wired OR circuit
PLL3 (1C12) power supply
Wired OR circuit

Composltes unlock signals.

+ 5V zener diode.

Corﬁposites ;ower digit ELL unibck signals.
Varicap diode 1SV153.

———————

I — ———
09,10 PLL4 VCO frequency variation element

D11
D12

BFO S|gna| switching

VC-20 standard sugnal switching
e
\VC-20 lower digit signal switching

D14,15

Unlock signal Wa-veform shaping
D16~19 | Final PLL data HF/VHF switching
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CONTROL UNIT {X53-3020-XX)

DESCRIPTION OF COMPONENTS

Component Function Operation/condition
Microprocessor (N-MOS) 8-bit microprocessor (see the circuit description}.
Bus interface 1/0 ports, all are set up as output ports
1C2 1/0 port {C-MOS)
(see the 1/Q port table).
Generates a reset signal, which produces microprocessor operation and
IC3 System reset back-up timings, during power voltage rise and fal!l when the unit is
turned on and off.
1/6, 2/6 : Beep tone oscillator.
1IC4 Inverter {C-MOS) 3/6, 4/6 : System clock oscilator {1.99MHz).
5/5,6/6 : 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-MOS) 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) .
ry 1C; the 64K 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
1C53 1/0 port (C-MOS) o
static input (see the |/O port 1able).
1C54 The 1/0 port for external control by the microprocessor which generates
Serial 1/0 port (N-MOS) ] ) ]
(Optional) an interrupt to the CPU each time a character is received.
1C55 ‘ .
( N Serial 1/0 port baud rate frequency divider {C-MOS) Generates the clock signals of various 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 1/0 baud rate clock oscitlator {TTL)
4/6, 5/6 : Serial output data buffer.
1C57 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 . .
IF unit FM mode signal and the "FM" LED on the keyboard ass’y.
Active in FSK made and the open collector connection output drives the
Q3 FSK mode signal buffer . X
IF unit FSK mode signal and the “EGK' 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
Qs CW maode signal buffer . X
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
“LSB" LED on the keyboard ass'y.
Q7 LSB mode signal buffer
The USB and LSB signals are mixed with a diode switch to produce the
IF 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
Qi5 ANT2 LED driver
signal to drive the ANT1/ANTZ2 switch relay.
Q16 MSCR LED driver Drives the MSCR LED during memory scrolting.

R
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R-5000

DESCRIPTION OF COMPONENTS

Operation/condition

Drives the F. LOCK LED when F. LOCK is enabled
Puts the RAM in back-up mode when power is turned off.
e A e Abkadhanth

Function
LOCK LED driver
e
RAM back-up control

Component

e

SSB mode signal compositing Composutes the LSB and USB mode signals to produce the IF unit SSB mode signal.

Shapes the 2-phase encoder coum pulse waveform to provide the encoder
D34 Encoder count pulse compositing
count pulse.

/’—,’paf,____

e hial o
D5~8 Encoder count pulse compositing Composites quadrupled count pulse.
. coger coum e ——— e

quadrupled count = >
Switches the beep oscillator ON/OFF with the beep puise. "H" |nput

o9 Beep switching enables the BEEP output.

— e ——

D51,52 Power switching Provudes 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 dlsplay conductmn dlsplays 10Hz and

D65 Expansion feature switch
panst cut-off d»splavs 100Hz.

Controls the mode buzzer conduction gnves a series of Morse cade

D66 Expansion feature switch

sounds and cut- off gives a single short sound.

Controls the FM step when STEP Oﬁ?nducnon : é_SkHz,
cut-off : 500Hz.

Controls BUSY STOP conduction enables BUSY STOP in AM and_FM
modes only and cut-off enab\es BUSY STOP in all modes.

D67 Expansion feature switch

D68 Expansion feature switch

e —

[ — it
Controls memoary search. conduction disables memory search and cut-

D69 Expansion feature switch
off enables memory search.

D70,71 Expénsion feéture switch Not used (reserved for future usel. )

- —
Control memory control conduction protects memaory and cut- off

D72 . Expansion feature switch
does not protect memory

D85,86 ) Power S\;vitching

Switches power for clock 1C back- up

DISPLAY UNIT (X54-3010-00)

Function Operatnon/condmon

Converts serial data from the control unit to a parallel form and dnves the

Component

fluorescent display tube driver.

D~@. ®~@ High voltage resisting output ports.
(© Dimmer blanking input.

(D Latch pulse.

@D Serial data input.

11 Serial input high voltage resisting
fluorescent tube driver

(D Serial clock input.

Converts the analog voltage mput toa dxgnal value ahd outpu{s it to the CE’U
Tov] A/D converter @) |F shift (® Scan speed

(8) Carrier point co correction (7) Scan resume time..

Divides the CPU serial clock and 1MHz data rate to the clock and SOOkHz

data rate for IC1.

— ]

Q1 Dp driver DI‘IVPS the decimal point Dp of the ﬂuorescent tube; “'H’" input lnghts up.

Drives the red characters of the ﬂuorescent tube thh an 8V supply,
Q2 Red character driver

“H" input lights the red characters.

Q3 Inverter Reverses the red character Inghtmg level “L" input produces the lighting tevel.

. Generates the mtermedvate AC voltage for the fluorescent tube drive
Qap DC-DC converter oscillator
DC-DC converter.

— ]

D1~4
D5

onverer.
High voltage rectifier The rectifier bridge for the fluorescent tube drive negative voltage.
. e dge for the A~ —

—_—

Negative voltage supply Supphes —BV 1o the IF unit.

Filament bias voltage generator Supplies the bias voltage for the ﬂuorescent display tube filament.

39



R-5000

40

DESCRIPTION OF COMPONENTS

AGC (X59-3010-00)

Component Function Operation/condition

Determines a time constant according to the used mode and AGC switch position.
Al aaladahi it A e DR
e

AGC time-constant selection control

e
1C2 AGC time-constant circuit connection switch control input connects the circuit and "'L'" disconnects the circuit.

s METER (X59-3020-00)

Component Function Operation/condition
E.*terna( mute control switcr; ON wh;n m‘;;g. A
S méter driver 7 ’ - i
AGC driver — - ]
Voltage buffer - )
Reverse current blocking i )
AGC-driver {Q3,4) temperature compensation B ) ) T
NOTCH {X59-3030-00)
Component Function Operation/condition
Aotve BPF ' ) J )
et NOTCH gain compensation amplifier
SELECT (X59-3040-00)
Compontg\t Function Operation/condition

Squeich gate (174)
NOTCH modute output selection switch
(2/4,3/4,4/4)

Control input "H’’ : open, “LY L muting.

Determines the operation mode according to the used mode ana NOTCH switch
NOTCH mode control i
position.

Sinks the Hgi'mng current, ) 7

NOTCH LED driver
CWG line reverse current blocking

Mg

i



R-5000

PARTS LIST

CAPACITORS  CC 45 TH 1H 220 J_ ccas . _Color*  ® Capacitor vaiue 1 0 3=0014F
12 3 4 5
=1pF 220 =220F
1 = Type ...... ceramic, electrolytic, etc. 4 = Voltage rating 4 0 0=10pF 4 T L
2 = Shape ...... round, square, etc. 5 = Value 1st number | Multiplier
L 1 = 100pF 2nd number
3 = Temp. coefficient 6 = Tolerance
o Temperature Coefficiant 1 0 2=1000pF = 0.001uF
istword | C [2ndword | G H J K | L
Color® | Black opm/°C_| 230 | 260 | 120 | =250 | £ 500
ppm/ C 0 Example CCA5TH = —470: 60 ppm/°C
e Tolerance
G No code Code | B c o | F | o
=2 More 10uF—10~+50 | | (pF) | 0.1 £025 205 | *1 | :2

Less
than

4.7uF —10~+75

Less than 10 pF
¢ Rating voltage

Dimension

Dimension code Lo W B T
Empty 5.6+0.5 5005 Less than 2.0
E 3202 1_A6 +0.2 Less than 1.25
F 20+03 1.26+02 Less than 1.25
Dimension
1=Type ...... ceramic, electrolytic, etc. Dimension code | L w T Wattage
RESISTORS 2= Shape ..... round, square, etc. E 32402 1 6£02]057 | 28
o Chip resistor (Carbon) 3= Dimension = 0:03 |1.26%0.2 (045 2A
o1 c b 22000 = Temp. coefficient
(E X) - T felas ™ 5 = Voltage rating Rating wattage
L\ T s 6 = Value Dimension
1 5 6 7 _ Cord | Wattage || Cord | Wattage Cord { Wattage
(Ch'p) ®F) 7 = Tolerance. oa T1 10w || 26 | 14w | 3A | W e
e Carbon resistor {Normal type) g T
2B 1 8W |l 2H 1 2W 3D 2W
R O14 B g 2ceco00 J
[ty R anto R ab Rupduio J shaghyli o 2C |1 oW v
TPV B
1 2 345 6 7
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R-5000

PARTS LIST

N : New parts

SEMICONDUCTOR
Part No. ._j Part No.
1NB0 DTC143ES
DTC144ES
151007 DTC144WK
151655 DTC144WS
151587
188132 25K125
185133 25K161(GR)
1SS141VE 2SK192A(GR)*J
BA282 35K73(Y)
D5S4M Chip FET 25K211(GR)
DAP401
DAPEOT Ic N AN78MO09
AN78NO5
MABSS N AN78NO9
MCO11
MCS21 BA718
MCO31 !
MEMB2CE5AP-5
S15VB10 MB4459L
MB3713
Us1090 MB4052
MB8418-20LP-GRA
V0GB MB87006
N MBM27128-25J81
Varicap 15V153 MC6147C
Diode MNB147C
ITT310TE N MSM6242RS
) 3
Chip DAN202(K) NEBB5P f
Diode _ NJM2903S
ZD?Z:; MTZ3.9J8 NJMASS8M
MTZ5.1JA NJM4EESS
MTZ7.5JA
MTZ9.1JC PST520D
UZ3.31BCA SN74S74N
SN74LS73AN
Thermister 112-202-2 SN74LSOON .
112-601-2 SN74LS138N §
TR 2SB698(E F) T o j
. SN16913P
25C1007 SN7404N
23C195?(Y) N | TA78010AP
28C2053 TC4001BF
25C2458(Y) TC4011BP
ZSC’2459(BL) TC4013BP
25C2668(Y) TC4030BP
25C2787(L) TCA066BF
25C3113(B) TC4066BP
Chip TR 25A1162(Y) s
TC4071BP
25C2712(Y) N UA7805
Digital TR DTA114ES uPB551C
DTA124EK
DTA124ES uPCBTIH :
1PD6300C B
DTA144ES uPD7800G /']
DTC114ES /
DTC124ES

42



* New Parts

PARTS LIST
Parts without Parts No. are not Supplied.

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

R-5000

Ref. No. Address {New Parts No. Description Desti- [Re-
Parts| nation |marks
PHEES &4 R |g B R E B B8 & 8/78 & * | %
R-5000
1 1B + | AD1-1019-02 CASE  (AJUPPER
2 3A * | AD1-1020-02 CASE (B)LBWER
3 2c * | A20-2594-13 PANEL ASSY
6 2G,2J | * | AZ2-0750-02 SUB PANEL
7 1E>2E | ¥ | A23~1494-03 REAR PANEL K1
7 1E,2E | # | A23~1495-03 REAR PANEL MIT1W1
? 1E,2E | * | AZ3~1495-03 REAR PANEL Wax1
- ¥ | A20-2595-13 FANEL
- * | A21-1510-04 DRESSING PANEL
A 8 2D * | B4D-3673-04 MBDEL NAME FLATE K1
A 8 2 # | B40-3674-04 MBDEL NAME PLATE MIW1W2
A 8 2D * | B40-3675-14 MSDEL NAME PLATE T1
9 1A:3A B41-0338-04 CAUTIBN SHEEL K1
10 2D B41-0384-04 CAUTION SHEEL K1
11 1A BOS-0711-14 SARAN NET (5P}
12 2 * | B43~1071-04 BADGE K1MW1
12 2C * | B43-1071-04 BADGE Wax1
12 20 * | B43-1073~14 BADGE T1
13 M # | BS0-8101~00 INSTRUCTIGN MANUAL KIMiW1
13 M * | B50-8101-00 INSTRUCTISN MANUAL Wax1
13 M * | BSD-8103-00 INSTRUCTIGN MANUAL Ti
14 i B46-0410-10 WARRANTY LCARD K1
15 1K B41-0525-04 CAUTISN SHEEL K1
M101 21 # | B31-0659~15 5 METER
PL1D1 16 B30-0817-15 FILRT LAMP (14V,80MA)
A{ C101.102 C91-1075-05 CERAMILC 470PF
Al €103 £91-0647-05 CERAMIC 0.01UF P
Al 16 1L * | E30-1305-15 AC PEWER CBRD M1
Al 16 i # | E30-1328-15 AC PRWER CARD T1
Al 16 1L ® | E30-1329-05 AL PBWER C8RD Wiwa
Al 16 iL * [ E30-1342-05 AL PBWER CBRD X1
Al 16 1L * | E30-2071-0S AL POWER CBRD K1
18 2D E23-0473-04 TERMINAL (ANT GND)
- E40-3238-05 PIN CENNECTER  (3P)
- + | E4D-5068-05 PIN CONNECTER  (11P)
Jio1 2D E04-0164-05 RF COAXIAL CABLE RECEPTACLE
Al J102 2E * | E03-0166-05 AC INLET
J103 2E * | E20-0383-05 TERMINAL BSARD (3P)
21 ) ¥ | FO2-0431-04 HEAT SINK
24 1€ F11-1004-13 SHIELDING COVER(CENTREL)
28 2 % | F19-0649-14 BLIND PLATE
29 2E F19-0610-04 CBNNECTBR MASK
al 32 * | F29-0072-05 INSULATER (AC)
35 1A F20-0562~14 INSULATING BRARD(DISP-CENT)
Al - FOS5-4021-05 FUSE (4n) K1
af - FOS-4022-05 FUSE (4R) M1
Al - FO5~4024~05 FUSE (4a) TiWlW2
Al - FOS-4024--05 FUSE (4n) X1
- * | F11-1043~14 SHIELDING CRVER(RF)
- * | F11-1048-04 SHIELDING CRVER(VS-1)
- F20-0521-04 INSULATING BSARD(LITHIUM BATT)

E: Scandinavia & Europe  H:Audio Club K: USA P:Canada  W:Europe
A: Saudi Arabia T:England  U: PX(Far East, Hawaii)

UE : AAFES(Europe) X:Australia ~ M: Other Areas A indicates safety critical components. 43



B BB

* New Parts

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

PARTS LIST

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

PRES (&2 By B a ® B B A B/ 88 =)
- * | F20-0561-04 INSULATING BREARD(US~1)

36 20 G02-0905-05 KNBE FIXED SFLING

37 1H G10-0610-04 FELT (FIP)

38 2J G10-0638-14 FELT (LED)

37 3A.: 38 653-0507-04 PACKING (ZASE SIDE)

40 20 613~0830-04 CUSHISN (CLACK)

41 21 ¥ | G16-0511-04 TURNTABLE SHEET (PANEL )

- G10-0639-04 FELT (5 METER)

a2 2L H12-1315-04 CUSHIEN

43 2L ) Hi0-2621-02 PACKING FIXTURE (F)

44 2 # | H10-2622-02 FACKING FIXTURE(R)

45 2L H20~-1410-03 FRETECTIVE CRVER

46 1L H25-0105-04 PRETECTIVE BAG (A CERD)

48 3L * | HD1-~-8030-D4 CARTAN BEX (INSIDE) KiMiwl
48 3L * | HD1-8030-04 CARTEN REX (INSIDE) WXt
48 3L * | HO1-8031-04 CARTEN BEX (INSIDE) T1
49 3A JO2-0442~-04 FRAT (X2)F

S0 1G J21-277?7-14 MEUNTING HARDWARE (PILAT LAMP)

51 1K J21-4177-14 MBUNTING HARDWARE (FRINT RE8ARD)

52 1A * | J21-4208-14 MEUNTING HARDWARE (SF)

53 3A J21-4208-04 MEUNTING HARDWARE (ASSIST FEAT)

54 2F J30-0526-04 SPACER (SLIDE 5W)

55 ] 1F J32-0765-04 HEX BES5S (6. SMM)

36 2G J32-0782-04 HEX BRSS (Lrimm

57 1G.1H J32~-0792-04 HEX RE55 (10MM)

58 1H J32-0793~-04 HEX BES55 (1imMm)

59 1J41K J32-0794-04 HEX BES5S5 (SMM)

&0 1G # | J32-0800-04 HEX B8535 €11, SMM)

61 2E Jaz-0442-05 AC POWER CBRD BUSHING

62 3B J0z2-0323-05 FR8T (X2)R

63 3R J0z2-0440-04 ASSISTANT FRAT

64 1A.2A J02-0441-05 FONT (X4)

- J19-1363-05 LEAD HBLDER
- J61~0307-05 WIRE BAND

&5 3B K01-0407-05 HANDLE

513 2C K21-0778-02 KNBB (MAIN)

67 2C K23-0710-04 ICNSB (INSIDE)

68 2C K23-0753-04 KNEB (SELECTIVITY)

69 22 K23-0782-04 KNRE (RF ATT)

7 e K29-0741-34 KNBBR ASSY (BUT SIDE)

71 1 K29-0758-14 PUSH KNSR {FOWER)

e 2C K29-0782-05 SLIDE KNSR (CLBCK)

73 2D K2%-3001-14 PUSH KNSB (NBTCH)

4 20 27-3002-14 FUSH KN8R (URILCE)
Ti01 1D * | LO1-8051-05 POWER TRANSFERMER K1
T101 iD LO1-8306-05 FEWER TRANSFBRMER MITIWI
Ti01 1D LO1-8306-05 PBWER TRANSFERMER W2X1
80 20, 2B N10-2030-46 HEXAGBN NUT (SP)

81 20 N15-1030-41 FLAT WASHER (PANEL)

82 2C N19-0637-04 FLAT WASHER (MAIN KNBR)

NB7-2606-45 BINDING HEAD TAPTITE SCREW
A 2E . 2F NO?-0256~-05 GND SCREW (SUB PANEL)
E: Scandinavia & Furope  H:Audio Club K:USA  P:Canada  W:Europe

A: Saudi Arabia
UE : AAFES(Europe)

T: England
X: Australia

U: PX(Far East. Hawaii)
M: Other Araas

A\ indicates safety critical components.
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* New Parts

PARTS LIST

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

R-5000

Ref. No. Address New Parts No. Description Desti- |Re-
|Parts| nation |marks
PRES &4 Rig B B B B R BE/78 8 * o]
B 21 NB?-0644-04 BIND SCREW (METER.KEY BRARD)
C 1A:2E N35-3006-41 BINDING HEAD MACHINE SCREW
D 1C.1D NO9-2013-05 SCREW (PT)
F 1F,1G N32-2606-4¢ FLAT SCREW (SW UNIT)
[} 1C.,2D N32~3004-46 FLAT SCREW (SUB FANEL)
H iF N32-3006-46 FLAT SCREW (FILBT LAMP)
K 2E,1H N35-2605-41 BIND SCREW (DISP.ZBNT)
L 2C,2D N35-3006-45 BINDING HEAD MACHINE SCREW
M 1D, 2D N87-2606-46 BRAZIER HEAD TAPTITE SCREW
N 1D+ 2E N87-3006-41 BRAZIER HEAD TAPTITE SCREW(PNL
P 3A NB7-3008-41 BRAZIER HEAD TAPTITE SCREW
Q 1D NB87-3016-44 BRAZIER HEAD TAPTITE SCREW
R 2E N35-2606-41 BIND SCREW (5W,ETE. )
U 1K NO9-0658-04 RBUND 5CREW (SHIELD CRVER)
R101,102 RD14BB2E103J RD 10K J 1744
R103 R72-0173-05 R 2. 2M M 1/2W K1
5101 1D, 2E 529-2406-09 RBTARY SWITLCH MITiWL
5101 1D:2E 529-2406-05 ROTARY SWITECH 2X1
SP101 2R T07-0222-15 LBUDSFEAKER (FULLRANGE)
D101 1D S15VB10 DISDE
IC101 iD AN78MO9? I
- B6 1G W02-0373-25 ENCBDER ASSY
87 21 + | W03-2005-15 KEYRBARD AS5Y
- * | WO0F-0364-05 LITHIUM BATTERY
92 1G:2H | * | X41-3000-00 SWITCH UNIT
73 1c * | 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?7 1Js2K | # | X53-3020-11 CBNTREL UNIT KIMITL
27 13,2k | % | X53-3020-11 CBNTRBL UNIT W1
9?7 132K | # | X53-3020-61 CONTRBL UNIT Wz
27 1J,2K | # | X53-3020~71 CONTRBL UNIT X1
98 1Hs2H X54-3010-00 DISFLAY UNIT
SWITCH UNIT {X41-3000-00)
c1 [T cm9zminzrac MYLAR 2700PF K
[ CED4EWIHO10M ELECTRE 1. OUF SOWV
c7? CEO4EWIE470M ELECTRE 47UF 25WY
t? -11 CKA4SEZH472PR CERAMILC 4700PF F
220 CR92MIH103K MYLAR 0.010UF K
- E23-0453-05 TERMINAL
- E40-3237-05 PIN CANNECTSR  (2P)
- E40-3238-05 PIN CSNNECTBR (3F)
- E40--3239-09 PIN CENNECTBR  (4P)
- E40-3240-05 FIN CENNECTRR  (S5F)
- E40-3241-05 PIN CONNECTBR  (&P)
- E40-5066-05 FIN CONNECTER  (9F)
J1 2F E11-0418-05 PHENE JACK (PHBNES)
Jz2 2F E11-0414-05 PHENE JALCK (REL)
J3 2 ED6-0754-05 DIN CENNECTSR(REMSTE)
J4 2E ED6-0656-05 DIN CENNECTER(&FP) ACC1

E: Scandinavia & Europe H:Audio Club K: USA
A: Saudi Arabia  T:England
UE : AAFES(Europe) X: Australia

P: Canada
U: PX(Far East, Hawaii)
M: Other Areas

W:Europe

A\ indicates safety critical components. 45
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* New Parts

PARTS LIST

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

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES & EB g 3 & B B B a8 5/78 8 it oIt £
R23 RS514KB3A470J FL-PRRBF RS 47 J 1w
VR1 16 * | R24-9406-05 FRTENTISMETER (SR, NSTEH)
VR2 ,3 R12-1069-05 TRIMMING PBT. (4. 7k)
VR4 2H R19-3420-05 PRTENT IBMETER(AF s RF )
VRS 2H * | R19-92410-05 POTENTIBMETER (NB, IF SHIFT)
URG R12-1066~05 TRIMMING PRT. (1K)
UR? R12~106%-05 TRIMMING P8T. (4. 7K)
S1 1G * | 529-1435-05 RETARY SWITCH  (SELECTIVITY)
52 2H S01-2431-05 RATARY SWITCH (RF ATT)
53 1G 531-2405-05 SLIDE SWITCH (CLBCK)
54 16 540-2441-15 PUSH SWITCH (URILCE)
S3 1G 540-2440~15 FUSH SWITCH (DIM.ETE)
56 7 1G 540~2441-15 PUSH SWITCH (URICE)
S8 9 16 540-2440~15 PUSH SWITCH (DIMLETE)
Al 510 1F * | 540-2457--09 PUSH SWITCH (PEWER)
D1 -8B 155133 DINDE
IC1 NESSEP N
AVR UNIT (X43-3000-00)
Al C1 £90-2047-0% ELECTRS LS000UF  25WY
c4 £71-1008-05 CERAMIC 0. 022UF K
() CEO4EWIE220M ELECTRE 22UF 25WY
€8 CEO4EWIEZ220M ELECTRE 22UF 25WY
el £71-1008-05 CERAMILC 0. 022UF K
c1o CED4EWIEZ20M ELECTRE 22UF 25WV
C11 CED4EW1A470M ELECTRS 47UF 10WY
iz £91-1008-05 CERAMIEC 0. 022UF K«
- E23-0453-05 TERMINAL
CN1 E40-3239-0% FIN CENNECTSR  (4F)
CN2 E40-3240~-05 PIN CENNECTER (S5P)
CN3 £40-3242-05 FIN CENNECTRR (7P)
CN4 E40-3238-05 FIN DBNNECTER  (3F)
NS E08-0272-05 RECTANGULAR RELCEFTACLE (2F)
N6 E40-3240-05 PIN CENNECTER (SP)
CN7? E08-0373-05 RECTANGULAR RECEPTACLE (3F)
N8 E40-3238-05 PIN CONNECTRR (3F)
- * | FO2-0429-04 HEAT SINK
- J13-0055-05 FUSE HOLDER
- NO?-0641-05 SCREW -
- N35-3006-4¢ BINDING HEAD MACHINE SCREW
R4 R514KB3A101J FL-PREBSF RS 100 J1W
Al RS L6 R72-0514-05 FUSE RESIST 4.7 J 1740
Al R? .8 * | R72-0513-05 FUSE RESIST 10 G 1/4W
Al RL1 * | S51-2418-0% RELAY
Al D1 * | DS54NM DISDE
254 Vo6B DISDE
D3 185133 DISDE
D4 151555 DIEDE
D5 .6 VB6B DISDE
DY MTZ9.1J¢C ZENER DISDE
al3] UZ3. 3BCA ZENER DIGDE
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* New Parts
Parts without Parts No. are not supplied.

PARTS LIST

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

R-5000

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PRES & By B & F B B R &5/,8 8 a)| 6%
D39 155133 DISDE
1C1 * | TR?8010AF IC(VBLTAGE REGULATER/ +10V)
2 # | UATB0S IZ(AVR)
a1 DTC124ES DIGITAL TRANSISTSR
2 2501999(Y) TRANSISTAR
RF UNIT (X44-3010-00)
3 4 CC4SCHIW390d CERAMIT 39FF J
g ClK45B1IH1 02K CERAMILC 1000PF K
8 9 CC4SCHIH320 CERAMIC 39FF J
10 CC4SCHIHR220J CERAMILC 22PF J
Ci1 CC45CHIH120T CERAMIT 12PF J
Ciz2 CED4EWIHO10OM ELECTRA 1. OUF S0WY
C1é +17 CED4EWLIHD10OM ELECTRE 1. OUF S0WV
cig C?1-0117-05 CERAMIC 0. 01UF K.
17 CRP2MIH392K MYLAR 3900FF K.
C20 CRI2MIH272K MYLAR 2700PF K
21 CLI92MINS62K MYLAR S600FF K
c22 CR92MIH222K MYLAR 2200FF K
ca3 CR92MIH392K MYLAR 3900PF K
24 CR92MIHIS2K MYLAR 1500PF K
25 CR72M1IH122K MYLAR 1200FF K
26 CK4SB1HA7 1k CERAMIC 470FF K
ca7 CK45BIHB21K CERAMIC B820PF I
28 CK45BIHA? 1K CERAMIT 470PF K
c29 CK45B1H182K CERAMIC 1800FF K
£30 CK4SBIH102K CERAMIC 1000FPF K
£31 Ck4SB1HEB1K CERAMIC 6B0PF K
£32 CK45B1HAT7 1K, CERAMILC 470FF K
£33 CEO4EWIHO10M ELECTRE 1. OUF SOWV
£34 £21-0117-05 CERAMIC 0. 01UF K
35 -37 CRI2MIH333K MYLAR 0. 033UF K
£38 % | C71-1081-05 FIXED CAPACITER(S10PF S0WY)
39 % | C91-1082-09 FIXED CAPACITAR (S60PF . S0WY)
40 * | C91-1081~-05 FIXED CAPACITER(S10FF,50WY)
4z CEQ4EWIHO10M ELECTRE 1. OUF S0WV
€43 CK45SF1H473Z CERAMIC 0.047UF Z
44 CK4SBIHAT71K CERAMILC 470FPF K
£45 ¥ [ 271-1080-05 FIXED CAPACITER (390PF , S0WV)
Cdeé | C291-~-1079-05 FIXED CAPACITHR(360FF,S0WV)
47 £721-1054-05 FIXED CAPACITSR(330FF,S0WV)
C49 CED4EWIHO10M ELECTR® 1. QUF S0WY
50 CKA4SF1H473Z CERAMIC 0. D47UF Z
£51 CK4SB1H4?71K CERAMIC 470FF K
52 EC4ASRHIH201T CERAMIC 200FF J
£S3 CC4SRHIH301J CERAMIL 300FF J
€54 CC45RHIH201J CERAMILC 200FF J
56 CEO4EWIHO10M ELECTRE 1. OUF S0WV
cs57? CKASF1H473Z CERAMIC 0. 047UF Z
258 CK4SB1H471K CERAMILC 470PF K
cs9 CC4SRHIH301J CERAMIC 300FF J
C60 CCASRHIH161d CERAMIC 140PF J
C61 CL45RHIH221S CERAMIC 220PF J
€63 CEQ4EW1IHD10M ELECTRS 1. DUF SOWY
C64 CK4SF1H473Z CERAMIL 0.047UF Z
C&S CK4SB1HAT1K CERAMILC 470PF K.
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¥ New Parts

PARTS LIST
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 gellefert.

Ref. No. Address New Parts No. Description Desti- [Re-
Parts nation |marks
PEES | By B A E B B R 2/,8 % #* =) %
266 CC4SRHIHIG1T CERAMIC 160PF J
c67? CC4SRHIN101J CERAMIC 100FF J
C68 CC45RHIHLG61] CERAMIEC 160FF J
270 CEO4EW1IHO10M ELECTRE 1. OUF S0WV
71 CK45F1H22327 CERAMIC 0. 0220F 2
cv2 CK4SB1IH471K CERAMIEC TOPF K
73 CCASRHIHLIGLT CERAMIC 160FF J
Cva CC4SRHIHG20T CERAMIC 62FPF J
Cvs CC4SRHIHI01T CERAMILC 100FF J
g CEO4EWIHO10M ELECTRO 1. OUF SOWV
[org 3| CKASF1H223Z CERAMIC 0.022uF 7
£737 CK45B1H47 1K CERAMIC 470FF K
80 CC4SRHIHB20J CERAMILC 82FF J
£81 CCA4SRHIHE60S CERAMIL SEFF J
82 CC45RHIM3900 CERAMIL 39PF J
B4 CED4EWIHO10M ELECTRS 1. OUF S0uWV
86 CK4SB1HA71K CERAMIC 470PF K
a7 CL4SRHIHGBOJ CERAMILC 68FF J
188 CC45RH1H470J CERAMIEC 47FF J
89 CC4SRHIH220T CERAMIT 22PF J
£91 CED4EWIHO10M ELECTRE 1. OUF S0WyV
€93 CK45B1H471K CERAMIC 470FF K
C95 CEQ4EWIHO10M ELECTRS 1. OUF S0WY
£ CK45R1H182K CERAMIE 1800PF K
£97 C21-0117-05% CERAMIC 0. 01UF K
£98 CED4EWIHOLOM ELECTRE 1. OUF SO0WV
100 CEQ4EWIHO10M ELECTRY 1. OUF SOWV
C101 C?1-0117-05 CERAMIC 0.01UF K
€102 CCA5SL1IH3900 CERAMIC 39FF J
12103 CC4SRHIH330J CERAMIC 33PF J
C104 CC455L 1H680S CERAMIC L8FF J
2109 CC455L1H150J CERAMIC 15PF J
€106 CK45BIH102K CERAMIC 1000FF K
C107 CED4EWIHO10M ELECTRE 1. OUF SOWV
c1o8 C71-1008-05 CERAMIC 0. 022UF K
£10% CK4SB1H4 71K CERAMIC 470FPF K
ciil CL455L 1HOS0 CERAMIZ 5. OFF [
€112,113 C91-0119-05 CERAMIC 0. 047UF K
C114,115 CCASRHIHLIZ0J CERAMILC 12PF J
Cl16 C91-0117-05 CERAMIL 0. O1uF K
DS 9rd CK45B1IH471K CERAMIC 470FF i
120,121 C91-0667-05 CERAMIC 0. 0047UF K
Cl122,123 CCASRHINIS0T CERAMIL 1SPF J
C1z4 CK4SBIH4AT 1K CERAMIC 470FF K
125 C?21-0667-05 CERAMILC 0. Q047UF K
126 CKASRIH2Z 2K CERAMIC 2200FF K
127 C71-0667-09 CERAMILC 0. 0047UF K
£130 CEQ4EWIH2R2M ELECTRE . 2UF S0OWV
€131 £91-0119-05 CERAMILC 0. 047UF K
£132 C71-0117-05 CERAMIC 0. 01UF K.
133 CED4EWIH4ARTM ELECTR® 4. TUF S0WY
2134 CL4SUT1IH270J CERAMIT 27PF J
€135 CC4SRHIH220T CERAMIC 22PF J
C136 CC45RH1H100D CERAMILC 10PF D
€137 CC45RH1H120J CERAMIEC 12PF J
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R-5000

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Lesarumesnonmenuonnesdans|ePansNo.nesontpanoumﬂ&
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES @ B |§ B & F B B R &HE/8 8 *T )| &
£138 CEQ4EW1IA47 1M ELECTRS 470UF 10WY
€139 £?1-0119-08 CERAMILC 0. 047UF K
£140 CK45B1H102K CERAMIEC 1000PF K
141 CC45RH1HOB0D CERAMIC 8. OFF D
o142 CK4SB1HZ22K CERAMIC 2200PF K
€143 CC45UT1H220J CERAMIC 22FF J
144 CC45RHIHZ220T CERAMILC 22PF J
145,146 CC4SRHIHI00D CERAMIC 10PF D
£147 TK45B1H102K CERAMIEC 1000PF K
148 CC45RHTIHOBOD CERAMIC 8. OPF D
2149 CK4SR1Hz222K CERAMIC 2200PF K.
C150 CCA4SUJ1H180J CERAMYL 18FF J
151 CL45RH1IH2200 CERAMIIZ 22PF J
C152,153 CC4SRHIH100D CERAMIC 10PF D
C154 CK45SB1H102K CERAMIZ 1000PF 8
€155 CCASRH1HOB0D CERAMIL 8. OFF D
£156 CK4SB1HZ222K CERAMIC 2200PF K
€157 C91-0119-095 CERAMIC 0. 047UF K
2158 CC4SUT1H2 7?00 CERAMIC 27FF J
€159 CC4SRHIN270J CERAMILC 27FF J
160 CCASRHIHI00D CERAMIC 10FF D
£161 CCASRHIHOS0L CERAMIC 5. OFF [
€162 CK4SBIH102K CERAMIL 1000FF K
£163 CC45RHIRO80D CERAMIC 8. OPF D
Cléa CK4SBIH1B2K CERAMIC 1800FF K
£16S CC4SRHIHO300 CERAMIC 3. 0PF [
C166 CK4SBIH471K CERAMIC 470PF K
C167 C91-0667-05 CERAMILC G. 0047UF Kk
168 CC4SCHIH100D CERAMILC 10FF D
£167 CC4SCH1HOB0D CERAMIEC 8. 0FF D
€170 CC4SCHIR180J CERAMIC 18FF J
C171 CL4SCHIHOS0M CERAMIC 5. OFF [
£172 CC4SCHIHLIBOS CERAMILC 18FF J
C173 CC45CHIHO?OD CERAMIC 7. OPF D
2174 CK45RIHZ22K CERAMILC 2200PF K
€175 C91-0667-05 CERAMILC 0. 0047UF K
176 CK45B1HAT 1K CERAMILC 470PF K
178 CC4SCHIHI00D CERAMIC 10FF D
179 CKASBIH222K CERAMIC 2200FF I
180,181 CK4SRIHIBZK CERAMILC 1800FF K
ci82 CK45B1HA7?1K CERAMILC 470FF K
183 £921-0667-05 CERAMIC 0. 0047UF K
2184 CKASBIHZZ2K CERAMIC 2200FF K
£18s Ck45B1H182K CERAMIC 1800FF I
186 L21-0769-05 CERAMILC 0. 01UF M
£190,191 CEC4EW1HO10M ELECTRS 1. OUF S0V
192,193 CKASBIH102K CERAMIC 1000FF K
1924 CC4SCHINI0T CERAMIC 39FF J
195 CCASCHIN2200 CERAMIEC 22FF J
2197 £?21-0119-09% CERAMILC 0. 047UF K
£198 CCASCHIHDS0D CERAMIC 5. OFF C
- E04-0157-05 RF CBAXIAL CABLE RECEFTACLE (1P
- E23~-0512-0S TERMINAL (MKR)
CN1 E40-3239-05 PIN CONNECTOR  (4F)
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* New Parts

PARTS LIST

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

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

PRES & B |§ B & & B B & 5/8 B * )|
EN2 E40-3237-05 PIN CNNECTER (2P)
CN3 E40-3238-05 FIN CBNNECTBR (3F)
N4 E40-3240-05 PIN CANNECTBR  (SP)
CNS E40-3241-05 FIN CENNECTRR  (&6F)
CN6 E40-3237-05 PIN CONNECTSR (2P)
CN7 E40-3239-05 FIN CBNNECTER  (4F)
CNB E40-3237-05 PIN CBNNECTER (2FP)
TP1 E40-0211--0% PIN IZONNECTER (2P)
- F11-0793~14 SHIELDING CRVER
- F11-08%92-04 SHIELDING C8VER
L1 L40-1511-13 SMALL FIXED INDUCTBR(1S0UH)
Lz .3 L34-1124~05 COIL
L4 L34-0691-05 CRIL
LS L40-1021-13 SMALL. FIXED INDUCTSR(1MH)
L6 L40-1001-13 SMALL FIXED INDUCTER(10QUH)
L7 L40-1801-14 SMALL FIXED INDUCTBR(18UH)
L8 L40-1201-14 SMALL FIXED INDUCTSR(12UH)
L? L40-8271~14 SMALL FIXED INDULTER(B. 2UH)
L10 L40-3991-14 SMALL FIXED INDULCTER (3. 9UH)
L11 L40-5691~14 SMALL FIXED INDULTER(S. 6UH)
L2 L40-3982~14 SMALL FIXED INDUCTER(0. 39UH)
L13 L40-1092~14 SMALL FIXED INDUCTER(1UH)
L14 L40--2292-14 SMALL FIXED INDUCT®R (2. 2UH)
L1S * | L.34-4008-05 CRIL
Li& L40~-100%-25 SMALL FIXED INDUCTSR(10UH)
L1 # | L34-4008-05 CRIL
L18 * | L34-4010-05 C8IL
L19 L40-8295-25 SMALL FIXED INDULTBR(8. 2UH)
.20 # | L34-4010-05 COIL
L21 * 1 1.34-4009-05 CRIL
L2z 1.40~-4795-25 SMALL FIXED INDUCTER (4. 7UH)
L23 * | L34-4009-05 CRIL
Lz4 * | L34-4005-05 CRIL
Las L40-3995-25 SMALL FIXED INDULCTER (3. 9UH)
L2é * | L34-4005-05 CRIL
L27v ¥ | L34-4006-05 CRIL
L28 L40-3395-25 SMALL FIXED INDUCTRR (3. 3UH)
L29 * | L.34-4006-05 CRIL
L30 *+ | L34-4007-05 CRIL
L3t L40-2795-25 SMALL. FIXED INDUCTBR(Z. 7UH)
L32 # | L.34-4007-05% COIL
L33 # | L34-4004-15 CRIL
1.34 L40~-1575-25 SMALL FIXED INDUCTER(1.SUH)
L35 * | L34-4004~15 CRIL
L.36 * | L.34-4002-09 CRIL
L37 L34-2245-05 CRIL
L38 # | L34-4002-05 CeIL
L37 L40-1021-13 SMALL FIXED INDUCTSR(1MH)
L.40 L40-1001-13 SMALL FIXED INDUCTSR(10UH)
L41 L40-6871-13 SMALL FIXED INDULCTSR (6. BUH)
L42 L40-1021-13 SMALL FIXED INDUCTER (1MH)
La3 L40-1021~12 SMALL FIXED INDUCTER(1MH)
L44 L34-2161-15 CRIL
L4S L34-0671-05 CIL
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R-5000

s New parts PARTS LIST

Parts without Parts Ne. are not supplied.
Les artictes non mentionnes dans ie 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
PRES & ® & B & F B B & B/8 8 T &) s
L46 L40~-1001-13 SMALL FIXED INDUCTER(10UH)
La? L40-1001-14 SMALL FIXED INDUCTBR(10UH)
.48 # 1 L34~4003-05 CRIL
LS50 # | L34-4003-05 CRIL
LS1 -S54 L40-1001-13 SMALL. FIXED INDUCTER(10UH)
LSS L40-4711~13 SMALL FIXED INDUCTER (470UH)
.56 L32-0652-05 GSCILLATING CRIL
57 L4b-2292-14 SMALL FIXED INDUCTBR(Z. 2UH)
LS8 L32-0653-05 QSCILLATING C8IL
LS L40-2292~14 SMALL FIXED INDUCTER(Z. 2UH)
L&0 L32-0653-05 BECILLATING C8IL
L&l L40-2292-14 SMALL. FIXED INDUCTBR(2. 2UH)
L&z ¥ | L.34-4000-05 BSCILLATING CRIL
L&3 L40-2292-14 SMALL FIXED INDUCTRR(Z. ZUH)
Lé&4 1.34-1124-05 CRIL
L6S 66 L34~1182-05 CRIL
L&7? L40-6882-14 SMALL FIXED INDUCTBR(O. 68BUH)
L6B 697 L.40-1001-13 SMALL FIXED INDUCTSR(10UH)
L?0 1.40-4701-13 SMALL FIXED INDUCTSR(47UH)
.71 ~74 L33-0605-05 CHEKE C8IL
L?E 476 L40-3391-14 SMALL FIXED INDUCTER(3. 3UH)
T1L .2 L19-0324-05 BALUN TRANSFRRMER
3 .4 L19-0347-05 BALUN TRANSFRRMER
RB1 R70-0457-05 MULTI-C8MP 4, 7KX10)
VR1 R12-1429-05 TRIMMING PRT. (S00)
W23 R92-0150-05 JUMFER REST 0 @HM
W32 R72-0150-0S JUMFER REST 0O 8HM
RL1 -3 591-1428-05 RELAY
Dt -3 151555 DISDE
4,5 155133 DIRDE
D6 .7 Us1090 DISDE
D8 MABSB DISDE
D? 151007 DISDE
D103 MABSE DIBDE
D11 151007 DISDE
D12 MABSB DIRDE
D13 151007 DISDE
Dia MABSEH DISDE
1S 151007 DISDE
D16 MABSE DISDE
D17 151007 DISDE
D18 MABSE DISDE
D19 151007 DISDE
D20 MABSH DISDE
P21 151007 DISDE
Dzz2 MABS8 DISDE
D23 151007 DIRDE
D24 MABSE DINDE
D29 151007 DIRDE
D26 MABSEH DISDE
pz7? 51007 DISDE
D28 MTZ?. SJA ZENER DISDE
D29 ITT310TE VARI-CAP DISDE
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A: Saudi Arabia T:England  U: PX(Far East, Hawaii)
UE : AAFES(Europe) X:Australia ~ M: Other Areas A\ indicates safety critical components. 51



R-5000

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

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

Parts; nation |marks
PREE & R |5 B & £ B & E8/8 8 “® ot £:4
D30 | 155132 DISDE
D31 ITT310TE VARI-CAF DISDE
D32 * | 155132 DIRDE
D33 ITT310TE VARI~CAF DIADE
D34 % | 185132 DISDE
D35 ITT310TE CARI-CAP DIBDE
D36 % | 155132 DISDE
D37 DAP401 DISDE
D38 MC?11 DISDE
D39 * | DAF&D1 DIBDE
D40 MTZS. 1JA ZENER DISDE
D41 155133 DISDE
Ic1 SNT4LS145N IC(DUAL MBNB MALTI)YELNDER)
1 -6 25K129 FET
i 25B698(EF) TRANSISTER
8 -11 25K 122A(GR)Y*J FET
o1z 2501907 TRANSISTHRR
Q13 25C02668(Y) TRANSISTER
G14 2501707 TRANSISTSR
a5 25C2668(Y) TRANSISTER
16 2502053 TRANSISTBR

IF UNIT (X48-3000-00)
2 CC45RH1IHO 0D CERAMILC 7. OFF D
C3 CL4SCHINIS0 CERAMIC 1SPF J
.S C71-0667-09 CERAMIC 0. Q047UF K
c7 CCASRHIHOS0C CERAMIL 5. OFF [
£? .10 CCA4SCHIH270T CERAMIC 27FF
€11 CC4SCHIN330J CERAMIE 33FF J
Ci4 CC45CHIHOS0C CERAMIC 5. 0PF iC
Cié CC45RHIHO300C CERAMILC 3. OFF [
c17 CCASTHIHORSE CERAMIC 0. SPF [
cz2z CC455L1H3900 CERAMILC 39PF J
ca3 CC455L1IH22 1T CERAMILC 220FF J
25 CKASR1IH222K CERAMILC 2200PF K
£26 CC455L1H221T CERAMIC 220F°F J
€30 CEO4EWIHO10M ELECTRO 1. OUF S50WV
36 CECAEWIE470M ELECTRE 47UF 25WV
C37 CK4SB1H222K CERAMIL 2200PF K
38 CK4SBIHIB2K CERAMIC 1800PF K
£39 CC4S5L1IH101T CERAMIC 100PF J
a7 CED4EWIHD10M ELECTRE 1. OUF S0uWV
£48 CC4550L1IH101J CERAMIC 100PF J
51 CK45B1HAT1IK CERAMIL 470PF K
52 CC4SRHIHZ01J CERAMITC 200PF J
€53 CEQ4EWIHZR2M ELECTRE 2. 2UF SOWY
254 CEO4EW1H100M ELECTRS 10UF S0WV
£S5 CK4SBIH471K CERAMIC 470FF K
€56 CEQ4EWIHORIM ELECTRE 0. 1UF S0WV
C60 CKASRIHIBAK CERAMIC 1800PF K
£?s CK45B1H182K CERAMIC 1800FF K.
C370 CC4S5L1H221J CERAMILC 220PF J
93 CL4SCHIH1S0T CERAMILC 1SFF J
C74 CC455L1H560J CERAMIC S6PF J
96 CED4EWIAIDINM ELECTRE 100UF 10WY
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* New Farts

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 |marks
vRES |ttt B |5 8 &% F % B & 2/8 % T |
97 CKASBIHAT1K CERAMILC 470PF s
98 CK4SBIH221K CERAMIL 220FF K
£99 CR92MIH183K MYLAR 0. 018UF K
ci0oo 4SCHIH330J CERAMILC 33PF J
£101 CL4SCHIH2200 CERAMIC 22FF J
€103 CKASBIH222K CERAMIL 2200FF K
£107 CEQ4EWIALI0LINM ELECTR® 100UF 10wy
£108 CIK4SRIH471K CERAMIL 470FF K.
£109 CE92MIH183K MYLAR 0. 018UF K
110 CL4S5L1H3920T CERAMILC 39FF J
C111 CC4AS5L1H470d CERAMIL 47PF J
i1z CKA4SBIH2Z 1K CERAMIC 220PF K.
2114 CEC4EW1A101M ELECTRE 100UF 10WV
115 CC4SEL1IHI01T CERAMIC 100PF J
2117 CEQ4EWIHRA M ELECTRE 0. 47UF 30WY
£118 CED4EWIH3R3M ELECTRE 3. 3UF S0WV
2119 CEQ4EWIHO10M ELECTRE 1. OUF S0WV
120 CEDAEWIHARTM ELECTRE 4. TUF S0WV
c121 CEOQ4EWIHI00N ELECTRB 10UF S0WY
tizz CED4EWIHO10M ELECTRE 1. BUF S0WV
2123 CEO4EW1C330M ELECTRE 33UF 146WY
2125 CEQ4EWIHO1OM ELECTRE 1. OUF S0WY
ciav CED4EW1E47?0M ELECTRE 47UF 25WV
Cles CC455L1H101T CERAMIC 100FF J
C130 CED4EW1HO10M ELECTRE 1. OUF SOWV
C136 CEQ4EWIHOL1OM ELECTRS 1. OUF S0WV
€139 CEQ4EWIHO10M ELECTRE 1. OUF S0WV
£143 CKA4SBIHLI 22K CERAMIN 1200PF K.
Claq CR92MIN332K MYLAR 3300FF K
2145 CK4SBIH3? 1K CERAMIL 390PF K
€150 CED4EW1E470M ELECTRE 47UF 25WY
£132 CCASSLIHIZ21T CERAMILC 120FF J
L1583 CI92M1IH333K MYLAR 0. 033UF Kk
155 CEQ4EWIH3R3M ELECTRE 3. 3UF S0WV
C157.158 : CEQ4EWIE4ATOM ELECTRE 47UF 25WV
160,161 CED4EWIH2RZM ELECTRE 2. 2UF SOWY
Cle2 CEQ4EWIH100M ELECTRE 10UF SOWV
(163,164 CR22MIHIS4K MYLAR 0. 15UF K.
£165 CRIZMIH1 23K MYLLAR 0. 012UF Kk
Clé6 CRI2MIHIB3K MYLAR 0. 018UF K
C167 CEQ4EWIALIOLM ELECTRE 100UF 10wy
C168 CRI2M1IH333K MYLAR 0. 033UF K
2169 CEQ4EW1E470M ELEZTRE 47UF 25WV
o170 CR92M1IHA83K MYLAR 0. B6BUF K
C17v1 CED4EWIHZ220M ELECTRE 22UF S0WV
c17za CEO4EWIHO10M ELECTRE 1. OUF SOWY
172 CEQ4EWIELIDIM ELECTRE 100UF 25WY
2174 CEQ4EWIH220M ELECTRE 220F S0WY
C175 CRP92M1H104K MYLAR 0. 10UF K
176 CED4EWIE470M ELECTRY 47UF 25WV
L1797 CED4EWIH220M ELECTRS 22UF SOWV
178 CRZ2MIH332K MYLAR 3300PF K
€179 CED4EWIE471M ELECTRA 470UF 25WV
£183,184 CEOD4EWIELOZM ELECTRS 1000UF 25WY
186 CED4EWIHO10M ELECTRE 1. OUF S0WY
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» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

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

PRES & Rim B & & B B & B/ R 8 t* | %

£188 CEO4EWIE4?OM ELECTRE 47UF 25WV

C191 CED4EW1HOR1M ELECTRE 0. 1UF S0WV

21922 CC4S5L1H470T CERAMIC 7FF J

- E04-0154-05 RF CEAXIAL CABLE RECEFTACLE

- E11-0414~09 PHENE JACK

- E23-0512-05 TERMINAL

- E29-0434-05 INTERCENNECTSR

- E31-2170-15 CONNELCTING WIRE

- E33-1761-00 FINISHED WIRE SET

- E40-0517-05 FIN CENNECTER

- E40--50579-05 PIN CSNNECTER

(N1 E4D0-3241-05 FIN CBNNECTAR  (6F)

CN2 E40-5066-09 FIN CANNECTER  (9P)

CN3 E40-3238-05 FIN CONNECTOR  (3F)

CN4 E40--3237-08 PIN CONNECTER  (2P)

CN¢ E40-3239-05 PIN CEBNNECTBR  (4F)

CN7? E40-3243-05 PIN CBNNECTBR  (8P)

CNB .7 E40--3240~05 PIN CONNECTBR  (5P)

CN10.11 £40-3238-05 FIN CSNNECTOR  (3P)

CNi2 E40-3240-0S5 PIN CONNECTER  (SP)

CN13 E40-3237-05 PIN CENNECTER (2F)

TP1 E40-0211-085 FIN CEBNNECTER

- * | F02-0430-14 HEAT SINK

- F11-0817-04 SHIELDING CRVER

- F11-0818-24 SHIELDING CBVER(ZBVER)

- J32-0761-04 BRSS

CF1 L72-0315-05 CERAMIT FILTER (LFW4S5F)

L1 1.34-4003-05 IRIL (58. 1MHZ)

L L32-0678-05 SCILLATING CRIL (58, IMHZ)

L3 L34-4003-05 C8IL (58. 1MHZ)

L4 .34-2074-05 CRIL

LS 64 * | L33-0693-0S CHEKE CRIL (0. 68UH)

L? .8 L34-2116-15 CRIL

L? L30-050%-05 IFT (8. 83MHZ)

L10 L34-0781-05 CRIL

L1l L.34-2124-05 CRIL

Liz L40-2211-14 SMALL FIXED INDUCTER(Z220UH)

L13 .14 L30-0503--05 IFT (455KHZ)

L1§ »16 L34-0%941~05 CRITL

Li?7 ,18 L40-2211-14 SMALL FIXED INDUCTER(Z220UH)

.19 L34-0678-05 CRIL

L20 L40-2211-15 SMALL. FIXED INDUCTRR(Z20UH)

.21 L34-0537-05 CBIL

L2z L34-0781-09 CRIL

L23 L40-1572>14 SMALL FIXED INDUCTER(1.SUH)

Lz24 L30-D517-05 IFT (455KHZ)

L25 L30-0503-05 IFT (455KHZ)

L2é L79-0446~05 C8IL (DISCRI)

L.27 .28 L40-1021-14 EMALL FIXED INDUCTBR(IMH)

L29 L40-3391-13 SMALL FIXED INDUCTER (3. 3UH)

L30 L40~1011-14 SMALL FIXED INDUCTER(100UH)

X1 * | L?7-1319-05 CRYSTAL RESBNATHOR (49, 2825MHZ)

X2 * | L77-1320-08 CRYSTAL RESBNATER(B. 37SMHZ)
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* New Parts
Parts withcut Parts No. are not supplied.
Les articles non mentlonnes dans ie Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

R-5000

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

¢PRES [t Xi)g B & # B B R B/ AR ft |

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

XFz # 1 L71-0266-05 MCF (8. 8B3MHZ)

XF3 L71-0208-15 MCF (YK-885)

- NO9--0641-05 SCREW

- N30-3010-46 PAN HEAD MACHINE SCREW

- N35-3006-46 BINDING HEAD MACHINE SCREW

- N35-3008-46 BINDING HEAD MACHINE SCREW

R243 * | R792-0681-09 FIXED RESISTER (1W.4. 78HM)

VUR1 R12-1066—-05 TRIMMING POT. (1K)

VR R12-3099-05 TRIMMING PRT. (47K)

UR3 R12-1069-0S TRIMMING P8T. (4. 7K)

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

VRS R12-5046-05 TRIMMING PST. (100K)

VRé& R12-3098-0% TRIMMING PRT.  (33K)

UR? .8 R12-3096~05 TRIMMING PRT. (10K}

Wed R72-0150-05 JUMPER REST 0O 8HM

| )y BARZB2 DISDE

D3 MZ?31 DISDE

D4 155133 DISDE

DS -23 151587 DISDE

D24 -27 1IN6D DISDE

D28 MC931 DISDE

D29 1585133 DIBDE

‘D30 151587 DIBDE

D31 MC9211 DISDE

D32 MC931 DISDE

D33 -36 155133 DISDE

D37 MC921 DISDE

D38 -41 155133 DIRDE

D4z ,43 MC721 DISDE

Da4 -48 155133 DISDE

D47 151587 DISDE

D50 -55 155133 DIBDE

D56 MC921 DISDE

D57 60 155133 DISDE

D61 1515887 DISDE

D6 63 155133 DISDE

Dé&4 155141VE DISDE

D65 185133 DISDE

IC1 NJM45585 TCOBF AMP X2)

Ic4 NJM27035 [IC(DUAL CBMPALATER)

ICE 6 UFCEY7H IC(BFP AMF)

Iz NJM45585 IC(BP AMP X2)

8 NJM27035 IC(DUAL CEMPALATER)

e TLAOLG6BP CMBS IC(ANALBG SW X4)

Ic12 NJM45585 IC(RF AMP X2)

IC13 MB3713 IC(AF PEWER AMP)

IC14 + | ANTBND9? IC(VBLTAGE REGULATRR/ +15V)

1215 TC4071BP IC(BR X4) X4)

1 38KTP3Y) FET

g2 3 2502668(Y) TRANSISTRR

4 5 28K125 FET

06 DTC114ES DIGITAL TRANSISTER

7 DTC144WS DIGITAL TRANSISTSR
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* New Parts
Parts without Parts No. are not supplied.

PARTS LIST

Les artlcles non mentionnes dans ie 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
PRES & R |y B & B % B & &A/8 & it &) E
8 25C2668(Y) TRANSISTER
a7 -12 T3CY) FET
13 P 787 (L) TRANSISTOR
214 ,15 2502458 (Y) TRANSISTAER
816 DTA124ES DIGITAL TRANSISTAR
Q17 DTC124ES DIGITAL TRANSISTHR
018 2502787 (L) TRANSISTAR
19 35KT3Y) FET
R0 2502787(L) TRANSISTER
RN21 .22 3EKT3(Y) FET
23 .24 2502787 (L) TRANSISTAR
025 3113(R) TRANSISTER
f2é 27 23C2458(Y) TRANSISTER
028 DTC144ES DIGITAL TRANSISTEOR
029 2502458(Y) TRANSISTER
130 25K161(GR) FET
031 DTAL44ES DIGITAL TRANSISTHR
032 33 2502457 (BL) TRANSZISTER
34 DTALZ4ES DIGITAL TRANSISTER
135 DTA144ES DIGITAL TRANSISTHR
136 38 DTC144UWS DIGITAL TRANSISTOR
137 2502458 (Y) TRANSISTAR
240 -43 DTA114ES DIGITAL TRANSISTHER
344 DTA144ES DIGITAL TRANSISTSR
THY .2 112-501-2 THERMISTER (S00)
TH3 112-202-2 THERMISTER (2K)
e X59-3010~00 COMPESITE UNIT (AGE)
1c3 X59-3020-00 CAMPRSITE UNIT (5 METER)
iC10 X5%-3030-00 CBMFOSITE UNIT (NRTCH)
c1l X59--3040--00 CAMPRSITE UNIT (SELECT)
PLL UNIT (X50-3030-00)
1 C4SCHIHAT0J CERAMIIL 47pPF J
2 CCA4SCHIHLIOLS CERAMILC 100PF J
[nr: CC4S5LIH2?1T CERAMIC 270PF J
LS CK4SRIHZ271K CERAMIL 270FF K
9 CCASSLIH2200 CERAMIC 22PF J
13 CED4EW1A470OM ELECTRE 47UF 10WV
2 CR92M1IH473K MYLAR 0. 047UF K
c2 Ck4SB1IH1B2K CERAMIL 1800FF K
£22 CEO4EW1A470M ELECTRS 47UF 10WY
£a: £91--1008-0% CERAMIL 0. 022UF K
CZ45UJ 1H100D CERAMILC 10PF D
CE45UJ1H320J CERAMI 39FF J
CCASUT1H2200 CERAMIC 22PF J
CILASCHIHO400L CERAMIT 4. OFF [
CK4SBE1IHIBEK CERAMILC 1800FF K
£32 ZKA4SBIHZ22K CERAMIC 2200PF k
€33 CK4SBIH1B2K CERAMIC 1800FF K
34 CEO4EW1A47OM ELECTRS 47UF 10wy
€36 CK4SBIH271K CERAMIC 270FF K.
c37 CCASUJIHISLT CERAMIC 150FF J
£38 CK45B1H4AT 1K CERAMIC 470FF K
€39 CC455L1H680J CERAMILC 6BPF J
C41 CK4SB1H271K CERAMIC 270PF 4
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R-5000

* New Parts

PARTS LIST
Parts without Parts No. are not suppiied.

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
PRES (&4 E|y B3 & F B 8 % 2/8 % * | %
43 -45 £71-1008-05 CERAMIEC 0. 0Z2uF K
€S1 £91-1008-05 CERAMILC 0. 022UF K
C52 CCA455L1IHI0LS CERAMILC 100FPF J
£s3 CLCASCHIHOSOC CERAMIC 5. DPF C
£54 CLCA455L1HI0LS CERAMILC LO0PF J
LS5 CKASRIH222K CERAMIL 2200PF K
CS7 .60 CK4SHIHIB2K CERAMILC 1BOCPF K
61 CCASCHIMIRSD CERAMILC 1. 5PF [
Céé CK4SBIH182K CERAMIL 1800PF K
c70 C515E1HR33M TANTAL 0. 33UF  SOWvV
C7l CKA4GBIH182K CERAMIC 1800FF K
C72 73 CC45UJ1H100D CERAMIIT LOFF D
C74 CC45UT1H320J CERAMILC 3WF J
75 CKASB1H1B82K CERAMIC 1800FF K
C76 CEQ4EWIATOLM ELECTRA 100UF 10WV
ey CL4SUJIH100D CERAMIL 10FF b
78 CLC45CH1HO3010 CERAMIC 3. OFF C
e C45CH1IHOBOD CERAMIEC 8. OPF
280 CC45CH1HO300 CERAMILC 3. OPF C
81 .82 CKASBEIHIB2K CERAMILC 1B00RF K
£85 .86 CKASBIH182K CERAMILC 1BOORF K
(g CKASBIH222K CERAMILC 2200FF K
88 .89 CKA4SBIHIB2K CERAMILC 1B00OFF K
91 £91~-1008-05 CERAMIL 0. 0220F K
9z CKASBIHZ22K CERAMILC Z2200PF K
95 CCASCHIHOG0D CERAMILC 6. OPF D
C96 “45CHIH100D CERAMIC 10PF D
Co7 CL4SCHIHZ?0d CERAMIE 27PF J
78 CC4SCHIHO60D CERAMIC &, OFF D
£99 CC45CHIH2?0d CERAMIC 27PF J
€100 CL45CH1IHO400 CERAMIIL 4. OFF C
£101 A5 CHIHOSOC CERAMILC 3. OFF ™
102,103 ASBIHZ21K CERAMILC 220PF K.
104 CK4SR1H182K CERAMIL 1800FF K
C107 £?21-1008-05 CERAMIC 0. 022UF K
108 CK4SBIH1B2K CERAMIE 1BOOFF K
109 £71--1008-09 CERAMIC 0.0220F K
€112 CED4EW1A470M ELECTRE 47UF 10WV
CliL3 CKASBIH222K CERAMIC Z2200PF K
118 £%1-1008-0% CERAMIL 0. 022UF K
Cl1é CED4EW1A470NM ELECTRE 47UF 10WV
120 CEQ4EW1A4TOM ELECTRE 47UF 10WV
C121 £91-1008-05 CERAMILC 0. 0220F K
£122+123 ¥ | £91-1083-05 FIXED CAPACITER(O. 4UF)
€130 CR92M1IH473K MYLAR 0. 047UF K
C132 CED4EWIA4TOM ELECTRE 47UF 10WY
€133 CC4SUJ1HOS00 CERAMILC S. OFF N
2134 CL4SUIIH390d CERAMIC 39PF J
C135 £91--1008-05 CERAMILC 0. 0220F K
138 CL4SCHIHO100 CERAMILC 1. OFF I
139 CC45UJ1H270d CERAMILC 27FF J
144 CED4EW1A470M ELECTRE 47UF 10WV
€145 CK4SRIHB21K CERAMILC 820FF K
C146 CK4SBIH371K CERAMIC 390FF K
C147 CK48B1IH152K CERAMIC 18500FF K
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* New Parts

PARTS LIST

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

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation imarks
PRES & B |% 0w a %8 B & /8 & |
148 CC4S5L1H151g CERAMIE 150PF J
C149 £91--1008-05 CERAMILC 0. 022uF K
C151 CK4SB1HB21K CERAMILC 820FF I
152 C71-1008-05 CERAMIC 0. 022UF K
C154 £71-1008~-05 CERAMILC 0. 0220F Kk
157 CC4SCHIHOS0D CERAMIC 5. OPF [
2158 £91--1008-0S CERAMILC 0. 022UF K
C160-163 C91--1008-05 CERAMIC 0. 022UF K
C164 CL45CHIHO30C CERAMILC 3. OPF [
C165 CCASCHIHZ?0d CERAMILC 27FF J
Cl66 CC4SCHIHO?0D ZERAMIC 7. OPF D
C167 CCASCHIHIS0J CERAMILC L1SFF J
C169 CL455L1HIS0T CERAMIC 15FF J
170 C971-1008~-05 CERAMIC 0.022UF K
o172 CC45CHIHLBNT CERAMIC 18PF J
€173 CKASBIHZ2Z2K CERAMIC 2200PF K
C174,175 CKA45SBIH 182K CERAMIIC 1800FF K
El?? CKASBIHZ22K CERAMIC 2200PF K
178 CC4SCHINIS0T CERAMILC 15PF J
C179 CC4SCHIHI00D CERAMILC 10PF D
£180 CL4SCHINTIS0OS CERAMILC 15FF J
2181 CK4SB1IH182K CERAMILC 1800FF 4
18z CL4SCHIHO300 CERAMILC 3. OFF [
183 CLASCHIHLISOS CERAMIC 15PF J
184 CED4EWIR47OM ELECTRE 47UF 10wV
£186 CEO4EW1HO10OM ELECTRS 1. OUF S0WV
£1e8 C71-1008-05 CERAMIC 0. D22UF K
2189 CEQ4EWIR470OM ELECTRE 47UF 10WV
192 £721-1008-05 CERAMILC 0. 022UF K
£205 CED4EW1A470M ELECTRE 47UF 10WY
C207-209 CLASCHIH220T CERAMIC 22PF J
210,211 CR2MIN102K MYLAR 1000FPF K
214 £?21--1008-05 CERAMIILC 0. B22UF K
1 C05--0031-15 TRIMMING CAF C10FF)
- E29-0440-14 TERMINAL (GND)
BFE ED4-0157-09 RF CEAXIAL CABLE RECEPTACLE
CNL .2 E40--3237-05 PIN CONNECTBR (2P)
CN3 E40-3240-05 FIN CBNNECTBR  (5F)
CN4 E40-323%-05 PIN CBNNECTER  (4F)
N6 E40-3243-05 PIN CENNECTBR  (BF)
HET E04-0157--09 RF CBAXIAL CABLE RECEFTACLE
MKR E23-0912-09 TERMINAL
CF1 L72-0350-08 CERAMIC FILTER (9. 285MHZ)
CF2 L72-0351-03 CERAMIC FILTER (8. 83MHZ)
L3 .4 L40-1511-13 SMALL FIXED INDUCTER(1S50UH)
[~} L32-0666-15 QSCILLATING COIL
L& L40~-1592-13 SMALL FIXED INDUCTRR (1. SUH)
L7 1.40-1021-13 SMALL FIXED INDUCTER(1MH)
8,9 L40-1811-25 SMALL FIXED INDUCTSR(180UH)
L1g »11 L34-2026~05 CAIL
L1z .13 1.34-2108~15 COIL
Lig 1.34~1182-05 CRIL
L15 L40~-1592-13 SMALL FIXED INDUCTSR(1. SUH)
L1é6 L32-0676-0% BECILLATING CRIL
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¥ New Parts

PARTS LIST
Parts without Parts No. are not supplled.

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

R-5000

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
$RES f# Wy 8 & F B 8 8 5/8 % * )| &
Liv L40-2211-13 SMALL FIXED INDULTSR(220UH)
L18 L40~1511-13 SMALL FIXED INDUCTOR(150UH)
L.19 -21 .40-6882- 14 SMALL FIXED INDULZTER(0. 68UH)
.22 L40-4771-14 SMALL. FIXED INDULTER(4. TUH)
L23 L40-2211-12 SMALL FIXED INDUCTRR{220UH)
L24 L40-6811~13 SMALL FIXED INDULTER(&B0OUH)
L25 L32-0675-05 QSCILLATING CRIL
.26 L40-1001-13 SMALL FIXED INDUCTSR(LOUH)
27 1.40~1021-13 SMALL FIXED INDUCTER(1MH)
28 2 L40-5611-25 SMALL FIXED INDULCTBR(560UH)
L30 L34-0781-09 CRIL
L31 32 L40~-1001~14 SMALL. FIXED INDUCTER(10UH)
L33 L34-1181-035 CRIL
L34 L.40~3382~-14 SMALL FIXED INDUCTRR(D. 33UH)
L.36 1.34~1181-05 CRIL
L37 L40-1011~14 SMALL FIXED INDULZTER(100UH)
X1 L?7-1318~05 CRYSTAL RESEGNATER (18MHZ)
IB1 R?0-0600-05 MULTI-Z8MF (100FPFX4)
IB2 R20-0584-0% MULT I~C8MP (100RPFX?)
VR1 R1Z-4414-0% TRIMMING FRT.  (50KE)
D1 155133 DIADE
D2 3 ITT3I0TE VARI CAF DIBDE
D4 15V153 VART LAP
Dé& 155133 DINDE
D7 MTZS. 1JA ZENER DIBDE (5, 1)
b8 155133 DISDE
D7 10 15V153 VART CAF
D11 -13 151587 DISDE
D14 15 155133 DIRDE
Dlé& -19 BAzZBE DISDE
Iy SNT4LE73AN IC(DUAL JK-FF)
2 MN&L47 IC(FRER SYNTHESYZER PLL)
IC3 MS4459L TC(FRE SCALER)
4 SN74LS70N IC (DECADE COUNRERS)
IcE -7 SN16913F IC(DUBLE BALANCED MIXERS)
s MBBY006 IC(FRER SYNTHESIZER FLL))
Ic9 UPBSS1C IC(PRE SCALER 1/20 B8R 1/100)
IC10 SN16913F T (DUBLE BALANCED MIXERS
IC11 SN7?4574N I (DUAL. D-FF)
ici1z MBB7006& IC(FREQ SYNTHESIZER FLL))
13 BAT18 IC(EP AMP X2)
14 MN&1470 IC(FRER SYNTHESYZER FLL)
I1s MS4459L IC(PRE SCALER)
IC16 SN74LS70N IC(DECADE CBUNRERS)
Ic1? SN16713P IC(DUBLE BALANCED MIXERS)
Icis AN7BNOS IC(AVR) 5V
19 ANTBMO? IC(AVR) kY
a1 25C2668(Y) TRANSISTER
@2 3 2802787 (L) TRANSISTER
4 -7 2502668(Y) TRANSISTER
a8 2501907 TRANSISTER
09,12 25C2668(Y) TRANSIETOR
R13 2501907 TRANSISTER
314 -16 2502668(Y) TRANSISTOR
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* New Parts
Parts without Parts No. are not supplied.

Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

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

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES &« R 5 B & ® B B & BZ/8 8 * &) %
Q17 19 25C2787 (L) TRANSISTRR
020 ~22 2502668(Y) TRANSISTAR
023 DTA1Z4ES DIGITAL TRANSISTER
24 DTC124ES DIGITAL TRANSISTER
(25 DTC144WS DIGITAL TRANSISTER
CONTROL UNIT (X53-3020-XX) -11:KMTW1 -61:W2 -71: X

o1 .2 CCASCHIH330J CERAMIC 33PF J

c4 290-0822-05 ELECTRE 47UF 16WV
(g £90-0822-05 ELECTRS 47UF LEWY
Ci0 CEQ4CWIHRA?M ELECTRE 0. 47UF S0WV
c1l CEQ4CWIC470M ELECTRB 47UF 16WY
214 220-0822-05 ELECTRS 47UF 16WY
15 16 CC4S5L1H1I01T CERAMILC 100PF J
19 CR92M1H4 72K MYLAR 4700PF K.

a8 £70-0822-05 ELECTRE 47UF 16WY
£28 R92M1IH103K MYLAR 0. 010UF K
£39 ~41 £71-0753-05 CERAMIL 470PF K
51 * | £90-2046-05 ELECTRS 22UF 10wy
£55 £70-0822-09 ELECTRE 47UF 16WY
£E57? £70-0822-05 ELECTRE 47UF LEWY
€9 £90-0822-05 ELECTRE 47UF 16WY
Cé2 £70-0822-05 ELECTRE 47TUF 16WV
o773 # 1 £L90-2046-09 ELECTRE 22UF 10WY
C74 75 CCASCHINZ20J CERAMIL 22FF J

C?6 .77 CK4SB1HAT1K CERAMIC 470PF K
€100-106 CH71-~0753-08 CERAMILC 470PF [

EQ2-0114-05 I SRICKET (16F)

- EQ2-2001-05 IC SRCKET (28F)

- E23-0512-0% TERMINAL

- £31-3161-05 CONNECTING WIRE (A 13F)

- E31-3162-05 CONNECTING WIRE(R.12F)

- E31-3163-05 CENNECTING WIRE(C,9F)

CN1 E40-3238-05 PIN CBNNECTBR (3F)

CN2 E40-3239-05 PIN CONNECTER  (4P)

CN4 £40-3240-05 PIN CANNECTER  (SP)

CNS .6 E40--3241-09 FIN CONNECTBR  (6P)

CN10 E40-3240~095 PIN CENNECTER  (SF)

CN1t E40-~3243-05 PIN CONNECTRR  (8F)

CN12 £40-3242-05 PIN CONNECTOR (7F)

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

CN14 E40-3243-05 FIN CONNECTRR  (8F)

CN1S E40~-3239-05 FIN CONNECTER  (4P)

CN16& E40-3242-05 FIN CONNECTER (7F)

CNS3 E40-3243~03 PIN CONNECTBR  (8F)
CNS4,55 E40-3241-0S PIN CONNECTER  (&F)

CNZ6 E40-3237-05 FIN CENNECTRR (2

CNS? E40-3240-05 PIN CENNECTER  (5F)

CNS8 E40-3241-05 FIN CENNECTRR  (6F)

CNS9 E40-3237-05 FIN CEBNNECTER  (2P)

- J31-0503-05 CELLAR

L1 L.40-1011-13 SMALL. FIXED INDUCTER

L2 L40-1011--03 SMALL FIXED INDULCTER

L4 L40-1011-14 SMALL FIXED INDUCTBR

LS L40-1011-03 SMALL FIXED INDULTBR

E: Scandinavia & Europe  H:Audio Club K:USA
T:England
X: Australia

A: Saudi Arabia
UE : AAFES(Europe)

P: Canada
U: PX(Far East, Hawai)
M: Other Areas

W:Europe

A\ indicates safety critical components.




% New Parts

PARTS LIST

Parts without Parts No. are not supplled.
Les articies non mentlennes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

R-5000

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

PRES (&« B |y B & ¥ 5 B R H/8 8 f*t ") #E
1.3 L40-1011~14 SMALL. FIXED INDUCTRR

LS00 ,51 L40-1011-14 SMALL FIXED INDULCTER

LS2 L40-1011-13 SMALL. FIXED INDULCTER

LS3 -85 L40-1011-03 SMALL FIXED INDULCTOR

L57 L4D0~-1011-14 SMALL FIXED INDUCTBR

LS8 59 1.40-4701-14 SMALL FIXED INDUCTSR

X1 78-001%-0% RESEBNATER (1. 929MHZ)
X500 L78-0015-05 RESANATER (2. 45MHZ)
XS1 L77-1256-05 CRYSTAL RESSNATOR (32. 76BKHZ)
RB1 R90-0510-05 MULTI--C8MF (4. 7KX8)
RRBSO R?0-0510-05 MULTI-CBMF (4, 7kKX8)

RBS R?0-0521-05 MULTI (47KXT)

RBSZ RP0-0597-09 MULTI-C (1kX4)

Dl -9 155133 DIBDE

DS1 -54 155133 DISDE

Des ~va 155133 DIBDE

D73 55133 DIRDE X1
T4 -6 155133 DIBDE We
D77 55133 DIGDE

D8S .86 155133 DINDE

i UFD7?B00G IC (MICRAFPREBCESSAR)

Iz # | MSMB2CS5AP-S IC(CMES PREGRAMMABLE I/8)
3 "5TS20D TC(LRW PRWER RESET)
14 TC40690URP ICCINVERTER X&)

ICS TC4011BP T (NAND X4

16 TC4030BP IC(EXCLUSIVE BR X4)

j{Nre TC4011RP IC(NAND X4)

1250 MBB418-20LP-GRA | I (16K RAM)

051 SNPALS138N IC(DECBDERS)

ICS2 ¥ | MBM27128-25J81 [20128K CMES UV-EPREM)

1C83 ¥ | MOMB2CSLAP -5 IC(CMBS PREGRAMMABLE 1/8)
1056 SNT404N IC(6-CIRCUIT INVERTER)

ICS? # | MSMEZ42RE TC(REAL TIME CLACK)

0 -7 DTC143ES DIGITAL TRANSISTER

14 -17 ® | DTC143ES DIGITAL TRANSISTSR

RS0 DTL144WS DIGITAL TRANSISTER

DISPLAY UNIT (X54-3010-00)

21 C0--0871-05 ELECTRE 220UF 16WY
3 £20~0504-05 ELECTRS 10UF 35WV
4 CRA92MIHZ23K MYLAR 0. 022UF K

s -7 C90-0504-05 ELECTRE 10UF 35WY
11 £720-0822-09 ELECTRS 47UF 16WY
C1% L70~-0822-05% ELECTRE TUF 16WV
CN1 £40-3243-05 FIN CENNECTER (8P)

CNZ E40-3242-05 FIN CONNECTAR  (7P)

CN3 E40~-3240-0% . (SP)

CNa E40~-3238-05 FIN CENNECTOR  (3F)

NS £40-3240-035 PIN CONNECTOR  (SF)

CNS6 E40-3242--05 PIN CONNECTRR  (7P)

L1 2 L40-1011-13 SMALL FIXED INDUCTER(100UH)
L3 L40-1011-14 SMALL FIXED INDUCTSR(100UH)
L4 L40~-1011~13 SMALL FIXED INDUCTER(100UH)
T1 L19-0323-05 BALUN TRANSFSRMER

E: Scandinavia & Europe  H:Audio Club K: USA
A: Saudi Arabia T:England
UE : AAFES(Europe) X: Australia

P: Canada
U: PX(Far East, Hawaii)
M: Other Areas

W:Europe

A\ indicates safety eritical components. 61



2-5000

¥ New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articies non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

R

Naaas”

Ref. No. Address {New Parts No. Description Desti- |Re-
Parts| nation |marks
LRES (& W |§F ®w A 8 B B & /8% i* )|
RBE1 R70-0511-0% MULTI-C8ME (47KX8)
REZ R90-0193-05 MULTI-C8MP 47KX9 J 1/6W
RB3 R70~-0520-05 MULT I-CBMP (47KXS)
Ws0 -53 R92-1061-0S JUMPER REST 0O 8HM
57 -60 540-2440-15 PUSH SWITCH
DI -4 151555 DIGDE
DS MTZS. 1JA ZENER DISDE
D& MTZ3. 2J8 ZENER DISDE
FIP1 FIP13BM7? DISPLAY TUBE
IC1 UFPD&300C IC(FL LATCH DRIVER)
ez MB40S2 IC(4CH BRIT A/D CENVERTER(ADC)
1c3 TC4013BF IC(D FLIFP-FLBP X2)
R .2 DTAL14ES DIGITAL TRANSISTAR
Q3 DTC144UWS DIGITAL TRANSISTBR
Al 34 .5 2501959(Y) TRANSISTAR
AGC (X59-3010-00)
- E23-0471-05 TERMINAL
R1 =4 RK73FB2A223J CHIP R 22K J 1/10W
RS RK73ER2B224J CHIF R 220K J 1/8W
Wi R92-0670-05 CHIF R 0 8HM
2 .3 R92-0679-05 FIXED RESISTER
11 TC4001BF IC(NBR X6)
102 : + | TC4D66BF IC(RILATERAL SWITCH X43H)
S METER (X59-3020-00)
- E23-0471-05 TERMINAL.
R1 RK73FB2A103J CHIF R 10K J 1/10W
R2 RK73FB2A101J CHIP R 100 J 1/10W
R3 RK?3FB2AZ22 CHIP R 2. 2K J 1/10uW
R4 RK?3FB2A223J CHIF R 22K J o 1/10W
RS RK73FB2A103T CHIF R 10K J 1/10W
R6 RK73FB2A1SZ CHIF R 1. 5K J i1/10W
R7 RK?3FB2A332J CHIF R 3. 3K J 1/10W
R RK73FB2AGBET CHIF R 6. BI J 1710
R9 RK7?3FR2A562J CHIP R 5. 6K J 1/10W
R10 RK73FB2A103J CHIF R 10K J 1/10W
Wi -3 R92-0670-05 CHIP R 0 BHM
DL .2 DANZ02 (K) CHIP DISDE
a1 25C27120Y) CHIF TRANSISTBR
B2 .3 25A1162(Y) CHIP TRANSISTBR
4 25027120Y) CHIFP TRANSISTER
05 25K211(GR) CHIF FET
NOTCH (X59-3030-00)
L1 .2 Ck?3FB1HEBZK CHIP &800PF K
c3 CKP3FRIHZ71K CHIF 270FRF K
- E23-0471-05 TERMINAL
R -4 RK73FB2R?13J CHIF R 91K J 1/10uW
RS RK7?3FB2ALB1J CHIP R &80 J  1/10W
Ré& RK?3FB2A713J CHIFP R 71K J 1/10W
R7? RK73FB2AR4T1J CHIP R 470 J 17100
RB RK73FB2A?13J CHIP R 71K J 1/10W

E: Scandinavia & Eurape  H:Audio Club K:USA  P:Canada  W:Europe
A: Saudi Arabia T:England  U: PX(Far East, Hawaii)
62 UE: AAFES(Europe) ~ X:Australia  M: Other Areas A\ indicates safety critical components.
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R-5000

< NowParts PARTS LIST

Parts without Parts No. are not supplied.
Les articles non menticnnes dans fe Parts No. ne sont pas fournis.
Telie ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
FRES (@ | ® & ® 5 B & 2/8 8 it &) &
R9 RK73FB2A102T CHIP R 1. 0K J 1710
R1O RK73FB2A713J CHIF R 91K J 110K
R12 RK73FB2A102J CHIP R 1. 0K J 1/10W
R13 RK73FB2A&6B4T CHIF R £B0OK J 1/10W
W1 R72-0670-05 CHIP R 0 8HM
1) NJIM4S58M IC(RF AMP X2)
SELECT (X59-3040-00)
- E23-0471-05 TERMINAL
Ri RK?3FB2R223J CHIF R 22K J  1/10W
R2 RK73FR2A472J CHIF R 4. 7K J1/10uW
R3 -5 RK?3FB2A474T CHIF R TOK J  1/10W
W1 R92-0670-05 CHIP R 0 8HM
W2 -5 R22-0679-05 FIXED RESISTHR
D1 DAN20Z (K CHIF DISDE
IC1 TZ4066BF IC(RILATERAL SWITCH X4)H)
a1 DTAL124EK DIGITAL. TRANSISTAR
gz 3 DTC144WK DIGITAL TRANSISTBR
E: Scandinavia & Europe  H:Audio Club K:USA  P:Canada  W:Europe
A: Saudi Arabia T:England  U: PX(Far East, Hawaii)
UE : AAFES(Europe) X:Australia  M: Other Areas A indicates safety critical components
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DISASSEMBLY

A

C M3x6(Bi)Ni I N35-3006-41
N #3x6(Br-Tap)Ni 1 N87-3006-41 C\l
P 23x8(Br-Tap)Ni . N87~-3008-41

64x2

-

Parts with the exploded numbers larger than 700 are not supplied.
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R-5000

DISASSEMBLY

96

310W3Y

15-9092-GEN | IN(18) 9X9'2W ¥
op-910€-48N @ (do1-18) 9IXEs O
15-900€-48N © IN(doL-28) 9X€& N %o.ooon-wvx,
wv.moom-\.mz”ESLonm.st
mw-moom.mmz”x._m:mvwxmz._ Nxs_ S_M\/

14-G092-GEN IN(18)GX9°2W X

~

94 -00E-2€EN © (4) bXeEW 9 W
GO-£102-60N ! a
14 -900€-GEN IN(!18) 9XEW D
S0-9620-60N ! aNo v

(00 | .

R T a

(00-000€-£tX)
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2-5000

DISASSEMBLY

T

e

Iy~ G092~ GEN ! IN{I8) GX92A X
9% - 900€ - 2N | {4) OXgW H
9% - 9092- 2N [ (d4) 9X92N 4
G0- 9G20- 60N | v

BUA mmw////,

44 4V L3IHS 8N

ﬂdmm_mmWAwmm_ﬁmm_

(2/v) )
(00-010E-pGX} ™~

15v3 55V HOLON 28N Tan(8/ V) -
2% g(00-000E-11X) I

~

HJLON ALIA

-0 -115373s
SE—)G

[6s]8s[9s]

WIQ ¥3WIL 3D0I0A

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




DISASSEMBLY

N09-0644 -04
N35-2605-41
NO9-0658-04

K M2.6x5 (BiINi

Parts with the exploded numbers larger than 700 are not supplied. 67
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PACKING
C — v

14

48

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



R-5000

ADJUSTMENT

REQUIRED TEST EQUIPMENT

1.

10.

DC Voltmeter (DC V.M)

1) Input resistance : More than 1MQ

2) Voltage range : F.S. = 1.6V 10 1000V, AC/DC

NOTE : A high-precision multimeter may be used.

However, accurate readings can not be obtained for

high-impedance circuits.

DC Ammeter

1) Current range : 1.5A, 3A, 20A, High-precision
ammeter may be used.

11.

12,

13.

To PLL unit

Spectrum Analyzer

1) Frequency range : 100kHz to 200MHz or greater
2} Bandwidth : 1kHz to 3MHz

Tracking Generator

1) For adjustment of RF BPF/MCF

Detector

1) For adjustment of PLL/VCO BPF

xNPurO_____—{

5P

1IN6O

1INGO T100F'
® —O GND

RF VTVM (RF V.M) eNeo
1) Input impedance : 1M§2 and less than 3pF, min.
2) Voltage range : F.S. = 10mV to 300V
3) Frequency range : 10kHz to 100MHz or greater
AF Voltmeter (AF V.M)
1) Frequency range : 50Hz to 10kHz PREPARATION
2) Input resistance : TM& or greater 1) Unless otherwise specified. Knob and switches
3) Voltage range : F.S. = 10mV to 30V should be set as follows :
AF Dummy Load
1) Imp POWERSW . .. ...... OFF
1) Impedance : 882 SQLVR . oo MIN

L . NOTCHVR . ... ... CENTER
2) Dissipation : 3W or greater NBVR . o MIN
Oscilloscope (OSC'LLO‘ IFSHIFTVR . . .. .. CENTER
Requires high sensitivity, and external synchroniza- AEVR . o MIN
tion capability. REVR............ MAX
Sweep Generator (Sweep Gen.) TIMERSW . .. ...... OFF
1) Center frequency : 50kHz to 200MHz DIMSW . ... ... .... OFF
2) Frequency deviation : Maximum£35MHz FLOCKSW. ... ..... OFF
3) Output voltage : 0.1V or greater CLOCKSW ... ..o OFF
Standard Signal Generator {SSG) TIME SET SWoL OFF
1) Frequency range : 50kHz to 500MHz SH%SS!LI\S/\;\/TY SW.... AU;:OF
2) Output : —20dB/0.1uV to 120dB/1V NBISW oo OFF
3) Output impedance : 50&'2 . NB2SW - OFF
4) AM and FM modulation can be possible. NOTCHSW . . . . .. .. OFF
NOTE : Generator must be frequency stable. AGCSW . o o SLOW
Frequency Counter (f.counter) REATTSW. .. ... ..... 0
1} Minimum input voitage : 50mV
2) Frequency range - 500MHz or greater
Noise Generator
Must generate ignition noise containing harmonics
beyond 30MHz.

POWER - - SELECTIVITY SOL—®)- NOTCH

= ON 6
—4| m OFF a s 1 9 20 60 MCH  SCAN A VFO SPLIT * STEP RIT XIT SuB

1
L O Ay ¥ AL
VOICE TIMER DIM OS]

oooD

ga AE

vz 20
2=

88

z
-5 8:88

F.LOCK

A
BUsY]  [MSCR}

=

{
B A
NOTCH
= =

AUTON 4
M1
W
o 10

REC PHONES

rIMPV ||SCAN [ CLEA;—]
[T

COMMUNICATIONS RECEIVER __ = = = 1
KENWOOD!R-5000]) MODE/KEY =
CLOCK1OFFCLOCK2( ] (Z_1 [3 [Ec— - — e NB_:.O}IFSHWT ArSr e
e e S |y 5 o R B @ 2 @ ~a
noa ]
0 10

NB2 NOTCH Sy -

OFF sLow =

RF ATT

[E= =~ nr/vHF NB1
[DOwN] 1MHz (UF)

L

9 10
20
30
usy

OUTPUT

To oscilloscope
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R-5000

ADJUSTMENT

PLL ADJUSTMENT
Measurement Adj
Item Condition Test Specification/Remarks
i Unit |Terminal | Unit Part Method
1. Reference f. counter [PLL IC1®  (PLL T 18.000.00MHz +10Hz
FREQ. RF V.M Check 300~350mV
2. PLLY 1) FREQ. : 14.999.99 DCV.M |PLL (TP PLL L5 1.5v 1.4~1.6V
MODE : FSK
2) FREQ. : 15.000.00 Check 3.7~4.3V
MODE : CW
RF V.M 1c2 B Check 70~100mVv
3.PLL2 1} FREQ. : 15.000.00 DCV.M [PLL |TP2 PLL L16 2.0V 1.9~2.1v
MODE : FM
2) FREQ. : 14.999.99 Check 3.0~3.6V
MODE : FM
RF V.M IC7% Check 25~45mV
4.PLL3 1) FREQ. : 156.000.00 f.counter |PLL TP3 PLL TC1 23.000.00MMHz +10Hz
MODE : FM RF V.M Check 40~120mV
5.PLLA 1) FREQ. : 15,000.00 DCVM {PLL |TP4 PLL L25 26V 24~2.6V
MODE : FM
2) FREQ. : 16.000.00 Check 2.8~3.0V
MODE : USB
IF SHIFT VR : Center RF V.M IC5@ ) Check 60~90mV
6. BFO output R RF V.M PLL . BFO F;LL L30 MAX. 7mV {Ref.)
7.BPF1 RFV.M |PLL IC7®@ |PLL L10, |MAX. then 2dB down. |6mV (Ref)
L1 down with L10.
8. BPF 2 1) Connect the oscilloscope to |SCOPE  |PLL | TP5 PLL  |L12, |Adjustas shown
TP5. GND L13 below.
Connect the Sweep Gen. to Sweep Q9
Q9 (base) thru the condensor. Gen. {base) X VDIV |
GND Yo IOmVI}DI\/ R s SR
L1 ,,,3‘£IM b
/{.4.\ 38M____\"D‘M,7 L
™ \
e
OTHER ADJUSTMENT
Measurement Ad|
item Condition Test Specification/Remarks
Jui 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 1av 13.5~15.0V
check {1} @-4 -5V 4.6~5.5V
1@-1 9v 8.5~0.5V
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
6) MODE : USB @1 {S8G) Less than 1.0V
3. RFG 1) DCVM |IF T3 |IF VR2 3.0V 29~3.1V
4. Voltage 1) DC V.M PLL w31 9V 8.5~9.5V
check (2) 123 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 v 8.5~9.5V
70
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