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INTRODUCTION

DANGER

This service manual describes the latest service
information at the time of printing for the 1C-R9000
COMMUNICATIONS RECEIVER and covers the follow-
ing versions:

VERSION VERSION NUMBER
U.S.A. #02
Europe #03
Australia #04
Germany #05
France #06

Use ONLY the specified AC voltage described on
the AC power socket. Other voltages may cause
receiver damage or personal injury. “

DO NOT touch the REG UNIT after the receiver is
connected to an AC outlet. An insulated tool must
be used at all times.

DO NOT expose the receiver to rain, snow or any
liquids.

DO NOT apply an RF signal of more than 100 mW
(20dBm) to the antenna connector. This could
damage the receiver’s front-end.

ORDERING PARTS

REPAIR NOTE

Be sure to include the following four points when
ordering replacement parts:

1. 10-digit order numbers

2. Component part number and name

3. Equipment model name and unit name
4. Quantity required

<SAMPLE ORDER>
1130001000 IC uPD4066BC IC-R9000 MAIN UNIT 5 pieces
8810004690 Screw BiHM4x5ZKBS IC-R9000 Frontcover 10 pieces

Addresses are provided on the inside back cover
for your convenience.

1. Make sure a problem is internal before dis-
assembling the receiver.

2. DO NOT open the receiver until the receiver is
disconnected from a power source.

3. USE an external AC power supply to a receiver
power source during testing.

4. DO NOT force any of the variable components.
Turn them slowly and smoothly.

5. DO NOT short any circuits or electronic parts.
An insulated tuning tool MUST be used for all
adjustments.

6. DO NOT keep power ON for a long time when
the receiver is defective.

7. READ the instructions of test equipment thor-
oughly before connecting equipment to the
receiver.
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SECTION 1

SPECIFICATIONS

* Frequency coverage

* Mode
* Receive system
¢ Intermediate frequencies

e Sensitivity

¢ Selectivity

e Audio output power
¢ Audio impedance
¢ Power supply requirement

¢ Antenna impedance

* Power consumption

¢ Usable temperature range
* Frequency stability

* Dimensions

* Weight

FREQUENCY COVERAGE
0.10000 ~ 1999.80000

VERSION
U.S.A,, Europe, Australia

13.95000~ 14.50000 28.00000~ 29.70000
Germany 144.00000~ 146.00000 430.00000~ 440.00000
1240.00000~1300.00000
France 0.10000~ 87.49999 108.00000~1999.80000
(Unit: MHz)

USB, LSB, CW, FSK, AM, FM, Wide FM
Superheterodyne system

FREQUENCY 0.10000~ 29.99999 30.00000~499.99999 500.00000~999.99999
1st IF 48.79376~ 48.80000 778.60001~778.70000 278.60001~278.70000
2nd IF 10.70000 10.70000 10.70000
3rd IF 0.45500 0.45500 0.45500
4th IF 10.70000 10.70000 10.70000

Frequencies above 1000 MHz use a crystal conversion system. (Unit: MHz)
MODE SSB, CW, FSK AM FM Wide FM
0.10000~  0.49999 05 v 32 v — —
0.50000~  1.79999 1.0 pv 6.3 WV — —
1.80000~ 29.99999 0.16 pv 1.0 pv —_— —_—
30.00000~ 999.99999 0.32 pv 1.4 v 0.5 pv 1.4 pv
1000.00000~1239.99999 0.63 pv 40 uv 1.0 pv 4.0 uwv
1240.00000~ 1299.99999 0.32 v 20 pv 05 pv 20 pv

1300.00000~ 1599.99999 0.63 uv 40 pv 1.0 pv 40 v

1600.00000~1999.80000 1.0 uv 5.6 WV 1.4 WV 5.6 WV

10 dB S/N for SSB, CW, FSK and AM.
12 dB SINAD for FM and Wide FM
Maximum sensitivity values are indicated in the chart above.

SSB, CW, FSK More than 2.4 kHz/—6 dB
AM More than 6 kHz/—6 dB
FM More than 15 kHz/—6 dB
Wide FM More than 150 kHz/—6 dB

More than 2.5 W at 10 % distortion with an 8 Q load
4~8 Q

100~120 V AC
220~240 V AC
220 V AC

50 Q (unbalanced)
Less than 110 VA
—10 °C~+50 °C (+14 °F~+122 °F)
0.1~30 MHz +25 Hz
30~1999.8 MHz +0.25 ppm

(0 °C~+50°C; +32 °F~+122 °F)
424(W)x 150(H) x 365(D) mm  16.7(W) x 5.9(H) x 14.4(D) in.
(projections not included)

20.0 kg (44.1 Ib)

(U.S.A. version)
(Australia, Europe and France versions)
(Germany version)

All stated specifications are subject to change without notice or obligation.




SECTION 2 INSIDE VIEWS

¢ TOP VIEW
HF band scope 1st IF circuit N S L HF band BPF
roui [ 153
HF band 1st IF circuit
TV UNIT

RF A UNIT

HF band 1st mixer l

}l’
V/UHF band BPF :

:

RO WP e W L\, 5 Sy NTHESIZER UNIT
(OPTION)

Lithium battery
(BT1 CR2032)

V/UHF band 2nd mixer

V/UHF band 1st IF filter

V+UHF band 1st mixer

¢ TOP VIEW (RF A AND TV UNITS ARE REMOVED)

(PLL B UNIT is located
under this unit.)

HPF UNIT 1 REG UNIT

| .
1 GHz converter ————— @I e —ae Transformer (T1: TP-50)

(IC3: M54) J (Germany version:
TP-51)
Q‘I
B CRTC UNIT
RF B UNIT ——— L\ V- SIS AR —-~—l y -
(PLL A UNIT is located : : . i . emory backup battery

under this unit.) (BT1: BR2032-1T2)

1 LOGIC A UNIT

(LOGIC B UNIT

is located under
this unit.)



e BOTTOM VIEW
MAIN UNIT IF UNIT

Notch circuit

HF band scope

2nd mixer
Shift board HF band 2nd mixer
BFO board
Noise blanker circuit
AGC circuit

P i)
AF power amp circuit —————¢ '5/,7“’
(IC25: PPC1241H) s .

Tone adjustment circuit
(1C24: TA7630P)

3rd mixer

WFM demodulator circuit 3rd IF circuit

e PLL A AND B UNITS

DDS UNIT 1 GHz converter LO circuit

(HPL UNIT)

DDS loop VCO
268 MHz band VCO (VCO 3 UNIT)

DDS loop premix circuit

768 MHz band VCO
(IC15: ENF-VCO06B01)

Reference crystal
(X1: CR-228 12.5 MHz)

V/UHF 2nd LO loop premix circuit
(2nd MIX UNIT)

VCO 2 UNIT
(514.35~639.35 MHz)

VIUHF LO doubler circuit

PLL IC (IC4: MB87006A)

HF LO divider circuit
VCO 1 UNIT
(389.3~514.3 MHz)




SECTION 3 CIRCUIT DESCRIPTION

3-1 RECEIVER CIRCUITS HF ANT 2
HF ANT 1
100 kHz~30 MHz
48.79376
~48.8 MHz RF A UNIT CONNECT A UNIT
«HF BPF x 8
MAIN UNIT IF UNIT * 1st mixer °LPF
«10 dB and 20 dB « Impedance converter
attenuator
e Detector/Demodulator§ _ FM ] « HF 2nd mixer
* Meter squelch * Noise blanker f 1~2 GHz
m_ * Noise squelch AM ¢ {F shift 1st LO: 48.89375
* AF power amplifier sSB, | *Noteh filter ~78.8 MHz 30~1000 MHz
* AGC detector WFM 30 MHz~1000 MHz
¢ |F shift PLL
« BFO PLL RF B UNIT HPF UNIT
* RF tuned amplifier x 4
10M7H * 20 dB attenuator «1 GHz converter
%]+ 15t mixer 10 dB attenuator
* 2nd mixer
1t 1 I
2nd LO: 1st LO: Converter LO:
267.90001~268.0 778.7~1278.7 MHz 900 or 1000 MHz
or
767.90001~768.0 MHz
Fig. 1
3-1-1 ANTENNA SWITCHING CIRCUIT (2) 30 MHz~1000 MHz (HPF UNIT)
(CONNECT A AND HPF UNITS) RF signals from the 30 MHz~1000MHz antenna

connector (J2) pass through the 1 GHz converter
The IC-R9000 has 4 antenna connectors for a super switching relay (RL1, RL2) and either bypass or are

wndet?and recelvmg range of 100kHz to 1999.8 MHz. attenuated at the 10 dB attenuator, and are applied
Received signals enter one of the 4 antenna connectors to the RF B UNIT via J3
depending on the receive frequency range, [ANTENNA] ’

switch and [HF ANT SW]. RL1 and RL2 are RF relay and are used for 1 GHz con-

verter switching to ensure isolation. The attenuator

(1) 100 kHz~30 MHz (CONNECT A UNIT) control voltage (AT1) is obtained from the RF A UNIT.
RF signals enter either the [HF ANT 1] connector or
and [HF ANT SW]. (See below) RF signals from the 1000 MHz~2000 MHz antenna
SWITCH POSITION SELECTED connector (J1) pass through a high-pass filter and are
[HF ANT SW] [ANTENNA] CONNECTOR applied to the wide range SHF amplifier (IC1). The
OFF HE ANT 1 amplifier provides 20 dB gain over a wide-band fre-
ANT 1 guency range.
ON HF ANT 1
ANT 2 OFF HF ANT 2 High-pass filter cut-off frequency is switched to either
ON HF ANT 1 900 MHz or 1000 MHz using varactor diodes (D1~D3)
Table 1 and Q1. The high-pass filter suppresses image signals

below 1000 MHz and the LO signal from a 1 GHz con-

RF signals from the [HF ANT 1] connector pass through verter circuit (IC3).

C109, the HF antenna switching relay (RL102) and a
low-pass filter. They are then applied to the RF A
UNIT via J102.

Amplified signals from IC1 are applied to the high-pass
filter and mixed with the 1GLO signal from the PLL B
UNIT to be converted to 100~999.8 MHz signals.

RF signals from the [HF ANT 2] jack pass through the

matching circuit (L106), the HF antenna switching relay 1 GHz CONVERTER OUTPUT FREQUENCY

il:lej I;)I:Z)Aa[]?\l IaTl L(i):/ﬁ%szs. filter, and are then applied to FRTEE)CLFJEQI/\IECY LO FREQUENCY FR%%LZL:\ITCY
1000~1150 900 100~250
1150~1999.8 1000 150~999.8
Table 2 (Unit: MHz)



Converted signals are applied to the 3 dB attenuator
(R19~R21) and then to the low-pass filter circuit where
out-of-band signals above 1000 MHz are suppressed.
The signals are applied to the 10 dB attenuator via
RL2.

Strip lines, used in the high-pass and low-pass filters,
provide GHz frequency stability.

3-1-2 HF RF BANDPASS FILTER (RF A UNIT)

The HF signals applied to the RF A UNIT either bypass or
are selectively attenuated at 10 dB or 20 dB attenuators
(30 dB when passing through both attenuators). The
signals are then applied to RF filters.

The RF A UNIT has 8 RF bandpass filters for signals above
2.0 MHz and 3 low-pass filters for signals below 2.0 MHz.
The signals pass through one of the bandpass or low-pass
filters depending on the receive frequency range.

(1) 0.1~0.5 MHz
Signals are applied to a low-pass filter via D22. Diodes
(D22, D24) are turned ON when the “B1” line is
“HIGH.” Filtered signals are applied to the 1st mixer
circuit (Q1, Q2) via D24.

(2) 0.5~1.6 MHz
Signals are applied to a low-pass filter via D23. Diodes
(D23, D25) are turned ON when the “B2” line is
“HIGH.” Filtered signals are applied to the 1st mixer
circuit (Q1, Q2) via D25.

(8) 1.6~30 MHz
Signals are applied via D3 to a high-pass filter consisting
of L5, L6, C56~C9. This filter suppresses strong signals
below 1.6 MHz such as a broadcasting station.

Filtered signals below 2.0 MHz are applied to a low-pass
filter via D4. Diodes (D4, D5) are turned ON when the
“B3” line is “HIGH."”

Filtered signals above 2.0 MHz are applied to one of
8 bandpass filters depending on the frequency of the
signals.

After passing through a bandpass or low-pass filter, the
signals are applied to the L-type attenuator by using
D27 and D28. The attenuator functions as an RF AGC
circuit. These diodes are pin diodes and are controlled
by AGC bias voltage via Q4 and Q5. When strong
signals are received, the AGC circuit increases the
attenuation level, preventing front-end overloading.

The signals from the attenuator are amplified by the
preamplifier circuit (Q8, Q9). The preamplifier provides
stable gain over all HF band frequency range.
Amplified signals are applied to the 1st mixer circuit
(Q1, Q2) via D29.

(4) FILTER SWITCHING CIRCUIT

FREQUENCY AND SELECTED PORT OF IC3

To obtain BPF or LPF switching voltage (B1~B11), a
4-bit band signal (D1~D4) from the LOGIC A UNIT is
decoded at the expander (IC3) as shown below and
the resulting signals are current-amplified at IC1 and
IC2.

A diode switching current from the BPF or LPF is applied
to contacts of the relay (RL1, RL2) to prevent bad
contacts. Band switching voltage (B1~B4, BH) is also
applied to the RF B UNIT.

INPUT DATA
RECEIVE FREQUENCY SELECTED PORT
PIN22: D4 | PIN21:D3 | PIN3:D2 | PIN 2: D1 (HIGH)
003~ 049999 L L L L Pin 11: S0
05~ 159999 L L L H Pin9 :S1
16~ 199999 L L H L Pin 10: S2
20~ 299999 L L H H Pin8 :S3
30~  3.99999 L H L L Pin7 -S4
2.0~ 599999 L H L H Pin6 :S5
6.0~  7.99999 L H H L Pin5 :56
8.0~ 10.99999 L H H H Pin4 :S7
11.0~  15.49999 H L L L Pin 18: S8
155~ 21.99999 H L L H Pin 17: 59
22.0~ 29.99999 H L H L Pin 20: S10
30.0~ 89.99999 H L H H Pin 19: 511
90.0~ 249.99999 -
1000.0~1249.99999 H H L L Pin 14: 512
250.0~ 499.99999 N
1250.0~1499.99999 H H L H Pin 13: S13
500.0~ 749.99999 o
1500.0~1749.99999 H H H L Pin 16: S14
750.0~ 999.99999 .
oo 19098 H H H H Pin 15: $15
Table 3

3—2
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to Q

3-1-3 HF 1ST MIXER CIRCUIT (RF A UNIT)

The signals from the HF RF bandpass filter are applied to
a low-pass filter (L57~L59, C96~C100) cut off at 30 MHz.
The signals enter the 1st mixer circuit (Q1, Q2) to be
converted to a 48.79376~48.8 MHz 1st IF signal.

The 1st mixer circuit employs a balanced mixer using low-

noise junction FETs (2S5K125x2) to expand the dynamic
range.

HF 1ST MIXER

R24

L&1 c1o1 Received

i C109 63
st Iz signal L
signal

1

138V H1LO signal

R31

Scope
IF signal «————
to Q10

R30

Fig. 2

The 1st LO signal (H1LO: 48.89375~78.8 MHz) enters the
RE A UNIT from the PLL A UNIT via P7. The signal is
filtered by a high-pass filter, amplified at Q6, filtered by a
low-pass filter, and then applied to the 1st mixer circuit
Q1, Q2).

The 1st IF signal passes through an excellent reverse
isolation buffer amplifier (Q3) adopting a grounded-gate
buffer amplifier. The 1st IF signal is applied to the pair of
MCF (Monolithic Crystal Filter; Fl1(a)) to suppress out-
of-band signals. The signal is amplified at the IF amplifier
(Q7), and is filtered at the MCF (FI1(b)). The signal then
enters the IF UNIT via J4 (IF UNIT: J1).

The 1st IF signal from the 1st mixer circuit is also applied
to the scope amplifier Q10 via R31 and then to the IF UNIT
via J5.

3-1-4 V/IUHF RF CIRCUIT (RF B UNIT)

The V/UHF signals from the HPF UNIT are applied to a
bandpass filter and either bypass or are attenuated at
20 dB attenuator (R2~R8, C8). C8 compensates an RF
frequency attenuation level.

IC-R9000 has 4 tuned bandpass filters for V/UHF band
signals (above 30 MHz). The signals pass through one of
the bandpass filters depending on the receive frequency
range.

Each tuned bandpass filter has a tuned RF amplifier which
provides 10 dB gain. Table 4 shows a relation among
receive frequencies, tuned filters and RF amplifiers.

RECEIVE FREQUENCY TUNED FILTER
(MH2) (RF AMPLIFIER)
30~ 90 BPF1 (Q1)
90~ 250
1000~1250 BPF2 (Q2)
250~ 500
1250~1500 BPFS (Q3)
500~1000
1500~1999.8 BPF4 (@4)
Table 4

Diode switches (D5, D11, D12, D18, D19, D25) and RF
relays (RL1, RL2) are used for filter selection. BPF
switching voltage (BPF1~BPF4) is obtained via IC5 by
decoding band signais (B1~B4) from the RF A UNIT.

(1) BPF1
Signals passed through RL1 and D5 are applied to a
parallel resonance circuit (D6, L11, C15) to suppress
interference signals whose frequencies are half of
receive frequencies. The signals are applied to the RF
ampilifier (Q1).

The RF amplifier input tuning circuit consists of D7, D8
and L12~L14. The RF amplifier output tuning circuit
consists of D9, D10 and L16~L18. These tuning
circuits are controlled by the tuned voltage from IC1a.

Zener diode D50 prevents over maximum rated charging
to the varactor diodes.

(2) BPF2

Signals, passed through RL1 and D12, are applied to a
parallel resonance circuit (D13, L22, C25) to suppress
interference signals whose frequencies are half of
receive frequencies. In addition, serial resonance
circuit (D14, L70, C61) suppresses strong signals above
80 MHz and below 110 MHz such as an FM or TV
broadcasting station. The signals are applied to the
RF ampilifier (Q2).

The RF amplifier input tuning circuit consists of D17,
L23~1.25 and C119. The RF amplifier output tuning
circuit consists of D17, L27~L29 and C120. These
tuning circuits are controlled by the tuned voltage from
IC1b.

Diode D51 prevents applying minus voltage to the
varactor diodes.



(3) BPF3
Signals, passed through RL1 and D19, are applied to
the 240 MHz cut-off high-pass filter to suppress inter-
ference signals. The signals are applied to the RF
amplifier (Q3).

The RF amplifier input tuning circuit consists of D21,
D22, L33 and L34. The RF amplifier output tuning
circuit consists of D23, D24, L36 and L37. These
tuning circuits are controlled by the tuned voltage from
IC2a.

(4) BPF4
Signals passed through RL1 are applied to a parallel
resonance circuit (D26, L39, L45) to suppress inter-
ference signals whose frequencies are half of those
of receive frequencies. The signals are applied to the
RF amplifier (Q4).

The RF amplifier input and output tuning circuits use
strip lines to provide GHz frequency stability. The
tuned voltage from IC2b is applied to varactor diodes
(D27~D30) in the tuning circuits.

(5) 2ND RF AMPLIFIER
The signals passed through the bandpass filter are
applied to the 2nd RF amplifier (Q7) and then to the
tuned notch circuit. The RF amplifier provides 10 dB
gain over a wideband frequency range.

3-1-5 TUNED NOTCH CIRCUIT (RF B UNIT)

The signals from Q7 pass through the tuned notch circuit
and are then applied to the V/UHF 1st mixer circuit (IC6).

This notch circuit prevents the 1st LO signal (778.7~
1278.7 MHz) leakage to the antenna connector and con-
sists of strip lines and D31~D34. The notch frequency
is controlied by the tuned voltage from IC3a and is tuned
to the 1st LO frequency. The low-pass filter (C78, C82,
€85, C89, C137 and strip lines) suppresses high harmonic
components of the 1st LO signal.

3-1-6 TUNED CONTROL CIRCUIT (RF B UNIT)

This circuit converts the fock voltage from the PLL A UNIT
to the tuned voltages for the tuned notch circuit and
BPF1~BPF4. Fig. 3 shows a relation between the lock
voltage and tuned voltages.

lock voltage [V]
8

~ |

- 0 1

o 0 250 500 750 1000
Frequency [MHz]

[+}]

o

S s i '

o= BPF4 |

oo

gg¢ |

g} 1 .

750 1000
Frequency [MHz]

o

Tuned voltage for
tuned notch [V]
S

|

|

|

|
1 ! -
090 250 500 750 1000
Frequency [MHz]

Fig. 3

The PLL lock voltage (CV) from the PLL A UNIT is
impedance-converted at the DC-amplifier (IC3b) and is
applied to the operational amplifiers (IC1, IC2, IC3a).

A tuned voltage for BPF4 is supplied from IC2b. The gain
and offset voltage of IC2b are switched by Q9 and Q10
respectively to convert the variations of 2 PLL lock
voltages to a continuous tuned voltage. Q9 and Q10 are
controlled by the band signal (BH).

A tuned voltage for the tuned notch circuit is supplied
from IC3a. The offset voltages of IC3a are switched by
Q11 to convert the variations of 4 PLL lock voltages to 2
continuous tuned voltages.

3-1-7 VIUHF 1ST MIXER (RF B UNIT)

The signals passed through the tuned notch circuit are
applied to the 1st mixer (IC6) and mixed with the 1st LO
signal to be converted to the 1st IF signal as shown in the
table below. IC6 is a DBM (Double Balanced Mixer).

VIUHF 1ST IF, 1ST LO AND 2ND LO FREQUENCIES

RECEIVE FREQUENCY 1STIF 18T LO FREQUENCY | 2ND LO FREQUENCY
[MHz] [MHz] [MHz] [MHz]
30~ 90 778.6~778.7 808.7~ 868.7 767.9~768.0
90~ 250
1000~1250 778.6~778.7 868.7~1028.7 767.9~768.0
250~ 500
19501500 778.6~778.7 1028.7~1278.7 767.9~768.0
500~1000
1500~1999.8 278.6~278.7 778.7~1278.7 267.9~268.0

Table 5
3—4



The 1st LO signal (V1LO: 778.7~1278.7 MHz) from the
PLL A UNIT is applied to the bandpass filter (strip line,
L78, C53~C55, C59, C77, C134) to suppress out-of-band
signals that cause spurious components. Filtered signals
are amplified to 10 dBm at the 1st LO amplifier (Q5, Q6)
and applied to the 1st mixer.

3-1-8 HF IF CIRCUIT (IF UNIT)

The HF 1st IF signal from the RF A UNIT is converted to a
10.7 MHz 2nd IF signal at the 2nd mixer (IC1). IC1 is a
DBM.

The HF 2nd LO signal (H2LO: 38.09375~38.1 MHz) from
the PLL B UNIT via J2 is amplified at Q4 and applied
to the 2nd mixer. The converted 2nd IF signal via D1
or V/IUHF 2nd IF signal from the RF B UNIT via D2 is
applied to the 2nd IF circuit.

The HF scope signal (S1!F) entered from J4 is applied to
the pin diode attenuator (D41, D42) which is controlled
by a scope AGC circuit. The signal is mixed with the
H2LO signal to be converted to a 10.7 MHz 2nd IF signal.
The resulting signal enters the SCOPE UNIT via J12.

3-1-9 V/UHF IF CIRCUIT (RF B UNIT)

The 1st IF signal (278.7 MHz or 778.7 MHz band) from the
1st mixer (IC6) is applied to the IF amplifier (Q8) and then
to the corresponding IF filter. Q8 provides 10 dB gain
over a wideband frequency range.

VIUHF 1ST IF FILTER CHARACTERISTICS

-

Attenuation
level

—

Frequen&

Fig. 4

(1) 30~500 MHz and 1000~1500 MHz
The 778.7 MHz band 1st IF signal is applied to the
dielectric bandpass filter (FI1) and dielectric notch filter
(FI2). The notch filter suppresses 757.3 MHz image
signals.

The filtered signal is applied to the low-pass filter
(strip line, C139~C141) to suppress high harmonic
components and then to the 2nd mixer (IC7).

{2) 500~1000 MHz and 1500~1999.8 MHz

278.7 MHz band 1st IF signals are applied to the helical
bandpass filter (L46) and notch filter {L67, C88). The
notch filter suppresses 257.3 MHz image signals. To
ensure out-of-band suppression, serial resonance cir-
cuits (L73, C86, L74, C90) are provided at the input and
output tuning circuits.

The filtered signal is applied to the low-pass filter
(strip lines, C162~C166) to suppress high harmonic
components and then to the 2nd mixer (IC7).

3-1-10 V/UHF 2ND MIXER (RF B UNIT)

The signal from a 1st IF filter passes through the 1000 MHz
cut-off low-pass filter and is converted to a 10.7 MHz 2nd IF
signal at the 2nd mixer (IC7). The signal is applied to the
300 MHz cut-off low-pass filter to suppress high harmonic
components, amplified at the IF amplifier (Q18), and then
applied to J3 on the IF UNIT. The 2nd IF signal is then
applied to a 2nd IF filter, FI1, FI3 or Fl14 where commonly
used with an HF band.

A portion of the 2nd IF signal is buffer-amplified at Q19,
filtered by the 20 MHz cut-off low-pass filter and is then
applied to J5 on the IF UNIT. The signal is used in the
SCOPE UNIT and applied to the [IF OUT] jack.

The 2nd LO signal (V2LO: 267.90001~268.0 MHz or
767.90001~768.0 MHz) from the PLL B UNIT is applied
to the 1000 MHz cut-off low-pass filter and is amplified
to 0 dBm at the 2nd LO amplifier (Q16, Q17). The LO
signal passes through an attenuator and is applied to the
1st mixer (IC7).

3-1-11 2ND IF CIRCUIT (IF UNIT)

The 2nd IF circuit and later circuits are commonly used
with the HF and V/UHF signal line. The common line is
then separated by 3 depending on the operating mode:
WFM, FM or another mode.

In WFM mode, the 2nd IF signal is applied to the wide IF
filter (F11) and is then amplified at the 2nd IF amplifier
(Q1). FI1 has a 230 kHz passband width. The amplified
signal passes through the IF filter (FI2), is amplified at
Q2 and Q3, and then enters the MAIN UNIT via J20
(“BIF” line).

In FM mode, the 2nd IF signal is applied to a 2nd IF filter
(FI3 for FM-w or Fl4 for FM-m/n) and is then amplified at
the 2nd IF amplifier (Q5 or Q8). The amplified signal
bypasses the 10.7 MHz filter and is converted to the 455
kHz 3rd IF signal at IC5. The 3rd IF signal passes through
a 3rd IF filter (one of FI8~F!10) and buffer amplifier (Q13),
then enters the MAIN UNIT via J15 (“AIF” line).

In another mode, the signal passes through the 2nd IF
filter (FI4) and the noise blanker gate (D9~D12) and is
then amplified at the 2nd IF amplifier (Q8). The amplified
signal bypasses (in AM mode) the 10.7 MHz filter (FI7) or
passes through it (in another mode).



The signal is buffer-amplified at Q9 and is then mixed with The time constant of the noise AGC circuit is determined

the 3rd LO signal (IFS) from the MAIN UNIT to be con- by R191 and C161. This AGC circuit does not operate

verted to a 455 kHz 3rd IF signal at IC5. The 3rd IF for pulse-type noise. By applying pulse-type noise to the

signal is amplified at the 3rd IF amplifier (Q10) and noise gate control circuit, normal signal strength reduces

passes through one of the six 455 kHz filters (FI8~FI113). the gain of the noise amplifier.

The signal from a 455 kHz filter is applied to the buffer The detected voltage from the noise detector (D90, D91) is

amplifier (Q14) and is then mixed with the 4th LO signal applied to the two pulse amplifiers (Q25 and Q27). Q27

(IFS) to be converted to a 10.7 MHz 4th IF signal at IC4. amplifies narrow-width pulses with the differentiating circuit
(C168, R203). Q25 amplifies high level noise by using

The converted signal either enters or bypasses the notch D94. D94 adds the threshold voltage to Q25.

circuit and is applied to the IF filter (FI14) to suppress

out-of-band signals. The filtered signal enters the MAIN The threshold level of each pulse amplifier is controlled

UNIT via J20 (“BIF” line). by the {NB-LEVEL] control. When the detected voltage
exceeds the threshold level, Q24 outputs a blanking signal

Dual-gate FETs are used on the 2nd and 3rd IF amplifiers to activate the noise blanker gate (D9~D12).

(Q1, Q3, Q5, Q8, Q10). The 2nd gates of the IF amplifiers

are controlled by AGC bias voltage from the MAIN UNIT. The NB-wide circuits consist of a pulse width stretch (Q21,

The 10.7 MHz and 455 kHz filters are selected with control Q22), gate drive (Q23) and blank pulse delay circuits. The

signals from the IF filter switching circuit. Refer to Section btanking signal from Q24 enters the pulse width stretch

3-1-21 IF FILTER SWITCHING CIRCUIT for information circuit and turns Q23 ON and OFF.  The stretch length of

regarding filters and filter switch/operating mode com- the pulse width stretch circuit is switched by the

binations. {NAR/WIDE] switch. The blank pulse delay circuit (Q51,
D92) deactivates Q21 when receiving a narrow-width

3-1-12 NOISE BLANKER CIRCUIT (IF UNIT) pulse noise.

The IC-R9000 uses a noise trigger noise blanker circuit. Q20 cancels the noise blanker operation after 2 msec.
(when [NAR/WIDE] is OFF) or 15 msec. (when [NAR/WIDE]

A portion of the 2nd IF signal from Fl4 is amplified at the is ON).

noise amplifier (Q17~Q19), which employs dual-gate FETs
for a wide AGC dynamic range. The signal is detected at
the noise detector (D90, D91). A detected voltage is
applied to the noise AGC circuit (Q26) and fed back to
the noise amplifier as the AGC voltage.

IF CIRCUIT
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3-1-13 NOTCH FILTER CIRCUIT (IF UNIT)

The converted 4th IF signal from IC4 is applied to the notch
filter circuit (X1, D85, D86, L55). To adjust the notch
frequency, a bias voltage controlled by the [NOTCH]
control is applied to the varactor diode (D85). When the
[NOTCH] switch is turned OFF, Q50 is turned ON and
the 4th IF signal bypasses the notch filter through D81
and D83.

The signal from the notch filter is applied to the MCF (F114)
to filter leaked signal components from the 4th LO signal
used at IC4. The signal is then applied to the MAIN UNIT.

3-1-14 IF SHIFT OSCILLATOR (MAIN UNIT)

This oscillator circuit consists of a VCO (Q403), a dual
modulus prescaler (1C402) and a PLL IC (IC403). A
12.5 MHz reference frequency oscillated at the PLL B UNIT
is buffer-amplified at Q28 in the MAIN UNIT, and is applied
to this oscillator circuit.

The output is applied to the 3rd and 4th mixers in the IF
UNIT. The output frequency is adjusted by the [IF SHIFT]
control to electronically change the center frequency of
the 455 kHz IF filter.

A 90.2 MHz band signal (90.08~90.32) is oscillated at
the VCO circuit (Q403) and is divided by 40 at 1C401 to
obtain 2.255 MHz. VCO output, buffer-amplified at Q401,
passes through the low-pass filter where high harmonic
components are reduced. The resulting signal is mixed
with the 12.5 MHz reference signal to produce a 10.245
MHz signal.

The signal passes through the MCF (FI1), is amplified at
Q25, and is then applied to the IF UNIT as the IFS (IF Shift)
signal.

3-1-15 BFO CIRCUIT (MAIN UNIT)

This circuit is similar to the IF shift oscillator, and consists
of a VCO (Q503), a dual modulus prescaler (IC502) and a
PLLIC (IC503). The 12.5 MHz reference frequency buffer-
amplified at Q28 is applied to this oscillator circuit. The
BFO signal is used in a product detector.

A 72 MHz band signal (71.932~72.088) is oscillated at
VCO circuit (Q503) and is divided by 40 at IC501 to obtain
1.8 MHz. VCO output, buffer-amplified at Q501, passes
through the low-pass filter and is mixed with the 12.5 MHz
reference signal to produce a 10.7 MHz signal.

The signal passes through the crystal filter (FI2), is amplified
at Q27, and is then applied to the product detector. The
frequency is controlled by N-data from the CPU to adjust
the mode shift frequencies.

3-1-16 DEMODULATOR CIRCUIT
(MAIN UNIT)

The IC-R9000 has 5 demodulator circuits for correspond-
ing to SSB/CW/FSK, AM, WFM, FM-n/FM-m and FM-w
modes. Any demodulated signals are applied to the
common AF circuit via an AF input mode selector switch,
1023.

In SSB/CW/FSK mode, the 4th IF signal entered via J19 is
amplified at Q19 and Q20 and is then mixed with the BFO
signal at the product detector (IC19) for demodulation
into an AF signal. The detected signal passes through
the AF input mode selector switch (IC23 pins 1 and 2).

in AM mode, the 4th IF signal entered via J19 is amplified at
Q19 and Q20 and is impedance-converted at Q21. The
signal is then detected at D24, amplified at Q22, and
passes through the AF input mode selector switch (IC23,
pins 3 and 4). ‘

In WFM mode, the 2nd IF signal entered via J19 is amplified
at Q19 and Q20 and is impedance-converted at Q21. The
signal is then applied to a WFM IF IC chip (IC20, pin 1).
IC20 contains the limiter amplifier and an FM detector
circuit. The WFM signal is amplified at the limiter amplifier
section, passes through the filter section and is applied to
the FM detector section to be demodulated into an AF
signal. The signal is applied to the AF input mode selector
switch (IC23, pins 10 and 11) and the center meter circuit
(1IC14).

WFM DEMODULATOR CIRCUIT
WFMg
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from Q21 !
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4 AOH

R110
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In FM mode, the 3rd IF signal entered via J18 is amplified
at the limiter amplifier (IC21, Q1, 1C22) and is then applied
10 a detector circuit, X1 or X2.

In FM-n or FM-m mode, the signal from IC22 passed
through Q2 is applied to the ceramic discriminator (X1)
to demodulate the 3rd IF signal into an AF signal. The
detected signal is applied to an active filter (Q3, Q4) to
suppress unwanted signals. The signal is applied to the
AF input mode selector switch (IC23, pins 8 and 9).



In FM-w mode, the signal from IC22 passes through Q6 and
is applied to the ceramic discriminator (X2) to demodulate
the 3rd IF signal into an AF signal. The detected signal
is applied to an active filter (Q7) and then to the AF input
mode selector switch (IC23, pins 8 and 9).

R279 and R280 compensate for the center frequency of
discriminators, X1 and X2 respectively.

3:1-17 AF AMP CIRCUIT (MAIN UNIT)

The AF signal from the AF input mode selector switch is
applied to the AF preamplifier (IC5, pin 3) and passes
through the squelch gate (Q12).

In FM-n mode, Q8 is turned ON, stepping up the AF
preamplifier gain. When the synthesized voice is applied
to the speaker, the SPCO line becomes “HIGH,” Q10 is
turned ON and then Q9 is turned OFF, reducing the AF
preamplifier gain to clear the synthesized voice.

The signal from Q12 is combined with output from the
optional VOICE SYNTHESIZER UNIT and beep tone circuit
{Q11). The resulting signal is applied to the gain and tone
control circuit (IC24 pin 15) and LINE-OQUT ampilifier
(Q16). The output from 1C24 is power-amplified at 1C25
and then applied to the speaker.

The output signal from the LINE-OUT amplifier is applied to
the [ACC] socket and [REC] and [LINE OUT] jacks provided
for external equipment.

3-1-18 AGC AND S-METER CIRCUIT
(MAIN UNIT)

The receiver gain is determined by the voltage on the
“AGC" line (Q42, emitter). When strong signals are
received, the AGC circuit decreases the voltage on this line.

A portion of the IF signal from the impedance converter
(Q21) passes through C144, is detected at D30 and D31,
then applied to the base of Q29. Q29 applies a negative
voltage to the “AGC2" line. The “AGC1" and “AGC2”
lines form the AGC time constant line that determines
the AGC release time.

The “AGC2” line is connected to an impedance converter
(Q41, Q42) which applies AGC bias voltage to the IF
amplifiers in the RF A, RF B, IF and MAIN UNITS, to the
L-type attenuator in the RF A UNIT, and to the tuned
amplifiers in the RF B UNIT. Q44 supplies an AGC
reference voltage to the AGC bias voltage line. The AGC
bias voltage is controlled by Q43 using the [RF GAIN]
control.

When the [AGC FAST] switch is turned ON, Q30 and Q37
are turned ON. R185 is then connected in parallel with
the AGC time constant line to obtain a rapid AGC release
time.

When the [AGC OFF] switch is turned ON, Q34, Q35 and
Q40 are turned ON, determining the time constant to
deactivate the AGC circuit.

In FM mode, the “FM8" line becomes "HIGH,” turning
ON Q32 and Q38. R190 is then connected in parallel
with the AGC time constant line to obtain a rapid AGC
release time.
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In AM mode, the “AM9” line becomes “HIGH,” turning ON
Q39/Q33, Q36/Q31 and Q38/Q32. R180 is then shortened
and R190 and C145 are connected in parallel with the
AGC time constant line to obtain an appropriate time
constant for AM.

In WFM mode, the broad !F bandwidth increases the
detected voltage. Q55 then turns ON to reduce the out-
put from Q21, matching the AGC characteristics in every
mode.

The AGC bias voltage is applied to the differential ampilifier
(IC15, pin 6) where the difference between the bias and
reference voltages is detected. The resulting S-meter
signal passes through the [METER] switch and is then
applied to the multi-function meter.

The S-meter signal is applied to the impedance converter
(IC5 pin 5) and then to the [ACC] socket pin 8 and to IC3 on
the LOGIC B UNIT. IC3 converts the S-meter signal into
CI-V data.

3-1-19 SQUELCH CIRCUIT (MAIN UNIT)

The IC-R9000 has 2 squelch systems, S-meter squelch and
noise squelch.

The S-meter squelch functions in any mode. The S-meter
signal from IC15 pin 7 is applied to the comparator (IC15
pin 2) for comparison to a reference voltage controlled
by the [SQL] control. This reference voltage is added to
the S-meter voltage to indicate the squelch threshold level
on the S-meter.

The noise squelch functions only in FM and WFM modes.
The detected signal from the discriminator (X1, X2) or 1C20
is applied to the noise amplifier (IC11) via the AF input
mode selector switch (IC18). The amplified signal is
then detected at D28 and D29. Q23 and Q24 control the
gain of the noise amplifier to correspond to the input
level in each FM mode.

The detected voltage is applied to the DC amplifier (IC10,
pin 2) and then to the comparator (IC10, pin 6) for
comparison to the reference voltage controlled by the
[SQL] control.

The S-meter and noise sqguelch reference voltages are
relatively supplied from IC4 pin 7 and 1 respectively.
When the S-meter or noise squelch signal is lower than the
threshold level, the comparator turns “HIGH” to activate
the squelch gate (Q12). This signal is applied to Q52,
turning OFF the [RECEIVE] indicator, and is also applied
to the [ACC] socket pin 6.

While scanning, Q56 and Q57 are turned ON, reset voltage
is applied to the AGC line and DC amplifier (IC10, pin 2),
and then the receive signal is picked up faster for high-
speed scanning.

3-1-20 CENTER METER CIRCUIT
(MAIN UNIT)

The signal from FM or the WFM detector is applied to the
inversion adder (IC14, pin 6) for conversion into a center
meter signal. The resulting signal is inversion-amplified at
IC14, pin 2, and then applied to the multi-function meter.

The center meter signal is also applied to the window
comparator (IC12, 1C13) and used for the center stop and
AFC (Auto Frequency Control) detections.

3-1-21 IF FILTER SWITCHING CIRCUIT
(IF UNIT)

The IC-R9000 has one 10.7 MHz IF filter (plus one bypass
circuit) and six 455 kHz IF filters. It aiso has exclusive
10.7 MHz IF filters for WFM and FM-w. IF filter com-
binations are selected with sub-CPU output (“FIL1”
~*“FIL7"") depending on the operating mode. IC3 is a
voltage buffer that turns ON the filter switching diodes.

IF FILTER PASSBAND WIDTH IN EACH MODE

FILTER 10.7 MHz
MODE | WIDTH FILTER o i
SWITCHES ] > ILTE
WIDE 150 kHz 30 kHz
FM | MIDDLE THROUGH | 15 kHz
15 kHz
NARROW 6 kHz
WFM Any 230 kHz | 230 kHz —_
WIDE 15 kHz
AM | miDDLE 15kHz |THROUGH| 6 kHz
NARROW 2.6 kHz
sss. | WIDE 2.6 kHz
cw, | mMiDDLE 15KkHz | 6kHz 2.4 kHz
FSK I"'NarrOW 500 Hz
Table 6

3-1-22 MODE VOLTAGE SWITCHING
CIRCUIT (iF UNIT)

Q42~Q45 supply 9 V regulated voltage and switch the
voltage for WFM (WFMS9) or other modes (NAR9).

FM voltage (FM9) is supplied from Q46 and Q47. FM
mode voltages (FMw9, FMm9, FMn9) from the FM9 line
are switched by Q31~Q36.

SSB, CW and FSK mode voltage (SSB9) are supplied from
Q52 and Q53. AM mode voltage (AM9) is supplied from
Q54 and Q55.



3-1-23 MUTE CIRCUIT (IF UNIT)

The mute circuit prevents clicking when PLL data or the
operating mode is changed. When PLL data are changed,
the “UNL" signal (or “LMUT" when the operating mode is
changed) is applied to the mute detector circuit (Q48,
Q49). The mute detector circuit outputs the mute signai to
the IF amplifier Q10 to cut off the receiver IF signal. The
mute signal is also applied to the squelch gate (MAIN UNIT,
Q12) to cut off the AF circuit.

3-1-24 VSC CIRCUIT (MAIN UNIT)

This circuit detects the audio signal during scanning and
skips inconvenient signals such as signals with no
modulation, beat signals and noise component signals.

A portion of the AF signal from the squelch gate (Q12) is
limiter-amplified at IC7 and triggers the one-shot
multivibrator (IC6). IC6 functions as an F-V converter and
outputs a voltage corresponding to pulse numbers.

The output from IC6 is applied to the 3.5 Hz cut-off low-pass
filter (IC8, pin 2) to detect audio signals. The resulting
signal is applied to the comparator (IC9), turning Q51 ON.
Q51 outputs “HIGH” signals to the CPU when an audio
signal is detected. Q50 and Q53 reset the VSC circuit.

CIl-V CONTROL CIRCUIT
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3-1-25 CI-V CONTROL CIRCUIT (MAIN UNIT)

The IC-R9000 can remotely control functions such as the
[AF GAIN], [SQUELCH] and [RF GAIN] controls in addition
to the conventional ClI-V control system.

Control voltages from the front panel controls are appliéd
to the analog switch (IC1). 5-bit parallel signals, output
from the {/O expanders (IC1, IC2) on the LOGIC A UNIT,
are converted into analog voltages at R29~R31 on the
LOGIC A UNIT and are then applied to the analog switch
(IC2).

The control voltages are selected by the “REMC” signal
from the output expander (FRONT UNIT, IC102). The
selected voltages are DC-amplified at IC3 and IC4 to obtain
appropriate voltage characteristics. The voltages are
then applied to the appropriate control circuit.

= to 1C24 pin 8

FL
R » to Q43 (AGC circuit)

» to IC10 (noise squelch circuit)

to IC15
(S-meter squelch circuit)
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3-2 PLL CIRCUITS

3-2.1 GENERAL DESCRIPTION

The PLL circuits are composed of the PLL A and B UNITS.
The PLL A UNIT generates an HF 1st LO signal (H1LO:
48.89375~78.8 MHz) used in the RF A UNIT and a V/UHF

1st LO signal (V1LO: 778.6~1278.7 MHz) used in the RF B
UNIT. The marker signal is also generated in this unit.

PLL CIRCUITS: FREQUENCY CONSTRUCTION

The PLL B UNIT generates an HF 2nd LO signal
(38.09376~38.1 MHz) used in the IF UNIT, a V/UHF 2nd
LO signal (V2LO: 267.90001~268.0 MHz or 767.90001~
768.0 MHz) used in the RF B UNIT, and a 1GLO signal
(900 MHz or 1000 MHZz) used in the HPF UNIT.
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Ic4 ™ 778.7~1278.7 MHz
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. BUFF
R4 Q9 \
Sw
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3-2-2 REFERENCE OSCILLATOR CIRCUIT
(PLL B UNIT)

The reference oscillator signal is used for all PLL circuits in
the PLL A, PLL B and MAIN UNITS. Thus, the reference
oscillator stability determines the receiver's frequency
stability. Therefore, a constant temperature oven crystal
unit with calibration control (CR-228) is used to maintain
frequency stability within £0.25 ppm (—30 ‘F~+60 °C;
—22 °F~+140 °F).

3-2-3 1ST LO PLL CIRCUIT (PLL A UNIT)

HF 1st LO and V/UHF 1st LO are generated at one PLL
circuit and are obtained to be divided or multiplied
respectively. The PLL circuit uses a pulse swallow
counter system that generates 389.30~639.35 MHz
signals in 50 kHz steps. Thus the minimum steps of
the 1st LO are 6.25 kHz for HF and 100 kHz for V/UHF.
Below the minimum steps are obtained in the 2nd LO
(PLL B circuit).

The oscillated signal at one of the 2 VCOs (Q1, Q4; see
Section 3-2-4 for details) is buffer-amplified at Q3 or Q5.
The VCO output is amplified at the broadband amplifier
(IC6) and is then applied to the prescaler (IC5). The
signal, divided by 64 or 65, is applied to the PLL IC (IC4).

IC4 contains a phase detector, a programmable divider
and a modulus controller for the dividing ratio in the IC
chip. The phase of the divided signal at IC5, detected
at IC4 using a reference frequency (fser) of 50 kHz, is then
output from pins 15 and 16. The 50 kHz frequency is
obtained from the reference osciliator (X1). 12.5 MHz
oscillated at X1, is divided by 5 at IC7 and divided by
50 at the programmable divider section of I1C4.

The phase detected signal is then converted to the lock
voltage at the loop filter (IC3a; see Section 3-2-5 for details),
and applied to a VCO. Thus, the VCO output (PLL output)
is locked to produce stable oscillation.

The PLL oscillation frequency is obtained with the following
calculation:

fy=Nr X frer

fyv:  1st LO PLL loop output
Nr: Dividing ratio from the LOGIC A UNIT
frer: Reference frequency (50 kHz)

3-2-4 VCO CIRCUIT

The receiver’s C/N ratio is determined by the VCO and the
loop filter. 2 VCO circuits keep the low noise and reduce
spurious emissions. Q17~Q20 are VCO switches which
select the operating VCO with “VCO1"" and “VCO2" lines.

The VCO1 oscillates 389.3~514.3 MHz and the VCO2
oscillates 514.35~639.35 MHz. Each VCO circuit
employs a Colpitts oscillator that uses strip lines in the
tank circuits to obtain superior C/N ratios.

3-2.5 LOOP FILTER

The loop filter (IC3a) converts a pulse-type signal to a DC
signal with no ripple. If ripple is present, VCO noise
or spurious signals increase. However, when ripple is
reduced, PLL lock-up time increases. To reduce ripple
and create rapid lockup times, the active filter is used as
a loop filter. A 16 V power source provides wide range
lock voltages. When the frequency is greatly changed,
D11 and D13 speed up lockup times.

3-2-6 HF LO DIVIDER CIRCUIT

The 1st LO PLL output is divided by 8 at IC2, passes through
the low-pass filter and is amplified at the LO amplifier
(Q6). The resulting signal is applied to the low-pass filter
to suppress high harmonic components, and then to the
RF A UNIT.

The 48.89375~78.8 MHz signal is controlled in 6.25 kHz
steps; steps less than 6.25 kHz are controlled by the 2nd
LO signal.

3-2.7 VIUHF LO DOUBLER CIRCUIT

The 1st LO PLL output is amplified at IC10, passes through
the low-pass filter and is amplified at the LO amplifier
(Q2). The signal is doubled at D1, D2 and L5, and the
resulting signal is applied to the bandpass filter and then
to the RF B UNIT.

The 778.7~1278.7 MHz signal is controlied in 100 kHz
steps; steps less than 100 kHz are controlled by the 2nd
LO signal.

3-2-8 MARKER CIRCUIT (PLL A UNIT)

A 2.5 MHz signal, output from IC7 pin 11, is divided by 5 at
IC8 to obtain a 500 kHz signal. The 500 kHz signal is
amplified at Q10 and applied to the RF A UNIT via J6 (RF
A UNIT: J2).

3-2-9 HF 2ND LO CIRCUIT (PLL B UNIT)

The HF 2nd LO is obtained from the HF PLL (VCO: Q1)
output plus a multiplied X1 oscillation signal. DDS (Direct
Digital Synthesizer) is used as a reference oscillator in the
HF PLL circuit. This circuit outputs an HF 2nd LO signal
used in the IF UNIT.

The 63.09376~63.1 MHz output from the HF PLL (see
Section 3-2-10 for details) passes through the grounded-
gate buffer amplifier (Q9) and is then applied to the mixer
(IC2) to be mixed with a 256 MHz signal. The generated
signal at X1 (12.5 MHz) is multiplied by 2 at Q14 and the
resulting 25 MHz signal is applied to 1C2.

The IC2 output (38.09376~38.1 MHz) passes through the
bandpass filter, buffer amplifier (Q12) and LO amplifier
(Q13), and is then applied to the IF UNIT.
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3-2-10 HF PLL CIRCUIT (PLL B UNIT)

This PLL generates 63.09376~63.2 MHz signals in 10 Hz
steps using the DDS circuit.

The oscillated signal at the VCO (Q1) is buffer-amplified at
Q5, passes through the low-pass filter and is then applied to
the mixer (IC1). The mixer converts VCO output to a
frequency of 593.76~700 kHz using a 62.5 MHz signal.
The generated signal at X1 (12.5 MHz) is multiplied by 5 at
Q6 and the resulting 62.5 MHz signal is applied to IC1. The
IC1 output is applied to the buffer amplifier (Q3, Q4) and
then to the DDS UNIT to phase detection.

The output puise-type signal from the DDS UNIT passes
through the lag-lead loop filter (R4, C8) where it is converted
into a DC signal (lock voltage). The lock voitage is applied
to the VCO to lock the oscillating frequency. When the
DDS is unlocked, FET switches (Q44, Q45) are turned
ON, changing the loop filter time constant.

3-2-11 VIUHF 2ND LO PLL CIRCUIT
(PLL B UNIT)

This PLL loop, using a premix system with dual modulus
prescaler as a main loop and the HF PLL as a sub loop.
Therefore the PLL directly generates 267.90001~268.0
MHz or 767.90001~768.0 MHz signals in 10 Hz steps.

The oscillated signal at one of the 2 VCOs (IC15, Q33) is
amplified at Q16 and Q17, and is mixed with the HF PLL
output at IC7 to obtain a 204.8 MHz or 704.8 MHz IF
signal. The IF signal, passed through D10 or D12, is
applied to an appropriate bandpass filter and ampilifier (IC3
or IC4). The signal is divided by 64 or 65 at the prescaler
(IC5) and is detected in the out-of-step phase by the PLL
IC (IC6) using a reference frequency of 100 kHz.

The 100 kHz reference frequency is obtained from the
reference oscillator (X1). The 12.5 MHz signal is divided
by 5 at IC10 and divided by 25 at the programmabile divider
section of IC6.

The phase detected signal is converted to the lock voltage
at the loop filter (IC14) and applied to a VCO to lock the
oscillating frequency.

The oscillating frequency is not controlied by the N-data, but
by the DDS output. Hence, the 2 N-data are fixed
corresponding to the 268 MHz and 768 MHz bands.

The VCO {Q33) employs a Colpitts oscillator that uses strip
lines in the tank circuits and a 268 MHz band signal is
output via the buffer amplifier (Q34). IC15 is a 768 MHz
band VCO that uses a dielectric tank circuit. Each VCO
output is applied to the RF B UNIT via the bandpass filter
L73 (268 MHz band) or L69 (768 MHz band).

3-2-12 1 GHz CONVERTER LO CIRCUIT
(PLL B UNIT)

This circuit generates a 1GLO signal (800 MHz or 1000
MHz) used in the HPF UNIT.

The PLL loop has similar circuitry to the 1st LO PLL loop and
consists of the PLL IC (IC11), loop filter (IC13), prescaler
(IC12) and VCO (IC186). The oscillating frequency is 900
MHz or 1000 MHz as shown in the table at p. 3-1.

The 500 kHz reference frequency is obtained from the
reference oscillator (X1). The 12.5 MHz signal is divided
by 5 at IC10 and divided by 5 at the programmable divider
section of iC12.

3-3 LOGIC CIRCUITS

The LOGIC UNIT mainly consists of 2 CPUs, 2 output
expanders, 5 input expanders and 3 I/O expanders. 2
CPUs, an 8-bit main CPU and a 4-bit sub CPU, control
most functions including the CRT display. The input
and output ports are described in the block diagram on
the next page.

3-3-1 MODE INPUT DATA

Input expander IC104 pins 15~17 receive following data:

MODE PIN NO. (PORT NO.)

15 (P60) 16 (P61) 17 (P62)
58B LOW HIGH HIGH
AM LOW LOW HIGH
Cw HIGH HIGH LOW
F8SK LOW HIGH LOW
FM HIGH LOW LOW
WFM LOW LOW LOW

Table 7

3-3-2 SCAN SPEED AND DELAY

IC10 pins 6 and 8 on the LOGIC A UNIT are scan speed
and delay input ports which receive scan clock signals. A
scan speed clock signal is generated at IC2 (pins 1~3
and 11~13) and a scan delay clock signal is generated
at IC2 (pins 4~6, 8~10) on the LOGIC B UNIT. Clock
speed is determined by the [SCAN SPEED] control via the
“SPD1 and SPD2” lines and the [DELAY TIME] control
via the “DLY1 and DLY2" lines.
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LOGIC CIRCUITS: BLOCK DIAGRAM
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3-3-3 CRTC UNIT

The CRTC (CRT Controller) UNIT converts the logic circuit
data (DBO~DB7, A0~A3) into the composite picture
signal.

IC1 generates R, G, B, L/d signals with data from the logic
circuits. These signals are converted to the composite
picture signal at IC2 and buffer-amplified at Q1. The
amplified signal passes through the low-pass filter and is
then applied to the DISPLAY UNIT via the video selector
(IC101) on the CONNECT-A UNIT.

The composite picture signal, amplified at Q106 on the
CONNECT-A UNIT, is applied to the [DATA IN] socket as
video output for a TV set.

3-3-4 RESET CIRCUIT (LOGIC A UNIT)

The reset circuit uses a voltage detection IC (IC7) that
resets the CPU until the 5 V line becomes approx. 4V. The
time constant (R39, C13) provides sufficient reset time.

3-3-5 REAL TIME CLOCK (LOGIC A UNIT)

IC-R9000 has a clock IC (IC9) with timer function. A
32.768 kHz is oscillated at X2 for clock reference. When
the power switch is turned OFF, a voltage is applied to IC9
from the lithium backup battery to provide backup for the
clock operation.

3-4 SCOPE UNIT
3-4-1 SCOPE RECEIVER CIRCUIT

The spectrum scope screen has a dynamic range of 60 dB
and a sensitivity of 1.0 uV. The spectrum scope not only
has a high dynamic range and excellent sensitivity, but also
is a precise instrument for signal analysis. Using a 10.7
MHz 2nd IF signal from the IF UNIT, the SCOPE UNIT
creates an 8-bit scope signal.

The IF signal passes through the pin diode attenuator (IF
UNIT, D41~D44) which is controlled by a scope AGC
circuit and enters the SCOPE UNIT. The signal is applied
to the ceramic filter (FI1), amplified at Q1 and converted to
a 4.5105 MHz band signal at IC1 with a 15.2 MHz sweep
signal.

The sweep signal is generated at Q12. The generated
frequency is controlled by IC12, D13 and D14 with the “SH
signal (a digital sawtooth waveform). The sweep width of
+25 kHz, £50 kHz and £ 100 kHz is selected at IC12 using
the “CO1” and “CO2" lines. The sweep signal is amplified
at Q13 and applied to the mixer (IC11). A 16.49 MHz signal
generated at Q9 is mixed with the sweep signal at IC11.
The mixed signal is amplified at Q7 and applied to IC1 as
the sweep signal.

The converted signal from IC1, filtered at the ceramic filter
(Fi2), is amplified at Q2. The signal is mixed with the
4.1225 MHz LO signal at IC2 to be converted into a 388 kHz
sweeped signal. The LO signal is obtained from Q9
output. 16.49 MHz, amplified at Q10, is divided by 4 at
IC8, amplified at Q11 and is then applied to IC2.

CRTC UNIT
CRTC UNIT
F-’-;-------”‘----'-'---‘-""-1
] 14.31818 MHz I
s I
VD w| |
DBO~7 0~15 VD VD VD o
from l 0~3 4~7 8~11 15 l
LOGIC A | o !
UNIT ] IC4 Ic3 IC6 IC5 |
VRAM VRAM VRAM vram | 1
|
I i ray ray J/J ' CRT DISPLAY
" VAO~7 "
| |
i —J\ 1c2 { to [DATA IN]
i RGBL/d ¥  yviDEO ENCODER LPF r socket
| Buffer | Q106 (CONNECT A)
| I

Buffer

Fig. 11
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The 388 kHz sweeped signal is filtered at a low-pass filter
and the bandpass filter using ceramic resonators (X1,
X2). These filters have characteristics of 600 Hz~1 kHz/
—3dB. The filtered signal is amplified at Q3 and Q4, and
applied to the logarithmic detector (IC4). IC4 detects the
sweeped signal and converts it into DC voltage.

A DC voltage is differentially amplified at IC5 to obtain an
output of 0~3 V DC. This output is converted to an 8-bit
digital signal at IC6. The 8-bit digital signal is applied
to the sub CPU (IC1) on the LOGIC B UNIT to display the
detected signal on the spectrum scope screen.

3-4-2 AGC CIRCUIT

A portion of the 388 kHz sweeped signal is amplified at
Q5 and detected at D3 and D4. The detected signal
is inversion-amplified at IC3b and is then applied to the
source of Q1, Q2 and Q4 as the bias voltage. The
amplified signal at IC3b is also applied to the pin diode
attenuator on the IF UNIT after inversion-amplification at
IC3a.

3-4-3 AFC CIRCUIT

This circuit controls the center frequency of the sweep
signal VCO (Q12) to compensate for temperature drift.

The output from Q12 is applied to the mixer (IC10) and
mixed with an 824.5 kHz signal to be converted into a
455 kHz signal. To obtain the 824.5 kHz signal, the
16.49 MHz output from Q9 is divided by 2 at IC8 and then
divided by 10 at IC9.

The 455 kHz signal is applied to the bandpass filter (FI3),
limiter-amplified at IC17, and is then detected at the
ceramic discriminator (X4). The FM detected signal is
applied to the analog switch (IC14).

SCOPE UNIT: BLOCK DIAGRAM

al icl

IC14 outputs the center error signal using a “CENT" signal
which becomes “HIGH" at the center of the “SH" signal.
The error signal is converted into a DC voltage at IC15b, is
applied to the varactor diode (D13, D14) and controls the
oscillating frequency.

3-5 TV UNIT

(France version does not include this unit.)

The 2nd IF signal from the IF UNIT passes through the
bandpass filter (L2~L4, C2~C9) to suppress out-of-band
signals. (The passband width is 10~17 MHz.) The signal
is amplified at Q1~Q3 and then applied to the notch circuit
(L7, C12, R34) where the 10.7 MHz audio IF signal is
suppressed by approx. 25 dB.

IC1 contains the video IF amplifier, detector and AGC
circuits. The signal, input to IC1 pin 6 and 7, is amplified
inside IC and is applied to the AM detector section (L12,
C33 and detector section of IC1) to demodulate the IF
signal into a video signal.

The video signal output from pin 16 of IC1 is applied to FI2 to
suppress a 4.5 MHz beat signal (5.5 MHz for some versions)
and is then applied to the DISPLAY UNIT via the buffer
amplifier (Q4) and [VIDEO] jacks.

An AGC level is adjusted with R15 connected to IC1 pin 9.
The AGC voltage from IC1 pin 10 is applied to the 2nd
gate of Q2.

Q2 Ic2 Q4 Q3
SK24| 25C2053

f P 25K241 ND487CI-3R :‘Pi 2s5K241 ND487CH3R 2

rom BPF BPF
—»—————————SFE10.7 MMHA SFE4.5 ME LPF 1\ CSB400A x 2

IF UNIT \ 100 KHz/ D 45105 MHz \ 388 KHz /

— BPF —1>— LPF
ar 15.2105 MHz

25C763 /74

DIVIDER
LPF 172,174
1C8
16.4900 MHz Q8,Q
x3 O T4HC74P

,Q9
25C2458x2! 172
T

all
2sc763 1o IF
PIN AGC
LPF
1c3

4.1225 MHz Asc

Q5
NIM4558 25C2458

DIVIDER
1710 DC AMP L0G DET
Ic9 Ic5 ca

74LS90N

!
NJM4558 NJM2204

CLOCK
0sC

N LPF
et
WPCIO37HA 1.2795 MHz
£100 KHz
WIDTH

1c7
wPD40II

ADd
from i | LEVEL CONV WIDTH CTRL
LOGIC B =~ 1C13 ic12

AFC GATE CTRL J
1IC14 —1 IC15

uPD4086 NJM4558

UNIT NJM4558 uPD4052

FM_ DISC BPF 455 KHz Kox 624.5 KHz to SUB CPU
CFYASsS CFU455E2

- —
from SUB CPU

110
WPCIO3THA

Fig. 12
3—16



3-6 REG UNIT

The power supply circuit mainly consists of a transformer,
a 13.8 V DC regulator, a 12 V DC regulator and a 24, —7,
—12 V converter.

An AC voltage from the AC power socket passes through
the [POWER] switch and either 100 or 200 V AC input is
selected by plugs, P6 and P7. The selected AC input is
applied to a transformer (T1) and the resulting 16.5V AC is
rectified and filtered by D1, C5 and C6. In the Germany
version, the AC voltage from the [POWER] switch is directly
applied to the transformer (T1).

The filtered voltage is regulated to 13.8 V DC by Q1~Q3.
Q83 controls the output voltage using the feedback voltage
distributed at R5~R?7.

13.8 V DC passes through the DC-DC power socket,
[POWER] switch (except Germany version) and timer relay
(RL1), and are applied to respective circuits.

When the timer function turns OFF the power, the “BU”
signal line becomes “HIGH,” turning RL1 ON. The 13.8V
DC voltage is only applied to the “HV” line. The HV
voltage activates Q4.

DC-DC CONVERTER CIRCUIT

3-6-1 REGULATOR CIRCUITS

Either 24, 12, —7 or —12 V DC are supplied from their
corresponding regulator circuits. 12 V DC are regulated
from13.8V DC. 24, —7and —12V DC are regulated from
rectifying the DC-DC converter output.

The DC-DC converter generates an AC voltage (approx.
20 kHz) with a multivibrator (Q8, Q12, R17, R18, C20,
C21). The AC voltage is applied to the transformer (T2)
and is then rectified and regulated at the following circuits.

(1) 12 V REGULATOR

12 V DC are regulated by the three-terminal voltage
regulator (IC1) for the DISPLAY UNIT. The DISPLAY
UNIT requires very stable 12 V DC. D13 protects IC1,
and L2 and L3 suppress noise components from the
CRT display.

(2) 24 V REGULATOR

The AC voltage from T2 is rectified at D11 and applied
to a 24 V regulator circuit (Q10, D9).

(8) —7 V REGULATOR
The AC voltage from T2 is rectified at D7 and applied
to a —7 V regulator circuit (Q9, D8).

(4) —12 V REGULATOR

The AC voltage from T2 is rectified at D12 and applied
to a —12 V three-terminal voltage regulator {IC2).

D7
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a8 [ l 1 10 i Q1o A
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4-2 FRAME DISASSEMBLY (2)

MASEL | ORDER DESCRIPTION aTy. || kABEL | ORDER DESCRIPTION arv.
(1 | 8810001350 PH B1 M3x6 45 @2 |8810003150 Set screw (A) M3x5 4
(2 8510003600 RF case (C) cover (A) 5 @3 | 8510005620 418 LOGIC top casing 1
(® 8510003630 RF shield plate access cover 1 @9 | 8510005630 418 LOGIC bottom casing 1
® | 8510005680 418 PLL bottom casing 1 39 | 8810002110 FH M2.6x5 8
(® | 85100086070 418 PLL case 1 @6 | 8810003360 Set screw (C) M3x6 18
& | 8510005670 418 PLL top casing 1 @7 | 8810003160 Set screw (A) M3x6 10
@ | 8010008550 PLL angle (A) 1 8510005610 418 LOGIC case 1
8010008560 PLL angle (B) 1 §9 | 8810003750 ICOM screw C9 4
@ 8010008410 418 left chassis 1 8510006080 PLL upper cover (A) 1
8510003590 RF case (C) 3 8930012530 545 Sponge 1
41 | 8810004970 PH M4 x6 SUS ZK 3 8930006070 Half thread spacer B 4
2 | 8010008401 418 Center chassis-1 1 8510005550 PLL under cover 1
@ | 8010008420 418 CRT angle 1 8110001960 Pl cover 1
8510004960 CRT access cover 1 8810004970 PH M4 x 6 SUS ZK 11
@ | 8810003710 ICOM screw B5 6 8010006880 Right chassis 1
8810003760 ICOM screw C10 4 @ | 8110003260 Cover (A) 1
D | 8830000100 Nut M3 1 8850000140 Flat washer M4 Ni BS 4
8810003160 Set screw (A) M3x 6 1 8810003260 Set screw (A) M4 x 6 4
8810003770 ICOM screw C12 4 60 | 8810003920 ICOM screw C8 BS 4
@ 8810005620 PH M4 x 45 6 @ 8930006080 Half thread spacer C 4
@) | 8850000430 Spring washer M4 Ni 6 62 | 8930012021 Filter shield plate 1
@ | 8930006090 Half thread spacer D 4 63 | 8010008430 418 RF chassis 1
@ 8930006080 Half thread spacer C 4 @ 8930006070 Half thread spacer B 5
@4 | 8930011660 Access cover latch 2 69 | 8810003760 ICOM screw C10 5
@ 8110001990 Access cover 1 @ 8510004880 RF shieid plate 1
@0 |8810003120 OH M4 x 8 ZK BS 4 67 | 8810004690 BiH M4x5 ZK BS 4
@ 8110003540 Top cover (speaker included) 1 8810003260 Set screw (A) M4 x6 3
8810004690 BiH M4 x5 ZK BS 18 69 | 8810003190 Set screw (A) M3x 12 1
@9 | 8830000110 Nut M4 4 8010008390 418 back panel 1
@0 | 8850000430 Spring washer M4 Ni 4 8810003730 ICOM screw B8 4
@D | 8850000140 Flat washer M4 Ni BS 4 8410001300 418 Heatsink 1

Screw type Screw: M4 x5, M3x 12, M2.6x86, etc.

ICOM standard screw

Screw head style

Set screw (A): Pan head screw with spring washer

Set screw (C): Pan head screw with spring washer and flat washer
BiH: Binding head

PH: Pan head OH: Oval countersunk head

ICOM screw (A): Button head screw (silver color)
ICOM screw (B): Button head screw (black color)
ICOM screw (C): Button head screw with half thread (silver color)

e CONTACT SPRING

8930001180

8930001160

4—2

FH: Flat head

8930001170
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4-3 FRONT PANEL DISASSEMBLY (1)

NABEES ORDER DESCRIPTION aty.
0 8610002800 Knob N113 [AF, SQL, TONE, etc.] 8
@ 8610003630 Knob N102 (A) [BRIGHT] 2
® 8610004190 Knob N124 [MAIN] 1
@ 8610005300 Knob N122 (A) [NOTCH, IF SHIFT] 2
® 8610004180 Knob N123 [MEMORY-CH] 1
® 8820000320 FFH M2.6 X6 (—) 4
@ 8930011670 CRT rubber seal 1
8830000550 VR nut (E) 7
® 8830000030 VR nut (C) 2
8830000050 VR nut (B) 1
a 8810001240 PH B1 M2x5 2
a 8610005290 Button K125 [MHz UP/DOWN] . 1
E) 8810004690 BiH M4 x5 ZK BS 5
8810001230 PH B1 M2x 4 2
D) 8610002840 Button K79 [POWER] 1
8810003150 Set screw (A) M3 x5 2
a@ 8010008441 418 Sub chassis 1
8810001040 PH BO M2.6x6 2
8610004560 Button K102 (A) {NB, NAR, VSC, etc.] 11
1) 8930006940 Push SW button [CAL, REC, DIMMER] 3
@ 8930011520 Thread spacer (X) 4
@ 8930000720 Thread spacer (V) 1
@ 8810000220 PH M3 x5 15
@ 8810002170 FH M3x6 4
@y 8610004140 Button K105 [WRITE, CLEAR] 2
@9 8610005280 Button K127 [MEMORY BANK] 2
@ 8610002540 Button K66 (A) [LOCK] 1
8810003150 Set screw (A) M3x5 14
@9 8610003840 Button K97 [AGC] 3
@0 8930014540 3-LED holder 1
@D 8610003840 Button K97 [METER] 1
@2 8610005270 Button K126 [TIMER] 1
@ 8210004580 418 Front panel 1
@ 8930014530 CRT panel (A) 1
@ 8930011780 CRT filter 1
) 8830000580 418 nut 1
@ 8810000980 PH BO M2 x 4 3

Screw type
Screw head style FFH: Flat filister head

Screw: M4 x5, M3x2, M2.6 X6, etc.

PH: Pan head BiH: Binding head

FH: Flat head
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4-4 FRONT PANEL DISASSEMBLY (2)
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NIMBER ORDER DESCRIPTION aTy.
@® 8610005050 Button K92 (Y) [FM] 1
® 8610005060 Button K92 (Z) [W FM] 1
® 8610005070 Button K92 (AA) [AM] 1
® 8610005080 Button K92 (AB) {SSB] 1
® 8610005090 Button K92 (AC) [CW] 1
® 8610005100 Button K92 (AD) [FSK] 1
@ 8610005110 Button K92 (AE) [1] 1
8610005140 Button K92 (AH) [4] 1
® 8610005170 Button K92 (AK) [7] 1
8610005210 Button K92 (AO)[ * ] 1
a 8610005230 Button K104 (D) [M-CH] 1
@ 8610005260 Button K104 (G) [SLOW] 1
i3 8610005120 Button K92 (AF) [2] 1
() 8610005150 Button K92 (Al) [5] 1
@® 8610005180 Button K92 (AL) [8] 1
8610005200 Button K92 (AN) [0] 1
a 8610005130 Button K92 (AG) [3) 1
8610005160 Button K92 (AJ) [6] 1
8610005190 Button K92 (AM) [9] 1
1) 8610005220 Button K92 (AP) [CE] 1
) 8610005240 Button K104 (E) [ENT] 1
@ 8610005250 Button K104 (F) [FAST] 1
@3 8210002850 10 Key panel 1
@ 8810000980 PH BO M2x 4 3
@ 8810001230 PH B1 M2 x4 6

Screw head style PH: Pan head




e MODE SW UNIT

NUMBER ORDER DESCRIPTION ary.
O) 8610003860 Button K99 [F-1] 1
®@ 8610003870 Button K99 (A) [F-2] 1
® 8610003880 Button K99 (B) [F-3} 1
® 8610003890 Button K99 (C) [F-4] 1
® 8610003900 Button K99 (D) [F-5] 1
® 8610003910 Button K99 (E) [F-6] 1
@ 8610004940 Button K100 (G) [PRIO] 1
8610004950 Button K100 (H) [PROG] 1
® 8610004960 Button K100 (1) [Af] 1
8610004970 Button K100 (J) [MODE] 1
an 8610004980 Button K100 (K) [MEMO] 1
a2 8610004990 Button K100 (L) [SEL] 1
B 8610005000 Button K100 (M) [AUTO] 1
L) 8610004000 Button K101 (A) [ATT 10 dB] 1
4 8610004010 Button K101 (B) [ATT 20 dB] 1
8610005010 Button K101 (1) [REMOTE] 1
a 8610005020 Button K101 (J) [DISPLAY] 1
8610005030 Button K101 (K) [ANTENNA] 1
8610005040 Button K101 (L) [AFC] 1
7)) 8610002540 Button K66 (A) [SPEECH] 1
D) 8930011620 6-LED holder 1
@ 8810003150 Set screw (A) M3x5 5

JCOM standard screw Set screw (A): Pan head screw with spring washer
Screw type Screw: M4 x5, M3x 12, M2.6 x 6, etc.
Screw head style PH: Pan head BiH: Binding head
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MAINTENANCE AND ADJUSTMENT

SECTION 5

5-1 REQUIRED TEST EQUIPMENT

EQUIPMENT GRADE AND RANGE EQUIPMENT GRADE AND RANGE
AC power supply Qutput voltage 1 13.8V DC External speaker Impedance :8Q
Current capacity : 10 A or more -
Ohm meter Measuring range 1 0.1~100 kQ
Frequency counter | Frequency range : 0.1 MHz~1 GHz
Frequency accuracy : =1 ppm or better Audio generator Frequency range : 50~2000 Hz
Sensitivity 1 100 mV or better Qutput level : 0~500 mV
RF voitmeter Frequency range : 0.1~500 MHz Distortion meter Frequency range 1 1 kHz£10 Hz
Measuring range : 0.01~10V Measuring range C1~10 %
Oscilloscope Freguency range : DC~50 MHz Standard signal Frequency range 1 0.1 MHz2~2 GHz
Measuring range : 0.01~10V generator (SSG) Qutput level : —127~—17 dBm
(0.1 pv~32 mv)
DC voltmeter input impedance 1 50 kQ/DC or better
AC milli-voltmeter Measuring range D10 mV~10 V
5-2 TEST EQUIPMENT CONNECTION
! Epg;wer ‘ AC
o © illj-
13.8 V/10 A 3 o milli-voltmeter
¢ CONNECTOR INFORMATION
Except 138V Germany
Germany version GND Speaker
version 151 ~np 13.8V
{DC-DC] [DC-DC]
Distortion
meter
Standard
signal generator [EXT SP]
y : 4
antenna [DC-DC]
NOTE: connector
The IC-R9000 has 4 antenna connectors.
Connect the proper connector corresponding
to the operating bands. The [HF ANT 2] jack
is not use for adjustment.
IC-R9000
L




5-3 PLL ADJUSTMENT

MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
DDS CLOCK | 1 | e Displayed frequency: 500.99999 MHz | DDS [ Connect the 5.24288 MHz DDS C1
* Mode FM frequency counter to
IC4 pin 11 or IC5
pin 11.
DDS LOOP 1 |e Displéyed frequency: 500.99999 MHz | DDS [ Connect the Maximum wave form PLLB | L16, L18
* Mode :FM oscilloscope to J1
Pl terminal.
2 PLL B | Connect the 15V C14
oscilloscope to R4
(C8 side).
3 DDS | Connect again the Maximum wave form L10, L12
oscilloscope to J1 (More than 4.5 Vp-p)
Pl terminail.
HF BAND 1 | » Displayed frequency: 14.10300 MHz PLL B | Connect the RF Maximum level PLLB | L31~L33
2nd LO * Mode :FM voltmeter to C73 (0.05~0.1 V)
(IC2 side).
2 Connect the RF Maximum level L22, L23
voltmeter to C72 (0.05~0.1V)
(IC2 side).
3 Connect the RF Maximum level with L24~126
voltmeter to J8 several times L29, L30
(unplug P5). adjusting. (0.05~0.1 V)
4 | After adjustment, re-plug P5.
VHF/UHF 1 | e Displayed frequency: 500.05000 MHz | PLL B | Connect the RF Maximum level PLLB | L36, L37
BAND 2nd * Mode :FM voltmeter to land of | (More than 0.1 V)
LO LOOP L37 output.
2 | » Displayed frequencies: Connect the RF More than 22 mV ) Verify
500.0000 MHz and 499.00000 MHz voltmeter to D11.
When output level is less than 22 mV:
Adjust L44, L45, L47, L48 for the maximum level with the displayed frequency 500.00000 MHz.
Adjust L40, L42 for the maximum level with the displayed frequency 499.00000 MHz.
3 | e Displayed frequency: 500.00000 MHz | PLL B [ Connect the More than 1.5 Vp-p Verify
oscilloscope to IC6
pin 8.
VHF/UHF 1 | » Displayed frequency: 500.00000 MHz | PLL B | Connect the 10 psec. Verify
BAND 2nd * Mode :FM oscilloscope to IC6 More than 5 Vp-p
LO LOCK pin 13.
VOLTAGE
2 | e Displayed frequency: 500.00000 MHz | VCO 3 [ Connect the 3~5V Verify
oscilloscope to L57.
3 | * Displayed frequency: 499.00000 MHz 4~6V Verify
VHF/UHF 1 | e Displayed frequency: 499.05000 MHz | PLL B | Connect the RF Maximum level PLLB .69
BAND 2nd * Mode :FM voltmeter to land of | (0.028~0.056 V)
LO OUTPUT J7.
2 | » Displayed frequency: 500.05000 MHz Maximum level L73
(0.016~0.032 V)




PLL ADJUSTMENT (CONTINUED)

MEASUREMENT A TMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
1 GHz LOOP | 1 | e Displayed frequency: 1150.00000 MHz | PLL B | Connect the More than 1.4 Vp-p Verify
OUTPUT * Mode :FM (HPL) | oscilloscope to IC11
8 pin.
2 Connect the 2 ysec.
oscilloscope to IC11 | More than 5 Vp-p
pin 13.
3 | * Displayed frequencies: Connect the 25~55V
1149.00000 MHz and oscilloscope to R176
1150.00000 MHz (IC16 side).
4 Connect the RF 0.16~0.32 V
voltmeter to land of
P1.

* DDS, PLL B AND VCO 3 UNITS

J8

ol > : ) . HF 2nd
i T - C72 (IC2 S|de):]—

DDS UNIT LO adjustment CP

C73 (IC2 side)
DDS clock adjustment CP L22~L26 HF
IC4 (pin 11) or IC5 (pin 11) L29~L33:_2nd LO adjustment

PLL B UNIT

DDS clock adjustment——G1 R176 (IC16 side)-| 1 GHz
'——|C11 pin 13 LO loop output CP
t inal
DDS loop adjustment CP-EJ1 Pl er.mma IC11 pin 8
R4 (C8 side) HPL UNIT
IC16 pin 13—00F+
DDS loop adjustment ; , : VHF/UHF 2nd LO
L16, L1g——— =t -0 e IS iy ™ lock voltage CP
VHF/UHF 2nd LO loop adjustment CP—— 2 =l T3 BN
IC6 pin 8 y ‘ : §
VHF/UHF 2nd LO 100P ___| 3¢ | 37 VCO 3 UNIT

adjustment

VHF/UHF 2nd LO loo, —[L37 output
adjustment CP D11

L44, L45
VHF/UHF 2nd LO Ioop{'-”' L48

adjustment L40, L42

L73
:]—VHF/UHF 2nd LO
L69 :

adjustment




5-4 HF BAND RECEIVER ADJUSTMENT

MEASUREMENT DS ENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
REFERENCE 1 | * Displayed frequency: 14.10000 MHz MAIN | Connect the Maximum level MAIN L17
FREQUENCY * Mode : USB oscilloscope to
AMP R183.

2 Connect the 12.50000 MHz Front | [CALIB-
frequency counter panel RATOR]
to R183.

IF SHIFT 1 | e Displayed frequency: 14.10000 MHz MAIN | Connect the 25V MAIN L405
LOCK * Mode :AM oscilloscope to
VOLTAGE *[IF SHIFT] control : Center R419.
BFO LOCK 1 | * Displayed frequency: 14.10000 MHz MAIN | Connect the 25V MAIN L505
VOLTAGE * Mode :CW oscilloscope to
R519.
2 | ® Mode 1 88B and FSK 2~3V Verify
IF SHIFT 1 | * Displayed frequency: 14.10000 MHz IF Connect the Maximum level MAIN L12
* Mode :AM oscilloscope to J20
¢ [IF SHIFT] control :Center (unplug P3).

2 | After adjustment, re-plug P3.

BFO 1 | ¢ Displayed frequency: 14.10000 MHz MAIN | Connect the Maximum level MAIN L15, L16
OUTPUT * Mode :FSK oscilloscope to
LEVEL R171.
AGC 1 | e Displayed frequency: 14.10000 MHz IF Connect the Pre-set to center. MAIN R201

* Mode 1 USB oscilloscope to L60.

¢ [AGC] switch : FAST 38V R203
IFAMPBIAS | 1 | * Displayed frequency: 14.10000 MHz MAIN | Connect the 25V MAIN R126
VOLTAGE * Mode :USB oscilloscope to Q19

source.

2 Connect the R135
oscilloscope to Q20
source.

3 IF Connect the IF R93
oscilloscope to Q10
source.

4 Connect the | R56
oscilloscope to Q8
source.

5 | e Displayed frequency: 33.00000 MHz Connect the R33

* Mode :FM oscilloscope to Q5
o [FILTER WIDTH] switch: [WIDE] source.
6 | » Mode W FM Connect the R12
¢ [FILTER WIDTH] switch: [MIDDLE] oscilloscope to Q1
source.

7 Connect the R21
oscilloscope to Q3
source.




HF BAND RECEIVER ADJUSTMENT (CONTINUED)

MEASUREMENT ADISTIENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
PIN 1 | * Displayed frequency: 14.10000 MHz RF A | Connect the Pre-set to center. RF A | R26, R40
ATTENUATOR * Mode 1 USB oscilloscope to Q4
o [ATT] switches : OFF emitter. R4
2. [AGC] switch : OFF 28V 0
¢ [RF GAIN] control : Max. CW
3 | * Displayed frequency: 2.00000 MHz Rear | Connect the AC Minimum noise level R26
panel | milli-voltmeter to the
[EXT SP] jack with
an 8 Q load.
e RF A UNIT

RF A UNIT

Pin attenuator
voltage

adjustment

=
[}
=
£
o
<
C

Pin attenuator
voltage

adjustment CP

BASE
COLLECTOR

EMITTER

Q4
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HF BAND RECEIVER ADJUSTMENT (CONTINUED)

MEASUREMENT ADJ'I’JCS,M{I‘_ENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
SENSITIVITY 1 | e Displayed frequency: 14.10000 MHz Rear | Connect the AC Maximum audio output | RF A |Adjust in
* Mode . USB panel | milli-voltmeter to the | level sequence
o [ATT] switches : OFF [EXT SP] jack with L63, L64
® [AGC] switch 1 FAST an 8 Q load. L77, L66
* [NOTCH] switch  : OFF L111,L78
¢ [NB] switch :OFF
o [FILTER WIDTH] switch: [MIDDLE]
2 | o [RF GAIN] control : Max. CW Pre-set to center. IF L4
¢ [TREBLE] control :Center
¢ [BASS] control : Center
3 | *[SQUELCH] control: Max. CCW Front |S-meter Maximum value L17,L5
e [IF SHIFT] control : Center panel L22~L25
® Set the signal generator; L51, L57
Level :0.32 uv L58
Modulation : OFF
4 MAIN L7~L9
L14
5 | e Mode :FM MAIN | Connect the Maximum wave level MAIN L1, L2
® Set the signal generator; oscilloscope to Q6
Level 150 v base.
Modulation : OFF
TOTALGAIN [ 1 [ *Displayed frequency: 14.10000 MHz Rear [ Connect the AC Pre-set to max. CCW. IF R247
: * Mode 1 USB panel | milli-voltmeter to the
* Set the signal generator; [EXT SP] jack with
Level 150 pv an 8 Q load.
2 Modulation - OFF Pre-set to center. MAIN R134
3 0dB Front | [AF GAIN
panel control]
4 |  Set the signal generator; —28 dB tF R251
Level : OFF
When above adjustment cannot obtain —28 dB, adjust R134 on the MAIN UNIT.
BEEP TONE | 1 | e Displayed frequency: 14.10000 MHz Top Output level from the | Desired beep tone MAIN R65
¢ Mode :USB cover | speaker level
e [AF GAIN] control : Desired position
* Push a digit key
NOTCH 1 | ® Displayed frequency: 13.99850 MHz Front [ S-meter Same level on the IF L55
FILTER * Mode 1 USB panel S-meter at [NOTCH]
* [CALIBRATOR] switch: ON control CW and CCW
¢[NOTCH] switch  : ON rotation
¢ [NOTCH] control:
Max. CW and max. CCW
2 | [NOTCH] control :Center Rear | Connect the AC Minimum value IF C187, L53
panel | milli-voltmeter to the
[EXT SP] jack with
8 Q load.
3 | * Displayed frequency: 13.9972 MHz an o8 Same value as step 1 Verify
¢ [NOTCH] control :2~3 o’clock
4 | = Displayed frequency: 13.9998 MHz Same value of step 1 Verify
* [NOTCH] control  : 9~11 o’clock




HF BAND RECEIVER ADJUSTMENT (CONTINUED)

MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
NOISE 1 [ ¢ Displayed frequency: 14.10000 MHz IF Connect the Minimum voltage IF L46~L48
BLANKER * Mode :USB oscilloscope to

* [CALIBRATOR] switch: OFF R173.
¢ [NOTCH] switch  : OFF
¢ [AGC] switch : OFF
¢ [NB] switch :ON
*[NB LEVEL] control: Max. CCW
* Set the signal generator;

Level 150 uv

Modulation :OFF

2 | » Add the following pulse signal into Rear | Connect the Noise is blanked Verify
signal generator output: panel | oscilloscope to the when the [NB] switch
100 [EXT SP] jack with an | is ON.
“, msec,’l " 8 Q load.
——
4 msec
e RF A UNIT

P —
L78
R
Wo—

RF A UNIT
Sensitivity
adjustment
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5-5 VHF/UHF BAND RECEIVER ADJUSTMENT

ADJUSTMENT

ADJUSTMENT CONDITIONS

MEASUREMENT

UNIT

LOCATION

VALUE

ADJUSTMENT
POINT

UNIT | ADJUST

RECEIVER 1
GAIN

¢ Displayed frequency: 145.00000 MHz

* Mode :FM

o [FILTER WIDTH] switch: [WIDE]

* Set the signal generator;
Level 150 uv
Modulation 11 kHz
Deviation : +83.5 kHz

* Mode :WFM

Front
panel

S-meter

Maximum value

IF L19, L20

L11, L12
L14

BANDPASS | 1
FILTER

¢ Displayed frequencies:
999.00000 MHz and 750.00000 MHz

* Mode FM

¢ [FILTER WIDTH] switch: [MIDDLE]

* Set the signal generator;
Level :0.5 pv
Modulation 11 kHz
Deviation 1 3.5 kHz

e Displayed frequencies:
749.00000 MHz and
500.00000 MHz

* Displayed frequencies:
499.00000 MHz and
250.00000 MHz

* Displayed frequency: 350.00000 MHz

® Displayed frequencies:
249.00000 MHz and
90.00000 MHz

« Displayed frequency: 150.00000 MHz

¢ Displayed frequency: 200.00000 MHz

¢ Displayed frequencies:
89.00000 MHz and
30.00000 MHz

* Displayed frequency: 55.00000 MHz

¢ Displayed frequencies:
80.00000 MHz, 70.00000 MHz
and 40.00000 MHz

Rear
panel

Connect the
distortion meter to
the [EXT SP] jack
with an 8 Q load.

Minimum distortion
level

(Alternately adjust a
couple of times at
both frequencies.)

RF B R90

R89

R79

R77

R73

R71

Verify

R68

R66

Verify

SENSITIVITY 1

¢ Displayed frequency: 751.00000 MHz
* Mode :FM
¢ [FILTER WIDTH] switch: {MIDDLE]
® Set the signal generator;
Level 150 pv
Modulation : OFF

Front
panel

S-meter

Maximum value

RF B | L5657, L58

1st LO 1
NOTCH

¢ Displayed frequency: 250.00000 MHz
* Mode :FM
¢ [FILTER WIDTH] switch: [MIDDLE]

 Displayed frequency: 499.00000 MHz

* Displayed frequency: 249.00000 MHz

* Displayed frequency: 30.00000 MHz

RF B

Connect the DC
voltmeter to IC3
pin 1.

9V

13~15V

gV

4~5V

RF B R105

Verify

R104

Verify














































































































































































































































































































































































































































SECTION 10 UX-R9000

10-1 VOLTAGE DIAGRAM

IC1
PQ30RV31
CHASSIS UNIT
1[2[3]4
120V 95V
Y i ‘
R4
I R3 < 33k j
3.3k
c1_I* c2 Cc4 cs _I* J1 CN2
10 0.1p R2 O.1p 100 1 ]
I 1k§ I g 1 p—
_—GND A 44 3 jo——
50V 1 Sgg Qs 4P
N GND (] 13 R —
R12 R13 =g 2 rp
ns J CONTRAST 100 100 e ¥ 91 2 g
20k 20V ‘%O 9 }? o—
REG UNIT f UD d 7 2 o——o
P3 e GND g ¢ 13—
BAT o 5 1 o——
BRIGHT g%""_—o 4 15 o
R6 >® TINT q 3 16 o0—
100k visw g 3 _‘ A - —
w1
OPC-888
Ry 4 COLOR l
20k <4
i T Wl e
0.001pn 0.001u 0.001pn 0.001u EP1
Rg < TINT 777[_ I ;E I TFD50W40-MMA
20k . o CN1
18V 15V 1 o—
CONNECT A L 2 P
UNIT J105 i o——
’—/ L1 5 o
470 9 6 o—
T Lk 8 7 o
7 8 o—
on L 6 9 p—
0.001y I 5 10 po——
4 1 o0—
3 12 o0—
CTRL UNIT 2 1B o—
1 L% p—
w2
OPC-887 —l7—7
[CTRL UNIT] [CTRL UNIT]
REF | ORDER REF | ORDER
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
IC1 1180001530 | IC PQ30RV31 J1 6510021640 ] CONNECTOR  52030-1810
J2 6510019630 | CONNECTOR  52030-1410
L1 6180000850 | COIL LAL O3NA 4R7K Ja 6450000150 | CONNECTOR  JPJ2545-01-510
R2 7010006940 | RESISTOR PSD1/4 1 kQ wi 8900009151 | CABLE OPC-890A
R3 7010006970 | RESISTOR PSD1/4 3.3 kQ
R4 7010006970 | RESISTOR PSD1/4 3.3 kQ EP1 0910051433 | PCB B 5311C
R5 7310003180 | TRIMMER EVN-2ACA00 B24 (203)
R6 7310003230 | TRIMMER EVN-2ACA00 B15 (104)
R7 7310003180 | TRIMMER EVN-2ACAQ0 B24 (203)
R8 7310003180 | TRIMMER EVN-2ACAQ00 B24 (203)
R10 7010006940 | RESISTOR PSD1/4 1 kQ
R11 7010007320 | RESISTOR PSD1/4 47 kQ
R12 7010007450 | RESISTOR PSD1/4 100 Q
R13  |7010007450 | RESISTOR  PSD1/4 100 @ [CHASSIS UNIT]
REF | ORDER
¢l 4510003890 | ELECTROLYTIC 16 MV 10 HW NO. NO. DESCRIPTION
c2 4040000260 | BARRIERLAYR UZE 08X 104M
C4 4040000260 | BARRIERLAYR UZE 08X 104M wi1 8900009160 | CABLE OPC-887
C5 4510004990 | ELECTROLYTIC 16 MV 100 HC w2 8900009170 | CABLE OPC-888
Cc7 4020000400 | CYLINDER UP050 B 102K
Cc8 4020000400 | CYLINDER UP050 B 102K EP1 6910012450 | UNIT BOARD TFD50W40-MMA
C9 4020000400 | CYLINDER UP050 B 102K
C10 4020000400 | CYLINDER UP050 B 102K
Ci1 4020000400 | CYLINDER UP050 B 102K

10— 1
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