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PREFACE

This document describes required information for the acquisition of the basic principle of operation, the maintenance and the troubleshooting of the

Model NRD-535 HF Receiver. For the operation and handling, refer to the Model NRD-535 Instruction Manual attached to the product.

The circuits of the NRD-535 are constituted on the plug-in type printed circuit boards and this facilitates the repair for deflective circuit and the

-+ replacement of the circuitry. For the removal of the plug-in type printed circuit board, use the board pulling teol furpished to the extension card,
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NJZ-667 (available at option), for the service use.

To perform an appropriate service and troubleshooting, it is desirabie to well know the basic principle of operation about the product. The circuits of

the NRD-535 have been designed with taking account that those adjustable parts are possibly lessened, the secular change of which may go into

question, so that they may operate stably. Accordingly, unless an abnormal condition is proved otherwise, there is no need for the adjustment.

Upon the order of any unit for the repair, refer to the Blocks and Units List in Table 6-1, always write the name and the type of the unit and then send

the order, In addition, upon the order of any parts, refer to Section 10 Parts List, always write the parts number, the type and the code and then send

the order.
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SECTION 1:

Cperaling frequency
Modes of operation

Frequency stability

Tuning increments

Memory capaclly

Hegeiving system

SPECIFICATIONS

0.1 to 30 MHz

AM, USB, LSB, CW, RTTY, FAX
and Narrow FM

+2 ppm or better after $ to 50 min-
utes warm-up period (+0.5 ppm wi{h
optienai CGD-135 High Stability crys-
tal oscillator unit instalied)

Selectable .001, .01 and .1 kHz steps
with main tuning dial; .41, .1 and 1
kHz steps with up/down buttons

200 tunable memeries

‘Triple superheterodyne {double su-

perheterodyne for FM)

 Intermediate frequencies First IF: 70.455 MHz
Second IF: 455 kHz
Third JF: 97 kHz
Sensltivity:

BAND RTTY/FAX/CW/SSB AM M
0,1-0.5MHz | 14 dBp (5 pV) 24 dBu (15.8 uV} —
0.5-1.6 MHz 6 dBu (2 nV) 16 dBp (6.3 pV) —
1.6-30 MHz | —10dBge (0.32 V) | 6dBp (2 pV)  |~6dBp (0.5 pV)

S/N: 10 dB; Bandwidth: INTER; Modulation: 400 Hz, 30 %, AM

mode (12 dB SINAD FM)

Dynamic range

106 dB (380 iz bandwidlis)

Image rejection 70 dB or betler

iF rejection 74 4B or better

PBS variable range +1 kHz

HOTCH atienuation 40 dB or more

Antenng impedance 500 at Lo-Z terminal

' 60011 at Hi-Z terminal

Attenuator Approx. 20 dB

AGC characteristics 10 dB or less AF output variation for
antenna inpu! signal change from 3
oV to 100 mV

AF output Speaker outpul: 1 watt or more {at

RS-232C interface

Power reguirements

411 load and 10% distortion)

Line output: 1 mW or more {at 60001
load and 10% distortion}

4800 baud, 8 data bits, 1 start bit, 1
stop bit. no parity

100/1201220/240 V AC, *10%, 35
VA or less

12 to 16 V DC (13.8 V standard), 25
W max (approx. 2 A)

Dimenslons Width 330 mm x Height 130 (143)
mm % 287 (324) mm.
Values in parenthesis include projec-
. tions
Weight Approx. 9 kg

NOTE: The above ralings are based on standard JAIA measuring

slandards, All ratings are subjecl lo change lo increase per-

Selectivity:
BANDWIDTH 6dB © 604dB
AUX 12 kHz or more —
WIDE 4 gl:lz or more 10 kHz or less
INTER 2 i‘cHz or more 6 kHz or less
NARR 1 kHz or more 3 kHz or less
FM 12 kHz or more -

NOTE:  The NARR bangwidth characlerislics measured with CFL-233
filter instalfed.

formance without notice.




SECTION 2: FRONT PANEL AND REAR PANEL

FRONT PANEL

@ TONE CONTROL
@) AF GAIN CONTRDL

@ MAIN TUNING DIAL

@ LOCKBUTION,

@ UP/DOWN BUTTON

@ PBS (PASSBAND SHIFT} CONTROL
@ RF GAN CONTROL

@ NOTCHGONTROL
®
@
@
2]
@
@

BWG [BANDWIDTH CONTROL}
SQUELCH CONTROL

NB (NOISE BLANKER) LEVEL CONTROL
RECORD [OUTRUT) JACK

PHONES {(HEADPHONE) JACK

NB [NOISE BLANKER} BUTTON

2O

@ POWESUTIMER ONGFF SVATCH
fa FUNCTION BUTTON

@ WITY MODE [DIMMER) BUTTON
@ CW MODS (CLOGK) BUTTON

e ©

@ USBILSS MODE {SCAN) BUTTON

@ AMMODE (SWEEP) BUTTON

@ FMMODE (HUN} BUTTOR

@ FAXMDDE (ATTENUATOR) BUTTON

@ FLUQRESGENT DISPLAY

@ AGC (AUTOMATIC GAIN CONTROL) BUTTON
@ BANDWIDTH BUTTON

© TUNING RATE BUTTON
@
@
2]
&
@
@
3]

ECSS (DXALTED CARRIER, SELECTABLE
SIDEBAND) BUTTON
CHANNEL BUTTON
FREQ (FRECRENDY BUTTOR
HUMERIGAL KEYPAD
MHE BUTTON
MEMOD BUTTON
ENTIkHz BUTTON,
@ CLR [CLEAR) BUTTON

RUTY C¥ LSB L5B AW ¥X FAX MARR INTER WIDE AUX
(IR o oF D SRl WD (AGL) OFF FAST SLOV
1

g 1080608088

REMDIE DL A% g G KOIDH pas Pass AT

REAR PANEL

ANT 1.0-Z {LOW IMPEDANCE ANTENNA) COH
HECTOR

ANT (ANTENNA) SWITCH

ANT HLZ (HIGH IMPEDANCE ANTENNA) CO
NECTOR .

LINE OUT JACK

EXT S (EXTEFINAL SPEAKER} JACK

SCAN HOLD JACK

MUTE JACK

DG QUTPUT JACK

TINER DUT TERMINAL

RS-232C PORT

ATTY MARIUSPACE INDICATOR JACKS
G138V (DG POWER) GONNECTOR

AG POWER CONNECTOR

AC EUSE AND VOLTAGE SELECTOR

(el .

Bx acsw 37 i%)
wup warl mead P Fu

ap9® ©® @
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SECTION 3: LAYOUT OF UNITS
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Fig. 31 LAYOUT OF UNITS

Fig. 32 REMOVING THE COVER Fig. 3-3 REMOVING THE UNIT




SECTION 4: ASSEMBLY DRAWING
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ASSEMBLY PARTS LIST

LOCATION DESCRIPTION PART NUMBER QTY REMARKS
1 DIAL MPHDOMTT 1
2 SET SCREW BSHTO30045 (1) ITIx4
3 KNOB MPHD01478 3
4 PANEL MPBCO%674 1
MPNM15343 1 NRD-535
5 NAME PLATE
MPNL21368 1 NRD-535D
% KEYTOP MTV004125 1
7 KEYTOP MT V004124 1
8 KEYTOP MTV0e4126 1
3 KEYTOP MTV004127 1
10 FILTER MPOL01126 1
11 JRC BADGE MPNLO09514 1
12 JACK UNIT CQB-61 1
13 SCREW BRTG02970 8 1x§ ZMC
1 DISPLAY UNIT CDE-705 1
15 MOTHERBQARD CFQ-3597 1
16 SCREW BRTG01225 17 3% 6 ZMC
17 NYLON RIBET BRTGO1468 4 FNRP ¢4x7 BLK
MPKUG02T0 4 NRD-535
18 LEG
MPKLU00271 4 NRD-535D
19 SCREW BRTG03311 8 M3xBBS BNM2
20 BOTTOM COVER MTD004608 1 1
21 SCREW BRTG00970 18 2. 6%6 ZMC
22 CHASSIS MPBCO9677 1
23 RF TUNE UNIT CFL~287 1
24 IF FILTER UNIT CFH-36A 1
25 BWC UNIT CFL-243W 1
26 IF AMP UNIT CAE-227A i
27 ECSS UNIT CMF-78 1
28 LOOPL UNIT CGA-145 H
29 REF/DDS UNIT .| CGK-127A 1
30 CPU UNIT CDC-493AD 1
3 RTTY DEMO UNIT | CMH-530 1
3z BACK BOARD MTD004609A 1
13 COVER MTDO04430 1
34 AVR UNIT CBD-1080 1
35 SCREW BRTG02143 3 M3x§BS BLK
36 TOP COVER MTDO004607 H
37 RUBBER MTT027856 1
a3 SPEAKER GRILL CLOTH | M'TZ003307 1
39 MOUNTING PLATE | MTB099587 3
40 LABEL MPNN25155A 1
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SECTION 6: DESCRIPTION OF CIRCUITS

6.1 QUTLINE OF BLOCKS
The NRD-535 is roughly divided into six blocks: Heceiver biock,
Synthesizer block. Contral block, RTTY block, panel block and chassis

block. The units invelved in these six blocks are listed in Table 6-1,

below.
TABLE 6-1 BLOCKS AND UNITS LIST
BLOCK UNIT TYPE

Recetver RF TUNE unit CFL-287

block IF FILTER unit CFH-36A
BWC unit CFL-243W
1¥ AMP unit CAE-227A
ECSS unit CMF-78

Synthesizer LOOP 1 unit CGA-145

Black REF/DDS unit CGK-127A

Control block CPU unit CDC-493AD

RTTY demodulator

block RTTY DEMO unit CMH-530

Panel block DISPLAY unit CDE-7G5
JACK unit CQB-61

Chassis block Mother board CFQ-3597
AVR unit CBD-1G80
Chassis NRD-535

The circuit constitution and the frequency relationship of the entire
receiver are s_hown in the block diagram; refer to them.

The receiver adopts a triple superheterodyne system, wherein the
first IF is 70.455 MHz, the secdnd IF is 456 kHz and the third IF is 97
kHz. The double tuning circuit at the front end section adopts a varizble
tuning system (an electronic Luning with use of capacitor dindes),
whereby the receiver b!ock is tuned continuously in accordance with
the receiving frequency.

The RF amplifier and the [irst mixer employ each four junction type
FETs, which have low noise and excelient cross modulation character~
istics, thus widening the dynamic range and improving the sensitivity.
in addition, the receiver block is provided with a BWC and an ECSS
citcuit as a function for the elimination of the RF interference. The
BWC unit. CFL-243W, is inserted between the 1F FILTER unit, CFH-
36A, and the IF AMP unit, CAE-227A. Accordingly, the center fre-

quency for the input/output is 455 kHz. Upon installation of the BWC
unit. the jumper wire JPI on the mother board is cut off. The ECSS
unit, CMF-78, receives the third IF signal of 87 kHz as an input signal
and performs the synchronous detection of this input signal.

The synthesizer block generales required frequency signals of
70.555 MHz to 100.45499% MHz and 70 MHz for the receiver block 2s
wall as the BFO signal, based on a highly stabilized reference [requen-
cy of 20 MHz. Among them, the frequency signal of 70.555 MHz to
160454989 MHz and the BFO signal are generated by the synthesizer
and it employs a DDS (direct digital synthesizer), which was develeped
originally by JRC. i

The control block employs CPU's for switching over associated cir-
cuits and contro! of them. Two CPU's are incorporated, a main CPU
and sub-CPU's: The main CPU is located in the CPU unit at the main
frame side. The main CPU mainly performs the switching-over of the
circuits in the receiver block and the frequency control of the synth-
esizer. The sub-CPU is Jocated in the DISPLAY unit and it performs
the display on the fluorescent display tube and the processing of key
inputs as well as sending the data of them to the rr_tain CPU at the main
frame side.

The RTTY demodulator block demodulates the CCITT No. 2 codes
at shift widths of 170, 425 and 850 Hz and a baud rate of 37 to 75
bauds. The demodulator oulput mzy be disp!ayea on the CRT at the
computer side after sending it by way of the RSC-232C line to the
computer.

The panel block is provided with switches and controls for operating
the receiver. Moreover, a large type custom fluorescent display tube is
employed for the dispiay the frequencies, modes, bands, meter tead-
ings and others.

The chassis block is constituted with the mother board as a key unit,.
for the interconnection of associated units. Owing to the use of the
mother board, the wire harnesses in the chassis have been lessened as
practicable and this improves tie reliability and the maintainability as

the result.

6.2 DESCRIPTION QOF UNITS
6.2.1 CFL-287 RF TUNE UNIT

The RF TUNE unit is compesed of a double tuning circuit, RF ampli-
fier and first mixer. The received signat entering through the antenna
terminal passes through a 20 dB-attenuator swilching circuit with K1 to
the double tuning circuit. In the double tuning circuit, the frequencies
are grouped into six bands in the range from 100 kHz to 30 MHz (refer
1o Table 6-2, below} and the decoder of IC1 and the transistor TRI are

7




operated to select desired band for the receplion in response to the

band switching signal fed from the CPU.

TABLE 6-2 DIVISION OF BAND FOR THE DOUBLE TUNED CIRCUIT

DIVISION FREQUENCY REMARKS
1 100 kHz-0.4 kHz LPF
2 0.4 MHz-1.6 MHz
3 1.6 MHz-4.4 MHz
ble tunt
4 4.4 MHz—12.3 MHz Dauble tuning
circuit
5 12.3 MHz~20.5 MHz
6 20.5 MHz-30 MHz

The voltage applied to the variable capacitor in the double tuning

circuit is generated in the CPU unit. This applied voltege is controlled

every 10 kHz so a5 to oblain the best tuning characteristics in accord-

ance with the receiving frequency. In addition, the double tuning circuit
kas such an advantageous point that 2 sharp resonance characteristic is
abtained as well as the change of the impedance of the antenna has only
a little influence on the detuning of the tuning circuit, that is, on the
resonance characteristics of the circuit; refer to Fig. 6-1. This receiver
effectively utilizes this advantageous point such that a high sensitivity

wiil be obtainable with any antenna.

SINGLE TUNING DOUBLE TUNING

The solid ina Indicales the response with the imped-
anca matchod with the antenna.
Thedaﬁ\edlmmdicatasmamsponsemmmhn-
pedance not malched wilh the amanna ard the funing
cirtwit being datuned.

Flg. 6-1 TUNING CHARACTERISTICS
i

The received signal passed through the double tuning circuit is ap-

plied to the RF amplifier. The RF ampifier in this receiver employs a

high power gain type amplifier composed of four low-noise junction
type FETs TR2, TR3, TR4 and TR5 connected in paraliel, Compared
with an amplifier composed of one FET only, that RF amplifier provides
a power gain as high as four times, 6 dB. and hence it realizes a high
sensitivity of the receiver block. The received signal amplified in the

(‘ RF amplifier is mixed with the first local signal in the first mixer com-

posed of transistors TR7 through TR10 and converted.into a first iF
signal of 70.455 MHz.

The first mixer employs a douhle balanced type mixer composed of

four low-noise junction type FET. Since the douhle balanced 1ype mix-

er suppresses the intermodulation componemts of the odd numbered

Lo

orders. it is capable of greatly reducing the intermodulation product L

distortion (IMD}, compared with a single balanced type mixer. Owing o

to this, the multiple signal characteristic is improved to thereby elevate

the receiver performance.

§.2.2 CFH-36A IF FILTER UNIT

The IF FILTER unit is composed of a second mixer, 2 group of IF..

filters, which determine the pass bandwidth of the receiver, anda noise

blanker circuit.

The first IF signal of 70.455 MHz from the RF TUNE unit is fco

through s monelithic filter (MCF) FL1 to the first IF amplifier of 'IR!
and amplified therein. To operate the TR as an AGC amplifier, it em:
ploys a dual gate type MOS-FET. The signal amplified in the first 11
amplifier is applied to the FET balanced mixer composed of TR2 am

TR3 and mixed with a second local signal of 70 MHz fed from the syn

thesizer block, thus converting into a second IF signal of 455 kHz. B:j_' _'

the way, the second local signal of 70 MHz is amplified in the transisto
TR4 and then supplied to the second mixer. :
The noise blanker circuit in the next stage is composed of 3 ga!

circuit and a noise amplifier, and the second IF signal of 455 kHz is fe

1 these twe circuits. The signal fed to the gate circuit passes throuy :

the filter FLZ and then through a balanced type gale circuit compost |

of diodes CD1 and CDZ. The signal fed to the noise amplifier, on U
other hand, is amplified by the noise amplifier c.umpused of TRS, Tl
and TR7. To this noise amplifier an AGC is applied from the AGC ¢
cuit composed of D4, TRB and TRS. The signal from the output of t

noise amplifier is fed to the noise detector {gate control) cireuit eo

posed of CDS, CDG, TR10, TR12, and TR13, which detects the noi ™

component only. It switches on and off the above described gate circ.

to thereby blank the noise component contained in the second IF sig

o.f 455 kHz. The signal from the output of the gate circuit is fed to it

celected among a group of the IF filters FL3, FL4, L5 and FL6, wh
provides required selectivity characteristics. Thereafter, it is senl
the BWC unit, if the BWC unit is incorporated. If the BWC unit is
incorporaled, the signal from the IF filler is sent lo the IF AMP un

6.2.3 CFL-243W BWC UNIT
The BWC unit is compesed of two mixers for the BWC (bandw

control), two local osciflators and crystal filter hoving a center freq: ;

cy of 400 kHz, The signal applied from the second IF stage of 455
is converled into 2 signal of 400 kHz by the mixer of 1C1 in the !
stage. This signal passes through the crystal filter FL1 of 400 ki
the mixer qf 1C2 in the latter stage, wherein it is converted again
an original signal of 455 kHz, which is then appiied to the IF AMP

“The locat oscillation signals to be fed to both mixers of IC1 and IC




obtained from the synthesizer of 1C3 and 1C4 in the DS system.

When you operate the BWC knob on the panel lace, the first Jocal
frequency ang twao local frequencies in the BWC unit change lo cause
the pass bandwidth to be continuously varied, This is due to the com-
bination of fiter characteristics of the filter FL3 or FL4 in the IF FIL-
TER unit with the filter FL1 in the BWC unit.

6.2.4 CAE-227TA IF AMP UNIT

The IF AMP unit is composed of a third local osciliator, third mixer,
second IF amplifier, third IF amplifier. demodulator, AGC circuit,
squelch circuit, fine amplifier and others.

The third local oscillator is composed of a 358 kHz-oscillator of TRS
and a buffer amplifier of TR10. The 358 kHz-uscillator employs a ce-
ramic oscillator X1. The diodes CD2 and CD28 are variable-capacitance
dicdes for fine adjustment of the ceramic oscillator X1 and they are
controffed with the control voltage fed from TR11. The third local
oscillation signal from TRY passes through the buffer amplifier of TR10
to the gate of the third mixer of TR3 as well as the Pin 2 of IC4, The
mixer of 1C4 mixes the local oscillation signal of 358 kHz with the BFO
signal to provide an output signal, which is used as a carrier signal for
the product detection. For the carrier signal frequencies by the modes

of operaticn, refer to Table 6-3, below.

TABLE 6-3 CARRIER FREQUENCIES FOR PRODUCT DETECTION

MODE BFO FREQUENCY | CARRIER FREQUENCY
RTTY(N) 457,210 kHz 99.210 kHz
RTTY(M) 457.085 kHz 99.095 kHz
RTTY(W} 456.870 kHz 98.870 kHz
cw 455,800 kHz 97,800 kHz
USB 456.500 kHz 98.500 kHz
LSB " 453.500 kHz 95.500 kHz
FAX 456.900 kHz 58.900 kHz

The IF amplifier is cumposé.d of a second IF amplifier of TR and
TR2 (455 kHz) and third IF amplifier of TR3 (87 kHz). The second IF
signal of 455 kHz is amplified by the TR1 and TRZ and then mixed in
the third mixer with the third local esciflation signal of 358 kHz fed from
TR10, whereby a third IF signal of 97 kHz is produced. The third IF
signal is fed through the NOTCH cireuit of TR4, TR5, TRG and T4 to
the third IF amplifier of TR7, which amplifies the IF signal. The TR4
and TRS in the NOTCH circuit form a change-over switch of the
NOTCH, wherein the TR4 turns ON to actvate the fixed T-NOTCH
cireuit of T4, when the NOTCH is ON. and the TRS turns ON to allow
the NOTCH circuit to pass the signal through, when the NOTCH is

OFF. Since the notch frequency is fixed, the fillering {requency is con-

irolled by adjusting the 358 kHz local oscillator frequency.

The 1C2 forms a demoduiator. When the mode is AM, il operates as a
synchronous detector, and when Lhe mode ‘is other than AM, it also
operates as a product detector. The carrier for the synchronous detec-
tion is fed to the Pin 2 of 1C2 from the limiler circuil of TR17. In addi-
tion, the carrier for the product detection is {fed to the Pin 2 of the 1C2
from the Pin 9 of 1C4 through the resistor.

The FM signal is demodulated with iCB. This IC is a one-chip type
IC. which incorperates @ limiter circuit, quadrature deteclion circuit
and others, and it is provided for the use of the FM demodulation anly.

‘Ihe AGC circuit is composed of recliﬁers of CD5, CDB, TR1Y and
TR20, time constant circuit based on 2 lime constan! determined by
C103 and R105, analog switch of IC5 and 1C6, and DC amplifier of IC7.
There are two rectifiers: one is a rectifier for the peak detection,
which is composed of CD6 and TR19 and operates when the mode is
CW or SSB, and the other is a rectifier for the mean value daetection,
which is composed of CD5, R98, C100 and TR20 and operates, when
the mode is AM. Switching over these rectifier is performed by the
analog switch of IC5. The IC6 is an anzlog switch for the switching-
over of the time constant.

The AGC voltage is provided from the Pin 7 of 1C7 and applied to
control the gates 2 of TR1 and TR2. Moreover, the AGC voltage is also
fed through R115 to the IF FILTER unit and used for the contro! of
TR17 in this unit.

The squelch circuit is composed of a comparator of 1C9 and tuning
circnit of TR35. The NRD-535 has been designed so that the squelch
may function for all modes of operation. To the Pin 5 of 1C9, the AGC
voltage is fed from the Pin 7 of IC7. In addition, to the Fin 6 of IC7, the
control voltage for the squelch is [ed from the panel contrel. Both two
voltages are compared in IC9; when the voltage on the Pin 5 of ICS is
higher than the voltage on the Pin 6 of ICO, that is, when the squeich is
closed, this causes TR35 to turn en, whereby it cuts off the AF outpul.

“The line amplifier is an AF amplifier for the external output, which is
composed of 1/2 of IC12. This amplifier cuts off the output, when the
squelch is closed.

Among other circuils, there is 2 BEEP tone oscillator of TR41. The
BEEP tone oscillator osciliates at approximately 2 kHz, when the key
operation on the panel is performed. The ?utput of this oscillator is

amplified with an AF amplifier, and beep tone sounds from the speaker

6.2.5 CMF-78 ECSS UNIT

The ECSS unit is capable of receiving desired signal as an AM wave
without suffering [rom any RF interference upon the receipt of the AN
RF wave, when its one side band is suffering from the RF interference
wherein lhc' ECSS unit extracts the other side band, without using an:
narrow band filter.

The ECSS unit is composed of a limiter-amplifier, synchrenous car




rier generator. mixer, phase shifter, adder-subtractor circuit and de-
modulated signa! siwtch-over circuit.

The 1C1 forms a lismiter-amplifier, which amptifies the third [F signal
of 97 kHz. The amplified signal is fed to the PLL circuit of 1C2, wherein
a carrier synchronous with the carrier of the AM wave is repraduced.
This PLL circuit employs a 90°-type phase comparator, wherein the
capture range of the PLL has been set approximately for £1 kHz
enough to ensure a good RF interference suppression effect. The re-
produced carrier is fed-to the phase shifters of +45° and —45° the
autputs of which are then fed to the mixers of 1C3 and 1C4, respective-
ly.

In the mixers of 1C3 and 1C4, the carriers are mixed with the third IF
signal of 97 kHz, and the outputs of these mixers are fed through the
AF phase shifters to the adder-subtractor circuit of IC7. The adder
civcuit provides a USB compenent of the input signal while the subtrac-
tor circuit provides an LSB component of the signal. The circuits have
been designed such that you may hear an AM voice, without suffering
from the RF interference, awing to the change-over circuit of iC1z,
which selects either the USB component or the LSB component in

accordance with the RF interference.

€.2.6 CGA-145L0O0P 1 UNIT

This LOOP 1 unit includes 2 PLL type synthesizer, which generates
frequenty signals in the steps of 1 Hz in a range between 70.555 MHz
and 100.454999 MHz, and it is composed of 2 frequency converter,
VCO and PLL IC.

The TR1Z in the frequency converter forms a frequency tripler cir-
cuit, which converts a frequency of 20 MHz into a frequency of 60 MHz
and feeds the output signal to the Pin 11 of 1C6. The iCE forms a mixer,
which converts the signal of 2.545 MHz to 2.445 MHz fed from the
DDS, into a signal of 57.455 MHz to 57.555 MHz. Thus converted
signal is fed to the SAW filter FL3, which eliminates unwanted compo-
nents, and then amplified by TR13. The amplified signal is fed to the
Pin 11 of I1C4.

The VCO shares the frequgncy signals in the range between 70.555
MHz and 100.454999 MHz v}ith three VCO's, as described below.

TR1, VCOIL: 70.555-80.454999 MHz
TR2, VCO2: 80.455-90.454999 MH:
TR3, VCO3: 90.455-100.454999 MHz

The TRY, TR10 and TR11 are transistors for swilching over the
VCO1, VCO2 and VCO3, and one of the transistors is set on according
1o the frequency under the control of the CPU. The output signal {rom
each VCO is fed through the buffer amplifier of TR4 1o the local oscilla-
tion amplifier of IC1 25 well as the local oscillation amplifier of 1C2. The
output signal from IC1 is led through the bandpass filter to the receiver
block as a first Jocal escillation signal of 70.555~-100. 454993 MHz.

i0

On the other hand, the output signai from 1C2 is \e be used for the
PLL, and it is converied into a signal of 13 teo 453 MHz by the mixer in
the next stage and the converied signal is fed through the lowpass filter
and the buffer amplifier of IC3 to the PLL IC of IC5. The internal con-
stitution of the PLL 1C of 1C5 is illustrated in Fig. 6-2, below.

Pin 5
e e e i b e e . T s —— e ey
} iC5 1
§ Relerance Divider : E'
| 1/H2 :
{ ' i
. whain Divider .
Pin 1% PD ——————é Pin 7
/N !
¥ i

HPin 8

i Unlack Detector

Tising Controlier

| i
S W S S—

Pind Pin3 Pinz
Data Latch  Clock

| SRS

Fig. 6-2 INTERNAL CONSTITUTIGN OF IC5

The divider of 1G5 is set to have [requency division ratios, as fol-
lows:
N,=130-430
Ny=20 :
The setting of the frequency division raties is performed, based or
the serizl data fed from the CPU. in addition, the reference frequenc)
of the PLL has been set for 100 kHz. Accordingly, a frequency ol I
MHz has been fed to the Pin 5 of IC5.

The receiving frequency fy, the VCO frequency fvco, the frequencf.

f;= on the Pin 11 of 1C5, and the frequency division ratio N; of the mai. .

divider are related to one another, as described below.
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Fig. 63 CONSTITUTION OF LOOR 1

It is assumed that a fraction of the receiving frequency fr at the 100
kHz-digit and higher-digits is F1 and the remaining fraction of the re-
ceiving frequency at the 10 kHz-digit and lower-digits is F2.

In the case of a frequency of 2.154 MHz, Em; example, F1is2.1 MHz

and F2 is 0.054 MHz.

fvco = T0.455+ 1R
fvco = fir+ip
N, = 10x¢13+F1L}
fir = Nyx0.1 MHz
fp = 57.455 MHz+F2.
When fp=12.354 MHz, for example, the parameters My, &, Tp, and
fvco are related, as shown below.
fg = &3 Ej MHz
F1 F2
fvco = 70.455 MHz+12.354 MHz
- @809 MHz |
N; = 10%{13+12.3}
= 253
fir = 263x0.1 MHz
= 25.3 MHz
f, = 57.455 MHz+0.054 MHz
= 57.509 MHz.

6.2.7 CGK-127A REF/DDS UNIT
The REF/DDS unit includes an address decoder, 20 MHz-S3TD 05C
part, DDS part, which forms a part of the synthesizer for generating

local oscillation signals in the range helween 70.555 MHz and

100,454999 MHz, synthesizer [or generating the BFO signal and
another synthesizer for generatiag the local oscillation signal of 70
MHz.

The address decoder is composed of a NAND of 1C13, addressable
jatch of FC14, and 3-t0-8 line decoder ol 1IC15 and IC16, and it supplies
the data from the CPU to the synthesizers.

The 20 MHz-STD 05C is composed of a 20 MHz-crystal oscillator of
TR5, buffer amplifier of TR, TR? and TR3, and 1/10-frequency divid-
er of 1C19. The reference frequencies for the synthesizers are all fed
from this oscillator. The output signal of 20 MHz from the TRS5 is fed by
way of the buffer amplifier of TRE to the pin 14 of IC19 as well a5 the
pins 16 of IC1 and iC2. The IC19 in the 1/10-frequency divider pro-
vides an output signal of 2 MHz. The waveflorm of this signal is shaped
by the lowpass filter, the output of which is then fed to the pin 10 of
1C12 and the pin 5 of 1C17 as welt as TRS. The signal amplified in TR8
is fed to the LOOP 1 unit.

The DDS is compesed of a DDS of IC1, level converter of IC) and
1C4, D/A converters of RAL and RAZ, constant-current circuit of IC5
and TR1, comparator of IC7 and [lip-flop of 1C8. The frequency data is
written into IC1 in the form of a serial data fed from the CPU. The data
from the CPU is fed to the pin 18 of IC1, while the CLOCK signal is fed
to the pin 19 of IC1. When the input data of 24 bits is applied to ICY,
the latch signal from the CPU is applied to the pin 17 of 1C1. Thus, one
cycle of the write of the frequency data is completed. The 1C1 converts
the serial data into a parallel data and then directly synthesizes the
frequency signals, based an the reference signal of 20 MHz being led to
the pin 16 of 1C1 in accordance with this paraliel data. The output signal
from the pin 37 of IC1 has a frequency as high as twice that of the
writlen frequency data. This output signal is a signal involving an error,
which is then applied to drive TR2 and cause Ci1 to be discharged.

The error output data is provided on the pins 38 through 47 of 1C
and fed to the ladder circuit of RAL which converts the digital data into
an analog data. Then, the anzlog data is fed to the pin 10 of 1C7. The

operation wavelorms of these citcuits are Mustrated in Fig. 6-3, below.

Pln & of thPin 10 of 17
{vVoitage of

c11)

Pin 7 ol IC7
—rt T 112

Tn L—
Pin 13 of IC8 lr——-——‘ I———-—"

Fig. 5-3 OPERATION WAVEFORMS OF CIRCUITS IN DDS




The widths of T1 through Ta vary in 2 range of U to 50 ns in accord-
ance with lhe magnitude of the error. in addition, the ICY is provided
with a frequency correction cireuit {or minimizing the error preduced,
depending on the lrequency. The frequency output data i5 provided on
the pins 26 through 35 of IC1 and digital-lo-analog-converted with the
ladder circuit of RA2, and resulting data is fed to 1C5 in the constant-
current circuit. Owing to this correction circuit, an output is abtained,
the phase jitter of which is a litte at any of the cutput frequencies in
the range of 0.545 MHz to 0.445 MHz in the DDS.

‘The output signa! {on the pin 12 of IC8} from the DDS is fed through
the bandpass filter of 0.545 MHz to 0.445 MHz to the pin 1 of IC12 in
the mixer. In this mixer, the signal is mixed with the signal of 2 MHz
fed to the pin 10 of 1C12 from the 20 MHz-5TD OSC and converted
into a signal in the range of 2.545 MHz to 2.445 MHz. Thus converted
signal (on the pin 6 of IC12) is {ed to the bandpass filter of 2.545 MHz
to 2.455 MHz, which eliminates unwanted wave components, and the
output signal from the filter is fed to the LOOP 1 unit, CGA-145.

The BFO signal synthesizer is composed of a DD3 of 1C2, D/A con-
verter of RA3, constant-current circuit of TR3, comparator of 1C6 and
flip-flop of 1C20. This synthesizer has the same circuit constitution as
the DDS for generating the frequency signal of 0.545 MHz to 0.445
MHz. The output frequency covers the range between 453.5 kHz and
457.21 kHz in the steps of 1 Hz. The DDS is not corrected with the
frequency, since the change width of the output frequency is a little.
Accordingly, the pins 26 through 35 of IC2 are not used. The BFO
signal (on the pin 13 of IC20) from the DDS is fed to the lowpass filter
to shape the waveform of the signai and then itis fedasa BFQ signal to
the receiver block.

The 70 MHz PLL synthesizer is composed of 3 YCXO of TR, buffer
amplifier of TR10, TR11 and TR15, PLL IC of IC17, and active lowpass
filter of TR12, TR13, and TR14. The output frequency of the VCXO of
TRO is 70 MHz. This signal is fed through the buffer amplifier of TR10
and TR11 to the pin 11 of IC17. The FLL IC of IC17 is the same as the
1C5 used in the LOOP 1 unit, CGA-145. For the internal constitution,
refer to Fig. 6-2. In this synthesizer the outpul frequency is fixed to 70
MHz and henee it is set for Ny=70 and Np=2.

The reference frequency of the P/D {phase detector) is I MHz. To
the pin 5 of IC17, a frequency signal of 2 MHz is fed from the 20 MHz-
STD OS5C and its frequency is divided 1/2 in the interior of IC17,
wherein the resultan! frequency is used for the reference frequency.
For the setiing of the N; of the main divider and the N, ol the reference
divider, the data, latch and CLOCK signals [rom the CPU are supplied
to the pins 4. 3 and 2 of IC17, respectively, and the settings are per-
formed in the form of serial data. In the phase detector, the phase-
compared output signal {on the pin 7 of 1C17) is converted into a DC
signal by the active lowpass filter composed of TR12, TR13 snd TR14,
and the DC signal is applied 1o control the frequency of the VCXOQ. The
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autpyl signal on the pin 8 of IC17 goes to the “H"-level, when the PLL
is not Jocked, whereby it drives the TR17 to thereby illuminate the
“UNLOCK" indicator of CD7.

§.2.8 CDC-493AD CPU UNIT

‘The CPU unit is main part for the control of the NRD-535. It em-
ploys an 8-bit type CPU of 1C1 for the centrol of associated circuits,
The programs of the CPU have been stored in an EP-ROM of 32 kbytes

(1C3) and data of the memory channels and others have been stored in .

s CMOS RAM of 8 kbytes (IC4). This RAM has been backed up witha

lithium battery BT1 and owing to this, the CPU unit is capable of hold-
ing the once stored data for a long time, even with the power switch i
set off. =
For the control of the analog circuils, the 1/0 controller of 1C5 and
1C6 is assigaed in use, while for the contral of the synthesizer cireuit,
the 1C14 is assigned in use. The IC12 and IC13 are USART's; the IC12
is used for the RS-232C at 4800 bps and the 1C13 is used for the data -
communication at 4800 bps with the CPU in the display unit, wherein® |
each IC operates for the communication in the [orm of serial data. The: :
1C7, 1C17 and TR form & voltage generator, which generates a voitage”
to be applied to the variable capacitor in the doubte tuning circuit of the ;
RF TUNE unit. It generates a voltage changed in a range of 5.47 ¥ io

20 V¥ in accordance with the receiving frequency.

6.2.9 CMH-530 RTTY DEMO UNIT

The RTTY DEMO unit is composed of an AGC circuit, mark filter
civcuit, space filter circuit, slide back detector circuit, code demoduia-
tor circuit, indicator driving circuit, printer dividing eireuit and control
circuit. :

The AF signal fed from the IF AMP unit is féd through the AGC..
circuit of 1C10 to both the mark filter circwit of 1C11 and space filter
cireuit of IC12. The mark filter is an active bandpass filter having a
center frequency of 2295 Hz and pass-band width of 30 Hz, approx:
imately. The space filter is also an active bandpass filter having a center
frequency selected among 2125 Hz, 1885 Hiz and 1145 Hz and pass .
band width of 30 Hz, approximately. Upon the operation of the space
filter, it is switched over the three center [requencies in accordance
with the shift width, The output signals from the filters are sent to the
stide hack detector circuit of 1013 as well as the driving circuit of 1C1£
for Elluminnliﬁg the mark and space LED famps on the furnished indica |
tor, CK}-61. The shide back detector circuit synthesizes the mark sign:':
with the space signal and detects resultanl signal. The detected signa
is fed through the code-normal and -reverse inversion gate lo th
USART of iC2 through for the serial-to-parallel conversion of the sig
nal.- Thus converted signal is sent by way of the data line to the CPt
unit, CDC-493AD. The paraflel interface IC of IC3 is provided for drir

ing the printer, however, the NRD-535 is not equipped with any printe




output terminal and hence the software does not process the ouipul
datz of the printer. The cleck provides pulses of 727 Hz, 800 Hz. and
I‘ 900 Hz for the baud rate, such that the frequency of 12 MHz is divided
: by 10 in the IC5 and further divided by 1650 for the 45.45 bauds, by

1500 for the 50 bauds, or by 1333 for the 75 bauds. The parallel inter-

face 1€ switches over the clock for the baud rate as well as the center

frequency of the space filter (the change over the shift width).

6.2.10 CDE-705 DISPLAY UNIT

The display unit is composed of 2 CPU for the processing of the
switch data on the display panel, driving of the lluorescent display tube,
and data communication with the CPU in the main frame, oscillator for
the clock, and controls i_ulerioci{eé with the control knobs on the dis-
play panel,

The CPU cireuit is, the same as the CPU unit in the main frame,

composed of an 8-bit type CPU of IC1, which is the center of this cir-
cuit, 32 kbyte type EP-ROM of 1C3 and 1/0 controller of 1C5, {C6 and

IC8. The IC5 has roles for driving the fluorescent display tube for the
display, and taking in the switch data. The 1C6 drives the fluorescent
display tube on ane hand and processes the data sent through the IC7
from the rotary encoder for the tuning dial, on the other hand. The ICB
is a USART, which performs the data communication at 4800 bps with
the CPU in the CPU unit, CDC-493AD.

The 1C9 is an 1C for the clock, which is working and has been backed

up with a power voltage of 5 V directly {ed from the power supply
circuit, even when the power switch is set off. The 1C10 is an A/D
converter, which takes in the conditions of the controls as well as the
dzta for the S-mater, The ICI1 and IC18 are iC's for driving the LED
lamps on the display panel. The IC17 is an analog switch, which
changes over the AF signal and the FINE TUNE voltage of the RTTY
DEMO unit, CMH-530.

6.2.41 CFQ-3557 MOTHER BOARD AND CHASSIS BLOCK
The mother pnaré is composed of cannectors for the interconnection
- of associated units, AF power amplifier circuit of 1C4, 1C6 for the RS-
232C, and 12 MHz-oscillator oi" X1 and ICB. The 12 MHz-oscillator
oscillates when the mode is set for the FSK, and the RTTY DEMO
unit, CMH-530, is incorporated. En addition, the mother board incarpe-
rates diodes CD5, CDG.} CD7 and CD8 for the rectification of the AC

power soutce, diode CD4 for preventing the DC power current from
reversely flowing, relay K1 for the TIMER QUT, input/output connec-
tors for the signals from the rear panel, and connectors for the connec-
tion with the panel block.

The chassis block includes the CBD-1080 AVR unit, power connec-

. ,( tors 121 and }22 and power transformer T1. The speakeris mounted on
b

the upper cover.
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SECTION 7: ADJUSTMENT

7.1 PREPARATION
For the adjustment of the NRD-533, the measuring instrurmnents are
required, which will be described in Paragraph 7.1.2. [f the required

measuring instrmments are not prepared, do not adjust unreasonably.

7.1.1 PRELIMINARY SETTINGS

7.1.2 REQUIRED MEASURING INSTRUMENTS FOR THE

ADJUSTMENT

DC {AC) voltmeler ..coooovvevvnes
Frequency COURLET ..ooavirennsns
High frequency voltmeter .......

(Vacuum tube voltmeter)

Digital voitmeter

10 kilz to 100 Mliz
455 kHz to 150 MHz,
0.001-3 Vrms

50Q

The switches and controls on the front panel should be set o avoid Level ELET cvvvivienerriniessass G00 olins, ~50 ¢Bm to 30 dBm
erroneously operating them, as listed below. In addition, return these Distortion meter ...coooeevernns 600 ohms, 0.5 10 30%
switches and controls o the following 9u§ilion5, whenever adjusting AF oscillalor ..oiiinnareieiaan 600 ohms, —70 10 20 dBm
them. Signal generator ........ovv.oeon.. 50 ohims, ~20 to 126 dBuV,
";ﬁ'r’; 90 kHz to 150 MHz,
i LOGK SWIEH .ecvoresrrrrnenne- OFF position with AM and FM modulations
RF GAIN 000! +vvveseneeeeenns Fully clockwise Trackifg-5CoPE vverereeraansanans 50 ohms, 400 kHz to 100 MHz
NOTCH GOnro! co.vevvrerensenns Fully counterclockwise Spectrum analyzer ......ccunee 50 ohms, 400 kHz to 100 Milz
SQUELCH control vvemnneeemoens Fully counterclockwise Aulo KEYEr .....coereerraerennana. Capable of switching on the RF signa
PBS CONO .+ coceeeceaeiians Mid position foc 20 mS and off for 100 mS
TONE CONED -ooeeervrrennarnes Mid positien O5citlosScope ovvvivrrrereiecennes Dual display type, DC to 100 MHz
BWE CORMOl cervnnerenrernnnnnes Fully counterclockwise Conversion transfermer ......... 4 ohms: 600 ohms, 3 walls
NB SWHER +ovvveveereeeecenaens OFF position Headphone ....ocoivivnorenccns ST-3, ete.
ATT SWIER oo eoeeeeeaesavaneen QFF position Extension cireuit board .........0 N}Z-667
7.1.3 STANDARD MEASURING CIRCUITS
(1) SENSITIVITY MEASUREMENT
Connect the measuring instruments, as shown in Fig. 7-1 below.
CANT EXT SP 4Q 16000 600Q
;SG ,_.——# NRD-535 (']l)———— trans fomer Level meter

Fig. 7-1 MEASUREMENT OF SENSITIVITY
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7.2 ADJUSTMENT OF UNITS
7.21 CBD-1080 AVR UNIT

RATING
NO. ITEM ADJUSTING PROCEDURE
{REF. VALUE)
1 | Power voltage check () Check the véltages at test points, using the digital voltmeter (DC).
(@ Check the voltage betwen CBD-1080, P18, No. 1 and chassis {earth). 4.8-5.2 Vdc
(3 Check the voltage between CBD-1080, P18, No. 3 and chassis {(earth). 8.7-9.4 Vdc
@ Check the voltage between CBD-1080, P18, No. 6 and chassis (earth). 10.7-10.9 Vdc
2 | 10.8 Vdc adjustment () Adjust the contral RV1 of CBD-1080, if the voltage between CBD-1080, P18, No. 6
and chassis (earth) deviates in excess of the range between 10.7 and 10.8 Vdc in the
above described power voltage check.
£ Serew-driver
{(tip width of 1.5mm)
Hole for adjustment
CBD-1080
7.2.2 CDC-493A0 CPU UNIT
o EDU RATING
NO. ITEM ADJUSTING PROC RE
) (REF. VALUE)
1 | TUNE voltage adjustment

-t

(@ Connect the digital voitage (DC) te TP1.
@ Adjust RV2 for a voltage of 5.74 Vdc on TP1 with the receiving frequency set for 400
kHz.

(3 Adjust RV1 for 2 voltage of 20 Vdc on TF1 with the receiving frequency set for 789.9
kHz.

@ Repeat steps () and (3, until both conditions are satisfied.

5.72-5.76 Vdc

19.8-20.2 Vde

{5




7.2.3 CDE-T05 DISPLAY UNIT

NO.

ITEM

ADJUSTING PROCEDURE

RATING
(REF, VALUE}

Fluorescent display tube

D Connect the oscitioscope to the collector of TR2 and check the waveform. In this

check, there should be not any abnormal escillation.

TR2 collecter

i

fsb—a] 1BVp-p
5ops SOHS

TR12 base
v

v
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7.2.4 CGK-127A REF/DDS UNIT

( RATING
: NO. 1ITEM ADJUSTING PROCEDURE
(REF. YALUE)

1 | DDS cancel adjustment (D Connect the spectrum analyzer to TP1.
Fcenter=500 kHz, Span=10 kllz and BW=100 Hz.
@ Settings: Fr=0.4501 MHz and MODE=AM.
@ Adjust RV1 so that the side spurious response may be minimum (A may be max-

imum).

P |

nd
1 800Hz

500kHz

2 | 2 MHz balance adjustment | (I} Connect the spectrum analyzer to TP5.
Fcenter=2.5 MHz, Span=5 MHz, BW=1 kHz.
@ Settings: Fr=0.4501 MHz, MODE=AM.
( Adjust RV3 so that the 2 MHz comporent may be minimum.

3 | 70 MHz PLL adjustment (D Connect the digital voltmeter (DC) to TPB.

(@ Check the voltage. In this time, the LED CD7 must be illuminating (indicating lhe‘ 2~7 Vdc
focked siate).

@ Make sure the LED CD? iluminates when grounding TP8 {unlocked state}.

@® Connect the vacuum tube voltmeter to TPY and adjust T1 for 2 maximum output

voltage.

4 | Frequency measurement (@ Connect the frequency counter to TPS.

3

i (@ Measure the frequency of oscillation. 70 MHz+50 Hz

5 | BFO cancel adjustment (D Connect the spectrum analyzer to TP6.
Feenter=455.8 kHz, Span=500 kHz, BW=1kHz.
(@ Set for MODE=CW and adjust RVZ for a minimum side sprious response.




7.2.5 CGA-145 LOOP 1 UNIT

RATING
NO. 1ITEM ADJUSTING PROCEDURE
(REF. VALUE)
1 | AVR adjustment (D Connect the digital voitmeter (DC) to TP4.
(2 Adjust RV1 for a voltage of 8.5 Vdc. 8.4-8.6 Vde
2 | 60 MHz tuning (D Connect the vacuwn tube voltmeter to TPS.

(@ Adjust T1 for a maximum output.

3 | 57 MHz tuning ® Connect the vacuum tube voltmeter to TP6.

@ Adjust T2 for a maximum outpul.

4 | VCO adjustment () Connect the digital voltmeter {PC) to TPL.
(@ Switching over the receiving frequency as tabulated below, and adjust the control
voltage for VCO.

Receiving frequency Adjusting trimmer Control voltage
5.999 MHz Cvl 7.540.1 Vdc
19.999 MHz cvz 7.520.1 Vdc
29.999 MHz ; Cv3 7.5:30.1 Vdc

(& Make sure the lock out does not take place at the receiving frequency ranging from | LED CD1) turns off.
100 kHz to 25.998 MHz.

@ Moke sure the LED CD11 illuminates in the unlocked state such as the change-over

of the frequency. However, it should turn off immediately.

5 | Operating levels check at | () Check the operating levels, using the vacuum tube voltmeter.
check points

1C5, Pin 11 0.1 Yrms or more

- TP2 0.12 Vrms ar more
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7.2.6 CAE-227A1F AMP UNIT

NO.

ITEM

ADJUSTING PROCEDURE

RATING
(REF. YALUE)

NOTCH frequency

adjustment

1F AMP tuning

Noteh ON-OFF adjustment

Notch adjustment

—

(© Connect the frequency counter and vacuum tube voltmeter to TP4.
® Set the NOTCH cantrel on the front panel to mid position.
@ Adjust RV2 for a frequency of 357 kHz.

(@ Control settings:
RF GAIN: Fully clockwise
NOTCH: Fully counterclockwise
AGC: OFF
MODE: AM
NOTCH: OFF (LED CD4 turns off)
BANDWIDTH: INTER
ATT: OFF
@ Connect the vacnum tube voltmeter to TP2.
(@ Connect the signal generator (50 chms, CW, 7.1 MHz, 5 dBp) to the ANT connecter
on the rear panel. '
@ Set the receiving frequency to 7.1 MHz.
® Adjust T1, T2, T3 and T5 for 3 maximum output voltage.

(D Adjust RV3 so that the LED CD4 may be turns off when the NOTCH control is set to

OFF position and illuminated when set to the ON position.

Adjustable msition——n%@

(D Connect the same measuring instruments as the above described IF AMP tuning and
set in the same receiving conditions as in the IF AMP tuning.

(3 Set the signal generator for an output level of 40 dBu.

(@) Adjust the RF GAIN contrel for a reading of 10 mVrms on the vacuum tube volt-
meter.

@ Adjust the AF GAIN contro! for a reading (of the AF output) of 20 dBm on the jevel
meter.

(& Set the NOTCH control to the mid position.

@® Adjust T4 and RV1 for a minimum reading on the level meter.

1




i NO.

ITEM

ADJUSTING PROCEDURE

RATING
{REF. VALUE)

AGC adjustment

S-meler adjustment

Detector circuit carrier.

level

(® Control settings:
Receiving frequency: 7.1 MHz
MODE: AM
BANDWIDTH: INTER
AGC: ON
NOTCH: OFF
ATT: OFF

@ Connect the measuring instruments as shown below.

CAE-227TA yACUUM TUBE VOLTMETER

(@ Set the signal generator for an output feved of 100 dBx.

® Adjust RV4 for a reading of 10 mVoms on'the vacuum tube voltmeter

(® Set the MODE to LSB and in the same manner and measure the level on TP2.
NOTE: Adjustable resistor: R9S

(D) Set for the condition lo measure the sensitivity.
@ Control settings:
Receiving frequency: 7.1 MHz
AGC: ON '
ATT: OFF
MOQODE: LSB
BANDWIDTH: INTER
@ Set the signal generator for a frequency of 7.1 MHz and a level of 40 dBu, CW.
@) Adjust RVS for a reading of 59 on the S-meter.

(@) Connect and set the measuring instruments in the same receiving conditions as in the
AGC adjustment described abave.
Sel the signal generator for a leve! of 40 dBp.
(@ When setting the MODE to AM and LSB, and check the voltage on TP3.
NOTE: Adjustable resistors:

9-11 mVrms

AM: RS0

158: R67 MODE

VOLTAGE ON TP3 .

AM
LsB

0.1-0.15 Vrns
0.04-0.06 Vrms
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: RATING
- NO. ITEM ADJUSTING PROCEDURE
(REF. YALUE}

8 | LINE OUT adjustment (@ Set for 7.1 MHz and LSB sensitivity receiving condition:

AGC: SLOW

56 level: 40 8B

@ Connect the level meter of 600 ohms to the LINE QUT of the coanector J36 on the
rear panek

(@ Adjust RVS for a reading of —2 dBm on the level meter

g | ¥M receiving circuit (@ Set for a frequency of 7.1 MHz and FM sensitivity measuring condition:
SG level: 40 dBp
@ Adiust T6 for a maximum AF output, witheut distortien.

10 | Squelch adjustment @ Control settings:

AGC: FAST

- :’"; RF GAIN: Fully clockwise
ANT terminai: Opened
@ Set the MODE 1o LSB and rotate the squelch control to check at which position the | Range A

S squelch tumms onfoff.
NOTE: A&;ustabie resistor: R167

: (® Set the MODE to FM.
Adjust RVE so that the squelch may turn on/off at specified pasition with rotating the | Range B

squelch control.

St |

—
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7.2.7 CFH-38A IF FILTER UNIT

NO. ITEM

ADJUSTING PROCEDURE

RATING
{REF. VALUE)

1 | 70.455 MHz MCF
adjustment (single unit

adjustment)

2 | Second mixer injection

level

NOTE:; This adjustment have need of an exclusive 1est bench (not {or sale} and hence do
not adjust unreascnably.

(D Connect the tracking-scope as shown below.

£0-OHM-CABLE

MOST SHORT TRACKING

CONNECTOR _ . O Z, INPUT
OF BENCH !
PR en P :
i i
| [ S 08 il
1
oy 1 T3 T .
509 e et et e e i e e o

(@ Adiust CV1 and T4 for 2 maximum output at point of 76.455 MHz.

@ Adiust T1, T2 and T3 so that the 6 dB-bandwidth may exceed a range of 7.5 kHz.
Adjust ‘F1 and T2 so that the response may be flat within the pass band.
Adjust T3 for desired bandwidth.

@ Adjust T1 and T2 for an attenuation of 70 dB or more at 69.545 MHz.

A
1
et
69.54% 70,455
MHz MHz

(5 Repeat steps (D, (3 and @) until the specifications are satisfied.

(i) Connect the vacuum tube voltmeter to TP2 and adjust T8 for a maximum reading on

the volimeter.

A=70 dB or more
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Dl

NO.

ITEM

ADJUSTING PROCEDURE

RATING
(REF. VALUE)

Signal tuning

Noise bianker adjustment

Meoise AMP tuning

Noise AMP AGC

Sensitivity adjustment

Batance adjustment

—_

NB-2

(D Set for 7.1 MHz and 558 sensitivity measuring conditions:
AGC: OFF
@ Connect the vacunm tube voltmeter 1o TPZ of the CAE-227A IF AMP unit.
(@ Set the signal generator for a level of 5 4By and adjust T4 through T7 for a maximum

reading on the vacuum tube veltmeter.

(D Set for 7.1 MHz and AF sensitivity measuring conditions:
S§G: 10 dBu, CW.

(@) Connect the auto keyer and oscilloscope as shown below.

TP3 CFH-36A
NRD-535

5G AUTO KEYER
OSCILLOSCOPE

Mark  20ms
Space 100ms

(3 Set the NB-1 to ON and the NB control for a maximum level ({uily clockwise posi-
tion}.

@ Set the auto keyer for mark held.

(® Adjust T9, T10 and T11 for 2 maximum cutput on TP3.
If ditficult to take the maximum point, adjust the NB level or SG level.

Operate the auto keyer,

() Varying the output level of SG from 10 to 108 dBp and check the waveform on TP3.

® Rotate RV1 fully clockwise (maximum position)

@ Set the oscilloscope for dual display made and connect the channel 1 10 TP3 of CFH-
36A and the channel 2 to TPZ of CAE-227A.

{® Operate the auto keyer and adjust RV2 of CFH-36A so that the spike level of the

waveform on TP2 of CAE-227A may be minimum.

CFH-36A  TP3 __.t______:}———

CAE-227A TPZ -——l{:’:j——
SPIKE/l ‘

A

(3 Make sure the above described width A enlarges when the NB switch i3 set to the
NB-2 position.

0 .6"*0.8'\"’5:#1)5
oy

Flat
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7.2.8 CFL-287 RF TUNE UNIT

: RATING
NO. [TEM ADJUSTING PROCEDURE
(REF. VALUE}
1 | TUNE adjustment (D Connect the output of the tracking-scope to ANT and the input of the tracking-scope
to TPL.
(@ Adjust the tuning controls as tabulated below,
TUNING RECEIVING FREQUENCY | CONTROL
' | 300 kHz std.
attenuation
400 kHz
400 kHz LPF 0.4 MHz or less
3 dB or less
600 kHz
30 dB or more
suB 0.8 MHz T9, 10
0.8-~1.599 MHz 1.599 MHz —
0.4-1.6 MH:z
MAIN 0.799 MHz CVs, §
0.4-0.793 MHz 0.4 MHz —
SuB 2.65 MHz 17.8
2.65~4.399 MHz 4.399% MHz -
1.6-4.4 MHz
MAIN 2.649 MHz Cvs, 4 TUNE deviation
1.6-2.649 MHz 1.6 MHz — 3 dB or less
SUB 7.4 MHz 5, 6
7.4-12.298 MHz 12.299 MHz —
4.4-12.3 MHz
MAIN 7.399 MHz cvl, 2
4,4.7.399 MHz 4.4 MHz —
12.3 MHz - T3, 4
12.3-20.5 MHz
20,499 MHz —
! 20.5 MHz 1, 2
20.5-30 MHz
29.994 MH:z -
Example: SUB 0.8-1.599 MHz
(1) Set for a receiving frequency of 0.8 MHz.
(2) Adjust T9 and T18 for a tuning frequency of 0.8 MHz.
(3} Check if the receiver is tuned at 1,599 MHz when setting for a receiving frequency of
1.599 MHz. In this step, if the TUNE deviation takes place, return to siep ®to
readjust for equalizing the TUNE deviatien.
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NO.

ITEM

ADJUSTING PROCEDURE

RATING
(REF. VALUE)

1st mixer injection level

Signal tuning

1st mixer balance

(@) Set RV1 to mid position.

(2 Connect the vacuum tube voitmeter ta TP2.

(@ Switch the receiving frequency over the range from 100 kHz to 29.99% MHz in steps
of 1 MHz and check the level.

() Set for 7.1 MHz and S3B sensitivity measuring condition:

AGC: OFF

(@ Connect the vacuvm tube voltmeter to TP2 of CAE-227A.

@ Set the 5G for a level of 5 dBp and adjust T12 for a maximum reading on the volt-

meter.

(@ Set for a receiving frequency of 100 kHz and the MODE to CW.

(@ Adjust RV1 for a minimum spurious beet.

0.5 Vrins or more




7.2.9 CFL-243W BWC UNIT

( RATING
NO. ITEM ADJUSTING PROCEDURE
{REF. VALUE)
1 | 20 MHz ievel (D Fully counterclockwise rotate the BWC contrel on the front panel of NRD-535.
(@ Check the level on TPS, using the oscilloscope. 2 Vp-p or more
2 | DDS cancel (® Connect the oscilloscope to TP6E and adjust RV1 so that the jitter A of the wavelorm
shown in the right diagram may be minimum. _L———a—
Connect the oscilloscope to TP7 and adjust RVZ in the same manner. ! !
A
3 | Local level and frequency (D Check the levels on TP2 and TP3. using the vacuum tube voltmeter. 0.1 Vnins or more

(@ Check the frequencies on TP2 and TP3, ysing the frequency counter.

BWC control fully counterclockwise

TP2 855 kHz

TP3 855 kHz

7.2.10 CMF-78 ECSS UNIT

NO.

ITEM

ADJUSTING PROCEDURE

RATING
(REF. VALUE)

VCO adjustment

(D Set the receiving frequency to 7.1 MHz and the mode to AM.

(@ Connect the signal generator to the antenna and set for a frequency of 7.1 MHz and
output ievel of 40 dBp.

& Connect the digital voltmeter to TP4 of CMF-78,

@ Set the ECSS to ON and adjust RV1 for a voltage of 4.5 V on TP4.

4.3-4.7 Vde
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7.2.11 CMH-530 BTTY DEMO UNIT

RATIN
NO. ITEM ADJUSTING PROCEDURE ING
(REF. VALUE)

1 § Fitter adjustment (D) Connect the signai generator, frequency counter, and CKJ-61 indicator as shown be-

fow.
ANT
s
EXT 3 = FREQUENCY COUNTER
56 : E CrI-61 l
560} SPACE
T
RECEIVING INDICATOR
7.1MHz FREQUENCY | 7.1MHz
60dBH MCDE DAY
ow BANDWIDTH : WIDE
AGC : FAST

RECEIVING FREQUENCY: 7.1 MHz
MODE: RTTY

BANDWIDTH: WIDE

AGC: FAST

(® Ruotate RV2 and RV3 fully clockwise.
@ Connect the channel 1 of the oscilloscope 10 TP4 and the channel 2 to TPS,

@ Finely adjust the signal generator frequency or the receiving frequency so that the
output frequency of the EXT SP may be 2295 Hz. '

; & Adjust RV4 for a maximum output level on TP4.

In this time, the output level is saturated, and hence clockwise rotate RV, until the

output level is not saturated.

___ Set for a shift width of 170 Hz (85 Hz}.

() Finely adjust the signal generator frequency or the receiving frequency so that the
autput frequency of the EXT SP may be 2125 Hz.

Adjust RVS for a maximum output level on TP5.

Adjust the space filters for 1895 Hz and 1445 Hz in the same manner as steps (&

through (&).
4y —
i
SPACE FILTER SHIFT WIDTH CONTROL
1895 Hz 400 Hz RV6
1445 Hz 850 Hz ‘ RV7

2 | Output level adjustment (D Set for a shilt width of 425 Hz (£212.5 Hz).

@ Finely adjust the signal generator frequency or the receiving [requency o that the
output frequency of the EXT SP may be 2255 Hz or 1B95 Haz.

i ( @ Adjust RV2 or RV3 so that the output levels on TP4 and TPS may be equal.

Eo ® Adjust RV1 so that the output levels on TP4 and TP5 may be equal to 8 Vp-p.

b
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SECTION 8: TROUBLESHOOTING

8.1 QUTLINE OF TROUBLESHOOTING

The trouble of the receiver includes only those caused by the failures
of the receiver itself but also those caused by the misunderstandings in
view of the operation as well as the causes originating from other than
the receiver, which results may appear on the receiver. It is, hence,
essential Lo calmly investigate which causes the trouble between a [ail-
ure of the receiver itself and any external problem.

in this section, the procedure is given for finding possible troubles of
the receiver itsell. Once the trouble is located, replace associated unit
involving the location of the treuble, or procure new parts according to

the Section 10 Parts List and replace them,

8.1.1 CHECK OF POWER CIRCWT

Upon the investigation of the trouble in the receiver, the voltages of
the power supply should be checked at first.

The power supply unit CBD-1080 locates at the rear panel of the
main frame. The power voltages of 10.8 V, 8 V and § Vdc of this unit
should be checked. If any abnormal condition is found, pull off all the
plug-in units. In addition, pull off all the connectors on the panel block,
except the connector P39, If the abnormal condition still exists in the
power supply unit this time, then it may concludes that the power sup-
ply unit is defective. i, however, the voltage of 10.8 V can be adjusted
again, adjust it and verify the operation.

In the case of the 5 V being abnormal, make sure there is no [ailure
in the panel block, since this power veitage is supplied to the pane!
block through the cornector P37. If each power voltage is not abnor-
mal, when the plug-in units are disconnected, then return the units to
the originat places one alter another, whereby any delective unit is
{ound. If the substitute units are presented at haﬁd, replace them and
make sure they aperate normally. For any defective unit, if any, check
at first whether or not any short circuit exists in the power supply and
paris due to the solder bridge i:;r impurities. In addition, for the C-MO5
1C’s or the like, check whether or not they have heated abnormally.
This is the measure for the check.

If any deflective parts is lound.lreplace them with new parts and

check the operation.

8.1.2 RECEIVER SENSITIWTY POOR

The case where the sensitivity lowers will be described below.

H there are the substitutive units at hand, then try to replace the RF
TUNE unit, CFL-287, at first. Successively, try to replace the IF FiL-
TER unit, CFH-36A. IF AMP unit, CAE-227A, and CPU unit, CDC-

493AD in this order, and find any defective unit. If the sensitivity still

remains poor alter replacing ali these units, then check the mother
board, CFQ-3597, which connects associated units to the antenna.

In the case of no substitutive unil, you mus! find which unit is defec-
tive. The procedure for finding this will be described below.

Check whether the sensitivity is poor in all the bands (for the bands,
refer to the description of the coperation in the receiver block) or in a
specific band only. The checking method is as follows: If the signal
generator or the like is present at your hand, measure the sensitivity at
each band and compare the measured value with specified value. if the
signai generator or the like is not obtainable, try to receive the broad-
cast wave in each band, then operate the controls te pass the received
signal through the tuning circuit at one hand and take the pass epera-
tion 1o pass the signal through the bypass filter of 1.6 MHz on the other
hand, Thus, determine in which band the sensitivity ic peor, hzred on

the difference of the sensitivity between both operations,

(1} Sensitivity poor at specified band
in the case where the sensitivity is poor at specilic band, the
following tivee points are considerable for a defective part.
a) Band change-over of the tuning circuit
Some parts may be defective. Check IC1 and CD5 through
CD10 in the CFL-287 unit and IC6 in the CDCA493AD unit.
b) Tuning circuit
Sotme parts may be defective and poor adjustment is possi-
ble. At first adjust again according to the adjusting proce-
dure. If this readjustment is not effective, some parts may be
defective. Check the tuning transformers in the CFL-287 unit
as well as the trimmer capacitors and SUB band change-over
reiay.
¢} Tuning voltage generator circuit
Some parts may be defective and poor adjustment is possi
ble. At first adjust again according to the adjusting proce-
dure, If this readjustment is not effective, some paris may be
defective. Check the tuning voltage generator circuit in the

CDC-493AD unit.

(2) Sensitivity in all the bands
In the case where the sensitivity is poor over all bands, 2 defec
tive cireuit will be found by checking the levels at some points ol
the route of the received signal. To do the checks, the levels a
the check points are measured, with referring to the level dia
grams in Paragraph 7.3. Search the circuits for a point, where ti

meaured value is greatly different from the standard value on th
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level diagram. It is noted that the standard values on the level
diagram are somewhat different from the measured vaiues.

If the defective circuit invelves some adjustable points, readjust
them according to the adjusting procedure. If this readjustment is
not eflective, some parts may be defective. Check possible parts

belongiog to the defective circuit.

8.1.3 NO SOUND FROM SPEAKER

As for the case where no sound is produced at s}l from the speaker,
the procedure for focating a defective circuit will be deseribed below.

At first, check whether the connecting line of the speaker is broken
or not and whether the MUTE ierm.inai on the rear panel is used or
not.

Next, make sure the PLL loap in the synthesizer block is not locked
out. The lock out state can be checked with the UNLOCK LED of
CD10 in the CGA-145 unit and the UNLOCK LED of CD8 in the CGK-
127A unit. .

If the synthesizer block is operation normally, then check the squelch
circuit. Try to rotate the SQUELCH contro! on the front pane! and see
the SQUELCH LED on the front panel. H this LED remains illumi-
nated, the squelch circuit may be defective. The squelch circuit actu-
ates different circuits between when the FM mode is selected and
when ather mode is selected, as explained in the Description of Opera-
tion. If, accordingly, the squelch circuit is abnormal, irrespective of the
mode, then check IC9, IC10 and IC11 in the CAE-227A unit as well as
the SQUELCH contrel RV5 on the front panel. If abnormal with the FM
mode only, then check the FM detector circuit, above all, 1C8 in the
CAE-227A. If abnormal with other mode than the FM mode, then check
the AGC circuit in the CAE-227A,

8.1.4 THE OPERATION NOT POSSIBLE
In the case where a failure exists in the control system, ie., the
control block and the panel block, the NRD-535 may be no more oper-
able. The control block and the panel block in the NRD-535 icorporates
their respective micracnmpusgrs. If the microcomputer faults or its
peripherat IC is defective, thelcperation of the receiver may be also nat
possible. By the way, to search the controf system for either defective
microcomputer or. any defective IC, you must be familiar with the basic
performance of each IC and as well as in what way the IC is used from
the viewpoint of the constitution of the circuit, and then check the IC's
one after another.
In this paragraph, for occurred troubles, only clearly considerable
causes will be described below.
a} Ng display with power-on
s the power circuit for the fluorescent display tube normally
operating? Check the choke coil L1, transformer T1 and transis-

tors TR1 and TR2 with respect to the damage or the like. Is the
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heater for the fluorescent display tube not broken? Visually check
the healer.
b) No operation with the switch pressed; the display satisfactory
If one switch does not operate, check the switch itself. 1l sever-
a} switches become defective at once. check 1C5 and IC6 in the
CDE-705 unit.
¢) The receiving Irequency not changeable by rotating the ltuning
dial; the key switches satisfactory
Check PG1 and IC7 in the CDE-705 unit.
d4)  PBS or BWC net operative
1f the PBS or BWC is not operative, check the PBS control RVi
or the BWC control RV2 in the CDE-705 unit, respectively.
e} The internal clock deviating
if the time deviation of the internal clock is great, then connect
the frequency counter to TP1 of the CDE-705 DISPLAY unit and
adjust the trimmer capacitor CV] so that the frequency of oscilla-

tion may be 64 Hz.

8.1.5 NOTCH NOT TURNING OFF

In the case where the NOTCH circuit remains operating even when :

the NOTCH control is set to OFF, readjust according to No, 3 for the | |
CAE-227A IF AMP unit in Paragraph 7.2.6.




.. SECTION 9: CIRCUIT DIAGRAM AND COMPONENT
(. LAYOUT
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287 RF TUNE UNIT
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CFL-287 RF TUNE UNIT
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IF FILTER UNIT
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