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Introduction

This manual describes information necessary for maintenance
of the NRD-525 Receiver. We hope the manual will be helpful
to you in maintenance and repair.
For the details of operation of the NRD-525, please refer
to the instruction manuals for NRD-525 and optional units.
The following units are available as options for the NRD-525
Receiver:

# VHF/UHF converter CMK-165

# RTTY demodulator CMH-530

# RS-232C interface unit CMH-532

First, this manual describes standard information about the
NRD-525 not equipped with optional units. Then, it

proceeds to description of information about optional units.



1.

1-1

OPERATION

Units
The NRD-525 is roughly classified into the five blocks:
chassis, receiver, synthesizer, control, and panel.
The chassis block consists of the rear panel, power
supply circuit and motherboard which mutually
connects plug-in units.
The receiver block consists of the following three
units:
1) HF Tuning Unit (CFL-205)
This unit consists of the electronic double tuning
circuit, RF amplifier circuit and lst mixer circuit.
2) IF filter unit (CFL-36)
This unit consists of 1lst IF filter circuit, 2nd
mixer circuit and noise blanker circuit.
3) IF AF amplifier unit (CAE-182)
This unit consists of the notch filter circuit, IF
amplifier circuit, AF amplifier circuit, demodulator

circuit, AGC amplifier circuit and squelch circuit.

The synthesizer block consists of the following two
units:
1) Loop 1 unit (CAG-131)
This unit gencrates lst local signal by synthesizer.
lst local signal covers 70.543VMHz through 104.453MHz

in 1kHz steps. (See Table 1-1)



2) Loop 2 unit (CGA-132)
This unit generates 2nd local signal and BFO signal.
2nd local signal covers 69.99899MHz through
69.99800MHz in 10Hz steps. BFO signal is de-

termined by the mode. (See Table 1-1 and 1-2).



The control block consists of the following two units:

1)

CPU unit (CDC-353)

This unit includes the microcomputer and its pe-
ripheral circuit and control voltage generator
circuit. The microcomputer controls the receiver,
synthesizer and panel blocks. Voltage generated
by the control voltage circuit is used to control
the double tuning circuit.

Data I/0 unit (CMH-632)

This unit includes the reference signal generator
circuit (12.8MHz), counter circuit of synthesizer

and peripheral circuit for the microcomputer.

The panel block consists of the following two units:

1)

Display unit (CDE-418)

This unit includes the controls and switches used
to operate NRD-525, large Vacuum fluorescent
display and microcomputer. The vacuum fluorescent
display indicate the frequency, mode, band, etc.
Jack unit (CQB-40)

This unit has the PHONE jack and RECORD jack.

1-2 Details of Blocks

1-2-1

Chassis Block

o Rear Panel:

The following connectors, terminals and jacks are

located on the rear panel of NRD-525:



MF/HF ANT Lo-Z connector

An antenna with low impedance (inverted-L type,
doublet, or Yagi antenna) can be connected to this
connector. For connection to the antenna, a coaxial
cable (500 or 75%) should be used.

MF/HF ANT Hi-Z terminal

An antenna with high impedance (5 or 6ém long copper
wire) can be connected to this terminal.

ANT switch

This switch is used to select an MF/HF antenna
with low or high impedance.

GND terminal

A grounding wire is connected to it. Be sure to
ground NRD-525 to prevent personal injury due to
electric shock and trouble due to interference by
other devices.

LINE OUT jack

This is a jack for received audio output. The
output impedance and output level are respectively
set at 6002 and 0dBm.

EXT SP jack

This jack is used to connect an external speaker.
When an external speaker is connected, the built-in
speaker is automatically turned off.

SIDE TONE jack

When signal from another device is entered into
this jack, it can be monitored with the speaker for

NRD-525.



h.

MUTE jack

This jack is used to control on/off of AF output.
When the line connected to this jack is grounded,
the AF output is muted (OFF).

DC OUT jack

This jack is used for 10.8V DC output. Maximum 30mA
can be output.

TIMER OUT terminal

The signal from the relay contacts used to control
an external device with the aid of the timer is
output from this jack. The contact capacity is 24V
DC, 3A maximum. You should not connect the AC power

to this terminal.

PRINTER connector

If an output is to be fed to the printer when the
optional RTTY demodulator CMH-530 is used for
reception of RTTY, the printer must be connected to
this connector.

MARK/SPACE jack

Output for mark and space signal indicatof in case
the optional RTTY demodulator is used for reception
of RTTY. It can be connected the X and Y axes
inputs of an oscilloscope or CKJ-61 attached to the
demodulator unit.

RS-232C connector

This connector is used when NRD-525 is controlled

by another device through the optional RS-232C interface-



unit (CMH-532). This connector is attached to the
CMH-532, not provided as a standard accessory.
It is covered with a cap.
n. DC power connector
This connector is used to supply DC power (standard
13.8V) to NRD-525.
o. AC power connector
This connector is used to supply AC power to NRD-525.
p. AC voltage selector with fuse
This voltage selector has a fuse for AC power source
(1A) . The source voltage is selected from 100, 120,
220 and 240V AC by this selector.
q. VHF/UHF ANT connector
This antenna connector (50Q) is used to receive VHF
band and UHF band with the aid of the optional
VHF/UHF converter (CMK-165). This connector is
attached to the ¢Mx-165, not provided as a standard

accessory. It is covered with a cap.

0 Power Supply Unit
DC10.8V, 9V and 5V are regulated from the AC power
(100, 120, 220, or 240V) or 13.8V DC.
10.8V is supplied to the receiver and synthesizer
blocks. 10.8V is turned on and off by the microcomputer
when the power switch is put to the TIMER position.
With the aid of the regulator IC for the power source,

9V is supplied to the AF amplifier for the speaker and



to the drive voltage generator circuit for the vaccum
fluorescent display on the panel. There are two 5V
systems. Regulator ICs for power source is used

for these two 5V systems. One is mainly supplied as
power source for IC in the control block. The other
one is used for backup to RAM IC and clock IC in

the CPU unit. The 5V backup input to the regulator
IC is taken from the line in front of the power
switch. So RAM and CLOCK ICs are always powered even
when the power switch is turned off as long as the AC

or DC power is connected.

1-2-2 Receiver Block
Let us see the flow of signals in this block.
The 90kHz-33.9999MHz signal entered through the antenna
is sent to the CFL-205 HF TUNE unit. Further, the
signal is sent to the radio frequency input tuning
circuit through the arrester diode used for protection
of input circuit. The attenuator switch is on at this
time, a 20dB attenuator is inserted in the signal
route before the received signal is sent to the tuning
circuit. The tuning circuit consists of the low-pass
filter for 400kHz or less and five double tuning
circuits using the variable capacitor diodes, and
covers all receiving frequency range. Each tuning

circuit covers the following frequency ranges:



RF Band No. Frequency range (MHz)
Band 1 0.09 - 0.399 (LPF)
Band 2 0.40 - 0.799

Band 2 sub 0.80 - 1.599

Band 3 1.60 - 2.649

Band 3 sub 2.65 - 4.399

Band 4 4.40 - 7.399

Band 4 sub 7.40 - 12.299

Band 5 13.30 - 20.499

Band 6 20.50 - 33.999

Selection of these tuning circuits, and supply of bias
voltage to the variable capacitor diodes are con-
trolled by the microcomputer according to the receiving

frequency.

The tuning circuit can be bypassed to receive very

weak signal which may be affected by the loss in the
tuning circuit. In this case, the 1.6MHz high pass
filter is used (PASS).

The received signal passing through the tuning circuit
is amplified by the wide band radio frequency amplifier
through the 35MHz low-pass filter. 1lst mixer circuit
mixes the amplified signal with 70.543-104.453MHz lst
local signal sent by the synthesizer block, and converts
it into the 1lst IF signal of 70.45399-70.453MHz.

The 1lst IF signal which has passed through the crystal

filter with the center frequency of 70.455MHz and pass



bandwidth of 12kHz is fed to the 2nd mixer after it

is arplified by the lst IF amplifier.

This signal is mixed with the 2nd local signal of
69.99899 - 69.998MHz and converted into the 2nd IF
signal of 455kHz.

The 455kHz signal is sent to the ceramic filter with
the center frequency of 455kHz and pass bandwidth of
12kHz and to the noise blanker circuit. The noise
blanker circuit consists of the noise amplifier, ACC
detector, AGC amplifier and noise blanker gate control.
The cain of the AGC amplifier can be adjusted with the
NB level control on the panel. Thus, the sensitivity
of the noise blanker circuit can be adjusted. If the
NB level is pulled to the [W] pcsition, the time
constant for the noise blanker circuit becomes greater,
and wide noise such as woodpecker noise can be removed.
If the noise blanker circuit detects pulse noise
according to the setting of the NB level control, the
noise blanker gate works according to the pulse width,
and temporarily shuts off the signal passage.

The signal which has passed the noise blanker gate is
sent to the notch filter circuit through one of the
intermediate frequency IF filters with the rated
bandwidth of 6kHz (WIDE), 3kHz (INTER) and 12kHz (AUX)
(or any other frequency if optional filter is employed) .
If the NOTCH control on the panel is put to the central

position, the notch filter circuit attenuates 455kHz



signal by more than 30dB. If the NOTCH control is
rotated, the 455kHz signal can be changed by about
+3kHz.

The signal which has passed through the notch filter
is supplied to the AGC circuit and demodulator circuit
after it is amplified by the IF amplifier. The AGC
circuit amplifies the signal and sends it to the ACC
detector circuit. The AGC detector circuit consists
of the portion operating in the AM mode and that
operating in any other mode. The detector output
controls the gains of 1lst and 2nd IF amplifiers ac-
cording to the time constant determined by AGC
(FAST, SLOW, OFF) on the panel. At the same time,
the detector output is also sent to the panel for
indication with the S meter.

The demodulator circuit is divided into the FM mode
detector and the other modes detector. Detection in
the FM mode is performed by the IC with a built-in
limitter and detector.

In case of AM detection, the demodulating circuit
takes out the carrier component from the receiving
signal and operates as a synchronous detector.

In case of other than AM or FM detection, the BFO signal
for demodulating is supplied from the synthesizer
section and the demodulating circuit operates as a

product detector.



The squelch circuit compares the output from the detector
IC with the level set with the SQUELCH control on the
panel in the FM mode and controls on/off of the squelch
gate. 1In any other mode, the squelch circuit compares
the AGC voltage with the setting and controls on/off of
the squelch gate. Part of the signal which has passed
the squelch gate is supplied to the audio frequency
power amplifier through the AF GAIN control on the
panel and drives the built-in speaker, external speaker
or headphone. The TONE control on the panel allows
adjustment of the filter used to cut off the high tone.
The other portion of the demodulator signal is sent to
the line amplifier through the semi-fixed resistor and
fed to the LINE OUT jack on the rear panel and RECORD

jack on the front panel.

1-2-3 Synthesizer Block
Refer to Fig. 1-1 Block Diagram,
The synthesizer block of NRD-525 generates 70.543 -
104 .453MHz 1st local signal and 69.99899MHz - 69.99800MHZz
2nd local signal meeting the 90kHz - 33.9999MHz received
signal, and BFO signal for demodulation in the 455kHz
band, and supplies them to the receiver block. The
synthesizer block uses 100kHz, which is obtained by
dividing the 12.8MHz standard signal from the temperature
compensating crystal oscillator (TCXO) by 128, as the

reference signal. 1lst local signal supplied to 1lst



mixer circuit in the receiver block is generated in
the range of 70.543MHz - 104.453MHz in minimum l1kHz
steps according to the set receiving frequency by the
phase lock loop (PLL) using 100kHz as reference
frequency. The oscillation frequency from the voltage
control oscillator (VCO) in the LOoOP1 unit is con-
trolled by the set value given to the pulse-swallow
counter, consisting of the variable dividers N and A,
and accumulator B. Like 1st local signal, 2nd local
signal supplied to 2nd mixer circuit is generated in
the range of 69.99899MHz - 69.99800MHz in 10Hz steps
by the PLL. The oscillation frequency of the VCO in
the LOOP2 unit is controlled by the set value given
to the accumulator C. The BFO loop which generates
the BFO signal sent to the demodulator consists of ICs
including the VCO and double balance mixer, and ICs
including variable divider and phase frequency de-
tector. The oscillation frequency from VCO is divided
by 100 and supplied to the demodulator circuit. The
set values given to the pulse-swallow counters and
accumulators in loop 1 ancd loop 2 are set by the
microcomputer based on the receiving frequency.
According to the receiving mode and setting of the BFO
control, the computer determines the set value given

to the variable divider in the BFO loop.
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L.

1

f2

3
fo M}I[X e DTT 3
fiL1 fL2 fL3
BAND 'R (kHz) L1 (MHZ) 1 (MH2) L2 (MH2)
A 10.09-34 70.543 - 104,453 | 70.45399 - 70.453 | 62.998398 - 63.988
B 34 -60 104,453 -130.453 | 70.45399 - 70.453 | 639.99888 - 69.898
C 114 -141 184,453-211.453 | 70.45398~70.453 | 69.99823 - 632.998
D 141 -174 211.453-244,453 | 70.45399 - 70.453 | £69.89899 - 68.998
E 4225 -456.4| 438.953-526.853 | 70.453838 - 70.453 | £69.88888 - 68.998
[TABLE 1-1 NRD-525 FREQUENCY TABLE]

MCDE L3 (kH2) 3 (H2) REMARKS

RTTY 457 .21 2210 £ 8B5S PBS:Center.FS: = 85Hz

RTTY 487,10 2100 = 200 PBS:Center.FS:x 200 Hz

RTTY 456.87 1870 % 425 PBS:Center,FS: + 425 Hz

C 455,00 0 PBS:Center,BFO:Center

USB 456.50 0 PBS:Center.No—Modulation

LSB 453.50 0 PBS:Center.No—Modulation

AM —_— —_—

FM S _—

FAX 456, 80 1900 + 400 PBS:Center.FS:x 400 Hz

ITABLE 1-2 FREQUENCY TARLE OF THE BFEAT FREBUENCY OSCI LATER)]
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1-2-4 Control Block
The control block generates signals necessary for con-
trol of the receiver block and synthesizer block
according to operation from the panel, exchanges infor-
mation with the panel, and controls the optional units
(VHF/UHF converter, RTTY demodulator, RS-232C interface,
etc.). The control block mainly consists of the micro-
computer and its peripheral circuits.
When the microcomputer receives fregquency data from
the panel (entry with numerical keys, tune control,
up/down, etc.), it gives frequency data to the loop 1,
loop 2, and BFO loop in the synthesizer block, based
on the data on the receiving frequency and receiving
mode, and controls the PLL. At the same time, the
microcomputer generates the band change data (RF BAND)
meeting the receiving frequency, and generates the
tuning voltage with the aid of the D/A converter to
control the tuning circuit in the receiver block.
The microcomputer prepares data necessary for indi-
cation and sends it to the panel block. It receives
data (RTTY demodulation sign, receiving signal for
RS-232C, etc.) and performs control accordingly. The
control block has IC for the clock. This IC is
operated by the 32.768kHz clock signal and it provides
the clock data necessary for the microcomputer. This
IC works independently of the on-off of the power

switch if AC or DC power is connected to NRD-525.
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However, the clock IC is not backed up by a battery.
The memory IC is backed up by a battery so as to
protect the data on the preset channel and recovery

of previous conditions in case of power interruption.

1-2-5 Panel Block
The panel block consists of the key switches used to
set various receiving data; vaccume fluorescent
display and their drive circuit; controls associated
with setting of the receiving fregquency including
tuning controcl, BFO control, and PBS control; micro-
computer; and controls directly affecting the receiver
block including RF gain control, AF gain control, tone
control, squelch control, and notch filter control.
The microcomputer in the panel block sends data to the
microcomputer in the control block whenever switches
and controls under its control are manipulated. The
microcomputer in the control block prepares data and
sends back data necessary for indication. The vacuum
fluorescent display is dynamically 1lit and their cycle
is synchronous with the clock signal (CLK) sent by the
microcomputer in the control block. Dimmer is operated
by changing the time of illumination in each clock
signal. As the power source for vacuum fluorescent
display, 9V is converted into about 35V by the DC/DC
converter.

The BFO, PBS and AGC (S-A/D) signals are converted

1 - 16



into digital values by the A/D converter and processed

by the microcomputer.

1-3 Operation of Optional Units

1-3-1 CMK-165 VHF/UHF Converter
The CMK-165 VHF/UHF converter consists of the two PCBs:
the RF unit CHE-85 and LOCAL OSC unit CGA-118.
The RF unit consists of the VHF and UHF sections. The
34MHz~60MHz and 114MHz-174MHz received signals are
sent to the radio freguency input tuning circuit in
the VHF section. This tuning circuit utilizes
the variable capacitor diode similar to that used in
the HF band, and covers five bands. Selection of the
band and bias voltage given to the variable capacitor
diode are controlled by the microcomputer according
to the receiving frequency. The signal which has
passed through the tuning circuit is amplified by the
radio frequency amplifier. It is mixed with the local
signal supplied by the LOCAL OSC unit (CGA-118), con-
verted into 70.45399-70.45300MHz 1lst IF signal, and
sent to the IF filter unit (CFH-36).
In the UHF section, the 423MHz-456MHz received signal
passes through the band pass filter and amplified by
the radio frequency amplifier. It is mixed with the
local signal supplied by the LOCAL 0SC unit (CGA-118),
converted into 1lst IF signal, and sent to the IF

filter unit.
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The LOCAL OSC unit (CGA-118) generates the local signal
given to the mixer circuit in the RF unit (CHE-85),
using the 70.543MHz-104.453MHz lst local signal gener-
ated by the 1oopt1 unit. The LOCAL 0OSC unit also
generates desired local signal with the aid of the

PLL. The VCO is so controlled that the division of

the mixture of 1st local signal and VHF/UHF local
signal may be identical with the standard signal

obtained by dividing 12.8MHz. (See Table 1-3.)

—>{ LOOP FILTER VCOr—fu1
o fre — L
Ma—= + M PFD + N BPF MIXte—TfLs
BAND | fMa (MH2 M | fretHuzy N fLitMHZ) fls (MHz)

A 12.8 | — — — _— 70.543 - 104.453
B 12.8 8 1.6 20 32 72.453 - 104.453
C 12.8 8 1.6 70 112 72.453 - 98,453
D 12.8 2 6.4 22 140.8 70.653 - 103,453
E 12.8 4 3.2 132 422.4 70.553 - 104.453

[TABLE 1-3 FREQUENCY TABLE OF THE V/1)HF _LOCAL SYNTHES] ZER]

1 - 18




1-3-2 CMH-530 RTTY Demodulator Unit
The RTTY demodulator unit consists of the AGC circuit,
mark filter circuit, space filter circuit, slide-back
detector circuit, code demodulator circuit, mark/space
indicator drive circuit, printer drive circuit and
control circuit. The audio signal sent by the IF AF
AMP circuit unit (CAE-182) 1is supplied to the mark
filter and space filter circuits through the AGC
circuit. The mark filter is an active band pass
filter with the center frequency of 2295Hz and pass
bandwidth of about 30Hz. The space filters are active
band pass filters with the center frequencies of 2125Hz,
1895Hz, and 1145Hz. Their pass bandwidth is about
30Hz. One of the three space filters are selected
according to the shift width. The filter output is
sent to the slide-back detector circuit and the drive
circuit which illuminates the mark/space LEDs on the
attached indicator (CKJ-61). The slide-back detector
circuit synthesizes and detects the mark signal and
space signal. The detected signal passes through the
code normal/reverse inversion gate. It undergoes
serial/parallel conversion (IC2) and is supplied to
the microcomputer. The 5-digit code (CCITT No.2 code)
entered by the microcomputer is converted into 8-digit
ASCII code, and it drives the printer through the
parallel interface (IC3). As the clock signal for the

baud rate, 800Hz and 727Hz are generated by dividing
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12.8MHz by 10, and further dividing it by 1600 for

50 bauds, and by 1760 for 45.45 bauds. The parallel
interface outputs data to the printer, selects the
clock for baud rate, and selects the space filter
with the suitable center frequency (selects the shift

width) .

1-3-3 CMH-532 RS-232C Interface Unit
The interface unit consists of the serial/parallel
converter circuit, baud rate clock generator circuit,
signal level converter circuit and #12V DC/DC converter
circuit.
The serial/parallel converter utilizes a special IC
to convert the parallel data identified by the micro-
computer in the control block and the serial data on
the RS-232C transmission line. The baud rate clock
generator circuit utilizes a 3.6864MHz crystal oscil-
lator. It generates 19.2kHz for 1200 bauds and 14.8kHz
for 300 bauds by dividing the frequency by 192 and 768,
respectively. The signal level converter circuit
converts the interface unit signal levels of +5V and
0V, and the RS-232C standard signal levels of *12V.
For connection, phots-couplers are used. The #12V
DC/DC converter circuit generates the power necessary
for generation of the RS-232C signal level, using
10.8V. +12V and common are supplied to an external

device through the RS-232C connector.
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INSPECTION AND ADJUSTMENT

This chapter describes procedures of inspection and
adjustment to be practiced when NRD-525 fails to oper-
ate normally due to some cause.

Inspection and adjustment of NRD-525 require advanced
measuring technigues. If you are certain, necessary
measuring instruments are unavailable or NRD-525 is
operating normally, never touch the transformers,
variable capacitors, and variable controls in each

unit.

2-1 Preparations

2-1-1 Measuring Instruments

Get the following measuring instruments and tools:

<:> Extension board CMH-365: 1

(2) PcB pulling tool NMTD000776: 2

(:) Measuring instrument

Cet a necessary measuring instrument described in

the applicable item of inspection or adjustment.



2-1-2 Removing cover

As shown in Fig. 2-1, remove the
upper cover or lower cover by
loosening four screws.

The speaker is mounted on the

upper cover. Remove the upper cover
slowly, taking care not to break

the speaker cables. Remove the

connector at the end of the cable

Fig.2-1 Removal of Cover

from the internal unit if necessary.

2-1-3 Removing internal units

(1) Each unit is located as shown in
Fig. 2-3.
<:> From the parts mounted side,

PCB puliing metal piece
insert the removal levers sup- (removal levers) 1

plied with each option into the
holes at both corners of the PCB.
Lower the removal lever carefully

so as to lift up the PCB.

© ©

When the PCB has been removed
from the connector, lift it

slowly to remove it.
Fig. 2-2 Removal of Units

2-1-4 TUse of Extension Board CMH-365
According to 2-1-3, take out the
® 8 ’ Smle . —— . s
ni i ec adjusted. o
unit to be inspected or adjuste CBD-674 |POWER SUPPLY
<:> Insert the extension board CMH- — o
S QBs
365 in the place of the removed & = &5 &
= (oW}
. . . & £ Eow
unit by pushing it along the = S =2
[a et _J QL
1 = = o 5
= o Q. o
rail. e 21! I~ {128 =
Insert the removed unit into the sHEHE (< HEIS |Isls |28 &
3 L W " 2 o S o < Y
> = = = > o} - S S T @
4 =
connector on top of the extension IEN I S ERIE 2 g 3 @
i He =z [z lie !z =
board. g slits Hististig ligtisl|ld 3
‘ o] -
2-1-5 Removing Front and Rear Panels {°] LI

Remove the front or rear panel “=“tj=”tj“’tjr‘ffr”_ffiiifi_ﬁtj=’“’J

as shown in Fig. 2-4. CDE-418 DISPLY

Fig. 2-3 Location of Units
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2-1-6

Preliminary Setting

©® @6

Switch on the power, and set the controls and switches
as follows:
®© WO @ @WeEe @ @ @ &
v =2
= I B
. - ] {2 5 (3 )
= (5] e 3
'D‘IER%E-gg N8 LEVEL] PBS/| 0TCH B8F0 L | t : - 3 2
O WEw0 7 33
@ RD PHO@!‘ES SQUELCH TONE RF GAIN Al [—POWER 34
© 723
o LTI R

@@nxo@s@@543 2

PBS

TONE control <:>

NOTCH control

SQUELCH control (:)

AF GAIN control <:>

RF GAIN control <:>

(pass band shift)

RIT switch

ATT (attenuator) switch <:> : OFF
LOCK switch

OFF

Turn it

Turn it

Center

Turn it

Turn it

control:

NB LEVEL (noise blanker) control <:> :

Turn it

OFF

fully counterclockwise.

fully clockwise.

position

fully counterclockwise.

fully counterclockwise.
Center

position

fully counterclockwise.




2-2 Procedures of Inspection and Adjustment
(1) CBD-674 Power Supply Unit

a. Checking of supply voltages
Between Tl BLU and BLK on chassis : 13~15V AC
Between CBD-674 Pl4-1 and chassis(GND): 4.8~5.2V DC
Between CBD-674 P14-3 and chassis(GND): 8.7~9.4V DC
Between CBD-674 P14-5 and chassis (GND) :
15-17V DC (when AC power is used)
13-13.8V DC (when 13.8V DC is used)

Between CBD-674 Pl4-6 and chassis(GND): 10.7~10.9V DC

Measure voltages with a DC or AC voltmeter. If voltage is found
to be abnormal, remove the power cable immediately, and check the

power supply unit and adjacent parts.
b. Adjustment of 10.8V DC

If the voltage between Pl4-6 on CBD-674 and chassis is

not within 10.7 and 10.9V DC, adjust RVl on CBD-674.

Q Minus screw-driver (1.5mm wide)

for

dj tment
CBD-674 adjustme



(2) CDE-418 Display Unit

a. Checking of vaccum fluorescent display drive DC-DC

converter,

<:> Observe the waveform and level at each test point

with a oscilloscope.

(:) Connect the grounding wire for the oscilloscope

to the chassis (GND) of NRD-525.
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— _0u]1
[LINEREE2 -_—
7] W CDA HEFAZ 35VdC
321 34] § 2] gt Ct2
™
": n 104 50v
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R26 220 — [ il 1 / l l ov

| S—  I—
-~ CDINE L*ﬂ-—], L2
— 132076 C13 igu 50v '4T0MH
40 40
38- 1
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(3) CMH-632 Data I/O Unit

a. Checking of 1lst local section

(:) Use the extension board CMH-365.

<:> Set the receiving frequency at 10MHz. Select the

CW mode, and put the PBS control to the center

position.

(:) Using the oscilloscope, check the waveform and

level at each point:

Between @ and

Between @ and

Between @and
(12.8MHzZ)

Between @ and

Between and

Between @ and

chassis

chassis

chassis

chassis

chassis

chassis

(GND) :

(GND) :

(GND) :

(GND) :

(GND) :

(GND) :

I SVp-p
e 5p-p
SRS

2Us 8Uus

1

am I SVp-p

7ﬂg4§Ls

N
e

10us
10us

b. Calibration of standard Signal 12.8MHz

<:> Use the extension board CMH-365.

<:> Set the receiving frequency at 10MHz. Select the

CW mode. Put the PBS control to the center

position.



@ Connect the frequency counter between @)on the
CFL-205 HF TUNE unit and chassis (GND).
<:> Adjust XUl on CMH-632 so that the frequency

counter indicates 80.453MHz + 20Hz.

Xul

— = (D

Adjusting bar
(2mm wide at tip)

12.8MHz adjusting hole

(4) CDC-353 CPU Unit

a. Checking of D/A converter for RF TUNE unit
(:) Use the extension board CMH-365.
(:) Set the receiving frequency at 799kHz, and put
the PBS control to the center position.
<:> Check the waveform and level at each part with
oscilloscope. Connect the grounding wire of the

oscilloscope to the chassis (GND) of NRD-525.

0.5Vdc
J i c4 gy RY
; a o LA L TR
R 2562713-GR
N N
RA3 R26 3 S ° l,i“
H 3 ICH
< 4 RN Ri12
220K BN M
'uh:(l R grok_kz7 oo ¥VZ 00K }
1 L
z L—— Pl ’:bﬂr ATOAH C45 4.4k L2 (ouH on-uw iy
P Ml Lco
) (XU
RIS 10K R 33k 330 R0k ;[;m-zz
TUNE
R” 3L C7 Lce a2
— Jow  Tow euT <——20vdc
nr

TR3
713-@R 25C2713-GR

P4 1SS184
cD3 15S226

7 19 Em ! nm
5vdce /

mdﬁ\fq Vp- more than 22V
Y e

10us
H 10us



b. Adjustment of RF TUNE voltage

<:> Connect a DC voltmeter (with input of more than
1Ma) between @on CDC-353 and chassis (GND).
Set the receiving frequency at 0.4MHz.
Adjust RVl on CDC-353 so that the voltage at (3
on CDC-353 is 5.74 + 0.1V DC.
Set the receiving frequency at 0.799MHz.
Adjust RV2 on CDC-353 so that voltage at @on

CDC-353 is 20 + 0.1V DC.

& O OGO

Repeat the steps (:) through (:) above so that

these voltages are satisfactory.

c. Calibration of 32.768kHz for clock
@ Connect the frequency counter between @on
CDC-353 and chassis (GND) .
<:> Adjust CV1 on CDC-353 so that the frequency counter

indicates 32.768kHz + 0.01Hz.

d. Checking of center position of PBS and BFO controls
<:> Put the PBS control to the center position and
see that CD6 on CDC-353 is lit. Also, see
that CD6 goes out when the PBS control is
put to other position.
@ See that CD7 on CDC-353 is lit when the BFO
control is put to the center position and that
it goes out when the BFO control is put to other

position.



NOTE 1: When CD6 on CDC-353 is 1lit, the shift

width of PBS is neutral (0). When CD7
is 1lit, the oscillation frequency of the BFO
is the neutral value (455kHz) (In CW mode).

2: The neutral values of PBS and BFO are provided
when the controls are within +1/3 from the

center position.

(5) CGA-132 LooP2 Unit

a. Adjustment of 2nd local section

Use the extension board CMH-365.

Set the receiving frequency at 10.00005MHz and put
the PBS control at the center position.

Connect a radio frequency voltmeter between @on
CGA-132 and chassis (GND) .

Connect @on CGA-132 to the chassis (GND) with a
copper wire.

Adjust T3 on CGA-132 so that the radio frequency
voltmeter indicatesa minimum value.

Rerove the copper wire from @on CGA-132. At
this time, the lock indicator CD2 goes out.
Adjust Tl and T2 on CGA-132 so that the radio
frequency voltmeter indicatesa maximum value.
Measure the following voltages with the radio
frequency voltmeter:

Between (:)>and chassis (GND): 0.15Vrms or more (Use
R3 for adjustment.)

Between @)and chassis (GND): 0.5~0.8Vrms



NOTE: For adjustment of Tl, T2 and T3, use a Bakelite

or Teflon (:) adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.

b. Checking of control voltage

Check the control voltage with a DC voltmeter (with

input of 1MQ or more).

Between @and chassis (GND): 2 ~ 6V DC

c. Checking of counter

(:) Check the waveform and level at each part with a

oscilloscope.

Between

Between

Between

Between

d. Adjustment

<:> Use the

<:> Select the CW mode.

@ and chassis (GND) :

@and chassis (GND) :

@and chassis (GND) :

and chassis (GND) :

of BFO

extension board CMH-365.

to the center position.

90ns 50ns
l l l l I S5Vp-p
8.2us 1.6us
I I | :[SVp—p

2ms

Put the PBS and BFO controls

@ Connect the radio frequency voltmeter between @

on CGA-132 and chassis (GND).



@ Adjust T5 on CGA-132 so that the radio frequency
voltmeter indicatesa maximum value.
Between @ and chassis (GND): 0.1 ~ 0.3Vrms
@ Connect the DC voltmeter (with input of 1MQ or

more) between @ on CGA-132 and chassis (GND).

@ Adjust L5 on CGA-132 so that the DC voltmeter
indicates 3 + 0.2V DC.

Connect the radio frequency voltmeter between @

©

on CGA-132 and chassis (GND).
Adjust T6 on CGA-132 so that the radio frequency
voltmeter indicates a maximum value.
Between @ and chassis (GND): 0.5 ~ 0.7Vrms
@ Check the level between @on CGA-132 and chassis
(GND) with the radio frequency voltmeter.
Between @ and chassis (GND): 0.2Vrms or more
@ Connect the radio frequency voltmeter between @
on CGA-132 and chassis (GND).
@ Adjust T7 on CGA-132 so that the radio freguency
voltmeter indicates a maximum value.
Between @and chassis (GND): 0.3~ 0.6Vrms
@ See that the lock indicator CD5 goes out.
NOTE: For adjustment of L5, T5, and T6, use a Bakelite
or Teflon @ adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.



e. Checking of BFO fregquency
C:) Use the extension board CMH-365.
(:) Put the PBS control to the center position.
@ Connect the fregquency counter between @on
CGA-132 and chassis (GND).
<:> Select the mode in the following manner, and check

the BFO frequency in each mode.

Mode BFO frequency Remarks
455kHz * 10Hz Put BFO control to center position
CW more than 457kHz Turn BFO control fully clockwise.
below 453kHz Turn BFO control fully counterclockwise.

USR 456.5 kHz * 10Hz

LSB 453.5 kHz * 10Hz

FAX 456.9 kHz * 10Hz
457.21kHz * 10Hz CMH-530 is not mounted, or the shift
width of *85Hz is selected with CMH-530
mounted.

1+

10Hz CMH-530 is mounted and shift width of
+200Hz is selected.

RTTY 457.1 kHz

10Hz CMH-530 is mounted and shift width of
+425Hz is selected.

456.87kHz

1+

(6) CGA-131 LOOP 1 Unit

a. Adjustment of 8V
@ Connect the DC voltmeter between @)on CGA-131
and chassis (GND).
<:> Adjust RV2 on CGA-131 so that the voltage between

@and chassis (GND) is 8 + 0.1V DC.



b. Adjustment of VCO at 1lst local section

®
@

®

®

Use the extension board CMH-365.

Select the AM mode and put the PBS control to the
center position.

Connect the radio frequency voltmeter between (:)>
on CGA-131 and chassis (GND) and between <:)>on
CGA-131 and chassis (GND).
Connect the DC voltmeter (with input of 1Ma or
more) between (:)>on CGA-131 and chassis (GND).
Adjust the following trimmer so that the voltage
between @on CGA-131 and chassis (GND) is set within

7 + 0.1V DC at the following receiving frequency.

Also, check the output voltage at (2} and G»on

CGA-131, and lock indicator |UNLOCK] CDl16 on
CGA-131.
Receiving Trimmer for Voltage at Voltage at On/0Off of
frequency adjustment é} é) UNLOCK]CD16
7 .28699MHz cvl 0.20v0.4Vrms 0.080.2Vrms Off
15.33299MHz Cv2 " " "
24 .20699MHz CV3 " " "
33.999 MHz cva " " "
Cvl adjust- CV2 adjusting
ing hole hole
|
~
Ey' 12\ Cv4 adjusting
Owe—— hole
0 O Q=—+—CV3 adjusting
hole 04
OL—m 15mm or more
less
&) 0

Minus screw-driver
? (1.5mm wide at tip)
VCO case

14



c. Adjustment of fluctuation
<:> Set the receiving frequency at 10MHz, and put the
PBS control to the center position.
@ Connect the oscilloscope between on CCA-131
and chassis (GND) .
(:) While observing the waveform, adjust RVl on CGA-

131 so that fluctuation is minimized.

Fluctuation

d. Checking of phase comparator

<:> Check the following waveforms and levels with the

oscilloscope:
. 7Vp-p
Between <:)and chassis (GND) : m I
et
S5us 5us
| sovs Wil
Between @and chassis (GND) : 1 bp “““““'““““
]
8us - 2us 200us
Between and chassis (GND): t j I SVp-p
25us
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(7) CAE-182 IF AF AMP Unit

a. Checking of AF AMP

<:> Use the extension board CMH-365.

<:> Turn the RF GAIN control fully counterclockwise,
and turn the AF GAIN control fully clockwise.
Put the TONE control to the center position, and
turn the LINE VR (chassis block RvV3) fully
clockwise.

<:> Connect the audio frequency oscillator, audio
frequency transformer (8:600a), and level meter
in the following manner.

(:) Check the output level of the audio frequency
oscillator so that the EXT SP output is 20dBm

and that the LINE output is OdBm.

AF GAIN
I NG SP 802: 6000
47 + §’§ Level meter
Audio frequency -35dBm T~ T T~ —7 N~~~ T tme T 7T 20dBm
oscillator 6008 6 . oUT
1kHz
Level meter
FULL
( ) 60082
-30dBm ~—=——m—mmmmm— e m e —— 0dBm



b. Adjustment of IF AMP
<:> Use the extension board CMH-365.
(:) Turn the RF GAIN control fully clockwise, put the
AGC and NOTCH control to the OFF position.
<:> Connect the signal generator (500) and radio

frequency voltmeter as shown below:

<> Radio frequency voltmeter
TR2 T3

Yo B 3@ Tc-® 3?63—@7’

Signal generator (500)
CwW

455kHzZ
4 1dBuv

<:> Adjust T2, T3 and T4 on CAE-182 so that the radio
fregquency voltmeter indicates a maximum value.
@ At this time the output voltage at @on CAE-182

should be 0.1~0.2Vrms.

c. Adjustment of IF AMP for FM

<:> Use the extension board CMH-365.

(:) Turn the RF GAIN control fully clockwise. Put the
AGC and NOTCH controls to the OFF position. Select
the FM mode.

<:> Connect the internal or external loud speaker.

(:) Connect the signal generator between P28-22 on

CAE-182 and chassis (GND).



(:) Set the signal generator as follows:
Frequency: 455kHz, Output level: 41dBpv,
FM modulation: 1000Hz 30%
<:> Adjust Tl on CAE-182 so that the speaker output indi-

cates maximum.

d. Checking of Detector Circuit

(:) Use the extension board CMH-365.

<:> Set the receiving frequency at 7.104MHz. Turn the RF
GAIN control fully clockwise. Put the AGC control
to the FAST position, and put the NOTCH control to
the OFF position. Put the PBS control to the center
position.
Connect the signal generator (509) to MF/HF ANT on
the rear panel of NRD-525.
Set the signal generator (50Q2) as follows:
Frequency: 7,104MHz, Output level: 40dBuv, CW
Connect the radio frequency voltmeter between (:)>

on CAE-182 and chassis (GND).

@ © & ©

Check the output level at @on CAE-182 when the
DSB or USB mode is selected.
MODE: DSB - 0.2 ~ 0.3 Vrms

MODE: USB — 0.04 ~ 0.06 Vrms

e. Checking of All Mode Squelch
<:> Use the extension board CMH-365.

<:> Disconnect the antenna terminal cable.

2 - 18



<:> Select the USB mode. Put the AGC control to the
FAST position, and turn the SQUELCH control fully
counterclockwise.

<:> Adjust the SQUELCH control to see the position where

squelch is turned on and off.

Resistor for adjustment : RO
0OF

Position where
squelch is
turned on and off.

f. Adjustment of FM Squelch

<:> Use the extension board CMH-365.

(:) Disconnect the antenna terminal.

<:> Select the FM mode. Turn the SQUELCH control fully
counterclockwise. Also, turn the RF GAIN control
fully counterclockwise.

<:> Gradually turn the SQUELCH control clockwise, and
adjust RV1 on CAE-182 so that the squelch

is turned on when the point A is reached.

(SQL indicator is lit and AF output is turned off.)




g. Adjustment of AGC

<:> Set the receiving frequency at 7.104MHz. Turn the
RF GAIN control fully clockwise. Put the ACGC con-
trol to the FAST position. Put the NOTCH control
to the OFF position. Put the PBS control at the
center position. Select the DSB mode.
Connect the signal generator (50Q) to MF/HF ANT on
the rear of NRD-525.
Set the signal generator as follows:
Frequency: 7,104MHz, Output level: 100dBuvV, CW
Connect the radio frequency voltmeter between (:)
on CAE-182 and chassis (GND).
Adjust RV5 on CAE-182 so that the radio
frequency voltmeter indicates 0.085 + 0.005Vrms.

Select the USB mode, and check the output voltage

@ © 6 - ©

at @ on CAE-182.
Between <:)-and chassis (GND): 0.08 ~ 0.09Vrms

(For adjustment, use resistor R93 on CAE-182.)

©

Change the output level of the signal generator in
the range of 10 ~ 100d4dBuv.

At this time check the change of the output voltage
level at Cl)on CAE-182.

Change of level at <:)»: 0.07 ~ 0.1lVrms

h. Adjustment of S Meter
<:> Set the receiving frequency at 7.104MHz. Turn the
RF GAIN control fully clockwise. Put the AGC con-

trol to the FAST position. Put the NOTCH control



to the OFF position. Put the PBS control to the
center position. Select the DSB mode.

<:> Connect the signal generator (50Q) to MF/HF ANT on
the rear of NRD-525.

(:) Set the signal generator as follows:
Frequency: 7.104MHz, Output level: 404Buv, CW

@ Adjust RV6 on CAE-182 so that the S-meter

indicates S9 + 1 divisions.

i. Adjustment of on-off of notch filter
<:> Use the extension board CMH-365.
(:) Slowly turn the NOTCH control clockwise, and adjust
RV4 on CAE-182 so that the notch filter
is turned on when the point A is just reached.
When the notch filter is turned on the LED for

CD15 on CAE-182 is illuminated.

D

j. Adjustment of Notch Filter

(:) Use the extension board CMH-365.

(:) Set the receiving frequency at 455kHz. Select the
DSB mode. Put the PBS control to the center
position. Put the BANDWIDTH to the WIDE position.
Set the RF GAIN control so that the output waveform

is not saturated.



®

Connect the output (502, center frequency of
455kHz) of the tracking scope to MF/HF ANT on

the rear panel of NRD-525.

Connect the input of the tracking scope between (:)
on CAE-182 and chassis (GND).

Adjust the input and output attenuator for the
tracking scope so that the waveform of (:)bon
CAE-182 is not distorted.

Put the NOTCH control to the center position.

While observing the waveform on the tracking scope,
adjust RV2 on CAE-182 so that the dip point is set
at 455kHz.

While observing the waveform on the tracking scope,
turn the NOTCH control clockwise so that the dip
point is set to 456kHz. Adjust RV3 on CAE-
182 so that the dip point indicates maximum at this
time.

While observing the waveform on the tracking scope,
turn the NOTCH control counterclockwise so that
the dip is set at 454kHz. Adjust RV7 on
CAE-182 so that the dip indicates maximum at this
time.

Repeat the steps @, @ and so that attenu-
ation at 454kHz and 456kHz dip point is more than

30d4dB.



(8) CFH-36 IF Filter Unit

a. Adjustment of 1lst IF filter (70.455MHz BPF)
<:> Use the extension board CMH-365.
<:> Remove the CFL-205 RF unit. Turn the RF GAIN con-
trol fully counterclockwise.

<:> Connect the tracking scope in the following manner:

@ 508 cable

'___
3 TR1 4 Tracking scope
P29-1 T1 T2 cvl TT input (50Q)
PEE | E
, — ( \
i
I
508

cable  7racking scope
output (508)

<:> Adjust ATT for the tracking scope so that the out-
put waveform at (:)>on CFH-36 is not saturated.

(5) Adjust CVL and T4 on CFH-36 so that the 70.455MHz
point indicates maximum,

@ Adjust Tl, T2 and T3 on CFH-36 so that the 6dB
bandwidth is set +7.5kHz or more.
Using Tl and T2, make the band flat (less than 2dB).
Using T3, adjust the bandwidth (70.455MHz + 7.5kHz
or more).

(:) Repeat the steps (:) and (:) until the required

performance is obtained.
70.455MHz

N\ T 6aB

7.5kHz or more



NOTE: For adjustment of Tl1l, T2 and T3, use Bakelite
or Teflon (:) adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.

b. Checking of 2nd IF Filter (455kHz)

<:> Use the extension board CMH-365.

(:) Put the AGC control to the OFF position. Select the
AM mode. Put the BANDWIDTH to the WIDE position.
Turn the RF GAIN control fully clockwise. Put the
NOTCH control to the OFF position.

<:> Connect the output of the tracking scope between RV2
(:)»on CFH-36 and chassis (GND). Connect the input
of the tracking scope between <:)>on CAE-182 and
chassis (GND).

<:> Adjust the RF GAIN control and ATT for the tracking
sope so that the output waveform at (:)»on CAE-182 is
not saturated.

<:> Adjust T7 on CFH-36 so that the in-band ripple of
the filter is minimized.

(:) Change the position of the BANDWIDTH, and check the

performance of each filter.



BANDWIDTH Option 6dB bandwidth 60dB bandwidth
AUX - 12kHz or more -
WIDE - 4kHz or more 10kHz or less
INTER - 2kHz or more 6kHz or less
CFL-231 mounted 240Hz or more 560Hz or less
NARR CFL~-232 mounted 0.5 ~ 0.8kHz 1.6kHz or less
CFL-233 mounted i ~ 1.5kHz 3kHz or less
CFL~218A mounted | 1.7 ~ 1.9kHz 4.2kHz or 1less

NOTE: When the optional filter is not mounted in the
NARR position, NARR cannot be selected with the

BANDWIDTH switch.

c. Injection Level of 2nd Mixer
<:> Use the extension board CMH-365.
(:) Connect the radio frequency voltmeter between (:)»on
CFH-36 and chassis (GND),
<:> Adjust T8 on CFH-36 and Tl on CGA-132 so that the radio
frequency voltmeter indicates a maximum value.
0.7Vrms or more

Injection level :

Resistor for adjustment : R3 on CGA-132.

d. Adjustment of IF Transformer
<:> Use the extension board CMH-365.
<:> Put the AGC control to the OFF position. Select the

AM level. Put the BANDWIDTH to the WIDE position.

Turn the RF GAIN control fully clockwise. Put the

NOTCH control to the OFF position.



(:) Connect the signal generator (with frequency of
70.453MHz and output level of 25dBpV, CW, 50Q) P29-1
on CFH-36 and chassis (GND).

<:> Connect the radio frequency voltmeter between <:)»on
CAE-182 and chassis (GND).

<:> Adjust T4, T5, and T6 on CFH-36 so that the radio
frequency voltmeter indicates a maximum value.

(:) At this time, the output voltage at (:).on CAE-182
should be 0.1 ~ 0.2Vrms.

NOTE: For adjustment with T4, use a Bakelite or Teflon
C) adjusting rod (lmm wide at tip). If a

metal rod is used, the core may be damaged.

e. Adjustment of Noise Blanker
<:> Use the extension board CMH-365.
<:> Set the receiving frequency at 7.104MHz. Select the
DSB mode. Put the AGC control to the FAST position.
Put the BANDWIDTH switch to the WIDE position. Turn
the NB LEVEL control fully clockwise.
<:> Connect the signal generator, auto keyer and oscillo-

scope as follows:

CFH-36
—oNo— g?
Auto
keyerw NRD-525 0 Oscilloscope

MF/HF ANT
Signal generator (500)
Frequency : 7.104MHz, CW
Output level: 10d4dBuvV



Auto keyer: Capable of turning on radio frequency signal

frequency for 20ms and turning it off for 100ms

_{_

20ms 100ms

(4) Adjust T9, T10 and T1l on CFH-36 so that the level of
the output waveform at @on CFH-36 indicates maximum. If
the output at (:)'is saturated and it is difficult
to get the maximum value, turn the NB LEVEL control
counterclockwise.

(:) Change the level of the signal generator in the range

of 10 ~ 100dBpvV, check the output waveform at @on

D772 1 o5~ v.owes

Set the signal generator at the output level of

CFH-36.

lOSdBﬂV and AM modulation (400Hz, 80%).
Connect the output from the signal generator to MF/HF

ANT on NRD-525 without use of the auto keyer.

® @ ©

Connect the oscilloscope to (:)cn1CFH—36 and chassis

(GND) .

©

Turn (RV1) on CFH-36 fully clockwise, and turn

the NB LEVEL control fully clockwise.

2 - 27



While observing the waveform on the oscilloscope,

turn (RV1) on CFH-36 counterclockwise until
the fall pulse disappears. If no fall pulse appears
from the beginning, leave (RV1) on CFH-36 turned

fully clockwise.

Wavegﬁr&ﬁf% ll < — on CFH-36 Fall pulse
(:> |

Connect the signal generator and auto keyer as de-
scribed in the step @ above.

Connect Channel No.l of the oscilloscope (two-channel
Type) between @)on CFH-36 and chassis (GND). Connect
Channel No.2 between @on CAE-182 and chassis (GND).
While observing the waveform at @ on CAE-182.

Adjust RV2 on CFH-36 so that the level at A is set to

minimum.

Put the NB LEVEL control to the Pull position,

and see that the distance B for @on CAE-182

becomes larger.
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(9) CFL-205 HF TUNE Unit

a. Adjustment of HF TUNE
<:> Use the extension board CMH-365.
(:) Put ATT to OFF and put PASS to OFF.
(:) Check RF TUNE voltage as described in (4)-b.

<:> Connect the tracking scope as shown below:

-—— ——— = — =

MF/HF ! <> , Tracking scope
ant | rRo _%__?ZZIZTZZ input (50Q)

Tracking M_$ |
scope out- i 500 cabl
put (500) 1 ! c ©

: l
| ]
[ T11 :
|

5000 cable e — - _ _ |

<:> Change the receiving frequency as shown in the
table below, and adjust transformers or trimmer
capacitors so that deviation in tuning is less

than 3dB in each receiving frequency.

Receiving Tuning Transformer,
BAND . .
frequency frequency trimmer capacitor
0.8MHz 0.8MHz T9, 10
SUB .
BAND2 1.599MH=z 1.599MHz Checking only
MATN 0.799MHz 0.799MHz cv5, 6
0.4MHz 0.4MHz Checking only
2. . [
SUB 65MHz 2.65MHz ™7, 8
BAND3 4.399MHz 4.399MHz Checking only
2.649MHzZ 2.049MHz cv3, 4
I
MAIN 1.6MHz 1.6MHz Checking only
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Receiving Tuning Transformer,
BAND . .
frequency frequency trimmer capacitor
SUB 7.4MHz 7 .4MHz T5, 6
12.299MHz 12 .299MHz Checking only
B 4
AND 7.399MHz 7.399MHz cvl, 2
MAIN 4 .4MHz 4.4MHz Checking only
BANDS 20.499MHz 20.499MHz T3, 4
12.3MHz 12.3MHz Checking only
BANDG 33.999MHz 33.999MHz Tl, 2
20.5MHz 20.5MHz Checking only

NOTE: For adjustment with Tl, T2, T3 and T4, use
a Bakelite or Teflon (:) adjusting rod
(1 mm wide at tip). If a metal rod 1is

used, the core may be damaged.

b. Checking of Band 1 400kHz LPF
<:> Use the extension board CMH-365.
(:) Put ATT to OFF, and put PASS to OFF.
<:> Connect the tracking scope as described in (9)-a.

<:> Check the characteristic of the 400kHz LPF.

LEVEL
A__ A = 3dB or less
B B = 30dB or more
N
360 o 660kHz
400

c¢. Checking of PASS (by-pass for input tuning circuit)
<:> Use the extension board CMH-365

(:) Put ATT to OFF.



@ While depressing the key, press the numerical

key [4] to select PASS.

When PASS is selected, only 1600kHz HPF works, and

the HF band input tuning circuit is by-passed.

<:> Check the characteristic of the 1600kHz HPF.

LEVEL

hd
i

d. Injection level of 1st mixer

<:> Use the extension board CMH-365.

10dB or less

30dB or more

<:> Connect the radio frequency voltmeter between (:)tan

CFL-205 and chassis (GND).

<:> Change the receiving frequency as

below, and check the output level

Receiving Output level at
frequency @ on CFL-205
7.28MHzZ 0.5Vrms or more

15.33MHz "

24 ,2MHz "

33.99MHz "

e. Adjustment of 1lst IF transformer

<:> Use the extension board CMH-365.

shown in the table

at (2» on CFL-205.

Resistor for
adjustment: R49



<:> Put the AGC control to the OFF position. Select
the AM mode. Put the BANDWIDTH switch to the WIDE
position. Turn the RF GAIN control fully clockwise.
Put the NOTCH control to OFF. Set the receiving
frequency at 7.104MHz.

<:> Connect the signal generator (with the frequency of
7.104MHz and output level of 104dBumvV, CW, 50Q) to
MF/HF ANT on the rear panel of NRD-525.

@ Connect the radio frequency voltmeter between @
on CAE-182 and chassis (GND).

<:> Adjust T12 on CFL-205 so that the radio frequency
voltmeter indicates a maximum value.

(:) At this time, the output voltage at (:)>on CAE-182

should be 0.1 ~ 0.2Vrms.

f. Adjustment of 1lst mixer balance
<:> Set the receiving frequency at 100kHz and select
the CW mode.
<:> Connect the internal or external speaker.
<:> Then, the internal spurious beat is appeared to out-
put. Adjust [BAL]| (RV1) on CFL-205 so that the beat

output should be minimized.



2-3 Procedures of Inspection and Adjustment of Optional Units

(1) CGA-118 VHF/UHF LOCAL unit
If this unit is to be adjusted, insert the CHE-85
VHF/UHF RF unit into NRD-525. If both CGA-118 and CHE-
85 units are not mounted on NRD-525, the receiving

frequency cannot be set at a frequency higher than 34MHz.

a. Adjustment of BPF

<:> Use the extension board CMH-365.

<:> Connect (:)»on CGA-118 to the chassis (GND) with a
copper wire.

<:> Connect the output (500, -40dBm) from the tracking
scope between on CGA-118 and chassis (GND),
and connect input (50Q) to the tracking scope between
(4> on CGA-118 and chassis (GND).
Set the receiving frequency at 34MHz, and check the

characteristic of BPF.

-45dBm or more

\ § —20dB
3MHz 90MHz
or or
more less

<:> Change the receiving frequency as shown in the

table below, and adjust each BPF.



Receivin Adjgstlng at o 1, fu
frequency coils
-40 80MH 160MH
114MHz 122, 23, 24 dB 115MHz Mz z
or more or more or less
- 1 225MHz
141MHzZ L19, 20, 21 40dB 150MHz OOMHz
or more or more or less
- OMH
424MHz L16, 17, 18 35dB a25muz | S2OMEZ >S0MHz
or more or more or less

When fo=425MHz, connect the input to the tracking scope

on CGA-118 and chassis

(GND) .

between @

NOTE: For adjustment with L16 through L24, use a Bakelite

or Teflon <:) adjusting rod (lmm wide at tip). If

a metal

b. Checking of mixer input level

(:) Use the extension board CMH-365.

rod is used, the core may be damaged.

<:> Connect the radio frequency voltmeter between (:)(N1

CGA-118 and chassis (GND).

(:) Change the receiving frequency as shown below, and

check the output level at (7»on CGA-118.

Receiving frequency

Output level at @
on CGA-118

141 MHz

173.99MHz

0.15Vrms or more

c. Adjustment of VCO

(:) Use the extension board CMH-365.

(:) Connect the DC voltmeter (input of 1MQ or more) between

@)on CGA-118 and chassis (GND).




<:> Connect the radio frequency voltmeter between (:)
on CGA-118 and chassis (GND).

<:> Adjust coils on VCO or trimmer capacitors so that the
voltage at @ on CGA-118 indicates 9V or 8V at
each receiving frequency. Also, adjust the output

level at (2p on CGA-118.

Receiving Adjusting coil, Voltage at (:) Output level at (:)

frequency rimmer capacitor on CGA-118 on CGA-118

59.9999MHz Ll 9 + 0.1vdc 0.05Vrms or more
140.9999MHz L4 " "
173.9999MHz L7 8 + 0.1lvdc "
456.3999MHz Ccvl " 0.03Vrms or more

NOTE: For adjustment with L1, L4 and L7, use a Bakelite
or Teflon (:> adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.

(2) CHE-85 VHF/UHF RF unit

Insert CGA-118 into NRD-525 beforehand.

a. Adjustment of VHF TUNE
<:> Use the extension board CMH-365.
<:> Connect the output (50Q) from the tracking scope to
VHF ANT on the rear of NRD-525. Connect the input
(50Q) to the tracking scope between @)on CHE-85
and chassis (GND).

<:> Change the receiving frequency as shown below, and




adjust transformers or trimmer capacitors so that

deviation of tuning at each frequency is less

than 3dB.
- T
BAND Receiving Tuning frequency rénsformer, .
frequency trimmer capacitor
BAND 1 34.0000MHz 34.0000MHz T9, 10
40.9999MHz 40.9999MHz cv5, 10
BAND 2 41.0000MHz 41.0000MHZ T7, 8
48.9999MHz 48.9999MHz cv4d, 9
BAND 3 49.0000MHz 49.0000MHz TS5, 6
59.9999MHz 59.9999MHz Cv3, 8
BAND 4 114.0000MHz 114.0000MHz T3, 4
140.9999MHz 140.9999MHz cv2, 7
BAND 5 141 .0000MHzZ 141.0000MHz T, 2
173.9999MHz 173.9999MHz Cvl, ©

NOTE 1: Do tracking at the highest and lowest frequen-
cies in each band. 1If clear double hump
response cannot be maintained at 173.9999MHz,
make adjustment with the receiving frequency
and tuning frequency set at 160MHz.

NOTE 2: For adjusting with Tl through T10, use a Bakelite
or Teflon <:) adjusting rod (lmm wide at tip).

If a metal rod is used, the core may be damaged.

b. Adjustment of UHF TUNE

(:) Use the extension board CHM-365.



<:> Connect the tracking scope as shown below:

CHE-85
UHF ANTR — — — — — — ——
Tracking m@ —
scope out- (:inZZZZ Tracking scope input (508)
put (508) | : - Y
—
50 cable

Fix a one-turn coil (with a diameter of about 5mm) to the

end of the 500 cable, and bring it near L4 on CHE-85.

Set the receiving frequency at 435MHz.

®©

Adjust CV2 so that the local level (505.453MHz)

on the tracking scope indicates a maximum value.

UHF TUNE LOCAL

435Miz 505. 453MHz

<:> Adjust CV1 so that the level on the 435MHz point
indicates a maximum value.
@ Adjust FL1lso that fO is set at 453MHz and 6dB bandwidth

is +10MHz or more.

<:> Repeat the steps <:> and(Z) to get the required

characteristic.
fo
6dB
\
10MHZz 10MHzZ
or or

more more



c. Adjustment of lst IF transformer and S meter

®
©)

®

©

© @

Use the extension board CMH-365.

Set the signal generator (50Q) at the frequency of

144 .1MHz and cutput level of 204BuvV, CW.

Set the receiving frequency at 144.1MHz. Select

the USB mode. Put the BANDWIDTH switch to the WIDE

position.

Connect the signal generator to VHF ANT on the

rear panel of NRD-525.

Adjust T15 on CHE-85 so that the AF output level

indicates a maximum value.

Adjust RV2 on CHE-85 so that the S meter indicates

S9. If the S meter does not reach S9%, adjust RV2

on CHE-85 so that the S meter indicates a maximum

value.

Set the frequency of the signal generator at

435.1MHz, and connect it to UHF ANT on the rear of

NRD-525.

Set the receiving frequency at 435.1MHz.

Adjust T1ll on CHE-85 so that the AF output level

indicates a maximum value.

Adjust RVl on CHE-85 so that the S meter indicates

S9. If the S meter does not reach S9, adjust RVL

on CHE-85 so that the S meter indicates a

maximum value.

NOTE 1: For adjustment with T11l and T15, use a
Bakelite or Teflon (:) adjusting rod (lmm

wide at tip). If a metal rodis used,
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the core may be damaged.
NOTE 2: In the steps (:) and (5), the output level
of the signal generator should be set at

-104dBuVv.

(3) CMH-530 RTTY Unit

a. Operating Procedures

(:) Selection of speed
Each time the numerical key "5" is pressed with the
MEMO key depressed, the speed of 45.45 or 50 Bauds
is alternately selected. At this time, the selected
speed is indicated in the position (B) on the vacuum
fluorescent display of the NRD-525.

<:> Selection of shift width
Each time the numerical key "6" is pressed with the
MEMO key depressed, the shift width of 170Hz (+85Hz) ,
400Hz (+200Hz) or 850Hz (*425Hz) is alternately
selected. At this time, the selected shift width is
indicated in the position (C) on the vacuum fluores-
cent display of the NRD-525.

<:> Selection of polarity
Each time the numerical key "7" is pressed with the
MEMO key depressed, the normal or reverse polarity
is selected alternately. At this time, the selected
polarity is indicated in the position (A) on the

vacuum fluorescent display of the NRD-525.



Fine tuning

In the RTTY mode, the BFO control works as the fine
tuning control. Turning this control changes the
center frequency of the space filter on the RTTY
demodulator unit.

Ordinarily, set the control at the central position.

RTTY CW USB LSB AM FM FAX BANDWIDTH NARR INTER WIDE AUX
CLOCK] | 2 [TIMER] ON OFF OFF  FAST SLOW
5 START END

[}].n?.n?.ni’.n?-lTI]?nIutlaﬂ:Iutlsﬁ‘na ”ggﬂm E 5@,3 B H E Bml

RIT  MONI SQL PAUSE REMOTE MR ATT

l L L1
® ® ©
<:> Indication of polarity

0: Reverse

1l: Normal

Indication of baud rate
45: 45.45 bauds

50: 50 bauds

<:> Indication of shift width
17: 170Hz (+ 85Hz)
40: 400Hz (+ 200Hz)

85: 850Hz (+ 425Hz)
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b. Ad

®

Signal
generato

(508)

7.
60
CwW

©)
®

©

OIO

justment of filter
Connect the signal generator, frequency counter,

and CKJ-61 indicator as shown below:

MF/HF ANT
EXT SP Frequency counter
NRD-525 MARK
CKJ-61
SPACE
r .
Indicator
104MHz Receiving frequency: 7.104MHz
dBHV MODE: RTTY
BANDWIDTH: WIDE
AGC : FAST

Use the extension board CMH-365.

Turn RV2 and RV3 on CMH-530 fully clockwise.
Connect CH-1 of the oscilloscope (2-channel Type)
between <:)(N1CH&P530 and chassis (GND). Connect
CH-2 between (:)'on CMH-530 and chassis (GND).
Perform fine adjustment of the frequency of the
signal generator or the receiving frequency so that
the EXT SP output frequency is set at 2295Hz.
Adjust RV4 so that the output level at <:)cn1
CMH-530 indicates a maximum value.,At this time, the out-
put level is saturated. Turn RVl on CMH-530
clockwise until the output level ceases to be
saturated. Then, the MARK LED is illuminated.

Set the shift width at 170Hz (+85Hz).

Perform fine adjustment of the frequency of the
signal generator or the receiving frequency so that

EXT SP output is set at 2125Hz,



Adjust RV5 on CMH-530 so that the output level at
(:)-on CMH-530 indicates maximum. The SPACE LED
is illuminated.

@ In the same manner as the steps @ ' @ and

above, adjust the 1895Hz and 1445Hz space filters.

. ) ) VR for
Space filter Shift width adjustment
1895Hz 400Hz RV6
1445Hz 850Hz RV7

c. Adjustment of Mark and Space Filter Output levels

<:> Set the shift width at 400Hz.

<:> Perform fine adjustment of the frequency of the
signal generator or the receiving frequency so that
the EXT SP output frequency is set at 2295Hz or
1895Hz.

(:) Adjust RV2 or RV3 on CMH-530 so that the output
levels at (:) and (:) on CMH-530 becomes equivalent.
At this time, RV2 and RV3 on CMHE-530 should be
preferably turned fully clockwise.

(:) Adjust RV1 on CMH-530 so that the output levels at

@and @on CMH-530 becomes 8Vp-p.



(4) CMH-532 RS-232C Unit

a. Checking of DC-DC converter

1 Check the waveform and level at each point with

the oscilloscope.

2 Connect the GND terminal on the oscilloscope to

the chassis (GND).

wo-s | HH-
LU Teovee

40us 2% 1
C4 l tcCs
0ol = o 3
J47-3
—O tiav
IRIOT ) RIOS 3.3k
Koo | TRIC
— 3 CDI06 L
[ RI06 3.3K Ie
L r@—gEcmoz 5 o A | weony sfcos s
or 1o O -
2 | e | con3§ | Acowy Teros T4 1 2% om
B R10282 o cred L 1’14:1007 uz‘::
A~ 4,
Rio1 €102 0.0t sgy L" ctod T
[—"-‘1 colo7 Tz !
n CcD109 1IC4
ctot
- R104 5.6K clok |+
# 4 coio 41K 1471
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2-4 Measurement of AM Sensitivity

Connect the measuring instruments as shown below:

ANT 80 6000

NRD-525 EXT SK*
Séggiitor SP Audio frequency
508 level meter

ATT : OFF -20dBm " 20dBm

NOTCH: OFF

AGC : OFF

BANDWIDTH: INTER

a. Measurement of AM sensitivity

Select the AM mode for NRD-525.

Set the signal generator at AM modulation (400Hz,
30%) and set the output level at 10d4BuV.

Set the frequency of the signal generator and
receiving frequency at the measurement frequency.
Turn on the modulation of the signal generator.
Adjust the AF GAIN control so that the level meter

indicates 10dBm.

® O © OO

Turn off the modulation of the signal generator.
Adjust the output level of the signal generator so

that the level meter indicates 0dBm.

(:) Repeat the steps (:) through (:) above.

The AF OUTPUT level meter indicates 10dBm when modulation
of the signal generator is turned on and the level meter
indicates 0OdBm when modulation is turned off. The AM

sensitivity level is the output level of the signal generator,



b. Measurement of SSB, CW sensitivity

(1) Put the NRD-525 in the USB,LSB or CW mode.

<:> Turn off modulation of the signal generator.

<:> Set the receiving frequency at the measurement
frequency. The frequency of the signal generator
should be deviated from the measurement frequency.
Adjust the AF GAIN control so that the level meter
indicates 0dBm.
Set the frequency of the signal generator at the
measurement frequency.
Perform fine adjustment of the TUNE control so that
the level meter indicates a maximum value.

Adjust the output level of the signal generator so

© ® O ®

that the level meter indicates 10dBm.
The output available at this time is the SSB, CW

sensitivity.

c. Measurement of FM sensitivity

Put the NRD-525 in the FM mode.

Turn off modulation of the signal generator.

Set the receiving frequency at the measurement
frequency.

The frequency of the signal generator should be
deviated from the measurement frequency.

Adjust the AF GAIN control so that the level meter

indicates 10dBm.

@ O & OO

Measure the frequency of the signal generator at

the measurement frequency.



(:) Adjust the output level of the signal generator
so that the level meter indicates -10dBm.
The output level available at this time FM

sensitivity.



3. TROUBLE SHOOTING

3-1
Besides the failure of the receiver itself, trouble of
the receiver is also caused by erroneous operation, and
by some cause ascribable to other devices. For trouble
due to erroneous operation and other devices, refer to
"8. Trouble Shooting" in Instruction Manual for NRD-
525.
Here, the procedures of detecting the failure of the
receiver itself are described. If the trouble 1is
localized, replace the unit containing the affected
part, or replace the affected part, referring to

"4, Parts List".

3-2 Checking of Power Circuit
To detect the trouble of the receiver, the supply
voltage must be checked first.
Check DC 10.8V, 9V, and 5V on the power supply unit
(CBD-674)on the rear panel of NRD-525. If voltage is found
to be abnormal, extract all the plug-in units. Also,
remove all the connector pins excepting the connector
P36 on the panel block. If the voltage remains to be
abnormal, the trouble lies in the power supply unit.
If 10.8V is likely to be adjusted, check operation
after adjusting 10.8V. If 5V is abnormal, check the
panel block because 5V is supplied to the panel block‘

through P36 connector. If each voltage is normal when



the units are removed, mount the units one by one to
find a defective unit. If spare unit is available,
replace the defective unit with it, and see that the
receiver works normally. Also, check abnormal hot
C-MOS 1ICs. If a defective part has been found,

replace it with a new one and confirm operation.

Too Low Sensitivity

If the sensitivity has become too low, replace the HF
TUNE unit CFL-205 with a new one, if available. Then,
replace the IF FILTER unit CFH-36, IF AF AMP unit CAE-
182, and CPU unit CDC-353 in this order to find the
defective unit. If the trouble cannot be eliminated
even when the units are replaced, check the antenna

and motherboard CFQ-1726. If spare units are un-
available, you should find which unit is affected in the
following manner:

See if sensitivity is low in all the bands or in a
particular band. (For bands, see the description of
operation of the receiver block.) If SG is available,
measure the sensitivity in each band compare it with
the rating. If SG is unavailable, receive broadcasting
in each band, and estimate the cause of the trouble
from the difference of sensitivity in receiving through
the tuning circuit and in receiving through the 1.6MHz

high pass filter (PASS).



Too Low Sensitivity in Particular Band

If sensitivity is too low in a particular band, the
cause of the trouble may be one of the following:
Improper selection of band by tuning circuit

A part may be defective. Check ICl, and CD5 through
CD10 on the CFL-205 unit and IC5 on the CDC-353 unit.
Defective tuning circuit

The cause may be a defective part or improper adjust-
ment. Perform re-adjustment first. If adjustment is
impossible, the trouble lies in a part. Check the
tuning transformer, trimmer capacitor and SUB band
selector relay on the CFL-205 unit.

Defective tuning voltage generator circuit

The cause may be a defective part or improper adjust-
ment. Perform re-adjustment first. If adjustment is
impossible, the trouble lies in a part. Check the

tuning voltage generator circuit in the CDC-353 unit.

Too Low Sensitivity in All Bands

If sensitivity is too low in all the bands, find

the affected circuit by checking the levels in the
passage of the receiving signal. For this purpose,
measure levels at each test point, referring to the
attached level diagram. Find a point where the
measured value greatly differs from the standard value
specified in the level diagram. Standard values in
the level diagram may somewhat differ from the measured

values.



If the defective circuit has an adjuster or control,
make adjustment according to the specified procedures
of adjustment. If adjustment is impossible, the
cause lies in a part. So, check parts constituting

that circuit.

No Sound from Speaker

If the loud speaker will not give off any sound, find
the affected circuit in the following manner:

First, see that the line connected to the speaker is
not disconnected and that the MUTE terminal on the

rear of NRD-525 is used.

Check to see that the PLL loop in the synthesizer block
is not locked out. Lock-out can be confirmed by checking
LED (CD2) for LP2 and LED (CD5) for BFO on the CGA-132
unit. From the combination of illuminated LEDs, the

defective circuit may be localized as shown below:

Ugg?gK ggg ggg Defective circuit
OFF OFF OFF None (normal)
OFF OFF ON BFO loop
OFF ON OFF Loop 2
ON OFF OFF Loop 1
ON ON ON Standard signal or
control block

From the above table, the defective circuit can be found.

Then, find improper adjustment or a defective part,



comparing measured values with standard values.

If the synthesizer block is operating normally, check
the squelch circuit. If the SQL segment on the vacuum
fluorescent display remains illuminated even when the
SQUELCH control on the panel is turned, the trouble
lies in the squelch circuit. As described earlier, the
squelch circuit utilizes different circuits in the FM
mode and in other modes. If the squelch circuit 1is
abnormal in all the modes, check IC2 and IC3 on the
CAE-182 unit and the SQUELCH control on the panel.

If the squelch circuit is abnormal only in the FM
mode, check the FM detector circuit in the CAE-182
unit with emphasis put on ICl10. If abnormality is
found in other modes than the FM mode, check the AGC

circuit on the CAE-182 unit.

Operation Impossible

If abnormality lies in the control system (control block
and panel block), operation of NRD-525 may become im-
possible. NRD-525 has microcomputers in the control

and panel blocks. If one of these microcomputers or IC
around them fails, NRD-525 may become inoperable. To
find a defective microcomputer or IC, they must be
checked cone by one by a person well versed with the
fundamental performance of ISs and usage of them in

each circuit. Here, apparent troubles and probable

causes are described.



No indication is given when the power is switched on.
o Is power supply circuit for vacuum fluorescent dis-
play working normally? Check the choke coil (L2),
transformer (Tl) and transistors (TR2 and TR3) for

damage.
o Is not the heater for the vacuum fluorescent dis-

play damaged? Visually check the heater.

NRD-525 does not operate every when a switch is pressed

(although indication is normal).

o A certain switch will not work, check that switch.
If several switches have become defective at a

time, check IC7 on the CDE-418 unit.

Receiving frequency indication does not change even if the
tuning contro! is turned (although the key switch works

normally).

o Check PGl and IC6 on the CDE-418 unit.

PBS and BFO do not work normally.

o If PBS and BFO do not work at all even when PBS
and BFO controls are turned; check resistors and
capacitors mounted between the PBS control (RV8)

and BFO control (RV9) on the CDE-418 and IC5.

The internal clock is not correct.

If the time given by the internal clock greatly devi-
ates, connect the frequency counter to TPl on the CDC-
353 CPU unit, and adjust the trimmer capacitor CV1l so

that the oscillation frequency becomes 32.768000kHz.



4. PARTS LIST

CONTENTS

CHASSIS

AVR

JACK

HF TUNE

I1F FILTER
TF AF AMP
LOOPI1

LOOP2

CPU

DATA I1,/0
DISPLAY
Accessories
V«UHF CONY
V«UHF LOCAL
Accessories
RTTY DEMO
Accessories
INTERFACE
Accessories

(CBD-874)
(CaB-40 )
(CFL-205)
(CFH-36 )
(CAE-182)
(CGA-131)
(CGA-132)
(€DC-353)
(CMH-632)
(CDE-418)
(6ZX.1D00018)
(CHE-85 )
(CGA-118)
(CMK-165-F)
(CMH-330)
(CMH-530-F)
(CMH-532)
(CMH-532-F)
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