-5

NRD=525: A Technlcal Review

Dallas Lankford, 15 XII 92

There have bean @ nuoher of reviews of cthe NRD-525 in the past, but nome .
of thea answered cectain techalcal questions I bad regardiog %25 parformance,
especially in che HW band. The £3% was discontinued last summer, and the resaining
stock was offered at a discount by several rectallers. Net being able to resist
a bargaln, I bought one of these last 525's with a serial number in the high
51,000"s. Line drawings of the 525 front pasel and vacuum fluorescent display
are glven below. : )
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Previous reviews of Che ¥RD-525 fnclude Magne's EOI whice paper, Editlan
2.0, 11 June 1987 (presumably there was an earlier review), the 1547 WATH, pages
555-556, Rainer Lichte's review {n his 1587 book More Hadio Recelver - Chance
Or Choice, pages 41-48, and Joha Bryant's Proceedings 1989 review, Wascegunnar
on a 525," pages RI2.1-RI2.9. Because these reviews cover most basic aspects
of a 525, wy dlscusslon of basic feitures will be brief in places. For addicional

detalls you may consule those sources. ) )

The front panel and vaccum fluorescent display line dravings aheve tell

=ast of the story about the basic 525 features. Some controls are conventional
analog controls, while some are push butros swvitches. Other revievers have fusged
about cectain aspects of the controls, but I haven't been mericusly annoyed

by any of these so-called defects. Yes, it would be nice to have an analog
S-meter. But the main reason the S-mecer jumps around so much in AM mede is
because the AM attack tizes are not appropriate. Hy mod described in "NRD=525
A ACC med 2" takes care of this annoying defect. And yes, i would Be nice

if the front of che 525 could be tilred upvard to get & better view of the frone
-panel and keep your hand from bumping the table fop while twirling che main
tuning knob.' Hevertheless, the flywheel-weighted, dimpled main tuning knok

turns sacothly and is easy to use. Mode changing is easy with two swicches
vhich move tha mode imdiearfsn left or right theough the fallewing: RITY CW

USE L33 AM PM EAX. By contrast, with the RS you have to eycle complately through
all other mades to get back to the one you wamt. Similarly, bandwidcth changing
1z easy with two switches which move the bandwideh indication lefe os righe
through NARR INTER WIDE AUX. Changing the AGC setting is not as convenient;

a single switeh eycles through OFF FAST SLOW. In addirion to tuning with the
main tuning knob, a frequency can be entered eilther in EHz or Miz usiag the
keypad, and the frequency can be changed with the UP and DOWN switches.

Some operating aspecta of the 525 can be changed by the user. The Puring
rate” of the main tuning knob and the step inere=ent of the UF and DOWN switches
can be changed betwesn "coarse" and "fine" by pressing the RUN switch. In "fine"
tuning wode, the maln tuning knob rate i= 2 KH:z per revolution and the UP/DOWN
increment i3 | EHz, while In "coarse” tuning mode the ratefincrement 1s 20 KHz/10 E)
The 10 Hz digit of the frequency display can be turned "off" and "an" by pressing
HEMO and 1 swicches simultansously. And the frequency indication in USE and
LSE modes can ba changed between "autematic" and "manual" modes by presaing
MEMO and 0 switches sioulcanecusly. In “autemacic" mode the frequeney display
does not change when changing becween USE and LSE (and you do not have Eo retune).

The NRD-325 Instruction Mimual glves the tuning range as 90 KNz po 34 Mz,
The 525 can be tuned below S0 KNz, but incernally gensraced moise begins ta
reglster on the S-meter ac about 70 XHz, so the 525 is mot useful much balaw
90 KHz. VLF DXers will need Eto uae a VLF convercer.

In che pase, the meelt of a recelver was ofcen determined by the thres
5's = sensicivicy, saleceivicy, and stabiliey. Wicth aynthes{ized solid state
tecelvers like the 525, scabilicy is seldom an {ssue. Consaguently, & mare
appropriate modern verszfon of the threa 5's is sensicivicy, selectivicy, and
spurlous responses. HNevertheless, for complateness, here 1s whar has been publishaed
about 513 stabiliey. The fastructiss manual specifies "Frequency scabilicy
%23 PPM." Lichcte measured "z 5 He/hr,” while Magne reported "less ehag 210 Hz
at 10 MHz, excellenc.” I don‘t have the equipment to make such preciss deife
measurements. Suffice it to say that I haven't observed any drift wich che
5215"s I have used, and I don't expect to ohszerve any.

Sensfcivicy should met be an fssue for modern solid atare communications
recelvers, but surprisingly it sometfmes is. Some receivers, like the R-5000,
are desensicized in the MV band by design. Ochers, like che RS, are not quice
sensitive enough throughout the entire tuning range. Both Magne and Lichte
stated thac the 515 seasicivity is derated in che MW band. Lichea even providad
values of 16 and 19 microvoles ac 1000 and 500 EHz respectively for a 10 48
S+N/N using the WIDE bandwidch and AY mode, compared to I microvoles for the
5§ bands. In addition, the 515 instruction manual specifies 15 microvoles ar
becter sensitivity for the 0.90-1.6 MHr Ffrequency range, and 2 microvoles or
better for the 1.6-34 MHz frequency range using AM mode. However, I ds got
know of azv 525 with worse sensiclvicy belew 1.6 MHz than above. As a matcer
ol fact, the sensitivity of my 525 is abeut 0.35 mfcrovelts thidighout the MW
band for a 10 dB §+4/H using WIDE bandwidth and A moda, with 2 400 Hz medulated
source at 50 modulation, The WIDE bandwideh AM sensicivity of my 525 on the
SW bands is mot quite ms good, about 0.45 microveles, but still excellent. Perhaps
some early production 523's were desensitized by design in the MW band, Bur
Ehat appears mot to be che case for most 525's. The 525 ism one of the Few s0lid
state recelvers with adequate MW band senaledvicy at lscarions like mine with
low levels of man-made polse.

Seleccivity should also nmoc be an issue for modern so0lid stats comaunications
recelvers, but again it sometises is. Insuffielent nuaber of bandeidchs, and
inappropriace bandwidths are the cosmon dafeces. The 525 deslign 1s excellent
wich regard to available bandwidchs because it has four available bandufdehs
which are selectable fndependent of mede. A 525 comes with three selectivicies
- AUX, WIDE, and INTER. A fourth bandwideh 45 available ia the HARR pesicion
when an optisnal fileer is inscalled, Unfortunacely, no suitable A4 filter
is currently availavle for the foucth pesition. So you have to make do with
the chree stock bandwidths. The instruccion mamis] snssdfiss #ha LITF  wTRE



Er3-55 fleceiver manufacturers seldom specify 2nd grder IMD performance. Yat 2nd
3-5- order IMD products are routinely chserved on some recefvers in actual listening
gituacicns, 1ike on an RS in the 15.6 = 15.8 Mz range during the early evening
hours. These Ind order products are diie to strong 5W broadcasters im the 31
and 49 mecer bands (e.5., 6.1 + 9.6 = 15.7 Miz). The 13 Mz ICP2's due to &
and § Mz tomes were #49 dBm, greater than +5& d3a, and greater than +67 dBa
for the BS, 3904; and 525 respectively, and the earresponding DR2's wers 84dE,
greater than 96.5 dB, and greater than 100 dB respectively. Again, the 515
edged out the 3904, and the ER finished & discanc third, ICP2's and DRE21's within
the MW band were not as high for any of the recelvers. For example, the 1320
FHz DR2's due to 600 and 720 KHz tones wecé g0 43, 85 48, and 91 dB respectively.

"Il so called "speclalists™ take oote: Here at laac is a zecelver which
{5 2 match to thelr beloved monscer Collins RI50A/URR.™ Thus said Rainer Lichte,
It is close, but not quice there. While the 525 edges the 3904 in & few imporcant
cacegories like wide dynamic vange, cthe R-350A edges the 525 in ocher imporcanc
categories like spurlous responses. And the 3904 does oot gensrate any display
poise which gin be recelved by a nearhby MW loop antenna. Were ir not for the
525 display nolse problem, I would be maze inelined to agree with Lichte. But
below 1200 KHz the 525 display nolse becomes observable abave szblent man=made
poilse ac my quiec locatlos, and is very annoylng at the low end of the MW band
on weaker daytize signals using my 7 foot alr core balun loop with amp. At
night, hovever, I havea't noticed any display noise because of greacer signal ;
levels, even when using my LIL-4 phasing adapter ta combine loop and nolse reducing
wire antennas for cardield patterns. S0 the 525 display molse problem Is Rot
83 bad as I expected it to be (basad o other Teports). But I have also heard
that the amount of display nolse generated by a 525 varies from ome 525 ke anether,
.-—sa perhaps I.have s Meame™ 535.4n that regacd. The 525 display molse is much
worse when one uses an saplified fercite Tod MW loop. A ferrize rod loap must
be moved further away from a 515 tham ao air core loop to reduce 523 display
noise to an acceptable level. Maybe this accounts for the variacion of opinicn
as to the severity of the 525 display nolse problem. Another area where the
3904 edges the 325 1s AGC performance. The 525 AGC has several annoying
characteristics due mainly to inappropriate AM mode accack Eime constants. BStatic
erashes and polse pulses cause the 523 AGE ko "hang," which briefly desensitizas
the 525. And at high signal levels the instantaneous fasr attack and fastc release
of the 525 causes low frequency audie discortion on AM signala. Fortunately, .
thase 515 AGC defects cam be greatly reduced as described in my article, "NRD-525
M4 AGE Mod 2," by replacing R104 with a 220K ohm surface mount resistor, adding
a 27% 1/4 warc resistor from pin 2 of ICT to pin & of ICH, and adding a jumper
from pin 3 of IC3 ro pin 3 of IC9. This mod greatly increases the AM mode artack
time consctant, which eliminates AM audio discorcion due to audioc oo the AGC
line, and greatly raduces AGC "hanging" due to statlc crashes and nolse pulses
in A4 mode. Alse, my 525 dees mot excract ss much signal from =y neise reducing
vartical antenna at cthe low frequency end of the MW band as a 3904. The difference
15 ahout § dB. Perhaps it 1s due to the reflected capacirance of the zip cord
twin-lead datuning the 525 front end. The 525 does moc have an antenna erimmer,
which would help in analyzing and elimipating proble=s 1ike this. However,
I have moc yet hedrd a signal ac the low end of tha MW band on a 3904 that was
not equally audible on a 575, Curiously, a 525 overloads when signals greatar
than about 50,000 mierovolts are applisd to the antenna input. This 1s unlikely
to be a problem for most 523 users unless thay use antennas which develop excessive
signal levels, or have extremely high RF eavirenments. Overload appears to
gocur firsc ac the 2nd mixer, but the lst, 2nd, and 3rd 455 EHz IF amps may
alss be invelved. At present I do met have a soulticn for the everload. Finally,
although I haven't found ir much of & probles, =any people have co=plained about
the 525 digital S-meter jumping around all over the place. I do agree, however,
that an analeg S-meter would be &n Improvement.

Of coucse, an NAD-525 has a number of advantages over an R-330A: ¢ ean
be carried acound the house easily and on DXpeditiona, it can be powered from
two & wolt lancern batteries, you can jump from one frequency to ancther mush
quicker, you have avallable 200 program=able semorles which permit even faster
frequeacy jumplng, and you dan't have to fix it yourself if something goes wrong

with ic.
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