Letters to the Editor

An Effective 80 and 40 Meter sampling at 500 MHz, and then resampled receiver with a wide band (sub-octave fil-

SSB/CW Receiver (Jan/Feb 2005) at progressively higher bit resolutions ander, up-conversion) can have TOIPs that
lower frequencies, and it passed all théavor the up-conversion receiver and still

Gentlemen, type-approval tests. Installed on a ship, ihot work as well as the HRO.

Careful examination of the article byproved such a disaster that according to I've seen it written somewhere (I can’t
Dave Lyndon, AK4AA, seems to indicate’pPorts, having set sail from Holland onremember where) that classical two-signal
to me that if you reference the oscillatothe firstfitting, they stopped in the UK for IMD tests do not give representative re-
board schematic, Figure 4, there is a mis& conventional receiver to be fitted! But itsults when used on a receiver with early
ing coupling capacitor that should be ifnet the specification. digitization and DSP filters. | didn’t see an
the circuit between T202 and T203 to dc TOIP is not a very good indicator ofexplanation (Cynicism suggests it's be-
isolate the collector of Q206 from the respverall IMD performance because itcause the results come out badly!) but in
of the circuit. doesn’t take into account the front-endeality, the measurements require multiple

Can you please confirm this? | do nolbandwidt.h that is handling all the un-signals. The b.est measurement would be
know if this has been seen by other reader@anted signals. It has some use when delone at varying input levels of very
— Thank you, Paul Parker, WB6DHH, signing fo_r co_mparing parts; _but eve_rwi(_jeband noise, with a_notch at the re-
pjldparker@juno.com then, quoting intercept points in dBm isceive frequency, measuring the SNR deg-

capable of leading to great problems beradation of a signal at the 10-dB SNR

Hi, cause of what | call “The Great 50-ohmlevel. Such a measurement is, regrettably,
Yes, there should be a coupling capaciscam-” Everybody happily talks of levelsimpracticable.
tor as ,Paul’s sharp eye reveals. | checkdf dBm; but once you're away from %0, More to the point would be to have a

the actual physical circuit, and there is At gets more than a bit meaningless. | §esiapdgrd level at which the intermodulation
0.1 uF disc ceramic capacitor from thethis in my work (advanced systems desigmatio is measured, probably somewhere
junction of the T202 primary and second®f RF CMOs |_ntegrated circuits fo_r Iow_arou_nd 60 mV (=10 dBm). A +20_dBm P
ary connection to the junction of C220 andPower applications such as transcelver_s ireceiver would then show IMD signals at
the “Q" side of T203. It's important that pacemakers, endoscope; and _the like)70 dBm. A bettgr approach would be to
this be a value much larger than C220. Where you have to work ipV of inter-  use mV EMF, which takes out the anomaly
Sorry for the omission in the schematicCePt- Impedances are such that dBm ref dBm in that they represent the power
and thanks to WBGDHH for spotting it. quires mqltiple calculations as you gahat wquld .be delivered if the load were
[The corrected portion of the schematic i§'om one impedance to another. 50Q. Historically, the US usedV PD (po-
printed here as Figure 1. £d.] _Incidentally, RF sub-micron CMOS de-tential difference) at the antenna terminals,
— 73, Dave Lyndon, AK4AA, Vices are pretty good at foIIowm_g th_ewh|le Europe use_)d the EMF. That gave a
dlyndon@hughes.net cube law, right up to where they hit gain6 dB advantage in the US for the market-
compression. The usual rule of thumb thang department to exploit, while EMF is a

In Search of New Receiver “TOIP is 10 to 15 dB above 1-dB gainbetter parameter to represent practice. The
Performance Paradigms compression” doesn’t apply very welldBm comparison crawled in from the ra-
(Empirical Outlook, May/Jun 2006) with RF CMOS. dar/ECM field, but is so misleading in re-

So we can confidently say that a receiveceiver design that far too often, it is, in
Hi Doug, with a narrowband tuned front end onreality, as much use as teats on a bull!

I think it's fair to say that third-order 7 MHz (such as the old National HRO) and TOIP and IMD measurements are only

intercept point (TOIP) has never been an
exact scientific parameter of receiver per-

H ’ QX0609-Smith01

formance comparison. It's a useful (some- ™ R212 R219 T
times!) performance parameter for MWy My

)P p . ca16 L 100 c218 c219 | 100
components, but for the receiver as a 0.1; ¢ 0_12
whole, it has enormous “ifs and buts.” R217 01
_Let's go back a few (40!) years. HF ma- Q205 T202 _ Added Capacitor
rine receivers here in the UK had an MPF102 [ R216  c221 | ©220 toTand Q
intermodulation performance requirement Tk YY" } I¢ } | Miser LO
that a signal at +80 dB/ would produce ) 17 Q06 14T | 0.1uF 1| 1000 Inputs
an IMD product at no more than } 2N2222 L——— I
+30 dBuV. From memory, the spacings 0.01 T203
were 50 and 100 kHz. Those receivers 4.68 pH »77‘7
were adequate, if not particularly good — < R213  R214 R218 7
the intercept point works out at about ™ 220 120 R220 € é {Q
—2 dBm, and most were about +5 dBm. At MWV

* . .
that time, they had tuned front ends. o1 Requires adjustment. See Text.
In the early 1980s, an “advanced del-:_ 1 This schematic di N red portion of the Oscillator Board
P : ’ igure 1 — This schematic diagram shows a corrected portion of the Oscillator Board,
Slg.n receiver appeared. (I Wo.n t sayFigure 4 from “An Effective 80 and 40 Meter SSB/CW Receiver” by Dave Lyndon, AK4AA
Wh|Ch company, but th?y were 'mema.'in the January/February 2005 issue of ~ QEX. A 0.1 puF capacitor is added between T202
tional and no longer exist.) It used 1-bitand T203.
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a little part of the receiver performancewithout notifying the publishers of eacheasy for me to take the credit but you
story, though, and as | showed in QX magazine. AsQEX and QST are both writers are the real heroes of this forum.
article some four years ago, phase nois€RRL products and the other publication— 73, Doug Smith, KF6DX, QEX Editor,

can be far more limiting. was referenced in the footnotes in both akfédx@arrl.org
— 73, Peter E. Chadwick, G3RZP, ticles, the cross-publication must have
g3rzp@g3rzp.wanadoo.co.uk been an overt act by ARRL managemenfgelo Larry and Doug,
. rather than by the author. . .
Hi Peter, You have done a stunningly good job of | just opened my issue @EX, went to

read my article and saw that Equation 1 on
page 4 was incomplete. This is very
Strange as it was okay in the PDF proof
that you sent me. I'm wondering if it is a
printer’s error, or do | have a bad copy of
QEX?

If the printer goofed then | think the
correct equation should be printed in the

Good to hear from you again. To geimprovingQEX, and | salute you for doing
right to the point: You and the others I'mthat. There really is no need to pad th
talking to seem to agree that a fixed inpupublication with reprints from the sister
level is the right way to go for IMD3 mea-magazine.
surement in receivers. The only thing is— 73, Ted Gisske, K9IMM,
that those who operate near the noise flo@isske@offex.com
have one criterion and those who contest
may have another. It's unclear to me ho#?ear Ted, . o .
we can avoid measuring IMD3 perfor- Thanks for writing and giving me thenex.t Issue as It W.'" help readers in fol-
mance at several levels when units don'thance to explain. The situation is thislow'ng the derivation. By th_e way Larry,
obey a cube law. Sometimes we feel a project deserves e)l;_quapc;]n's; 2 and 3 that you fixed came out

What's bound to be puzzling to readers iposure in both publications and we Ieavéuségg( u hes. G Steber. WBILVI
that many published IP3 measurements donthe heavy technical content out of Q8T b WIShES, f5eorge eoer, ’
comply with the traditional definition of IP3. companion piece. WB9LVI's article wasSte er@execpc.com
That is while heavy emphasis is being placedccepted in basically the form you see it_.
on receiver IP3 performance by those mafor QEX, then QST decided to run a Hi George,
keting departments you mentioned. You'reslightly less technical version of it. We That error was apparently caused by a
right that complex systems don’t necessarilgon’t do that often but we have a selfistbug in our layout software. It's happened
play by rules applicable to component partsnotive: to steer ARRL members @QEX before — in one of my articles! It hap-
but equipment reviewers also emphasize IP&nd to steer non-members@sT. pens sometimes when the final file is cre-
even regardless of their own admissions of its As | think you know QST has a circula- ated to send to the printer, but no one is
invalidity. Something has to give. Readergion of over 140,000 an@EX is under sure why. Unfortunately, it's tough to
deserve a fair shot at comparing old data with0,000. We'd like to se®EX grow, and catch after everybody has signed off on

new. we're of the impression that many ARRLthe proofs. The complete equation ap-
It's also true that units with early digi- members don’'t readQEX because they pears here.

tization — and even some with late digi-don’t realize what they are missing. We'dy, RC,s

tization — do no behave at all like cubdike to improve that situation. —=G,(S)=—— (Eq 1)

law. We do have some studies of how they Thanks for your kind words. As our sil- V1 RC;s+1

do behave coming here @EX. At least ver anniversary approaches, I'm particu— 73, Doug Smith, KF6DX, QEX Editor

one of our friends there in Europe is indarly proud to be part o®EX. It would be kfédx@arrl.org @

tensely examining the situation.
— 73, Doug Smith, KF6DX, QEX Editor,
kfédx@arrl.org
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