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BUF-A Buffer Amplifier Card: A Valuable Building Block for DX Projects
Mark Connelly - WALlION - 15 JUN 1992

My previous article "One—Chip Active Whips® mentioned the use
of commerclally-available buffer amplifier IC's that could be u
instead of discrete-FET circuits in active whips. I have purchased
some of these devices and tested them in real-life DXing situationms
as well as in laboratory tests for such characteristlcs as gain,
noise, and strong-signal handling.

All buffer chips are not created equal. Most have no trouble
handling big signal inputs up to 5 volts p-p p) with low
distortion. It is in the weak signal end of things that these devices
vary considerably. Those in DIP packages, especlally those listed as
being "monolithic*® rather than "hybrid” in design and those designed
to operate at relatively low maximum power supply ralls (e. g.
+/= 7 VDC), tend to be rather noisy. The VAO33PJ (made by VIC) and
the AD9630AN (made by Analog Devices) fall into this category. These
amplifiers, therefore, are not recommended for use with short whips
(less than 1 m. / 3.3 ft.) or with small ferrite loops. They could
be used with larger whips and larger loops. Experimentation here
has shown that the 12-pin round metal can (TO-8) devices, listed as
"hybrid* and having wide power supply rall limits, are very quiet -
indeed as good as, or better than, nomercus discrete-FET designs
that have served DXers well in the past.

The National Semlconductor LHOO33ICG and the Elantec ELHO0033G
performed admirably in quiet-site daytime field tests. Signal-to-
nolse results were comparable to discrete-FET amplifiers of
several designs including Lankford, Connelly, Thomas, SBanserino,
Hagan, and MFJ. Both loop and whip tests were performed deep in a

pltch-pine woodland near the Shawsheen River in Billerica, MA suitably

far from buildings and nolsy power lines. Such field tests are
necessary because the line-noise level at the house is too high for
such stringent sensitivity evaluations. It is likely that other
"0033" chips - e. g. Teledyne TP0O33 - would perform similarly.

0f the two 0033's tested, the National device is the cheaper:
still, it costs a relatively high § 15 (approximately). I got

my LHOO33CG from Gerber Electronics. Address and telephone
information is shown in the parts list to follow. They will

take personal checks and COD, but they have mo credit card
operation.

‘The LHO033CG-based buffer card (which I've designated BUF-A)
clearly outperforms the vast majority of discrete-FET front-ends I've
built when it comes to strong-signal bhandling (immunity to harmonic
aad intermodulation distortion). Now I've finally reached the
polnt at which varactors used in remctely-tuned applications are
the weaker link than the front-end card. (The varactors can still
take a lot of "heat" before ylelding any spurs.) Very weak
WRKO-680 X 2 can be heard with WLYN-1360 nulled on a remotely-tuned
loop with the BUF-A. With the BUF-A in a conventional tuning-
capacitor (mon-remots) loop, thers is no evidence of a WRXO harmonic
with WLYN nulled - only WDRC-1360 (Hartford, CT) is noted. Some
discrete-FET amplifiers could not pass this daytime test, whather
tuned by variable capacitors or by waractors.

When operated at B+ = 12.6 VDC (typical car cigarette-lighter
jack output), an clean output of 6 Vpp is achlevable. Scope tests
show that higher supply voltage (up to 40 VDC) can yleld even greater
low-distortion output levels. Heat-sinking is advisable at high
supply voltages. For continuous high signal level operation (urban
sites), the National LHOO63CK (at about twice the price of the
LHC033CG) may offer slightly improved IMD performance for the
perfectionist. The LHOO63CK package is different, so card layout
would have to be altered if that IC is to be used.
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Figure 1 shows the schematic of the BUF-A. Figure 2 shows the
BUF-A component lagout. Table 1 is a parts list. I adjusted some
of the componeat values from those in the genaric design of the
"One-Chip Active Whips* article. These changes made subtle
improvements to the signal-to-poise performance. Drawings in the
appendices show some of the many applications for the BUF-A card !
that are of value to the DXer. These drawings should be thought i

Table 2 - A Partial List of Commercially-Available Buffer IC's
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Analog Devices

AD9630AN, AD9620
Analog Devices / PMI & v

BUF-03AJ, BUF-03EJ, BUF-03FJ

Burr Brown 3553AM, HOS-100, 3533

Comlinear CLC110AJP

crs CTs0033

Elastec ELH0033G, EL2005CG, EL2004CG, EL2031CG,ELH0002
Harris EA2-5033-5, EA3-5033-5, HA2520 3

LT1010CH, LT1010CHS

cra HCO002, MCO063, WC0033

Iitionll Samiconductor LH0033G, LHOO331J, LHOO33CG, LHOO033CJ, LHOO63K,
x LEOO63CK, LH4010G, LH4010CG, LHE4010CH,
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s - LH4011K, LH4011CK, LE4011CT, LE4012K,

= 3 LE4012CK, LE4063CT, LHE4033CN, LH4009K,
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Table 1: BUF-A parts list et = -\ 0.3 -
i
Veodor codes: 0¥
GER = Gerber Electronics /[ 128 Carneglie Row i 5
/ Horwood, MA 02062 by
fTel. 1-617-769-4852, 769-6000 ”u%(
Cems,
MCL = Mini-Circuits Lab. [ P. 0. Box 350166 =
/ Brooklyn, NY 11235-0003
JTel. 1-718-934-4500 of
MOU = Mouser Electronics / 11433 Woodside Ave. g 0.?
/ Bantee, CA 92071 -
JTel. 1-800-346-6873 i 1.0
I L
Item Designator Description/Value Vendor Vendor Stock # QTY rz ki R
=== =—== == T— i1 L _<mD
1 BD perfboard(1.2°X2.0") MOU 153-1105 (cut) 1 unen) WAl ZoM DX LAZL - MEY. 1§ JUN 1992
2 c1 capacitor, 0.01 ur MOU 539-CKOS103K Ty
3 c2 capacitor, 1CuF tant. MOU 581-10K35 i1
4 c3 capacitor, 0.001 uF MOU 539-CKO5102K 1 %
s C4,C5  capacitor, 0.1 ur HOU 539-CKO5104K : NOTES :
6 H1l,H2 screw, 4-40 X .25 HOU S572-01880 S
7 B, H2 spacer, 4-80 X .5" MOU 534-1450C 2 FoR ScHemaTIC, SEE FIGURE |.
] H1l,H2 solder lug, #4 3 1]!013 SII-;J:I:": 1/c : FOR PARTS LisT, SEE TABLE [,
9 P1-P7 -clip for .042 hole MOU 574-T42- Long-LEAD 5 oF =
10 R1,R2 stor, 680K MOU 271-680K 2 T it YEATIZALLY & MOVNTED. amraNEnT
11 R3 istor, 100 ohm - MOU 271-100 X = ¥ BvIF Wik OM CoMPONENT SIDE OF BoARD
r -
12 R4, RS resistor, 4.7 ohm MOU 295-4.7 2 ~aa ™ BUIS WIRE oM SOLDER SIBE OF BoARD
13 T1 RF transformer 4:1 MCL T4-6T-X63 1 = . S
14 U1 buffer amplifier IC GER (NWatiomal) LHOO33ICG 1 % . Fiea cuir TERMINAL PN

(+ buss wire, solder as required)
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APPENDIX A : ACTIVE WHIP
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APPENDIX C : REMOTELY - TUNED roop
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