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BfE-C LoOD ARDlifier Card

originaldesign: Dallas J..ankford - IS' OOV'1991
Article & m:x:J.ified version: Hark Cb1nelly - 04 Fm 1992

'ltle OFE-C (Balanced f'ront-Dld Card, rodel C) is a "WAHOO
DXLabs" iRi'lementation of Dallas Lankford's Balanced Cascode
Loop I\mplifier. His design, is wder further t:est:in;J and
refinement: he expects to [Alblish a conprehensive article on
it in the not-too-distant future. Dallas's design differs
slightly from BFE-C in minor ways that will be mentioned
sub:;equently. In tetllS of electrical characteristics, both
can be treated as the s."1IIIE!entity. 'ItJe design is an iJIp1:ovBnent
on the Kolb-Sanserino amplifier long used in Radio West's lOQIB
as well as (in rodified fom) in the Rl'L-l Renot:ely-'I\lned llJop
(BFE-A, BFE-B cards). Dallas naintains that the balanced
CXJI1figuration of the ou~ transistors (QJ and 04) of the new
design byroves ooise figure: using FEr's in the outpJt stage,
rather than a bipolar transistor gives enhanced strong-signal
performaoce (i. e. reduced sp..Il"ious responses).

'lms article will not go into an in-depth design review: '

that will be left 'for Dallas's forthooming article. Rather, the
essential const:ruction details will be supplied, so DXers can
do testirq of their own.

Figure 1 is the, BFE-Cschematic, Figure 2 is its assenbly
«XJIItXJI1entlayout) drawIng, and Table 1 is the parts list. For
best results, Ql should be mtched to Q2: also, QJ should be
mtched to Q4. Figure J shows the test circuit for measuring
the voltage used to ascertain a matched oondition. 'l'-U
transistors producirq voltage readings within 31: or better
can be considered to be mtched. For the purpose of getting
twJ mtched pairs of MPFl02'S, you sOOuld have a dozen or
so transistors available.

variations to the OFE-C desiCll]

Dallas Lankford suggests using an Amidon ferrite bead (part
nuntJer FB-IOl-64) on the drain lead of Ql and one on the drain
lead of Q2 rather than usirq low-value chokes LJ and IA. 'ItJe
100 uH inp..lt inductors L1 and 1.2, meant to reduce sensitivity
aOOve 9 Mllz, can be renoved if the loop 8J1i'lifier is to be used
with a shortwave, rather than with a medium wave, loop. R3 and
R4 my each be reduced to 2.2K or to an even lower value. 'ItJis
will reduce gain, thereby reducing sp..lrious responses that can
ocx:ur in urban areas with large air-core 10QIB. With lower-

'gain ferrite 10QIB, it is unlikely that overloading ~d be nuch
of a problem except in the werst "transmitter alley" locations
like the New Jersey MeadcMlands. Dallas has r""-,-,,,u.ellded that
larger loop; be tapped down part way on the coil - again to
inprove dynamic range and to reduce int:er11Ddulation distortion
"SIXlIS" in strong-signal areas. lie also mentioned problens with

Mouser inductors opening up (a problem I've seldom encountered):
he winds homebrew 100 U/I inductors using 39 turns of 126 wire on
an !llaidon fT-50-82 toroidal core. lie also hanebr:ews the out.p.It
I::Blun transformer (12 trlfilar turns 122 on Amidon FT-82-43, or
JJ trlfilar turns 126 on lllllidon FT-82-61). 'ItJere's no pu-arnetric
advantage to one approach (e. g. hanebr:ew) over the other (e. g.
using the Mlni-circuits T4-6T).
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1 cOlple 'of cbuqu to tbt .n-c utlcll: Flnt, thre'l I correction
to tbe orluhtlol of tunstorltr U u Ibon on tbe .n-c ustlblJ
duvllq. 1 bad put f1 ORtt tbt cud correctly vbu 1 did If tuthq,
but Itl pOiltiOi .. tbe drnhq vu Icclduhllf rutned. 1110, U I
unit of arbu tuthq, l'tI lit rulston U lid .1 to l.lH, 1\ utbn
thll 1.7SK. ror thul cbuq.., pllut ufn to tbe lodlrltd duvllq bllow.
U ud It Ibould 1110 be cbllqtd .. the sCbtlltiC ud puts list.
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at - DIgI-1\ey /p. O. Bene-677
/Iltlef River F1Ill~,1fl 56701-0677

/1'81. 1-800-344-4539

- n::L - KlnI-clrcuJ.ts

.'

I P. O. Bene350166
I 8I:ooklyn, NY 11235-0003

.
InI - IbJser Electronics I 11433 Ib>Jslde Ave.

I Santee, C\ 92071
/1'81. 1-800-346-6873

RS - l!ad1.oShack I Manylccatlcns M>t'lclwide
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1 eo perfbcard(I.9"Xl.4") RS
2 Cl,C2,CJ,C4 capacitor, 0.1 uF at
3 IU,H2,IO,H4 ccr:ew, 4-40 X .25" ,1nI
4 1U,H2,IO,H4spacer, 4-40 X .5", InI
5 1U,112,1O "split lcd<washer, 14 InI
6 H4 solder 1"'1. 14 InI
7 IJ.,L2 .lrductcr, 100 ull InI
8 L3,lA lnductct', 1 ull InI
9 PI-PI9 flea-clip, .042"hcle at.

10 Ql,Q2,Q3,Q4 FEl', MPFI02 RS
11 R1 resister, 1K ItS
12 R2 reslstDr, 47 chI1I InI
13 RJ,R4 resistDr, 4.7S1t,I\ at
14 R5.R6 resistor, 2.2IK,1\ DK
15 Tl balun trsnsfcmner n::L
16 If bIss wire RS

276-1396 (QJt) 1
P4525 4
572-01880 4
534-145OC 4
572-00649 3
534-7311 1
4313104 2
4313100 2
VI069-ND 19
276-2062 (see note) 4
271-1321 I
2951500-47 I
4.751Ot 2
2.211Ot 2
T4-6'l'-X65 1
278-1341 awrox.l'
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""to: QI ancIQ2 shculd be 1I'Btx:hed. Q3 ancIQ4 shculd ba mtx:hed.
n:l'-mtc:hlnq mthcd is given in the article's text ancI in Figure
3. .
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Tests versus th~ BF'E-A
[Refer to the article "'!he RI'Ir1 Reoot:aly-'l\lned Loop" -
M. Connelly - JUL 1991)

'!he BFE-Camplifier card was swapped into IIf'/hanebr'ew ID'Irl
loop in place of the BFE-A. A ferrite loop head was used. BFE-C
sensitivity was, comparable to (consistently within 3 dB of) that
of the BF'E-Acard across the medlum-wave beuxl. BFE-C's strong-
signal handling was a bi t better and its noise floor seemed lC7w'er.
Tests were done with each front-erxi arnplifier's outp.rt: rtXrt:ed
directly to the receiver and then with each amplifier's outplt
IXJSSedthrough the BBA-Cbroadl:arxl arnplifier for ack:Utional gain.
Although differences weren't dranatic, I'd 1e<x:nIIlIlAJdthat DXers
tuilc1irq the RIU-l should use the BFE-Cin place of the BFE-A.
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