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W7EL Two-Transistor Feedback Buffer Amplifier
80m 40m 30m 20m · 12 V · sim-pass

EMRFD p. 2.27

A small buffer that sits after a VFO or crystal oscillator. It has a high-impedance input so it barely loads the oscillator, and

a transformer output that drives a 50 Ω load.
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Drive the input from a source at DC ground (EMRFD p. 2.27). J1-J3 added by QRPedia; the figure shows bare in/out leads.

T1: 20 t primary, 5 t output link on FT-37-43 (EMRFD p. 2.27 text, typical 7 MHz). Q1, Q2: 2N3904 / MMBT3904 (QRPedia substitution).
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BUILD LIST: TICK AS YOU GO

Ref Value Qty Part / notes

☐ C1, C2 0.1 µF 2

☐ J1 IN 1

☐ J2 OUT 1

☐ J3 +12 V 1

☐ Q1, Q2 2N3904 2 2N3904 (MMBT3904 for SMD)

☐ R1 10 kΩ 1

☐ R2 1 kΩ 1

☐ R3 100 Ω 1

☐ R4 27 kΩ 1 27k feedback resistor

☐ R5 180 Ω 1

☐ R6 47 Ω 1

☐ T1 20:5 t FT-37-43 1 FT-37-43 ferrite toroid; 20:5 t on FT-

37-43

BUILD NOTES

Q1, Q2: 2N3904, or MMBT3904 for SMD. This is a QRPedia

substitution; the figure doesn't name the type.

T1: for 7 MHz, 20-turn primary and 5-turn output link on an FT-37-43

(EMRFD p. 2.27 text). The figure gives no turns.

Drive the input from a source at DC ground (EMRFD p. 2.27).

Bandwidth depends on T1. Too little reactance at low frequencies

causes severe distortion.

Test: There's nothing to tune. Check the DC collector voltages, then drive

with a signal generator into 50 Ω and look at the output on a scope.

CHECK AGAINST

Check Expect Basis

Voltage gain at 7 MHz -9.05 dB ± 0.5 simulated

Voltage gain at 14 MHz -7.64 dB ± 0.5 simulated

Supply current 11 mA simulated
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ngspice sim/gain.cir from the schematic netlist (not a measurement)

Full page:

https://qrpedia.com/circuits/amplifiers/w7el-

feedback-buffer-amp/

Interactive sim, KiCad project, netlist and

errata.
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SPECIFICATIONS (FULL)

Spec Value Basis Reference

Voltage gain at 7 MHz -9.05 dB ± 0.5 simulated sim/gain.cir, Vout(50 ohm)/Vin, T1 20:5 t

Voltage gain at 14 MHz -7.64 dB ± 0.5 simulated sim/gain.cir

Supply current 11 mA simulated sim/gain.cir operating point, 12 V

Simulated values are this build's ngspice results (± the build's check tolerance); book and measured values are as published.

HOW IT WORKS

Q1 and Q2 form a two-transistor feedback pair like the MAR MMIC circuits. The 27 kΩ (R4) from Q2's collector back to Q1's

base and the 10 kΩ input resistor (R1) set the closed-loop gain. Q2's emitter has 180 Ω bypassed by 0.1 µF. T1 steps the

collector impedance down to the 50 Ω output, which gives more available gain than a resistive-load MAR-style stage (EMRFD p.

2.27).

Simulated with a 20:5 t T1 (A_L and k assumed, see the deck): about −9 dB from the input voltage to the voltage across 50 Ω

at 7 MHz, and 11 mA from 12 V. These are simulated, not book values.

WHERE IT COMES FROM

A buffer by Roy Lewallen, W7EL, shown in Experimental Methods in RF Design as Fig 2.79, often used as an oscillator buffer.

SOURCES

EMRFD Fig 2.79, p. 2.27 (errata: text-only: Two text corrections on p. 2.27: the sentence beginning "This IC..." is replaced, and a Greek

Omega should read W (watt). Neither changes the schematic.)
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