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THD-Enhanced Bias Circuit Design

Targets Class AB Buffers

Bias circuits for class AB buffers (Fig. 1a) can take several
forms. One alternative (not necessarily the best) is usually called
the “old Vg doubler” (Fig. 1b).

The main purpose of these circuits is to provide Vc-indepen-
dent (and very often thermally compensated) bias for output
transistors, so every effort is made in this direction. But you should
also consider signal quality. The nonlinearities of the devices
involved (as, for example, in the bias circuit in Figure 2) will make
anoticeable contribution to the total harmonic distortion (THD)
of the buffer.

Indeed, direct measurements show for symmetrical excitation
through A1 (Fig. 3) that THD = 0.13%. The far more common
asymmetrical (unbalanced) excitation through A2 raises THD to
an awful 0.43%, due to a significantly higher second harmonic in
the output spectrum.

many times lower than the dynamic resistance of the bias circuit,
which itself may be quite low. As a result, this technique usually
isn’t practical, especially for integrated amplifiers.

To eliminate the influence of the bias circuit on the amplified
signal spectrum, you can add two matching resistors—R3 and
R4—to balance the bridge circuit R1/R2/R3/R4 (. Fig. 3, again).
Of course, this bridge should use low-value resistors to minimize
the influence of the input impedances of Q1 and Q2. Also, high-
beta transistors are highly preferable in this case.

Properly balanced, both terminals of the bias circuit will have the
same ac level, eliminating ac flow through it. The result is a sharp
drop in distortion, with a THD of only 0.05%. What’s more, R3
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To avoid these distortions, capacitor C1 often is added. But to
work properly, C1’s impedance at the lowest frequencies must be '
R3 §
3.6k
+V,
« B1 Al S>— o
A2 > AAN— Vour
B1 ,'?;k R4 § Rioap
3.6k
: D1, D2,
M>— Vour D3, D -
1N4148
Ge diodes ,\;\7}(\, oV
Excitation
B2 - . - . . g epege . . .
3. This circuit illustrates two bias possibilities. Symmetrical excitation
2> .
B2 through Al creates a THD = 0.13%. The more common asymmetrical
i 1 = 0,
) ~Vee b) excitation through A2 produces a THD = 0.43%.
1. The typical class AB buffer
(a) can use a number of bias R2 l 4. In this test
o 10k AN . — OV
circuits, including the Vg Ry 97 circuit, with the
doubler (b). __EW i R3 switch at position
- |_—‘ Ql .
] 222 12k J BC337-25 | (usual bias
Ve IOI] pF 33pF RS § D1 circuit) and a
= 3.6k RO heavier load (25
N 1 v D2 R4
oy W oo 280 15 Qat6V), THD =
2 2 v y
> gy L ouT  0.022%. With the
Vin >N/ |+ 1 OPA2134 oen .
25Vpp RI D3 R]] 50 RioAp switch at position
3.6k 5]%1 . | R6 oa >250 2 (the improved
Vour A e 3.6k @ =L bias circuit), THD
— — BC327-25 — — BT
= = - =0. ;
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2. The nonlinearities of devices used in some bias circuits,
such as this one, can cause distortion in the amplified signal.
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