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Since the actual symmetrical structure of the circuit layout
greatly effects the bandwidth and common-mode rejection,
a demo board was used to determine the characteristic
transmission parameters that this configuration shows in
practice. Figure 5 illustrates the demo board in detail. The
silkscreen and layout tips can be extremely useful in design-
ing your own layouts.

The OPA660 contains a transconductance amplifier nick-
named the Diamond Transistor and a buffer called the
Diamond Buffer in an 8-pin package. The Diamond Transis-
tor itself consists of a buffer identical to the Diamond
Buffer, followed by a current mirror. On the output side, the
buffers are connected to each other via the resistor R8,
forming the differential input stage. When the input voltage
is differential, a current flows through R8, is reflected in
high-impedance form to Pin 8, and produces the output
voltage at R9. To drive low-impedance transmission lines or
input resistors, the buffer amplifier BUF601 decouples the
relatively high-impedance output of the differential ampli-
fier. Both inputs and the output are laid out for 50Ω systems,
but they can also be adapted to other characteristic imped-
ances by replacing the resistors R3, R7, and R11. Capacitor C5
parallel to R8 compensates the parasitic capacitor at Pin 8 of
the OPA660, thus expanding the achievable bandwidth.

The resistors, R4, R6, and R10, located at the front of the
circuit in series to the high-impedance inputs, make it
possible to set the frequency response at the end of the
bandwidth for a flat response. The quiescent current of the
OPA660 is ±20mA at an R16 of 560Ω.

TEST RESULTS

The amplifier stage is set to a gain of +4 at an R9 of 240Ω
and R8 of 43Ω. The total gain from input to output, including
the output divider R11/RL, is +2. Figure 6 illustrates the
frequency response of the two inputs In+ and In–. The –3dB
frequency (fg) is 400MHz. Figure 7 shows the impact of the
capacitor C5 on the bandwidth.

The common-mode gain over frequency curve shown in
Figure 8 demonstrates the rejection of interference voltages
on both input voltages. The interference remains less than
–18dB over the entire bandwidth, starting at a common-
mode gain of –68dB. While the 400MHz differential ampli-
fier amplifies differential signals by 4, the common-mode
noise of the same frequency that appears at the output is
multiplied only by 0.125. Table I lists the common-mode
gain for several frequency levels.

f IN CG

1MHz –60dB
10MHz –45dB
100MHz –23dB

TABLE I. Several Common-Mode Gains.

The harmonic distortions shown in Figure 9 and Table II for
two different output voltages over frequency are outstanding
parameters for a 400MHz differential amplifier and prove
that the OPA660 and BUF601 provide excellent reproduc-
tion of wide-band input signals even without feedback.
Furthermore, the low noise voltage density of 7.7nV/√Hz
makes it possible to process even very small signals.

FIGURE 5. Circuit Diagram of the Demo Board.
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