
Because determination of the analog bandwidth
of the LAB3 device requires removing the intrin-
sic frequency of the RF pulse itself, its FFT has
been measured and is displayed as the blue curve
in Fig. 8. In red in this upper plot is the recorded
LAB3 response.
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Fig. 8. Determination of the LAB3 ASIC analog band-
width in a test board configuration with a four-way split of
the RF signal. In top (blue) RF reference pulse and (red)
LAB3 FFT. At bottom is the difference, where for perfect
coupling a -6dB loss would be expected.

Taking the difference of these two curves, the
analog response versus frequency is determined
and shown in the bottom plot of Fig. 8. At the
left edges of the curves the impact of the 200MHz
high-pass band definition filters are seen. Of note
is peaking of the signal in the 300-400MHz range,
an effect seen in earlier testing. Taking the -3 dB
point as the line shown, the roll-off frequency is
just over 900 MHz, though signal power is still
available out to 1200MHz. Four LAB3 are being
tested in parallel and thus an ideal loss would be
-6dB, indicating some amount of loss in the RF
signal chain and coupling into the chip. Earlier
tests on a dedicated, single LAB3 board, without

band definition filters (e.g. 1200MHz low pass)
indicated somewhat better higher frequency re-
sponse and some of this loss may be due to com-
ponents on the ANITA flight digitizer (SURF[2])
board used for evaluation. Therefore this curve
may be considered a conservative lower bound on
the analog bandwidth.

We note that the peaking observed is also
present in the case of gaussian noise, though the
peak of the distribution is a function of the input
biasing network. This is likely due to resonant L-C
response in the input front end and seems coupled
to the cross-talk observed below.

3.3. Linearity

A determination of the linearity of the digitizing
system has been made by varying the RF signal
amplitude as displayed in Fig. 9.
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Fig. 9. Linearity determined by attenuating an RF pulse
as described in the text.

Since power attenuators are used, the response
is characterized in dB and a linear fit is observed on
a logarithmic plot. Good linearity is seen with just
a hint of saturation at large signal amplitudes and
some non-linearity at small signal amplitude due
to the coaddition of board-level noise. Any non-
linearity observed is likely due to non-linearities
in the ramp generation circuit or comparator bias
setting. Over a span of 40dB in dynamic range,
the LAB3 output tracks input to within statistical
measurement errors.
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