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Description of the XTRA system

The XTRA system shown in Figure J.1 was specified by Søren Kragh Jespersen. The sole
purpose of the system is to be able to acquire sampled data from individual channels. It works
on the principle of synthetic receive aperture imaging. It has 64 transmit channels that can
be multiplexed to 256 transducer elements. In receive only a single channel is accessible.
The channel can be multiplexed to 256 transducer elements. The delays in transmit can be
set individually for up to 64 channels. The transmit clock frequency is 60 MHz. The largest
realizable delay in transmit is 2048 clock cycles.

In receive different sampling frequencies are available, by dividing the master clock. The A/D
converter is 12 bit. The system can perform also time gain compensation (TGC). A new TGC
value is set at a frequency of 1.875 MHz.

The transmit pulses are RF pulses at a center frequency specified by the user. The duration of
the pulse is specified in a number of half cycles.

The system parameters are summarized in Table J.1.

The transducer connected to the system is a 192 elements linear array. The parameters of the
transducer are given in Table J.2

All the experiments with XTRA were done using pulses at a center frequency of 5 MHz, thus
increasing the ratio wavelength/pitch. The latter effectively “pushes” the grating lobes outside
the scanned region. The sampling frequency was always set to 40 MHz.

Parameter Value Unit
A/D converter 1 -
Transmit channels 64 -
Clock frequency 60 MHz
Sampling frequency 60, 40, 30, 24, 20, 120

7 , 12 MHz
TGC output frequency 1.875 MHz
A/D word length 12 bits
Transmit sequence length 2048 samples
TGC sequence length 1024 samples
Delay resolution ≈ 16.67 ns

Table J.1: Selected specification of XTRA system.
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Appendix J. Description of the XTRA system

Figure J.1: The hardware of the XTRA system. The 19” rack is seen on the left, the control
PC is in the middle, and the screen showing a conventional image of tissue mimicking cyst and
a wire phantom is seen on the right. (Picture taken from [39])

Elements 192 -
Center frequency 7.5 MHz
Pitch 209 µm
Kerf 30 µm
Height 4 mm
Elevation focus 20 mm
Fractional bandwidth 70 %

Table J.2:
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