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Chapter 2 — Quantum Theory 9

Ll = n®, (2.33)

For RSFQ memory cells, LIc = ®, [16], [21], and the circulating current /.;- can have
one of only two stable values, so that /;, = = ®y/2. It can now be seen that the flux
trapped in a two-junction SQUID in an RSFQ memory cell can have two values, or
stable states, and that they differ by one fluxon.

2.5 The Josephson Transmission Line and RSFQ Logic

The JTL as described by Likharev and Semenov [16] is the most basic cell in any
RSFQ system, and as such is the fundamental building block used to construct all the
logic gates and memory cells in RSFQ.

Data is stored in RSFQ cells as magnetic flux quanta (fluxons,) and passed on
as small voltage pulses a few picoseconds wide. In simulations for circuits with the
parameters for the 1 kA/cm?, 3 micron all-niobium process from Hypres [22], these
voltage pulses have amplitudes of around 300 4V to 450 4V. The width of such a
voltage pulse ranges between 5 ps and 10 ps, and depends on the damping of the
Josephson junction across which it is generated.

When an input pulse (current or voltage) is applied to a line of cascaded JTLs,
as shown in Fig. 2.7 [23], it propagates along the line by switching the Josephson
junctions in each JTL in turn (Fig. 2.8.)
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Figure 2.8: Simulated pulse propagation along a cascade of JTLs
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