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Various geometrical parameters characterize the possible
configurations for notch indent t to create a crack. Four of these
parameters were considered, i.e., (i) notch radius r (notch width
W), (ii) notch depth d, (iii) notch width W2 (also referred to as: X
width), and (iv) notch length L (also referred to as: Y width), and
are represented in Figure 3d by arrows. These parameters are
defined as follows: r=0.05m (corresponding to W 2=0.32m),

d=0.05m (corresponding to W=0.32m), W2=0.05m
(corresponding to L=0.32m), and L=0.05m (corresponding to

W2=0.32m). Crack formation was detected by SEM imaging and K
tn values were measured as described in the text. Based on the

analysis, it is possible to depict a theoretical transition curve,
which can be applied to infer an electrode-bridge design that will
yield a predicted fracture probability of 0.5. The sharp transition
between cracked and uncracked electrode-bridges reveals that it
is possible to gain high control over crack formation, allowing us
to predict that a specific electrode-bridge and notch design will
work, while another will not, as shown in Figure 4. This could be
utilized for example, to fabricate an array consisting of CJs that
remain uncracked but that are close to fracture. We will later
demonstrate that the application of external factors such as

controlled substrate cooling and bending, thereby momentarily
increasing the tensile stress bridge in the electrode-bridge, can
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trigger the fracture event of electrode-bridge designs that were
uncracked after the release etching step.
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The crack direction was investigated by cracking a variety of CJs
with a tilted design. We observed the crack path to be tilted in all

cases, and we did not observe any CJs that fracture along a
straighter path. We thus infer that cracking on the intrinsic
surface of CJs is highly dependent on the asymmetry in the

placement of the electrode-bridge anchors. The advantage of this
additional paper design package is that many of the design

features are immediately apparent. For example, the design of the
electrode-bridges is largely irrelevant. Forming a crack and then
constriction is controlled mainly by reducing the notch depth. In
practice, only the electrode-bridge design and the notch form

process need to be optimized. The solutions are to minimize max
and minimize the notch form process (cooldown time constant)1.5
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