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providing un array of bitcells interconnected by  plurality
of bitlines and a plurality of wordlines, each biteell
comprising a transistor conneeted (o one of (e wordlines
and one of the bitlines.

providing a true random number generator, TRNG, circuit
peripheral (o the array of biteells, with an input of the
TRNG circuit conpled o ane or mare of the hirlines

configuring the TRNG circuit o
set transistors connected to the one or more of the

bitlines 1o an of stale,

© dotermine a tme interval between different
crossing thuesholds in a voltage discharge in the one or more
‘bitlines, and

to digitize the time interval into bits of an TRNG
output

Providing a physically unclonable funection, PUF, circuit
peripheral to the array of itcells, with an input of the PUF
circuit coupled to onc or more pairs of adjacent biffincs

configuring (he PUF circuil to

set 4 pair of transistors connected 1o (he par of bitlines
and the same wordline to an underdriven state,

to etermine respective times. 14, fs, of the transistors
of the pair crossing & threshold in a voltage dischurge in the
pair of bilines, and

10 digitize a dilference between £ and 7 into an n-bit
PUF output, whercin n s an integer > 2
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(57) Abstract: Embedded memory structures and methods of fabricating an embedded mem-
ory structure. In one embodiment, the method comprises providing an array of bitcells in-
terconnected by a plurality of bitlines and a plurality of wordlines, each bitcell comprising
a transistor connected to one of the wordlines and one of the bitlines; providing a TRNG
circuit peripheral to the array of bitcells, with an input of the TRNG circuit coupled to one
or more of the bitlines; configuring the TRNG circuit to set transistors connected to the one
or more of the bitlines to an off state, to determine a time interval between different crossing
thresholds in a voltage discharge in the one or more bitlines, and to digitize the time interval
into bits of an TRNG output; providing a PUF circuit peripheral to the array of bitcells, with
an input of the PUF circuit coupled to one or more pairs of adjacent bitlines; and configur-
ing the PUF circuit to set a pair of transistors connected to the pair of bitlines and the same
wordline to an underdriven state, to determine respective times, ¢ 0 1p of the transistors of

the pair crossing a threshold in a voltage discharge in the pair of bitlines, and to digitize a
difference between tA and tB into an n-bit PUF output, wherein n is an integer > 2.
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