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What are Magnetic Tunnel Junctions (MTJs)?

O Small thin-film magnetic devices.

O They can act as sensors, storage devices, and logic
(depending on how they are constructed).

O They can be used to sense a global oscillating
magnetic field and produce local clock signals.
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Global clocking in a chip
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Magnetic Device
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R2V Read Circuit
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R2V Read Circuit (cont.)
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Layout and simulation

O Laid out and simulated in 3M2P 0.5 um and
5M1P 0.18 um processes.

O Circuits characterized in terms of area,
transient response, power, and timing jitter.

O Simulated in Cadence Design Environment
using Spectre simulator.
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Circuit layout

C t C t Rail-to-Rail
O 3M2P 0.5 um process Conveyor  Comparator Output Bufer
m Total areais 1,260 pm?>. __@ iy i
Qo iy i =
O Linear scaling of current e
conveyor and current i
. |51 ‘
comparator (assuming MT)J I 5 ls
current does not scale). | S
— = = L]
: : Ml [RIET N ESIRIC A
O Quadratic scaling of output i — = f o
P N =
bUffer. L Fgﬂ] 1
e '

Session B3L-B, Paper 6328 Washington University in St. Louis 8



—!

Transient response simulation
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Power breakdown simulation
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Jitter noise simulation
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Summary of simulated results
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Fabricated test chip
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Conclusions

O Maximum frequency is limited by the N1 node
(output of current comparator). This can improve
by designing a faster current comparator.

O Power can be further reduced by reducing the
output current in the current comparator.

O Nearly all the performance characteristics improve
with smaller process dimensions.
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