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To build a wideband (2um-20um) infrared

detector using single-walled carbon nanotubes

(SWNTs)
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What are SWNTs

SWNTs are nanometer-sized seamless
cylinders rolled up from single sheets of
graphite. 2/3 of SWNTs are semiconductors
and 1/3 are metals.
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Why SWNTs

Current Material: HgCdTe
Not compatible with CMOS, bulky, requires
cooling, low mobility, toxic, expensive

Advantages of SWNTs:
High mobility?, non-toxic, potentially cheap
tunable bandgap E; = 700 meV/D[nm]

How to detect IR light
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Transistor Approach

Device geometry
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Current versus gate voltage
when light is off (open circles)
and on (solid squares)2

Our Design
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Diode Approach

Device geometry
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Current versus bias as a
function of light intensity3
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Performance Discussion

Performance=
absorption
x quantum efficiency (Q.E.)
x collection efficiency (C.E.)
Q.E.~10-30%; C.E.~30-100%

Absorption from a single nanotube is low.
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Surface plasmons could be used to concentrate
light to the vicinity of nanotubes.
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Another Avenue

Another approach modulates the electrical dipoles of
chromophores with light. The resulting changes in the
local electrostatic environments can be detected by
SWNTs
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Time traces for a

SWNT transistor showing
multiple repeatable
switching events under
254nm light.°

Under UV light, the chromophore
isomerizes from the trans
conformation to the cis
conformation.
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Current Status
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SWNTs separated
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Conclusions

SWNTs are interesting candidate for IR
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detection. Two different approaches are
promising and will be explored. Issues such as
separating semiconducting SWNTs from metallic
ones and controlling SWNTs assembly need to

Novel methods to concentrate light field around
SWNTs will also be studied, as the device
performance will be greatly enhanced.

SWNTs can detect light indirectly through
functionalization with chromophores.

be solved. g
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