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THz Detector Design 
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Standard Measurement Geometry
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Tunable Photoconductive Detector

MRS Fall 2005

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

-0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0

300
420
450
600

Conductance

Gate Bias (V)

F
re

q
u
e
n
c
y 

S
q
u
a
re

d
 (

T
H

z2
)

C
o
n
d
u
c
ta

n
c
e
 (

m
h
o
s
)

-0.6-0.7 -0.3-0.5 -0.4 0.0-0.2 -0.1

6

7

2

5

4

0

1

3

S
o
u
rc

e
/D

ra
in

 V
o
lt
a
g
e
 R

e
s
p
o
n
s
e
 (

m
V

)

Gate Bias (V)

420

450420
600

450

  jp kVnf G
2 

APL 87, 193507 (2005) 

Single well Photoresponse Plasmon Mode-Map

T=20K



6

Split Gate Detector - Motivation
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Split Gate Detectors
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Split Gate Detectors IV Characteristics
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Split Gate Detectors
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Conclusions

• Split grating-gate detectors offer several orders of 
magnitude increased responsivity over single gate 
counterparts

• Split gate detectors retain tunability similar to 
original design

• Need to better understand fundamental operating 
principles to further enhance photoresponse
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Temperature Dependence
Single Gate Mode
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