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Detector Requirements

A case study:
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Corrugated-QWIP
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@%\ Previous Geometry

Responsivity of a C-QWIP with p = 200 um
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V. Present Geometry
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Reflecting Surface Optimization
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C-QWIPs with Thick Substrate

Modal Transmission-Line Theory

t,=0.2um

t.=1pum ©
l Vos « 80—
QWIP ro.1 il
GaAs I 1;: 18.0 I
+— 25um —>  cident light 20
L ] I four si j Nonabsorbing epox
: - Ir sidewall | ‘
G 035 & g _ For og side a S | =85 um
CZ) 0.2 O R —— N T p=18um |
O 0.30 = 0.3 %
= o i | | | a=b=16um
% 0.25 ‘JOC | | t,=3.46 um
Qo t _
0 0.20 £ 0.2 Thinsubstrate te=0.Tpm. .
< ) [ | | | t,=1.2 pm
Q015 L |
N s
N o ‘ ‘ :
04 R e o D R
% 0.10 é 0.1
O 0.05 2 I a——
% Z [ - Thick substrate
D 0.00 ooL———— i
6 7 8 9 10 11 12 7 8 9 10 11 12
WAVELENGTH (um) WAVELENGTH (um)

(Ip/Id)CQWIP ~ 20 (Ip/Id)pIain QWIP




Material Design (LC1)
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@@ Bound-to-Bound Detector
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LC1 1K x 1K FPA Performance
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Material Design (LC2)
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V @ Bound-to-extended State Detector
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Q.E. Optimization for Lower Bias
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@ % C-QWIPs with Thin Substrate

Thin substrate Fabry-Perot Oscillations
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Next Material Design

Detector material design flow:
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v @ Optimized Detector Characteristics
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Other Detector Characteristics

Window current density (Me-/msec)
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Voltage Tunable Two-Color QWIPs
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4-color Hybrid Approach

Voltage Tunable 4-color FPAs
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Conclusion

We have investigated the basic elements in achieving

large format, high quantum efficiency, and multi-color

FPAS.

These elements include system requirements, broadband

light coupling schemes, and voltage tunable detector

materials.

The FPA results are consistent with the detector model.
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