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Passivation

of GaSb Infrared Sensors




Medical
Military and
Law Enforcementli
Astronomy |
Manufacturing e S

W Fek %% iw|asf be Fomo a8 Wi




Mid-wavelength Infrared (MWIR)
Photodetector (3-5 um)

Useful in thermal imaging, and gas
analysis in pollutant detection



Dangling
Bonds

A




assivation Cont.

& 6 4 =2 0 2 4 & 8 20 10 0 10 20
101’ T T T T T T T T 11:1 T T T 1
I At TMHz 1.005 L 1 1.008
100 F s 7K - 1.00 1
I e 100K 1.000 - 1 1.000
0.99 - b et N 120K H 0.89 |
I ﬁ 4 140K 0.995 | 10995
0.98 - SO . Hoss — 0.990
0.87 | Flatband . . o 0.97 - 1
o | voltage=-4V. i A B JEo98s | Flat-band 1 0.985
G 0.96 - ' i | 096 I b, L Josa0
I 1=
3 1
0.95 - ' 05 0.975 |- {0.978
094 el F -0.94 0.870 -i 0,970
0s3| 2000A SiN, : Joe3 0.985 |- 20004 si0, {0965
I P — | N SR N T T T— — | E W—— - 1 - A = . . A - A i
§ 6 4 2 0 2 4 & 8 20 10 0 10 20
Voltage(h PR
-0 5 0 5 10 15 20
T T T T T
1.00 - —— 7EK ~1.00
—— 100K
120K
D5k f T Joss
0.90 |- 3 0, . om0
Flat-band = %
5 voltage=-2.5V & 50
P el 5 a0
o k- :
o0l Joso
075 | Jors
4000A Zns
ook Joro
i 1 ] 1 1
10 5 0 5 10 15 20

Voltage (V)



~...\_.-""' - ¥ Q‘l P R I'. Fay e | |
4 - L .- Al - 1 '.\_ _.' 1
Ao \. R, | s ke 1 | | ! | ] | LY

3 chips are cleaned and etched.
Chip A receives BOE treatment.
Chip B receives ammonium sulfide
treatment.

Chip C receives no further treatment.



All 3 chips are made into MIS structures.
Capacitance-Voltage measurements are
then run on each chip.
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Conclusion

The BOE treated chip displays the best
performance.

Further testing must be done on other
passivation techniques.
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