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Causes and characteristics of
indium bump defects in InSb focal plane array

HOU ZhiJin'>*  FU Li' LU ZhengXiong”®  SI JunJie’®>  WANG Wei’® LV Yan-Qiu*’
(1. School of Electronics and Information Northwestern Polytechnical University Xi an 710072 China;
2. China Airborne Missile Academy Luoyang 471099 China;
3. Aviation Key Laboratory of Science and Technology on Infrared Detector Luoyang 471099 China)

Abstract: In order to study the causes and characteristics of indium bump defects in infrared focal plane
arrays ( IRFPA)  during the fabrication of InSb IRFPAs indium bumps of different pixel sizes were
studied using positive photoresist. Then the surface morphology of the chip the connectivity of the
detector and the performance of the detector were characterized using an optical microscope and an
FPA test stand respectively. The results show that the chip surface and detector connectivity of the 50
pm x50 pwm pixel size sample is better than other chips. Due to the small pixel size the surface topog—
raphy of the chip is connected or missing to the defective indium bump. The connectivity test results
are consistent with the test results of the indium raised surface topography. The connected defects are
due to the surface of the indium bumps caused by indium remnants during lithography and stripping.
The missing defects are due to the lack of elemental indium bumps caused by positive photoresist resid—
ual during photolithography. The response voltage of the connected faulty component is basically the
same as the response voltage of the normal component. The response voltage of the defect defective el—
ement is zero and the response voltage of the nearest neighbor element is increased by about 25%
compared with the normal element. The result has important reference significance for improving the

performance of the FPA detectors by optimizing the production process.

120174147 120180120 Received date: 20174147 revised date: 2018-01-20
: (2011D01406)
Foundation items: Supported by the Aviation Innovation Foundation of China (2011D01406)
( Biography) : (19829
( Corresponding author) : E-mail: changhui090504@ 126. com



326

37

Key words: focal plane array

PACS: 95.55. Aq

1~5.5 pm

1720

InSh
InSb

InSb

(InSh) **
P1Si)
MCT 1446 )

InSh

InSb Si

2123

24

indium bump defects

indium bump arrays defective

InSh : n
InSb Cd P N
InSh
3 ( 50 pm X 50 m-
30 pm x30 pm+15 um x 15 pm)  InSh
InSb
InSh
(1) . .
5~10 pm
A74620
2 .
1200 /min 60 s.
(2)
(3)
NTY-MV-

4000A InSh



3 . InSh

327
OPTDET 75 s
93.2°; 30 pm x30 pm
85 s 105.3°;
305K 300 K 15 wm x 15 pm 93 s
300 mm. 40 ps. 113.6°.
2
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InSh
50 pm x50 pm
. 15 pm
: 30 wm x30 pm 10537
: la) -
; 15 pm x
2 30 pm x30 wm
15 pm SEM
1b) Fig.2 The SEM of positive photoresist development in FPA

detector with the size of 30 pm x30 pm

a

Table 1 The angle a between the positive photoresist and
the substrate during different time of photoresist
development in FPA detector

50 pm x50 wm 30 wm x30 pm 15 pm x15 pm

75s 85s 93 s
a 93.2° 105.3 ° 113.6 °
3
a''s e 70 |8
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e Vs V& Ve Ve 3 (a)  (b)

» Fig. 3 ( a) Ideal ( b) Real image of indium bump by lift-off
® process
1 (a)
(b) 3
Fig.1 The microscope images of defective indi— “ 7o “
um bump ( a) Connecting defective elements "
(b) Missing defective elements
2 30 m x 30 m a.
SEM . 1 a
a

2 1 50 pm x50 pm a N N
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Table 2 The test results of connectivity corresponding to
typical surface topography in FPA detector

1 50 pm x
50 wm
2 3(3)Ou;nmx
15 pm x
15 pm
2 1
2
3 2
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Fig.4 The defective indium bump configuration in FPA
detector
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Table 3 Parameter of FPA detector with the size of 15 pm
x15 pm
15 pm x15 wm
IV /%
1.169 12.1
2.3.1
5
5

Fig.5 The zoom of test result of indium bump connected
defective elements in FPA detector

5
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1.169 V 0.5%.
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Fig.6  The zoom of test result of indium bump missing
defective elements in FPA detector

Table 4 Parameter of indium bump missing defective ele—
ments and adjacent elements in FPA detector

IV
1.172 1.404 1.161
1.476 0.055 1.501
1.168 1.396 1.169
4
0.055;
1.169 V
1.444 V
1.235
7
7
V. =11/C (2)
1
V ’
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Fig.7 The configuration and circuit of indium bump miss— 259
ing defective elements in FPA detector ‘-
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