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Abstract

The process of flip-chip bump bonding, Au wire bonding and encapsulation were sucessfully developed and
modularized. The CdTe sensor and ROIC were optimally jointed together at 150 Tand 270 C respectively
under24.5 N for 30s. To make SnAg bump on ROIC easy to be bonded, the higher bonding temperature was
established than CdTe sensor's. In addition, the bonding pressure was lowered minimally because CdTe Sensor
is easier to break than Si Sensor. CdTe multi-energy sensor module observed were no electrical failures in
the joints using developed flip chip bump bonding and Au wire bonding process. As a result of measurement,
shearing force was 2.45 kgf/mn’ and, it is enough bonding force against threshold force, 2 kgf/mnts.
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I. INTRODUCTION

XA e oz PA@HS Al A
9 UAY XA AEEAE XA 45 el

AR ARNAT AL gl AHDieey AEW

ANEE HE3k= ROIC(Readout Integration
circuit)7]‘ A7 AgtEE XE 7]—:?:%](})hoton
counting) FdE 5] 7tes A A gk A7t
AoH o= FFE X9 oy
2 7Y F de FHE N dop
EE 728 X4 AN BEe] PEE XA
£o] =& AM(CATe, CdZaTe)$t CMOS &H
2 ROICS] Aol gIEAQ) dojtil, ZE
XA AA el 7 2 AR HEol|A XA
NEetr] flEiAE AL electronics(ROIC)
micro bump® AtEY o]& 9ste] mlo]a R Bump
A7 &3 AlA zbzte] 213t roice] JAS [
3}7] 9]¢ fine pitch flip chip bump bonding 71 &<
A ANEE 3714 7]ES R sha Yoo
B Aol A= HATA] 120, 64 x 64 arrayE 2=
CdTe MMt 4709 HH oA A2ds HES +
U= ROICE ©]&ate] HElUA] XA AlME BE
8 900 o2 913ko] Bump bonding’ WHLE
Hgels 2 HFAIRES WA A S AAISA
E3E ROICSE Alaxe] HEZ] AdL Au wire

bonding &85 A-&3F3AT

lo b

Ny
o

]_

Al

Qs

Bump bonding®] FEHIE A7) 18kl SEM, %
&7, X-ray Computed tomographys  ©]-8-3}¢]
Bump®] A@EE 16t Bumpel W 4%

£ vy ArES Fa Z4d

I. MATERIAL AND METHOD
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Fig. 1. Schematic illustration of Multi-energy CdTe sensor
array.

Fig. 2. Schematic illustration of Multi-energy ROIC Bump
pad array.
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Fig. 3. lllustration of multi-energy CdTe sensors and ROIC
bonding structure.
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Fig. 4. lllustraion of micro bump bonding and wire bonding for
CdTe sensors and ROIC.

I, RESULT
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(a) Before (b) After

Fig. 5. Optical microscope images of Flip chip Bonding pad.
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Fig. 6. SEM images of after Flip chip bump bonding.
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Fig. 7. Computed tomography Images of bump for after flip
chip Bump bonding.
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Fig. 8. Photography of Bonding force tester.
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Fig. 9. Photography of multi-energy sensor module
after Flip chip bump bonding process.
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2. Au wire bonding ¥ Encapsulation 33
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Fig. 10. Optical image of wire bonding for ROIC pad.
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