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= &8 % % (Stereo Vision) MR A SEALAE 03 VR ez ApEdr o B E B
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Hardware
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(example) - . Courtesy of
PMD Tech
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CMOS Image Sensors Keep Hitting Record-High Levels

$22 e Sales ($B) —4—Units (B) §215 _ 14
520 2013-2018 CAGRs ™
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g s 2
g *10 5
E S8 4 o
F 56 E
2 54 2%
52 =

50 0

13 14 15 16 17 18 19 20F 21F 22F  23F

Source: IC Insights
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Image sensor application: what is next

(Source: Status of the CMOS Image Sensor Industry 2017 report, Yole Développement, June 2017)

Technology x market
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2018 MEMS $ MARKET SIZEVS. 2018-24 CAGR

CAGR
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Wafer Level CSP =Shell 3D Process Flow

Step A: Passivation and Pad Extension Layers

Scribe Line
Center

Imaging Area |

Extension Pad

Die 1 Die 2

Step B: Glass 1 Attachment

Glass 1

Island CSM \ f

"T"Contact External
Leads

Step D: Barrier deposition and T-contact formation

[
R, - I - -
[
Glass1 :
|
[
|

. Glass 2 Eﬁ'_
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Step E: Passivation coating and BGA formation

|
|
|
|
|
|

Solder Ball

Step F: Dicing and Final inspection

Solder Ball
(QTSV(# 7 3t 41 %)ﬁﬁ'ﬂb S
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TSV Wafer Level Package — Process Flow
Step A: Glass attachment

Center of scribe line

E Micro-Lens
Glass i
i E-pad Epoxy ;
i Imaging area
Dam
i ’
Chip 1 Chip2

= W% RN R
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Step B: Wafer thin down

Center of scribe line

Glass

Dam

Silicon

Step C: TSV formation

Center of scribe line

Glass

Dam

Step D: Isolation formation
Center of scribe line

Step E: RDL process

Center of scribe line
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Step F: Passivation process

Center of scribe line

A 3 e 0 1

PY VYV VYV Vv Yvey

i
i
i
!
i
i
1
i
s
1

BPR

i
Passivation i
1
i
i
i

Step G: BGA & Dicing processes

Center of scribe line

(3) IR sensor #F7x F F2_ Si ;“%ijiiﬁtﬂws B
A.Wafer it & 123 %] % §g4. % 2 VT2 502 Hi-gh o
B. Wafer 5 & & 5442 %
C. f1* sc4% > @ 1% Si cavity
D. & % wafer & /53 k2 % 2 FiR

Wafer Level Si Cap — Process Flow
Step A: Wafer Mark

Step B: Back-side particle removal
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Step C: Si Cavity information

Step D: Whole wafer clean and particle removal

(Top view)
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