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Chip test and module assembly machines for the ALICE ITS2

Raw Wafer QA

1500 raw wafers Raw Wafer Production TMEC (Thailand)

CMOS Manufacturing Wafer Probe Testing

1200 CMOS wafers TowerJazz (Israel) CERN

Thinning & Dicing

60 000 chips FUREX (South Korea)

Chip Series Testing
Yonsei, Pusan/Inha
(South Korea)

Pick & Place
FUREX (South Korea)

ALICIA at Pusan National University =~ COREA YS-01 at Yonsei University
Chip test and module assembly Chip test only
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Dicing Diagram



Chip test (ALICE ITSZ, COREA-YS-01)

Vision System

Clean room

Top vision
Linescan

|

Class 100 inside clean room
Class 10 inside COREA-YS-01

Bottom vision - Align vision

To be tested

Shipment

Arrival scan Sensor Fully automated test and Storage inside Packaging for
preparation remote control cabinet shipment
Class 10, ~10 hours
10

Class 100, ~10 min.



« COREA-YS-01

+ EICImaging Calorimeter

Chip test (ALICE ITS2 & EPIC Imaging Calorimeter)

Chip Test Time
Probecard measurement

ALPIDE chip: 3x1.5 cm?

46 chips per wafer K
Total 60,000 chips (~1,300 wafers)

TeSt time: o e R e
7 mins per chip

23 x 8 chips per day = 4 wafers per day
325 days for the entire chips (12 hours/shift, 2 shifts/day) o [l EZ T BT

7270 T 27.3! 53.13 oT69) 56.33 0.3

Probecard measurement
200.00 300.00 400.00

AstroPix chip: 2x2 cm?

2,500 chips/stave/layer

(2,500 chips)x (24 staves)x (6 layers) = 360,000 chips = 144 m?
144 chips/wafer = 2500 wafers

Test time in the cost estimate
1.25 mins/chip (3 hours/wafer) =) 7500 hours =) 312 days (in case of 24 working hours/day)

Based on the time for the ITS2 (184 chips/day) =) 2000 days
$0.2M (#+0.2B) for 1 machine =) $1M (¥ 1B) for 5 machines =) 400 days

From the initial discussion with the manufacturer, it is possible to build a machine for 12-inch wafer (chips before dicing)
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« Components of equipment

Microscope

Algin Vision
(Sensor)

Sensor P&P

Line Scanner

Probe Card P&P

Algin Vision

(Probe Card) Work Index

Tray Index

Chip test (ALICE ITSZ, COREA-YS-01)

< Gripper

e Sensor P&P

Vacuum——  Gripper

\—Sensor

Tray Prevent warpage by using the gripper

1. The tray index is moved to the pick-up position.
2. The gripper head moves to sensor tray.

3. The gripper head is picking up the sensor(vacuum on)




Chip test (ALICE ITSZ, COREA-YS-01)

< Vacuum chuck < Probe card head

X,Y,Angle Motorrized
Probe Card P&P Probe Card
Ve N
Vacuum chuck \
Sensor P&P
Work Index Stage
X-Motorrized —

™ Y-Motorrized

Rotary-Motorrized —

1.The work Index is moved to the P&P position.

Probe Card

N\ V4
2.The gripper is placing the sensor on the vacuum chuck. b

3. At the same time sensor is placed, the vacuum chuck is turned
on.( Gripper vacuum off , chuck vacuum on)

1. The bottom vision check the mark of the probe card.

2. Adjust the position.

Algin Vision




Chip test (ALICE ITSZ, COREA-YS-01)

+ Line scanner < Align vision for sensor

. . Align Visi
Line Scanmng ign Vision

Vision

Light

1. The work index is moved to a line-scan position to inspect
the face of sensor.

2. Start the line scan.

1. The work index is moved to inspection area.
2. Four vision observes the corners of sensor.

3. Use information from the vision to adjust the position of
the sensor.




HIC construction process
Chilp frays Insert Chip t Chips alignment
CERN : nse ip trays
(CERN) > o S?Lescpt":"::::d 2 [ in MAM J > [ (MAM) J‘ »
Start new HIC
construction Gluing mask Gl
ue
FPC reception L‘ [ FECsHicition J dlenment - prepar?ﬁop 2 -
R l distribution

ALICE ITS Upgrade

and cross-check

FPC to Chips

FPC to Chips HIC pre-curing alignment HIC curing HIC inspection
gluing (MAM) verification completion (microscope)
(MAM)

Wire-bonding HIC inspection Bonds pull force Impedance Qualification
(microscope) test

test

test

Complementary Assembly Quality
Endurance Packaging and activities Controls
test shipment

. Functional
Construction steps Tests




OB HIC construction sites (MAM site acceptance test)

ALICE ITS Upgrade

Bari (20/1n/16r¥4" -

Student: Ms. Peipel Zheng




OB HIC construction - Tooling, Procedures and Training

ALICE ITS Upgrade




ALICE ITS Upgrade

OB HIC construction - Tooling and Procedures

E ” = 5 o
o 3 "! o~y .

Ultrasonic wedge bonding for FPC to chip interconnection:

new bonding machine procured for Bari, Strasbourg and Wuhan; a supply contract signed with Sejung company for
Pusan; resources allocated by the laboratory management for Liverpool 12



OB HIC construction - Tooling and Procedures

ALICE ITS Upgrade

Qualification and Endurance test systems — : . e
/. BT A .'\
Fo - R H °
R s o - .
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