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3DS-IC Testing Task Force

o Statement I
* 5-year review:

Guide for Incoming/outgoing Quality Control and Testing Flow for 3DS-IC Products (3D14-0615)

» Study of Probe card Current Carrying Capability (CCC) standard assessment guideline
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Over 5 years review
SEMI 3D14-0615

Guide for Incoming/outgoing
Quality Control and Testing
Flow for 3DS-IC Products

/2 sem| STANDARDS



|[QC / OQC Testing Flow
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| Packaging
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The IQC and OQC are Required in the 3DS-IC Manufacturing Flow Where the Product is in the Form of
Semi-Finished Good and a Site to Site Transfer Occurs

1QC:

Review of attached documents:
1. Device number

Lot number

Wafer pieces

Chip quantity

Wafer size

Mask code

Wafer thickness

Wafer identification

. Flat/notch direction

10. Wafer type

11. Chip type

©WNOUAWN

12. Pad/bump/pillar material

13. Pad/bump/pillar structure

14. Summary report including AOI
data

Review of product
1. Visual inspection
2. Optical microscopy inspection
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OQcC:

Review of product and summary report:
1. Check for mechanical and structural defects
2. Check for process defects
3. Check pad contamination, silicon residue in the
product
4. Ink inspection
Review of attached documents
1. Box label
2. Testing reports
3. Product OQC inspection summary reports
Shipping product quantities
Packaging inspection




|[QC / OQC Testing Flow
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The Testing Flow of CoW (Chip on Wafer) Stacking
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|[QC / OQC Testing Flow
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TF Meeting Minutes

TF meeting discussion

Date/time: June 24, 14:00-15:00

Venue: on-line meeting

Attendee: Roger Hwang, Chang-Shen Chen, Clark Liu, March Chen, Henry Lee, Ada Tai

Conclusion:
Upheld the standard with the modification below:
e T -8 0QC.
7.1 This section defines the IQC criteria of 3DS-IC products. The 3DS-IC product, either stacked chips or wafers,
and the documents attached[ . o - o - - . g 8.1 This section defines the OQC criteria of 3DS-IC semi-finished goods, such as stacked chips for further stacking
7.2 Review of Attached Do 9. Flat notch du'ecnon@' or final molding. The 3DS-IC product, no matter stacked chips or waters, and the documents attached to describe this
map information which are product are examined separately in the OQC process. -

7.2.1 Documents checklist:

10 \V. afer t}.p e: M or bOﬂded, single | 8.2 Re\'ze\.\f of Produq and Summary Report — Thf: review of the out-going goods should include the inspections of

1. Device number+ the following defects listed below and summarized in the report.

yvibebee |11, Chip type: single chip or stacked chip+

4. Chip quantity+

8.2.1 Check for mechanical and structural defects, such as scratches, chips, and breaks 1n the product.

8.2.2 Check for process defects such as missing ball, bridging. and abnormal probing marks in the product. -

5 Wate sz 12. Pad/bump/pillar material: Al, Au, etc.¢| 823 Checkpad conumination. ilicon residue in the produet.
6.Maskcoder [ 824 Ink Inspection — Check that any required ink identification on the product is existing and intact. «

7. Wafer thickness+ l 3 Pad bumg 2 mcmre‘_

8. Wafer identification+

9. Flat/notch directions Sl Delete ink iﬂSpECtiOn
10. Wafer type: unbond or bonded, single or double : Add Wafer notch and metal

11. Chip type: single chip or stacked chip+

12. Pad oump pillr material AL A6, eic. structure description

13. Pad/bump/pilla s structure+

14. Summary report including AOI data+
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Study of Probe card
Current Carrying Capability (CCC)
standard assessment guideline

SEMI 3DS-IC Testing Task Force
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Methods

e Current Carrying Capability — Main Presentations

my\ SW Test Workshop

Se nductor Wafer Test Wos
p4TH ANNIVERS L3y Jume 7+ 10, 2015 | San Diego, Califarnis
2015

Semiconductor Wafer Test Workshop

: ! ' June 7-10, 2009
C : San Diego, CA

New Methodology for Probe
Current Carrying Capacity (CCC)
Characterization

ISMI Probe Counci|

Current Carrying Capability Measurement Standarc

Determining Probe’s Maximum

Allowable Current

iian AN  Amer Cassier, Richard Folwarski (Qualkcomm Technologies Inc.)
Jarek Kister, Amy Leong (FormFactor)

Ron Kirby (ronald.m.kirby@intel.com)
Hongfei Yan (hongfei.yan@intel.com)

June 7th, 2004 E Boyd Daniels

Probe Council Chairman
Texas Instruments

Intel Corporation

Matthias SW Test WorkShOp ‘ June 3‘6,2018 4

Schnaithmann
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Methods

e Better and More Comparable Method
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Matthias SW Test Workshop | June 3-6,2018

Schnaithmann
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Methods

e Better and More Comparable Method
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Matthias SW Test Workshop | June 3-6,2018

Schnaithmann
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Meeting Minutes

2021/4/7

1. PTl shares the experience about the insufficiency of probe card CCC definition, and
recommends to add MAC to control the unexpected failure issue. All members agree this
scope direction and have the consensus to make a MAC guideline.

2021/6/7

1. KYEC MT Tsal shares user experience.

2. Make consensus to proceed the “MAC guideline for probe card” as standard for TC
meeting review.

3. Testing method is not distinct in the current publications, need to be identify in the future.

Action: probe card vendors to provide the detail testing method recommendation in next
discussion meeting (roughly to be scheduled after 3 months, SEMI staff will call in Aug.).

4. Next Meeting will be September/M

/2 semI STANDARDS
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(WTW N8 SW ‘Test Werlsliop

Semiconductor Wafer Test Workshop

‘/,7—7 June 7-10, 2009
& ) San Diego, CA

Method

Initial Force

Force -
Grams

ISMI Probe Council

Current Carrying Capability Measurement Standard 60% Force

E Boyd Daniels
Probe Council Chairman
Texas Instruments

CCC ~0.76A

Current - Amp

INTERNATIONAL SEMATECH

June 7 to 10, 2009 IEEE SW Test Workshop

Measurement Conditions

- The fail signature chosen for the CCC value is a >ISMI MY EAE R =Mk “FRIS " IEMRET WS
permanent reduction of force in the probe. MG

By measuring the point at which this force is
reduced by 20% for nominal overdrive settings,
good electrical contact is still temporarily
maintained.

> B eI E M E R 2 MEZE TouchdownR E3E 10

Probe Mark 28158/ \ - BRETEZEN N PEAVEET AR -

 However, the robustness of the contact has
changed dramatically and further use in

production may lead to higher maintenance and S| A S I T R 4 /7 003 4435 38 BS 4L T A E ~
aventual loss of contact. > BRI EENERE a9 EBETTERE
10% * ISMI CCC

/ Sermil s
¢ Frfi 5 June 7 to 10, 2009 IEEE SW Test Workshop 6



Current Carrying Capability

* Current carrying capability (CCC) of a probe
is defined as the maximum current which it
can carry with reliable contact.

* Factors Affecting CCC:
— Ambient Temperature
— Contact Resistance
— Probe Material
— Probe Geometry

— Wafer Temperature

STy

Probe Loading at Room Temperature

—— June6t09 2010

* Before Current is Applied to the Probe, it is Overdriven to a Specified Amount
* This Overdrive Causes a Rise in Stress in the Probe (o o« OD)

Probes are Designed to Remain in the Elastic/Recoverable Region to get
Multiple Touchdowns (TDs)

Total elongation
Offset

..--r-"_ E
yield {,E-*.“n Yield EU Ml Any time this rule is violated, the
S|l probe will deform permanently,
causing severe life reduction &

Stress,s

loss in probe height!

i ~June 6 to 9, 2010 IEEE SW Test Workshop

CCC

 Based on the proposed theory, CCC can be re-defined as:

“The maximum current a probe can handle without
permanently deforming (stresses remain below the yield
strength) at its fully loaded state for repeated number of
cycles.”

* This definition ensures the probe never loses height or
deforms permanently even with passage of max
prescribed current.

* |t also ensures the planarity of the card does not change
with passage of current.

—  une 6 10 9, 2010 IEEE SW Test Workshop 8

>1£2010 SV Probe RYERRET - IRETIRFTIE A E

BEfRa5 28421V Touchdown °

> BIRETEZEN > 1F8tYield Stress - FiE &R E
P (KA &




STANDARDS NEW ACTIVITY REPORT FORM

Refer to Procedure Manual § 2.2.4 for more information on properly filling out the SNARF. -

1. Rationale: -
a: Describe the need or problem addressed by this activity. -
(Indicate the cusfomer. what benefits they will receive, and if possible, quanfify the impact on the return on investment [ROI] if the

Document is implemented.) +

B EFMIDICHELE L S FAMRMS B A S545 0 474 Histacked cube, chiplet®¥ %2 & h 2465 4£F .
AR b ERRGE GBI mRATSHRTAEARG(FoSh AR ERAETR - Z8EHFEFET
EERMRABHIRHE) » HEHZHEBETALHETRMIBH - -

WA EEH AT ERER FRAFISMI CCC spec » 1247 W 38 £ $1F KA S IAE 2 B0 2R 8 51

g PR 0 B b E &4 Mehguidel ineftfuser &4 o .

!

= 2. Scope: -~
= a: Describe the technical areas to be covered or addressed by this Document development activity. -

" (For Subordinate Standards, list common concepts or criteria that the Subordinate Standard inherits from the Primary Standard, as

well as differences from the FPrimary Standard.) «

#E3T & —guideline » ffusersRRRFAFEE B 5 a3 B & R BFFAE S F ¢ RSt R IE S A& 06 -
M T 4 CCC(current carrying capability)R]ERBHE 7L > B Hvir sz K 5 3F E i(maximum
allowable current, MAC)#.4% » 24 B 38 FEMACEY A 3R 2~ 3L - ] I_AL X F PR E » A3k
T E RS ~ B E B EAE X A E A IE ST 0 TR SRR MEMACHEARE F & > — A% R FRMACELAE 187
CCC» FAFFMACTF =T A & A REFHE A5 54 5o h A7 TAHY E 25 A8 M £ A 69 K E HUFIE
GHlE 3R > FEGL I 3 AR R R IE e FJ oo -

!

(MACEY R R F =T B A E SLmE » A& tbguideline#®s F ) -
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