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[ Package Trend ]
“Small Form Factor such as Package on Package”

PoP

' (AP+Memory)

[ Background ]

“Speed Demand, Low Power, Higher Integration”
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POP Definition & Concept

v’ Package on Package

v’ Packages Stacked Together

v’ Signal & Electrical Characteristics

v’ Space Efficiency
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Spring Pin Sockets for PoP Testing
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Pusher

Top Device
(Memory)

HonnenoSesn v’ Bi-directional Force Applied
v' Competitive in Durability & Lifespan

Bottom Device
(AP Device)

Housing Challenges
v’ Higher Signal Speed
Bottom Socket v’ Lower Pitch
v’ Higher Integration
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Structural Difference

Spring, Barrel, Silicone Rubber,

Part -
arts Plunger, Housing Powder, Frame

Contact Point Plunger Powder

Motion Section Spring Silicone

Device
| . ‘/Plunger )

\

Structure
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Spring Pin vs. Elastomer
Comparison Overview

1. Electrical Length
2. Electrical Performance
3. Tin Migration

4. Contact Area Coverage
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Comparison of Electrical Length
[ Elastomer Socket ] [ Spring Pin Socket ]

| Socket Height Socketheight |  340mm |

Height Difference
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Comparison of Electrical Performance

Insertion Loss (dB)
Return Loss (dB)
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L
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v Electrical Performance on
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Comparison of Tin Migration

SPRING PIN £ | ' ELASTOMER

Sn 38.68 %

Element

DO OD [
Au Initial ' "
o | i g Initial 4,

Al

Element

10.11

13.13

Sn : = 1.59
0 . : : Sn 1.82% Sn 1.40% Sn 1.59% 11.96

Etc.

15.37

Total 100

100 100

* By Analysis EDS Touch-Déwn 300,000 * By Analysis EDS

ELASTOMER

Tin Migration Found on than Spring Pin
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Comparison of Contact Area Coverage

Before Compression - After Compression
B Misalignment

“Point” Contact
Open Failure when Misaligned

Before Compression i After Compression
) Misalignment [

“Surface” Contact
Contacted when Misaligned
= Contact through Deformation
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Result of Transition

-

\

Signal Characteristics
E Ball Damage

Contact Performance
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Comparison Summary

Alignment

Ball Damage

Maintenance

v Low Socket Height
v' Signal Characteristics T

PE,

Spring Pin
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TestConX Workshop

v" Surface Contact
v' Deformation

v' Powder Contact
v’ Less Ball Damage

v’ Cleaning
Unnecessary

v" Fine Pitch

—_—

Next Generation

Elastomer
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Challenges of Transition

smgrm - Eestomer W /TT]E
| T\ y &

Signal Characteristics Sticky Issue
b N & b N >~ _4

Alignment Durability Issue

“Solved” “Need to Solve”
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Sticky Issue — Overview

— Condition
/ > Top SOCQ v’ Heat & Pressure Applied During Test

v' Emergence of Silicone Oil

¢ |

Sticky Issue e

Ei‘IHWMMJHWL?
- =
AP Device — Consequence

v’ Pick-up Error
v’ Test Interruption & Delay
/ v’ Leave Residue on Device
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Sticky Issue — Prevention

— EITUNE

/D 1T N O | OO | © N O ]| O

Compressed

4 4 T N

Section View — During TD

“Anti-Stick Pad”

S(Eon View — After TD

~

Stretched

/

— Method
v’ Applied Anti-Stick Pad

Process
v’ Push Device Using Elasticity

Outcome
I_\/ Device Position Maintained
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Sticky Issue — Evaluation Condition

“ Evaluation Set-up

Tester : TSE MA-6 (Repetitive Contact Machine)

Temp. : +90 °C

. — ~ 13xxBGA (MEP Type)
Pushing Force : 28kgf P S cse.. o

Method _ S
- Apply Touch Down by Using Top Socket - LS sgckl Anti-Stick Pad
—> The Contact Time Starts at 30 min.

) ) i . Temperature & Force Controller
= Increases by 10 min. Until Device Sticks

Ambient Temp. (°C) Internal Temp._Bottom (°C)

Contact Time
(min.)

30

- Check Device Stick Through Laser Sensor

— Force (kgf)
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Sticky Issue — Anti Stick Evaluation

Test Time

Condition

e o
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Durability Issue
3D Exa m ple ﬂ'w."Frame (SUS)

» Memory Device . S/
3 \| e

/l,, \\

‘/ \

» Top Interposer

Electrode
» AP Device (S|I|cone)| (Powder + Silicone)

ELUNG

111

Electrode Mold + Frame

“* Main Difference : Body Material (Powder

L
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Durability Issue — CRES Comparison

CRES Comparison Data Between ELTUNE VS Elastomer

OK 10K 20K 30K 40K 50K 60K 70K 80K 90K 100K 110K 120K 130K 140K 150K 160K 170K 180K 190K 200K
Contact Time

(ST Unstable & High Cres Value @ Touchdown Increase

NG ———— Stabilized & Consistent Cres Value @ Touchdown Increase
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Durability Issue — Condition Comparison

Contact Time

o CRES Result X

s» Worn Out Bump Condition ** Consistent

.. Damage & Depression Shown .. No Damage & Depression
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v’ Lifespan
v' Compatibility
v’ Force Endurance

v’ Improved Signal Characteristics
v’ Contact Performance

v’ Ball Condition

v’ Less Cleaning

v’ Elastomer Advantages
v Issue Settlement

v Alignment

v’ Low SI Performance
v’ Periodic Cleaning
v’ Ball Damage

v’ Sticky Issue
v' Durability

?
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Summary

Higher Integration & Downsized Packages

Emerge of Stacked Type Packaging to Meet Various Needs
Spring Pin Sockets Mainly Used for PoP Testing

Demands Higher Test Requirements

TSE Proposes Elastomer Solution to Show Improvements
Challenges for Transition and TSE Proposal

Final Comparison Data
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TestConX 2022 workshop. The content reflects the opinion of the authors and their
respective companies. They are reproduced here as they were presented at the TestConX
2022 workshop. This version of the presentation or poster may differ from the version that
was distributed at or prior to the TestConX 2022 workshop.

The inclusion of the presentations/posters in this publication does not constitute an
endorsement by TestConX or the workshop’s sponsors. There is NO copyright protection
claimed on the presentation/poster content by TestConX. However, each presentation /
poster is the work of the authors and their respective companies: as such, it is strongly
encouraged that any use reflect proper acknowledgement to the appropriate source. Any
questions regarding the use of any materials presented should be directed to the author(s)
or their companies.
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