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Test Vehicle Design - Single Slice

Embedded Die Face up

TSV
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Test Vehicle Design - Double Slice

Need Fiducials and POD Notes to cover 1 high AND 2-HIGH configurations

This top module was balled on TOP and then flipped over before joining.
BALL TA 01 of top module is over pad TA 16 of hottom module.
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RTV Molded Module Layout

Large Die 10mm x 10mm (1)

Single Die 1Imm x 1mm (20)

— TSV (8)
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Embedded Core Layout
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CITC — 8 module sites
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Test Vehicle Test Nets Grouping

TENF NGt D Mt homs

)
Fl

FAHFE BB BB ER BB EEEHERBNBER AR A@AAAAAAAA AR

FI7

[W=T

B R L

2G4 bist L Tap Leh AL-+2
A Tl L 201 R S-FLE
B Nt 2

5G4 Mgt 2 Top RGN ALS-ELE
= Nl 2 m0 e aL-ee
BEL Net
e Bot BGA
DS Meet 3 0ot Mg ot MIEF1L
BT L 4

252 Nt 4 Top 47-43

G Nt L Right K1EI1S
BI Nl BT 10-FE

S8 et 1Lkt 151

S04 hiat L of Wtad F1

B Miet T of Wahedl 17

G bist 3 of Wip=d F2 TDp BGA
BT Nt 4 oF Mabed £

o el

TEV W12

O a3

To hand
rmr e Bot Mod TSVs Top Module
Tov hatg
TRV W17
To hetE
Chopsda w10 2o
Chpace raw T v gt
Chppda eow 3vias 3mgn
e FoW 4 v 5 4-Rag
Dpsiz s g .
i row 8 vias 2
Jesare o L) Bot Die Connect
Chpsd £ st
Chpace w5 vm Saigh
Chpsde o 10vas Thigh
Chopada s 18 ik 3-high
Chopside sow 17 vwas 3-high
ok 1w L was Lhigh
Back e w3 vies Zhigh
sz s s 3 Bot Back Connect
Bacc e o § v Lhigh
Emew dm now LT wine 2-high
Eai 515 row LI vias 3-hgh "
=it —— BOt Serpentine
L nd e
o Top Ly
e Bot Voltage Connect
we
w0
Chopada row 1 v 1-8gh
Chpsderw oz 280
[ N PR
Orwpside row 4R 480
hupsaa foW 5 vias 1R .
Chpuse raw Svm 2-5gh
e Top Die Connect
Chopede s B st
Chip e vow Svim 1-8igh
Chepada fow 10 Was 3-high Bot MOdUIE
Chipside row 11wz Vhigh
Chapeda row 12 was 4-high
=ack um v s Lhigh
Back yae row3 vas Zhigh
na:ti:awsu:isﬂg'

Bk 6 a8 v Ehigh Top Back Connect

IF2

7 Esci i rowll vms Zhigh

Back yde mw L2 vias higs

TEV he1l

TS Weil

TES b3

o betd Top Mod TSVs
TEV Wa1E

T W17

TS hetl

wmaee e —— [OP Serpentine
LEna "> Top Voltage Connect

Device Packaging Conference
April 12-15, 2021

000752




4 Conditions for Reliability Testing

2 BGA Interface (IF1 vs. IF2)
2 TSV Interface (Top Module vs. Bottom Module)

2 Internal Module Via Resistance (Top Mod Die Side Interconnects vs.
Bottom Mod Die Side Interconnects)

4 Internal Module Via Resistance (Top Mod Backside Interconnects vs.
Bottom Mod Backside Interconnects)
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Reliability data for BGA Interface (IF1 vs. IF2

Thermal Cycles vs. Resistance by Module and BGA Interface
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Reliability data for TSV Interface (Top Module vs. Bottom Module

Thermal Cycles vs. Resistance by Module and TSV Interconnect
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Reliability data for Internal Module Resistance (Top Module Die Side
Interconnect vs. Bottom Module Die Side Interconnect)
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Reliability data for Internal Module Resistance (Top Module Backside
Interconnect vs. Bottom Module Backside Interconnect)

Thermal Cycles vs. Resistance by Module and Backside Interconnect

Internal Module Resistance
(Top Mod Backside Interconnect
vs Bot Mod Backside Interconnect)
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Microvia Structure

12

Interconnect Structures

MV = Microvia
BV = Buried Via

=g 7l

Staggered Microvia  Stacked Microvia

Layer 1
Layer 2
Layer 3
Layer 4
Layer 5
Layer 6
Layer 7
Layer 8

Device Packaging Conference

April 12-15, 2021

000758



Device Packaging Conference 2021 - April 12-15, 2021

Discussion Highlights

3 The TSV resistance variation of the TSVs in the top is less than that of the
bottom module.

d The staggered via design buildup structures on both top sides of the module are
very reliable.

d The reliability reveals that the soldered interconnected between the top
module and the bottom module IF2, is much more reliable than then BGA IF1.

3 Modules built using the RTV-04 process have a much larger resistance variation
than those using the RTV-05 process.
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Conclusions

 HSIP technology offers tremendous flexibility to accommodate different die
types, sizes to produce a high performance high density multi-chip package
using FOWLP.

3 Process capable to produce a flat HSIP with good electrical circuit when using
RTV-05 conditions (higher cure temperatures and shorter bake times on a new
equipment set).

3 Thermal cycling -29 to 85C, 2 cycles per hour, shows that modules subjected
to a qualified BGA attach process are showing good reliability up to 250
cycles. Testing will continue to 1000 cycles and beyond.

a Future work will concentrate on stacking modules and further testing under
standard JEDEC conditions (T/C 0 to 100C and -40 to 125C).
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