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Presentation / Copyright Notice

The presentations in this publication comprise the pre-workshop
Proceedings of the BiTS China Workshop. They reflect the authors’
opinions and are reproduced here as they are planned to be presented
at the BiTS China Workshop. Updates from this version of the papers
may occur in the version that is actually presented at the BiTS China
Workshop. The inclusion of the papers in this publication does not
constitute an endorsement by the BiTS Workshop or the sponsors.

There is NO copyright protection claimed by this publication. However,
each presentation 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.

The BiTS logo, ‘Burn-in & Test Strategies Workshop’, ‘BiTS China’, and ‘Burn-in & Test Strategies China
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Application"
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Contents

» Basic Knowledge in Warpage
/Deformation

Background

Possible reason analysis
FEA Model

Boundary Conditions

Result Analysis & Summary
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Basic Knowledge in Warpage
/Deformation

Tensile Test

[, (mm)

G =F/A
g =In (1/1o)
when Al small,e = A VVlo
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Basic Knowledge in Warpage
/Deformation

Typical stress vs strain curve

Elasticlimit

Proportional or
limit yield point
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Background

For FT stage, it is easily to detect die crack. It is very
Important to prevent die crack.
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Possible Reason Analysis

Thermal Stress
Low-Temperature Stress

High and low temperature impact
Mechanical Stress

Moisture Absorption
Molding

Do Socket and Kit Designs Matter for Die Cracking?
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Socket & Change Kits

Nest & Nozzle Asembly

<— Docking Platen Assembly

Device

Socket Assembly

Do Socket and Kit Designs Matter for Die Cracking?
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Die Stress State

|deally Die stress

Package

Do Socket and Kit Designs Matter for Die Cracking?
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FEA Model

Load on surface Load on edge

o
i
S

d Do Socket and Kit Designs Matter for Die Cracking?

Burn-in & Test Strategies Workshop N

Burn-in & Test Strategies Workshop www.bitsworkshop.org September 13, 2016




Session 2 Presentation 4

BiTS China 2016 Socket Technology

FEA Model

Load on point

|
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Do Socket and Kit Designs Matter for Die Cracking?

Burn-in & Test Strategles Warkshop N

Burn-in & Test Strategies Workshop www.bitsworkshop.org September 13, 2016




Session 2 Presentation 4

BiTS China 2016 Socket Technology

FEA Model

B Device information:

o PKG Size:9x8x1.0mm(max.)

o Nand size: 5.488 x 2.686mm o
(with Scribe line x/y-70um) .

e« DDR size: 4.794 x 4.192mm =~

(with Scribe line x/y-89.93um)

Item PKG Structure Tolerance
(um)

C1 |mold to chip clearance 270 15

mold cavity G760L

Doosan DS7409HGB (core : 100) AUS320, 2
Substrate layers, 2block
EQTTOM VIEW Plating: Bondfigner: Ni/Au ball land: OSP

Solder Ball Duksan SAC105_®0.3mm

Total height

Do Socket and Kit Designs Matter for Die Cracking?

Burn-in & Test Strategles Warkshop N

Burn-in & Test Strategies Workshop www.bitsworkshop.org September 13, 2016




Session 2 Presentation 4

BiTS China 2016 Socket Technology

Material Properties

Materials used and the mechanical properties

Material Young's Poisson's Yield Tensile
Remark Modulus Ratio Strength Strength

Unit GPa - MPa MPa

Die( Silicon) Top Die 131 0.28 165
Die( Silicon) Bottom Die 131 0.28 165

ol Mold compound 17.9 0.3 160
compound
Adhesive 0.95 0.35

Substrate Core 25 0.3

Material Type

Do Socket and Kit Designs Matter for Die Cracking?
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FEA Model Setup

Kits Contact Area

« Simplify Model
Do Symmetry Analysis

Do Socket and Kit Designs Matter for Die Cracking?
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FEA Model Setup

0.00075

Pin Support Socket Support

Do Socket and Kit Designs Matter for Die Cracking?
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Boundary Condition Setup

Case 1.
Load on point near Die edge.

|

FFFFFFFFFTFF

Load Point

Do Socket and Kit Designs Matter for Die Cracking?
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Stress Result

Time: 1

2016/7/1215:15 2016/7/1215:11

142.08 Max 45.825 Max

126.47

110.85

95.24

79.626

54,011

48,396

32.782

16.915

1.0486 Min

040123 Min

Time: 1
2016/7/1215:15
28426 Max

Time: 1
2016/7/1215:'8
179.07 Ma «

0.11147 Min

Do Socket and Kit Designs Matter for Die Cracking?
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Boundary Condition Setup

Case 2:
Load point near Package edge, far away Die edge.

F= 1.0Kgf

|

FFFFFFFFFTFF

Load Point

Do Socket and Kit Designs Matter for Die Cracking?
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Stress Result

Time: 1 Time: 1
2016/7/13 16:01 2016/7/13 16:02

32,403 Max 18411 Max
M 25925 :
25.446
= 21.967
18.489
= 15.01
11.532

1.2014 Min
™ 1.0957 Min

ime:
Time: 1 2016/7/13 16:04
2016/7/13 16:02 s

\
54.035 Max ggggg N7
48.084 >

u || 159.67
= || 16258
H 6.
| 0222
] 22.261

18.33
L] 1238

047804 Min

Do Socket and Kit Designs Matter for Die Cracking?
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Result Analysis

Load on point near Die edge and significant increase the
stress (Max:142.08 Mpa) for the Top die, which is near to the
silicon die tensile strength limit , since the kits is not
compress the die.

This load point near Package edge, far away Die edge,;
Significant decrease the stress (Max: 32.4 Mpa) for Top die.
It is obvious when the nest contact to the device quite close
to the Top die, this will create a stress focus on the Top die.
Once stress concentrate in one point, even if the load force
IS very small, die crack will occur. Usually this is due to
pocket not guiding the package well.

Do Socket and Kit Designs Matter for Die Cracking?
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Result Analysis

I Package Width

Guide Width:
Max Package Width+(0-0.02)

‘-'/ / NN

— /\\\-I-\\

\\\\ \\\S\}\\\\\\\ Package Thickness

S

Guide Wall Height:
L| Package Package Thickess+(0.05~0.10)

Do Socket and Kit Designs Matter for Die Cracking?
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Boundary Condition Setup

Case 3:
Load on Die edge.

F= 7Kgf

|

FFFFFFFFFTFEF

Load Die edge

Do Socket and Kit Designs Matter for Die Cracking?

Burn-in & Test Strategles Warkshop N

Burn-in & Test Strategies Workshop www.bitsworkshop.org September 13, 2016




Session 2 Presentation 4

BiTS China 2016 Socket Technology

Stress Result

nit: MPa

Time: 1

2016/7/13 15:38
159 Max
142.34
125.68
109.02
92.364
75.706
59.048
42.39
25.732
9.074 Min

Time: 1
2016/7/13 15:36

5.1091 Min

Time: 1
2016/7/13 15:37 2016/7/13 15:37

105.72 Max
188.93 Max
167.97 93.982

147.02 82.243
70.504
126.07
58.765
105.12 47.026
84.165 3

35.286
63.213
42.06 23.547

11.808
21.308 o
0.35591 Min 0.069022 Min

Do Socket and Kit Designs Matter for Die Cracking?
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Boundary Condition Setup

Case 4:
Load on package edge.

F= 7Kgf

|

FFFFFFFFFTFF

Load package edge

Do Socket and Kit Designs Matter for Die Cracking?
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Stress Result

Unit: MPa
Time: 1 Time: 1
2016/7/13 15:43 2016/7/13 15:43
37.196 Max 21.443 Max
33,545
|| 29.8932
L1 56,241
= 22.589
181937
115286
L 115634
o 7.9818

4.33 Min 1.6201 Min

Unit: MPa i :
Time: 1 Time: 1
2016/7/13 15:44 2016/7/13 15:44

93.952 Max
85.923 Max 83.517

L 73.083

|| 62648
e

0.040822 Min

Do Socket and Kit Designs Matter for Die Cracking?
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Result Analysis

« Load on Die edge and significant increase the stress
(Max:159 Mpa) for the Top die with 7 Kgf, which is near to
the silicon die tensile strength limit ,die maybe crack from
the load force position .

Load on Package edge, far away Die edge; the load force
don’t load on die surface directly, can significant decrease
the stress (Max: 37.196 Mpa) for Top die.

Compare with case 1,2,3,4, we can conclude that we
should avoided load force on die surface directly, can
decrease the die stress.

Do Socket and Kit Designs Matter for Die Cracking?
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Boundary Condition Setup

Case 5:
Load on whole surface

Load on surface

Do Socket and Kit Designs Matter for Die Cracking?

Burn-in & Test Strategies Workshop www.bitsworkshop.org September 13, 2016




Session 2 Presentation 4

BiTS China 2016 Socket Technology

Stress Result

Unit: MPa
— - Time: 1
U!ut: MPa 2016/7/13 15:50
Time: 1
2016/7/13 15:49 109.89 Max
98.414
17172 Max || g6.938

| 75.462
L 63.986

™ 6.6069 Min

5.0096 Min

Time: 1
2016/7/13 15:53
116.12 Max

Time: 1

2016/7/13 15:52
1484 Max
1323

116.21
100.11
84.018
67.924
51.829
35735
19.64
3.5461 Min

Do Socket and Kit Designs Matter for Die Cracking?
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Boundary Condition Setup

Case 6.
Load on partial surface

Load on surface

Do Socket and Kit Designs Matter for Die Cracking?
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Stress Result

ime:
17.732 Max 2016/7/13 15:15

9.8457 Max
8.8563
7.8669
6.8774
5.888
4.8986
3.9092
2.9198
1.9304
0.94096 Min

Time: 1 Time: 1
2016/7/13 15:17 2016/7/13 15:18

20.056 Max 20.229 Max
B 17.831 18.034
15.606 15.839

H 1338 pr ~ 13644
| 11155 - S 11.449
5 8.9303 Py 9.2546
H 6.7053 5 oy 7.0597
= 4.4802 & 4.8649
b 2.2551 o 2.67

M 0.030064 Min % 047519 Min

Do Socket and Kit Designs Matter for Die Cracking?
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Summary Table

Case No Load Top (Mpa) Bottom (Mpa) Substrate (Mpa)
1Kg 142 45.83 28.4
1Kg 32.4 18.4 54.035
7Kg 159 108 188.93
7Kg 37 21.433 85.923
10Kg 171.72 108.9 148.4

10Kg  17.7 0.8 20.1

Do Socket and Kit Designs Matter for Die Cracking?
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Socket Technology
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Result Analysis

For stack die package, sometime uniform loading
eventually create a stress focus and cause die crack.

In this case, we found the handler force setup can not
exceed 7 KgF.

Platen design is very important to stack die package,
especially when the top die do not have support
underneath.

Thermal stress could be also a very important factor for
die crack.

Platen

Avoid contacting shape

die directly

Do Socket and Kit Designs Matter for Die Cracking?
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