
Die Attach Paste ABP8142B
Application Data Package (Version 1)
Carol Liu, Wei Yao and Leo Zhou
Shanghai, Sep 2014



Slide 2

1. Product description & key material properties

2. Cure profile study

3. Dispensing

4. Resin bleed out (RBO) evaluation

5. Work life evaluation

6. Adhesion performance

7. Warpage

8. Open time and stage time study

9. Oven environment study

10.Appendix

Contents



Slide 3

Product description & key material properties
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Product description & key material properties
-- Product Description
• Henkel Die attach paste ABP8142B is  developing a silicone material

technology for MEMS application which can offer low modulus /
stress, no bleed and higher adhesion.

• ABP8142B is recommended for BT substrate;
• Trail run Cu and PPF L/F performance
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Product description & key material properties
-- key Material Properties

ABP8142B Competitor ABP8142B Competitor
Silicone Silicone RT DSS (Kg) 3.60 3.00
Silicon Silicon HDSS @260C (Kg) 2.22 2.77
1.17 1.25 HWDSS @260C (Kg) 2.04 1.06

15500 34000 RT DSS (Kg) 4.19 2.78
3.6 3.4 HDSS @260C (Kg) 2.67 2.52
48 48 HWDSS @260C (Kg) 3.03 3.60

122.8 125.5 RT DSS (Kg) 4.60 4.58
128.2 128.5 HDSS @260C (Kg) 2.14 3.80
26.0 26.2 HWDSS @260C (Kg) 3.15 2.96
-55.5 -57.3   BT No No
345 295 Cu L/F 5.37 6.33

16.22 33.83 PPF L/F 5.68 4.39
2.25 10.09 >0.26mm >0.34mm
2.25 9.56 8.89% 20.30%
2.49 9.72 1.649 1.374
2.66 11.4 2 NA
1.42 0.12 6 NA
3.00 2.90 42 72

Weight loss on cure (% by weight) Stage time (hours) (at least)
Dielectric constant Hardness Shore A

DSC peak ( )
DSC Delta H (J/g)
Tg (oC) RBO (%)                 After

Cure condition
150C@30min

CTE Above Tg ( ppm/ oC)

Dynamic
Tensile
Modulus
(Mpa )

‘@ -65 oC
@ 25 oC

Dispensing
Noddle ID size range

@ 150 oC Fail rate ( on noddle size: 0.41mm)
@ 200 oC Warpage (um) Henkel BT substrate (5x5mm with 6mil die)
@ 250 oC Open time (hours) (at least)

Item Item
Base Resin

Adhesion
Die: 2X2mm

BTFiller type
Density  / Specific Gravity (g/cc)
Viscosity @ 25 (cps) (@5rpm)

Cu L/FThixotropic Index
Working Life  @ 25 (hours)
DSC onset point ( )

PPF L/F
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Cure profile study
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Cure profile study
-- DOE design

StdOrder RunOrder CenterPt Blocks Temperature Time HDSS@260C
5 1 0 1 150 60
1 2 1 1 125 30
4 3 1 1 175 90
3 4 1 1 125 90
2 5 1 1 175 30

Full Factorial Design

Factors:  2   Base Design:         2, 4
Runs:     50   Replicates:             10
Blocks:   1   Center pts (total):     10

•L/F: Henkel in-house BT substrate

•Die: 2x2 mm with 15mil thickness

•Sample size: 10 unites/leg
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Cure profile study
-- DOE design

AB

B

A

2.01.51.00.50.0

Te
rm

Standardized Effect

2.014

A Temperature
B Time

Factor Name

Pareto Chart of the Standardized Effects
(response is 260C@HDSS, Alpha = 0.05)

10005000-500-1000

99

90

50

10

1

Residual

P
er

ce
nt

1900180017001600

500

0

-500

-1000

Fitted Value

R
es

id
ua

l

6004002000-200-400-600-800

12

9

6

3

0

Residual

Fr
eq

ue
nc

y

50454035302520151051

500

0

-500

-1000

Observation Order

R
es

id
ua

l

Normal Probability Plot Versus Fits

Histogram Versus Order

Residual Plots for 260C@HDSS



Slide 9

Cure profile study
-- DOE design

175150125
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1700

906030

Temperature

M
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n

Time
Corner
Center

Point Type

Main Effects Plot for 260C@HDSS
Data Means

• HDSS have no such significant main effect .
• Residual plot show the residual matching the criteria of random distribution,

symmetry zero, fitting balance and no special trend.
• HDSS have no significant difference by temperature and time increasing

(temperature:125C~175C, time: 30~90mins) ;
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Cure profile study
-- DOE design

Temperature
Time
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•Normal customer profile:
150C@30min

•150C@30min as cure
profile evaluated

Cure profile have no
significant difference
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Cure profile study
-- Summary

Based on DOE data analysis, ABP8142B: 30mins ramp to 150C,
then hold 30min on 150C as cure profile to evaluate;
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Dispensing
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Dispensing
-- Dot Dispensing Test Methodology

• Totally dispensing 9 groups, 25 dots each group. Each group has the
same parameters except different nozzle retract distance, from high
to low.  Earlier failure, worse dispensing performance

11.4mm 10.2 8.89 7.62 6.35 5.08 3.81 2.54 1.27mm

Good Sample Fail Sample

Group 1 Group 8Group 7Group 6Group 5Group 4Group 3Group  2 Group 9
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Dispensing
-- Plan

• Test Sample: ABP8142B & competitor
• Machine: CAMLOT FX-D

• Nozzle size checked: dispensing  performance

• Sample size: 3 strips each batch, total 675 dots each
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Dispensing
-- Nozzle size checked

• ABP8142B nozzle size: > ID: 0.26mm(#25)

• Competitor nozzle size: ID > 0.34mm(#23)

0.21mm (#27) 0.26mm (#25) 0.34mm (#23) 0.41mm (#22)
ABP8142B Fail Pass Pass Pass
Competitor Fail Fail Pass Pass

Paste type
Needle ID size
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Dispensing
-- Dot dispensing results (ID:  #22)

ABP8142B is better than competitor

T0 and T24 have no difference
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Dispensing
-- Dot dispensing results

Paste Total Dispensing Dot Defective Dot Fail Rate

ABP8142B T0 675 60 8.89%

ABP8142B T24 675 58 8.59%

Competitor T0 675 137 20.30%

Competitor T24 675 138 20.44%

• ABP8142B is better than Competitor

• T0 and T24 have no significant difference
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Dispensing
-- Summary

Noddle size application:

• ABP8142B noddle size: > ID: 0.26mm(#25)

• Competitor noddle size: ID > 0.34mm(#23)

Dispensing performance: ABP8142B is better than Competitor;
and T0 and T24 have no significant difference;
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Resin Bleed out (RBO) Evaluation



Slide 20

Resin Bleed out (RBO) Evaluation -ABP8142B

BT

Cu

PPF

Time 0 2 hours Cure

• No RBO on BT, slight RBO on Cu and PPF after 2hr and cure,
RBO rate: 1.6~9%
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Resin Bleed out (RBO) Evaluation - Competitor

BT

Cu

PPF

Time 0 2 hours Cure

• No RBO on BT, slight RBO on Cu and PPF after 2hr and cure,
RBO rate: 2.1~8.4%
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Resin Bleed out (RBO) Evaluation - compared

Cu L/F PPF L/F

P value: 0.25 P value: 0

• On Cu L/F: ABP8142B and Competitor have no significant
difference

• On PPF L/F: RBO rate: Competitor is better than 8142B
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Resin Bleed out (RBO) Evaluation
-- Summary

ABP8142B has excellent RBO performance on BT substrate

ABP8142B has slight RBO on Cu and PPF after 2hr and cure,
RBO rate: 1.6~9%

Compared with Competitor:

• ABP8142B have no significant difference on BT and Cu L/F

• On PPF L/F: ABP8142B RBO a little higher than Competitor
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Work Life Evaluation
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Work Life Evaluation
-- Work Life Definition
• Henkel define the product’s work life by chemical work life

Chemical work life is determined by under room temperature,
the viscosity increase is less than 25%
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Work Life Evaluation
-- Viscosity increasing @ Different Temperature

• The viscosity increase are all smaller than 25% work life at least 48hours
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Work Life Evaluation
-- Summary

ABP 8142B has 48 hours work life at room temperature and the
viscosity increase is smaller than 25% within 48 hours
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Adhesion performance
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Adhesion performance
-- DOE plan and flow

• Test flow

Die attach

DA cure
HDSS@260C

RT DSS

PBB
100%/121C@16 hrs HWDSS @260C

•Adhesion compared: RT, HDSS and
HWDSS by difference L/F

•Paste: ABP8142B and Competitor

•L/F: Henkel in-house BT Cu/PPF L/F

• Die thickness:15mil

• Curing profile: 30min ramp up to the
setted temperature, hold 30min

• PMC: 175 , 4 hours

•Sample size: 10 unites/leg

Post mold cure

HDSS: hot die shear strength

HWDSS: hot wet die shear strength, after parr bomb.

Monitor BLT, fillet
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Adhesion performance
-- BLT, fillet checked

• BLT control: ~25um

BT

Cu/PPF

ABP8142B Competitor

Top view Side view Side viewTop view
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Adhesion performance
-- RT DSS results analysis

P-Value = 0.008

• BT:  ABP8142B>Competitor;
• Cu L/F:  ABP8142B>Competitor;
• PPF L/F:  ABP8142B  Competitor;

P-Value = 0.00 P-Value = 0.84
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Adhesion performance
-- RT DSS result analysis
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Adhesion performance
-- RT DSS result analysis

• RT SS have such significant main effect with L/F and paste type, and the
interaction are also very significant.

• Residual plot show the residual matching the criteria of random distribution,
symmetry zero, fitting balance and no special trend.

• 1) RT DSS compared by paste: ABP8142B > Competitor;
2) RT DSS compared by L/F: PPF>Cu>BT
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Adhesion compared
-- HDSS results analysis

• BT: Competitor >ABP8142B;
• Cu L/F:  ABP8142B  Competitor;
• PPF L/F:  Competitor >ABP8142B;

P-Value = 0.00 P-Value = 0.076 P-Value = 0.00
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Adhesion performance
-- HDSS result analysis
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Adhesion performance
-- HDSS result analysis

• RT SS have such significant main effect with L/F and paste type, and the
interaction are also very significant.

• Residual plot show the residual matching the criteria of random distribution,
symmetry zero, fitting balance and no special trend.

• 1) HDSS compared by paste:Competitor >ABP8142B;
2) HDSS compared by L/F: PPF>Cu>BT
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Adhesion compared
-- HWDSS results analysis

P-Value = 0.00 P-Value = 0.00 P-Value = 0.43

• BT: ABP8142B>Competitor;
• Cu L/F: Competitor >ABP8142B;
• PPF L/F: ABP8142B  Competitor;
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Adhesion performance
-- HWDSS result analysis
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Adhesion performance
-- HWDSS result analysis

• RT SS have such significant main effect with L/F and paste type, and the
interaction are also very significant.

• Residual plot show the residual matching the criteria of random distribution,
symmetry zero, fitting balance and no special trend.

• 1) HWDSS compared by paste: ABP8142B > Competitor;
2) HWDSS compared by L/F: Cu>PPF>BT
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Adhesion performance
-- Fail mode-ABP8142B

ABP8142B RT HDSS HWDSS

BT

Cu

PPF

Cohesive Cohesive

Cohesive

Cohesive Cohesive

Cohesive

Partial
adhesive
to L/F

Adhesive to L/F

Partial
adhesive
to L/F
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Adhesion performance
-- Fail mode- Competitor

Competitor RT HDSS HWDSS

BT

Cu

PPF

Cohesive

Cohesive

Cohesive

Cohesive

Cohesive Cohesive

Adhesive to L/F Adhesive to L/F

Partial
adhesive
to L/F
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Adhesion performance
-- Summary

Based on DOE adhesion data analysis results:

RT DSS: ABP8142B>Competitor;

HDSS: Competitor>ABP8142B

HWDSS: ABP8142B>Competitor

L/F RT HDSS HWDSS

BT
ABP8142B>Competit

or
Competitor

>ABP8142B
ABP8142B>Competit

or

Cu
ABP8142B>Competit

or
ABP8142B
Competitor

Competitor
>ABP8142B

PPF
ABP8142B 
Competitor

Competitor
>ABP8142B

ABP8142B
Competitor



Slide 43

Warpage performance



Slide 44

Warpage
-- Test Plan

• Warpage is an indicator of package stress which is a key factor for
reliability. Normally, lower warpage means lower stress

• Test Sample: ABP8142B & Competitor

• Lead frame: Henkel BT substrate: 0.26mm thickness;

• Sample size and test location

• Die: 5X5mm, 6mil thickness

• Curing: 30 min ramp up to 150 , keep 30 min, Air oven

1 2

20 19

5 6

16 15

9 10

12 11
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Warpage
-- Sample prepared: BLT, fillet checked

ABP8142B

Competitor

• BLT control: ~25um

Top view Side view
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Warpage
-- Test machine, method and warpage results trace

2D

A

B

Contact
method

Test 2 line

Surfcom

Paste Trace
ABP8142B

Competitor

Smile

Cry



Slide 47

Warpage
-- Results analysis: data analysis: warpage from max data by A and B

• ABP8142B and Competitor have no significant difference
CompetitorABP8142B

2.5

2.0

1.5

1.0

0.5
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warpage of ABP8142B and Competitor
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Warpage performance
-- Summary

ABP8142B and competitor have no significant difference on
warpage performance
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Open Time and Stage Time Study
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Open Time and Stage Time Study
-- Open Time
• Open time: The time after dispending and before die attach, at
that time, the paste is open to the environment

Stage timeOpen time

Die attachDispensing
DA cure



Slide 51

Open Time and Stage Time Study
-- Open Time ABP8142B

• Perfect coverage even after 2 hours open time

Open
Time

0min 30mins 1hrs 2hrs 4hrs

Top
View

Side
View
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Open Time and Stage Time Study
-- Open Time ABP8142B

• Die size: 2x2mm die

• There’s a trend that the RT die shear strength will drop as time grows,
and after 4 hours open time, the influence will become significant

Open time 4hrsOpen time 2hrsOpen time 1 hrsOpen time 0.5hrsOpen time 0
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RT die shear strength by open time
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• Stage time: After die attach, it will take some time to put the
packages into oven, and the time is called stage time

Stage timeOpen time

Die attachDispensing
DA cure

Open Time and Stage Time Study
-- Stage Time
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• No adhesion decrease after 6 hours stage time

Open Time and Stage Time Study
-- Stage Time-ABP8142B

• Die size: 2x2mm die

Stage time 6hrsStage time 4hrsStage time 2hrsStage t ime 1hrsStage time 0
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Open and stage time Performance
-- Summary

Open Time:  ABP8142B after 4 hours open time, adhesion have
significant drop, so open time at least 2 hours;

Stage Time: ABP8142B have no adhesion decrease even after 6
hours stage time
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Oven Cure Environment Study
Air Vs N2
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Oven Cure Environment Study
-- Plan

• Test flow

Die attach

DA cure
HDSS@260C

RT DSS

PBB
100%/121C@16 hrs HWDSS @260C

Post mold cure

HDSS: hot die shear strength

HWDSS: hot wet die shear strength, after parr bomb.

Monitor BLT, fillet
•Environment: Air Vs N2

•Adhesion compared: RT, HDSS and
HWDSS

•L/F: Henkel in-house BT Cu/PPF L/F

• Die thickness:15mil

• Curing profile: 30min ramp up to the
setted temperature, hold 30min

• PMC: 175 , 4 hours

•Sample size: 10 unites/leg
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Oven Cure Environment Study
-- Adhesion compared
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Oven Cure Environment Study
-- Adhesion compared

N2 HWDSSAir HWDSSN2 HDSSAir HDSSN2 RTAir RT
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Oven Cure Environment Study
-- Summary

ABP8142B Air environment is better than N2 environment, based
on adhesion test results:

RT DSS:  Air > N2
HDSS: Air  N2
HWDSS: Air  N2

ABP8142B recommend to cure in Air environment
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Appendix
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Appendix
-- DSC-ABP8142B
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Appendix
-- TGA-ABP8142B
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Appendix
-- DMTA-ABP8142B
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Appendix
-- DSC- Competitor
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Appendix
-- TGA- Competitor
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Appendix
-- DMTA- Competitor



Thank you!


