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QMI529HT

• QMI529HT is a highly silver filled conductive adhesive designed to 

provide excellent electrical and thermal conductivity.  The material’s 

hydrophobic and high temperature stability characteristics produce 

void-free bond lines with excellent adhesive strength, enabling 

adhesion to a wide variety of metals and ceramic surfaces, including 

copper, silver-plated copper and pre-plated leadframes. Henkel’s 

patented bismaleimide (BMI) formulation also has particularly robust 

adhesion to NiPdAu leadframes.



QMI529HT



Oven Cure Study

• The adhesion was compared for QMI529HT cured using different box oven 

temperatures.

• Data was obtained at both RT shear interval: -
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QMI529HT RTDSS at Different Oven Cure Temperature on AgCu LDF - 150-mil'sq Die 

P-value = 0.003

P-value <0.05 indicates that curing 
a190°C gives a statistically higher 

adhesion strength than 150 °C.



QMI529HT
Snap/ Spot Cure Study
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QMI529HT RTDSS at Different Snap/ Spot Cure Temperature on AgCu LDF - 150-mil'sq Die 



Open Time Study for QMI529HT. 



Background

• Open time is the time that a die attach adhesive is left after dispense 
before die placement.

• Some adhesives lose low molecular weight components from the bulk 
when exposed to the atmosphere at ambient conditions. This loss of 
low molecular weight material can result in reduced wet out at die 
attach, impact final BLT, reduce fillet formation and cause die attach 
voiding. Therefore open time is a critical die attach adhesive property.

• QMI529HT is a volume product used in packages requiring excellent 
electrical and thermal performance. It is necessary to quantify the 
performance of this product in respect of open time.



Experimental Design

DA Cure
Oven (air)

Die attach Setup using
ESEC2008xP Die bonder

Open time DOE
0, 15, 30, 45 and 60 Mins

Cross Section
(BLT)

Measurement Criteria
(Ys) :-

Voiding (X-Ray)
Adhesion strength

Hot Die shear test
@220'C

Die size 5x5 mm
LF : AgCu

Die attach Verify fillet coverage
(Visual inspection)

X-Ray
(Voiding-uncured)

X-Ray
(Voiding-cured)

Verify 
fillet coverage



Experimental
•  The following set up and equipment was used for the test build and 

subsequent  analysis.

•  Die size : 2 x 2, 5 x 5 & 8 x 8-mm

•  DA Machine : ESEC 2008xP. 

•  Dispense method : Writing with Pneumatic pump.

•  Die Attach Force: Varied (50g, 200g & 250g)

•  Die Attach Bond Time: Varied 200, 500, & 1500 mS.

•  Fillet height : 75%

•  Leadframe : In-house AgCu

•  Void X-Ray : Phoenix (parameters : 140 kV & 30uA) 

•  Mat’l : QMI529HT

•  Open time : 0, 15, 30, 45, and 60 mins. 



Results.

X-ray Inspection – 2 x 2-mm Die Size

• The bond lines were inspected using x-ray: -



Results.
X-ray Inspection – 5 x 5-mm Die Size
• The bond lines were inspected using x-ray: -



Results.
X-ray Inspection – 8 x 8-mm Die Size
• The bond lines were inspected using x-ray: -



Results.
Fillet Inspection – 2 x 2-mm Die Size.



Results.
Fillet Inspection – 5 x 5-mm Die Size.



Results.
Fillet Inspection – 8 x 8-mm Die Size.



Adhesion Data

• The HDSS (270°C) was recorded on AgCu LDF for each die size. The data 

can be viewed in statistical and graphical format.

• Basic Statistics



Adhesion Data
• The below graphs  and ANOVA comparison details the adhesion strength at the 

different time intervals for the 2 x 2-mm die size: -
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Open Time HDSS (270C) Data for QMI529HT on AgCu LDF - 2 x 2-mm Die Size



Adhesion Data
• The below graphs  and ANOVA comparison details the adhesion strength at the 

different time intervals for the 5 x 5-mm die size: -
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Open Time HDSS (270C) Data for QMI529HT on AgCu LDF -5 x 5-mm Die Size



Adhesion Data

• The below graphs  and ANOVA comparison details the adhesion strength at the 

different time intervals for the 5 x 5-mm die size: -
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Open Time HDSS (270C) Data for QMI529HT on AgCu LDF -8 x 8-mm Die Size



Conclusions

• No increase in bond line voiding as a function of adhesive open time.

• When the open time exceeds one hour it does appear that there can be some 

difference in the filleting behaviour of the product.

• The adhesion of QMI529HT remains unaffected after extended open times.

• Recommendation

• QMI529HT is not sensitive in respect of open time periods up to 1 

hour. Beyond 1 hour it may be possible to observe differences in 

die filleting, although adhesion remains unaffected. QMI529HT 

can therefore be considered robust in respect of open time.



Stage Time Evaluation for QMI529HT



Background

• Stage time is the time that an assembled die attach joint is left at ambient 
temperature prior to the cure.

• Some adhesives lose low molecular weight components from the bulk when 
exposed to the atmosphere at ambient conditions. This loss of low 
molecular weight material can result in reduced wet out at die attach, impact 
final BLT, reduce fillet formation and cause die attach voiding. Therefore 
stage time is a critical die attach adhesive property.

• QMI529HT is a volume product used in packages requiring excellent 
electrical and thermal performance. It is necessary to quantify the 
performance of this product in respect of stage time.



Experimental Design

Die Attach (ESEC2008)
With different BLT (dry)

     Thin ad thick BL
(By Z-height measurement)

Measurement Criteria  (Ys) :-
X-Ray (Voiding)

Good unit

Material :-
8200TI

Varied of RT Staging Time

Void Check(*)

Pass

StopFail

Sample size 16 units

HDSS QMI529HT

Fillet Inspection (Bleed).



Experimental

•  The following set up and equipment was used for the test build and subsequent 

 analysis.

•  Die size : 2 x 2, 5 x 5 & 8 x 8-mm

•  DA Machine : ESEC 2008xP. 

•  Dispense method : Writing with Pneumatic pump.

•  Die Attach Force: Varied (50g, 200g & 250g)

•  Die Attach Bond Time: Varied 200, 500, & 1500 mS.

•  Fillet height : 75%

•  Leadframe : In-house AgCu

•  Void X-Ray : Phoenix (parameters : 140 kV & 30uA) 

•  Mat’l : QMI529HT

•  Stage Time : 0, 2, 4, 6, and 8 Hours. 



Results.

X-ray Inspection – 2 x 2-mm Die Size

• The bond lines were inspected using x-ray: -



Results.
X-ray Inspection – 5 x 5-mm Die Size

• The bond lines were inspected using x-ray: -



Results.
X-ray Inspection – 8 x 8-mm Die Size

• The bond lines were inspected using x-ray: -



Results.
Fillet Inspection – 2 x 2-mm Die Size.



Results.
Fillet Inspection – 5 x 5-mm Die Size



Results.
Fillet Inspection – 8 x 8-mm Die Size



Adhesion Data
• The HDSS (270°C) was recorded on AgCu LDF for each die size. The data 

can be viewed in statistical and graphical format.

• Basic Statistics



Adhesion Data

• The below graphs  and ANOVA comparison details the adhesion strength at the 

different time intervals for the 2 x 2-mm die size: -
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Stage Time HDSS (270C) Data for QMI529HT on AgCu LDF - 2 x 2-mm Die Size



Adhesion Data

• The below graphs  and ANOVA comparison details the adhesion strength at the 

different time intervals for the 5 x 5-mm die size: -
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Stage Time HDSS (270C) Data for QMI529HT on AgCu LDF - 5 x 5-mm Die Size



Adhesion Data

• The below graphs  and ANOVA comparison details the adhesion strength at the 

different time intervals for the 8 x 8-mm die size: -

8 HR 8X86 HR 8X84 HR 8X82 HR 8X80 HR 8X8
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Stage Time HDSS (270C) Data for QMI529HT on AgCu LDF - 8 x 8-mm Die Size



Conclusions
• No increase in bond line voiding as a function of adhesive stage time.

• There is an observed increase in bleed with increased stage time albeit that 
the observed increase is relatively minor.

• The adhesion of QMI529HT remains unaffected after extended stage times.

• Recommendation

• QMI529HT is not sensitive in respect of stage time periods up to 8 
hours. 



Adhesion Study For QMI529HT on 
Different Leadframes Surface and At 

Different Test Intervals.



Background
• Adhesion needs to verified for QMI529HTon all  3 standard substrate surfaces at various 

different conditioning steps and at three different die sizes.

Leadframes: Cu, AgCu, PPF.

Die Sizes: 2 x 2, 5 x 5,  8 x 8 (mm)



Adhesion on Cu
2 x 2-mm Die Size

• The adhesion was measured for 2 x 2-mm die size on Cu LDF in accordance 

with the test matrix: -

HDSS@270 2X2 Cu PPB

HDSS@270 2X2 Cu PM5

HDSS@270 2X2 Cu PMB

ROOM TEMP 2X2 Cu Post C
ure
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 2 x 2-mm Adhesion on Cu LDF -  Different Test Intervals.



Adhesion on Cu
2 x 2-mm Die Size

• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu 

leadframe at the PMB, PM5 & PPB test intervals: -

HDSS@270 2X2 Cu PPBHDSS@270 2X2 Cu PM5HDSS@270 2X2 Cu PMB
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 2 x 2-mm HDSS (270C) on Cu LDF -  Different Test Intervals.



Adhesion on Cu
5 x 5-mm Die Size

• The adhesion was measured for 5 x 5-mm die size on Cu LDF in accordance 

with the test matrix: -

HDSS@270 5X5 Cu PPB

HDSS@270 5X5 Cu PM5

HDSS@270 5X5 Cu PMB

ROOM TEMP 5X5 Cu Post C
ure
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5 x 5-mm Adhesion on Cu LDF -  Different Test Intervals.



Adhesion on Cu
5 x 5-mm Die Size

• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu 

leadframe at the PMB, PM5 & PPB test intervals: -

HDSS@270 5X5 Cu PPBHDSS@270 5X5 Cu PM5HDSS@270 5X5 Cu PMB
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5 x 5-mm HDSS (270C) on Cu LDF -  Different Test Intervals.



Adhesion on Cu
8 x 8-mm Die Size
• The adhesion was measured for 8 x 8-mm die size on Cu LDF in accordance with the test 

matrix: -

HDSS@270 8X8 Cu PPB

HDSS@270 8X8 Cu PM5

HDSS@270 8X8 Cu PMB

ROOM TEMP 8X8 Cu Post C
ure
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8 x 8-mm Adhesion on Cu LDF -  Different Test Intervals.



Adhesion on Cu
8 x 8-mm Die Size

• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu leadframe at 

the PMB, PM5 & PPB test intervals: -

HDSS@270 8X8 Cu PPBHDSS@270 8X8 Cu PM5HDSS@270 8X8 Cu PMB
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8 x 8-mm HDSS (270C) on Cu LDF -  Different Test Intervals.



Basic Statistics on Cu LDF
• The following Basics Statistics were obtained for QMI529HT on Cu LDF: -

2 x 2-mm

5 x 5-mm

8 x 8-mm



Adhesion on PPF
2 x 2-mm Die Size

HDSS@270 2X2 PPF PPB

HDSS@270 2X2 PPF PM5

HDSS@270 2X2 PPF PMB

ROOM TEMP 2X2 PPF Post C
ure
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2 x 2-mm Adhesion on PPF LDF -  Different Test Intervals.

• The adhesion was measured for 2 x 2-mm die size on PPF LDF in accordance with the test matrix: 

-



Adhesion on PPF
2 x 2-mm Die Size

• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu leadframe 

at the PMB, PM5 & PPB test intervals: -

HDSS@270 2X2 PPF PPBHDSS@270 2X2 PPF PM5HDSS@270 2X2 PPF PMB
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2 x 2-mm HDSS (270C) on Cu LDF -  Different Test Intervals.



Adhesion on PPF
5 x 5-mm Die Size

• The adhesion was measured for 5 x 5-mm die size on PPF LDF in accordance with 

the test matrix: -

HDSS@270 5X5 PPF PPB

HDSS@270 5X5 PPF PM5

HDSS@270 5X5 PPF PMB

ROOM TEMP 5X5 PPF Post C
ure
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5 x 5-mm Adhesion on PPF LDF -  Different Test Intervals.



Adhesion on PPF
5 x 5-mm Die Size

• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu leadframe at 

the PMB, PM5 & PPB test intervals: -

HDSS@270 5X5 PPF PPBHDSS@270 5X5 PPF PM5HDSS@270 5X5 PPF PMB

9

8

7

6

5

4

3

2

1

0

H
D

S
S

/ K
g

5 X 5-mm HDSS (270C) on PPF LDF -  Different Test Intervals.



Adhesion on PPF
8 x 8-mm Die Size

• The adhesion was measured for 8 x 8-mm die size on PPF LDF in accordance with 

the test matrix: -

HDSS@270 8X8 PPF PPB

HDSS@270 8X8 PPF PM5

HDSS@270 8X8 PPF PMB

ROOM TEMP 8X8 PPF Post C
ure
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8 x 8-mm Adhesion on PPF LDF -  Different Test Intervals.



Adhesion on PPF
8 x 8-mm Die Size
• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu leadframe at 

the PMB, PM5 & PPB test intervals: -

HDSS@270 8X8 PPF PPBHDSS@270 8X8 PPF PM5HDSS@270 8X8 PPF PMB
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8 x 8-mm HDSS (270C) on PPF LDF -  Different Test Intervals.



Basic Statistics on PPF LDF
• The following Basics Statistics were obtained for QMI529HT on PPF LDF: -

2 x 2-mm

5 x 5-mm

8 x 8-mm



Adhesion on AgCu
2 x 2-mm Die Size

• The adhesion was measured for 2 x 2-mm die size on PPF LDF in accordance with 

the test matrix: -

HDSS@270 2X2 AgCu PPB

HDSS@270 2X2 AgCu PM5

HDSS@270 2X2 AgCu PMB

ROOM T EMP 2X2 AgCu Post Cure

12

10

8

6

4

2

0

D
S
S
/ K

g

2 x 2-mm Adhesion on AgCu LDF -  Different Test Intervals.



Adhesion on AgCu
2 x 2-mm Die Size

• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu 

leadframe at the PMB, PM5 & PPB test intervals: -

HDSS@270 2X2 AgCu PPBHDSS@270 2X2 AgCu PM5HDSS@270 2X2 AgCu PMB
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2 x 2-mm HDSS (270C) on AgCu LDF -  Different Test Intervals.



Adhesion on AgCu
5 x 5-mm Die Size

• The adhesion was measured for 5 x 5-mm die size on PPF LDF in accordance with 

the test matrix: -

HDSS@270 5X5 AgCu PPB

HDSS@270 5X5 AgCu PM5

HDSS@270 5X5 AgCu PMB

ROOM TEMP 5X5 AgCu Post Cure
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5 x 5-mm Adhesion on AgCu LDF -  Different Test Intervals.



Adhesion on AgCu
5 x 5-mm Die Size

• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu 

leadframe at the PMB, PM5 & PPB test intervals: -

HDSS@270 5X5 AgCu PPBHDSS@270 5X5 AgCu PM5HDSS@270 5X5 AgCu PMB
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5 x 5-mm HDSS (270C) on AgCu LDF -  Different Test Intervals.



Adhesion on AgCu
8 x 8-mm Die Size

• The adhesion was measured for 8 x 8-mm die size on AgCu LDF in accordance 

with the test matrix: -

HDSS@270 8X8 AgCu PPB

HDSS@270 8X8 AgCu PM5

HDSS@270 8X8 AgCu PMB

ROOM TEMP 8X8 AgCu Post C
ure
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8 x 8-mm Adhesion on AgCu LDF -  Different Test Intervals.



Adhesion on AgCu
8 x 8-mm Die Size

• The below box plot and ANOVA analysis compares HDSS (270°C) adhesion on Cu 

leadframe at the PMB, PM5 & PPB test intervals: -

HDSS@270 8X8 AgCu PPBHDSS@270 8X8 AgCu PM5HDSS@270 8X8 AgCu PMB
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8 x 8-mm HDSS (270C) on AgCu LDF -  Different Test Intervals.



Basic Statistics on AgCu LDF
• The following Basics Statistics were obtained for QMI529HT on AgCu LDF: -

2 x 2-mm

5 x 5-mm

8 x 8-mm



Die Shear Failure Mode

• The following die shear failures were observed at the 2 x 2-mm die size after cure and post 

mold bake: -



Die Shear Failure Mode

• The following die shear failures were observed at the 2 x 2-mm die size after PM5 and 

PPB bake: -



Die Shear Failure Mode

• The following die shear failures were observed at the 5 x 5-mm die size after cure and 

post mold bake: -



Die Shear Failure Mode

• The following die shear failures were observed at the 5 x 5-mm die size after PM5 and 

PPB bake: -



Die Shear Failure Mode

• The following die shear failures were observed at the 8 x 8-mm die size after cure and 

post mold bake: -



Die Shear Failure Mode

• The following die shear failures were observed at the 8 x 8-mm die size after PM5 

and PPB bake: -



Adhesion Comparison on Cu LDF

• The Adhesion data obtained was converted into g/mm2 and compared 

against other products from with the Henkel portfolio: -



Adhesion Comparison on PPF LDF

• The Adhesion data obtained was converted into g/mm2 and compared 

against other products from with the Henkel portfolio: -



Adhesion Comparison on AgCu LDF

• The Adhesion data obtained was converted into g/mm2 and compared 

against other products from with the Henkel portfolio: -



Conclusions

• QMI529HT does not perform well and should not be recommended for copper 
surfaces.

• QMI529HT sticks well to PPF leadframes however as the test conditions 
become more stringent the failure mode becomes more adhesive than 
cohesive.

• QMI529HT sticks well to AgCu leadframe surfaces and retains a cohesive 
failure mode irrespective of die size and test condition.

Recommendation

- QMI529HT can be considered for leadframe packages using PPF (NiPdAu) 
and AgCu.



Conductive Dot Dispense 
Comparison. 



Background

• QMI529HT and QMI519 are widely used conductor die attach adhesives. It 
is necessary to characterise the dispense performance of these two 
adhesives in a dot dispense test.

• The above materials will be compared against Ablebond 8290 & 
84-1LMISR4 which are considered the industry standard in terms of 
dispensability.

• Additionally the performance will be compared against Ablebond 8491 
which is another adhesive used in the same packages as QMI529HT and 
QMI519.



Experimental
• Dot Dispense

• A standard dot dispense trial was performed to try and assess if there is any 
deterioration in the product dispense performance.

• After selecting the appropriate shot size the dispense test method is 
performed by dispensing adjacent dots in three consecutive rows using 
defined dispense conditions, before moving to next set of three dots using 
another condition: -

• Dispense Needle: 0.4-mm diameter (EFD Blue 16”).
• Dispense Pressure: 30 psi.
• Dispense Time: 125 m/sec.
• Dispense Height: 0.25-mm.
• Dispense ‘Move Up’ Height: Varied – 350, 300, 250, 200, 150, 100 

& 50 (mil).

• Three test frames were produced per adhesive and dispense defects 
counted.

• The final comparative analysis was done using a ‘Two Proportions Test’ of 
the adhesive in question versus the control.



Dot Dispense Result
• Ablebond 84-1LMISR4 ( Control 1)



Dot Dispense Result
• Ablebond 8290 (Control)



2 Proportions Test - SR4 versus 8290

• A two proportions test was performed on the two control materials: -

• SR4 - 12 Defects out of 504 Trials.

• 8290 – 0 Defects out of 504 Trials.

When the two control materials are compared against each other we can see that in this trial 
Ablebond 84-1LMISR4 has statistically worse dispense performance versus Ablebond 8290 

(95% CI).

NB. 2-Proportions: computes a confidence interval and performs a hypothesis test of the 
difference between two population proportions



Dot Dispense Result

• Ablebond 8491



Two Proportions Test For 8491 versus 

SR4 & 8290.
• SR4 v 8491

• 8290 v 8491

Both control materials 
have statistically superior 

dispense performance 
versus 8491 in this test.



Dot Dispense Result

• QMI529HT



Two Proportions Test For QMI529HT versus 

SR4 & 8290.
• SR4 v QMI529HT

• 8290 v QMI529HT

Both control materials 
have statistically superior 

dispense performance 
versus QMI529HT in this 

test.



Dot Dispense Result

• QMI519



Two Proportions Test For QMI519 versus 

SR4 & 8290.

• SR4 v QMI519

• 8290 v QMI519

Both control materials 
have statistically superior 

dispense performance 
versus QMI529HT in this 

test.



Two Proportions Test For 8491 versus 

QMI519 & QMI529HT.

• 8491 v QMI519

• 8491 v QMI529HT

QMI519 and 8491 
statistically 

equivalent in 
terms of dispense 
performance (95% 

CI).

8491 statistically 
better in terms of 

dispensing 
compared with 

QMI529HT.



8491 v QMI529HT & QMI519
• QMI529HT v QMI519

QMI519 statistically better than QMI529HT in terms of its 
dispense performance.



Conclusions

• All test adhesives have statistically inferior dispense performance 

when compared versus the industry standard dispensing paste, 8290 

and 84-1LMISR4.

• QMI519 and 8491 have statistically equivalent dispense performance.

• QMI529HT has statistically inferior dispense performance compared to 

both QMI519 and 8491.



Resin Bleed Comparison for QMI529HT 
and QMI519 versus other Selected 

Conductive Adhesives.  



Background

• QMI529HT and QMI519 are widely used conductor die attach adhesives. It is 
necessary to characterise the resin bleed performance.

• The above materials will be compared against Ablebond 8290 & 84-1LMISR4 
which are two commonly recognised, industry standard die attach adhesives.



Experimental

• Resin Bleed:

• The thawed adhesive was dot dispensed onto the test leadframes surface(s), 

Cu, AgCu, NiPdAu.

• The diameter of the dots was measured. Subsequently the adhesive dot size, 

including any bleed, was re-measured after defined time intervals at ambient 

conditions (T = 0, 2, Hrs). 

• The adhesive dots were cured using the recommended cure profile and the 

adhesive dot size re-measured.

• The mean %age bleed was calculated and the batches compared.



Results

• The Following basics statistics for resin bleed (% increase) were 

obtained for the 4 test products on the different surfaces: -

Cu Leadframe

AgCu Leadframe



Results

• The Following basics statistics for resin bleed (% increase) were 

obtained for the 4 test products on the different surfaces: -

PPF Leadframe



Results
• The results can be further viewed using a Box plot and ANOVA analysis on Cu 

Leadframe: -
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Results
• The results can be further viewed using a Box plot and ANOVA analysis on AgCu 
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Results
• The results can be further viewed using a Box plot and ANOVA analysis on PPF 
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Results
• 8290



Results
• 84-1LMISR4



Results 
• QMI529HT



Results 
• QMI519



Conclusions/ Comments

• There is no significant bleed on Cu leadframe for any of the test 

materials.

• QMI519 & QMI529HT both exhibit statistically higher resin bleed on 

AgCu and PPF surfaces than the control materials used in this 

evaluation.

• Resin bleed as a phenomena is very much surface dependant. 

Different products typically perform differently depending on the 

surface used, as such this work gives a comparative view of the 

possible performance but it should not be considered definitive. Resin 

bleed should always before verified on the target substrate before 

ruling in or out any adhesive candidate.



Freezing Point & Storage Handling 
of QMI529HT.



Outline

• Introduction – how the freezing point effects on FTV
• Freezing point data of Ablebond 3230 and 

recommended storage temperature 
• Appendix A : Other factors effecting on FTV
• Appendix B : Handling recommendations
• Appendix C : Freezing point curves



Introduction

• The FTV potential of an adhesive is significantly affected by its freezing point, 

storage temperature and shipping temperature.  Testing has shown that an 

adhesive must be frozen in order for delamination to occur (between the frozen 

adhesive and syringe wall) and cause FTVs

• A frozen adhesive is incapable of absorbing stresses resulting from differential 

shrinkage/expansion of the adhesive, syringe and piston.  As the syringe 

temperature is reduced farther below its freezing point, more and more stress is 

created to the point where delamination occurs during thaw (thermal shock) 

which will ultimately lead to FTVs

• Since the freezing point of each adhesive is unique, specific  

storage/handling/shipping recommendations may need to be made for high 

freezing point adhesives.

Source:Source:  FTV Presentation by Derek Wyatt (Tech Serv Dept-Version 1.5)FTV Presentation by Derek Wyatt (Tech Serv Dept-Version 1.5)



Factors Effecting FTVs

A)  Adhesive Freezing Point

B)  Piston Effects

-  Proximity to adhesive

-  Design Geometry

C)  Syringe Size

D)  Handling (Covered later)

Main objective 

for this study



What Is A Freezing Point?
By Definition, the freezing point of a liquid is:By Definition, the freezing point of a liquid is:

““The temperature at which the liquid and solid phases of a The temperature at which the liquid and solid phases of a 
substance of specified composition are in equilibrium at substance of specified composition are in equilibrium at 
atmospheric pressure”atmospheric pressure”. . 

Since most of Ablestik’s adhesives are complex mixtures and that it Since most of Ablestik’s adhesives are complex mixtures and that it 
is highly unlikely that they would have a true freezing point (by is highly unlikely that they would have a true freezing point (by 
definition), the freezing point will be considered to be the definition), the freezing point will be considered to be the 
temperature at which the adhesive takes on similar characteristics temperature at which the adhesive takes on similar characteristics 
of a solid and has a tack-free surface. of a solid and has a tack-free surface. 

Source:Source:  The American Heritage® Dictionary of the English Language, Fourth EditionThe American Heritage® Dictionary of the English Language, Fourth Edition



How Is The Freezing Point Measured?

Using TMA (fitted with an expansion probe), the probe position is monitored 
while increasing the sample temperature. The point at which the probe begins 
to penetrate the sample is considered the freezing point of the adhesive.
Note: TMA used instead of DSC due to complexity of an adhesive and its 
affects on the measured endotherms.

Expansion of the adhesive during heat-upExpansion of the adhesive during heat-up

Point at which the probe Point at which the probe 
begins to penetrate the begins to penetrate the 
adhesive’s surfaceadhesive’s surface



Freezing Point Characterization

45 materials tested:45 materials tested:
-Different ChemistriesDifferent Chemistries
-Different FillersDifferent Fillers

Risk of FTVsRisk of FTVs
Low RiskLow Risk
Medium RiskMedium Risk
High RiskHigh Risk



Note: Based on testing:Note: Based on testing:
•Abletherm, MRCE, CE and some epoxy systems pose the highest risk of FTVsAbletherm, MRCE, CE and some epoxy systems pose the highest risk of FTVs
•BMI & Sycar systems pose the lowest risk of FTVsBMI & Sycar systems pose the lowest risk of FTVs

3 materials3 materials

3 materials3 materials

27 materials27 materials

6 materials6 materials

4 materials4 materials

2 materials2 materials

Preliminary data indicates that each adhesive’s Preliminary data indicates that each adhesive’s 
freezing point is governed by organic resin systems freezing point is governed by organic resin systems 
used in its formulationused in its formulation

Freezing Point By Chemistry

Risk of FTVsRisk of FTVs
Low Risk   Low Risk   Medium RiskMedium Risk    High RiskHigh Risk



Freezing Point Data 



Freezing Point Comparison

• The freezing point for QMI529HT was compared versus other standard 

conductive die attach adhesives: -

• QMI529HT has low risk potential for the formation of FTV in Henkel’s standard 

shipping method (dry ice) and storage recommendation  (–40°C freezer).



Other Factors Effecting on FTV

Source:Source:  FTV Presentation by FTV Presentation by 
Derek Wyatt Derek Wyatt 

(Tech Serv Dept-Version 1.5)(Tech Serv Dept-Version 1.5)



Other Factors Effecting FTV Occurrences

• Freezing point of the adhesive
• Adhesive freezing points range from +5°C to -70°C

• Lower freezing point adhesives generally perform worse than higher freezing point 
adhesives

• Lower storage temperatures will increase the risk of FTVs.

• Storage temperature
• Delta between ambient and actual syringe temperature when pulled for thaw

• Larger deltas between storage temperature and freezing point of the adhesive will 
increase the likelihood of FTVs.

• Freezer Variability
• A freezer is just like an oven.  Its temperature will vary based on loading and 

usage. 
• Some freezers have been observed to have a 30°C variation from top to bottom 

which would results in sporadic FTV performance.

• Piston gap
• A piston gap can work is some cases but its effectiveness will be governed by

• Actual storage temperature of the adhesive (not set temperature)
• Ambient temperatures (delta T)
• Adhesive type
• Syringe handling while frozen



Other Factors Effecting FTV 
Occurrences
• Piston design

• Loose fitting pistons (no flanges) can decrease FTV performance.

• Syringe ID/length
• Longer dimensions will increase stress as differential shrinkage takes 

place between the adhesive and syringe
• CTE differences between syringe and piston.

• Shrinkage rate of uncured adhesive
• May differ between chemistries.

• Adhesion of adhesive to syringe wall.

• Adhesive volume relative to syringe length.

• Syringe handling by the customer



Handling Recommendations
Source:Source:  FTV Presentation by Derek Wyatt FTV Presentation by Derek Wyatt 

(Tech Serv Dept-Version 1.5)(Tech Serv Dept-Version 1.5)



Handling Recommendations

• Precautions

• All frozen shipments are shipped using dry ice

• The dry ice temperature used to ship frozen adhesives is 

approximately –80°C.  

• Handling of this material requires protective gloves designed 

to withstand these extremely cold temperatures

• Protective gloves should be used during the handling of the 

syringe box and frozen syringes



Handling Recommendations

• Incoming inspection

• It is not recommended that individual syringes go through an incoming 

inspection

• The practice of removing the syringes from the syringe box and 

handling to visually inspect them has been linked to an increase in 

freeze thaw voiding frequency

• If incoming inspection or quantity verification is deemed necessary, it is 

recommended that the syringe box be immediately placed into a –40°C 

freezer and allowed to equilibrate for at least 6 hours.

• Inspections can then be done in a manner that keeps the syringes as 

close to the recommended storage temperature (-40°C) as possible

• Avoid prolonged handling of the syringes since it will increase the risk 

of FTVs.



Handling Recommendations 
(Continued)
• Unpacking

• Open shipping box as close to the storage freezer as 

possible.  Only open one shipping box at a time and 

transfer contents to the storage freezer before moving on 

to the next shipping box

• While wearing thermal gloves, transfer the white syringe 

boxes a quickly a possible to the storage freezer and 

allow the contents to warm to the storage temperature for 

at least  6 hours 

• Temperatures in an unopened syringe box can rise 

enough to cause freeze thaw voiding in as little as 5 

minutes if left out in ambient temperatures



Thaw Time For A 33cm X 33cm Syringe Box

Thaw Time For A 33cm X 33cm Syringe Box
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Handling Recommendations 
(Continued)

• Syringe thaw technique

• When ready to use the adhesive, transfer the needed syringes from the 

syringe box to a designated thaw area using thermal gloves.  While frozen, 

only handle the syringe by the flanges located at the top end of the syringe. 

 This will minimize thermal shock and reduce the likelihood of FTVs from 

forming

• Caution, syringes are extremely brittle at temperatures around –40°C and 

below.  Dropping the syringe could fracture the syringe wall or syringe tip

• During thaw, the syringes should be stored in the vertical position (if possible, 

use a test tube holder).  Thaw times vary depending on syringe size.

• 10 cc syringe thaw time: ~30 minutes

• 30 cc syringe thaw time: ~60 minutes

• Before use, wipe off any residual condensation



Needle Size Evaluation



EFD Needle Color Vs. Size
ID size OD size

Color Gage (in) (mm) (in) (mm)
Olive 14 0.061 1.54 0.072 1.83
Amber 15 0.054 1.36 0.065 1.65
Grey 16 0.047 1.19 tapered tapered
Green 18 0.033 0.84 0.05 1.27
Pink 20 0.024 0.60 0.036 0.91
Purple 21 0.02 0.51 0.032 0.82
Blue 22 0.016 0.41 0.028 0.72
Orange 23 0.013 0.34 0.025 0.64
Red 25 0.01 0.26 0.02 0.51
Clear 27 0.008 0.21 0.016 0.41
Lavender 30 0.006 0.16 0.012 0.31
Yellow 32 0.004 0.11 0.009 0.23

•The dispense test is focusing on G22 (Ablestik recommended size) 

•G25 is most common used for the small die size application (<2mm).



Pneumatic Dispense

Air pressure forces the adhesive through the dispense needle.
Limitation : Speed affects consistency due to limited pressure supply

   : Viscosity dependent. 

Air inlet 



Resin rich dot 
(Silver particle is clogged inside the 
needle)

Normal Silver paste (no clogging)

G25 Needle size

Reference Needle Clogging 
Image

Potential cause (Needle clogging) : 

2) Needle size is not suitable (the ID is too small) for DA paste 

3) Use material over recommended work life

4) Needle contamination 



Result

• The following results were obtained for needle blocking trials with 

QMI529HT and selected other adhesives: -

• All test materials dispense without problems, even at very narrow needle 

diameters.

NB. QMI529HT took twice as long to dispense than 8290 and FS849-TI due 

the difference in products viscosity.
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