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1.0 Scope 2.0 Product Availability

End users of high speed pick and place feeders have 3M offers Conductive 2668 and Non-Conductive 2658 High
experienced delamination of the cover tape from the carrierShear PSA Cover Tape. These cover tapes are available only
(“pop-off”) after a feeder remained idle for a period of time in the 5.4mm width.

(typically overnight or over the weekend). This phenomena

occurred only in narrow width tape and reel (cover tape for 3.0 Product Differences Between Existing

8mm carrier tape). Extensive laboratory evaluations PSA and New High Shear PSA Cover Tapes:

uncovered that the shear rate of an adhesive is one of the The diff bet th isting 3M PSA i
root causes of delamination. Two other root causes of pop- | "¢ AIErences between the existing cover tapes
and the new 3M High Shear PSA cover tapes are

off are the room temperature in which the feeder operates demonstrated in the chart below.
and the tension of the cover tape between the de-taping :
mechanism and the take-up reel (or re-winder).

Based on these results, 3M has introduced two new 5.4mm
High Shear PSA Cover tapes with improved performance on
high speed pick and place feeders.

Property 3M 2656/2666 PSA 3M 2658/2668 High Shear PSA
Available Widths (mm): 5.4mm - 120mm 5.4mm
Adhesive Exposure (per side): 0.665 +/- 0.1 mm 0.665 +/- 0.2mm (0.665 +/- 0.1mm typical tolerance)

Shear strength to 3M
Conductive Polycarbonate:

@23C, 1/2" x 1/2", 1 kg load 100 minutes >10,000 minutes (20,000 minutes typical)
@40C, 1/2" x 1/2", 1 kg load 20 minutes >1000 minutes (2,000 minutes typical)
@50C, 1/2" x 1/2", 1 kg load 5 minutes >100 minutes (200 minutes typical)

Shelf Life:

Stored @ <35°C, 70% RH 3 years 1 year

in original packing materials

All other features of the 3M High Shear PSA Cover tapes  Sealing and aging properties of the 3M High Shear PSA
(product construction, material properties, physical properties;over tapes are comparable to the existing 3M PSA Cover
electrical properties, product format and packaging) are tapes.

identical to the existing 3M PSA cover tapes.



4.0 Sealing and Aging Performance:

3M High Shear PSA Ger tgpes hae a simple prcess
window. Desiigble initial peel brce alues can be ageved
through the pplicaion of adequte pressue to the non-
adhesie surfice of the ceer tgpe over the adhese stipes
with a reciprocaing shoe or complianbiler medanism.
The fllowing chatts depict the typical oom tempeature
and ajing chamacteistics of High Shear PSA wer tgpe
after sealing to 3M Condugt 3000 Blycarbonge and
Non-Conductie 2703 Blycarbonge Cariers.

4.1 Sealing
Cover Tape:

Carrier Tapes:

Sealing Mode:

Pressue:
Speed:
Tempesture:

Parameters

Non Conductie 2658 High Shear
PSA Cwer tge 5.4mm

Non-Conductre 2703 Caier
Tape, 8mm and Conduate 3000
Carrier Tape, 8mm

Contiruous (Ruber Pessue Roller
50 duometer)

30 PSIG
1.5 lineal metes/mirute
Ambient RoomTlempesture

(23°C or 73F).
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4.2 Graph Notes

The gaphs in this documengpresent sealing penfmance
attained under the conditions spegdly staed in the sealing
pamametes section. Rrssue is the indicked qauge pressue
used to daieve the seals and maary among sealing
equipment maufactue’s. The use of a diérent sealing
medanismj.e. recipiocaing vs. oller, may have an effect
upon the pedrmance obtained under otherwise identical
conditions due to diérences in pFssue or pessue
distribution. The use of heas speciftally not ecommended

All data piesented isepresenttive of peeling studies
conducted accding to the equiements of the cuent

ANSI/EIA-481 Standat. Sealed samples used in these studies

were stoed under the conditions noted in theut and wound
on 180mm diameteeels to simlate typical poduction use
Samples being testetlelevated tempeature and humidity
were pemitted a mininum equilibation perod of four hous
at room tempeature pior to testing to simlate actual use
conditions.



5.0 Improved High Speed Pick and Place
Performance

End uses de-t@ing 3M PSA cweer tgpe poduct with high
speed Bnaser(MV2C, MSH-2,MD-2C, MD-2F) pidk and
place tedes hare expelienced pemdure PSA delamir#on
(“pop-off”) as shavn in Hgure 1 belov.

5.1 Root Causes of “Pop-off” on High Speed

Pick and Place Feeders

A designed epeliment unceered thee pot causes of PSA

pop-of:

* High tension on the PSA

« Insuficient cohesie stength of the ceer tgpe to the
carier tgpe

« High opesrting tempeature of the éedes.

Cover tape rewind hub

Adhesive residue on carrier and cover tape

N

5.2 Preventing “Pop-off”

Pop-off can be soled in thee ways:

e Using 3M High Shear PSA ®er Tape

» Reducing tension on the\ar tgpe by using a vealer
spiing and/or lager diameterewind hub (Fgure 2)

* Maintaining opegting tempeatures & or belav 35°C

5.3. Customer Evaluations of 3M High
Shear PSA Cover Tape

End-uses who hare expeiienced pop-dfwith the eisting
3M PSA cwer tgpes (2656 or 2666) on theiaRasetr

feedes (single and doué style) hae reported tha pop-of
has not occued with the 3M High Shear PSA @ Tape
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‘ Figure 1: PSA "pop-of" in F eeder
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Table I:

Panasert MV2C Feeder Results of High Shear PSA Cover Tape on 2703 and 3000 Carriers

Rewind hub diameter = 48mm. Spg force = 0.40kg 824mm br Sping A.

Environment Length of Test

Pop-off Observed?
2703 Carrier 3000 Carrier

23°C 3 days No No
35°C 1 day No No
35°C 2 days Yes No
40°C 1 day Yes No
50°C 1 day Yes No



Table Il: Panasert MVV2C Feeder Results of Conductive 2666 and Conductive High Shear

2668 Adhesives

Tension (Spng A force and ewind hub diameter) vs. ocaence of‘pop-off”

Spring A Rewind Hub Pop-off after 24 hours?
Stiffness dia.(mm) 2666 PSA 2668 High Shear
0.35 kg at 24mm 48.0 No No
0.35 kg at 24mm 75.0 No No
0.40 kg at 24mm 48.0 Yes No
0.40 kg at 24mm 75.0 No No
0.70 kg at 24mm 48.0 Yes Yes
0.70 kg at 24mm 75.0 Yes No

Spring A

Panasert Spring A
Stiffness Availability

P/IN 1049504035

X-> 7mm 14mm 24mm
F= 125 .220 .350
k= .018 .016 .014

P/IN 1049801033

X-> 7mm 14mm 24mm
F= 175 .275 .400
k= .025 .020 .016

P/IN 1049805033

Cover Tape

Rewind Hub

Available hub diametes;
48mm and 75mm

Spring B
This sping has no déct
on cover tge tension

X-> 7mm 14mm 24mm
F= .450 .540 .700
k= .065 .039 .028

Force has units of Kg,
k is the spring stiffness

Figure 2: Panaset MV2C Pidk and Place eeder
Spiing A stiffness and the eer tgpe ewind hub
diameter detenine hav much the tension will be
exerted on the ceer.

5.4 Experimental Results: 3M High Sheer adhes was bund to signiitantly reduce
A full factoial designed>gpeliment was conducted to pop-of.

study the efects of:Spiing A stiffness feeder opeting » With a 75mm hub diametgno pop-of occured
tempesture, rewind hub diameter and adhesishear * With a 48mm hub diametespesting tempeature of
holding paver on pop-dffor a Rinasermodel MV2C the feeder becomes aitical factor br preventing pop-
feederThe esults ag shovn in Table V. off. Modeling pedicts th&if the opesating tempeature
In Table 111, if the influence is'+”, then as thedctor is is maintained tor belav 32°C pop-of will not occur
increasedthe esponse in@ases; if the inflence is -then over a 72 hour péyd.

as the &ctor is inceasedthe esponse deeases.

Table Il1l: Factors Studied, Levels and Effect of Factor on Responses Studied:
Factor Levels (-, +) Significant Influence Responses Studied
Feeder Operating Temperature 23°C, 32°C yes + Cover tape movement/hour
Adhesive type Std Prod, Hi Shear yes - Degree of carrier “snake”
Rewind hub diameter 48mm, 75mm yes - Occurrence of pop-off
Spring A stiffness at 24mm 0.35kg, 0.40 kg no

Note: Std Prod = Conductive 2666. Hi Shear = 3M Conductive High Shear 2668.



5.4.1 Designed Experiment Test Method

7" reels of 3M Conducte 2666 PSA and 3M Conduagi
2668 High Shear PSA sealed to 3M Condwc8000
carier were pepared At the star of eat conditionthe
cover tgpe peeled bacfrom the catier and loaded on a
PanaserMV2C feederThe cwer tgpe was £d onto the
rewind hub and the éeder vas adanced until thea-winder
rotated 1.25 evolutions to ensur the coer tgpe would be
under high tensiorlhe Stating Point was maked on the
cover tgpe The reference locton for the staing point was
at the beeled ede of the cwer plae (Hgure 3).The feeder

Cover tape rewind hub

Cover tape stripper plate

was placed in theppropriate ewvironment (oom
tempeature or 32C) and shidle for the duation (eg. 24
hours).At the condusion of the conditiornthe distance the
maik moved tavard the take up eel fom Stating Point was
measued If the marement vas dearlly less than

1/2 mm,a value of 0.3mm w&s assignedf there was no
movementa value of 0.0mm s assignedudgments \ere
made br the amount the ver tgpe popped dfand the
amount thathe caer tgpe snakd These judgments eve
assigned aumeic value (Bble V).

Guide ~ S&ting
roller location
reference
point for Metal Carrier
cover cover quide
tape pI ae cover
pI ate

Carrier

Sprocket |ndex wheel

Figure 3: Experimental Set-up — Reference
Point for Starting Location of Cover Tape

Table IV: Numeric Values for Visual Judgments of Pop-Off and Degree of Carrier Snake

Cover Tape Pop-Off

Degree of Carrier Snake

Judgment Numeric Value Judgment Numeric Value
Yes +1 Severe-3 buckles 7
No -1 Severe-1 buckle 3
Slight 1
None -1

5.4.2 Designed Experiment Test Results

Table V: Designed Experiment test results—adhesive type, spring, hub diameter, and feeder
operating temperature vs. responses for cover tape sealed to 3000 carrier.

Spring Operating Hub Adhesive Movement Pop-Off Test Length of Move/Hr
A P/N Temp. Dia Type (mm) Seen? Snaked? Notes test (hrs) (mm/hr)
4035 23°C (RT) 48mm Std Prod 0.5 No Slight Note 1 24.33 0.020576
4035 23°C (RT) 48mm Hi Shear 0.3 No None Note 3 23.25 0.012903
4035 23°C (RT) 75mm Std Prod 0 No None Note 5 24.25 0
4035 23°C (RT) 75mm Hi Shear 0 No None 25.33 0
4035 32°C (Ovn)  48mm Std Prod 2.5 Yes Severe-3 Note 4 24.33 0.102881
4035 32°C (Ovn) 48mm Hi Shear 0.3 No None 26.67 0.011278
4035 32°C (Ovn)  75mm Std Prod 0.5 No None 24.00 0.020833
4035 32°C (Ovn) 75mm Hi Shear 0 No None 43.33 0
1033 23°C (RT) 48mm Std Prod 15 No Severe-1 Note 1,6 31.00 0.048387
1033 23°C (RT) 48mm Hi Shear 0 No None Note 2 25.50 0
1033 23°C (RT) 75mm Std Prod 0.5 No Slight 24.33 0.020576
1033 23°C (RT) 75mm Hi Shear 0 No None 24.00 0
1033 32°C (Ovn) 48mm Std Prod 3 Yes Severe-3 Note 7 26.50 0.113208
1033 32°C (Ovn)  48mm Hi Shear 0.5 No None Note 1 24.00 0.020833
1033 32°C (Ovn) 75mm Std Prod 1 No None 24.00 0.041667
1033 32°C (Ovn)  75mm Hi Shear 0 No None 25.67 0
Adhesive Type: Std Prod = 3M Conductive 2666 PSA Cover tape

Hi Shear = 3M Conductive 2668 High Shear PSA Cover tape
Spring A stiffness at 24mm was: 0.35 kg for P/N 1049504035 and 0.40 kg for P/N 1049801033.

A model MV2C Panasert feeder was used.



Designed Experiment Test Notes:

1. Carier contacted lver sping & end of test -
no pop of or snaking seen.

2. PSA vas on edg of white guide oller duiing test -
higher tension mahave been prsent.

3. Stating locaion of cover tgpe note noted - no popfof
seengcarrier not in contact with lver sping, and
adheste aea not sessed

4. Carier tgped shwved 3 luckles (or two perods).

5. Initial stating position of caier slightly snaled -
carrier did not become ftiner snakd duing test.

6. Cover tgpe baved but still atached to the caier.
The carier shaved one hckle (or one peod).

7. Carier tgped shwved 3 luckles (or tw perods).

Important Notice

Before using this product, you must evaluate it and determine if it
is suitable for your intended application. You assume all risks and
liability associated with such use.

Warranty; Limited Remedy; Limited Liability.

This product will be free from defects in material and manufacture
for a period of one year from the date of purchase. 3M MAKES NO
OTHER WARRANTIES INCLUDING, BUT NOT LIMITED TO, ANY

Electronic Handling & Protection Division
Surface Mount Supplies

6801 Rver Place Blvd

Austin, TX 78726-9000

800/mmm t e§800/666 8273)

Fax 800 826 8893
http://ivww.3M.com/ehpd

IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. If this product is defective within the
warranty period stated above, your exclusive remedy shall be, at
3M’s option, to replace or repair the 3M product or refund the
purchase price of the 3M product. Except where prohibited by law,
3M will not be liable for any loss or damage arising from this 3M
product, whether direct, indirect, special, incidental or
consequential regardless of the legal theory asserted.

® Litho in USA.
40% Pe-consumer aste pgper

10% Rost-consumer aste pger © 3M IPC 2000 80-6111-0153-8



