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» Designed for use as a dispensable

coating that serves as a hot-melt _
adhesive Paste Properties

» After cure, it produces no residue  Viscosity (25°C) 15,000 - 50,000 cPs

at 330°C, thus preventing stiction  goent NMP
of MEMS devices

» Uses include die-attach and
coating/lamination of flexible
circuits and circuit boards.

Bake Conditions 120°C for 30 min
330°C for 30 min

Film Properties

Hermetically Sealed Lid Moisture Absorption 1.0%
Glass Transition Temperature 165°C
lonic Impurities <5 ppm
Die (e.g. MEMS (Na*, NH4+, K+, HCOO', C|)

Leyered ' 1S700 l Coefficient of Thermal Expansion 90 ppm/°C

Ceramic Thermal Decomposition 510°C

Case Temperature (5% weight loss)
Tensile Strength 115 MPa
Elongation (Break Point) 4%
Tensile Modulus 3.2 GPa
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» Dispensable, low viscosity,

L . -
thermoset with high refractive <

index (1.5-1.6) for improved light ‘ <

extraction e -
e

. . L - ~ °
solventless fluid which can .= Refractive Index Tuned to Increase &
thermally cure to a high strength Light Extraction Efficiency of LED

N %
L

e

Temp (degC)

Good Post-Cure
) _ Adhesion (10-16MPa), e i
| ' " “ Jet-Dispensable Ink-Jettable
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PDM-5007 Temporary Wafer Bonding Adhesive

» Low Stress debonding successfully utilized for fragile, GaAs wafers

Device Wafer

=

Carrier Wafer

Easy Release

Temporary Bonding Processing/Handling

Heat/UV Energy

Re-Use

US 9,117,861; US 9,051,452; US 8,696,864; US 8,633,259
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» Spin-coatable material -
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» Spin-coatable, TMAH-
developable, positive-
tone, photo-
patternable dielectric

from here

o heoe | Opm Film @ 500ml/cm?*

for redistribution RDL uses photopatternable
dielectric materials to aid the
Iayers (RDL) relocation of copper wires
Properties
Dark-Field Loss 15%
Cure loss <10%
Curing Condition <200°C
Internal Stress 10-25MPa = R i
T, 220-330°C
m] coo QOO
CTE (50-100 °C)  60-100ppm/°C = D
o 30 7310i0888030490 00 08 (@ 160
Tas >300°C ©O000JIDO0LY I00OVLC0EY (
Tensile Modulus 2.4 GPa
Elongation to Break 30-40%
Tensile Strength 80-90MPa
Adhesion to Metals Good . =
Reliability Good vUuuadldPo0oevoo0oOQROo0SE D x10k 100 um
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» Spin-coatable, TMAH-developable, d wdaad L))
negative-tone, photopatternable . i
dielectric for high aspect ratio

applications
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0.9 - :
0.8 - :
g i
S 0.7 1 :
z :
E 0.6 1 ?
E '
E 0.5 4 :
§ 04 - - '
8 s High Contrast (y=12.2) useful
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» Spin-coatable, solvent-developable,

negative-tone, photo-patternable

Tensile strength 27 MPa
dielectric for redistribution layers Modulus 1.2 GPa
(RDL) or other applications Elongation 24 %

T, 280°C
CTE 212 ppm
5% and 95% weight loss 286°Cand 514°C
Dielectric constant 27 @ IMHz
Moisture uptake 0.1 %
w c-ar Stress Material Wafer warpage 157 [
Avoids Warpage
2 Internal stress 7 MPa
Chemical Resistance Good
Adhesion to Metals Excellent

Straight Sidewall —
with 0 pm Focus o8 Sum

@) PROMERUS’

Us 8,030,425; US'8,053,515"“ 7
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PDM-5025 Thick Film Patternable Material

4

Spin-coatable,
negative-tone,
polymer capable of
extremely thick
photopatterning and
exceptional degree of
planarization (DOP)

— —

T —

Single layer:
| 50pm vias

@ Highly Planar Surface
deference Line
30um of PDM-5025 eference Line
over 7pm topology 30pum of PDM-5025
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PDM-5028 Self-Photopatternable Polymers

Photoimaging of PNB without
PAG using i-Line Stepper

g
e— e

» Photopatternable

4 um vias

» Self-Crosslinking at 365nm with no
PAG or sensitizer required

» Low-K

4 pm posts

» Good adhesion to underlying and
subsequent layers

poly(HexyINB) Zeonex® 480 Topas® 6013S-04

P —
Photoimaging of 100% Hydrocarbon Polymers Achieved l
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Spin-coatable
photoresist that can
be dry-etched to
create air gaps

Etch rate: 0.76
pum/min; 50/50 Ar/O,,
300V, 300 mtorr

October 2017

Cap layer

PDM-5031

U PDM-5031

Etched MEMS structure

Before etching — After etching

Cap layer

(Was PDM-503 )

Metal

(VWas PDM-5031)
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[ Substate | — w 120 = High Temp.Type

l Spin-coat 1 Remove Mask 100 — Low Temp. Tvpe
PDM-5034 ! \\
T e a0 :
E \ \
Deposit Hard l Bgo
Mask (Metal, ‘ g ]\ \
Photolithography & 20
Etch Mask Sacnﬁc:al Polymer k\ L
7 — n i 't i L
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IE:f)?y‘mer Temp. (degC)

Cross-Section of Air Tunnels with Oxide Overcoat

i -

650 nm Cu lines

280 nm wide air-gaps
PECVD Oxide Cap
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Journal of Microelectromechanics and Microengineering 2006, |6, 742—750; Journal of Microelectro-mechanical Systems 2001, 10, 400; IEEE Electron Device Letters, 2000, 21, 557 @ st sumiene AL JE RS



» Commercial “no-clean” fluxes leave residues that are difficult to remove

» No-residue flux is the technical solution to finer pitch, smaller form factor,
and higher 1/O density packaging where residue cleaning is not preferred

T bromerus NowResidue Flux Commercial No-clean Flux

Technology Sacrificial material “No-clean”, some with rosin

Components All are non-halogenated Some are halogenated

Residue Low to no residue Leaves non-corrosive residue

Residue removal Not required Required, but not always possible

Residue issues Not applicable Joint stress, electrical leakage, dendritic growth
Room-temp stability >6 months <8 hours

Multi-functional additives, total

Complexity components <5

>20 components

A 4
y

l
ey e ww

Substrate Substrate | S
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PDM-5040 High O.D. Low O.D
* Resistthickness: 225nm
+ PAB: 95" c¢-60s
* lllumination: 193 nm, NA 0.60, 2/3 Annular Pattern
© Reticle: 6%HT profile _
- PEB: 95° c-60s
. Development: NMD-3 (2.38%), 30s R°“3h“°“ (LER)
+ Target pattern: 120nm L/S 0o.D.
(Abs/um) 0.33 0.25
Methacrylate Hybrid Acrylate PNB
Acryl ratio : 0 Acryl ratio : 60 Acryl ratio : 100 PDM-5040

Rate : 55.4nm/min

. __Increasing PDM-5040 Content [ Decreases Eilm Roughness

—— l
» —

Rate : 52.1nm/min

Rate : 49.5nm/min

Rate : 50.0nm/min

October 2017

Proc. SPIE. Int. Soc. Opt. Eng., 2005, 5753, 149; U58329 838
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. . . Polarized Surface .
> Ultra-thln Coatlngs Film Exposure Anchoring Pretilt Angle LC Switching

(deg)

Thickness Time

(msec)

capable of achieving
alignment of liquid
crystals after
exposure through
polarizer

30 4

rubbed 1.54 x 10 2-3° 40
» Rubbing can produce

irregular scratches
and defects PDM-5043

» PDM-5043 uses
photo-alignment to
remove defects and
produce nano-
grooves to aid
alignment of LC’s

Demonstrated uniform pota[

PDM-5043
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» Polymer films with high

transparency and high Tg for Thickness 30 pm
flexible substrates

Refractive Index 1.52
Birefringence -0.003 to 0.000
Transmissivity at 90%

400-550 nm

CTE (at 50-150 °C) 70-150 ppm

Decomposition 350-410 °C
temperature (95%)

T, 190-330 °C
Tensile Modulus 0.7-2 GPa
Tensile Strength 20-50 MPa

Elongation 3-50%
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» Low OD and  Contact Angle |
hydrophobic polymer
with high dissolution
rate in TMAH developer
but no dissolution of
photoresist layer

ﬁeceding Angle

Non-retained Immersion Fluid

Sliding Angle

w
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thix-ot-ro-py =
/THIk satrepe/ 4

the property of becoming less viscous when subjected to an applied stress, shown for example by
some gels that become temporarily fluid when shaken or stirred

160020
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Thread Adhesives

Helps Paint Stay on Walls

’
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Useful for Solder

US Patent Pending



Pervaporation = Permeation + Evaporation

(selective for Species 1)

Non-Porous or Molecularly Porous Membrane

n-Butanol
Isobutanol

Propanol
Ethanol

Ethyl Acetate
Methyl Ethyl Ketone

Tetrahydrofuran

35
9.7
5.4
34
90
51

48
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thick
1200

1070
470
250
440
1780
1960
940

Feed Liquid Permeate Vapor p—r i
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» Solvent-less system
that is thermally
catalyzed within a

100KHz 100MHz “1GHz “SGHz 256Hz  “60GHz “75GHz

High-Speed Printed )-I-Volume and High-Speed
Teaps

mold to produce a j-oliiiienc Circuit Board mittable Circuit Board
flame-resistant part B N Gnd: 107 /
(V-0) having low signal Epoxy resin LC polymer
loss at high
frequencies
PTFE | PDM- Transmission Loss (L=40mm)
5061 oOm % ' ' '
L
228 -1 B
m -2 u :
Tan &6 (RT; 0.0849 00017  0.0004 S . [arra "
>0 GHz) & _, | =PTFE - .
Z, 500 500 500 = PDM-5061
-5
0 10 20 30 40 50 60
Thickness 0.26 mm 0.38 mm 0.30 mm
Frequency (GHz)
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Functionalized norbornenes contain » Isomer Ratio Typically ~ 80:20
a variety of reactive and non-reactive Endo/Exo
groups. Common substituents

include: » Single Isomer Versions Possible
Acetate [-OC(O)R] For Certain Monomers
Ester [-CO,R]
Alcohol [-OH]

Ether [-OR]

Amine [-CH,NH,] .

Alkyl [-R]
Ketone [-C(O)R]

Anhydride [-RC(O)O(O)CR]

endo isomer

Silyl Ether [-Si(OR),] X

Epoxide [-CH,CH(O)CH.,] \<é
Phenyl [-Ar] _

Vln)’l [-CH=CH2] eXxo 1somer
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ﬁ_iving Polymerization Criteria \
v M, increase linear with conversion

v PDI shows narrow distribution (i.e. <1.2)
v' M, increase linear with Monomet/Initiator

Telechelic

Qo200

Functional group

Brush Polymer
Graft Polymer

fi

« Control of aggregation
* Uniform molecular size
* Localized functionalization

Phase Separation

N
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Linear Block
Polymer Structures

4 N

A-B
OO00000000
A-B-A
OO0O0O0O00000000000

M,, Controllable from|0K to 500K

Functionality Possible

Some Head/End-Group

* SUMITOMO BAKELITE CO,LTD. ‘}PROM ERUS
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Mold
M Linear polymer Conditions

Linear structure Melt Flow Rate 0.6 g/10min 120°_C
| i o min
Melt Viscosity 162cp (@200°C) 1000psi

Branch polymer 160°f/2hr

Hyper-branch Melt Flow Rate 37.7 g/10min 180°C/2hr

structure Melt viscosity  43cp (@200°C)

T, (DMA)/°C 221
Td,/°C 363
G’/MPa 1200

G”/MPa 70

Tensile strength/MPa 13
Tensile modulus/MPa 343

Elongation % 24
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Summary

» We are here to help you with your custom synthetic needs
in monomer, polymer, or application development

- 'J‘\‘j. a5
% ﬁ,customer !

/ y
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Contact Us

www.promerus.com/contact-us
info@promerus.com

9921 Brecksville Rd.
Brecksville, OH, USA 44141

+1-440-922-0300
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