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Product Introduction

Honeywell

« SP type is a screen printable paste that can be applied by hand
or automated methods, allowing for quick applications with
the same characteristics, once dried, of same continuous roll
format

SPHE R L AT BRI 2R AR, B r] LB Fa) 8 B 37 R EN A B & F A, BEERT
Z J5 AR R B o R A A R B e

« SP type allows for flexibility in application size, shape and
thickness1

SPHE X W] LLSCRAS R B R SR B B R B

» Reliability tests are recommended if deviating from 10 mil
thickness

IR B L10mil ZRIRKRHITE, B ZM— T AR

1The information given herein is based on data believed to be reliable, but Honeywell makes
no warranties expressed or implied as to its accuracy and assumes no liability arising out
of its use by others. This publication is not to be taken as granting any license to operate
under patents, nor is it to be construed as implying that such operation will be free of
infringement.

HONEYWELL - CONFIDENTIAL



Handling Method & Storage Condition

Honeywell

* Store container in a cool and dry ambient environment in an up right
position. Keep away from incompatible materials as outlined in the
MSDS

oA, BERMEFRETRETROFAEE, HFKEMSDSIFR, THE5EARILEKAE

* Do not handle, store or open the container near open flame and/or
source of heat or sources of ignition
BT KIRBE| KIRRT, EBZTFE, el s

* The pot life of the paste material is 12 hours once the jar is opened @
35°C. This can be extended to 48 hours if the lid is closed when the
material is not being used
FE35 ‘CHERIEN, MAFMmAL2/NT; RMEIFRE, ERMH CE ST CAERF]48/ Mt

* The shelf life of the paste material is 12 months when stored at 10~30
°C and 65% RH in a sealed container

TREFRMN10~30°C, 65% RHIF BB HRER, HEFamAN129H

* If it will be kept for along time, suggest to store in lower temperature
condition like 5~7 °C while 4hrs/RT thawing is needed before using
IRARPRACHT TAIANMER, BWFEIRERE TRAF « 5~7 CCHEM AR ZIE T AT A/ R

« Read MSDS before using this product. Use with adequate ventilation,
good industrial hygiene and housekeeping practices and wash hands
after use
R RTIE R4 EMSDS, EANFELERFFEREER FHEFET

« Keep container tightly closed and upright except when mixing and
actively printing paste
mAERR, FREAEFOE EHEAFD
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Handling Method & Storage Condition

Honeywell

* The entire contents of the container needs to be thoroughly mixed
before application for approximately 2- 4 minutes
A5 F BT L A7 2 TP 2-4 53 B

* The stirring rod or spatulalength to be long enough to ensure bottom
portion can be reached comfortably. Honeywell recommends PVC,
Polypro or rubber stirring rods or spatulas
%ﬁﬁ%ﬁ%ﬁﬂ&ﬁ?&ﬁiﬁ%%ﬂﬁﬂﬁﬁ%ﬁ*ﬁﬁé, Honeywel |2 PVC, Polypro, rubber#t)& itk

* During the mixing, the container can be tilted (without the paste
spilling out) and the stirring action should include upwards
movement to make sure that the bottom part of the container be well
mixed with the top part
MRS, BT UEAEARE MR, HEIEERE N TR LR B RIE AR AT DI B3R &

» For large containers (i.e. 1kg package), a jar-rolling device can be
used to help good mixing
XTFRR>aER (Flinikg) , BW3hik& ] LA By Fe /- i

« When thoroughly mixed, the material appears homogeneous with no
carrier fluid separation
ROMHEZE, HRERBIE, AERETERNAR

« Repeat mixing every 4 hours during use or a light mixing in-between
applications
i SRR 4/ B EH R E A SR F & F R MR
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Equipment

Honeywell

* Squeegee 7]

Recommended supplier: Transition Automation ## it i i
- PRINTPERFECT SQEEGEE™
¢ PLX-HAN-A-XX (blade width customized)
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Equipment

Honeywell

» Stencil Wi

1. Recommended stencil format: metal stencil (i.e. stainless steel, brass,
nickel etc.) with tensioning frame 7B URE: & @ IR CRER/4/4D

- Rigid frame NI|Z2

- Consistent flatness of stencil %421~ %

- Stainless steel mesh recommended for the tension screen 5K 7 X HE 775 FH AN 458040 kA

Top side of framed stencil Bottom side of framed stencil
2. Recommended stencil fabrication technique: laser cutting with polishing
FEFE IR = GO HIER
- To achieve smooth aperture wall for good stencil separation and sharp printing edge definition
TG T DA BT MR > B AL 2 B
- Other advanced technology for stencil fabrication also applicable (i.e. electroforming, chemical etching)

HA AR IS T2 CRAE / phZ)D thid A
3. Recommended stencil suppliers SRR DR AL I

Integrated Ideas & Technologies, Inc. Sefar Printing Solutions, Inc.
3896 N. Schreiber Way, Coeur d'Alene, ID 83815-8362, Scott Lay 3796 Dunlap Street North, Arden Hills, MN 55112

Phone: (208)665-2166 Fax: (208)665-5906 Tel: 651-294 3624 Fax:651-486 0476
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http://www.integratedideas.com/index.htm
mailto:Scott.Lay@sefar.us

Equipment

Honeywell

* Printing Station (Printer) e
1. Customer may use commercialized stencil printer from SMT technology
suppliers or customized printing setup % /& {& F SMT# F ERRIYLER & B A Bl T2
- Stencil must be maintained parallel to the print surface
B DRAE BN X AR P T 5 B FH 2R TP A7 T
- Stencil opening must be aligned with part to: WAz 8 5 7= 5l — 2
+ position the aperture correctly with respect to the to-be-printed area
TFALE 5 /R BRI BN M
+ avoid any movement between the stencil and printing part during printing
877 1EAE B A Hb X ARCRA BRI o B AR ART 2 B
+ ensure clear separation of stencil after the printing {#iiF EL il 5¢ 5.2 i 45 29

Honeywell customized printing station for memory modules
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Equipment

* Printing Station (Printer) e

2. Vacuum application to secure part in printing stations
B2 & W] PAORAIE™ Ak T BN Rl Az B
- Good seal of vacuum is necessary, otherwise may cause smearing of the printing edges
T2 e R AR E DA A i A R B SR

Honeywell

Part holding Stencil
plate with
vacuum ports
: Hinge
Vacuum line
connections
Sealing
ring
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Equipment

Honeywell

10

 Miscellaneous Tools #iTx
1. Jar roller a8

- To ensure proper mixing of SP type material

M T HRSPIE AN B 78 70 IR &

2. Glass rods and plastic spatulas #m#EmmEkk 7]
- For SP hand mixing and dispensing T SPE & A1

3. Cleaning towels and wipes & i

4. Honeywell accepted cleaning solvents
] P I A

5. Acetone wFd
6. Toluene F%

7. Alcohol (ethanol, Isopropanol)
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Printing I\/Iethodology - Ensure Proper Mixing

Honeywell

* Use a jar roller #ipssis
- Jar speed of 40RPM, 30 minutes rolling &zsh#E40rRPM, 30448
- With the container’s bottom lifted 1 to 2cm higher than the top

A5 2 JEE S T B v T TR 1-2em
- Enlonged rolling has no adverse effect i« ®sE kA

Container

Tumbler

1to 2cm tall
support

Jar rolling on the tumbler with the bottom end higher than

the top end for axial flow
11 HONEYWELL - CONFIDENTIAL
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Printing Methodology - stencil Printing of SP

Honeywell

* The stencil should be slightly thicker
than the targeted TIM application
(dry) thickness

WM B ERN B ET BRI TIMM R EERE

* The stencil and the squeegee should
be clean, flat, and free of deformation
P AN TJ BB TC AR T

 Ensure the edges of the stencil
opening and squeegee blade should
be smooth, straight, and burr free
WA T B A T)34 % N1 TR

 Fixtures should be utilized to avoid
relative movement between
application surface and stencil
during the printing and to lift the
stencil in upright direction after
printing

%%%%ﬁ?%&&f%@ﬁﬁ*ﬁm&E”E“F”w’ Rl A sample device to fixture

part and stencil
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Printing I\/Iethodology — Suggested Printing Procedure

Honeywell

13

Place the part to be printed in the fixture

Rotate the stencil onto the application
surface
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Printing I\/Iethodology — Suggested Printing Procedure

Honeywell

14

Use both hands to hold squeegee and spread the
SP material evenly over the stencil aperture

Squeegee flood stroke at
approximately 20°
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Prlntlng I\/Iethodology — Suggested Printing Procedure

Honeywell

15

Thoroughly clean un®erside of Stencil
and edge of squeegee to prepare for
next printing cycle (return to step 1.)
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Printing I\/Iethodology — Printing Property

16

Honeywell

« SP type will dry after approximately 15 hours at ambient

temperatures with a thickness of 10 to 12 mils*

HEEAT10~12mil B, SPREAMEBHEZRFMH TELE KLLMD A ST
« SP material dry time can also be accelerated in a forced

exhaust oven or similar equipment at 50 °C for 3.5 hours

A PUEIE 50 °C /3.5/ i YAk 4 SR i 44

Carrier fluid evaporation v time in open air @ Carrier fluid evaporation v time in open air @ 50
25 °C for a 20mmX20mm, 10 fg” sample °C for a 20mmX20mm, 10 mil sample
e Weight Loss of Carrier Fluid @@ RT % Welght Loss of Carrier Fluid @ 50 C

i P
- 1
E. 5.
4 :

o we 3w am ::m”m-lr'.l s mo om0 om TIMW . a

* The application of SP material is not limited to heat sink

design  sPRERRFEHHR AR ZEHSR BRI
I z 3 Different shapes of SP material are possible
Honeywell depending on the screen print design.

ELECTRONIC |
MATERIALS SPHPEFAT UE 1A A AR 3 & BIAS IR TEAR

*Dry time may vary depending environment temperature and ventilation conditions
A I ) T B U A8 KR VL
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Thickness Measurement

Honeywell

Flat tip

Dry
PCM

1) Zero the drop gauge reading on 2) Measure the PCM layer thickness

application surface (e.g. heat . _
Sink) S4B R HIE T MEPCWERHA

One suggested measurement of dried SP material application thickness
17 HONEYWELL - CONFIDENTIAL




Rework Method Honeywell

* If rework is required simply remove SP material from the heat
sink surface and use an appropriate cleaning solvent such at
acetone, IPA or toluene to remove any residue

MBEFEMET, REEMBAEZBREIERIISPHE, REHAELANBHBHTERE (RnER
, IPABE BRI AR E)

» Solvent can be applied to soften and remove the dried
applications. A hard plastic edge may be applied to assist the
removal of dried application as well
— ST AR R BR AT DME R, StbRe, e TR AR L BRTFIR# e

* Reapply SP material on the newly cleaned surface
HAERE R RE _ EEIRISPITRL

* Refer to the supplier's MSDS for safety instruction for handle special solvent like acetone, IPA or toluene

AR BER R ) = EFen BEATHRAE,  LEANARR, IPABGE R
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SpeCiaI Application Notice — Large Area Printing

eywell

» Large Area Printing =~ migEnfil
» Basing on customer’s large area print application, HEM provide
the follow solution with good verification result :
HXE AR RRSTER, BREF/RELERIFAKRZ FH U TH#HETR:
1. For continuous printing, there is no additional step since there is no

dry off concern;
W SREATESEE R, RARE R TBSTNA B EMEMFSIEE CREEEARBE) ;

2. If there is idle time during two printing time, retain sample on stencil is
suggested to be shaved together by squeegee to prevent dry off; (Itis

confirmed at least 1.5hrs staging time w/o print issue)
A0SR IR BRI 2 (B K R EIRR, @ RE MR 5k B AR B B —Rp LR T (E2#IAE AL PR Z AR
SERTEE R

3. There is no dry off concern for the retain material on squeegee for at
least 1.5hrs; F&IJI LREREME, MRE—ERIE, RETTREDRE; WRZREEFLHIE,
IR _ERA R R R EE—)

4. Some volume of dried material on stencil can be mixed with high
volume fresh material for next step printing; #|JIF MR _ERE KNS BFRARITTELS
FIRAKBMENRAHIT T —HER CGXFIRERSEMM AR |

5. If there is along process window, retain material is suggested to be
reclaimed back to packing tin right after print; 30 SRAE A ML A AR 24 K R B 2 1D,
HEUEERE A (BEMRAETD E—RIELSERZ )G B2 a5 R R
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Special Application Notice — Large Area Print

in
Hohellwell

Zero Time

O

—a

Place & Print After 1St Print

TSN Shave
? 3 material
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Special Application Notice — High Temperature Fail

Honeywell

21

* High temperature test failure mEuRE
» Some special application need to use high temperature and may

fail due to improper material application method;
A AR N A TR E AT RN, TR RANE 2 B 4E A 75 ] REE R K
HEM provide the follow solution with good verification result :
ERFRELTRIERKZ FH U THEEGE:
1. Good printing thickness and flatness A& EIRIEE I TFEE
Recommended printing thickness around 0.25~0.30mm &
good flatness which provides good connection between HEM SP

material and thermal parts;
7 BN R JELFE #E0.25%10.30mm DA J ARIE SR T AT R ARG S8 Bl Y PR

2. Enough queue time for HEM SP material to finish phase
change with temperature & pressure, recommended options as

following
FE—EREAMRERGT, BFIRoH BT UEME SRR, #EEFGWT

Pressure Temperature Time

40psi 50'C 180s
40psi 80'C 30s
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Basic Troubleshooting — printing Defects

Failure
Mechanism

Solution

Honeywell
Location Thickness (um)

Thin printing thickness t; 2;
(Thickness after dries is thinner than = od
printing thickness or stencil thickness) La 58
BVl JE P K L5 14
(PR )5 B AR T VR B B B AR B B2 D L6 12
L7 11

- Solvent evaporation leaves smaller

dry printing thickness compared to wet;

WO R SERT R N g

- Actual wet printing thickness much Sloncithiones Dagingefiect /" gopenee

smaller than the stencil thickness; \ == movement
Deformation of squeegee worsens

the situation

%gﬂlﬁﬂ}?ﬁlﬁtﬁlﬂ]bﬁ%, B TI BT 2 0 Rl X o

Refer to next page
SRT—TFERTHR
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Basic Troubleshooting — printing Defects

Honeywell

. i,

Poor printing flatness
(different thickness through visual
Defect inspection or tilt)

REFBEER
CHAFEEMERD

- SP exposed for too long time,
evaporation of solvent cause increased
Failure viscosity; 8l R BETSHP KB E, B
Mechani R AERS RGN ;

SIS _The stencil or squeegee application

surfaces was not clean;
PR 8% 21 ) 3R T AR R B TS

- Customized stencil design and
thickness selection;

27 5 i DA LR R R i 4

- Operator training to achieve desired
thickness (variation of application force
on squeegee significantly affects the
printing thickness even with the same
stencil, larger downwards push on
squeegee results thinner printing);
ggﬁ’%fﬁiﬁl%$ﬁ5ﬁéﬁémﬁﬁmﬂ}§)§$ﬁz
- Add ribs for larger size printing
(>10x10mm)

KT AR BRI W in s s (gD

HONEYWELL - CONFIDENTIAL
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Basic Troubleshooting —

Material Separation

Honeywell

24

Defect

Failure
Mechanism

Solution

Material Separation

/Delamination
(A layer of clear solvent may appear
on top of the content;
Printings with the bottom material of a
settled container has more chance of
failure;)
R B

(kB HBLEIER, 8 BT
JRERAP RIS A RALS)

-Long time storage without rolling or

other special case;
(AR [B] i 77 B A ARF R 1B 5L

- Follow the recommendation per HEM
application notes to well & thoroughly
mixed before use;

Hand mixing or jar rolling

Detail see Application Note
EEHEMI N A 18 AEE AR S48
;gjﬁ#ﬁ%‘ﬁﬁﬂifﬁiﬁjﬁ# HiEESENA
=]

: ;\772, - - >

Fresh, wel
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Basic Troubleshooting — mechanical Problem

Honeywell

Mechanical Problem
(Some incidents happened due to
customers applications’ mechanical
Defect problems : air gap between the SP and
heat sources)

HUBK 5]
(7 5 ] LR E 2% L R B RO ATLARE I LS X =
PRI IR 2 18] A 2SR RRD

-Thin SP printing and large non-

flatness of heating surface;
4 BN Rl B BEE K T DA K IR R TH AN P

Test showed the printing with very good reflow. But thickness
(11~70um) is not enough to overcome the non-flatness

)

Failure
Mechanism

- Severe heat spreader deformation

under localized mounting load
B ERRENTERE

Parts of SP printings not
contacting the deformed
spreader surface

Saddle shaped heat spreader
surface

_ - Make sure the proper printing
Solution thickness & flatness to fill the air gap
T DR 38 B B Y B BE AP B
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