Multi-Feature Halogen
| Free Solder Paste

'83X58-HF1100-3

Realizes multiple high-performance
characteristics by one single formulation!
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Challenges in SMT Assembly

: : . . Halogen
Poor wettin Flux splatterin Voidin Printing defect
J P J J J content
W[Z:E;I\(N Vevtet[[:?] Contamination by Major voiding in varlir;ilécégggrfin Environmental
g splattered flux BGA, BTC : 9 concern
power failures
= o . ‘ . F : Fluorine
= 5 Cl : Chlorine
5 . . ‘ = Br : Bromine
: | :lodine
Powerful MinTmal fo: Low Consistent L loeren S e
wetting splattering s Voiding print quality J
S$S3X58-M500C S3X58-HF912 S3X58-G803 General Req. S3X58-HF series
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Desired features in ONE formulation!
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Approach with Conventional Products

Solder Paste-A: Halogen Free

Halogen Free

Electrical

reliability Tack performance

ICT testability Powerful wetting

Solder Paste-C: Low Voiding

Halggen Free

Electrical Tack performance

Solder Paste-B: Powerful Wetting

Halggen Free

Electrical

reliability Tack performance

ICT testability Powerful wetting

Flux splattering oiding

Solder Paste-D: Anti-Flux splatter

Halggen Free

Electrical

reliability Tack performance

Powerful wetting
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Integration of Various Features

-_NEW - Solution

Core Technologies

* ROLO by

Powerful * HF has as powerful
Halogen Free  EEEYoRES Wt

wetti ng Powerful wetting as halogen

. wetting type regardless of
technlque surface finish

Consistent « Excellent printing
pri nt qu al ity » Extended idle time

Enhanced Witaiteeiell 7l - Extremely low flux
Flux splattering splattering

coagulation

technique * Low voiding with

Low Voidin variety of ) . .
J components Electrical * Superior insulation

reliability resistance
* Good compatibility

with conformal
coatings

* Extended tack time
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New Core Technologies: Powerful Wetting

Activator technique: Halogen Free, yet Powerful Wetting

- New activator system inhibits chemical reaction with solder during storage and even during pre-
heating stage
- Exerts maximum activation strength during the time above liquidus temperature

High - Activation behavior (image) - HF1100-3 flux formulation

In Reflow Oven _— A Stabilizer inhibits reaction between

+<—— Room —»
temperature . .
(storage) activator and powder before heating.
— Reflow profile i
o . " . . .
Activator releases “Stabilizer” .
E andlvbecomes highly actilvlé VISCOSIty Stablllty
S * Powerful wetting
= HF1100 o
> * Low voiding
< * High insulation resistance
U‘,.U o,/ 8
Almost non-active :"::*::.‘: Time R,

— SAVE activation strength €5 @/
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Wetting Performance

S3X58-HF1100-3

Conventional Solder Paste

02M13S0s
207°C

Meniscus / wetting is lesser. Good meniscus / wetting is observed.

= Test component:  0.5mm-pitch QFP (Ni/Pd) = Stencil thickness:  0.15mm
= Pre-heat: 130-190°C x 85 sec., Peak temp: 241°C, Above 220°C: 32 sec., Air
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New Core Technologies: Enhanced Flux Coagulation Technique

Flux Coagulation Technique : Fast Coagulation & Evacuation of Liquefied Flux |

Conventional solder paste
At room temperature When solder starts _

Q O Q O 0 Q-O O O Q e Flux re5|duef|IIet |n5|de

33383 SRR 83> LT

Flux is stable and dispersed As solder particles melt, only  Solder coagulates, while

evenly in solder powder. the solder starts to coagulate. flux doesn’tin full. Qus)élrg:lrdfﬁle‘:etremams in & outside

Solder powder O
S3X58-HF1100-3 Flux O

At room temperature When solder starts _

00000 e [/
$3333-50080 - SN

No flux residue

”_ No flux residue ,

Flux is stable and As solder powder melts, Flux swiftly coagulates
dispersed evenly in liquefied flux is designed and evacuate from Flux residue swiftly coagulate as
solder powder. to enhance its coagulation molten solder. solder melts leaving none on

simultaneously. either top or inside of the fillet
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Requirement and Mechanism of Low Flux Splattering

Flux Coagulation technique : Minimal Flux Splattering |

« Splattered flux could cause a contact error if it is on a contact point
of a connector, or a brightness error or recognition error if it is on Flux splatter

an LED, lens or sensor module, etc.

* To reduce these quality issues, demand for a solder paste that
prevents flux splattering is growing.

Conventional Solder Paste S3X58-HF1100-3 (image)
Pre-heat Solder starts melti_ Pre-heat Solder starts melti_

Flux Flux rs)g\IISdeerr F|UXS+ flux gas Almost no flux
L&/ gas — Splattering splatter
3 /ﬁ Flux
Heat generates In the molten Flux residue Liguefied flux & flux  Fast flux coagulation Instant flux & gas
liquefied flux & flux  solder, remaining disturbs smooth gas evacuates enhances smooth evacuation
gas. flux & generated wetting. instantly when solder wetting. prevents
gas causes flux solder becomes splattering.
splattering. molten.
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Flux Behavior during Reflow

Conventional Solder Paste S3X58-HF1100-3

- -
' . =

Flux splatters on the glass plate as the flux and Instant flux and gas evacuation prevents
generated gas inside molten solder evacuate. flux splattering.
4 N\
Test method Glass plate

. Specimen: Copper plate Print solder paste on a copper plate . o

ol Flux splatters
. and place a glass plate 3mm above
» Stencil: —6.5mm¢ 0.2mmt it. Observe the flux behavior during ‘
* Pre-heat:  130-190°C x 85 sec., Peak temp: 241°C, in the reflow process.
Above 220°C: 32 sec. \ % cu plate Y,

Copyright (C) Koki Company Limited. All Rights Reserved. KOK I




Flux Splattering Test

Test condition

» Material: Phosphorous deoxidized copper (C1220)
« Stencil: 0.2mm thickness, 6.5mm diameter

* No. of specimens: n=6

» Reflow profile: See “Meltability - Fine pattern”

300
Splatter test
Flux splatter / example
250
Cu plate o
o
Q.
L
5 200
K
o
(2]
3
o 150
IS _
S n=5
\ = n=4 Splatt
Cu plate 100 B plettier
n=3 occurrence
- n=2 =7
Place Cu plate above deposited solder _ 0 - = LE10
paste and reflow to allow for S0 n=1
attachment of flux splatter. B
Count number of flux splatter.
O -
Conventional SP S3X58-HF1100-3
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Difference in Void Mechanism and Behavior

Flux Coagulation Technique : Low Voiding

Conventional Solder Paste S3X58-HF1100-3

Before solder Before solder
melts melts

Solder powder coagulates as it In addition to molting solder
starts melting. powder, liquefied flux coagulates.

After solder melts I After solder melts I
7 :D J © x

Liquefied flux and flux gas are often Coagulated liquefied flux effectively
trapped inside molten solder. and swiftly evacuates out of the solder
joint and leaves significantly low voids.
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Voiding Behavior during Reflow

Conventional Solder Paste S3X58-HF1100-3

}
3
5
2
§
o

t
!

Test board: In-house design, OSP
Component: PwTr (Sn plating)
Pre-heat: 130-190°C x 85 sec., Peak temp: 241°C, Above 220°C: 32 sec.
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Voiding Behavior during Reflow

Conventional Solder Paste S3X58-HF1100-3
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Test board: In-house design, OSP
Component:  QFN (Sn plating)
Pre-heat: 130-190°C x 85 sec.
Peak temp: 241°C

TAL: 220°C: 32 sec.
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Voiding Behavior during Reflow

Conventional Solder Paste S3X58-HF1100

Test board: In-house design, OSP
Component: BGA (SAC305)
Pre-heat: 130-190°C x 85 sec., Peak temp: 241°C, Above 220°C: 32 sec.
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Voiding Behavior during Reflow

Conventional Solder Paste S3X58-HF1100-3

otbooo
QWQQQQ

Average Void ratio 3.8% Average Void ratio 0.4%
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Printability — Intermittent printing

CSP
0.25 mm dia.

Area ratio: 0.52

QFP
0.4 mm pitch
(L/S=0.2/0.2)

Area ratio: 0.74

Squeegee: Metal blades
Squeegee angle: 60°
Squeegee speed: 40mm/s

Printing environment: 25°C, 50%RH

Conventional Solder Paste

1st print after
60 min. pause

1st print after 60 min. pause

g _ nEE
& HEH R E
o R % v
= £
3 g * E fﬁz?%
> fEHE > [EHE

it 1%

[ IR

Arearatio 0.47 0.52 0.57 0.63
Aperture dia. 0.225 0.25 0.275 0.3
(mm)

S3X58-HF1100-3

1st print after
60 min. pause

1st print after 60 min. pause

e i

Arearatio 0.47 0.52 0.57 0.63
Aperture dia. 0.225 0.25
(mm)

0.275 0.3
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Viscosity Is Stable over 8-hour Printing

Squeegee: Metal blades
Squeegee angle: 60°
Squeegee speed: 20mm/s
Print stroke: 300mm

Printing environment: 25°C, 50%RH

250 08
0,75
200 |
@ - 0,7
]
S 10 | | 065
.‘? [P | S
2 =&~ Viscosity =
> = 0,55
0= Ti Max variation
: T 0,5
50 Viscosity: 6%
: "m0
*120 strok&s/hour Ti value: 3% 0,45
0 0,4
0 500 1000 1500 2000 2500
Number of strokes )
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Viscosity Is Stable over 8-hour Printing

Initial
o @

After kneading for 8 hours continually

- =
= T .

i~ S0
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Ultimate Goal

Realizes versatile & feature-rich solder paste by integrating
newly invented flux techniques into ONE formulation!

B S3X58-HF1100-3
. Halogen Free
1 Conventional SP 5

4
\ Continual printability

Print-to-pause response

Electrical reliability

Flux Splattering

Low voiding - Powerful wetting
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Contact Us for More Information

ALL NEW/

83X58-HF1100—3

Addressing challenges to create solutions
Contact us for more information

LWroe Solder Paste
Product:$3X58-HF1100 Flxt

support@ko-ki.co.jp S
www.ko-Ki.co.jp/en ————
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mailto:support@ko-ki.co.jp
http://www.ko-ki.co.jp/

Thank yout
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== €CO+PLUS S3X58-HF1100-3

Lead Free SOLUTIONS vou can TRUST

Feature
Contents
-
® Solder alloy composition : Sn3.0Ag0.5Cu
B Exhibits excellent print quality response with >1hour stencil idle time
® Powerful wetting as good as Halogen containing solder paste
Succeeded to drastically mitigate flux splattering
B Realizes low voiding with BTCs (e.g., Pw.Tr., QFN, LGA) and BGA
Comply with Halogen Free standard (Cl+Br = Oppm): BS EN14582
No artificial addition of any halogen element
B Flux type: ROLO (Cl+Br+I+F = <0.05% / IPC J-STD-004B and 004C)
¥ RoHS, REACH compliant product
{ & > KOKI

CHALLENGING NEW TECHNOLOGIES
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S3X58-HF1100-3

Lead Free SOLUTIONS vou can TRUST

Contents

Feature
Specification
Printability
Viscosity stability
Meltability
Voiding
Flux splattering
Electrical reliability
Halogen content
General properties

Handling guide

AE»>

Feature — POWERFUL wetting technique

In order for S3X58-HF1100-3 to exert effective solder meltability under various conditions, the following effects

are included in its flux formulation;

1) Protection of solder particles from oxidation by a coating effect

2) Swift removal/reduction of oxide film from the surface of the solder particle, component and PC board

3) Enhancement of dynamic flow of molten solder

Conventional flux formulation

Activator consumed to remove
oxidation prevention layer

Less activator remains for

solder melting/wetting

‘ .

o ) L e
") @ o S

Considerable activator is consumed to remove the thick oxidation prevention layer. Subsequently
limited activator remains for wetting/melting.

Solder particle
S

S3X58-HF1100-3 / New flux formulation

Majority of the activator remains
for solder melting/wetting

Stable oxidation prevention
layer with antioxidant

~@" v
.9'@0 “0 DY®

Solder particles are protected from being oxidized by an easy-to-remove protective layer and the
antioxidant suppresses continued oxidation over time. Such effects help save the amount of
activator needed for oxidation prevention, as well as the activator capping technique which allows
maximum activation strength when the solder is molten.

Inactive activator

.

Release
‘Stabilizer’

¢
&

’

Oxidation prevention
layer — requires
considerable activation
to remove thick layer

Primary oxidation
prevention layer
easily removable but
prone to be oxidized

Activator to remove
oxidation prevention
layer and enhance
wetting strength

Secondary antioxidant
traps O, that continues
being generated over
time

Activator with ‘Stabilizer’
keeps activator inactive
at room temp. and turns
active by releasing
‘Stabilizer’ only when
heated

KOKI

CHALLENGING NEW TECHNOLOGIES
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Lead Free SOLUTIONS vou can TRUST

S3X58-HF1100-3

Contents

Feature

Specification

Printability

Viscosity stability

Meltability

Voiding

Flux splattering

Electrical reliability

Halogen content

General properties

Handling guide

AE>

Printability - Continual printing

Test Condition

* Printer:

* Squeegee:
* Stencil:

* Print speed:

Model YVP-Xg YAMAHA Motor
Metal, 55° angle

0.12 mm thick, laser

40 mm/sec

Aperture area

Area ratio =
Aperture wall area

Average of initial 10 prints

120
» Atmosphere: 24~26°C (40~60%RH) 100
* Pattern: 0.25 mm dia. CSP, 0.4 mm pitch QFP <
& 80 *q_*—ﬁ-
g 60 .
1st print After 200 strokes § 40
P 10th print 28
Arearatio 0.47 0.52 0.57 0.63
CSP Aperture dia. 0.225 025  0.275 03
0.25 mm dia. (mm)
Area ratio: Average of 10 prints after 200 strokes
0.52 120
<‘;100
OFP = 80 +**‘*
0.4 mm pitch E 60
(L/S=0.2/0.2) S 40
20
Area ratio: 0
0.74 )
Arearatio 0.47 0.52 0.57 0.63
Aperture dia. 0.225 0.25 0.275 0.3
(mm)
» Consistent print quality with good printed paste shape even with area ratio 20.52.
KOKI

CHALLENGING NEW TECHNOLOGIES
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Lead Free SOLUTIONS vou can TRUST

Contents

Feature

Specification

Printability

Viscosity stability

Meltability

Voiding

Flux splattering

Electrical reliability

Halogen content

General properties

Handling guide

AE>

Viscosity stability - During continual paste printing

Test condition

Print (knead) solder paste on the sealed-up stencil continually for 24 hours to observe viscosity variation.
* Squeegee: Metal blades

» Squeegee angle: 55°

» Squeegee speed: 20 mm/sec.

* Print stroke: 300 mm

* Printing environment;  24~26 °C, 40~60%RH

250 0.8
0.75
200 /'\ }
@ 0.7
g
2 " — 06 >
2 —o—Vis. TR
= 10 0.55
—0-9Tj
50 o Max. variation 05
Viscosity: 5%
*120 strokes/hour Ti value: 3% 0.45
0 0.4
0 500 1000 1500 2000 2500
Number of strokes
.
» Activator stability technology ensures minimal variation of rheology (viscosity & thixotropy) in
continual printing. KOKI

CHALLENGING NEW TECHNOLOGIES
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Lead Free SOLUTIONS vou can TRUST

S3X58-HF1100-3

Contents

Feature

Specification

Printability

Viscosity stability

Meltability

Voiding

Flux splattering

Electrical reliability

Halogen content

General properties

Handling guide

AE>

Electrical reliability - Electro-chemical Migration (ECM)

Test condition

« Test standard:
» Test coupon:
 Surface finish:

¢ Chamber condition:

Hot air convection in air atmosphere

IPC TM-650 2.6.14.1 * Reflow:
IPC-B-25 * Reflow profile: See “Meltability
OSP » Conformal coating:  A) Acrylic type

65°C / 88.5%RH

- Fine pattern”

B) Polyolefin type

* Voltage: Applied 10 V / measurement 100 V C) Silicone type
[| N
1.0E+13 —Ylag IR |]
|Ravg = 1 O N5
1.0E+12 N = number of test points (10 minimum),
a IR; = individual insulation resistance measurements
g L0E+11 —
[
2 108410 =
o} Bare Copper
o _ 2.98E+11
5 1.0E+09 Bare Copper (Control)
T ——$3X58-HF1100-3 . )
> 83X580ﬂ::1100 3 3.75E410
£ 1.0e+08 ——+Coating Agent A y
+Coating Agent B +Coating Agent A 1.38E+10
1.0E+07
——+Coating Agent C +Coating Agent B 6.29E+10
1.0E+06 _
0 50 100 150 200 250 300 350 400 450 500 +Coating Agent C 7.77E+10
Time (Hrs.)
» With or without conformal coating applied, S3X58-HF1100-3 had high insulation resistance.
KOKI

CHALLENGING NEW TECHNOLOGIES
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Lead Free SOLUTIONS vou can TRUST

Z
Electrical reliability — Dew test
Contents
-
» Test coupon: IPC-B-25 * Voltage: Applied 50 V / measurement 50 V
P * Surface finish: OosP * Reflow: Hot air convection in air atmosphere
« Stencil thickness: 0.15 mm (laser) * Reflow profile: See “Meltability - Fine pattern”
Printability Method A: Chamber condition Method B: Chamber condition
80 100 __ 80 100 _
Viscosity stability O 60 80 & O 60 80 &
=3 S S
Meltability S 20 - 5 20 2 5
e 20 £ = 20 £
- 0 0 0 0
0 20 40 60 0 20 40 60
Time (min.) Time (min.)
Flux splattering . LOE+I6 _ LOE+I6
G c 0l I\ ‘ ' S A i
o 1.0E+14 o 1.0E+14 - M P M b /N\ Nt /r
. — o \ Q I\ \ | ‘
Electrical reliability = - s J ‘ | Y J /\ c‘ ‘
% 1.0E+12 / \/’vvv\/ ® 1.0E+12 / ( I (‘ C ‘ \ \ | C
%] (]
q:_) (O] | } | \
£ oeero SEILAARRARR
§e) Bl
3 \ 3
General properties 2 1.0E+08 After test | > 1.0E+08 After test
£ f =
_ _ 1.0E+06 1.0E+06
Handling guide 0 20 40 60 0 20 40 60
Time (min.) Time (min.)
p
» S3X58-HF1100-3 showed robust high reliability under harsh conditions, with no evidence of
dendrite growth observed.
> KOKI
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Lead Free SOLUTIONS vou can TRUST

4 4
Handling guide — Recommended print condition
Contents
r
Recommended print condition
o
1) Squeegee condition
— 1. Shape Flat
2. Material Metal or Urethane blade
3. Angle 50-60°
4. Print pressure Relatively low (40-60 N)
5. Squeegee speed 20 - 80 mm/sec.
) stencil
1. Thickness 0.15-0.10 mm for 0.65-0.4 mm pitch pads
2. Fabrication method Laser or chemical etch
3. Stencil release speed  7.0-10.0 mm/sec.
4. Snap-off speed 0mm
. 3) Usage condition
1.Temperature 23-26°C
2. Humidity 40-60%RH
3. Air conditioning Direct air blowing on the stencil will dry the solder paste faster. Adjust the direction of
air blowing on the stencil using a shield, etc.
1. Stencil thickness The maximum recommended stencil thickness is 0.2 mm.
A thick(_ar stencil than this may induce the occurrence of solder balling around the
solder fillet.
: : 2. Pin-in-Paste Flux residue may accumulate on the tip of connector pins. It is not recommended to
strike the ICT probe at the tip of the connector pins.

Caution: When handling solder paste, personal protective measures as advised by your Health and Safety

‘ ﬂ . E department should always be adhered to.
KOKI

CHALLENGING NEW TECHNOLOGIES













