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Activator Technologies

Bl Conventional activator

Some consumed at storage, the wetting power of conventional acti-

vator weakens during reflow.

Meanwhile, some other activator remain active even after the reflow

and influence electrical reliability.

B Optimized activator

Designed to inhibit reaction between activator and powder as low as
possible during storage and even during pre-heating, eptimized
activator exerts maximum strength during the time above liquidus.

Powerful & Robust Wetting

B Conventional activator system

Activation Behavior (image)

Activation behavior (image)
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Temp./Activation level

Relatively large volume of organic acids are formulated for good wetting.

Before Heating

€
‘ w i

Arrow length
expresges strength
of activation.
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During sterage, reactionbetween
activator and oxide metal from solder
powder continues to takes place.

B Optimized activator system

32 o5
"'g ‘_
156E

Consumed activation strength during
storage disables prevention / reduction of
oxide film formed by re-oxidation,

Beohmaes
highly active

O

In Roflow Owen

Optimized activatar

Reflow profile
Conventional activalor

Activetor

®
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Leaves unmolten solder particles, poor wetting.

Adopted activator system almost non-reactive during storage and also its volume is much less than conventional product.

Before Heating
- ’ actvator ;
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Almaost no chemical reactionbe=
tween flux and solder particles.

Low Voiding & Low Flux Splattering

B Conventional activator system

Outgassing of solvent occurs till it completely evapo-
ratas. The flux slowly starts to activate and reduces the
axides.

B Optimized activator system
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Outgassing of solvent occurs till its complete evapora-
tion. Flux activates at early stage which actively reduces
majority of the oxides and also effectively prevents
re=catidation.
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Flux turns vigorously reactive as being
heated.

Shortly after

solder melts

_
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Muost of liquefied flux and flux gases are discharged
from maolten solder. Some spots on the metallization
are |eft unsoldered due to presence of axide.

Shortly

after
solder melts

- = .".'FI

Ramoval of oxides during pre-heating enhances quick
watting to the metallization of component and pad.
Therefore, effectively discharging the flux gas. No flux
residue remains in the molten solder.

=
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B
A

Complete removal of oxide substance, complete melt=
ing of solder and powerful wetting results.

B

X

During reflow

I
X |

After outgassing, some flux is remained in the salder.
This flux causes more vaids due to oxidation reduction
reaction with remaining oxides.

i
L v

Rapid discharge of flux gas ensures almost no remain-
ing flux in the malten salder. This effectively prevents
continuous outgassing and ensures reduction of voids
in the solder joint.

S3X58-HF1000 (Sn 3.0Ag 0.5Cu) Typed' | .7~ &
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True Halogen-Free

High Performance Lec
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"~ Halogen Free (ROLO) according to IPC J-STD-004B

! Powerful wetting and low voiding

W Long stencil idle time (Print-to-Pause) > 1 hr.
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Improved WETTING Characteristic & Voiding Behavior

S3X58-HF1000 is halogen free formulation yet highly active and heat resistant.

Profile A Profile B

Conventional

0603 R 0.5mmP QFN 0603 R 0.5mmP QFN
; (&
] ‘_ . x

HF solder paste (Laser)
sEvaluation Pad Number:
0603R, 0.5mmP QFN
sReflow profile:As shown below
S3X58-HF1000
Profile B N
— @ @| Test Method 250 Proffe 8
S\l = e e ¥ 2FCB : KOKI test board " Profile A
= = *ees W@ eSurface treatment : L 200 \
== =999 O® OSPENGAg g, ,/L'/ \
- S eooe0e e sStencil Thickness ¢ % 150 H(’ 5\
= R 0.12 mm (Laser) o
> OSSN e ®0 08 — 100 U
BRIy K K X X X | 50— -
O LT . R X K R B |
E : i) E 01 i ] I | i i
2 z||*eeee® 0 50 100 150 200 250 300
z =3 X L R R N Time (sec)
: —=SILE L X R X
E- : E " E XX X X ] Profile A Profile B
RO R X X K X ' '
: Lo, 150~190°C ?0sec 130sec
Designed to be low voiding regardless of a type of components. S s
Print-to-Pause Comparison
i — Conventicnal Rm Temp,
140 0.25mm dia. CSP —51153-*1"1'3'3'3 fealdus stabilty Continual Print
80 ik State 1071 wiccosity Stability
| ",
120 T‘“‘t't’i"'*_' ., Bridging
/ .
< 100 - . il f e
E 80 +—— &\/f‘ L1
Vioid BGA 3 Heat
_= &0 \ "I"'-. : Slump
) 7 L
- 40 —8— Conventional Yoid-Lage S i, " Maltabiliny
= =HF fT
53X58-HF1000 Headeinepillow ™ | e
20 Dewetting Beading
s zed T 3d T [ s T 503003056,
AR ERi
*Printer:Mode| YVP-XgYAMAHA Motor *Print Pressure; 60 N Hellde €a = a
eStencil Thickness: 0.12 mm (Laser) «Test Pad Size: 0.25, 0.30 mmaC5P e Soneot U
-Squ&agaE;Metal squeegee *Print Ambient: 25£1°C, 50+10%RH ROLO (|PC J-STD-004B)
Pri : ;
Ensures excellent print-to-pause property and almost no deteriora- 220
tion in stencil release even in case it is left abandoned for 60 min. Shelf Life {<10°C) 6 manths

Test Method

oPCH: KOK| test board
sSurface treatment: Q5P
#Stencil Thickness: .12 mm

T\ 03




S3X58-M500C-7 (sn 3.0Ag 0.5Cu) Typed
Upgraded Powerful Wetting General

P i / o

S3X58-G803 (sn 3.0Ag D.Eéu)lTyp&.d_‘ 2
Ultra Low Void/Lead F

Purpose Solder Paste

! Powerful and consistent wetting / spreading to oxidized metal surface
| Extended tack time ensures wide process window
™ Low voiding and anti-HiP flux formulation
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Farm additional
protective film for
axidation

Activator reduces
coide substance
Oxicgation

> ()

SIXKEE-M500C-7

After removal of oxide film at pre-heating stage, a new protective film
formed on the surface of solder particles effectively prevent re-oxidation
during remaining heating process and realizes powerful wetting/melting.

MeO—~MeaCOO+H:O 1
Crganic Acid
Metal Sakt

Exhausted activation
during pre-heating
lraves oxide substancs
on solder surface

. Me+0:~MeO .~

Oxide film :
(Me()) -

Solder Spreading Property

Solder Coagulation Property

Test condition Test condition o= R
» Stencil : 200um / 6.5mm@ aperture  » Heat source : Convection reflow  * Stencil : 100um 250 utite B
* Preconditioning : 150°C for 16Hr  » Reflow : Air * Pattern ; |PC-B-25(L/5:0.318/0.318mm) Profile A =X
e - : ~ 200
After continual print, pause 45 min. or 60 min. and resume printingand  * Reflow Profile : Profile A, B J "1.\
observe print volume g 150 \
z E ﬁ’- "'I.
S3X58-M500C-7 secures good solder spreading even on the " " 00
oxidized Ni,Cu, and Im5n plates. ' sl ”
i
I-I I | I I | I 1
u =18 100 150 200 250 300 350
Tima (sec)
Print solder paste across the tracks and :
observe coagulation property, PrrTo 70sec 130snc
190-220°C 20sec 30sec

Mo, of Solder ball (Aweld
4.8 pes, / gap

Mo, of Soider ball {Ave.)
0.3 pes, f gap

Bo. of Solder ball {Awve.)
I3 poe, [/ gap

Mo, of Solder ball {Ave)
0.5 pes, [/ gap

Excellent coagulation property of 53X58-M500C-7 ensures quality solder joints

thereby eliminating mid-chip solder balling.
* Vapor from the solvent

that constitute causes

of the void, can be 4330R
easily escaped during (2512)
; — i
! - Alloy Composition (%) 5n 3.0Ag 0.5Cu
» By ensuring flux fluidi-
- ty and preventing U ) Melting Point (°C) 217 -219
m re-oxidation, reduction B%A = =
& - o e soe DN s
T S . ; ® Also, |ess gas is gener- e e ke Combert ) )
i3 ated while the solderis Y
Molten solder molten. __ a8 a Flux Type (PC JE-SDTLS-@M]
— —— e
- * Low void occurrence. Viscosity(Pa.s) 200
- Shelf Life (<10°C) 6 months

|

|
|

2ad Free
Solder Paste. | ./ ,

" Newly adopted activator technique ensures stable and ultra low voiding regardless of component
type and reflow profiles.

| Highly heat resistant activator effectively prevents Head-in-Pillow phenomenon

[ ]
| i

Consistent Low Voiding under any Circumstances

* Component: PwTr, QFM, S0P
» Reflow Atmosphera: Air

* Test PCB: FR-4 (original test pattern)
* Surface Finish: O5F, Im5n, EN|G

* Reflow Profile: as shown

Void Ratio Comparison B Test condition

Variance in production lot / degree of oxidation
M Oxidation condition

o
Method of Oxidation: Reflow PCB and component i)
twice before testing i
300 F
Cluartile T
250 e i) B : ]
T 200 SRR ;: hjm—l-i—l_'TT‘ I, l‘.
= (LY Ly T = o i ‘t .
@ 150 Ciart]e {T5%) I i B ki
E'h:ll:l FisH Al IRl Talalslalslsls @
5 = iceaas JEESH LR
in L'.-.l.u-n.lnlﬁl. [ 12818] | | |2/8 | | d|§|
a | I MK, Fol A0 (135 4
200 Comp o 8 Cimnp Prosias § Crem. Praddard &

_ 300
Tima (5]

Excellent Soldering Quality
M Solderability: Oxidized PCB

Awerage void ratic (%]

Awerngen void ratio (%)

General Comparison

s et Praduct name

= b
" "-?Hn'n'l'l'lnﬂ printanility
s

S53X58-G803

QU et Fl ’“”:{'!r'_‘_"_ _ Alloy Compaosition (%) Sn 3.0Ag 0.5Cu

. - i/ EM et sk
f“MZ ::l,rgtp;zﬁ.n: ;.;::n tr;hei :::a. - — ", 3 | ;F Melting Point (°C) 217 -219
: %ifjig?ﬂgnlf:;t?nsei;:nﬁiﬁﬂw 2 times . o '-__ : [ ; F":':’“ PATHES Shon () el
e v SN e I o
* Heating method: R e, s Flux Type ROLO (IPC J-STD-004)
* Test atmosphere: (Ovpcompontrl  (BOR)  — Cor pmdi Shelf Life (<10°C) & months

Air atmosphera

-

S3X58-HF912 (Sn 3.0Ag 0.5Cu) Typed J-;:‘T'- W7 X5

Super Low Splattering Solder Paste Recommendable |.'
for Sensors and Camera Modules for ADAS Applications

W Specially adopted flux chemistry helps reduce solder / flux splattering
" Does not require special reflow profile optimization

! Halogen free chemistry, ROLO according to IPC J-STD-004A

Flux Splattering Test

B Splaﬂgﬂng Test Test Condition  Material - Glass epoxy FRed Heatsource :  Hotair conwection The canventional salder pastes
Surface treatment : EMIG Ammosphere:  Air " E
_m Stencil thickness 1 120pm {lasar cut) Redflow prafile : Profila L, Profile H, requires hlgl‘l pFE-i"IE at tempera-
" Companents ; TO0EE (D027 100%aSn pl.u-ad Profile HE

ture to evaporate volatile flux

Z Mo of spatter Z components which helps reduce
Tmm the splatters during the reflow.
hﬂzﬂ a0 =i e 200 53X58-HF%12 successfully con-

& Canva, 5 g forms to various reflow profiles

thereby eliminating the need to
increase the pre-heat tempera-
ture to prevent occurrence of
the flux splatters during the

! n. reflaw,

Alloy Composition (%) 5n 3.0Ag 0.5Cu

Capping Effect

Mo. of spatter

o ENSCHOIN o eat ans S Melting Point (*C) 217-219
Flux splatter— Flux spllatter —— o' . ey
iP‘ e v e ——— 20-38
> g ™
el | ;Il 0
s. fgm‘chr after lrmhinul pnindt FlI After solder maltaﬂ _ B After solder melted ROLO (IPC J-STD-004A)
: older particles melt an ux gas cantinues being Flux residue laver formed an
B Pre-heating coalesce immediately. Flux eneratad as vioids and grows th:xsur;lf;:.n l::-};:trhnrrr:nltan 115
As solvent evaporates, entrapped in solder gets Earge. When it evacuates out solder prevents splattering.
bubbles appear in flux, but discharged by increased inner of melted solder, it splatters 190
na splattering cccurs at tis pressure of malten solder. This flux or flux with solder
stage. g eplattars fiux or flux with solder. * & months




S3X58-HF900N (sn 3.0Ag 0.5Cu) Types ._
Super High Reliability Halogen-Free |

Solder Paste

-Halogen-Free Pi

S3X58-M650-7 (Sn 3.0Ag ;J.ECuJ Typa;,_ A I': I r* ijjﬂ
in Testable

2 Adopting the new activator technology
W Designed to be extremely high reliable SIR/EM in super fine pitch
W Ensures good solderability under Na reflow

Reliability Challenges in Narrow Gap Patterns

When testing insulation reliability and flux residues, a Notable Resultin ey, BiTRTM Yt coUBoN / S0°CKI0%AH 20V 1000Hr

0.317mm gap comb coupon is normally used for both JIS and
IPC EtEHC?EI‘FE::lE. Hc:-wevel.-::', more and ymure customers are Narrow GHP SIR Test ulis
recently requesting a narrower gap test coupon. (0.125mm gap) e | — - -
S3IX58-HFP00N retains high T e _
IPC/JIS comb coupon 0.318mm | Narrow gap coupen 0.125mm SIR with no ionic migration 8 .. _
: observed after a 1000 hour = ; I'%"‘f-_:___ -
applied voltage enviren- 2 T
: meant test. o -

Time (h) Migration results.

New Technology Achieves High SIR
Alloy Compaosition (%) Sn 3.0Ag 0.5Cu

?raly::s_;f Sn Content (metallic ion) in SN 2.2% . A4 Ao Ak

o e ' | e
0 I Particle Size (pm) 20-38

1. Extract flux residue between the sample electrodes. @ 21.9% ) : Ii :

2. Make a qualitative and quantitative analysis in mass 0
concentration (%) of the extracted flux residue using @‘ﬂ 7.0% ROLO (IPC J-STD=004B)
SEM-EDX. ¥ Flux Content (%) 11.0

Very Low Metallic lons in Flux Residue i -t 250

Flux residue contains very low metallic ions, which con- refarence only il 3 7

tributes to high SIR. $3X58-HFF00N Conventional Shef Life (<10°C) 6 months

S3X811-M500-6 (Sn 3.0Ag 0.5Cu) Typeé -
Super Fine Particle Solder Paste |
for 03015 /0201 Chip

~ Superb print characteristics with 03015 and 0201 metric pattern

Stable meltability performance based on flux and activator design
Halogen free chemistry (F + Br + C| + |: < 500ppm), ROLO according to IPC J-STD-004B

Application of 0201/03015 Components and Future Projection

Improved Meltability at Fine-Pitch Pads

B Trend of Ceramic Capacitur Sizes Miniaturization of 53XB11-M500-6 maintains good meltability at fine-pitch pads by adjusting its flux
Source : JEITA “Electronic Component Technology € lectric device is  fluidity to inhibit solder powder from being oxidized. Consistent fine-pitch printabili-
Road-map toward 2024 expected to acceler-  ty and intermittent printability are ensured,

PR ;

te and the d d . .
] formicrosize compo.  Preventing solder powder degradation
' : ’ ' i Liihs S53XB11-M500-6 con-

*" HRe 'a-J:-,', SN “—---—— nents is projected to 3%811-
* T increase. Uled tains resin with high

E 2 o I--|--I i T ! 15 I L | 9 ; . I
Loap o | % L= ol R SN softening temp. that

7 == QI AT kil . Fhux medium Nz tooppmy @Nd cOvers solder
T Tt R L —e— 0603 —@—1005 = - oagie g powder entirely during
EI-—';---':.;-::"LETF P R A R .- ..._. e +'H:U-H- —8— 2012 -"__'._ '__ - : preheat.
95 97 99 01 03 O5 OF 09 i1 13 15 17 19 21 23 . B ga e
Yaar e 3216 Crthers L e o e g

S3x011-M5005

- ’ ] : Alloy Composition (9) Sn 3.0Ag 0.5Cu
s hg?;?a”t* s ;‘;‘;‘jr‘: Melting Point (*C) 217-219
ture walls to reduce 5-20
the friction between :
solder paste and Halide Content (%) 0
o apertura walls. ROLO
. m solder paste is
Test pad: 0201 pads pulled to the pads. 200
Aperture size: 100 x Bum Shelf Life (<10°C) & months

Metal stencil: 50pm

Solder Paste | ./ ,

W Specially designed flux for improved performance on In-Circuit Testing
W No-clean / cleanable flux formulation
M Halogen free chemistry, ROLO according to IPC J-STD-004B

Inhibits Flux Residue Attachment

Flux residue of conventional solder paste tends to deposit over the solder joint, I E

and could lead to erroneous readings in ICT evaluation even when the assem-

bly itself is flawless.
S3X58-M&50-7, on the other hand does all the work that a conventional flux is

Flux residus fractures and its
frag-ments attach to a pin

Figure 1. Example of ICT inspection failure
I U

solder joint is kept off from flux residue
depaosit, thus improving [CT testability

supposed to do but most important|y prevents the buildup thick and sticky flux
residue over the solder joint, which helps the testing probe to get the accurate
readings thus improving the first pass yield.

Drastic improvement of Pin Testability
Securing contact between the testing probe and the solder joint, 53X58-M&50-7 gives consistently high measurement accuracy in [CT evaluation.

Comparison of pin testability

» Board - FR-4 Resistance between Probe and PCB

* Surface treatment ;: O5P 100%
» #of tests : F00times % |--- Alloy composition (%) 5n 3.0Ag 0.5Cu
* Probe pressure : 3.0N T g |- Melting point (*C) 217 -219
* Probe shape = 1 20 |- —
Crown and Straight = ] ey B Particle size(pm) 20-38
: To% |- Viscosity (Pa.s) 200
- Flux content (9&) 11.5
| bl § 1 s
e o { Wo.50 _ lid tent (% 0
I,.-"""“*.,II e | | o5 f;; 611 ALES CotmIky o
cesess K ROLO (IPC J-STD-0048)
Resistance miitBsard : NomiCT EumFE::ilh = e IXSB-MB50-7 ir_k :,'_éﬂ " Shelf Life (<10*C) & months

il

S$3X70-E150DN (sn 3.0Ag 0.7Cu) Type$, . G A

o
F

. §e%° . i}":j' ' | T
Solder Pastﬁ_eﬂfé/r‘{iet ‘Dispensing ||

W 1 .' i i i

' High-speed non-contact dispensing drastically reduces takt time
| Unique flux technology enables dispensing in super fine size
Applicable to maskless lithography, 3D packaging, and many more

SELBER JET(H::'HWUHEHE Engineering Inc. Stable Solder Paste Sha pe

;} > : B Through-hole soldering, addition

Configuration of dispensed solder of extra solder

paste is stable all the way through

in jet dispensing, as the process Through-hole board

does not involve a nozzle which is L

responsible for causing bridges

and spikes. h
Through-hole pad

i Alloy Composition (%) Sn 3.0Ag 0.5Cu
_ _ ; Melting Point (°C) 217 -219

Dispense valume is
stable. Particle size (pm) 2-10
No occurred solder Viscosity(Pa.s) 50
spattering after :
3-time dispensing. Flux content (%) 15

Halide Content (%) 0

Flux Type ROLO (|PC JSTD=004A)

Mon-contact application of solder paste allows repeated depo- : e 10-25um
sition to one specific spot. Amount of solder paste is adjust- Available particle size S5e20um
able according to the size of components, thus securing high =

Shelf Life (<10°C) 3 months

reliability at the solder joint.



Versatile Alloy Availability by _
Fully Utilizing Modifying Elements

Alloy~— &
Technology

Precipitation Strengthening

B Precipitation Strengthening by Ni :
(Inhibiting Sn grain from growing)

Fmpag;*mﬂ and
L —teruinulation of
. h'!" I:hE Dlﬂﬂ-rﬂhm

Intermetallic compounds which cantains Ni finely precipitates upon cooling and prevents Sn grain from
grﬁwm? As a result, a fine crystalline structure can be obtained, Such structures are stable in both
thermal a

inhibiting the dislocation incurred by a stress within 5n grain from propagating beyond the grain
boundary.

nd aging process. These structures also delay plastic deformation which causes crack, by

Structure without Ni Addition

o Dislocation
When a stress causes Sn atom grain to dislocate,
it will accumulate at grain boundary along with
the slip plane as the grain direction is different
for each Sn grain.
For dis|location to propagate beyand the 5n grain

~True Halogen-Free
with High Reliabi llt

Superior crack resistance in thermal fatigue cycling
Halogen free (ROLO) by IPC J-STD-004B

e
2
|
o
8 |
- f
E 3 |
> [
]
| L
y 0 LaE gR kaeh  GBG0  AAW  EMG Al Al Ao
Numbar of cycles
SnAgBiSb+a
-] T =
1 1
Z "
E =
B
B
o
E 2
:E ;
BT
&
: _——JFJL_HF}I

T T T T T T
L) ALl AR =1} — A LI L L 1 AL [JE5- L)

Mumbar of cydies
Around 1300 cycles, conductivity
failure occurred with almast all QFN
components using 5n Ag Bi Sb+a alloy,

\

SB6N58-HF350 (Sn 3.5Ag 0.5Bi 6.0ln) Type 4-'- ! A
SB6NX58-HF350 (sn 3.5ag 0.5Bi 6.0In0,8Cu)\Pa

After 750 to 14600 cycles, conductivity
failure occurred with all 5 QFN compo-
nents using SAC305 alloy.

Reitamod ine ke (N
T 4 9 H ¥ OH B A

A ‘/ B—

- rvl.m'burm' r.::jﬂ ol o
In the case of using SB&NX alloy, all 5
QFN components survived 2000 cycles,
With some even went over 5000 cycles.

—
o

;”.f

nted hr Pannunlt T_'I'

Sdlder Paste
Solder Alloy

3000
cycle

1216 chip resistorn, O5F bnard
Standard Pattern of Joint Strength

. —
= —— SACE0E
= i AN
— Al - :
=
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g B3
el
T
—
1]
[ R
S
T ]

F

o oy 008 200
Ll 1 :|-:|12 1-u|.q|

Chip 5ize and Number of 'l:yclEE

boundary with adjaining Sn grain with different
grain direction, it Iake*—.-:f‘:rmder.dhle amount of
energy. Therefore, forming a fine 5n grain is

Activator Technique Enables Viscosity Stability, Powerful Wetting and High SIR

|
I
|
I
I
I
|
I
I
|
I
Structure with Ni Addition :
|
|
|
|
|
|
|
I
|
|
I

Structure with fine
grﬂll‘l structure

Intermetallic
Compound

C} 5n Grain

_______________ it A A Activation state (image)

[ ) ) s [ ) [ | W (31 ) ——
Solid Solution Strengthening

temperature HE350
B Forming Sn Solid Solution by Bi

Bi have |arger atomic radius so it replaces the 5n atom and deform sthe grain [attice. |f the grain |attice is in an orderly manner, dislocation of Sn atom wil|
propagate along the slip plane. On contrary, Bi atoms in 5n structure produces grain structure deformation and inhibits the propagation of dislocation.

B Halogen Free sample A

A certain amount of activation strength is consumed during the storage / before the reflow.
This decreases the wetting power during the reflow.

Sample A
B Halogen free sample B

Some of the activation weakens before the reflow, but some even remain active after the reflow
which greatly degrades the electrical reliability.

B HF350

Mewly developed activator technique is designed to inhibit reaction as low as possible during
storage and even during pre-heating stage, but exerts maximum activation strength during the

Sample B

Activation level

Sn _Cr*_.rElalﬂruir'

=== Slip Plane

Sn Atom Grain Lattice with Bi Atom

Sn Atom Grain Lattice

:’:" E 5:1 ur‘e-r' time above liquidus..
"-.‘- & BiAtom 5
=‘= Temperature
o gt o
== Y béde . o the ' Good Meltability and Wetting with Various Surface Finishes
"." i e drfe pm[..dgdllm ¥k
06066 J,'ZIG;;L?E”E Test conditions 250 -
3: Slurﬁ_‘; the slip * Material : Glass epoxy FR-4 * Component: 0603R _ 200 N

olane Er A EaEde . 5urfa;e tr_eatrnem : Q5P ImSn, ENIG, ImAg * Heat source : Hot air convection I/ \\L\

* Stencil thickness : 120pm (laser cut) * Reflow profile : Refer to reflow profile 150 =g

* Pad size : 0.25mm diameter on the right A /—-""'_;
Alloys' Positionin B
Yy 1Tl ing 50—

Termp.(°C)

: o - : : - : -
High B EEbT-]f.'. HF350 -J 1A i'J'i Time(s)
High X =
| o=, £ : .J Bal. Bal. Bal. Bal 0.25mme PSRRI Al S 3.5Ag 0.5Bi 6.0ln  5n 3.5Ag 0.5Bi 6.0In 0.8Cu
Reliability {5 Melting Paint 3.0 1.1 3.5 — CSP Itmg Point (*C) 202 - 210 202 - 204
Aloy 03 07 08 = 20-38
Composition
(%) — 1.8 0.5 58.0 Halide Content (%) (o]
> Additive = — ROLO (IPC J-STD-0048)
— e — o 4.0 - Shelf Life (<10°C) & months

T e



TB48/T4AB58-M742 (Sn 58.0Bi / Sn 57.0Bi 1.0Ag) Type3, 4 —
Low Melt Point Solder Paste for (o

PET FCB Application

Super Low Res\"t:lu

i e -1._.._,1

JS-EU-03 \\ L
e High Reliability

Low melt point soldering to be comapatible with heat-sensitive electrical components and substrates
| Specially designed flux to improve processing at lower peak temperatures and less TAL
Transparent flux residue does not affect LED's color tone

Excellent Joint Reliability
B Shear strength by type of component

Thermal cyele conditions; =40/125°C

250 e
200 HEACH0E
150
00, -
i % iy
]

"583F -583§ ~nEEE 5858

4330Chip  S025Chip  3214Chip  2012Chip

Advantages of Sn-Bi solder of low melting point

B Applicable to PET FPC soldering B Energy Saving

Energy Savingt Power Usage of
Reflow Oven
10kwh (per 1 hr.)

*Basad on in-housa

Ekwh eguipmeant

joint strength{M)

SAC305 TB

Having low melting temperature, TBname is based on Tin-Bismuth alloy compaosition. [ts melting No of cycle
TBAB/TAB5B-M742 is suitable for soldering  point is at 138°C, which is about 80°C lower than SAC305 solder
electronic devices with low heat tolerance  alloy (217°C). This makes TB suitable for soldering electronic  Test board: FR4 Base board: Cu

such as LED, lenses (fragile components), devices with low heat tolerances such as LEDs, lenses (fragile com-  Thermal cycing: 40+125°C, 30 min,  Surface treatment: 059
atc. ponents) etc. Also, by lowering the reflow temperature, energy  Stencil thickness: 120um Test board thicknass: 1.6mm

usage is reduced to help lowering green house gas emission.
Product name TB48-M742 | TAABSE-M742

' All RSN 5n 58.0Bi 5n57.6Bi0
Cross=section of Soldered PET Substrate oy composiion 1
Melting point (°C) 138 138 -140
Component size: 3216 chip resistor, 3.5 x 3.5mm LED ' Particle si 20ed 20 .
Stencil thickness: 150pm articls sizetin) ik 9138
Print speed: 50mm / sec. Halide content (%) 0
Print pressure: 50N Viscosity (Pa.s) 190
Shelf Life (<10°C) & months

—
e ——
_——_ a : I_

JU-110-2 Ry
SVHC Compliant General | |

Purpose SMT Adhesive.

W Significantly reduced the content of SVHC material.
¥ Ensured dispense and adhesive performances.
M Excellent in storage stability.

B Continuous dispensability

Test condition
» Needle : 22G Single needle (15mmL, 0.41mm® inner dia.}
* Frassure ; 350kPa  # Pressure time ; 200msec

W0402 (1005) Chip

Test condition
= Neadle | 0.20mm dia. precision needle (Tapered)
& Pressure ; 120kFa  # Pressure time ! 70msec

|}
* Stand=off : 400urm  » Dispense temp. : 30°C = Stand-off : 150pum * Dispense temp. : 30°C 0 e v, .:-
* Dispense pitch : X, ¥ 1.6mm each * Dispense pitch : X, Y 0.7mm each L -:" ar .:- &
. ) ; - " - = -
e .. i . — [ == Haiggh - _ - -
E 1064 —_ _F!I':k."':?.r e .Fl?.'.s.ﬁ. 4 . £ 400 et '.R"ﬂ"':f = .:...“IH. Il ! - .. .. .,:. .- .'-'
E 20 { -E l. .'.. -.. -
= BIO P s . - S - = 500 - e s _* "
R — & = 2
T 50 | T 300
5 40 8
g o w 200
200 g o
§ 100 . e . . . .
E I'_| = . . . . .| 5- |'_| - - - - . H H . . - -
) 23500 5000 7500 10000 12500 1- 1001 3009- 3001~ 4001 5009~ &001- 7004 - BOOT- P001- .
Number of shot Mumbser of shat After soldering

JU-110-2

Epoxy resin

Ensures Stable Viscosity

MStorage stability idaane st icah

100 1 | ' |Exdsingniar 1.25
= Initial
g e . VISCOS] 60
. - L ity 57.1 56.1
a0 o3 - . ki (Pa.s)

'ﬂu + E— __- SR *.-.‘; —_ '1 zu-c. w!“.
378 2T 0o | - e

2 50°Cx12hrs 60.5 s
a 30 &0 0 120 150 180 (Pa.s) measurable Knnati
Timnl:da':,l:l

Wave Soldering Flux

| Maintains high reliability (>10%Q) in dewing test condition
| Demonstrates excellent wetting on oxidized PCB
W Leaves very little residue for good appearance and ICT compatibility

Mechanism of Reliability Performance

By adding special resin and special resin
compaound, J5-EU-03 successfully maintains
high electrical reliability in not only at high
temperature/ high humidity environment but
also at a dewing condition without a
drip-proot agent or desiccant.

Activator N Image of Flux Residue
Ve ind through- Moisture Moisture

Protect residual
~ activator from
absorbing moisture

Special Resin " Residual Activator

Superior Electrical Reliability

Test environment :
25~55°C x 93+ 2%RH for 60 hours (6cycle) 1.E+12 1.E+12
Flux application volume : R | S el
Solid content equivalent of film thickness1.2um ) '
Comb pattern PCB : TRV T N T S O AP 1 E+10
|PC-B-25 (Width: 0.318mm Distance: 0.318mm) & -~ M i o -
Bias voltage : DC50V = LEHIG "--...l F -7 A‘\“r"f = 1.E+09 i
Measurement voltage : DCS0V v Cy - o A 73]
100 R
+ 11 | e e e e e e ey ot e L e e
BED fes s i iy e —— Hl.-ll'l"lldlt}f 1. E+0& i i i i 1.E+06 i 1 i i
24 34 48 &0 24 36 48 L1H
FL Jecemsianiinii i nnimiianisa vy E— Temperature Timas (hrs) Times (hrs)

“C/RH

&0
Occurrence of Mo occurrence of

0 12 0 12
50| ' e
40
30| 5 SRy, o KRR N SRR T SO Elebimigration Flactiaamigiaion,
20 Stable insulation
10 resistance
0 1 ! I l transition
0 12 24 34 48 &0
Duration (hr.) _

Superior Solderability Selective Soldering
Soldering conditions

M Solder Ball
- Solder temp, : 250°C

- Pre=heat temp. : 110°C (PCB topside) 250
- C/ speed : 1.2m/min

- Flux volume : 10ul / cm?

- Test board : PCB-B - S5mma
- Test number : n=5 ol I—

J5-EU-03

Soldering conditions

-Solder temp. : 280°C

Nz temp. : 350°C

-Nozzle shape : Showed below

‘Mozzle speed : 3.0mm/sec
-Test board : PCB=At=1.6mm)

150 B

1oob— | -

Number of Solder Ball

No Solder Balls Some Solder Balls

J5-EU-03 Conmven-
tianal
Flux




72M series S3X (Sn 3.0Ag 0.5Cu) / S03X7Ca (Sn 0.3Ag 0.7Cu 0.04Co + a) / SB6N (Sn 3.5Ag 0.5Bi 6.0In) [N S F VN[N [e)! E12 series For IGBT or Power MOSFET joining
Flux Cored Wire Soilder for Multiple Solder Paste for Oxidation-reduction

Soldering Applications Vacuum Reflow Process

| Reduces the volume of flux residue after the soldering W Ensures quality soldering and super low voiding comparable with solder pre-form
7 Maintains good wettability despite reduced flux content W Halogen free flux chemistry (Br + Cl <1500ppm)
" Achieves both powerful wettability and electrical reliability M Various solder alloys are applicable, Sn3.0Ag0.5Cu, Sn5Sb, ete.

Module Type Discrete Type |

Bl Various Benefits in One Product B High Speed Soldering (Tip Temp. 380°C) & e “iﬂ*};f;g'hn'

Polting Gel

Multiple Application

'Die-Bonding
Joint

Y
]

at Sink

o
o 15

! Heat Sink Joint

i =
IS = Dy
‘I -| 1.."_l|_ o o |
-.l-n.\,rlﬂh.'\-\.i-ll-\. -H.p- ;.‘,1.

= Impmuement 1y F‘mductmn Efficiency

=

o/ ' Bl Low-Ag Solder Alloy with Tip Erosion Prevention " Solder Preform
Ry, Iron Tip 503}{?(:3 72M (Sn 0. SAQ 0.7Cu D 04Co+a) .

L /Y Anti-Erosion
— S _.l.l-mr. _-“-.-.-h- A L R e b

. \ BT s * =1 =
Wettability
A Activator C
Satisfies both speed and duration
_'_
r‘
r :

e i B T B
e

Attach Jig Place Preform Mount Chip Attach Fixture Oxidation Remove

_ Reducation Reflow Fixture & Jig
‘;r'- e [y " et _ |
= Ele series 4 , Collective / Automated Application

Tip Ternr:.: 400°C

16.1% Wire Solder feed Amount: ./
5.0mm/shot -~
NG.D'E Wire SGIdEf fE-E'd.' m ’ _'___ ’ — ’ m ’ 5 — - ’

10000 times ) L

Print E12 Mount Chlp Gmdaﬂc:-n
Reducation Reflow

Activator B
Speed is insufficient

Superior

Activator A
Duration is insufficient

A barrier layer containing Co prevents | | | : ; '
- Fe diffusion and prevents Fe erosion. eAnk L Iron Layer |- . and Prupeny Vlsual UbSEWEtIDn
: gkt - Condition i
Duration Lﬂng | [ ; Substrate : Cu-Ni plated, oxygen free Cu platedDxdSmm Stencil thickness : 3000m, &00um gtﬂ?ﬁi:rlﬂ?{:k ness : 00 m FG wer Element
720 fl d |der h by Melted 400 . 1 | Chip maounted | l:I"'::lu'n-.-r:u.f L-lﬁmegt AR Reflow oven : Fﬂu_rmicl?lcid '._'all::_lsu1m aven from E F
Activators in /2M series flux cored wire solder have been it [ xigon froe upatla ' plate rigin Electric =
selected based on a careful investigation. As per the inves- S03X7Ca 3 : : oy e - '

with Co 300

tigation, Activator C which can perform maximum activator
duration and wettability, As a result, KOK| could develop an

all-round wire solder compatible with manual, automated Y | _ ‘Conventional ] ] CAX-E12 i
dl ldering. WL [ : = A Qlivenuonal SeAE e ..
4an asar zoldarndg sn_cu_FEfls L7, I . Sﬂax?ca !
. 100 | 954 r @® SAC305 "
N ® Sn60Pb \ )
L L L L] " N " ' u
Melting Behavior in Laser Soldering Fe diffusion [l Fe diffusion less [ Summrryera ey ey R /,.)
Connector Soldering: Captured by high speed camera ol ~ /
B Sapeio Mataral Cost: 70 v
6,00 +—— E12 series ensures stable and consistent soldering performance
Sh Solder preform : USS cost per 10,000 pe. with ultra low voiding and low splattering even on a large joint area
Alloy Sn 0. Elhg 0. 1Ag= 3.5Ag E12 : comparable volume with preform “ 5.00 which commonly requires a thick stencil| specially for a power
Land  Fesdwire  Solder End of Composition (%) gﬂﬁ lf 34':':"; Dngﬂ%ln 0.5Bi 2 device application.
preheat  solder meit  Wetting g : gt 5P 6.0In = 4.00
Comy ;f;::." 217-219 217-227 217-227 202-210 Siden V g Product name m  S5A48-E12
;t:‘h “'.’*_S ) 3.2/45 3.2 o1 £ leﬂu HH SnE.ﬂcAg 0.5Cu  5n 3.5Ag Sn 55b
Both old id d sald i A i, 1) > 1x10° '“'“[ 100 Mell int 217-219 221 238-241
oth wire solders can provide good solder- Solder prefonm 0.00 - = :
ing; however, competitor's product shows ROLO (IPC J-STD-004) ? Bratiom | c19 Brefarm | cq9 ‘Halide Content (%) 0
charred substance in flux residue. Sh BT
Sy SAC305 Sn5Sb SER LI X100 Smethe
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