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Data for Chip Aluminum Electrolytic Capacitors
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Difference of Adherence Intensity by Reflow Temperature

No) diffexence was seen between Bbh-=tree and Ph-contamed

at the testedretlow temperature conditions

Adherence intensity at each condition (Using ¢ 10 X 10L, Average of 10 pcs.)

Reflow condition (Temperature at terminal)
Plating type Kind of solder
220°C | 223°C | 227°C | 230°C | 239°C | 245°C | 250°C
B e 127N | 127N | 127N | 118N | 108N | 108N | 108N
n—-37Pb
Present
CP wire Lead-free solder
Sn-3.0Ag-0.5Cu 127N 127N 127N 118N 108N 108N 108N
Sn-Pb
Eutetic solder 127N | 127N | 127N | 127N | 118N | 108N | 108N
Sn—-37Pb
Lead-free
CP wire Lead—free solder
Sn-3.0Ag-0.5Cu 127N 127N 127N 127N 118N 118N 108N
Sn-Bi
Method of examination :Based on JIS C 0051 (Adherence intensity)
Reflow system : TAMURA Corp. Air Reflow System TAS30 - 30DH
Base Material : Woven glass fabric epoxy resin copper-clad laminate
Base size 1100 X 40V X 1.6tmm (Based on EIAJ RC2363 - 2)
N ° °
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Adherence intensity after thermal shock test

Nossignificant difference i adherencenmtensity between

“eutectic solder= and *lead-lixec solder> was seen at the tested temperature
Theadherence intensity was kept'more than 60:N after thermal shock test

@ Adherence intensity after thermal shock test
Condition:-55°C< +105°C 30 min. respectively, 500, 1000, 2000 cycle

Results of adherence intensity test

=1
85 n=10

@ Sn-Pb plating Sn-37Pb solder
@® Sn-Bi plating Sn-37Pb solder
@® Sn-Bi plating Sn-3.0Ag-0.5Cu solder

Method :Based on JIS C 0051 (Adherehce intensity)
Thickness of applied solder : 150 4 m

Terminal :0.24mm pressed terminal
(Made from ¢ 0.45 CP wire)

(N)

Reflow condition

For Sn-37Pb solder
Peak temp. 230°C, duration of over 200°C : 20 s
For Sn-3.0Ag-0.5Cu solder
Peak temp. 250°C, duration of over 230°C : 30 s

0 500 1000 2000
cycle
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Shear strength

« Shear strength / Chip type
Test standard : JIS C 0051

‘ Reflow soldering profile :

Peak temperature ;230°C ,above 200°C ; 20sec for Sn-37Pb Solder
Peak temperature ;250°C 5sec, above 230°C 30sec for Sn-3.0Ag-0.5Cu Solder

Solder paste thickness : 150um
Lead wire diameter (original) : D= 0.45mm

Shear test result n=10

c | |
o ; : MAX
=] H H
S« 80 : : EAve.
c . ¢ 3 e : : MIN
O gl fi .v;nm_-ll-wi-"'-"M‘:!’r:‘:‘a-'.:dl‘iwﬁ‘l‘:ﬂ'.!-’&ﬁa i _I i i
(&) ; _ 75 : s :
: e T e
= 70 : :
'g m 5 5
o | |
&) 65 T T
| |
c I I
2 60 ' :
T O Condition Condition || Condition
g '&}}-? e A S S R R B R i o A B C
3 : : -

Condition A :Sn-Pb finish Sn-37Pb solder Norsignificant difference was seen.

Condition B :Sn-Bi finish  Sn-37Pb solder All'the solderjoints have enough shear strength
Condition C :Sn-Bi finish Sn-3.0Ag-0.5Cu solder
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Shear strength after Temperature Cycling

« Shear strength/ Chip type / Reliability (1)

Reliability test condition :
Temperature cycle ; -55°C /+105°C for 30 minute each ; 500, 1000, 2000 cycles

Test standard : JIS C 0051

Reflow soldering profile :

Peak temperature ;230°C ,above 200°C ; 20sec for Sn-37Pb Solder
Peak temperature ;250°C 5sec, above 230°C 30sec for Sn-3.0Ag-0.5Cu Solder

Solder paste thickness : 150um
Lead wire diameter (original) : D= 0.45mm

Shear test result

n=10
23 @ Sn-Pbfinish Sn-37Pb solder
@ Sn-Bifinish Sn-37Pb solder
20 @® Sn-Bifinish Sn-3.0Ag-0.5Cu solder
e
i)
‘m = > >
5 < Nojsignificant
% 70 L Deterioration difference
M in shear'strengsh
55 EFWE. - oG
MM ol solderjoint:
0 500 1000 2000

Number of temperature cycles
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Shear strength after High Temperature Storage

» Shear strength / Chip type / Reliability (2)
Reliability test condition:
High temperature storage at 105°C for 500, 1000, 3000h
Test standard : JIS C 0051

Reflow soldering profile :

Peak temperature ;230°C ,above 200°C ; 20sec for Sn-37Pb Solder
Peak temperature ;250°C 5sec, above 230°C 30sec for Sn-3.0Ag-0.5Cu Solder

Solder paste thickness : 150um
Lead wire diameter (original) : D= 0.45mm

Shear test result

n=10
4] ® Sn-Pbfinish Sn-37Pb solder
@® Sn-Bifinish Sn-37Pb solder

20 ® Sn-Bifinish Sn-3.0Ag-0.5Cu solder
e
(®)]
c
5 T T
[77] E . .
g~ No'significant
5 ' 1= Detenoration difiérence

hAAXC in shear'strengsh
5 Eﬁfﬂ of solderjomnt:
0 a00 1000 4000

(h?
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Pb Free

e Shear strength / Chip type / Reliability (3)

Reliability test condition :

PCT(Pressure cooker test) ; 105°C, 100RH% for 120, 250h
Test standard : JIS C 0051

Reflow soldering profile :

Peak temperature ;230°C ,above 200°C ; 20sec for Sn-37Pb Solder
Peak temperature ;250°C 5sec, above 230°C 30sec for Sn-3.0Ag-0.5Cu Solder

Solder paste thickness : 150um
Lead wire diameter (original) : D= 0.45mm

Shear test result

=10
4] @ Sn-Pbfinish Sn-37Pb solder
@ Sn-Bifinish Sn-37Pb solder

g0 @® Sn-Bifinish Sn-3.0Ag-0.5Cu solder
C
55 Nojsignificant
g 70 - Deteroration diffexence
@ AR in shear'strengsh

63 Eﬁfm_ ofisolder joint-

y 120 250
(b
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Data for Miniature Aluminum Electrolytic Capacitors
and Lead-wire Type Film Capacitors
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Solderability

 Solderability of lead wire NosSignificant difference
Was seeniin both

Wetting balance method using non-activated flux Z/ex0Cross tine comparison of:

PCT treatment : 105°C 100%RH 4h Sn=3Phb finished lead=wire
With: Sn=0.5B1and Sn

- Sn-Bi finish (D= 0.6) - Sn finish (D= 0.6)

o
9]
\®]
W

-+— Sn-3Ag-0.5Cu

I -o- Sn-3Ag-0.5Cu
-+~ Sn-37Pb 2

- Sn-37Pb

[\

'\ Sn-0.5Bi
A |

| v
Sn-3Pb \:\

Sn-3Pb Sn-0.5Bi
230 240 250 260 230 240 250 260
Solder temp. (°C) Solder temp. (°C)

p—
9,

—

Zerocross time (s)
Zerocross time (s)

S
(9]
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Tensile strength

* Tensile strength / Lead wire type

Test condition:
> . Pull Speed - 20 mm / minute
Holding Samples - 10 pcs. / each
fixture Solder Bath temperature - 230°C for Sn-37Pb solder
245°C for Sn-3.0Ag-0.5Cu solder
Lead wire diameter - 0.6 mm

SEM photograph of solder joint

Tensile strength test result
Sn-Pb finish Sn- Sn-Pb finish 150 5
37Pb solder Sn-3.0Ag-0.5Cu solder

- —= ® S,37Pb MAX
2140 ® Sn-3.0Ag-0.5Cu Ave.
= MIN
< —
2130 lt = ™ T
: P s 0
I . / I A
5 7 N4

_P
110 Sn-Pb Sn
Sn finish
Sn-37Pb solder

Nojdifferencewasiseen between
PhlreeandiPh=contanned solderjomt;
whichiwas not damaged during the test.
TFhelead=wiresiwere broken doyin:
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Tensile strength after Temperature Cycle

* Tensile strength / Lead wire type / Reliability (1)

Reliability test condition:
Temperature cycle ; -55°C /+105°C for 30 minute each ; 500,1000,2000 cycles

Test condition : Pull Speed ; 20 mm / minute
Solder Bath temperature : 230°C for Sn-37Pb solder 1\.10 s1g.n1ﬁc?nt
Deteroration difierence

245°C for Sn-3.0Ag-0.5Cu solder i tensile strength
ofisoldexr’joimi:

Lead wire diameter : D=0.6 mm
Tensile strength result

* Sn-Pb finish * Sn finish
150 150
® Sn-37Pb ® Sn-37Pb
140 ® Sn-3.0Ag-0.5Cu ® Sn-3.0Ag-0.5Cu
1 1 — T -
MAX - MAX
E Ave. E Ave
MIN MIN
1 1 1 ! l l 1 1
0 500 1000 2000 0 500 1000 2000
Number of temperature cycles Number of temperature cycles
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Tensile strength after High Temperature Storage
* Tensile strength / Lead wire type / Reliability (2)

Reliability test condition: No significant
High temperature storage at 105°C for 500,1000,3000h Deterioration difference
Test condition : Pull Speed ; 20 mm / minute i tensilestrength

ofisoldexrjoini:

Solder Bath temperature : 230°C for Sn-37Pb solder
245°C for Sn-3.0Ag-0.5Cu solder

Lead wire diameter : D=0.6 mm
Tensile strength result

e Sn-Pb finish * Sn finish
. ® Sn-37Pb . ® Sn-37Pb
Z 140 [ ® Sn-3.0Ag-0.5Cu Z 140 |H_® Sn-3.0Ag-0.5Cu
T == Bl T -
T T —= - == T T
MAX MAX
EAve. EAve.
MIN MIN
| | | | , I l | |
0 500 1000 3000 0 500 1000 3000
(h) (h)
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Tensile strength after Pressure Cooker Test
* Tensile strength / Lead wire type / Reliability (3)

PCT(Pressure cooker test) ; 105°C, 100RH% for 120, 250h Deterioration difference

Test condition : Pull Speed ; 20 mm / minute i tensilestrength
Solder Bath temperature : 230°C for Sn-37Pb solder of solder jpint.
245°C for Sn-3.0Ag-0.5Cu solder
Lead wire diameter : D=0.6 mm
Tensile strength result
50 * Sn-Pb finish 0 * Sn finish
. ® 3Sn-37Pb ® 3Sn-37Pb
Z 140 ® Sn-3.0Ag-0.5Cu ® Sn-3.0Ag-0.5Cu

|

1 E—

1 1
MAX MAX
EAve. EAve.
MIN MIN
| ] ]
0 120 250 0 120 250

(h) (h)
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Data for Large Can Aluminum Electrolytic Capacitors
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Solderability

NEE05-0607

Test condition

1. Measuring instrument : Solder checker by RESCHA
2. Treatment : PCT(105°C/100%R.H. 8hours)
3. Solder bath temp. : 230°c, 240°c, 250°C, 260°C

(Flux : Tamura-kaken NA-200 ethanol)

Specimens

Comparing Sn 100% finished with Sn-Pb finished terminal

Solder
(1) Sn - Pb (JIS:H60A)
(2) Sn -3.0Ag - 0.5Cu ( Senju Metal Industry Co., Ltd. )

1
Snap-in

\Terminal Typy

NorSignificant difference
was seeniin the test

After Treatment

- —8— Sn+3.0Ag+0.5Cu
§|n finish —&— Sn-Pb

Sn-Pb finis

Initial
40 I 4.0
—8— Sn+3.0Ag+0.5Cu —_
) —A— Sn—Pb 2
o 30 | o 3.0
= £
£ =
@20 | o 2.0 |
o o
(8] (&)
°1.0 o 1.0
s
0.0 0.0
220 230 240 250 260 270 220

TEMP (°C)

230 240 250 260 270
TEMP (°C)
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Tensile strength

NEE05-0607

* Tensile strength / Lead wire type

L)

Mpulling

Test condition:

Pull Speed - 20 mm / minute

Solder Bath temperature - 230°C for Sn-37Pb solder

245°C for Sn-3.0Ag-0.5Cu solder

V¥ Current terminal

Current solder Sn-Pb

Lead free solder
Sn-3.0Ag-0.5Cu

Tensile strength test result

wlLead Free terminal

Current solder Sn-Pb

Lead free solder
Sn-3.0Ag-0.5Cu

250 V¥ Current V¥ Lead free
225 - - - =
o ® ® o
200 _ - -
Z
<., 175 Sn-Pb Sn-3.0Ag Sn-Pb Sn-3.0Ag
150 -0.5Cu -0.5Cu
125
100 ‘ |
0 1 2 3 4 5

No difference was seen between

Ph-ixee and Pb-contamedim the result

Speed & Flexibility

nicllicon




Fixedness strength NEE03-0607

* Tensile strength / Lead wire type / Reliability (1)
Reliability test condition:
Temperature cycle ; -55°C /+105°C for 30 minute each ; 500,1000 cycles

Test condition : Pull Speed ; 20 mm / minute
Solder Bath temperature : 230°C for Sn-37Pb solder

245°C for Sn-3.0Ag-0.5Cu solder i tensile strength
ofisoldexr’joimi:

Nojsignificant
Deterioxation difference

Tensile strength result

V¥ Current terminal (Sn-Pb) V¥ Lead free terminal (Sn:100%)
250 250
225 - - 225
. & -
200 - &= _ 200 .- { 2
Z Z
175 Sn-Pb 175 Sn-Pb
190 " sn-3.0Ag-0.5Cu 150 — Sn-3.0Ag-0.5Cu
125 125
100 | | ‘ | | 100
0 500 1000 0 500 1000
[cycle] [cycle]
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Tensile strength after Temperature Cycle NEE03-0607

* Tensile strength / Lead wire type / Reliability (2)
Reliability test condition:

PCT(Pressure cooker test) ; 105° C, 100RH% for 120, 250h Nojsigniticant

Test condition : Pull Speed ; 20 mm / minute Deterioration difference

i tensile strength
Solder Bath temperature : 230°C for Sn-37Pb solder ofisolder joint.

245°C for Sn-3.0Ag-0.5Cu solder

Tensile strength result

V¥ Current terminal (Sn-Pb) V¥ Lead free terminal (Sn:100%)
250 250
225

225 - -

200 .k 1 ! 200 s .l :
Z Z
=, = 175

175 Sn-Pb Sn-Pb

150 Sn-3.0Ag-0.5Cu 150 Sn-3.0Ag-0.5Cu

125 125

100 | ‘ | | | 100

0 125h 250h 0 125h 250h
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