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Electronics products are becoming smaller these days. Thus the technology to connect fine pitch

electrodes are very important. We developed the new soldering method for connecting FPC (flexible

printed circuit) and display device without applying any flux which deteriorates the insulation

property between electrodes. In the ordinary soldering method, flux was used to dissolve the oxide

film which interfere the soldering process. In new method, we have introduced alkane to remove

oxide film by physical reaction not by chemical reaction. When heat is applied and alkane is boiled,

volume expansion energy breaks the oxide film and desirable clean solder surface is obtained. As a

result, the connecting are become as much as the ordinary method does.
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Fig. 1 Arrangement of heating tool and specimens
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Table 1 Soldering conditions

Parameter Condition
Temperature of heating tool 450°C
Soldering time 10s

Pressure * 0.6 MPa

* . Force per conductor area
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Fig. 4 WDX analysis of copper powder distribution
in joined solder using alkane
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Fig. 5 Relationship between ratio of joined area
and boiling point of fluid
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Fig. 6 Calculated boiling energy of fluid

AL DB (L IFAZTORE RN TREL B2 LHT
&%, EEICBIVEDF 5 3AZOFEEERNIZ, 12A
RO ZHEE L CREMEMKRELLDICLEY
IANXF—-TH5B. LT, ZOHAIE, AE/SDfE
ERILRTETH B, FATZORERNIE, — 4 FA—5—
TH29DI2xd LT, AE/SIZ0FF—5—THY, I
ATZDOREREN LV EBPICKEWIEDbY S, LIz
Mo T, HRIC L AEEERrEmRETREINE, I3
ATCREOBIE IBIETTRETH L EEZ LN B,

3.5 BEEMAH = XLDREE

25, TANACERET7 Ty 7 ADL LA RE
PIERAEZ LTWhwWARHER L BAZREIC
&L T 200C THE (30 min) L, FHETOEHZEFR
KgHTIc L DG LIz, ZO8RE Fig. 7 TR 7
REIIREREEZFE >R ZF L 7)) 2 — VORISR
PRI Nz A LT, Cld, RUTC20 (=4 a4
> n-C20H 42) Tldmti 3 k-7, 12ATEAL
FZRIST KBEEFO>R)ZFL 7)) a—-LTn
SRR~V E C4 R C20 DL~V BL b
E25. ¥, CHHRFC20 2 HWTIRAZZMF LR
Blo B (HEES I - Bk L BROM O PWB %
HWTH), ZRBLAZCURUFC22MHELTNS,)
ICHET SEEDEE ST E WDX 12X DT o725 R,
ZXROSBIIME I NG, Doz srs, Cl4
B C2 AR EPTERHZ LEWEEZ LIS,

Concentration of lead (ppm)
Fluid A A A
Ci14 No detection
C20 No detection
Polyethylen
-glycohol
(Molecular
weight
=6000)

Fig. 7 Solubility of lead for alkane

RIGGEBAZCHBEIN-FPCERICCI4 ZEAL,
Fig. 8 IR L7k e 7 AN & ERIREETE—5 —
V=S & MEINE (1A 7ZIREE 290°C, 10%8) L
TIZATCZIFR SR, BUnEE S 721k, FAZOR
H» LIRS HANDBEDTHEF — ¥ = BTN
#riz (AES) I L 9oL/, ZoBalE, BAKE

— 928 —



A5 ZARRNCHR R N FHEO SRR AL ¥~
BERIAZZERET b EZ b3, £72Fig. 9 TR
Lizkdie, BAEBESIN FPCERICCl4 28
76 LBARCHK B Thnd# L (290°C A —7' > T 10 Roin#h),
R U7z, BBCR IR T UL, TR0 = 2 L X —
RERT2LOTICHERINBIURIZBEL 2w
2 L5, AFTRERF Fig. 10 IR L7, ik 2K
LA, BEVECBRALTWSY, BERRET
2, BEVBEREDOAICHEELTE), BRIRFER
CERELTVWAI bR S, Jhud, MEERRL
B AT B W TTA I RE OBALE ) TR S
NT, TAHFHBIFRL TV E#RTHSLLH{RT
x5, Wb, BEIANLY— (FHRERIC L 245
> TBRILEDEERE L TWAI LERLTW S,
DIk, EWEHEAD=ZXHE LTI, ZATTIERER
AT L TR LR L B L, [ ZATSRAHET
LTEBRESHITT T2 L#ETE S, Fig. 11 12ER
RzExRL7,

3.6 REEMBOMGE

BRERBOMEL LT, BHEM05] &M LikE

Fry—=F2=Anrta— Vol.3 No.1 1998

Breaked oxide film

Boiling energy
— breaking of
oxide film

Fig. 8 Experiment against-glass-board condition

Boiling energy
—evaporation

/

M L
el lZ20)

] D

Oxide film

L ki ki B
?’ o1

asaun
Fig. 9 Experiment in free condition

2REL, Fig. 12 1C#ERERL, CURUC20
PRHOLREAR, 779 7 2EAWBALRZN
EHbHbIehbird, 37, C20 2V Bl
BoWE % Fig. 13 123/ L 72, 1IZASHITK & % R BEAH*

Sn

1 ]

0 10 20 30 0
Sputtering time (min)

(a) Against-glass-board condition

10

Sputtering time {min}

(b) Free condition

20 30 [} 10 20 30
Sputtering time (min)

{ ¢ } Non-treatment
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