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Analysis of Fabrication Technology for Thick film Paste

Soo-Yong Kim, Won-Chae Jung
Dept. of Electronic Eng. Kyonggi University

Abstract

vty kg FEIE A E 29 ¥4 T wet vtgtel= AFF & Fubo]l:= Screen Printing,
Dipping, Brashing, Rolling2.2 T30}, 7l&dle o8 1A/ Jded, 345 22 AxX7)E, SId8Ta
Z71%, f71vRIgAzzIE, A7 7E, A3 7 &, 20 7]1E0] Ut B AT ERE 859
gdute AP Y2 A=7ES AANsnA I
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1. A &
oty Foto]l FROoZANE XV|EAE e T4 FHd 28 Az AR IH ¥ vgs
of we} TR FAZA e e FA Wyd o E4S 883l £4e Az dx {7 udyg
g TR, 9ete JFFA(vacuum evaporation), (Vehicle)st #71 #tdd (Glass Frit) € 2+ 3
sputtering, ion plating F%& screen printing, THAE E¥ste A= F
dipping, brashing, rolling®]t}.
we}A] thick film paste?d F7]% A8 F& & D 7ls 2 AR
T(Ag, Ag/pd ,pd, Au, pt, W, Ni, Mo/Mn....)°l
71 ¥l (Glass frit, oxide)9t 71 HFUCi(s= x 1758 E.

2, %714") 9 pasteEA FAHL A HokAF
& TYsHA EFH AE FY4 ZE(thick film
paste@}s}s},  ceramic¥ ¥ (condenser, varistor, Conductor Metal Powder, CO-
thermistor)®}] AFAZ,TFIAHIZHIC)Y =A Precipitated, metal powder
A, FAA, AFAAE 2L PCBSY =A4A A=

TLE AMEH R o

Kinds of paste |Functional Ingredients

Dielectrics  |Glass, Crystalline oxide powder

Resict Ru02, r02, BiRu207,
2. MEo Jw ML eSISIT 15n02, LaB6, Pb2Ru206...

21 71 Jlge A2H= 3FH)
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@ Condutor-¥d ¥ oz 87 HoEe EYoz
Low electrical resistivity, Good line resolution,
Good adhesion to the Substrateo]t},

@ 9 A FAH AEHE AT A=59] 5A

E 2 AFARY BA.

2| ¥3 A7 27 | 74
° (T) [AHR-cm)| 297 | oiw
Ag 961 16 ) 7] 1
Au 1063 22 7] 70
Cu 1084 1.7 A 002
Ni 1452 72 2y 0.03
pd 1550 108 7] 30
pt 1770 106 7] 100
Mo | 2617 52 a4 007
w 3377 55 4 0.08

@ F7] binder(Glass frit or oxide powder)

1 7lF _
Zigst Fut o] FAHE Fo sx 71%4

Bato] A 714

2) System
Glass frit system<Lead-borosilicate$} modifier
A3 A Rolx, oxide system(Bi203, Cdo,

Cu0)3} Mixed system< Glass frit9} oxide 23
g E-olth,
3) Properties

Viscosity$t a5 #HFH &4 L%, 24 3§ &
= 39, AFAE ot

@ 7] binder(Vehicle)
D 7lspastedZA (259 AT 2APREQ
#H4)8 Fd3ts Aol
AZEE ZER SEEHF Resin,
Cellulose,...)& £ol(Solvent)d] &3] AlA Az
23 A 54L& A =9 loJA Vehicle2
71 Fag daolt. =3 A F9 pasted F
59 2Ed BE flowEd B3 & Checkslok
Fig=2

%o HF filmol
Aol gasict

3) aFHE 54
(1)Easily and completely bum-out
(2)Long self life
(3)Low toxity
(4)Chemical inertness
(5)A small change viscosity with change in
ambient temperature
(6)solubility in other solvents
FAH =589 AxFHFL 29 14 2o

24 Yy3s 24

(.0, Lo W, Mo, ) [
L I 1" 2y a3
(Veicles) = [ {lanetary Mixen) || (Thre Aol il
231 g
(lass Fit, Oxide) [ | | #uEn
R
{Additves)
=
451
447
afas e
85 4E A

38 FHEERY AxTA.

2. Thick Film Paste®] 2§77 84
A -

Thick film®} AY Z=& ZA¥AY &9 3T
A A4 &g,

Thick filmol AH8-5% 23 mechanism 22+
aA A FHE TEET
@ Glass frit bonding

General requirements of glass frit

~High electrical resistivity

-Thermal shock resistivity

-Environmental inertness

-Low dielectric constant ® dielectric loss
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@ physical properties of glass frit
-Thermal expansion
-viscosity temperature dependence
-surface tension
~temperature dependence
-The reactivity toward substrate and other
inorganic binder
@ Typical Glass frit
~pbo(63wt%) B203(25wt%)
-Si02(12wt%)
1}, oxide bonding
@ Binder crystalline oxide(CdO, CuO, Bi:03)
@ Banding mechanism
-chemical reaction:A}3}E & substrates} W%
o s/s& FA
® 54
24 2E7 3 AP A35E& s1HH
binder@e} How, AWty oz 5%0)3te]th.
Solderability & wire bonderability7} %38

o,
? . //// et %
w.
Q

i

a7 2 Oxide Bonding®] ©@4H.

el

i

Mixed bonding
(Dbinder:Glass frit +crystalline oxide

(CdO, Cu0Q, Biz03)
@ binder ¥& H% 2-5%
® Glass frit bonding® oxide ¥ 7}A g
binder& YAU&E EFF2EZH, conductorEA4
9 BHY A8 e AAHLE ¥UYE de A
o] 7bsstth. EF oxidet&o] AA A 2
A FLFoRA Ao AYHE zZed FAH
binder¥ol €4% glass frite]l &% AR 2}

2.

Jm

%

B AZL27 WE AU 2AAZ0) YE 2
A glass7t AFEANR Lobe) @dgAde Ast
Alzic},
@ Mechanism

wetting@ ol 93 glass®t substrate grains
7+¢} mechanism-locking
® 53

Glass frit®] FHvigke] @3 Ywtzom
10-20%0°]ch. &4€ AF Fo] AYstA Fs)oi,
2HLET B 2HLEN YR BAY 244
o] AYAA A glass7t A3 EHoZ L9}
G944 E At AE F lev Ag/pd, pd/Aud T
o} A% Soldering® AT AZAEE BRF
£& thermal aging¥ dAsA Asiz} |

Newtonizn Dilatant

L R R N )

Shear Stress

3y 4. fAEo) sheard] WH&dte
dl7bx] e,
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Iy 4% pasted] HFAEAFAAN  AEEA
(viscosity of fluid)& ZALS $181AM  pasted]
viscosity = flow &A1& *a‘ﬁs}l“ g 7} de o)
45 ARt Paste
-plastic & thixotropic 1—:,‘—*3
Printing A2 7ol pastes ¥H]2
Z 7}A 3, o]RLE stirring™ paste ©]FA] A
o} Viscosity2] @A 3§ ZAE squeeze ©]% 9
ole)a doli}a paste’t screens THEUE ¥
shear rate7} A&7 Hi A= 73 As)
‘_E} 23y printing$9 A== Fr7] AlF
stedl oL AR FEE IEs7] WEorh
Paste®] rheology: printing~l9] o factor &
squeeze speed, screen mask RZ, sizeFTIH T
g ase oM HFAHQ BAE JHRY ol
% rheologyel ™3k olsliel B4 L thick film 3|
ZAz W Fosn, 53 3z 1UR A7
ol B3 ZH9= line resolution ¥ W$ F83}
t}. & 2¥Y5% screen printingAel thick film
paste?] A¥ < flow AI}BAE RAFE}

r

o2 pseudo
Aok B,

4 g 27) A

m.o rf‘
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Stirring

(1-99%) aes JRSYS

Viscosity (poise)

Time

3 5. Pasted] rheology.

4. 2 E

Paste®] 3 54& OF9 AgEE zgdty
E4& g3 stotstofof .

1) 3% 54 (viscosity of fluid)

@ pasted] viscosity= flowEA S A3

® pastel YutE o2  pseudo-plastic FHL
thixotropic 54 7} of3te},

@ printing A DA A paste BlRH ¥ %
NAEE 7HA3, o|RL stiring® paste©] FAl

b
)

¢

te}, viscosity?] VA TAaE sgueeze ©)
o 93 Yojuti paste’} screens F3 T o
€ shear rateZ} 297 I3 Az F33
gttt a8y printingd AEE FI1E7] A
e oA A8 FZEZ 3837 4o
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