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Abstract: Ag paste has been used in the front electrode of the Si-solar cell. It is composed by Ag powder,

glass frit, binder, solvent and dispersant. The role of the binder and the solvent is to make a flow and a

printing property. However, it was not enough to report the printing properties with the variation of binder in

the controled viscosity, In this study, we selected 3 kinds of typical binder which were used as binder for the

paste in the industry, such as Ethyl cellulose, Hydroxypropyl cellulose and Acrvlic. Ag pastes using these

were prepared, controled viscosity and printed on the SiNy coated Si wafer. In the ‘A paste’ used Acrylic

binder, printed hight was highest and ‘H paste’ used Hydroxvpropyl cellulose binder was lowest. Because ‘H

paste’ was high viscosity due to the molecular weight, the solvent was added in the paste to control the

viscosity. Therefore, the content of solid was lower in ‘H paste’. The relative pattern width which is related

to the spreading of paste was the best in the case of ‘1l paste’ and 'EH paste” at 30T, It is thought that the

optimization of the relative pattern width is possible for a paste by the controling shear thinning phenomenon.

In the case of "A paste’, though printing hight was best, the pattern width was dependant on the temperature.

Keywords: Binder, Rheology, Ag paste, Front electrode

.M B

a. Corresponding author: hshin@kicet.re.kr

Copyright ©2014 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial  License  (hutp://creativecommuons.org licenseshy-ne/3,0)
which permits unrestricted non-commereial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

e ol Aol FolME w7
olu] ol4bsbgia wlZel @itk oleld HlYelLA)
= A F b A Q1 oA oy
otk [11. ¥4 el 7] Pzt wApEAe 9 A
G +Ue 98 A, FA AT, olviEe n¥ WA



s W29l PY wEAlz FAsol Ak [2]
AFAANA As FHe dHee dudge

Ag 90§ o183 AWATo 488k Hla Qo
Mo~ Puz AM F 2a9 Uy FHL AA
Y4spl Aok AU Yol ALgEE Ag dols

Bt Ag #9u, Zeha xyl g, uiel 3w

A Egste] o) ot [3-5l AHel o F A
o] AEAga Mol dge A= Qe Ag o

e Zgs Hgdxe Az 34H&
Aojehi=d Fag AFS vAE= AL vRIv e &
uf ] Aol mE FHo]xEe] f¥l 54 Aojolrt E
g 914 WA FUte HgFo] HIFHAR Eole
e e 48 #A2AFE 8L A HER ggA
Zle] &% "WolEg]i= shadowing lossE e A
gt [6,71.

HFHA el &S
aspect ratios 3£0]+
g 2l Aot} =S aspect ratio® 7FA & o] AE 9]
Mol F83 221 uiglvel F57F9k Y Aot
s Ao AY Ext FeolA HUE AT GHA
o] EojEo] AHAIY o] FolAl= Aol WAHT|
o f-oll A=) Q4] FH3} xolE A A3 oF &
tha kel A ol [89]. el ol# g WA= B
T-8kal A F7hA wiQle el Fiol wWE HolAEe]
A S5Ae] ol FAlHoR wagl ul gl

g B Ao opekg wely Fet &
ufjel] whElba] se]2ESE Alzstgicl zela o]E H
o|~EQ] fujo] & WEE F3lo FHo|2ES HEE
Aojate] Mol A4 FANA w7t Al v
e S AR, dapHoe R oy AFH
48 vigo uigrt A FAHA vAe= 4 S
M stara skl

Zglo) A7t

4 Ael

7Nte]

w0l 7] §lske]

Hloj B2 24

o o
==
(=]

Al

2. AlY uY

ol F 7ol i3t Ag #HlolAES] FHAA D <l
e Hosts wigidg e
(Acros organics, USA),
(Sigma-aldrich Co. Ltd., Korea), acrylic (Han suk
Composite Co. Ltd., Korea) & 3F%¢ A& upglg
8 Ag35id. dHelxE AF Al AMEE Bufe
Diethyvlene glycol monobutyl ether acetate (98.0%
Junsei Chemical Co. Ltd., Japan)® a-Terpineol

Z5r+ ethyl cellulose

hydroxypropyl cellulose

1. KIEEME, Vol, 27, No. 2, pp. 85-90, February 2014: J. W. Kang et al.

Table 1. The composition of Ag paste with the variation
of hinder.

Ethyl  Hydroxypropyl ' .
Type Ag  Glass celidoss  collbose Acrylic  Solvent Dispersant
powder  frit
E paste 42 25 13 - - 415 1
Hpate 42 15 - 13 . 415 1
EHpaste 42 25 6.5 65 . 415 1
A paste 4! 25 - - B3 415 1

(99.5% Daejung chemical and metals Co. Lid.,, Korea)ir
Aelalglar, A= BYK-111 (BYK-chemie, Germany)
& % A7)
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gte] Zhzhe] uwielulE XETsh= vehicle A3
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SO&E 1119 vEgR E3S £ Ag #9H 32 g, =
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o] wvehicle®} $H7  conditioning vacuum mixer
(ARV-200, Thinky, Japan)& 5% %+ 1z &% F,
3-roll millg ©]&3te] 73] wxRow 23 EFadli
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Fig. 1. The image of printed and sintered pattern and

the evolution of printing patterns using a roughness scan.
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Fig. 2. The viscosity of Ag paste with the variation of

binder and measuring temperature.
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Fig. 3. Viscosity control using the amount of solvent.

factorgbil shi= 7]&7]7} v]alA =7 vpepan, E paste
o} A paste?l 71&717} #HA el o] 7)L€7]=
shear thinning @74o] Advj} FZ8] dojr}pi=x5 L}
Bl FHEvE € 4 glew afoAM e upRIgEA
Hydroxypropyl cellulose® 38k 2497 o &
shear thinning factorg& YebWH-& ¢ 4 2o, ==+
g3 F4e ”ﬂ"]“‘E"l Ao & TS W] ufiel
ol& Hlo]AES HiE FYT FFEoR FHZ F 9l
A 548 v %IB-/P A HEE =Hse= 349
Al ]2 Bufjo] H|8o] rlEzul Bnji= <l F=
WAl A Fukalz] wjie] gl & Aqe] A A
o= IS vAA|WE A FHolli= 2 FH 21 gFe] ¢l
5 Zow FekEdc)
ayg 4% 8= JAx
o]-&3le] npglris} Ho|2E & Wslo] ule} Qg
A2l 1l gelE wlagk Z1geldd 80, 100, 120 um
ol AEE 7HA = 37HA 14 si®lel] diste] Qs =
o] & w3t A3} acrylic HIle]E o] &% A paste?]
A7k b & Q14 wolE el E pastee] 49-
7} 5 oAl Aa A e w2 Hydroxypropyl cellulose
2 RIE e e ~ET} 1_}.-—. _u]|o] A Eo| #H]ale] ol
zol7} BHAl vhElgt) o] A g vs A =4

Hees 248 #Hex=E8

7] Ho}’&] %”ﬂ & *‘fl“?}o'r""i ez Y
o] &tiko] 7hAw Zo] 1912l 4= g} ~1g]1 (a)9}
(b) Tl?)"ﬂ* FEHoR dehdes d¥ow QA4 #

o] F7FetA {13l Fr7E F7beks FWeol = ol

AL A £rel ~ao] FAF Aejela A
o] o] yolxH gl FHelA =1l opentl
el e] 7k=fo] Wol A shear rateS #AaA 7l &7}

12
| (@)
.
L5 = E paste .
—¥— E H paste
—#— Hpaste
—~ 8 . — - & Apaste
s
)
g
S
m -
4 e "- e ——
—— ¥
-
2 L i ] N 'l
80 100 120
Pattern width of screen (um)
12 :

(b) - E paste
< E H paste
<~ H paste

10~ + Apaste
— 8} . N
E
o
@ S ==
32 -
I
B
ne =
S e
2 L n o " 1
80 100 120
Pattern width of screen {um)

Fig. 4. The height of printed patterns with the variation
of binder and the temperature of paste: (a) 20C and (bh)
30°C.
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Fig. 5. The relative pattern width of printed patterns
with the variation of binder and the temperature of paste:

(a)20C and (H)30T.
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