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Abstract

Photovoltaic solar cells are all in the incident because they are not converted into
electrical energy, high-efficiency solar cells in order to reduce the loss of elements
must be. Significant factor in the loss of solar cells, optical loss and electrical loss
can be divided into. Optical losses occur when the sun will be joined on the surface
of the reflection, the shadow loss due to electrodes, and the losses are in the solar
wavelengths. Commercialization is currently the most common solar cells on the
front of the light incident on the electrode is formed. Therefore, the shadow caused
by the electrode to cover the dead area of the sun, due to factors that hinder the
absorption of sunlight which is shadowing them and conversion efficiency of solar
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cells is the inhibition factor. These barriers to eliminate the electrode linewidth
reduces the shadowing to reduce, but simply of the electrode line width is reduced
electrode area by reducing the series resistance elevates this because to improve the
electrode Aspect ratio(height/width) to increase Ag development of paste is required.

In this study, aspect ratio of screen-printing method to increase the electrode Ag
paste composition of the binder for the characterization of rheology in the shadow of
the electrode by reducing the optical loss of the photoelectric conversion efficiency of
solar cells to boost the performance measures was. Properties and printability of the
paste, the binder resin sintered characteristics that affect the thermal properties are
excellent with a good screen printability acrylic resin, ethyl cellulose, using a resin
were evaluated. Prepared paste rheology properties, was formed to evaluate the
electrode conductivity and aspect ratio.

Keyword : silicon solar cells, screen printing, aspect ratio, Ag paste, characterization
of rheology
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Figure 1. SEM Pictures of Ag powder. Figure 2. SEM Pictures of Glass frit.
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Table 1. Blend System of Resin/Solvent/ Ag Powder / Glass Frit

Material Weight(%6)
Paste No. 1 | 2
Ag Powder 85
Glass Frit 4
Ethyl Cellulose 3 -
(Mn. 6~70,000)
Non-Volatile Acryl _ 3
(Mn. 2~30,000)
Solvent Terpineol 8

2-2-2. Ag Sol=E9 A A9 YA

Table 18] =32 AZE 2FF9 dol2E9} A4 23% < (screen printing)y
€ o838 AHE HY Ax BFY A2 FAA ALFHm, ARF AAE BALY
Ag Ho|2EE vE MEZ 3l H¥EL AYsPT. 23¥ 94 F A HIHE
a#ate 80m(line)?] vhaz sfele] 23d B AMEsd BAF 23¥W 472 @
W dol7t 6endl A Y TEA AYE A9 HE L FAR vAE 2349
AH71e] =L Table 29 #th

150X 1587t &A1& FLAII]E preheating FAE AR F 50TAA 650CTHA
10C/minE @23y H7|2o] 4243 HIE I AXE A4 A3 Hd e gAdsiqo

Z

A

Table 2. Specification of Printing Condition

Contact off Squeegee Squeegee .
Gap Angle Speed Air Pressure
Value 8mm 80° 5cm/sec 45kg

2-3. &34

Azd Hol2Ed o8 ¥ AT Jee #8 Hv|H(HISCOPE Advanced
KH-3000, HIROX)# ¥ ==XA(S]J-401, Mitutoyo), SEM(Scanning Eletron
Microscope, Hitachi, Japan)€ ¥3] #4333, AT Hol2E7} 43 A7 A=A
& @7 AME 4 F " R ol #7) HIEE AR 2FAHA AA
ofof gth B A7) ALLd ol3d HHWHY e AEEe A H A9 non-volatile A E¢
¥ EHEAL TGA(Thermal Gravity Analysis, Perkin-Elmer, USA)E ZAEssch A
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Figure 3. Shear rate dependence of viscosity for Ag paste.

B QT8 AN A7 ARG WolAE 1, 29 AML BAS) Hol2Eg ¥4 A% 5
4 MTHAT. AYAEZO A NG AHET AI2E 19 A%, 1~2pme) Aed
el A Hol2E f54e 999 A7 BNASE Mo 2EY HES F55TL 2~3
ome) AeFlN FEIA(vield poind e FHAH, AR AAt FAUFE FEA B



@548y #2874 ALE 20104,

o} & shear-thinning AFE A|Z§c) o}=d HALT Aoz Bxzge] 2 oy
AEgEo 2 f9 RS F& AAY oA A A N2 97 (entangle) 8
golvh, Hd #49 7] " 79 g g F=s A5 A oldm ddgn
ot=d #HZE& AMEE Hol2E 29 HA$, 27 Ax FX7} Hol2AE 19 $£XET 10
B Zt7tel EA ettt olad #HAe AA FFAol 2: oka¥ HF B Q1
g3 77188 o) AEE 2eye A oldx wHn, AvFY A7 FAESS
HE7} WolA & shear-thinning A% ¢ Jehdd3™ do]2E 1, 2 2% 100pm A%
g oA 20,000~30000cpsFESY $X& Ve, 238 BN HolAES EEY
o] ¥3¥ Aoz GAHT Hlm AT A BAY Hol2ESY HE FAE Figure 39
A el sl

AR A ARRAAE T T
petered pusess *;‘rl e Pagte 1 @'
E : t:'( : gt Pagte 1 G
;;;;; 5 Daste 2 &
woiio Pagte 2 G

. AG

AG”
Y ~v- BG"

10000 | o+

G' & G" (Pa)

FO0D Lo s e g e e _.

Y "‘v_‘\g‘...“g..',.l R ‘.,‘.g.: .
3 : & i L T 5

: esnln ..
; ¢ ¥ * Gmw
: i % |
L LTI A e

Stress o {1}

Figure 4. Strain dependence of amplitude for Ag paste.
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Figure 5. Electrode pattern shapes of the Ag pastes after sintering.
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Hol2E F4 HEA A AN Hol2E 1L we Z4 FHF JYdME H
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Table 3. Average Aspect Ratio of Electrode Pattern after Sintering

Paste No. 1 2 A B
e 4
Az 3 /22 %) 18/ 16im 21/ 18m 14 /12um 22 /19um
e =
(AR F /24 %) 135/ 120m 95 / 80m 125/ 110zm 105/ 90¢m
23 ¥
Aspect ratio 0.13 0.22 0.10 0.21
EFA/E)
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Figure 6. Thermal decomposition behavior of binder resin.

Table 4. Conductivity of Electrode Pattern

Paste No. Conductivity
1 35 x10® Q- cm
2 31 x10®° Q- em
A 34 x10° Q- em
B 48 x10° Q- cm
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