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## 4670579221 : MAJOR ELECTRICAL ENGINEERING

KEY WORD: AMORPHOUS SILICON/MULTICRYSTALINE SILICON/SOLAR CELLS/

HETEROJUNCTION
WIPAKORN JEWASUWAN: FABRICATION OF AMORPHOUS SILICON AND
MULTICRYTALLINE SILICON HETEROJUNTION SOLAR CELLS. THESIS
ADVISOR: PROF. DUSIT KRUANGAM, D. Eng., 57 pp. ISBN 974-17-7149-5.

This thesis reports the study on fabrication of a-Si:H and mc-Si heterojunction
solar cells. The purpose is to improve solar cells that have low production cost and
higher efficiency. The thickness of the p-mc-Si substrates is 0.3 mm. The a-Si:H film was
grown by glow discharge plasma CVD method. There are two fundamental structures in
this thesis: 1) ITO/n-a-Si:H/p-mc-Si/Al'and 2) ITO/n-a-Si:H/i-a-Si:H/p-mc-Si/Al. In the first
structure, the p-mc-Si layer plays a role as the carrier-generating layer with incident
light. In the second structure, both of the i-a-Si:H and the p-mc-Si are carrier-generating
layers.

Various fabrication parameters were varied find the optimal condition for the
highest efficiency solar cells such as the SiH, discharging power, the a-Si:H thickness,
the chemical condition for wafer etching and the condition for the growth of the ITO film.

The results show that the highest efficiencies of the ITO/n-a-Si:H/p-mc-Si/Al and
the ITO/n-a-Si:H/i-a-Si:H/p-mc-Si/Al structures are 6.52% and 8.22%, respectively. The
spectral response of the second structure is widerthan that of the other, which implies
that both the i-a-Si:H film and. the p-mc-Si layer in the second structure are carrier-

generating layers.

Department____Electrical Engineering Student’s signature

Field of study___Electrical Engineering Advisor’s signature
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nslfuiuguusiazatin g7 3.2 uansninnisssenwinimestenan me-Si uazglil 3.3

udAsNTwTENuEUNIZanla Corning # 7059 Ml luanuAneAnusi

F197 3.1 THakAzIAnUseaad lunng g uuunsing

WHUFIY Tngilszasn
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TauzsialigqirsasguanyoyniAaiialsnis (Rotary Vacuum Pump) uaznudnsnasumsiias
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dunsauazuaialaliuan  nsldavAasdesssdnseiaduiiednsesliiniieeng

Asuan  (neaiRngloawin  wanandludaNeds  a5uasdudatiueandiauazfin i

funugagldfilan annNaulusiunas) 7U7 3.9 LAANANHZNIIRAFITIATLAT AN
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Flow meter
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Substrate Vaive
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3.2.3.2 n1sAANANLNazNDsSHATAADY

WANLN a-Si:H Nuanlmenszuaunis Glow Discharge Plasma CVD 1 Wan@un
Y -8 a da( v a dl ] < % QI
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Amiunslgnidnung a-SiH TuanianeninusiEusuiaan1sinfauwsugIu uaz

|
a A a 1 ¥

VNIIANEUUYH e UM UGIRNARINTUEY AaEudeaingfusing o Nidlad

q al a9 al
1

e vaduaniuesfaadnsninuauazasunnaNsunte luwaNiues A N

1 1
A a A

AaanNiuABENteuaun laaud paLIne a1 R ELansaulaaa

3

ARTUA
Tnaldindalninlunisuenaanadiammsizan a19wd 3.2 wansReulalnaagldmiunig
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Anenfinugaliiil IFinnsdpaneuzantFieismaeaduasanfingsoe
uasenfindifien Taeldlisunsanten Basic Lwsies NEC daainiiu Auti Data luldwand
Aogltlsunss MATLAB L‘ﬁl@m%‘qmmwmqquﬁuﬁuﬁ%wdwmumiﬂ%Lmﬁvgmmz
wpeAuTWAN @ WG ULaZAUIUNIAT Vo, |, FF, Efficiency Ansanau Tilsunsy MATLAB

Ao oA L, = o X
NAULIUTD “solarsim” NTHUAZLALAAIU

disp('Select the command')
disp(" 1. Import Data');
disp(* 2. Plot Graph');
disp(' 3. End");
mode=input('Enter your command : ');
switch mode
case 1
uiimport;
wait=input(");
name=input('Input Sample Number =','s"):
area=input('Input area : ');
i=data(1,5)+1;
V=data(2:i,1);
|=data(2:i,2);
P=V.";
Pmax=0;
for j=1:i-1;
if P(j)>Pmax;
Pmax=P(j);
k=j;
end
end

vm=V(k);



Im=I(k);
Isc=I(1);
Voc=(V(i-2)+V(i-1))/2;
ff=Vm*Im*100/Voc/Isc;
eff=Pmax;
run solarsim;
case 2
disp('Choose number to plot graph');
disp(* 1. 1-V Curve');
disp(' 2. P-V Curve');
disp(* 3. 1-V Curve and P-V Curve');
gmode=input('Enter number : ');
switch gmode
case 1
Vstart=input(" Input Vstart =');
Vend=input('  Input Vend =");
Istart=input(" Input Istart =");
lend=input(' Inputlend =");
infor=input('Do you want to show the output characteristics? (1:yes,2:no) : ');
clf;
plot(V,l,'Linewidth',2);
axis([Vstart Vend Istart lend]);
set(gca,'YTick',Istart:2:lend,'LineWidth',2, 'fontsize', 18, fontweight','oold’,
'fontname','EucrosiaUPC');
ylabel('Qutput Current (mA/cm~2)",'fontsize!,24,'fontweight','bold','fontname',
'EucrosiaUPC');
hold on;
plot(Vm,Im,'k+');
if infor==
text(Vend-0.35,lend-1,['Cell No. = ',name],'fontweight','bold");

text(Vend-0.35,lend-1-1*lend/20,['Area = ',num2str(area),' cm”"2'],
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‘fontweight','oold');
text(Vend-0.35,lend-1-2*lend/20,['Vmax = ',num2str(Vm),' V'],
fontweight','obold");
text(Vend-0.35,lend-1-3*lend/20,['Jmax = ',;num2str(Im),' mA/cm~2'],
'fontweight','obold");
text(Vend-0.35,lend-1-4*lend/20,['Voc = ',num2str(Voc),' V'],
'fontweight','bold");
text(Vend-0.35,lend-1-5*lend/20,['Jsc = ',num2str(Isc),' mA/cm”"2'],
'fontweight','bold');
text(Vend-0.35,lend-1-6*lend/20,'Pinput = 100 mW/cm~2',
‘fontweight','bold');
text(Vend-0.35,lend-1-7*lend/20,['Pmax=',num2str(Pmax),' mW/cm~"2'],
‘fontweight','bold');
text(Vend-0.35,lend-1-8*lend/20,['Efficiency = ',num2str(eff)," %'],
‘fontweight','bold');
text(Vend-0.35,lend-1-9*lend/20,['FF =',num2str(ff), ' %'],'fontweight','bold");
else
text(Vend-0.35,lend-1,['Cell No. = ',name], fontweight','bold");
disp('---Not show the output characteristics.---');
end
xlabel('Output Voltage (V)','fontsize',24,'fontweight','oold','fontname’,
'EucrosiaUPC');
case 2
Vstart=input(" Input Vstart =");
Vend=input(" InputVend =");
Pstart=input(' Input Pstart =");
Pend=input(" Input Pend =");
infor=input('Do you want to show the output characteristics? (1:yes,2:no) : ');
clf;
plot(V,P,'Linewidth',2);

axis([Vstart Vend Pstart Pend]);
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set(gca,"YTick',Pstart: 1:Pend,'LineWidth',2, fontsize', 18, fontweight','bold',
‘fontname','EucrosiaUPC');
ylabel('Output Power (mW/cm”2)','fontsize',24,'fontweight','bold’,
fontname','EucrosiaUPC');
hold on;
plot(Vm,Pmax,'ro');
if infor==
text(Vend-0.35,Pend-0.5,['Cell No. = ',name],'fontweight','oold");
text(Vend-0.35,Pend-0.5-1*Pend/20,['Area = ',num2str(area),' cm~2'],
fontweight','bold");
text(Vend-0.35,Pend-0.5-2*Pend/20,['Vmax = ',num2str(Vm),' V'],
'fontweight','bold");
text(Vend-0.35,Pend-0.5-3*Pend/20,['Jmax=',num2str(Im),' mA/cm~"2'],
'fontweight','bold');
text(Vend-0.35,Pend-0.5-4*Pend/20,['Voc = ',;num2str(Voc),' V'],
'fontweight','oold');
text(Vend-0.35,Pend-0.5-5*Pend/20,['Jsc = ',num2str(Isc),' mA/cm~2'],
‘fontweight','bold");
text(Vend-0.35,Pend-0.5-6*Pend/20, 'Pinput = 100 mW/cm"2',
‘fontweight','bold');
text(Vend-0.35,Pend-0.5-7*Pend/20,['Pmax="num2str(Pmax),' mW/cm~2'"],
‘fontweight",'oold");
text(Vend-0.35,Pend-0.5-8*Pend/20,['Efficiency = ',num2str(eff),' %'],
'fontweight','oold");
text(Vend-0.35,Pend-0.5-9*Pend/20,['FF = ',num2str(ff), ' %',
'fontweight','oold");
else
text(Vend-0.35,Pend-0.5,['Cell No. = ',name],'fontweight','oold");
disp('---Not show the output characteristics.---');
end

xlabel('Output Voltage (V)','fontsize',24,'fontweight','bold’,



'fontname','EucrosiaUPC');
case 3
Vstart=input(" Input Vstart =");
Vend=input(' InputVend =");
Istart=input(" Input Istart =');
lend=input(" Inputlend =");
Pstart=input(' Input Pstart =");
Pend=input(" Input Pend =");
infor=input('Do you want to show the output characteristics? (1:yes,2:no) : ');
clf;
[haxes,hline1,hline2]=plotyy(V,I,V,P);
axes(haxes(1));
set(hline1,'LineWidth',2);
axis([Vstart Vend Istart lend]);
box off;
set(gca,'YTick',Istart:2:lend,'LineWidth',2,'fontsize',18,'fontweight','bold’,
fontname','EucrosiaUPC');
ylabel('Output Current (mA/cm”2)",'fontsize',24,'fontweight','bold’,
'fontname','EucrosiaUPC');
hold on;
plot(Vm,Im,'k+');
if infor==
text(Vend-0.35,lend-1,['Cell No. = ',name],'fontweight','bold");
text(Vend-0.35,lend-1-1*lend/20,['Area’=",num2str(area),' cm"2'],
'fontweight','oold');
text(Vend-0.35,lend-1-2*lend/20,['Vmax = ',num2str(Vm),' V'],
‘fontweight','oold');
text(Vend-0.35,lend-1-3*lend/20,['Jmax = ',num2str(Im),' mA/cm"2'],
fontweight','obold");
text(Vend-0.35,lend-1-4*lend/20,['Voc = ' ,num2str(Voc),' V'],

fontweight','obold");



end

text(Vend-0.35,lend-1-5*1end/20,['Jsc = ',num2str(Isc),' mA/cm”"2'],
'fontweight','oold');

text(Vend-0.35,lend-1-6*lend/20,'Pinput = 100 mW/cm"2',
'fontweight','oold');

text(Vend-0.35,lend-1-7*lend/20,['Pmax=',num2str(Pmax),' mW/cm~"2'],
‘fontweight','oold');

text(Vend-0.35,lend-1-8*lend/20,['Efficiency = ',num2str(eff)," %',
fontweight','bold");

text(Vend-0.35,lend-1-9*lend/20,['FF = ',num2str(ff), ' %'],'fontweight','bold");

else
text(Vend-0.35,lend-1,['Cell No. = ',name],'fontweight','bold");
disp('---Not show the output characteristics.---');
end
hold off;
axes(haxes(2));
axis([Vstart Vend Pstart Pend]);
set(gca,'YTick',Pstart:1:Pend,'LineWidth',2,'fontsize',18,'fontweight','bold",
'fontname','EucrosialUPC');
hold on;
ylabel('Output Power (mW/cm*2)','fontsize',24,'fontweight','bold’,
‘fontname','EucrosiaUPC');
plot(Vm,Pmax,'ro");
set(hline2,'LineStyle','-",'LineWidth',2);
xlabel('Output Voltage (V)','fontsize',24,'fontweight’,'bold’,
‘fontname','EucrosiaURC');

hold off;

run solarsim;

case 3

disp('END PROGRAM');

otherwise



end

disp('Wrong command!');

run solarsim;
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