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Abstract

The solar cell electrical output parameters such as the open circuit voltage (V,.) and short

circuit current density (J.) are intrinsic characteristics depending on junction depth, doping

concentration, metal contacts barriers and cell structure. As a rule of thumb for solar cell de-

sign, the metal contact barriers for phosphorus doped emitter should have lower work func-

tion in order to provide lower series resistance. The fabrication of PESC (passivated emitter

solar cell) structure usually involves the use of titanium as a metal contact barrier. Chromium,

which work function is similar to titanium but conductance i1s higher than titanium is being

investigated as the new metal contact barrier. Although titanium has lower work function dif-

ference than chromium, the electric performances of chromium as contact barrier are higher

than titanium. This better performance is attributed to the lower resistivity from chromium.

This paper, therefore, compares the attributes of metal barrier contacts using titanium and

chromium.

1. Introduction
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Fig. 1. The effect of series resistance values

R on the I-V curves
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Table 1. The height of schottky barriers on n-type silicon

Metal Value of ®Bn(V) Silicide Value of ®Bn(V)
Al 0.66-0.76 CrSi, 0.59
Au 0.80 MoSi, 0.57
Cr 0.60 NiSi, 0.67
Mo 0.60 Pd,Si 0.73
Ti 0.52 PtS1 0.85
W 0.65 TiS1, 0.60
— — WSi, 0.65
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Table 2. Characteristics of metal

Metal symbol melting | Density Resistivity 27 C work Adherence to SiO,
point(C) | g/lem3 [x107° ohm-cm | function(eV)
Aluminum Al 660 2.70 2.7 4.08 very high
Chromium Cr 1890 7.20 12.3 4.40 very high
Gold Au 1062 19.32 2.2 4.82 very high
Molybdenum Mo 2610 10.22 5.5 4.20 high
Platinum Pt 1769 21.45 10.5 5.34 low
Tantalum Ta 2996 16.6 13.0 4.19 high
Titanium Tt 1675 4.50 50 ~4 very high
Tungsten W 3370 19.3 10—15 4,52 high
(001) face
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Table 3. Processing of the PESC cell

1. Texturing
2. Cleaning
3. Phosphorus diffusion — 200Q/

4. Phosphosilica glass strip
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10. Lift off

11. Al rear metal deposition

12. Al sintering

13. Silver electroplating

14. Forming gas(4% H, + Ar) annealing
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Fig. 4 The series resistance effect according
to the front metal width

BHOE AMSEINE
A3 2lol= ¢F 0.08eVE 7
3] & dutzx o2 HZE3*g8(contact
resistivity) = A8l &9 EF 5= 559 o
gl olste] dAEh 1y HEA G
Z8 4% s A e AR
FAIE 4 gle ARt A8 E/E4 A
o] HEA gL =H T g o ¢
sted AA =)= A E T FE21H o] # 34
2oz AZtE 4 Utk A& 22
Cr/SiPJ A3 27} TiSIETE 222 HEA
A3 e FHA] A RA 2 E A 7o)
ol e}, vt A7|HEETt

barnier

943 Crg olgdte] HPAAE AZT u),
AHATOR TIZ AMES PR e
NEq e 2Ech Cr Tig @&z%ﬂ—e_i

AF8-31 S o ek Ao a8 st mlvlE
U, 188 HYER Y A ZRA = 3—9_%& el
Z9) shtojtt.

Table 4. The result of PESC using different metal contact system

ID Voc Jsc FF Rs Eff Metal System
ec2-2b 650.6 25.2 81.9 0.250 13.44 Cr/Pd/Ag
ec2-2bb 649 .4 25.1 80.6 0.266 13.15 Ti/Pd/Ag
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Abstract

The solar cell electrical output parameters such as the open circuit voltage (V,) and short
circuit current density (J.) are intrinsic characteristics depending on junction depth, doping
concentration, metal contacts barriers and cell structure. As a rule of thumb for solar cell de-
sign, the metal contact barriers for phosphorus doped emitter should have lower work func-
tion in order to provide lower series resistance. The fabrication of PESC (passivated emitter
solar cell) structure usually involves the ﬁse of titanium as a metal contact barrier. Chromium,
which work function is similar to titanium but conductance is higher than titanium is being
investigated as the new metal contact barrier. Although titanium has lower work function dif-
ference than chromium, the electric performances of chromium as contact barrier are higher
than titanium. This better performance is attributed to the lower resistivity from chromium.
This paper, therefore, compares the attributes of metal barrier contacts using titanium and

chromium.
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