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Abstract

We have applied front contact metallization of plated nickel and copper for high efficiency passivated
emitter rear contact(PERC) solar cell. Ni is shown to be a suitable barrier to Cu diffusion as well as
desirable contact metal to silicon. The plating technique is a preferred method for commercial solar cell
fabrication because it is a room temperature process with high growth rates and good morphology. In
this system, the electroless plated Ni is utilized as the contact to silicon and the plated Cu serves as
the primary conductor layer instead of traditional solution that are based on Ti/Pd/Ag contact system.
Experimental results are shown for over 20 % PERC cells with the plated Ni/Cu contact system for

good performance at low cost.
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Fig. 1. Schematic diagram of the conventlonal

TiPd/Ag contact system and new Ni/Cu
contact system for PERC cell.

2. 4 ¥

PERC #l¥3 A& AHE inverted pyramid 3
B2 texturing3dlil, & passivationd Fof
Ao 2 silicon} metal HEHEL 53 A2& §

[e]

g T Zoltd, PERC 779 ®Hlgdz A=
Ni/Cud HEL34d 71L& v A 05 Qem,

1353

A7 AAA 73R, A7 A12E, 2004E 129

7 500 m, (100) W&l FZ p-type silicon wafer

2 A28 WA silicon wafer BHE textur-
ing 871 98 inverted pyramidZ® 3dAstHc).
Pyramid 34& %"Hf} silicon etching®B & o4
4 Azt &l KOH &94& AH&3taich d™d
emitter 99 33 A3} 98] phosphorus®& &4t
AlA PN 3ES gt FHo HeE 4
92 A3 3, contact patterng FAd HEF
o2 Atguhg A7bak oy, Emitter A& 3438

_\L

& Mol 43S grid HElE patterning
AL, abskel Alzbe o dd silicon 71l
e FHA=IEOE AT Ni T8
Al Cu AFE Az gHoZ F2A
sttt A5 A Fo) cell€ forming gas
1ol A 400 T2 dAe 39 nickel silicided
st

A fFdx g8 A5 Jd 2 FW
€ SEM image® ##3|ch =3 d3e] HE
A& A7 $8 EF TLM (transmission
line model) WY& AS3tdth TLMyH-S 4wd
22 metal¥} semiconductor?] contact 4 H7}
of AHEEH[5], 4L A8 29 29 o] pattern
& Azt

z
d

3: s}
o 4 |
ot)l: mlo

off T oft |1
X ox
N

—» Metal

— Diffused layer

a8 2. Contact 18 548 #3 TLM pattern.
Fig. 2. The test pattern of TLM method.
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Fig. 3. Total resistance measurement of Cu/Ni/
Si and Ag/Pd/Ti/Si contact.
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Table 1. Output characteristics of high efficiency
PERC cells with Ni/Cu and Ti/Pd/Ag
contact system.

Ni/Cu Ti/Pd/Ag
Cell Area (cm®) 4 4
Voo (mV) 664.4 662.9
Jse (mA/em?) 381 377
FF (%) 79.81 80.46
Exr (%) 20.19 20.13
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