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This paper reports on the fabrication of high-efficiency back-side contact silicon solar 
cells in large ••olume for the '93 World Solar Challenge. The cells were used exclusively 
on the winning car, the Dream, made by Honda R&D Company, Ltd. The cell 

efficiencies were between 20�{ and 22;� (AMl.5G, 25
°

C) (G = global) and the average 
cell efficie11cy was greater than 21°;�. A11 important program of quality control was 
necessary to mai11tai11 a tight efficiency distribution and a high fabrication yield. 

INTRODUCTION 

0 ne-sun silicon solar cells with efficiencies of over 21 % have been known for some time; however, 
to date such cells have been fabricated only in laboratory quantities. Of course, reported record 
efficiencies are usually those of the best cells from the small, hand-made lots characteristic of 

laboratory production. For cells of area greater than 4 cm 2, only two types of cell have crested 2 l %,
the PERL (passivated emitter with rear local diffusion) celi 1 and the BSC (back-side contact) cell. 2 

Early in 1993, SunPower Corporation was contracted by Honda R&D Company, Ltd. to supply 6528 
BSC cells for the Honda Dream, a solar-powered racing car and winner of the 1993 World Solar Challenge 
in Australia.3 The World Solar Challenge is a 3013-km race across Australia, from Darwin to Adelaide,
which started on 7 November 1993. The solar cars registered in the race must have a solar array of 
maximum 8 m2, which corresponds to more than 4500 solar cells of 17.7 cm 2. Prior to this production
experience, there was great concern about the manufacturability and reliability of BSC cells. These 
concerns arose from the thinness of the cell (160 µm), the reliance on a very high recombination lifetime 
(2 ms) for good back-side collection and high voltage, and the closely interdigitated back-side metal, 
which could be prone to shorts. This paper describes our experiences in this project. We will show that 
in a production environment it is possible to establish enough quality control to tighten the efficiency 
distribution and to increase 'the average efficiency close to the efficiency record. Indeed, SunPower 
produced the 7000 cells with an average efficiency of 21.1%. 

BACKGROUND 

Since 1983, the silicon solar cells based on the BSC design have been among the most efficient solar 
cells, for both I -sun and concentrator applications. Several BSC cells, or derived designs such as the 
point-contact (PC) solar cells, held, or still hold, efficiency records. By 1985, an interdigitated back 
contact (IBC) silicon cell, designed for 50 x concentration application, was reported4 to be 21 % efficient 
under l sun (not independently confirmed active area efficiency). In 1986, active area efficiencies of 22% 
under l sun and 27.5% under 100 suns were reported with a PC solar cell. 5 Eventually, the efficiency
increased up to 22.7% for a large-area (8.525 cm2 and 37.5 cm2) PC 1-sun cell2•6•7 and 28% at 15 W cm - 2 

for a O. l 5-cm2 concentrator cell. 8 Although subsequent recalibrations would modify some of these

CCC 1062-7995/94/020143-10 

© 1994 by John Wiley & Sons, Ltd 
Received 9 December 1993 

Revised 29 December 1993 

HANWHA 1044




















