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ABSTRACT: Using cells assemblies where two separate solar cells are mechanically stacked one on top of the
other is not a new idea. However, the combination with back-contact cells and with the small cell size in a flat-
plate micro-concentrator module yields advantages that were not recognized in larger size systems. assembly can be
automated, cell package can be molded in the SOE like an LED, hest is dissipated through the four leads of the
package, thermal stress is reduced, the cells can be combined in a series-parallel circuit to maximize power output.
These advantages encourage the search for new cells and technologies to be used in conjunction with a silicon
bottom cell, which is still the most mature and cost-effective photovoltaic technology.
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1 INTRODUCTION

Mechanically stacked solar cell is an old concept
that has been tried before the advent of monolithically
integrated multijunction cells [1, 2, 3]. The man
reasons why monolithic tandem cells were favored since
then are:

- high cost of assembling mechanically stacked cells
- optical lossesin the cell assembly
- thermal isolation of the top cell

We have revisited the mechanica stack concept for
use in combination with small optical systems in a flat,
high-concentration module like the one we have been
developing [1, 2]. In this type of module, small optical
elements concentrate sunlight on tiny solar cells only a
few millimeters a side. The small size of the optical
elements, combined with an optical configuration that
minimizes the focal length of the system, makes these
modules very flat, amost like one-sun flat-plate modules

(Fig. 1).
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Figure 1: Micro-Concentrator Module

We have studied how mechanically stacked cells
would integrate in such micro-concentrator modules and
whether the limitations seen above for larger size
systems would apply to small size cells.

2 REALIZATION
We have fabricated and tested mechanical stacks

combining our back-contact silicon cells with a dual-
junction GalnP/GaAs cell. The active area of both cells

was sized for use in a micro-concentrator using a 16 cm?
primary optical element with a geometric concentration
ratio of 256X.

The top cell was modified to have both N and P
contacts on the front side instead of the usua
configuration with one contact on each side. Since the
bottom cell has al contacts on the backside, the two
cells in the stack were completely isolated from each
other.

The bottom cell was soldered first onto an isolated
copper substrate like a flip-chip. An optica-grade
silicone was applied on top of the cell and the top cell
assembled with visual alignment to the bottom cell.
After curing, the silicone thickness was 7 microns.
Tinned copper ribbons were soldered to connect the top
cell to the substrate. Fig. 2 shows the assembly process,
Fig. 3 acompleted cell assembly.



