SPEC-SHEET RATINGS (from manufacturer’s websites, compiled by Bolko von Roedern, 08/04)

(ranked by module efficiency)

16.9% -- SunPower SPR210 (SunPower rear-contact cells)
16.1% -- Sanyo HIP190BA2 (single crystal CZ Si, HIT (amorphous emitter) 

Tcoeff = -0.33 %/C (W)

14.2% -- Sharp  NT-185-U1 (single crystal Si) no Tcoeff given

13.5% -- BP4170 (single crystal laser grooved buried grid cells, CZ-Si, Spain) 

Tcoeff= -0.5 %/C

13.3%  --  Shell Ultra175-P (single crystal diffused, "Siemens" California, 

semi-square cells) Tcoeff= -0.43%/C

13.3% -- Kyocera KC187G (cast multi-Si diffused cells) Tcoeff.(only given for 

Voc, -0.123 V/C)

13.0% -- RWESchott ASE-300-DGF/315 (EFG ribbon, diffused) 

Tcoeff.= -0.47 %/C

12.8% -- Sharp ND-167-U1 (multi-Si, diffused) no Tcoeff given

12.7% -- BP3160 ("Solarex" multicrystalline diffused) Tcoeff= -0.5 %/C

12.1% -- Shell SQ160-C (single crystal diffused, "Siemens" California, 

semi-square cells) Tcoeff= -0.52 %/C

11.6% -- Evergreen Solar EC115 (string ribbon Si) Tcoeff= -0.4 %/C

11.5% -- GE (AstroPower) GEPV-165M (reclaimed semiconductor single-crystal 

CZ wafers) Tcoeff= (up to) -0.5 %/C

11.1% -- Shell S115-C (multicrystal diffused, Germany) Tcoeff= -0.45 %/C

11.0% --  WürthSolar WS31050/80 (CIS) Tcoeff.= -0.36 %/C 
 9.4% -- Shell Solar ST-40 (CIS, California) Tcoeff= -0.6 %/C (W)

7.6% -- First Solar FS55 (CdTe) Tcoeff= -0.25 %/C  (A)

6.9% -- Kaneka LSU (single-j. a-Si) no Tcoeff given (comment: I have my doubts about the 58 W rating! NREL measurement 6.3%) (B)

6.4% -- Mitsubishi Heavy MA100 (single j. a-Si, VHF deposition), 

Tcoeff.= -0.2 %/C

6.3% -- Uni-Solar US-64 (triple-j. amorphous silicon), no Tcoeff given (comment: rating increase from 64W to 68W pending - then 6.7%) (A)

(W=NREL data taken show module within +/-5% of specified power, A=above specification, B=below specification for modules from respective manufacturing lines.  One-of-a-kind champion prototypes may be higher, but this table reflects only commercial product.  The NREL measurements are not representative for “typical product, as in some instances selected best modules from the manufacturing line were measured, while others were procured at random.)

Further comments:

For diffused ("screen printed") Si cells, choice of wafer/ribbon did not make a difference regarding performance. Similarly, I predict that choice of deposition "process" will not make a major difference within each cell technology for commercial thin film product in forthcoming years.

Very-High efficiency cells only with CZ (in future FZ?) silicon (and BP's Spanish factory seems to "struggle" with performance?)

High efficiency cell processes (HIT and laser buried grid) have no benefit for standard PV wafers.

Thin films have to close a performance gap, but are "within range" (don't forget that many Si modules are also offered, that means produced, with lower power ratings than the "best" chosen for the above comparisons) How should the silicon industry be characterized today?:  My take -- "Typical best" Si module efficiencies (except for Sanyo, SunPower) are 12-13%!  Typical is then more like 11-13%.
