


that has out-of-spec CDs can be corrected to improve the wafer CD signature, saving the mask from rejecting back

to the writer. Finally, it can be used to improve a conforming mask to correct for the mask CD signature, which

improves CDU on the wafer while still allowing for the wafer fab to go back and correct the scanner and

lithography process signatures with a second CDC correction, referred to as “Multiple CDC” (M-CDC).

In order to characterize the net effect of the CDC process and the aerial imaging process we designed a mask with

programmed CD errors of up to 20nm (at mask level) on both line/space and hole patterns at 45nm and 65nm

design rules. The programmed CD mask was then sent for CD mapping with the AIMS45, and printed with the

immersion scanner. The AIMS45 CDU data was used to correct the mask to a close to ideal CDU with no

consideration for the wafer CDU data. After correction, the mask was measured again with the AIMS45 and

printed on the scanner again in order to prove the ability to close the loop of CDU improvement without printing.

Herein we describe the experiment and its results.

METHODS AND EQUIPMENT

Test mask- Pixer programmed CD test mask

The programmed CD mask contains both 45nm and 65nm design rules, with vertical line/space (L/S) and holes

patterned at both a 1:1 duty cycle and through pitch up to 1:10. The base cell has two 45nm sub-cells and two

65nm sub-cells, one each of vertical L/S and holes. In between the sub-cells, there are scatterometry targets

(OCD) for measurement using either CD-SEM, OCD, or AIMS45. Programmed CD errors in 10 steps ranging

from 0.0 to 20nm (mask level) were applied as part of the written design, and were applied to both the line/space

and hole patterns, and the optical scatterometry targets. The mask was a binary COG 6" mask fabricated at

Toppan Photomask in Dresden, and was pelliclized.

Figure 1. Programmed CD cell layout with base cell design. The mask also included clear calibration regions and a through

pitch array.


