Substrate Alignment Mark Strategy Overview
Summary
The Leica Weprint 200 e-beam stepper uses alignment marks to establish a coordinate system that it can use to expose patterns relative to a previously exposed pattern. To determine the alignment position on the wafer, the electron beam is made to scan the wafer surface. In the process, electrons are scattered back to be intercepted by a BS detector. The placement accuracy of these patterns depends on the accuracy of the tool used to expose the alignment marks. To achieve the best alignment the alignment marks should first be exposed on the weprint200. If the alignment marks are exposed with another tool, the alignment accuracy of the Weprint 200 will be limited by the accuracy of the tool exposing the marks.                                  
A scan sequence first performs a global mark to determine the specific substrate coordinate grid which is referenced to the so called global marks. This grid is used for controlling the mark mapping run, which is carried out to locate the position of the chip marks. Once identified, the mark positions are stored and taken into consideration for sequence exposure.
Global marks are typically larger marks placed at the top and bottom of the wafer. These are used for course alignment and rotation adjustment. Chip marks are placed in the four corners of each chip and are used for placement, scaling, translation and rotation.
Alignment marks position and type
Two terms will often be used when describing global marks: claw_top and clawl_bottom.
Claw_top marks and claw_bottom which have three pieces should be placed on the top and bottom of the wafer, respectively. Standard global marks dimension are 3200 micron long, 1200 micro tall and 4 microns wide. Marks should be etched at least 1 micron into the substrate – 2 microns is ideal. 
 
Chip marks should be placed at the corners of each chip. In general, a chip usually covers no more than 14 mm x 14 mm. Each time a chip mark is used for an alignment it is essentially rendered unusable for future alignments.  If multiple levels of alignment need to be performed then multiple sets of chip marks need to be created. Marks should be etched at least 1 micron into the substrate – 2 microns is ideal.
Procedure
Once the CAD layout is complete and a total process flow is developed, a “zero level exposure” is first done on the Weprint 200. This is an exposure done to only expose the alignment marks. This exposure will include the alignment marks for the Weprint 200 and may include marks for I-line stepper, and any other tool in the process flow. This exposure is developed and etched to at least 1 micron. This exposure will ensure the maximum possible overlay accuracy for all following process steps. And etching the alignment marks will ensure that the likelihood of damage due to chemical or thermal processing is minimized.   

