
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 20, 2017

High resolution mapping of non-patterned MRAM film stacks

Kjær, Daniel; Hansen, Ole; Henrichsen, Henrik Hartmann; Chenchen, Jacob Wang; Nørgaard, Kristian;
Nielsen, Peter Folmer; Petersen, Dirch Hjorth

Publication date:
2013

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Kjær, D., Hansen, O., Henrichsen, H. H., Chenchen, J. W., Nørgaard, K., Nielsen, P. F., & Petersen, D. H.
(2013). High resolution mapping of non-patterned MRAM film stacks. Poster session presented at 58th Annual
Conference on Magnetism and Magnetic Materials, Denver, United States.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43247884?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/high-resolution-mapping-of-nonpatterned-mram-film-stacks(63285c9d-f762-4735-822e-1f0a4ce964f8).html


• TMR is maintained at a steady level till close proximity of the egde of the processed area

• Variations in TMR are radially symmetric

• RA starts to decrease significantly at a distance of 50 mm from the wafer center

• Variations in RA are radially assymetric

• Full wafer map is needed for process optimization
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• Switching magnetic field

• Rt, Rb, TMR and RA is measured

• ̴94 s / point

• Measurement time is the limiting factor for 

high density mapping

New static field CIPT measurement routine

Fig. 1. Mapping of RA and TMR with 2 mm

step size (1613 points) on a quarter of the

sample. Usable wafer area is based on a

+/-10 % limit with respect to the mean value

at the center of the wafer.
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Fig. 2. Line scan measurements of RA and TMR with a step size of 1 mm along the X-axis

(upper graph) and Y-axis (lower graph) across the sample. The colored areas behind the

plots mark a +/-10 % band with respect to the mean values indicated by the dashed lines.

• Unacceptable RA variations across the wafer

• Optimization of production tools requires 

information of variations

Sample: 200 mm non-patterned MTJ, Co40Fe40B20/1 nm MgO/Co40Fe40B20

• Static magnetic field

• Rt, Rb and RA is measured

• ̴13 s / point
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Fig. 3. High density map of RA on the full 200 mm wafer obtained with 2 mm step size

totaling 6571 measurement points. The usable wafer area vs. edge exclusion zone is based

on an acceptance limit of +/-10 % with respect to the mean value at the center of the wafer.

Measurement time is 

reduced by a factor of 7

RA is the deciding parameter5-8
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Production challenge1-3

Standard CIPT measurement routine4
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