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MATE 510   Materials Analysis                   
 
Virtual SIMS Analysis: UCSB Materials Research Lab 
 
Materials Research Facilities Network (MRFN.org) is supported by the MRSEC Program of the National 
Science Foundation 
Program Director: Dr. Craig Hawker 
Program Coordinator: Dr Amorette Getty 
XPS/SIMS Analyst: Dr. Tom Mates 
 
Problem Statement 
Determine the concentration (at%) of boron and phosphorous dopants in silicon wafers processed in the MATE 
435 Lab as a function of depth in the silicon to determine the p-n junction depths in microns. 
 
Sample Preparation 
Both boron and phosphorous were deposited as spin-on thin films (B2O3 and P2O3 in polyvinyl alcohol, PVA) 
and thermally diffused into silicon wafers (1050 oC for 2.5 hrs). Next, the dopant rich layers were etched from 
the surface of the silicon in BOE (buffered oxide etch, HF). The wafers with Phosphorous also experienced a 
drive-in thermal step at 1050 oC for 1 hour. We want to determine the concentration of dopant versus depth 
profile for the dopant elements that have diffused into the silicon and from that the junction depth. The junction 
depth values can be compared against stain & groove measurements made in the MATE435 Microfabrication 
lab for characterizing PMOS transistors and Solar Cells. 
 
Silicon samples (10x10mm) were diced from control wafers fabricated during the Winter MATE435 lab.  
One sample (P) was doped by the PMOS team and the second sample (S) was doped by the Solar cell team. 
We want to compute conc. (atoms/cm3) based on ion counts vs. time (depth) and a conversion factor provided 
by UCSB (Boron RSF = 6.1 x 1020 atoms/cm3). The depths of the analysis craters must be measured by a 
profilometer. 
 
For additional background read Kasap 5.2, 6.1, 6.10 and Campbell 3.5 
Please view the following training video on SIMS: http://www.youtube.com/watch?v=FOAhS62cW0Y 
 
 
SIMS Instrumentation & Experimental Parameters 
Phi 6650 Secondary Ion Mass Spectrometer 
 
Questions to consider asking the analyst: 
 

1. Are we using Static or Dynamic SIMS? What is the ion flux? 
2. What are the primary ions (mass/charge) for boron, phosphorous and silicon? 
3. What ion source is used for the analysis? Current (nA)? Energy (keV)? 
4. What type of mass analyzer is employed and what is the resolution? 
5. How would you compute concentration (atoms/cm3) vs. depth (μm)? 
6. What is the analysis area? 
7. What is the depth of the sputtered areas? 
8. What is the pressure in the sample chamber? 

 
 
 
 
NOTE: We will be meeting on 2/3 (Friday) in Bldg 2 Room 13  


