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ADVANCED X-RAY TOPOGRAPHY
MORE INSIGHTS INTO SEMICONDUCTOR MATERIAL QUALITY

X R T m i c r o n  T o o l  F e a t u r e s  a n d  B e n e f i t s

• XRTmicron from Rigaku i s  a fast ,  h igh-resolut ion X-ray topography system for non-

destruct ive imaging of crystal lographic defects  for samples up to 300 mm in diameter.  

• Various types of d is locat ions and non-uni formit ies  with in bare s ingle crystal  wafers  
inc luding semiconductors  (e.g.  S i ,  Ge,  Diamond, SiC,  GaN, AlN,  GaAs,  InP,  CdTe,  

CdZnTe) ,  ox ides (e.g.  sapphi re,  ruby,  garnets ,  vanadates,  n iobates ,  quartz)  and hal ides 

(e.g.  f luor ides,  bromides) ,  wafers  with epi layer structures,  part ia l l y  processed wafers ,  as  
wel l  as  bonded wafers  can be imaged in ref lect ion and transmiss ion mode. 

• Scan speed ten t imes higher compared to that of conventional  systems i s  achieved by 

combining a high-br i l l iance dual -wavelengths X-ray source,  the MicroMax-007 DW with 

Kα of Cu (40 kV 30 mA),  Mo (50 kV 24 mA),  Cr (35 kV 25 mA),  Ag (60 kV 13 mA),  and 
X-ray mirrors  opt imized for the topography appl icat ion.  

• Digi tal  images of crystal lographic defects  can be captured by ei ther a h igh resolut ion 

XTOP (5.4 μm per p ixels ) ,  an ul tra-high resolut ion HR-XTOP (2.4 μm per p ixels )  CCD 

camera or the HyPix-3000 s ingle photon counting X-ray detector (100 µm per p ixel )  for 
extremely fast  measurements .  

• Cross sect ion topography inc luding 3D defect reconstruct ion gives  the poss ib i l i ty  to 

local ize defect s tructures within the sample volume.

• Samples were mounted hor izontal ly  for minimum art i f i c ia l  s train to wafers  and an 

automatic wafer curvature correct ion for best defect image qual i ty  i s  part  of the 
measur ing procedure.

• System operates  fu l ly  automated inc luding X-ray anode,  detector,  and opt ics  switch,  

opt ics  and sample al ignment,  and image col lect ion.
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TYPICAL APPLICATION EXAMPLES COLLECTED WITH XRTMICRON:

Defect visualization and quantification for 4H SiC substrate for power electronic application

1st row, left: X-ray transmission 

topogram of the 101 reflex for a full 

100 mm 4H SiC wafer.

1st row, right: More detailed section 

of the wafer.

2nd row: Quantified Threading-Screw-

Dislocation (TSD) mapping based on 

008 reflex.
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Surface damage on as-cut AlN substrates for UV-LEDs

Slip-line detection in 200 mm Silicon

1st row, left: X-ray transmission 

topogram of the 100 reflex for an 1” 

AlN wafer.

1st row, right: More detailed section 

of the wafer. 

2nd row: Detailed X-ray transmission 

topogram of the 400 reflex for a 

specific area of a 200 mm Si wafer 

where slip-lines can be seen. 
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