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Depth profiles and Imaging of impurities
on LED epitaxial layers by TOF-SIMS

Accurate depth profiling and imaging analysis can be achieved by using the function of high 
mass resolution of TOF-SIMS. Furthermore TOF-SIMS enables to acquire depth profiles with 
good depth resolution and imaging with good spatial resolution as shown below.

1E+16

1E+17

1E+18

1E+19

1E+20

1E+21

1E+22

0 100 200 300 400

 C
o
n
c
e
n
tr

at
io

n
 (
at

o
m

s/
c
c
)

 

File: 16098h10__01

0 100 200 300 400

1E+00

1E+01

1E+02

1E+03

1E+04

1E+05

1E+06

 I
n
te

n
si

ty
 (
c
o
u
n
ts

)

 

File: 16098h10__02

Si

In

Al
Ga

C

GaN
AlGaN

InGaNGaN

Si

Al
Ga

C
In

Contamination

The comparison of depth profiles analyzed by 3 different types of SIMS

Accurate profiles of C and  Si 
without contamination
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Poor depth resolution
Original advantage of good 

detection limit of 1015 cm-3 level 
does not be utilized effectively here.

Good depth resolution, 
but Poor detection limit

Si profile in each layer 
is accurate due to good 
depth resolution and 
detection limit.

Including contamination

Si

Al

Ga

In

Si

AlGa

InSi

Al

Ga

In

GaN
AlGaN

InGaNGaN

Depth profiles on LED epitaxial Layers

Accurate Si profile can be obtained by TOF-SIMS with good depth resolution and good detection limit.  

Magnetic-Sector type Q-pole type TOF-SIMS
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Extracted from the total area of the imaging

Extracted from the area without surface contamination 
of C and Si (within yellow square in the imaging)

Ion image of C


