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The microscopic work function distribution were observed by measuring onset energies of
secondary electron spectra using a scanning Auger electron microscope. The spatial resolution
is several tens of nm and a sensitivity of the work function measurement is 0.05eV or lower.
The technique measuring the local work function from the onset energy of secondary electron
spectrum and the applications of this technique for Ni poly-crystal grains of different
orientation, cross section of a pn junction of a light emitting diode, and a planar shallow pn
junction fabricated on Si(100) surface with sputtering by Ar* ion beam are demonstrated.
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Fig.1 Secondary electron spectrum from tungsten
metal(a) and its second derivative(h).
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Fig.2 Some secondary electron spectra from metals(a)
and their second derivatives(b).
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Fig. 3 A comparison between measured work functions and
the work functions from the literature. We put the work
function of tungsten equal to 4.55eV.

6.0

T{TT Iy rrTT

s
w
1

N P SV U ST R
4.5 5.0 55 6.0
E. (eV)

Fig.4 A relationship between E, and E,.

3. PR TR SR N TR S S VA T S
53.0 35 4.0

-190 -



Journal of Surface Analysis Vol.7 No.2 (2000)

3.2 2w X VEROT LA /ICE HAHFREK

Lo mEgt

Fig.5(a) i3, = v 7y W& EREEDOERMEED
TRETHETHY, 4 2DT LA Y OBREERL
Twb, B 1~4 LRLABSDTREF AN
7 MV ()R L:. EF E, OSIIoi T L
F—2EELTCHBLEBGEND) THE., EEEND
VIS (HBEEONS VR OFEFHL VT Y
FSARERSTWVA,

Fig.5(d)id 1~4 n&&ED Ni—LMM A -V =z ¥
— 2 %FLEDDOTHY, (¢) OHBAWHRTEA
VE-T 7 bEISRL, HEOHERL RV, Z
ni, ERESMOBIZIZNY FRVT 1 VI D%

ELRWwWIEizkrbneEZONLD, FMIZH
LT,
(a) (b)

—— 500nm

Intensily(a.v.)
Intensity (a.v.)

1
.
:/Eu

. (Lot I T BRI Lol v b e g

P L ) 3
520 540 S60 580 6.00 620 8456 8458 846.0 8462 8464 8466
Kinetic Energy (V) Kinciic Energy (V)

Fig.5 (a)A secondary electron image of the Ni poly-
crystalline surface. (b)A image showing the dis-
tribution of work function in brightness measured by
secondary electron intensities at the fixed energy, E=
5.70 eV. (c)The initial slopes of the secondary
electron spectra for different grains at the positions
indicated in the figure (a). (d)The Ni-IMM Auger
spectra obtained from different grains shown in (a).
The energies of the Auger peaks obtained from the
different grains are independent of work function.
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Fig.6 Spectra from p- and n-type silicon samples:
(a)Initial rise of secondary electron spectra,
(b)Si-LMM Auger peaks, (c)Si-KLL Auger peaks.
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Fig.7 (a)Secondary electron image of sample prepared
for mapping of pn junction. {(a)Secondary electron
image of interface between pn layer (LED tip).
(b)Mapped result. (c)Spectral data showing the onset
energies at point a to f in (a).
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