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AIM: For this period of modern semiconductor industry development,  GaSb is of special interest as a 

substrate material for optoelectronic applications as laser diodes, photodetectors with high efficiency or  high 

efficiency  thermophotovoltaics (TPV) cells. GaSb is an III-V semiconductor compound with zinc blende crystal 

structure with the band gap of 0.726 eV. The performance and reliability of GaSb devices depend on surface 

preparation techniques. This work is dedicated to the study of characteristics of metal nanometric layers 

deposited on  as prepared GaSb surface in  order to develop  a viable route in the technology of  ohmic and 

Schottky contacts on n-GaSb (100), active as a photosensitive structure.

CHARACTERISTICS OF Au/Ge/Ni layers

FIG.1- Iinitial surface aspect of GaSb 

as a conglomerate of Ga and Sb 

oxides defining a surface roughness 

of 1.854 nm

FIG.2- XPS spectrum of Ga 3d 

lines on native oxides. 

Composition : 71.5 % Ga in 

GaSb and 28.5% Ga in Ga 

oxide

EXPERIMENTAL: n- GaSb surface was prepared for Au/Ge/Ni contact layer deposition by a controlled  chemical etching 

procedure. Metal layers : Au( 140nm)/Ge(72nm)/Ni(14nm) were deposited in medium vacuum conditions (p~10 -5 torr) 

and annealed in temperature range (300-320)ºC. Metal layers viewed as ohmic contact were exposed to controlled depth 

profiling by Ar+ ion etching. Characteristics of nanometric deposited metals were investigated by XPS and GDOES 

analysis and AFM method

FIG.3- XPS spectrum of Sb 

4d3/2 and Sb 4d5/2 on 

GaSb native wafer. 

Composition : 71.1% Sb in 

GaSb and 28.8% Sb in Sb 

oxide

FIG.4- SEM image of GaSb chemical 

etched surface 

CONTROLLED DEPTH PROFILING BY Ar+ iON

ETCHING

FIG.5 XPS spectra of Au  4f (left) Ge 2p (middle) 

and NI2p (right) lines after vacuum deposition  

(Initial stage)

FIG.7 Depth profiling of Au/Ge/Ni 

in the 28 ion beam etchings 

controlled by XPS analysis

FiG.8 Optical image of 

AuGeNi/ GaSb surface after 

ion bean etching

FiG.9 AFM aspect of AuGeNi/GaSb

after Ar ion beam etching

CONCLUSION- Au/Ge/Ni /n-GaSb deposition was subjected to an extended characterization in order  to obtain  

the experimental conditions for defining good ohmic and Schottky metal  contacts in nanometric range  
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FIG.6 XPS spectra of Au, Ge Ni lines after 16-th ion beam etching

FiG.10 I-V characteristics of MBE 

Ni/GaSb Schottky diode  (Ni 

thickness ~ 2 nm). This sample had a 

AuGeNi ohmic contact

Counts

Binding Energy, eV
93 91 89 87 85 83 81 79

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

A

B

 A    84.60 eV  1.14 eV  3698.86 cts
 B    88.27 eV  1.13 eV  2815.95 cts

Counts

Binding Energy, eV
1227 1225 1223 1221 1219 1217 1215 1213 1211

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000
Composition Table
36.2% A
63.8% B

A

B

 A  1217.28 eV  1.46 eV  8436.2 cts
 B  1219.92 eV  1.95 eV  14762.7 cts

Counts

Binding Energy, eV
878 874 870 866 862 858 854 850 846

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

4000

4200

4400

4600

A

 A   852.90 eV  1.27 eV  1151.83 cts

Counts

Binding Energy, eV
92 90 88 86 84 82 80

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

32000

34000

36000

38000

40000

42000

44000

46000

A

B

 A    84.41 eV  0.95 eV  30132.9 cts
 B    88.09 eV  0.95 eV  23100.2 cts

Counts

Binding Energy, eV
1222 1220 1218 1216 1214 1212

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

A

 A  1217.49 eV  1.90 eV  784.287 cts

Counts

Binding Energy, eV
862 860 858 856 854 852 850 848 846

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

A

 A   852.93 eV  1.35 eV  1057.23 cts

0 5 10 15 20 25 30

-5

0

5

10

15

20

25

30

35

40

45

50

55

60

65

A
to

m
ic

 p
ro

c
e

n
t 

Ion Etching

 Ga

 Sb

 Au

 Ge

 Ni

-4 -2 0 2

-10

0

10

I(
m

A
)

U(V)

FIG.11 (left)-GDOES 

spectrum on the sample 

exposed to Ar+ ion etching

FIG.12 (right)- GDOES 

spectrum –depth profiling 

for AuGeNi/GaSb

It is observed the interface 

zone where there  is 

concentration variation for 

Au, Ge,Ni and there is a 

signal from Sb oxide

FIG.13 SEM image and elemental

distribution on AuGeNi / GaSb interface


