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Abstract Ti-capped NiSi contacts were formed on p*/m junctions to improve the leakage problem and then Cu
was deposited without removing the Ti-capping layer in an attempt to utilize as a diffusion barrier. The
electrical characteristics of these p*/n diodes with CwTi/NiSi electrodes were measured as a function of drive-
in RTA(rapid-thermal annealing) and silicidation temperature and time. When drive-in annealed at 900°C, 10
sec. and silicided at 500°C, 100 sec., the diodes showed the most excellent I-V characteristics. Especially, the
leakage current was 10'°A, much lower than reported data for diodes with NiSi contacts. However, when the
p'/m diodes with Cu/Ti/NiSi contacts were furnace-annealed at 400°C for 40 min., the leakage current increased
by 4 orders. The FESEM and AES analysis revealed that the Ti-capping layer effectively prohibited the Cu
diffusion, but was ineffective against the NiSi dissociation and consequent Ni diffusion.
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Fig. 1. Cross-sectional FESEM micrographs of Cu/Ti/NiSi p'n
junction diode(sample size=5X5 mm).
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Fig. 2. Comparison of I-V characteristics of p'n junction diode
as a function of drive-in annealing time. Temperature at (a)
700°C, (b) 800°C and (c) 900°C.
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Fig. 3. Comparison of I-V characteristics of p'n junction diode
as a function of drive-in annealing temperature (Time for 30
sec.).



Cu/Ti-cappng/NiSi FF7-2 p'/n A 2718 B4 321

S FIAAZET). oAk Fig. 2-49] A3}olA drive-in
A= 900°C 10%, 222 Ti-capped NiSi H4L&
500°C 100x7F 7H¢ $& 2702 YEy.
MOSFET £&2t¢] £2&/2#9), & p'n S WE
22 9ol CwTi capped NiSis AT o] 34 ¢
AL 7ksled, 900°C 30% drive-in BX#3tZ 500°C
1002 dgjrtel=st dAEste] A 23t thol e =g A
2ol A3k 400°C 40%7F AFE) 7 (10* torr)oll M &
At Fig. 5= €47 AFY #7138 E4E& H
23k Aatolt}, o]& Ti-capping=2] Cu$t NiSie] 4%
i wRito 2o A% #R1Ey] A Zolth. Fig. 5
M =W svelA el AR/ e & ¥t glov o
Lo FHAFE 4 order o1 FUHlA Aol I
87 €4S e BT 2 A APA dole
=9 542 AR Schottky THO]QE FH0R W)

ofl K

E CufTi-capping Nisi
F p+/n diode

1E-4 £ Drive-in anneal at 900 C,10sec.

1E-5 b —®— NiSi formed at 800°C, 100sec.
E o~ NiSi formed at 500 T,100sec.
1E-6
1E-7 |

1E-8 |

Current(A)

169 |

1E-10 E

1E-11 [

1E-12 L
-5
Voltage(V)

Fig. 4. Comparison of I-V characteristics of p'n junction diode
as a function of NiSi formation temperature (Time for 100
sec.).
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Fig. 5. Comparison of I-V characteristics of Cw/Ti/NiSi p'n
junction diode before and after furnace annealing at 400°C for
40 min..
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