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Electrical Measurements on TiSi Nanowires

Student : Chao-Chun Chen Advisor : Prof. Juhn-Jong Lin

Institute of Physics

National Chiao Tung University

ABSTRACT

Applications of nanostructures in semiconductor industry in recent years has been
towards the 22 nm manufacturing process, some materials properties of bulk and properties
of nanowire are some differences; the study of nane-structural properties of these materials
is an important issue.

We study the basic properties and electrical transmission of TiSi nanowires, the most
compounds of Ti and Si are low resistivity, high melting point and high antioxidant
characteristics. The TiSi nanowires manufactured by Chiulab, Department of Applied
Chemistry, National Chiao Tung University. It is the first successful production of TiSi.

We used focused ion beam technology to produce nano-wire connection electrodes in
two different deposition conditions, the measured two kinds of different electrical transport
properties. | proved that FIB completely destroyed nanowires, and measured non-nanowire
itself. We also use electron beam lithography to create electrodes confirms our inference.
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EHABESR 5 F MBS RN S RS nE - BINA o A7 iEin
R R K FRETRAB  BEFRFT BHI LR LG IR 2
FRBHF ML LR F D .éaT M o BFLEF R AP S F
FHRE 0 AEIARPEF N LT FERARDFRALF

(b) 300K~100K

G B (TR TR AUR T T A AR ALE oL R & W Il

- o BF MM IS > Labview £25¢ S 80K Lﬁ’f?u}%ﬁ%u 5% °

VPR FS FRSRER e A2 - B R § FASRIENELRF RS RE

RHOFR B REF HEERT D A2 - Bl d AL
EoarniiEE R mﬁﬁﬁMDéﬁﬁﬁﬁﬁgﬁo

Power = Kk X [P X (T = Teer) + %J p(t)dt — Di—:]

P : gain coefficient
T : temperature now
Teer @ Setting temperature
C&k : constant
| : integral coefficient
p (t) : power output of the controller from over the last | seconds
D : differential coefficient

S £ SRS EEE AR S S AR R S
R g o1 FF M o DSBACERARLCEFFH oL AV RTEFRERALL T
AF R EmegiE Pl A PID $#co + &k E_300K~100K - PID= (150 > 30 -
0) ;100K~10K - PID= (100-30-0) ;10K~1K:»PID=(10-10-0)c¢

EZARKBIPFE T RN B R EF AT LY 30%F 5 W R
Rl e 295K o 74 FAR [ AXLF F] S A BT IR ?T&a}i’i o e ApEHER ARG

2cm PR o B B € MRV o r A AR AR R AT SRR R R
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(c) 100K~4K

R E B TTK R R ARIRE TTK SRR R § AR - — i s 90K e
'@ﬂ,w%%?u#,@ FooRSREF EAN P AT FRAE LR #
SPRED G A2 - B B F RN FELSRIER R BT R
A EABRARAEE A TN A AF PR RLBAREFREIRESTE -

FLERAFAIWESRAFHUL - LS WBF L2 CRME -+ 4 5
RETERIBRIFFLEE AN F o AR RFFREZRS RBEL M
BoEFRBRAEFLSRBZRSIZEATIRI A -3 AF3 827005 5 R
RERETEET - B4 RPEASRTOHO e

aif N EAEAD BREFRRPMREE S AR PR R AR B
Bos 50 Al 4R R R B A0 o IR R A AR Y R A R 4 5 s
BR-BVPPERRRVUEH AR 2BERBBEER - &R L5 0~ A%k
g Kipdi4 ik o

(d) 4K~15K

FRRBIAKFAR § 3]0 #FREE DR 27 L& J1* RRE R
FRAE c FARERE e BGI0F 0 2 A BREF I RS BFR
&wT#ﬂ’*ﬁ«W#%%ﬁﬁﬁ#%ﬁuﬁﬁw%~ R § PRSI S %

I F A2 PV=nRT » V-RHEZFPT% n-Tx ¢R¥FT

oo @ BB d ~ RS IER R B § A BT B A L A n Tl T g T

2HFRIFAT BT B SRRV HAIPERRF L SR
B AR B ERAPF{ AP B> TR SR ﬁ%*%$#W
FAlA R ADERS £ o waT MR PP g FIRABERME
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3-6 ® A3 (Thermometer)

BRI EAFTE RS N UL L B4R &R (primary thermometer ) v
#fiE 3+ (secondary thermometer ) & #8 o R 4:if B3 4p 7 * R41TR A * i
BRET . RpEAAEPETERFTNSFEERE R E XTI FRE D

AMARBHFTE - BRER Y ORISR R R AHERLXER
Rit -V RALOEE LR FEERASER T ORE o - R KT YRR
BRPMEATBERFTIENEARM A S B TRENERYF T AE MR

R~ ZEME R - - - % dod 314 e

Temperature Standard Below | Can be used Performance in
Thermometers ) o o
Range Curve 1K in radiation magnetic field

EER EITET R el S T T

Cernox 0.10Kto 325K X X Excellent above 1
K
Germanium 0.05 Kto 100 K X X Not recommended
Carbon 1.4 Kto 300 K Good
Carbon-Glass 14 Kto 325K X Good
Ruthenium oxide | 0.01 Kto 40 K X X X Good below 1 K

Thermocouples 1.2 Kto 1543 K X Fair

%31 LR ARVHEL
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He M8 k storgpe g B3R 5 A B fRHIE &3 (silicon diode
DT-670-CU ) > F & 3w T 4o @) 3-16 ~ 3-17 #777 > — B A& i R FiT

FRAEBEHR ST dEA V- BF RE 14~325K ehi= & £37 & § 4 %

Fe ke 2 (R 3-18)

$0.313 in | C.030 in
[[37.950 mn] 7N T [0.762 mm]
20.116n N\ _J 36.0n
[62.946 mm) ‘.\)’ ™~ 19144 mm)
N _ #0.005 in
‘>' rr L b 180127 mm]f
\_,/ /M
- B

n.17’1 T 17
[4.343 mm)] 7 o
* ; / /

36 AWG Quad-Lead™ /
ghcighou-bro we wire
(3

in [914.4 mm] long) _/
|General tolerance of £0.005 in (20,127 mm] unless otherwise notad

1 3-8 silicondiode DT-670-CU a#h .22 43¢ 1 &, )

1.6 Average
slope
1.4 -22.6 mV/K

-
o

0 10 20 30 40 50 60 70

voltage (V)
o
(-]

o
o

Average

slope
-2.1 mV/K

o
>

o
~

0 100 200 300 400
temperature (K)

B 3-9 4T 10uA T > DT-670-CU & BT B EE A& Ok T2 R
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IK plate [ | ?
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SHe pot II_I ‘I—‘

RuO> Cernox

Bl 3-11 °He 8 & sieh & B B =% 7 3 B
3-7 #HFE4EW

FRELPFEF %ovft (physical vapor deposition) =h- 48 » £ F 42
v r chpe o B3-65 FAEWMET LB e L FRTEABE S (2¢x10-6 torr
) R Y BN PR s A s a PR R b S s R R
LR EF O REFNEHE A RN e o

d 3 gAY o FRIEHEIARFEIRE ST Hhlaak
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g e e R et ] SRR FRE T I B S
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Spectrum 3
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Element Weight% Atomic%
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B 4-13 TiSi-BI Pt inf = &8
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Model #. & & % > H oV e T

T 4 6p/T x°dx
pec(T) = BeeT (@_D ) _I;) (e*x—1) (1—e*)

BTk}
Pee = Wﬂoeg

Bloch i3k £ B & + e = sc (pseudopotential ) ¥ — & % #& > & Jfé%ﬁ’ﬁ =
Debye model * & 4R = chig|if d78¢ 0 & {8 iﬁ%ﬁ:’f']i oo N o F BB T 7
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