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Study on Discharge Characteristics and TiN Thin Film by
Magnetron Process
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(Kwang-Hwa Kim - Yun-Ok Cho - Young-Soon Kwak - Jung-Soo Cho - Chung-Hoo Park)

Abstract - The setting up and the characteristics of the reactive magnetron sputtering
process are described and TiN thin film deposited by this system is studied in this
paper. We have studied characteristics of the discharge voltage-current, electron
temperature and density. With the variation of discharge current and magnetic field,
partial pressure of N2 that changed from Ti to TiN sputtering region has been
investigated with experimental method. We have analyzed the physical characteristics
of TiN thin film obtained under the various conditions in this sputtering process with
SEM photo-analysis and X-ray diffraction pattern of these samples.
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1: Cathode, 2: Vacuum Chamber, 3: Anode, 4:Substrate,
5:Connection to Vacuum Chamber, 6:Magnet Coil,

7:Inlet of Working Gas, 8:Cooling Water Pipe and Horse,
9:Shutter. i)

Cathode
HT

Anog_eQ,}

A:Ampere Meter. V:Volt Meter, R:Damping Resister,

m "l}"

C:Smoothing Capacitor, B:Bridge Diode Rectifier,

HT:High Voltage Transformer, VR:Voltage Regulator.
h)
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.
Fig. 1 Configuration of Experimental Set-Up:
(a) Design of Set-up
(b) Electrical Circuit Diagram
{
\

¢’ Photo of Experimental Set-Up.

1282

Trans KIEE, Vol. 40, No. i2, DEC. 1991

435 HAEE AA Adsted ALoidon,
B oA u WRE A7 2kV) o 2A) e A

)
2o AFAsAE A AL EAHA, B4 H

__g‘—‘— o —1;('I w

=y 2Ebe P22 FASdA
Az s 342 s (pirany) A5A o A&
d AE ol&sted FAAA, TR

F(mTorr) &2 2z B (leak valve) &

al 5
~ (bias) -cioiL £150(V) & =4 AH
b A U-E ARE3 o,

2.2 AEuy

WA A-AF B4
Wg 4~5472F 7453l S
mTorr)o]lslZ 3 % FuldE 7ta& glawaz
gto] zFze F4

2
20
of
b
lo,
2
o
lo

—

U 7oA omHdzye] DC 2.5(A)%
Tl 3 wpelel A~ AHgtg D.C —100(V)olA 30(V)
AAl MEA A Z 2] <)
i (Recorder) & =2 &Bv AHgt-HF EAL 7] &3
ek, Fad mzw Hek 4F

LT ol U EBAY 3

i% 711&—: ] 4] Al 0 EM ¥ shod
AR o] A Feo]l Fw|m =g A %
wol 4] 25(mm) WolA Aelo] BlAZ 38
AAstgon 73 Ade] FetE AAstm, 5w
of dEtE ol JHZEE ZHY 4 YA 6P‘Ri
o o] ¥ AFze xpx[islg#



BERE ROk 408 125 19915 128

5X107%(mTorr) ol3tz Woizw ouuldg 15
W+ ola AAste] b A e ol2m AkELE W
713tel gely E=v AsgeEdds A9
o},

22 elely wnte X-rays| A 7| (Rigaku-2) 9
Holzaz s 2clafddct, A 7AA 26+ 200%H
90742 1&% 1'4 £904 (Scanning) 3} 4o},

3. dEEn ¥ g

3.1 oladEEoM LYNHY-HF KN

2929t 2#3E E Adold AgdE vlavE
2 A¥Eyg Ao wWAAG-AFEHLL e
9w, o7 22 FAvlARA olzrg
AL 8g Afolm, otz gty 1(mTorr)o]
b, 2#H3e A AdHY FasiAE4 oz
T Aae EIAAE AEYE ALEHN AT
A+E et gl

ot

2 AHY 234 wAAM-AFELL TR
=

- (glow discharge) 4 ool <314 == A 7}
NG A% o] Ao Ag-A{F EAL
I=kV" (1)
oA7A, k one 44,
900
Titanium Tu ot
I Pressure : 1{mtorr)
Ar Gas : 100(s)
800} Partiol Pressure s Ratio
o : 200(Gauss
<> - a4 chni
< ¢ : 560(Gauss
o 700
o
8 L
2 600}
o
e
2500
(3]
2
o
400
o t
300 Iy L 2 3 : i i 1 i
o] 100 200 300 400 500
Discharge Current (mA)
a3 2 o2 2 sia w6l odeirlz] A
AR -AF 54
Fig. 2 Characteristic of Voltage versus Current
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Discharge.
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Fig. 3 Characteristic of Voltage versus Current
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(a) 1: Cathode, 2:Vacuum Chamber, 3:
Anode, 4 : Substrate, 5 . Connection to Vac-
uum Pump, 6. Magnet Coil, 7: Inlet of
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Damping Resister, C: Smoothing
Capacitor, D : Bridge Diode Rectifier,
HT : High Voltage Transformer, VR :
Voltage Regulator.
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