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Thermal Properties of Copper Nitride Thin Films
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Copper nitride (Cu;N) thin films were prepared on glass substrates by reactive rf magnetron sputtering.
Cu3N film was decomposed into Cu film by heating 450°C for 30 min. Nitrogen gas was effused from the
Cu;3N film during the heating. Decomposition initiation temperature of films was found to be about 360°C by
thermal analysis of thermogravimetry (TG) as well as mass detection of N; effused from the films. The
negative sign of Seebeck coefficients was measured; they indicate that the condition of the film is n-type.
Thermal conductivity of the film was smaller than that of borosilicate glass. Electron beam processing was
used to decompose Cu;N into Cu. Adot array of 34m x 34 m and 14 m x 1/ m was obtained on the Cu;N
film after electron beam irradiation. The CusN films easily dissolved in the dilute HCI solution. The etching
rate of the Cu;N film was 3900 times faster than that of the Cu film.
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Fig. 1. X-ray diffraction patterns of Cu;N films at
various temperatures. (a)no heating, (b)345T,

(©)365C, (d)385°C, (€)404°C and (}453C.

BE@BX 300470C2 7-9 LWEMAEL RIS,

ZIT CuN BROBBLEZORSRBEB L UREE
HEADBEDIZ, FV—XRZIIFEEEITRBL =
Cu;N #i % XREIHFEE ICH O ), ¥&E 200m/min ©
Ar HAZFEL 225, BBMS 453 CETRBLEEE
DROBRWHETLERNELE. TOERER 1ITRT.

fR%E 345CETIMBARART S5 & CuyN(100), (200)E—2
BREAERIC 7ML, E—JREDOMME & HITEM
BHNEAR3. COTEMS, MBAICIVBOLRE
RELELTWBZENANS. 365CETRETS &
Cu3N(100), (200)D E— 2V MEIMETL, SHOBIEHTH
3 Cu,0(111), CuO(UI)DE—I MR TE, HoONRE
BIENBDENSB. I5KC 385CULOBETR,
Cu;N(100), (200)E—27131F & A EHRL, Cu,0(11D)B&
K o111 E—7 R h, BI3EtEhTwaC
EMDMB. TOBENS, CuN RO RKIEEX
BEE 345~365COEMICH B Z &N 5.

1 DRRBEEKBT B8, 7059 H5AREEIT
BB L 7= Cu;N IR ZHZEF v > N—HIZAN, RO
2P <7e®IT 1x10°Pa AT ICHZEHER L 21 450C T 30
SEmEAL . gk, KALEREOXREHERE
21TRT. HBDEDIZZA/NNy IR L 72 Cu;N BEU
Cu BROXBREFRERERT. ©2 @ CuN(100)H 4L
{CESREM L 7= Cu;N MO XBEH /(Y — > T, TOM
ZHZEH 450°C T 30 MBS 5 &K 2 (T nT XHREl



KRR LB REABCHIRFTME  No. 16, 2002

Cu(200)
Cu(220)

Cu(111)

—
)

Intensity (arb. units)

s },__
CusN(100)
%’%N(ZOO) "

2 ANy ZYRBOXBREF /Y —>
(a) Cu;N ¥R, (b) Cu ¥R, (c) 450C, 30 %
In#R U7z Cu;N WER (FR : 7059 5 R)
Fig. 2. X-ray diffraction patterns of sputter-prepared
(a)Cu3N,(b)Cu films and (c)CuN film deposited at
450°C for 30 min on 7059 glass substrates.
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Fig. 3. Mass spectrum of N," ion effused from Cu;N
film during heating in a vacuum.
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Fig. 4. Thermal analysis of Cu;N. Heating rate was 10C
/min. Flow rate of argon was 200ml/min. Original weight
was 6mg.
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Fig. 5. Temperature dependence of Seebeck coefficient
of CusN film.
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Fig. 6. Surface photograph of a 225nm-thick
CusN film after a 20keV electron beam writing:

(a)2.2C/em?,  (b)3.3Clem?,  (c)6.6C/em?,

(d)20C/em?, (€)30C/em?, (£)60C/cm?
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Fig. 7. Reduction ratios of film thickness after
electron beam writing,
Closed mark (@, A, M) measured by three
dimensional surface structure analyzer. Open mark
(O,A,O) measured by surface profiler.
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Table 1. Etching rates of Cu and CusN films

HCI concentration Cu CusN

/) (nm/min) (nm/min)
10 3 836
30 4 1064
50 ~0 1560

100 ~0 3800
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