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Calculation of Thickness and Composition Profiles of Sputtered TbFe Thin Fims
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ABSTRACT

New emission profile model was proposed to describe the spatial distribution of ejected atoms from
composite target during magnetron sputtering. On this basis, computer program was developed to cal-
“culate thickness and composition profiles for sputter-deposited films.
Emission profile functions for Th and Fe obtained from the analysis of experimental data about sput-
tered TbFe films were overcosine and undercosine respectively, in contrast to cosine emission in case

of evaporation. By the use of these functions, calculated composition profiles as well as thickness pro-

files in TbFe films could be well fitted to experimental data.
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Fig 1. ThFe composite target.

Ejstoich BPAlE 1913 2ol 150mmge]
Fee}A 4ol 10mm x 10mme] Tb chipg ¥
A X EFEAS ol &ttt sHe
EFA 2 Aol A 2B 140mmE o} A 27tA] 2
Wi x| ated Ao gl H el A F-E 2em3h
o2 wwrel BA gl 2L FAs 1
E FA - 2AHELGE mdd o3 Al
o wwatgich ZH-epATe] ASAE
t 12mmz 39z A8 AAE BAFEA
gl M 140mmEold & SHFor 3}
A0 A 142mmel A 30 EE 60rpme)
&x2 3Hsby Aatah

ulubZ s DEKTAK I stylus® ubehs7)
£3715& Agatgod wazge AT

B2eHICP) 248 AH8sl v,

2 7

R
HMro Oy

£

I

3-1 Al BEHE U EMERITIH

2
o
olN
B9
>,
i
olN

Zate] Ao Sl AL§EH
AL BEHAE A Ao
Soff Hggh o2
oA Ede] F
o FEAT FPst WAV FA A wt
A FEao] Zwale 7 g Z A

tlo
;O
£ 1
o
I
o
a
)

=/ T\ VI
e
o
g
[0
e
2
1o

% o o
i3
dg

—132 —



A7) A zts) 2] A3 25, 1990 69 53

8 2 U[AH™ sourceOf| A YT J|moje
&
Fig 2. Deposition from a small area source onto a
plane-parallel substrate.
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Fig 3. Geometry in ring target system.
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Fig 4. Calculated and experimental thickness profiles
assuming cosine emission profile and ring tar-
get for (a) static and (b) rotating sub-strate.
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using Model T and Model 1.
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o girk. 219 ¥ 19102 The) A9 2(6)
oA P,=1.53, P,=0, P;=0.962] overcosine®}
E8¥, Fex Pi=153, P,=021, P;=09]
undercosineE ¥ (1F11)& It 71AAS
el A W A BEE ARt ¥l
@ otk 57 2 = 2
Aol AFHTE A3 AR AL

—136 —



A7 42 A5t A A3A 25, 19909 69 57

) (D

(a)
3% 11. (a) Tbe overcosine Y&EE T
(b) Fe2| undercosine WSS
Fig 11. (a) Overcosine emission profile for Tb
(b) Undercosine emission profile for Fe.
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