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Table 1 C1 ion dose ranges of enhanced adhesion for Cu and Au films

ClLE T fEl (MeV)

Enerey of Cl ion 2.0 3.0 4.0 4.5

Cu

g

5% 10*—2.5x 10+

5X 10*—2.5X 101

5x10¥—2.5x 10

Cu film 5% 10%(1/em?) | >2.5x10%(1/em?)|  >1.0x 10:°(1/cm?)
Au ¥ >Bx 10'(1/cmt) | 22.5x10°(1/cm?) | 5% 10°(1/cm?)
Au film 2 cm?) | =2 c c

HE 1A Tu AR B IR KSR A M E RS, ERRAE&S5x100—
2.5x10"/em® ZJg], Fiti XAl LR B RE R BITBR B, £ K & X 3] 5x10'/cm?
LLRT A & 3t RBEIX, B8 — KR Rl s 5 > 10" /em® Je DL b iy X SR BB L 2R &Y
Wi, 284k CI'* BIFARE LA, G0 4o X 039 9 BT A 380N A SRMEL AR BN Y 5 F BB i X
A5y 10 100 50) B X 4 SR B o B0 4 &2 A (L B S F B AR AR R INTRT R/ o X —RLAR S AT CLA
F&Kiti Au-Sio, BN SIS B SR, X Au-Si LR, A2 3K R REE B R 44 TE B A A
WARER HIX . SUEERI R R X R T MR . HORMIRA S R R R AL,

A 4Hy Cu JBE LGSR 6 18 3 BHEE DX iy B A8 TR B AR R, BRI KAl Cu R M



B9M XERS: REAFHIIER Co-Si 5 RKNM R ERY 521

AL O ST e Lt N
| X 146x103nm’ SAnes 150X102nm 145X102 nm :r
-

7

=i  GERRE I ) —_—
130X163nm 147%102nm 149%102nm

1 EHE Cu EREMEREEERENONEERA
1. 2. 3352.0MeV CIEFEHHEER, FIESBIHRIX10,1x 101, 2.5% 10'*/cm?*;
4. 5, 6H4.0MeV Cl BEFEHENER, FEHBH5X101%,1x101%,2.5x 10*/cm?
Fig. 1 Pictures showing no microcracks on Si substrates
Pictures from 1 to 3 correspond to 2.0MeV Cl beam doses of 5x10%%, 1x10'* and 2.5x 10'/cm%;
4 to 6 correspond to 4.0MeV Cl beam doses of 5x 105, 1x 10 and 2.5X 10*/cm?, respectively
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Two types of fast heavy ion beam enhanced
adhesion for Cu film on Si

Liu Zhengmin Yang Kunshan Yang Huazhong Qiu Yuanxun
(Lanzhou University)

Abstract

The fast heavy ion team enhanced adhesion of thin Cu film on Si substrate was
studied for a wide range of Cl ion beam doses and for beam energies of 2.0,3.0 and
4.0 MeV. It is found that there are two types of enhanced adhesion. The surfaces of Si
substrates were observed by means of a scanning clectron microscope (SEM) after low

% dose ion bombardment. The micrographs show that no microcracks exist on the surfaces.
This result seems to disagree with the explanation of low dose enhanced adhesion caused
. by the crazes on the substrate surface.
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