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CLAIMS

1. A bonding wire for semiconductor devices, the bonding wire

comprising:

(=g

./'.
a core member formed of an electrically-conductive metal; and /
s
¥

a skin layer formed on the core member and mainly compog;eﬂ of a
different metal from the core member, and wherein IJ
a main constituent of the core member is any oneyr’ffof followings: Cuw;
and Au, /
10 the core member further contains greater than or equal to one kind of
followings: B; Pd; Bi; P; and Zr,
the metal of the skin layer is a fa?entered cubic metal,

a thickness of the skin layer is within a range from 0.005 to 0.2 pm, and

a percentage of <111> orientafions in crystalline orientations <hkl> in a

15 wire lengthwise direction at arystal face of a surface of the skin layer is
greater than or equal to 50°%, said <111> orientations including crystalline
orientations having ap/angular difference relative to the wire lengthwise

direction, said angular difference being within 15 degrees, and
a ratio of gl average size of a crystal grain at the surface of the skin

layer in the’wire lengthwise direction relative to an average size of the

2. The semiconductor-device bonding wire according to claim 1,
25 wherein a total percentage of <111> orientation and <100> orientation in the

crystalline orientations <hkl> in the wire lengthwise direction at a crystal
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face of a cross section of the core member is greater than or equal to 15 %.

3.  The semiconductor-device bonding wire according to claim 1 or 2,
wherein a main constituent of the skin layer is any one kind of followin
Pd; Pts Rw, and Ag. //

/

4. The semiconductor-device bonding wire according tg’any one of

claims 1 to 3, further comprising an intermediate metal layer formed
between the skin layer and the core member and composed of a different
constituent from the main constituent of the skin Jayer and the main
constituent of the core member,

5. The semiconductor-device bopding wire according to any one of
claims 1 to 4, further comprising a diffusion layer formed between the skin
layer and the core member and Having a concentration gradient of the main
constituent of the skin layey/and the core member.

6. The semiconductor-device bonding wire according to any one of
claims 1 to 5, whérein the main constituent of the core member is Cu and a
total percentage of <111> orientations and <100> orientations in the
¢ orientations <hkl> in the wire lengthwise direction at the crystal

erystalln

the surface of the skin layer is greater than or equal to 60 %.
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7. The semiconductor-device bonding wire according to any one of

claims 3 to 5, wherein the main constituent of the core member is Cu ¢
core member contains greater than or equal to one kind of followirgs: B; Pd;

Bi; P; and Zr at a concentration within a range from 5 to 300ppm in total.

8. The semiconductor-device bonding wire a€cording to any one of
claims 3 to 5, wherein

the main constituent of the core member is Cu and the core member
contains Pd at a concentration witjdn a range from 5 to 10000 ppm, and
the main constituent of the skin layer is Pd or Ag.
9, The semigehductor-device bonding wire according to any one of
claims 3 to 5, wherein the main constituent of the core member is Au and the
core member contains greater than or equal to one kind of followings: Be; Ca;

and Pt at a concentration within a range from 5 to 8000 ppm in total.
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Claims

1. Abonding wire for semiconductor devices, the bonding wire
comprising:

a core member formed of an electrically-conductive metal; and

a skin layer formed on the core member and mainly composed of a metal
different from the core member, and wherein

the metal of the skin layer is a face-centered cubic metal,

a thickness of the skin layer is within a range from 0.005 to 0.09 pm,

an orientation ratio of <111> orientations in crystalline orientations
<hkl> in a wire lengthwise direction at a crystal face of a surface of the skin
layer is greater than or equal to 50 %, and

said <111> orientations have an angular difference relative to the wire

lengthwise direction, said angular difference being within 15 degrees.

9. The semiconductor-device bonding wire according to claim 1, further
comprising a diffusion layer formed between the skin layer and the core
member and having a concentration gradient of main constituents of the skin

layer and the core member.

3. The semiconductor-device bonding wire according to claim 1 or 2,

wherein a main constituent of the skin layer is any one of Pd, Pt, Ru and Ag.

4. The semiconductor-device bonding wire according to any one of

claims 1 to 8, wherein a main constituent of the core member is any one of Cu

and Au.
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5. The semiconductor-device bonding wire according to claim 3 or 4,
wherein the main constituent of the core member is Cu and the core member
contains at least one of B, Pd, Bi, P and Zr at a concentration within a range

from 5 to 300 ppm in total.

6. The semiconductor-device bonding wire according to claim 3 or 4,
wherein the main constituent of the core member is Cu and the core member
contains Pd at a concentration within a range from 5 to 10000 ppm, and the

main constituent of the skin layer is Pd or Ag.

7. The semiconductor-device bonding wire according to claim 3 or 4,
wherein the main constituent of the core member is Au and the core member
contains at least one of Be, Ca, Ni, Pd and Pt at a concentration within a range

from 5 to 8000 ppm in total.



