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The invention claimed is:

1. A circuit member including a frame substrate, formed by patterning a rolled copper plate
or a rolled copper alloy plate, with a die pad for a semiconductor chip to be mounted
thereon, and a lead for an electrical connection to the semiconductor chip, comprising:

rough surfaces formed on upper sides and lateral wall sides of the die pad itself
and the lead itself;

smooth surfaces formed on lower sides of the die pad and the lead; and

metallic skins formed on the rough surfaces of the die pad and the lead,

wherein a part of the upper surface of the lead to be brought into contact with a

resin sealing mold is selectively a smooth surface.

2. A circuit member including a frame substrate, formed by patterning a rolled copper plate
or a rolled copper alloy plate, with a die pad for a semiconductor chip to be mounted
thereon, and a lead for an electrical connection to the semiconductor chip, comprising:
smooth surfaces formed on a portion of an upper side of the die pad and on a portion
of an upper side of the Ilead to be connected to a bonding wire;
metallic skins on the smooth surfaces;
solder skins on entire lower sides of the die pad and the lead; and
rough surfaces formed on regions of the die pad itself and the lead itself except for
the lower sides of the die pad and the lead and regions where the metallic skins are
formed,
wherein the die pad and the lead are configured to be buried in a sealing resin so as
to expose the lower sides of the die pad and the lead, and the rough surfaces formed on
the regions the die pad itself and the lead itself are in direct contact with the sealing

resin.

3. The circuit member as claimed in claim 2, wherein the metallic skins comprise an Ag

skin.

4. The circuit member as claimed in claim 3, wherein the Ag skin has a thickness within

arange of 2to 15 uym.

5. The circuit member as claimed in claim 2, wherein the metallic skins comprise a Ni

skin and a Pd skin laminated in order on the rolled copper
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plate.

6. The circuit member as claimed in claim 5, wherein the Ni skin has a thickness within a

range of 0.5 to 2 uym, and the Pd skin has a thickness within a range of 0.005 to 0.2 ym.

7. The circuit member as claimed in claim 2, wherein the metallic skins comprise a Ni skin, a

Pd skin, and an Au skin laminated in order on the rolled copper plate.

8. The circuit member as claimed in claim 7, wherein the Ni skin has a thickness within a
range of 0.5 to 2 um, the Pd skin has a thickness within a range of 0.005 to 0.2 ym, and the
Au skin has a thickness within a range of 0.003 to 0.01 pm.

9. The circuit member as claimed in claim 2, wherein the rough surface has a surface

roughness (Ra) of 0.3 ym or more.

10.The circuit member as claimed in claim 2, further comprising:
other metallic skins formed on the rough surfaces of the die pad and the lead,
wherein the rough surfaces are treated by a micro-etching solution having hydrogen
peroxide and sulfuric acid, and
the metallic skins have needle-shaped projections to secure surface profiles of the

rough surfaces.

11. The circuit member as claimed in claim 2, wherein the semiconductor chip is mounted on

the smooth surface of the upper side of the die pad.

12. A semiconductor device comprising:
a circuit member composed of a rolled copper plate or a rolled copper alloy plate,
comprising:
a die pad and a lead;
rough surfaces formed on upper sides and lateral wall sides of the die pad
itself and the lead itself;
smooth surfaces formed on lower sides of the die pad and the lead; and
a metallic skin on the rough surfaces;
a semiconductor chip mounted on an upper side of the die pad;
a bonding wire interconnecting the semiconductor chip and the lead; and

an electrically insulating sealing resin configured to have the circuit member, the
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semiconductor chip, and the bonding wire sealed in, with a lower side of the lead exposed,
wherein a part of the upper surface of the lead to be brought into contact with a resin

sealing mold is selectively a smooth surface.
13. A semiconductor device comprising:

a circuit member composed of a rolled copper plate or a rolled copper alloy plate,
comprising:

a die pad and a lead;
smooth surfaces formed on a portion of an upper side of the die pad, and on a
portion of an upper side of the lead to be connected to a bonding wire;

metallic skins on the smooth surfaces;
solder skins on entire lower sides of the die pad and the lead; and

rough surfaces formed on regions of the die pad itself and the lead itself

except for lower sides of the die pad and the lead and regions where the metallic skins are
formed;

a semiconductor chip mounted on the upper side of the die pad,;

the bonding wire interconnecting the semiconductor chip and the lead; and

an electrically insulating sealing resin configured to have the circuit member, the
semiconductor chip, and the bonding wire sealed in, with the lower side of the lead exposed,
and the rough surfaces formed on the regions of the die pad itself and the lead itself are in

direct contact with the sealing resin.

14. The semiconductor device as claimed in claim 13, further comprising:
other metallic skins formed on the rough surfaces of the die pad and the lead,
wherein the rough surfaces are treated by a micro-etching solution having hydrogen

peroxide and sulfuric acid, and

the metallic skins have needle-shaped projections to secure surface profiles of the

rough surfaces.

15. The circuit member as claimed in claim 13, wherein the semiconductor chip is mounted

on the smooth surface of the upper side of the die pad.
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CLAIMS:

1. A circuit member including a frame substrate formed, by patteming a
rolled copper plate or a rolled copper alloy plate, with a die pad portion for a
semiconductor chip to be mounted thereon, and a lead portion for an electrical
connection to the semiconductor chip, comprising: i

rough surfaces formed as roughed surfaces on upsides and lateral wall sides
of the die pad portion and the lead portion; and |

smooth surfaces formed on downsides of the die pad portionf and the lead
portion, wherein ;

the die pad portion and the lead portion are conﬁguréd to be buried in a
sealing resin, having a downside of the lead portion exposed.{_ /

2. The circuit member as claimed in claim 1, Eomplishlg metallic skins
formed on obverse surfaces of the die pad portion and the lead portion, for
enhancement of connectability with a bonding wmcand a solder paste.

3. A circuit member including a frame substrate formed, by patteming a
rolled copper plate or a rolled copper a]loy plate, with a die pad portion for a
semiconductor chip to be mounted ﬂlgréi)n, and a lead portion for an electrical
connection to the semiconductor chip, compnsmg'

smooth surfaces formed pﬁra portion of an upside of the die pad portion and
on a portion of an upside of thcle;ld portion to be connected to a bonding wire;

metallic skins on ﬂlesmooth surfaces; and

rough 'surfacesfomed on regions excepting downsides of the die pad
portion and the lead portl on and regions where the metallic skins are formed.

4. Thg_,,&;cmt member as claimed in claim 3, wherein a metallic skin
comprises an Ag skin.

Sf‘.’.The circuit member as claimed in claim 3, wherein a metallic skin
compr_;iéés aNi skin and a Pd skin laminated in order on the rolled copper plate.

6. The circuit member as claimed in claim 3, wherein a metallic skin

30 ;-f'éompfises--a—Ni skin; a Pd skin;-and an-Au-skin Jaminated-in-order on the rolled copper
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7. The circuit member as claimed in claim 3, wherein a rough surface has a

surface roughness (Ra) of 0.3 pm or more.

8. The circuit member as claimed in claim 4, wherein the Ag skin has a ,

thickness within a range of 2 to 15 pm. :

9. The circuit member as claimed in claim 5, wherein the Ni skmhas a
thickness within a range of 0.5 to 2 pm, and the Pd skin has a thickness wﬂhma range
0f 0.005 to 0.2 pm. | '

10. The circuit member as claimed in claim 6, wherein thENl skin has a
thickness within a range of 0.5 to 2 pm, the Pd skinhas a thicknes$ within a range of
0.005 to 0.2 pm, and the Au skin has a thickness within a range 6£0.003 10 0.01 pm.

11. The circuit member as claimed in claim 1, wherein a rough surface is
treated by a micro-etching solution having hydrogen péroxide and sulfuric acid as
components.

12. A manufacturing method for circuit pdembers, comprising:

forming a frame substrate with a q.ie pad portion and a lead portion, by
patterning a rolled copper plate or a rolled C(Sppcr alloy plate;

roughing upside surfaces amri--")lfatcral wall surfaces of the frame substrate,
using a micro-etching solution h__a\"?ing hydrogen peroxide and sulfuric acid as
components, with a making n;:atenal covering downside surfaces of the frame
substrate; and )

having, past a regioval of the masking material, metallic skins laminated on
obverse surfaces of mg-ﬁémc substrate.

13. A manu facmﬂng method for circuit members, comprising:

fonning’";a frame substrate with a die pad portion and a lead portion, by
patterning a rolled copper plate or a rolled copper alloy plate;

Iammahng metallic skins on an upside surface of the die pad portion, and on
a portion of the lead portion to be connected to a bonding wire;
' surface-roughing the frame substrate, using a micro-etching solution having

-'hydmgen peroxide-and—sulfuric-acid -as-prineipal -compenents;-with -a-masking -

IV
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material covering downside surfaces of the frame substrate having the metallic skins

laminated thereon; and

removing the masking material.

14. The manufacturing method for circuit members as claimed in claim 124,

wherein the step of laminating the metallic skins comprises laminating an Ag ski_;i’;m
an obverse surface of the frame substrate. | |
15. The manufacturing method for circuit members as claimed IIlClI-l]II'l 12,
wherein the step of laminating the metallic skins comprises laminating q.-l'\ii skinand a
Pd skin in order on an obverse surface of the frame substrate.
16. The manufacturing method for circuit members as clalmcd in claim 15,
comprising laminating an Au skin on the Pd skin. '
17. A semiconductor device comprising: ,/
a circuit member composed of a rolled ooppc__g_-ifﬁatc or a rolled copper alloy
plate, comprising:
a die pad portion and a lead poltlon,
rough surfaces formed on pﬁléidtﬁ and lateral wall sides of the die
pad portion and the lead portion; , "
smooth surfaces forpied on downsides of the die pad portion and
the lead portion; and ’
metallic skins on the surfaces;
a semiconductor chipinounted on an upside of the die pad portion;
a bonding wire intérconnecting the semiconductor chip and the lead portion;
and
an electrically insulating sealing resin configured to have the circuit member,
the semiconductor chip, and the bonding wire sealed in, with a downside of the lead
portion exposed.
18. A semiconductor device comprising:
a circuit member composed of a rolled copper plate or a rolled copper alloy
plate; comprising;:
a-die pad portion-and-a lead portion;
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smooth surfaces formed on an upside of the die pad portion, and
on a portion of an obverse side of the lead portion to be connected to a bonding wire;
metallic skins on the smooth surfaces; and

rough surfaces formed on regions excepting reverse sides of T.h_e"'l

die pad portion and the lead portion and regions where the metallic skins are fomle‘d#

a semiconductor chip mounted on the upside of the die pad portion;

the bonding wire interconnecting the semiconductor chip and the lead
portion; and

an electrically insulating sealing resin configured to have the circuit member,
the semiconductor chip, and the bonding wire sealed in, wiﬂl_ a downside of the lead
portion exposed.

19. A surface lamination structure for a circuit member to be joined to an
insulating resin, comprising:

a rough surface formed on an obvérse side of a conductive substrate
composed of a rolled copper plate or a rolled copper alloy, with a surface roughness
(Ra) of 0.3 pm or more; and

a Ni skin and a Pd skin laminated in order on the rough surface, wherein

the Ni skin has a thickness within a range of 0.5 to 2 pm, and the Pd skin has
a thickness within a range 0f 0.005 to 0.2 pm.

20. The surface lamination structure for a circuit member as claimed in
claim 19, further comprising an Au skin laminated on the Pd skin, with a thickness
within a range of 0.003t0 0.01 pum.
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