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METHOD OF MANUFACTURING A 
SEMICONDUCTOR DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method of manu 
facturing a semiconductor device, and more particularly to 
a method of manufacturing a Wafer-level chip siZe package 

(WCSP). 
[0003] The present application claims priority under 35 
U.S.C. §119 to Japanese Patent Application No. 2001 
155148, ?led May 24, 2001, Which is herein incorporated by 
reference in its entirety for all purposes. 

[0004] 2. Description of the Related Art 

[0005] The WCSP is one of semiconductor mold pack 
ages, a that has simple packaging. A plurality of pads are 
constructed for a plurality of semiconductor chips, are 
formed on a silicon substrate at the Wafer-level. Then, bump 
electrodes for an assembly are formed, after Wiring patterns 
connecting the pads are formed. Next, solder balls for 
packaging are formed on the bump electrodes. Finally, the 
Wafer-level silicon substrate is divided into chip siZe pieces. 
At this time, betWeen the pads, the Wiring patterns and the 
bump electrodes are electrically connected by using solder 
balls, for instance. Similarly to other types of mold pack 
ages, such as a ball grid array (BGA) and a chip siZe package 
(CSP), manufacturing of the WCSP is performed as an 
assembly process. 

[0006] Since such a WCSP is a commodity transacted at 
the Wafer-level as Well as the chip siZe level, both of the chip 
siZe and Wafer levels are impressed With a commodity 
description or identi?cation. Commonly, since the pads, the 
Wiring patterns and the bump electrodes are formed on a 
device surface of the silicon substrate, an impression for the 
WCSP is performed on a back surface Which is opposite 
from the device surface. A conventional impression method 
for the WCSP, method is stamp printing using a rubber 
stamp. HoWever, the stamp printing has a feW disadvan 
tages, for example Wear of the stamp and changing of ink. 
Also, a laser impression that is to be applied to another mold 
package must be set up, a sloWing the process and increasing 
cost. 

[0007] At the back surface of a conventional WCSP, since 
no resist is applied after back-grinding of the WCSP, the 
silicon substrate is barely formed. When the laser impression 
is formed in such a WCSP, thermal energy of laser light is 
conducted at the device surface (a surface of integrated 
circuit), Whereby aluminum Wiring is damaged and bonding 
betWeen aluminum pads and Wiring patterns may be 
destroyed. 

SUMMARY OF THE INVENTION 

[0008] The present invention is therefore directed to pro 
viding a method of manufacturing a semiconductor device, 
Which substantially overcome one or more of the problems 
due to the limitations and disadvantages of the related art. 

[0009] It is an objective of the invention to provide a 
semiconductor device and a method of manufacturing the 
same, Whereby a laser impression is formed on, the semi 
conductor device Without any negative effects on the device 
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surface of the semiconductor Wafer (chip) due to exothermic 
heat generated during formation of the laser impression. 

[0010] To achieve the above noted and other objects, a 
semiconductor device and a method of manufacturing the 
same of the present invention includes forming a loW 
thermal conductivity layer on the back surface of the semi 
conductor Wafer (chip), and the laser impression is formed 
on the loW thermal conductivity layer. 

[0011] According to the present invention, the laser 
impression can be formed Without damaging the device 
surface of the semiconductor Wafer (chip). 

[0012] The above and further objects and novel features of 
the invention Will more fully appear from the folloWing 
detailed description, appended claims and accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] While the speci?cation concludes With claims par 
ticularly pointing out and distinctly claiming the subject 
matter Which is regarded as the invention, it is believed that 
the invention, the objects and features of the invention and 
further objects, features and advantages thereof Will be 
better understood from the folloWing description taken in 
connection With the accompanying draWings in Which: 

[0014] FIG. 1 is an oblique perspective illustration shoW 
ing a semiconductor device according to a ?rst preferred 
embodiment of the present invention; 

[0015] FIG. 2 is a cross-sectional vieW shoWing the semi 
conductor device according to the ?rst preferred embodi 
ment of the present invention; 

[0016] FIGS. 3(a) through 3(h) are cross-sectional vieWs 
shoWing a method of manufacturing the semiconductor 
device according to the ?rst preferred embodiment of the 
present invention; 

[0017] FIG. 4 is an explanation diagram shoWing forma 
tion of a laser impression according to the ?rst preferred 
embodiment of the present invention; and 

[0018] FIGS. 5(a) through 5(c) are cross-sectional vieWs 
shoWing an example of manufacturing method of a loW 
thermal conductivity layer. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0019] Preferred embodiments of the present invention 
Will hereinafter be described in detail With reference to the 
accompanying draWings. The draWings used for this 
description typically illustrate major characteristic parts in 
order that the present invention Will be easily understood. 

[0020] FIG. 1 is an oblique perspective illustration shoW 
ing a semiconductor device 100 according to a ?rst preferred 
embodiment of the present invention. FIG. 2 is a cross 
sectional vieW shoWing the semiconductor device 100 
according to the ?rst preferred embodiment of the present 
invention. The semiconductor device 100 includes a semi 
conductor chip 10, a pad electrode 12, a Wiring pattern 14, 
a protection layer 16, an insulating layer 18, a bump elec 
trode 20, resin 22, a solder ball 24, a loW thermal conduc 
tivity layer 26 and an impression 28. The semiconductor 
chip 10 indicates a semiconductor substrate having an 
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integrated circuit 11. The pad electrode 12 is formed on the 
semiconductor chip, and electrically connected to the inte 
grated circuit. Such a pad electrode 12 may be an aluminum 
or an aluminum alloy for example. The pad electrode 12 may 
be a copper or a copper alloy for example and is electrically 
connected to the bump electrode 20, through the Wiring 
pattern 14 may be a copper or a copper alloy. The protection 
layer 16 protecting a device region may be a nitride layer for 
example, and is formed on the semiconductor chip 10 as 
having openings exposing the pad electrode 12. The insu 
lating layer 18 may be a polyimide for example, and is 
formed on the protection layer 16 as having openings 
exposing the pad electrode 12 as Well as the protection layer 
16. As a result, the pad electrode 12 is exposed through the 
openings of the protection layer 16 and the insulating layer 
18. 

[0021] The Wiring pattern 14 and the bump electrode 20 
are formed over the insulating layer 18, and are electrically 
connected to the pad electrode 12. Areas surrounding the 
Wiring pattern 14 and the bump electrode 20 are sealed by 
the resin 22, hoWever a part of the bump electrode 20 may 
be exposed. The solder ball 24 as a metal electrode is formed 
on the exposed region of the bump electrode 20. 

[0022] The semiconductor chip 10 has a device surface 
including the integrated circuit 11, the pad electrode 12 and 
the Wiring pattern 14, and a back surface Which is opposite 
from the device surface. The loW thermal conductivity layer 
26 is formed on the back surface of the semiconductor chip 
10. As shoWn in FIG. 1, the impression 28 Which indicates, 
for example a company name, a product name or a serial 
number, is impressed on the exposed surface of the loW 
thermal conductivity layer 26 by using a laser. Since the 
resin 22 and the loW thermal conductivity layer 26 are not 
formed on a side surface of the semiconductor chip 10, the 
side surface of the semiconductor chip 10 is exposed. 

[0023] Next, a method of manufacturing such a semicon 
ductor device Will be described With reference to FIGS. 3(a) 
through 

[0024] FIGS. 3(a) through 3(h) are cross-sectional vieWs 
shoWing a method of manufacturing the semiconductor 
device 100 according to a ?rst preferred embodiment of the 
present invention. A semiconductor Wafer 30 is a disciform 
substrate obtaining by slicing a disciform silicon ingot 
Which is formed by a cZochralski method (eg a C-Z 
method). Integrated circuits 11 are formed on the device 
surface of the semiconductor Wafer 30. 

[0025] As shoWn in FIG. 3(a), the pad electrodes 12 
Which are electrically connected to the integrated circuit 11, 
is formed on the semiconductor Wafer 30. The protection 
layer 16 protecting the integrated circuit 11 and having 
openings 17 corresponding to locations of the pad electrodes 
12, is formed on the semiconductor Wafer 30. And, the 
insulating layer 18 having openings 19 corresponding to 
locations of the pad electrodes 12, is formed on the protec 
tion layer 16. The insulating layer 18 may be a polyimide for 
example. 

[0026] Next, as shoWn in FIG. 3(b), a resist pattern 32 
exposing the pad electrodes 12 and portions of insulating 
layer 18 is formed over the semiconductor Wafer 30. The 
resist patterns 32 are used as a mask pattern When the Wiring 
pattern 14 is formed at a folloWing process step. 
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[0027] Next, as shoWn in FIG. 3(c), the Wiring patterns 14 
may be a copper for example, are formed on the basis of the 
resist pattern 32 by using an electrolytic plating. Thickness 
and Width of the Wiring patterns 14 are 5 pm, respectively. 
The Wiring patterns 14 are electrically connected to the pad 
electrode 12 in the openings. 

[0028] Next, as shoWn in FIG. 3(a) a resist pattern 34 
exposing parts of the Wiring patterns 14, is formed over the 
semiconductor Wafer 30 after the resist pattern 32 is 
removed. A thickness of the resist pattern 34 is about 100 
pm. Bump electrodes 20 are formed at locations correspond 
ing to exposed parts of the Wiring patterns 14 by using the 
resist pattern 34. The bump electrodes 20 may be a copper 
for example, and may be formed by electrolytic plating so as 
to electrically connected to the Wiring patterns 14 at the 
exposed parts of the Wiring patterns 14. The resist pattern 34 
is removed after the bump electrodes 20 are formed. 

[0029] Next, as shoWn in FIG. 3(c), the device surface of 
the semiconductor Wafer 30 including the Wiring patterns 14 
and the bump electrodes 20 is sealed by a resin 22. At this 
time, the resin 22 covers the Wiring patterns 14 and the bump 
electrodes 20. A thickness of the resin 22 is about 150 pm, 
and a thickness of the resin 22 on the bump electrode 20 is 
about 50 pm. 

[0030] Next, as shoWn in FIG. 30‘), a surface of the resin 
22 is ground by using, for example a grinding blade until the 
bump electrodes 20 are exposed. Solder balls 24 are formed 
on the exposed surfaces of the bump electrodes 20. The 
solder balls 24 are used as metal electrodes for packaging. 

[0031] Next, as shoWn in FIG. 3(g), the back surface of 
the semiconductor Wafer 30 Which is opposite from the 
device surface is ground. Then, the loW thermal conductivity 
layer 26 is formed on the ground back surface. Such 
grinding of the back surface is called a back-grind process. 

[0032] Next, as shoWn in FIG. 3(h), the semiconductor 
Wafer is divided into plural chip siZe devices by using a 
diamond blade for example. Finally, the impression 28 
including various characters (company and product name, a 
serial number, and so on), is impressed on the loW thermal 
conductivity layer 26 Which is formed on the ground back 
surface of the plurality of chip siZe devices by using a laser 
impression method. 

[0033] In the ?rst preferred embodiment of the present 
invention, since the loW thermal conductivity layer 26 is 
formed after the device surface of the semiconductor Wafer 
30 is sealed by the resin 22, the loW thermal conductivity 
layer 26 can be formed as having an impression thereon 
Without damaging the device surface. 

[0034] FIG. 4 is an explanation diagram shoWing a 
method of a laser impression according to the ?rst preferred 
embodiment of the present invention. As shoWn in FIG. 4, 
the laser impression is performed by using a laser oscillator 
36, for example a yttrium aluminum garnet (YAG) laser. A 
laser light 38 Which is output from the laser oscillator 36 is 
re?ected by a mirror 40, and then exposed on the back 
surface of the semiconductor chip 10 (the semiconductor 
device) having the loW thermal conductivity layer 26 
thereon. Speci?cally, the impression 28 including various 
characters is impressed on the loW thermal conductivity 
layer 26 by a scan in response to a movement of the mirror 
40 (eg a porigon mirror). On the other hand, the impression 
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process may also be performed by a transcription of the 
various characters Which are carved on a glass mask. Spe 
ci?cally, the various characters are transcribed on the loW 
thermal conductivity layer 26 by using such a glass mask as 
a mask, When the laser light 38 is eXposed on the loW 
thermal conductivity layer 26. 

[0035] In the ?rst preferred embodiment of the present 
invention, an irradiation condition of such a laser is 
described beloW. It should be understood that the following 
conditions are provided as an eXample and should not be 
constructed as limiting, since different conditions may be 
used to create the laser impression Without damaging the 
chip on Which loW thermal conductivity layer 26 is formed. 

[0036] (1) A laser type is a yttrium aluminum garnet 
laser (YAG laser). 

[0037] (2) AWavelength of the YAG laser is 1.06 pm. 

[0038] (3) Astrength of the YAG laser is betWeen 740 
m] through 800 m]. 

[0039] (4) A scan type of the YAG laser is a 10 kHZ 
?asher. 

[0040] (5) A scan speed of the YAG laser is betWeen 
100 ms/m through 300 ms/m. 

[0041] Next, a detailed description of the loW thermal 
conductivity layer 26 Will be given beloW. The loW thermal 
conductivity layer 26 has a loW thermal conductivity, and is 
possible to impress characters thereon using a thermal print 
having a loW energy. Speci?cally, the loW thermal conduc 
tivity layer 26 has a thermal conductivity loWer than that of 
the semiconductor substrate Which may be a silicon for 
eXample. Since the thermal conductivity of the loW thermal 
conductivity layer 26 is relatively loWer than that of the 
substrate, an impression may be formed on the loW thermal 
conductivity layer 26 using a loWer energy. The loW thermal 
conductivity layer 26 as covered on the device surface 
having the integrated circuit prevents thermal conductance 
of heat generated during formation of the laser impression. 

[0042] The favorable thermal conductivity as such a loW 
thermal conductivity layer 26 is, for eXample betWeen 
10x10’ through 10><10_2 (W/m-K), since the ther 
mal conductivity of the silicon is 138.13956 W/m~K (0.33 
cal/cm~sec~o C.). In the ?rst preferred embodiment, the most 
favorable thermal conductivity of the loW thermal conduc; 
tivity layer 26 is betWeen 10><10_4 through 25x10 
(W/m~K). By the Way, a printing energy needed to form the 
impression must increase When such a thermal conductivity 
is less than 10><10_5 Also, the thermal conduc 
tance on the device surface occurs more easily When such a 
thermal conductivity is more than 10><10_2 As a 
result, a dissolution and a peeling of various connections at 
the pad electrodes 12 for eXample, the Wiring patterns 14, the 
bump electrodes 20 and the solder balls 24 for eXample, 
occur more easily. Furthermore, the Wiring pattern 14 is 
easier to dissolve and peel. The thermal conductivity in the 
?rst preferred embodiment indicates various layer’s thermal 
conductivity. 
[0043] The loW thermal conductivity layer 26 may be for 
eXample an epoXy resin, a polyethylene resin, a polyester 
resin, a polyimide resin or a polyurethane resin, as used in 
a normal packaging process. Also, a thickness of the loW 
thermal conductivity layer 26 is selected in accordance With 
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the packaging type, for eXample equal to or more than 50 
pm. In the ?rst preferred embodiment, the most favorable 
thickness of the loW thermal conductivity layer 26 is 
betWeen 100 pm through 200 pm. 

[0044] The loW thermal conductivity layer 26 may be 
formed by coating using a liquid (paste) material, and also 
by bonding using a ?lm material. The loW thermal conduc 
tivity layer 26 can be formed fast, by using such forming 
processes. The coating using a liquid (paste) material is 
suitable for forming a uniform layer quickly for a compara 
tively large Wafer. On the other hand, the bonding using a 
?lm material is suitable for forming a loW thermal conduc 
tivity layer quickly and cheaply, since management of such 
a material is easy and requires simple installation. 

[0045] As such a coating method, there are, for eXample a 
spin coating method using a spinner and a paint coating 
method by using movement of a dispenser. The spin coating 
method using such a spinner is suitable for forming a 
uniform layer. On the other hand, the paint coating method 
using a dispenser is suitable for forming a uniform layer 
selectively on the semiconductor substrate. Furthermore, 
other coating methods include a blade coating method, a 
Wire bar coating method, a spray coating method, a bead 
coating method, an air knife coating method, a curtain 
coating method, and a coating method Which provides a 
liquid (paste) material doWn a metal mold setting on the 
semiconductor substrate. The loW thermal conductivity layer 
26 is indurate or hardened by pressing, a heating or a light 
irradiation (e.g. ultraviolet rays). 
[0046] On the other hand, bonding methods using such a 
?lm material may use for eXample a thermal indurative 
adhesive (eg an epoXy adhesive), a light indurative adhe 
sive or an adhesive tape. These bonding methods are suitable 
for forming the layer quickly and cheaply. 
[0047] The thermal conductivity of the loW thermal con 
ductivity layer 26 is adjustable by Way of section of the 
above noted various materials. Next, a ?rst eXample using an 
epoXy resin as a material is described. The paste epoXy resin 
is seeped on the back surface of the semiconductor Wafer 30 
illustrated in FIG. 3(}‘) for eXample. Then, the seeped epoXy 
resin is uniformly spread until a thickness of the epoXy resin 
is about 200 pm. NeXt, the semiconductor Wafer 30 is put 
into an electric furnace, and heated Within a range of 160° 
C.~180° C. As a result, the epoXy resin as the loW thermal 
conductivity layer 26 as illustrated in FIG. 3(g) for eXample, 
is indurate and formed. The thermal conductivity of such a 
loW thermal conductivity layer 26 is about betWeen 
418.605><10 W/m-K through 9209.31><10_4 W/m~K 
(betWeen 10><10_4 cal/cm~sec~o C. through 22x10‘4 cal/ 
cm~sec~o C.). 
[0048] NeXt, a second eXample using a metal mold is 
described beloW. The paste epoXy resin is provided doWn the 
metal mold setting on the back surface of the semiconductor 
substrate 30. Then, the metal mold is compressed together 
until a thickness of the epoXy resin is about 200 pm. NeXt, 
the semiconductor Wafer 30 is put into an electric furnace, 
and heated Within a range of 160° C.~180° C. As a result, the 
epoXy resin as the loW thermal conductivity layer 26 is 
indurate and formed. The thermal conductivity of such a loW 
thermal conductivity layer 26 is also about betWeen 
418.605><10 W/m-K through 9209.31><10_4 W/m~K 
(betWeen 10><10_4 cal/cm~sec~o C. through 22x10‘4 cal/ 
cm~sec~o C.). 
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[0049] Next, a third example using an indurative ink 
Which is indurate by ultraviolet irradiation (an UV ink) is 
described below. The UV ink is seeped on the back surface 
of the semiconductor Wafer 30. Then, the seeped epoxy resin 
is uniformly spread until a thickness of the epoxy resin is 
about 200 pm. Next, the semiconductor Wafer 30 is put into 
an electric furnace, and heated Within a range of 160° 
C.~180° C. As a result, the UV ink as the loW thermal 
conductivity layer 26 is indurate and formed. The thermal 
conductivity of such a loW thermal conductivity layer 26 is 
about betWeen 418.605><10_4 W/m~K through 8372.1><10_4 
W/m~K (betWeen 1x10“4 cal/cm~sec~o C. through 20x10“4 
cal/cm~sec~o C.). 
[0050] Next, a fourth example using an epoxy adhesive 52 
and a loW light permeable ?lm 54, for example a polyester 
?lm and polyethylene ?lm, is described beloW. FIGS. 5(a) 
through 5(c) are cross-sectional vieWs shoWing an example 
of a manufacturing method of the loW thermal conductivity 
layer 26. The loW light permeable ?lm 54 does not include 
a carbon and an aluminum. 

[0051] As shoWn in FIG. 5(a), the epoxy adhesive 52 is 
coated on the back surface of the semiconductor Wafer 30. 
Then, as shoWn in FIG. 5(b), the loW light permeable ?lm 
54 is superimposed on the epoxy adhesive 52. Next, the 
semiconductor Wafer 30 is put into an electric furnace, and 
heated to about 150° C. As a result, as shoWn in FIG. 5(c), 
the epoxy adhesive 52 and the loW light permeable ?lm 54 
are bonded, and the loW thermal conductivity layer 26 is 
formed. The thermal conductivity of such a loW thermal 
conductivity layer 26 is about betWeen 2093.025x10'4 
W/m~K through 9209.31><10_4 W/m~K (betWeen 5x10-4 
cal/cm~sec~o C. through 22x10“4 cal/cm~sec~o C.). 

[0052] According to the ?rst preferred embodiment of the 
present invention, since the loW thermal conductivity layer 
26 does not readily conduct heat is formed on the back 
surface of the semiconductor chip 10, the heat of the laser 
light 38 as illustrated in FIG. 4, is concentrated at the laser 
irradiation area of the loW thermal conductivity layer 26. 
Since the laser irradiation area of the layer 26 is dissolved, 
an impression can be formed using a loW energy. Further 
more, since the loW thermal conductivity layer 26 is formed 
after a back-grinding process of the semiconductor Wafer 30 
(the semiconductor chip 10), a better loW thermal conduc 
tivity layer 26 can be formed Without surface concavity and 
convexity and an interfusion of foreign particle into the layer 
26. 

[0053] As a result, dissolution and peeling betWeen the 
pad electrodes 12 and the Wiring patterns 14, the Wiring 
patterns 14 and the bump electrodes 20, and the bump 
electrodes 20 and the solder balls 24, can be prevented. Also, 
the dissolution and peeling of the Wiring patterns 14 can be 
avoided. Furthermore, the integrated circuit Which is formed 
in the device surface of the semiconductor chip 10 can be 
prevented from being destroyed. Therefore, the laser impres 
sion can be formed Without a negative effect on the device 
surface of the semiconductor chip 10 due to exothermic heat 
of the laser impression. 

[0054] While the ?rst preferred embodiment of the present 
invention presents an example in Which the laser impression 
is formed after the semiconductor Wafer 30 is divided into 
plural semiconductor chips 10, the present invention is not 
limited to this example and the laser impression may be 
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formed prior to dividing the semiconductor Wafer 30. There 
fore, the commodity transaction With the Wafer-level as Well 
as the chip siZe level can be ful?lled. 

[0055] Further, While the ?rst preferred embodiment of the 
present invention presents an example in Which the loW 
thermal conductivity layer 26 is formed on the entire back 
surface of the semiconductor Wafer 30 (the semiconductor 
chip 10), the present invention is not limited to this example 
and the loW thermal conductivity layer 26 may be only 
formed on the impression area of the back surface. 

[0056] As described above, the semiconductor device and 
the method of manufacturing the same according to the 
present invention can form a laser impression Without dam 
aging the device surface of the semiconductor chip. 

[0057] The present invention has been described With 
reference to illustrative embodiments, hoWever, this inven 
tion must not be considered to be con?ned only to the 
embodiments illustrated. Various modi?cations and changes 
of these illustrative embodiments and the other embodi 
ments of the present invention Will become apparent to those 
skilled in the art With reference to the description of the 
present invention. It is therefore contemplated that the 
appended claims Will cover any such modi?cations or 
embodiments as fall Within the true scope of the invention. 

What is claimed is: 
1. A method of manufacturing a semiconductor device 

comprising: 

providing a semiconductor substrate having a ?rst surface 
and a second surface Which is opposite from the ?rst 
surface; 

forming a pad electrode on the ?rst surface of the semi 
conductor substrate; 

forming an insulating layer covering the ?rst surface of 
the semiconductor substrate and exposing the pad elec 
trode; 

forming a Wiring connected electrically to the pad elec 
trode, on the insulating layer; 

forming a bump electrode on the Wiring; 

forming a resin sealing the Wiring and the insulating layer, 
so that a top of the bump electrode is exposed; 

grinding the second surface of the semiconductor sub 
strate; 

forming a loW thermal conductivity layer on a ground 
second surface of the semiconductor substrate; 

dividing the semiconductor substrate into plural semicon 
ductor chip pieces; and 

forming a laser impression on the loW thermal conduc 
tivity layer of the plural semiconductor pieces. 

2. The method of manufacturing according to claim 1, 
Wherein the Wiring and the bump electrode are formed by an 
electrolytic plating. 

3. The method of manufacturing according to claim 1, 
further comprising forming a ball electrode on an exposed 
top of the bump electrode. 

4. The method of manufacturing according to claim 1, 
Wherein the forming a loW thermal conductivity layer com 
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prises coating a liquid material on the ground second surface 
of the semiconductor substrate. 

5. The method of manufacturing method according to 
claim 1, Wherein the forming a loW thermal conductivity 
layer comprises bonding a ?lm material on the ground 
second surface of the semiconductor substrate using an 
adhesive. 

6. The method of manufacturing according to claim 1, 
Wherein the loW thermal conductivity layer has a thermal 
conductivity Within a range of 10x10“4 W/m-K~10><10_2 
W/m-K. 

7. A method of manufacturing a semiconductor device 
comprising: 

providing a semiconductor-substrate having a ?rst surface 
and a second surface Which is opposite from the ?rst 
surface; 

forming a pad electrode on the ?rst surface of the semi 
conductor Wafer; 

forming an insulating layer covering the ?rst surface of 
the semiconductor substrate and exposing the pad elec 
trode; 

forming a Wiring connected electrically to the pad elec 
trode, on the insulating layer; 

forming a bump electrode on the Wiring; 

forming a resin sealing the Wiring and the insulating layer, 
so that a top of the conductor is exposed; 

grinding the second surface of the semiconductor sub 
strate; 

forming a loW thermal conductivity layer on a ground 
second surface of the semiconductor substrate; 

forming a laser impression on the loW thermal conduc 
tivity layer; and 

dividing the semiconductor Wafer having the laser impres 
sion into plural semiconductor chip pieces. 

8. The method of manufacturing according to claim 7, 
Wherein the Wiring and the bump electrode are formed by an 
electrolytic plating. 

9. The manufacturing method according to claim 7, fur 
ther comprising forming a ball electrode on an exposed top 
of the bump electrode. 

10. The method of manufacturing according to claim 7, 
Wherein the forming a loW thermal conductivity layer com 
prises coating a liquid material on the ground second surface 
of the semiconductor substrate. 

11. The method of manufacturing method according to 
claim 7, Wherein the forming a loW thermal conductivity 
layer comprises bonding a ?lm material on the ground 
second surface of the semiconductor substrate using an 
adhesive. 

12. The manufacturing method according to claim 7, 
Wherein the forming alloW thermal conductivity layer has a 
thermal conductivity Within a range of 10x10‘4 W/m-K~10>< 
10-2 W/m-K. 

13. A method of manufacturing a semiconductor device 
comprising: 

providing a semiconductor substrate having a ?rst surface 
and a second surface Which is opposite from the ?rst 
surface; 
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forming a pad electrode on the ?rst surface of the semi 
conductor substrate; 

forming an insulating layer covering the ?rst surface of 
the semiconductor substrate and exposing the pad elec 
trode; 

forming a conductor having ?rst and second portions 
connected electrically to the pad electrode, on the 
insulating layer; 

forming a resin sealing the ?rst portion of the conductor 
and the insulating layer, so that the second portion of 
the conductor is exposed; 

grinding the second surface of the semiconductor sub 
strate; 

forming a loW thermal conductivity layer on a ground 
second surface of the semiconductor substrate; 

dividing the semiconductor substrate into plural semicon 
ductor chip pieces; and 

forming a laser impression on the loW thermal conduc 
tivity layer of the plural semiconductor pieces. 

14. The method of manufacturing according to claim 13, 
Wherein the conductor is formed by an electrolytic plating. 

15. The method of manufacturing according to claim 13, 
further comprising forming a ball electrode on the second 
portion of the conductor. 

16. The method of manufacturing according to claim 13, 
Wherein the forming a loW thermal conductivity layer com 
prises coating a liquid material on the ground second surface 
of the semiconductor substrate. 

17. The method of manufacturing method according to 
claim 13, Wherein the forming a loW thermal conductivity 
layer comprises bonding a ?lm material on the ground 
second surface of the semiconductor substrate using an 
adhesive. 

18. The method of manufacturing according to claim 13, 
Wherein the loW thermal conductivity layer has a thermal 
conductivity Within a range of 10x10“4 W/m-K~10><10'2 
W/m-K. 

19. A method of manufacturing a semiconductor device 
comprising: 

providing a semiconductor substrate having a ?rst surface 
and a second surface Which is opposite from the ?rst 
surface; 

forming a pad electrode on the ?rst surface of the semi 
conductor Wafer; 

forming an insulating layer covering the ?rst surface of 
the semiconductor substrate and exposing the pad elec 
trode; 

forming a conductor having ?rst and second portions 
connected electrically to the pad electrode, on the 
insulating layer; 

forming a resin sealing the ?rst portion of the conductor 
and the insulating layer, so that the second portion of 
the conductor is exposed; 

grinding the second surface of the semiconductor sub 
strate; 

forming a loW thermal conductivity layer on a ground 
second surface of the semiconductor substrate; 
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forming a laser impression on the loW thermal conduc 
tivity layer; and 

dividing the semiconductor Wafer having the laser impres 
sion into plural semiconductor chip pieces. 

20. The method of manufacturing according to claim 19, 
Wherein the conductor is formed by an electrolytic plating. 

21. The method of manufacturing according to claim 19, 
further comprising forming a ball electrode on the second 
portion of the conductor. 

22. The method of manufacturing according to claim 19, 
Wherein the forming a loW thermal conductivity layer com 
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prises coating a liquid material on the ground second surface 
of the semiconductor substrate. 

23. The method of manufacturing method according to 
claim 19, Wherein the forming a loW thermal conductivity 
layer comprises bonding a ?lm material on the ground 
second surface of the semiconductor substrate using an 
adhesive. 

24. The method of manufacturing according to claim 19, 
Wherein the loW thermal conductivity layer has a thermal 
conductivity Within a range of 10x10“4 W/m-K~10><10'2 
W/m-K. 


