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A surface of a semiconductor Wafer having a plurality of 
semiconductor elements thereon is laminated on a ?rst Wafer 
holding substrate. Subsequently, the Whole rear surface of 
the semiconductor Wafer is coated With a ?rst conductive 
layer. Then a second conductive layer is selectively formed 
thereon. Then, a rear surface side glass substrate is laminated 
on the ?rst and second conductive layer. Subsequently, the 

(73) Assigneez NEC Corporation ?rst ~Wafer holding substrate is' peeled off. Subsequently, the 
semiconductor wafer is selectively etched so as to be sepa 
rated into semiconductor elements. Then, the ?rst conduc 

(21) APPL NO. 09/840,578 tive layer is connected to a ground potential to measure 
electrical characteristics of the semiconductor elements and 

(22) Filed; Apt; 23, 2001 sort the semiconductor elements into non-defectives and 
defectives. Then, the ?rst conductive layer is selectively 

(30) Foreign Application Priority Data etched so as to be separated into chips and thus semicon 
ductor pellets are formed. Finally, the second Wafer holding 

Apr. 25, 2000 (JP) .................................... .. 2000-124721 substrate is peeled off. 
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METHOD OF MANUFACTURING 
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. In particular, the present 
invention relates to a method of manufacturing a semicon 
ductor device by Which characteristics of a semiconductor 
device can be evaluated in a Wafer state. 

[0003] 2. Description of the Related Art 

[0004] Compound semiconductors such as GaAs or the 
like have a higher electron mobility than that of Si, thereby 
having an excellent high frequency characteristic as com 
pared With Si. Therefore, compound semiconductors are 
being applied to a ?eld effect transistors (FET), Which is a 
semiconductor element, such as a metal-semiconductor ?eld 
effect transistor (hereinafter, referred to as MESFET) for 
high-speed operation utiliZing a Schottky junction gate, and 
a semiconductor integrated circuit such as an integrated 
analog signal ampli?er, digital signal ampli?er or the like. 
Along With the recent increases in an operation speed of 
such a semiconductor element used as a semiconductor 
device or semiconductor integrated circuit. Asemiconductor 
element having an operation frequency of 100 GHZ is being 
put in practice today. As a result, the high frequency char 
acteristic of a semiconductor element is becoming increas 
ingly important. 

[0005] Conventionally, various methods have been pro 
posed as a method of manufacturing such a semiconductor 
element. These techniques Widely used in manufacturing 
processes of mass production include, for example, a tech 
nique disclosed as prior art in Japanese Patent Laid-Open 
Publication No. Hei 2-022841. FIG. 1 is a cross sectional 
vieW shoWing a construction of a semiconductor pellet in 
this prior art. FIGS. 2A to 2D are perspective vieWs shoWing 
a method of manufacturing this conventional semiconductor 
pellet in the order of process steps. The prior art Will be 
described beloW With reference to FIG. 1 and FIGS. 2A to 
2D. 

[0006] First, an outline of the construction of this conven 
tional semiconductor pellet Will be explained With reference 
to FIG. 1. An MESFET is formed as a semiconductor 
element in this semiconductor pellet. In the semiconductor 
pellet 111 shoWn in FIG. 1, a source electrode 103 and drain 
electrode 104 are formed With a gate electrode 102 therebe 
tWeen on a GaAs substrate 101. The gate electrode 102 and 
drain electrode 104 are connected to a gate lead electrode 
106 and drain lead electrode 107 via apertures 105a, 105b, 
respectively, provided in an interlayer insulating ?lm 105. 
On the other hand, the source electrode 103 is connected to 
a metal layer 109 for plating and gold plating layer 110 
laminated on the rear surface of the GaAs substrate 101 via 
a through hole (via hole) 108 provided in the GaAs substrate 
101. These laminated metal layer 109 for plating and gold 
plating layer 110 constitute a lead electrode of the source 
electrode 103. The gold plating layer 110 also functions as 
a plated heat sink (PHS). This semiconductor pellet 111 is 
thus constructed, having a length of about 0.5-2 mm. 

[0007] A method of separating the semiconductor ele 
ments as chips Will be explained beloW With reference to 
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FIGS. 2A to 2D. The same component elements as those 
explained in FIG. 1 are designated by the same reference 
numerals through FIGS. 2A to 2D. As shoWn in FIG. 2A, 
a GaAs Wafer 113 having semiconductor elements formed 
thereon is laminated onto a glass substrate 112 via a loW 
melting point Wax 114 With a surface of the GaAs Wafer 113 
on Which the semiconductor elements are formed (herein 
after, referred to as front surface) facing the glass substrate 
112 side. Then, a knoWn method is employed to form the 
GaAs Wafer 113 into a thin layer having a thickness of, for 
example, 40 pm. Subsequently, through holes 108 (see FIG. 
1) are formed in prescribed regions. Then, a metal ?lm 109a 
for plating is formed on the Whole surface of the GaAs Wafer 
113 on Which the semiconductor elements are not formed 

(hereinafter, referred to as rear surface). 

[0008] Subsequently, as shoWn in FIG. 2B, 21 gold plating 
layer 110 is selectively formed on the metal ?lm 109a for 
plating by a knoWn method using a photoresist pattern. 
Then, the metal ?lm 109a for plating is patterned by using 
this gold plating layer 110 as a mask to form the aforemen 
tioned metal layer 109 for plating. 

[0009] Subsequently, as shoWn in FIG. 2C, the GaAs 
Wafer 113 is etched by using the gold plating layer 110 as a 
mask. Consequently, the GaAs Wafer 113 is separated into 
chips to form semiconductor elements 115. Then, the loW 
melting point Wax 114 is melted by heating to a temperature 
equal to the melting point thereof or higher to peel off the 
glass substrate 112 from the semiconductor elements 115. 
Then, the semiconductor elements 115 are Washed With an 
organic solvent. 

[0010] Thus, a semiconductor pellet 111 composed of the 
semiconductor element 115, metal layer 109 for plating and 
gold plating layer 110 is formed as shoWn in FIG. 2D. The 
metal layer 109 for plating is formed on the rear surface of 
the semiconductor element 115 and the gold plating layer 
110 is further formed on top thereof. 

[0011] Subsequently, the high frequency (RF) character 
istics of all the semiconductor pellets 111 separated into 
chips as described above are measured. According to the 
results of the measurement, the semiconductor pellets 111 
are sorted into non-defectives and defectives (hereinafter, 
referred to as non-defectives/defectives screening). 

[0012] In the prior art, as described above, the GaAs Wafer 
113 is separated into chips to form semiconductor pellets 111 
and then electrical characteristics such as an RF character 
istic and so forth of each semiconductor element 115 formed 
in the semiconductor pellet 111 are individually measured. 
In this method, hoWever, a large number of processes are 
required for sorting the semiconductor pellets 111 into 
non-defectives and defectives, thereby increasing a manu 
facturing cost of the semiconductor pellets 111. 

[0013] To solve this problem, not all the semiconductor 
pellets formed by separating one GaAs Wafer into chips are 
subjected to measurement of electrical characteristics, but 
several of the semiconductor pellets formed from one GaAs 
Wafer are selected to measure the electrical characteristics 
thereof and thus the quality of the Whole GaAs Wafer is 
judged. HoWever, this method is not practical in mass 
production since defective semiconductor pellets are often 
mixed in the GaAs Wafer determined as non-defective. 

[0014] In addition, since electrical characteristics of an 
individual semiconductor element are measured in the prior 
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art, inductance increases between electrodes of the semi 
conductor element and probes of a measuring apparatus 
during the measurement. The inductance of a ground elec 
trode, in particular, increases and a problem arises that the 
electrical characteristics cannot be precisely measured. 

SUMMARY OF THE INVENTION 

[0015] An object of the present invention is to provide a 
method of manufacturing a semiconductor device by Which 
non-defectives/defectives screening can be conveniently 
performed by measuring electrical characteristics of semi 
conductor elements and the semiconductor elements can be 
precisely screened by reducing inductance of a ground 
electrode. 

[0016] A method of manufacturing a semiconductor 
device according to the present invention has the steps of: 
laminating a semiconductor Wafer having a plurality of 
semiconductor elements on a ?rst surface thereof onto a ?rst 
Wafer holding substrate by using a ?rst adhesive so as to 
contact the ?rst surface to the ?rst Wafer holding substrate; 
grinding a second surface of the semiconductor Wafer on 
Which the semiconductor elements are not formed to form a 
semiconductor Wafer of a prescribed thickness; coating a 
?rst conductive layer on the Whole second surface of the 
semiconductor Wafer; selectively forming a second conduc 
tive layer on the ?rst conductive layer in regions aligning to 
the semiconductor elements formed on the ?rst surface of 
the semiconductor Wafer; laminating a second Wafer holding 
substrate on the ?rst conductive layer and second conductive 
layer by using a second adhesive; melting the ?rst adhesive 
to peel off the ?rst Wafer holding substrate from the semi 
conductor Wafer and eXpose the ?rst surface of the semi 
conductor Wafer; selectively etching the semiconductor 
Wafer from the eXposed surface so as to be separated into 
semiconductor elements and partially eXpose the ?rst con 
ductive layer; evaluating the semiconductor elements so as 
to be sorted into non-defectives and defectives; selectively 
etching the eXposed portion of the ?rst conductive layer; and 
removing the second adhesive to peel off the second Wafer 
holding substrate from the ?rst and the second conductive 
layers. 
[0017] Another method of manufacturing a semiconductor 
device according to the present invention has the steps of: 
laminating a semiconductor Wafer having a plurality of 
semiconductor elements on a ?rst surface thereof onto a ?rst 
Wafer holding substrate by using a ?rst adhesive so as to 
contact the ?rst surface to the ?rst Wafer holding substrate; 
grinding a second surface of the semiconductor Wafer on 
Which the semiconductor elements are not formed to form a 
semiconductor Wafer of a prescribed thickness; coating a 
?rst conductive layer on the Whole second surface of the 
semiconductor Wafer; selectively forming a second conduc 
tive layer on the ?rst conductive layer in regions aligning to 
the semiconductor elements formed an the ?rst surface of 
the semiconductor Wafer; selectively etching the ?rst con 
ductive layer by using the selectively formed second con 
ductive layer as a mask; laminating a second Wafer holding 
substrate on the second conductive layer by using a second 
adhesive, Which is a conductor; melting the ?rst adhesive to 
peel off the ?rst Wafer holding substrate from the semicon 
ductor Wafer and eXpose the surface of the semiconductor 
Wafer; selectively etching the semiconductor Wafer from the 
eXposed surface so as to be separated into semiconductor 
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elements and partially eXpose the second adhesive surface; 
evaluating the semiconductor elements so as to be sorted 
into non-defectives and defectives; and removing the second 
adhesive to peel off the second Wafer holding substrate from 
the second conductive layer. 

[0018] The ?rst conductive layer may be electrically con 
nected to a ground electrode of the semiconductor element 
formed on the semiconductor Wafer surface, for eXample, a 
source electrode of an MESFET. Then, in screening of the 
semiconductor elements, the ?rst conductive layer before 
selectively etched may be connected to a ground potential to 
measure electrical characteristics of the semiconductor ele 
ment. Or, the ?rst conductive layer may be electrically 
connected to a ground electrode of the semiconductor ele 
ment formed on the semiconductor Wafer surface, for 
eXample, a source electrode of an MESFET. Then, in screen 
ing of the semiconductor elements, the second conductive 
layer, Which is a conductor, may be connected to a ground 
potential to measure electrical characteristics of the semi 
conductor element. 

[0019] Furthermore, the semiconductor element may be a 
?eld effect transistor. Electrical characteristics measured in 
the non-defectives/defectives screening of a ?eld effect 
transistor preferably include a high frequency characteristic. 
The reason for this is that the high frequency characteristic 
becomes important as an operation speed of the semicon 
ductor element is increased. 

[0020] The second adhesive, Which is a conductor, may be 
a conductive paste such as a silver paste. The ?rst adhesive 
can be a loW melting point Wax. Furthermore, at least one of 
the ?rst Wafer holding substrate and second Wafer holding 
substrate may be a transparent substrate. This transparent 
substrate may be constituted by a glass plate, quartZ plate or 
sapphire plate. 
[0021] In the present invention, since the ?rst conductive 
layer is connected to the ground electrode of the semicon 
ductor element formed on the semiconductor Wafer, for 
eXample, the source electrode of the ?eld effect transistor, 
inductance of the ground electrode of this semiconductor 
element can be reduced to about the same level as that of a 
semiconductor element mounted in a package as a product. 
As a result, inductance on the source side of the semicon 
ductor element is greatly reduced and thus a high frequency 
characteristic can be precisely measured. 

[0022] In addition, since the ?rst conductive layer is 
connected to the ground electrode of each semiconductor 
element, only one ground electrode can be used in screening 
of the semiconductor elements. Since a plurality of semi 
conductor elements formed on the semiconductor Wafer 
before separated into chips are sorted into non-defectives 
and defectives and then the chips are separated, the semi 
conductor elements can be easily handled in screening of the 
semiconductor elements. As a result, the non-defectives/ 
defectives screening can be precisely and conveniently 
performed for all the semiconductor elements formed on the 
semiconductor Wafer. Therefore, the method of manufactur 
ing a semiconductor device according to the present inven 
tion can be applied to mass production of semiconductor 
devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a cross sectional vieW shoWing a con 
struction of a conventional semiconductor pellet; 
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[0024] FIGS. 2A to 2D are perspective vieWs showing a 
method of manufacturing the conventional semiconductor 
pellet in the order of process steps; 

[0025] FIG. 3 is a perspective vieW shoWing characteris 
tics of a semiconductor pellet manufacturing process accord 
ing to a ?rst embodiment of the present invention; 

[0026] FIGS. 4A to 4H are perspective vieWs shoWing a 
method of manufacturing a semiconductor pellet according 
to this embodiment in the order of process steps; and 

[0027] FIGS. 5A to 5G are perspective vieWs shoWing a 
method of manufacturing a semiconductor pellet according 
to a second embodiment of the invention in the order of 
process steps. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0028] Embodiments of the present invention Will be 
described in detail beloW With reference to the accompany 
ing draWings. First, a ?rst embodiment of the invention Will 
be described. FIG. 3 is a perspective vieW shoWing char 
acteristics of a semiconductor pellet manufacturing process 
according to this embodiment. FIGS. 4A to 4H are perspec 
tive vieWs shoWing a method of manufacturing a semicon 
ductor pellet according to this embodiment in the order of 
process steps. This embodiment is characteriZed in that a 
?rst conductive layer connected to a ground electrode of 
each semiconductor element is formed on the Whole rear 
surface of a GaAs Wafer formed into a thin ?lm and that only 
the GaAs Wafer is separated into chips Without separating 
the ?rst conductive layer so that electrical characteristics of 
all the semiconductor elements formed on the GaAs Wafer 
are measured. 

[0029] In this embodiment, the semiconductor element is 
an MESFET explained in FIG. 1. First, this embodiment 
Will be explained With reference to FIG. 3. A metal ?lm 3 
Which is used in plating as underlayer of plating (hereinafter 
called as a metal ?lm for plating) is formed on the rear 
surface of a glass substrate 1 With a resist ?lm 2 interposed 
therebetWeen. The metal ?lm 3 for plating is the aforemen 
tioned ?rst conductive layer connected to a source electrode 
of each semiconductor element. The resist ?lm 2 functions 
as an adhesive. In this state, probes of a prober are connected 
to a gate lead electrode and drain lead electrode of the 
semiconductor element 4 (see FIG. 1). Further, the source 
electrode of the semiconductor element (see FIG. 1) is 
connected to the metal ?lm 3 for plating While the metal ?lm 
3 for plating is connected to a ground potential (GND). 

[0030] At this time, the metal ?lm 3 for plating can be 
connected to the ground potential in a large contact area. 
Therefore, during measurement of, for example, a high 
frequency characteristic of the semiconductor element, 
inductance on the source side of the semiconductor element 
is stably reduced and thereby the high frequency character 
istic can be precisely measured. Thus, non-defectives/defec 
tives screening can be precisely performed for all the semi 
conductor elements on the GaAs Wafer. 

[0031] The method of manufacturing a semiconductor 
pellet according to this embodiment Will be explained beloW 
in the order of manufacturing steps With reference to FIGS. 
4A to 4H. As shoWn in FIG. 4A, a GaAs Wafer 6 surface on 
Which the semiconductor elements are formed is laminated 
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on a front surface side glass substrate 5, Which is a ?rst Wafer 
holding substrate, via a loW melting point Wax 7. The front 
surface side glass substrate 5 is transparent and the thickness 
thereof is, for example, 1 mm. The loW melting point Wax 7 
constitutes a ?rst adhesive. Subsequently, the GaAs Wafer 6 
is formed into a thin layer having a thickness of, for 
example, 40 pm. Then, through holes (see FIG. 1) are 
formed in prescribed regions of the GaAs Wafer 6. 

[0032] Subsequently, as shoWn in FIG. 4B, 21 metal ?lm 3 
for plating is formed on the Whole rear surface of the thin 
GaAs Wafer 6. The metal ?lm 3 for plating is a laminated 
?lm obtained by successively depositing, for example, tita 
nium (Ti) having a ?lm thickness of 20 nm and gold (Au) 
having a ?lm thickness of 300 nm in this order. The metal 
?lm 3 for plating is a ?rst conductive layer. 

[0033] Subsequently, as shoWn in FIG. 4C, a gold plating 
layer 8 is selectively formed on the metal ?lm 3 for plating 
by a knoWn method using a photoresist pattern. The gold 
plating layer 8 is a second conductive layer. The ?lm 
thickness of the gold plating layer 8 is, for example, 20 pm. 

[0034] Subsequently, as shoWn in FIG. 4D, the metal ?lm 
3 for plating and gold plating layer 8 are laminated on a 
transparent rear surface side glass substrate 1 via a resist ?lm 
2. The resist ?lm 2 is a second adhesive having a thickness 
of about 20 pm. The rear surface side glass substrate 1 is a 
second Wafer holding substrate having a thickness of about 
0.5 mm. At this time, the gold plating layer 8 (see FIG. 4C) 
is buried in the resist ?lm 2. Thus, a laminate is formed by 
successively laminating the loW melting point Wax 7, GaAs 
Wafer 6, metal ?lm 3 for plating, resist ?lm 2 and rear 
surface side glass substrate 1 on the front surface side glass 
substrate 5 in this order. 

[0035] Subsequently, this laminate is heated to a tempera 
ture equal to a melting point of the loW melting point Wax 
7 or higher, for example, 150 to 180° C. so that the loW 
melting point Wax 7 is melted to peel off the front surface 
side glass substrate 5 from the GaAs Wafer 6. Then, the front 
surface of the GaAs Wafer 6 is Washed With an organic 
solvent. Consequently, as shoWn in FIG. 4E, the front 
surface of the GaAs Wafer 6 is exposed. 

[0036] Subsequently, the GaAs Wafer 6 is etched by using 
a photoresist ?lm (not shoWn) as a mask and the GaAs Wafer 
6 is separated into a plurality of semiconductor elements 4. 
At this time, the positions of the photoresist ?lm are adjusted 
by visually observing the pattern of the gold plating layer 8 
through the transparent rear surface side glass substrate 1. In 
this etching process, only the GaAs Wafer 6 is etched, but the 
metal ?lm 3 for plating is not etched. FIG. 4F shoWs a 
construction of the laminate in this state composed of the 
semiconductor elements 4, metal ?lm 3 for plating, gold 
plating layer 8 (not shoWn), resist ?lm 2 and rear surface side 
glass substrate 1. FIG. 4F shoWs the construction in a 
vertically inverted position With respect to FIGS. 4A to 4E. 
FIG. 4F and FIG. 3 are the same vieW. 

[0037] Subsequently, as explained With reference to FIG. 
3, electrical characteristics of all the semiconductor ele 
ments 4 on the GaAs Wafer 6 are measured for non 
defectives/defectives screening. Then, defective semicon 
ductor elements 4 are marked. 

[0038] Subsequently, as shoWn in FIG. 4G, the metal ?lm 
3 for plating is etched and patterned by using the aforemen 
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tioned photoresist ?lm (not shown) as a mask by a method 
such as ion milling or the like. Thereby, a metal layer 9 is 
formed under the semiconductor elements 4. The metal layer 
9 is formed by patterning the metal ?lm 3 for plating. As a 
result, the resist ?lm 2 is exposed. 

[0039] Subsequently, the resist ?lm 2 is dissolved by using 
an organic solvent to peel off the rear surface side glass 
substrate 1 from the gold plating layer 8. As a result, as 
shoWn in FIG. 4H, a semiconductor pellet 10 composed of 
the metal layer 9 and gold plating layer 8 formed on the rear 
surface of the semiconductor element 4 can be obtained. 

[0040] The method of manufacturing a semiconductor 
pellet according to this embodiment described above has 
effects described beloW as compared With a conventional 
method. First, a high frequency characteristic of the semi 
conductor element 4 can be precisely measured in non 
defectives/defectives screening of the semiconductor ele 
ments 4 since inductance on the source side of the 
semiconductor element 4 can be greatly reduced. In addi 
tion, the method of manufacturing a semiconductor pellet of 
this embodiment can be applied to mass production since 
non-defectives/defectives screening of all the semiconductor 
elements 4 formed on a GaAs Wafer 6 can be conveniently 
performed thereby. 
[0041] A second embodiment of the present invention Will 
be explained beloW. FIGS. 5A to 5G are perspective vieWs 
shoWing semiconductor pellet manufacturing processes 
according to this embodiment in the manufacturing order of 
process steps. In FIGS. 5A to 5G, the same component 
elements as those in the above-described ?rst embodiment 
shoWn in FIGS. 4A to 4H are designated by the same 
reference numerals. The second embodiment is character 
iZed in that a conductive paste such as a silver paste, Which 
is an adhesive for laminating the GaAs Wafer on the glass 
substrate, serves the function of the metal ?lm for plating 
explained in the ?rst embodiment. 

[0042] While partially overlapped With the explanation of 
the above-described ?rst embodiment, a method of manu 
facturing a semiconductor pellet according to this embodi 
ment Will be explained step by step beloW With reference to 
FIGS. 5A to 5G. 

[0043] First, as shoWn in FIG. 5A, the front surface of a 
GaAs Wafer 6 is laminated on a front surface side glass 
substrate 5 via a loW melting point Wax 7. The front surface 
side glass substrate 5 is transparent and has a thickness of, 
for example, 0.5 mm. Subsequently, the GaAs Wafer 6 is 
formed into a thin layer, reducing the thickness of the GaAs 
Wafer 6 to, for example, 25 pm. Then, through holes (see 
FIG. 1) are formed in prescribed regions of the GaAs Wafer 
6 as explained in the prior art. 

[0044] Subsequently, as shoWn in FIG. 5B, 21 metal ?lm 3 
for plating is formed on the Whole rear surface of the thin 
GaAs Wafer 6. The metal ?lm 3 for plating is a laminated 
?lm composed of titanium (Ti) and gold (Au). 

[0045] Subsequently, as shoWn in FIG. 5C, a gold plating 
layer 8 is selectively formed on the metal ?lm 3 for plating 
by a knoWn method using a photoresist pattern. The ?lm 
thickness of the gold plating layer 8 is, for example, 10 pm. 
Subsequently, the metal ?lm 3 for plating is etched and 
separated by using the gold plating layer 8 as a mask to form 
a metal layer 9. 
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[0046] Subsequently, as shoWn in FIG. 5D, the rear sur 
face of the GaAs Wafer 6, that is, the surface on Which the 
metal layer 9 and gold plating layer 8 (see FIG. 5C) are 
formed is laminated on the rear surface side glass substrate 
1 via a silver paste 11. The ?lm thickness of the silver paste 
11 is about 20 pm. The silver paste 11 is a second adhesive, 
Which is a conductor. At this time, the metal layer 9 and gold 
plating layer 8 (see FIG. 5C) are connected to the silver 
paste 11 While buried in the silver paste 11. 

[0047] Subsequently, this laminate is heated to a tempera 
ture equal to a melting point of the loW melting point Wax 
7 or higher so that the loW melting point Wax 7 is melted to 
peel off the front surface side glass substrate 5 from the 
GaAs Wafer 6. Then, the front surface of the GaAs Wafer 6 
is Washed With an organic solvent to expose the front surface 
of the GaAs Wafer 6 as shoWn in FIG. 5E. Subsequently, the 
GaAs Wafer 6 is etched by using a photoresist ?lm (not 
shoWn) as a mask to separate the GaAs Wafer 6 into a 
plurality of semiconductor elements 4. 

[0048] FIG. 5F shoWs a construction of the laminate in 
this state composed of the semiconductor elements 4, metal 
layer 9, gold plating layer 8, silver paste 11 and rear surface 
side glass substrate 1. FIG. 5F shoWs the construction in a 
vertically inverted position With respect to FIGS. 5A to SE. 
In FIG. 5F, the metal layer 9 and gold plating layer 8 are 
projected from the silver paste 11, but the metal layer 9 and 
gold plating layer 8 may be buried in the silver paste 11. As 
shoWn in FIG. 5F, a semiconductor pellet 10 is constituted 
by the separated semiconductor element 4, metal layer 9 and 
gold plating layer 8. Thus, the separated semiconductor 
pellets 10 are laminated on the rear surface side glass 
substrate 1 via the silver paste 11. 

[0049] Subsequently, as in the method explained in the 
?rst embodiment, electrical characteristics of all the semi 
conductor elements 4 on the GaAs Wafer 6 are measured for 
non-defectives/defectives screening. Then, defective semi 
conductor elements 4 are marked. At this time, the Whole 
surface of the silver paste 11 is connected to the ground 
potential (GND). Therefore, inductance on the source side of 
the semiconductor element 4 is greatly reduced. 

[0050] Subsequently, the silver paste 11 is melted and 
removed. Then, the rear surface side glass substrate 1 is 
peeled off from the semiconductor pellets 10. As a result, as 
shoWn in FIG. 5G, a semiconductor pellet 10 having the 
metal layer 9 and gold plating layer 8 formed on the rear 
surface of the semiconductor element 4 can be obtained. 

[0051] In this embodiment, in addition to the effects of the 
above-described ?rst embodiment, an effect can be obtained 
that inductance on the source side of the semiconductor 
element (MESFET) is further reduced. 

[0052] Thus, in each of the above embodiments, in manu 
facturing processes of a high-speed semiconductor device 
mounted on a compound semiconductor such as GaAs or the 
like, the ground electrode of the semiconductor element 
formed on the semiconductor Wafer is connected to the 
ground potential via a metal ?lm for plating or silver paste 
before individual semiconductor pellets are separated. After 
electrical characteristics of the semiconductor elements are 
measured in this state for non-defectives/defectives screen 
ing, semiconductor chips are separated. 

[0053] Consequently, inductance of a ground electrode 
side of the semiconductor element, for example, a source 
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electrode can be greatly reduced during non-defectives/ 
defectives screening of the semiconductor elements. There 
fore, inductance of the ground electrode of the semiconduc 
tor element is made the same level as that of this 
semiconductor element mounted in a package as a product. 
As a result, a high frequency characteristic of the semicon 
ductor element can be precisely measured. Furthermore, 
since non-defectives/defectives screening is conveniently 
performed for all the semiconductor elements formed on the 
semiconductor Wafer, application to mass production 
becomes easy. 

[0054] The above-described effects of the present inven 
tion become more evident as a MESFET or semiconductor 

integrated circuit has a shorter-Wavelength drive frequency. 
Therefore, according to the present invention, higher per 
formances of a semiconductor element such as an MESFET 
or the like formed on a compound semiconductor can be 
further promoted. 

[0055] In the above-described embodiments, details are 
explained in a case Where the semiconductor element is an 
MESFET. In the present invention, hoWever, the semicon 
ductor element is not limited to an MESFET, but may be a 
high electron mobility transistor (HEMT), an FET such as a 
hetero-junction ?eld effect transistor or the like or 
a bipolar transistor of compound semiconductor. The present 
invention can be similarly applied to semiconductor pellets 
having such semiconductor elements as in the case of the 
above embodiments and similar effects can be obtained. 

[0056] Furthermore, the present invention is not limited to 
the aforementioned embodiments, but it is apparent that 
each embodiment can be appropriately altered Without 
departing from the scope of technical ideas of the present 
invention. 

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

comprising the steps of: 

laminating a semiconductor Wafer having a plurality of 
semiconductor elements on a ?rst surface thereof onto 
a ?rst Wafer holding substrate by using a ?rst adhesive 
so as to contact said ?rst surface to said ?rst Wafer 

holding substrate; 

grinding a second surface of said semiconductor Wafer on 
Which the semiconductor elements are not formed to 
form a semiconductor Wafer of a prescribed thickness; 

coating a ?rst conductive layer on the Whole second 
surface of said semiconductor Wafer; 

selectively forming a second conductive layer on said ?rst 
conductive layer in regions aligning to the semicon 
ductor elements formed on said ?rst surface of said 
semiconductor Wafer; 

laminating a second Wafer holding substrate on the ?rst 
conductive layer and second conductive layer by using 
a second adhesive; 

melting the ?rst adhesive to peel off the ?rst Wafer holding 
substrate from the semiconductor Wafer and eXpose the 
?rst surface of the semiconductor Wafer; 
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selectively etching the semiconductor Wafer from the 
eXposed surface so as to be separated into semiconduc 
tor elements and partially eXpose the ?rst conductive 
layer, 

evaluating the semiconductor elements so as to be sorted 
into non-defectives and defectives; 

selectively etching the eXposed portion of the ?rst con 
ductive layer; and 

removing the second adhesive to peel off the second Wafer 
holding substrate from the ?rst and the second conduc 
tive layers. 

2. A method of manufacturing a semiconductor device 
comprising the steps of: 

laminating a semiconductor Wafer having a plurality of 
semiconductor elements on a ?rst surface thereof onto 
a ?rst Wafer holding substrate by using a ?rst adhesive 
so as to contact said ?rst surface to said ?rst Wafer 

holding substrate; 
grinding a second surface of said semiconductor Wafer on 

Which the semiconductor elements are not formed to 
form a semiconductor Wafer of a prescribed thickness; 

coating a ?rst conductive layer on the Whole second 
surface of said semiconductor Wafer; 

selectively forming a second conductive layer on said ?rst 
conductive layer in regions aligning to the semicon 
ductor elements formed an said ?rst surface of said 
semiconductor Wafer; 

selectively etching the ?rst conductive layer by using the 
selectively formed second conductive layer as a mask, 
laminating a second Wafer holding substrate on the 
second conductive layer by using a second adhesive, 
Which is a conductor; 

melting the ?rst adhesive to peel off the ?rst Wafer holding 
substrate from the semiconductor Wafer and eXpose the 
surface of the semiconductor Wafer; 

selectively etching the semiconductor Wafer from the 
eXposed surface so as to be separated into semiconduc 
tor elements and partially eXpose the second adhesive 
surface, 

evaluating the semiconductor elements so as to be sorted 
into non-defectives and defectives; and 

removing the second adhesive to peel off the second Wafer 
holding substrate from the second conductive layer. 

3. The method of manufacturing a semiconductor device 
according to claim 1, Wherein the ?rst conductive layer is 
electrically connected to a ground electrode of the semicon 
ductor element formed on the semiconductor Wafer surface 
and the semiconductor elements are screened by connecting 
the ?rst conductive layer before selectively etched to a 
ground potential to measure electrical characteristics of the 
semiconductor elements. 

4. The method of manufacturing a semiconductor device 
according to claim 2, Wherein the ?rst conductive layer is 
electrically connected to a ground electrode of the semicon 
ductor element formed on the semiconductor Wafer surface 
and the semiconductor elements are screened by connecting 
the second conductive layer to a ground potential to measure 
electrical characteristics of the semiconductor elements. 
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5. The method of manufacturing a semiconductor device 
according to claim 1, Wherein the semiconductor element is 
a ?eld effect transistor. 

6. The method of manufacturing a semiconductor device 
according to claim 3, Wherein the electrical characteristics 
include a high frequency characteristic. 

7. The method of manufacturing a semiconductor device 
according to claim 2, Wherein the second adhesive, Which is 
a conductor, is a conductive paste. 

8. The method of manufacturing a semiconductor device 
according to claim 7, Wherein the conductive paste is a silver 
paste. 
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9. The method of manufacturing a semiconductor device 
according to claim 1, Wherein the ?rst adhesive is a loW 
melting point Wax. 

10. The method of manufacturing a semiconductor device 
according to claim 1, Wherein at least one of the ?rst Wafer 
holding substrate and second Wafer holding substrate is a 
transparent substrate. 

11. The method of manufacturing a semiconductor device 
according to claim 10, Wherein at least one of the ?rst Wafer 
holding substrate and the second Wafer holding substrate is 
formed by a glass plate, quartZ plate or sapphire plate. 

* * * * * 


