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A semiconductor device includes a first die pad , a second die 
pad , a first semiconductor element , a second semiconductor 
element , an insulating element , first terminals , second ter 
minals , and a sealing resin . The sealing resin has a first side 
surface located on one side of a first direction , a second side 
surface located on the other side of the first direction , and 
third and fourth side surfaces that are separated from each 
other in a second direction orthogonal to both a thickness 
direction and the first direction and are connected to the first 
and second side surfaces . A first gate mark having a surface 
roughness larger than the other regions of the third side 
surface is formed on the third side surface . When viewed 
along the second direction , the first gate mark overlaps a pad 
gap provided between the first die pad and the second die 
pad in the first direction . 
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SEMICONDUCTOR DEVICE 

CROSS - REFERENCE TO RELATED 
APPLICATION 

[ 0001 ] This application is based upon and claims the 
benefit of priority from Japanese Patent Application No. 
2020-152189 , filed on Sep. 10 , 2020 , the entire contents of 
which are incorporated herein by reference . 

TECHNICAL FIELD 

[ 0002 ] The present disclosure relates to a semiconductor 
device in which signals are communicated via an insulating 
element between a plurality of semiconductor elements 
mounted in one package . 

BACKGROUND 

a 

[ 0003 ] Semiconductor devices are used in inverter devices 
used in electric vehicles , hybrid vehicles , home appliances , 
and the like . An inverter device includes , for example , a 
semiconductor device and a power semiconductor such as an 
IGBT ( Insulated Gate Bipolar Transistor ) or a MOSFET 
( Metal Oxide Semiconductor Field Effect Transistor ) . The 
semiconductor device includes a control element and a drive 
element . In the inverter device , a control signal output from 
an ECU ( Engine Control Unit ) is input to the control element 
of the semiconductor device . The control element converts 
the control signal into a PWM ( Pulse Width Modulation ) 
control signal and transmits the PWM control signal to the 
drive element . The drive element causes , for example , six 
power semiconductors to perform a switching operation at a 
desired timing based on the PWM control signal . As the six 
power semiconductors perform the switching operation at 
the desired timing , three - phase AC power for driving a 
motor is generated from DC power of a vehicle - mounted 
battery . 
[ 0004 ] However , a power supply voltage required for the 
control element and a power supply voltage required for the 
drive element may differ from each other . In such a case , in 
a semiconductor device in which a plurality of semiconduc 
tor elements are mounted in one package , since there is a 
difference in applied power supply voltage between two 
conduction paths , that is , a conduction path to the control 
element and a conduction path to the drive element , it is 
required to improve an insulation withstand voltage between 
these conduction paths . 

covers the first die pad , the second die pad , the first semi 
conductor element , the second semiconductor element , and 
the insulating element and insulates the first die pad and the 
second die pad from each other , wherein the first die pad and 
the second die pad overlap each other when viewed along 
the first direction , wherein when viewed along the thickness 
direction , a peripheral edge of the first die pad has a first 
near - angle portion including a first end portion in a second 
direction orthogonal to both the thickness direction and the 
first direction , and wherein the first near - angle portion is 
separated from the second die pad in the first direction 
toward the first end portion in the second direction . 
[ 0007 ] A semiconductor device according to a second 
aspect of the present disclosure includes : a conductive 
support member including a first die pad and a second die 
pad , which are separated from each other in a first direction 
orthogonal to a thickness direction and have relatively 
different potentials from each other ; a first semiconductor 
element that is mounted on the first die pad and forms a first 
circuit together with the first die pad ; a second semiconduc 
tor element that is mounted on the second die pad and forms 
a second circuit together with the second die pad ; an 
insulating element that conducts to the first semiconductor 
element and the second semiconductor element and insulates 
the first circuit and the second circuit from each other ; and 
a sealing resin that covers the first die pad , the second die 
pad , the first semiconductor element , the second semicon 
ductor element , and the insulating element and insulates the 
first die pad and the second die pad from each other , wherein 
the first die pad and the second die pad overlap each other 
when viewed along the first direction , wherein the first die 
pad has a first main surface , which faces the thickness 
direction and on which the first semiconductor element is 
mounted , and a first back surface facing an opposite side to 
the first main surface in the thickness direction , wherein the 
second die pad has a second main surface , which faces the 
thickness direction and on which the second semiconductor 
element is mounted , and a second back surface facing an 
opposite side to the second main surface in the thickness 
direction , and wherein when viewed along a second direc 
tion orthogonal to both the thickness direction and the first 
direction , a distance in the first direction between the first 
back surface and the second back surface is larger than a 
distance in the first direction between the first main surface 
and the second main surface . 
[ 0008 ] A semiconductor device according to a third aspect 
of the present disclosure includes : a first die pad that is 
arranged on one side of a first direction orthogonal to a 
thickness direction ; a second die pad that is arranged on the 
other side of the first direction with respect to the first die 
pad , is located away from the first die pad in the first 
direction , and has a potential that is relatively different from 
a potential of the first die pad ; a first semiconductor element 
that is mounted on the first die pad and forms a first circuit 
together with the first die pad ; a second semiconductor 
element that is mounted on the second die pad and forms a 
second circuit together with the second die pad ; an insulat 
ing element that is mounted on one of the first die pad and 
the second die pad , relays transmission and reception of 
signals between the first circuit and the second circuit , and 
insulates the first circuit and the second circuit from each 
other ; a plurality of first terminals that includes a portion 
located on the one side of the first direction with respect to 
the first die pad and is arranged along a second direction 

a 

a 

SUMMARY 

a 

[ 0005 ] Some embodiments of the present disclosure pro 
vide a semiconductor device capable of improving an insu 
lation withstand voltage . 
[ 0006 ] A semiconductor device according to a first aspect 
of the present disclosure includes : a conductive support 
member including a first die pad and a second die pad , which 
are separated from each other in a first direction orthogonal 
to a thickness direction and have relatively different poten 
tials from each other ; a first semiconductor element that is 
mounted on the first die pad and forms a first circuit together 
with the first die pad ; a second semiconductor element that 
is mounted on the second die pad and forms a second circuit 
together with the second die pad ; an insulating element that 
conducts to the first semiconductor element and the second 
semiconductor element and insulates the first circuit and the 
second circuit from each other , and a sealing resin that 
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a 

a 

orthogonal to both the thickness direction and the first 
direction , at least one of the plurality of first terminals 
conducting to the first circuit ; a plurality of second terminals 
that includes a portion located on the other side of the first 
direction with respect to the second die pad and is arranged 
along the second direction , at least one of the plurality of 
second terminals conducting to the second circuit ; and a 
sealing resin that covers the first die pad , the second die pad , 
the first semiconductor element , the second semiconductor 
element , the insulating element , and a portion of each of the 
plurality of first terminals and the plurality of second ter 
minals , and insulates the first die pad and the second die pad 
from each other , wherein the sealing resin has a first side 
surface located on the one side of the first direction , a second 
side surface located on the other side of the first direction , 
and a third side surface and a fourth side surface that are 
separated from each other in the second direction and are 
connected to the first side surface and the second side 
surface , wherein a first gate mark having a surface roughness 
larger than that in the other regions of the third side surface 
is formed on the third side surface , and wherein when 
viewed along the second direction , the first gate mark 
overlaps a pad gap provided between the first die pad and the 
second die pad in the first direction . 
[ 0009 ] A semiconductor device according to a fourth 
aspect of the present disclosure includes : a first die pad that 
is arranged on one side of a first direction orthogonal to a 
thickness direction ; a second die pad that is arranged on the 
other side of the first direction with respect to the first die 
pad , is located away from the first die pad in the first 
direction , and has a potential that is relatively different from 
a potential of the first die pad ; a first semiconductor element 
that is mounted on the first die pad and forms a first circuit 
together with the first die pad ; a second semiconductor 
element that is mounted on the second die pad and forms a 
second circuit together with the second die pad ; an insulat 
ing element that is mounted on one of the first die pad and 
the second die pad , relays transmission and reception of 
signals between the first circuit and the second circuit , and 
insulates the first circuit and the second circuit from each 
other ; a plurality of first terminals that includes a portion 
located on the one side of the first direction with respect to 
the first die pad and is arranged along a second direction 
orthogonal to both the thickness direction and the first 
direction , at least one of the plurality of first terminals 
conducting to the first circuit ; a plurality of second terminals 
that includes a portion located on the other side of the first 
direction with respect to the second die pad and is arranged 
along the second direction , at least one of the plurality of 
second terminals conducting to the second circuit ; and a 
sealing resin that covers the first die pad , the second die pad , 
the first semiconductor element , the second semiconductor 
element , the insulating element , and a portion of each of the 
plurality of first terminals and the plurality of second ter 
minals , and insulates the first die pad and the second die pad 
from each other , wherein the sealing resin has a top surface 
facing a side where the first semiconductor element is 
located with respect to the first die pad in the thickness 
direction , a bottom surface facing an opposite side to the top 
surface in the thickness direction , a first side surface located 
on the one side of the first direction and connected to the top 
surface and the bottom surface , a second side surface located 
on the other side of the first direction and connected to the 
top surface and the bottom surface , and a third side surface 

located on any side of the second direction and connected to 
the first side surface and the second side surface , wherein the 
plurality of first terminals includes a first edge terminal 
exposed from the first side surface and located closest to the 
third side surface , wherein the plurality of second terminals 
includes a second edge terminal exposed from the second 
side surface and located closest to the third side surface , and 
wherein a first creepage distance , which is a shortest dis 
tance from the first edge terminal to the second edge 
terminal along the first side surface , the third side surface , 
and the second side surface , is shorter than a second creep 
age distance , which is a shortest distance from the first edge 
terminal to the second edge terminal along the first side 
surface , the bottom surface , and the second side surface . 
[ 0010 ] A semiconductor device according to a fifth aspect 
of the present disclosure includes : a first die pad that is 
arranged on one side of a first direction orthogonal to a 
thickness direction ; a second die pad that is arranged on the 
other side of the first direction with respect to the first die 
pad , is located away from the first die pad in the first 
direction , and has a potential that is relatively different from 
a potential of the first die pad ; a first semiconductor element 
that is mounted on the first die pad and forms a first circuit 
together with the first die pad ; a second semiconductor 
element that is mounted on the second die pad and forms a 
second circuit together with the second die pad ; an insulat 
ing element that is mounted on one of the first die pad and 
the second die pad , relays transmission and reception of 
signals between the first circuit and the second circuit , and 
insulates the first circuit and the second circuit from each 
other ; a plurality of first terminals that includes a portion 
located on the one side of the first direction with respect to 
the first die pad and is arranged along a second direction 
orthogonal to both the thickness direction and the first 
direction , at least one of the plurality of first terminals 
conducting to the first circuit ; a plurality of second terminals 
that includes a portion located on the other side of the first 
direction with respect to the second die pad and is arranged 
along the second direction , at least one of the plurality of 
second terminals conducting to the second circuit ; and a 
sealing resin that covers the first die pad , the second die pad , 
the first semiconductor element , the second semiconductor 
element , the insulating element , and a portion of each of the 
plurality of first terminals and the plurality of second ter 
minals , and insulates the first die pad and the second die pad 
from each other , wherein the sealing resin has a top surface 
facing a side where the first semiconductor element is 
located with respect to the first die pad in the thickness 
direction , a bottom surface facing an opposite side to the top 
surface in the thickness direction , and a first side surface 
located on the one side of the first direction and connected 
to the top surface and the bottom surface , wherein the first 
side surface includes a first region connected to the top 
surface , a second region connected to the bottom surface , 
and a third region connected to the first region and the 
second region , the plurality of first terminals being exposed 
to the third region , and wherein a surface roughness of each 
of the top surface , the bottom surface , the first region , and 
the second region is larger than a surface roughness of the 
third region . 
[ 0011 ] Other features and advantages of the present dis 
closure will become more apparent with the detailed 
description given below based on the accompanying draw 
ings . 
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[ 0042 ] FIG . 31 is a plan view of a semiconductor device 
according to a fifth embodiment of the present disclosure . 
[ 0043 ] FIG . 32 is a cross - sectional view taken along line 
XXXII - XXXII of FIG . 31 . 
[ 0044 ] FIG . 33 is a cross - sectional view taken along line 
XXXIII - XXXIII of FIG . 31 . 
[ 0045 ] FIG . 34 is a cross - sectional view taken along line 
XXXIV - XXXIV of FIG . 31 . 
[ 0046 ] FIG . 35 is a plan view of a semiconductor device 
according to a sixth embodiment of the present disclosure 
that is transparent to a sealing resin . 
[ 0047 ] FIG . 36 is a plan view of a semiconductor device 
according to a seventh embodiment of the present disclosure 
that is transparent to a sealing resin . 
[ 0048 ] FIG . 37 is a plan view of a semiconductor device 
according to an eighth embodiment of the present disclosure 
that is transparent to a sealing resin . 
[ 0049 ] FIG . 38 is a plan view of a semiconductor device 
according to a ninth embodiment of the present disclosure 
that is transparent to a sealing resin . 
[ 0050 ] FIG . 39 is a plan view of a semiconductor device 
according to a tenth embodiment of the present disclosure 
that is transparent to a sealing resin . 
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DETAILED DESCRIPTION 

[ 0051 ] Embodiments for carrying out the present disclo 
sure will be described with reference to the accompanying 
drawings . 

First Embodiment 

[ 0012 ] FIG . 1 is a plan view of a semiconductor device 
according to a first embodiment of the present disclosure . 
[ 0013 ] FIG . 2 is a plan view that corresponds to FIG . 1 and 
is transparent to a sealing resin . 
[ 0014 ] FIG . 3 is a partially - enlarged view of FIG . 2 . 
[ 0015 ) FIG . 4 is a partially - enlarged view of FIG . 2 . 
[ 0016 ] FIG . 5 is a partially - enlarged view of FIG . 2 . 
[ 0017 ] FIG . 6 is a front view of the semiconductor device 
shown in FIG . 1 . 
[ 0018 ] FIG . 7 is a rear view of the semiconductor device 
shown in FIG . 1 . 
[ 0019 ] FIG . 8 is a left - hand side view of the semiconduc 
tor device shown in FIG . 1 . 
[ 0020 ] FIG . 9 is a right - hand side view of the semicon 
ductor device shown in FIG . 1 . 
[ 0021 ] FIG . 10 is a cross - sectional view taken along line 
X - X of FIG . 2 . 
[ 0022 ] FIG . 11 is a partially - enlarged view of FIG . 10 . 
[ 0023 ] FIG . 12 is a cross - sectional view taken along line 
XII - XII of FIG . 2 . 
[ 0024 ] FIG . 13 is a partially - enlarged view of FIG . 2 . 
[ 0025 ] FIG . 14 is a cross - sectional view taken along line 
XIV - XIV of FIG . 13 . 
[ 0026 ] FIG . 15 is a block diagram showing a configuration 
example of a motor drive device using the semiconductor 
device shown in FIG . 1 . 
[ 0027 ] FIG . 16 is a plan view for explaining a terminal 
type of each of a plurality of first terminals 51 and a plurality 
of second terminals 52 , which are related to the semicon 
ductor device shown in FIG . 1 . 
[ 0028 ] FIG . 17 is a plan view for explaining a process of 
manufacturing the semiconductor device shown in FIG . 1 . 
[ 0029 ] FIG . 18 is a cross - sectional view taken along line 
XVIII - XVIII of FIG . 17 . 
[ 0030 ] FIG . 19 is a cross - sectional view for explaining a 
process of manufacturing the semiconductor device shown 
in FIG . 1 . 
[ 0031 ] FIG . 20 is a cross - sectional view for explaining a 
process of manufacturing the semiconductor device shown 
in FIG . 1 . 
[ 0032 ] FIG . 21 is a cross - sectional view for explaining a 
process of manufacturing the semiconductor device shown 
in FIG . 1 . 
[ 0033 ] FIG . 22 is a plan view for explaining a process of 
manufacturing the semiconductor device shown in FIG . 1 . 
[ 0034 ] FIG . 23 is a plan view for explaining a process of 
manufacturing the semiconductor device shown in FIG . 1 . 
[ 0035 ] FIG . 24 is a plan view for explaining a process of 
manufacturing the semiconductor device shown in FIG . 1 . 
[ 0036 ] FIG . 25 is a plan view for explaining the operation 
and effects of the semiconductor device shown in FIG . 1 . 
[ 0037 ] FIG . 26 is a plan view of a semiconductor device 
according to a second embodiment of the present disclosure 
that is transparent to a sealing resin . 
[ 0038 ] FIG . 27 is a cross - sectional view taken along line 
XXVII - XXVII of FIG . 26 . 
[ 0039 ] FIG . 28 is a plan view of a semiconductor device 
according to a third embodiment of the present disclosure 
that is transparent to a sealing resin . 
[ 0040 ] FIG . 29 is a plan view of a semiconductor device 
according to a fourth embodiment of the present disclosure . 
[ 0041 ] FIG . 30 is a rear view of the semiconductor device 
shown in FIG . 29 . 

[ 0052 ] A semiconductor device A1 according to first 
embodiment of the present disclosure will be described with 
reference to FIGS . 1 to 14. The semiconductor device A1 
includes a first semiconductor element 11 , a second semi 
conductor element 12 , an insulating element 13 , a conduc 
tive support member 2 , a plurality of first wires 61 , a 
plurality of second wires 62 , a plurality of third wires 63 , a 
plurality of fourth wires 64 , and a sealing resin 7. Among 
these , the conductive support member 2 includes a first die 
pad 3 , a second die pad 4 , a plurality of first terminals 51 , 
and a plurality of second terminals 52. The semiconductor 
device A1 is surface - mounted on a wiring board of an 
inverter device of an electric vehicle , a hybrid vehicle , or the 
like . A package format of the semiconductor device A1 is 
SOP ( Small Outline Package ) . However , the package format 
of the semiconductor device A1 is not limited to SOP . Here , 
for convenience of understanding , FIG . 2 is transparent to 
the sealing resin 7. In FIG . 2 , the sealing resin 7 to which 
FIG . 2 is transparent is shown by an imaginary line ( two - dot 
chain line ) . 
[ 0053 ] In the description of the semiconductor device A1 , 
a thickness direction of each of the first die pad 3 and the 
second die pad 4 is referred to as a “ z direction ( thickness 
direction ) . ” A direction orthogonal to the z direction is 
referred to as an “ x direction ( first direction ) . ” A direction 
orthogonal to both the z direction and the x direction is 
referred to as a “ y direction ( second direction ) . ” Further , a 
" plan view ” refers to a viewpoint along the z direction . 
[ 0054 ] The first semiconductor element 11 , the second 
semiconductor element 12 , and the insulating element 13 are 
elements that serve as functional centers of the semiconduc 
tor device A1 . As shown in FIG . 2 , in the semiconductor 
device A1 , all of the first semiconductor element 11 , the 
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second semiconductor element 12 , and the insulating ele 
ment 13 are configured as individual elements . In a plan 
view , each of the first semiconductor element 11 , the second 
semiconductor element 12 , and the insulating element 13 
has a rectangular shape having a long side in the y direction . 
[ 0055 ] The first semiconductor element 11 includes a 
circuit that converts a control signal input from an ECU or 
the like into a PWM control signal , a transmitting circuit for 
transmitting the PWM control signal to the second semi 
conductor element 12 , and a receiving circuit that receives 
an electric signal from the second semiconductor element 
12 . 
[ 0056 ] The second semiconductor element 12 includes a 
receiving circuit that receives the PWM control signal , a 
circuit ( gate driver ) that performs a switching operation of a 
switching element ( for example , an IGBT , a MOSFET , etc. ) 
based on the PWM control signal , and a transmitting circuit 
for transmitting the electric signal to the first semiconductor 
element 11. An example of the electric signal may include an 
output signal from a temperature sensor installed near a 
motor . 

[ 0057 ] The insulating element 13 is an element for trans 
mitting the PWM control signal and other electric signals in 
an insulated state . The insulating element 13 is , for example , 
of an inductive type . The inductive type insulating element 
is , for example , an insulated transformer and transmits an 
electric signal in an insulated state by inductively coupling 
two inductors ( coils ) . The insulating element 13 has a 
substrate formed of S1 . An inductor formed of Cu is formed 
on the substrate . The inductor includes a transmitting side 
inductor and a receiving side inductor which are laminated 
with each other in the thickness direction ( z direction ) of the 
insulating element 13. A dielectric layer formed of SiO , or 
the like is interposed between the transmitting side inductor 
and the receiving side inductor . The transmitting side induc 
tor and the receiving side inductor are electrically isolated 
from each other by the dielectric layer . In the semiconductor 
device A1 , the insulating element 13 shows a case where it 
is of an inductive type , but it may be of a capacitive type . 
The capacitive type insulating element 13 is , for example , a 
capacitor . Further , the insulating element 13 may be a 
photocoupler . 
[ 0058 ] In the semiconductor device A1 , the second semi 
conductor element 12 requires a higher voltage than the first 
semiconductor element 11. Therefore , a significant potential 
difference is generated between the first semiconductor 
element 11 and the second semiconductor element 12 . 
Therefore , in the semiconductor device A1 , a first circuit 
including the first semiconductor element 11 and a second 
circuit including the second semiconductor element 12 are 
insulated by the insulating element 13. That is , the insulating 
element 13 insulates the first circuit including the first 
semiconductor element 11 having a relatively low voltage 
and the second circuit including the second semiconductor 
element 12 having a relatively high voltage . For example , in 
an inverter device of an electric vehicle or a hybrid vehicle , 
a power supply voltage required for the first semiconductor 
element 11 is about 5 V , whereas a power supply voltage 
required for the second semiconductor element 12 is 600 V 
or more . 

[ 0059 ] As shown in FIGS . 2 and 10 , the insulating element 
13 is located between the first semiconductor element 11 and 
the second semiconductor element 12 in the x direction . The 
first semiconductor element 11 and the insulating element 13 

are mounted on a portion ( the first die pad 3 to be described 
later ) of the conductive support member 2. The second 
semiconductor element 12 is mounted on a portion ( the 
second die pad 4 to be described later ) of the conductive 
support member 2. A plurality of electrodes 11A is provided 
on an upper surface ( a surface facing the z direction ) of the 
first semiconductor element 11. The plurality of electrodes 
11A conducts to a circuit configured in the first semicon 
ductor element 11. Similarly , a plurality of electrodes 12A is 
provided on an upper surface ( a surface facing the z direc 
tion ) of the second semiconductor element 12. The plurality 
of electrodes 12A conducts to a circuit configured in the 
second semiconductor element 12. A plurality of first elec 
trodes 13A and a plurality of second electrodes 13B are 
provided on an upper surface ( a surface facing the z direc 
tion ) of the insulating element 13. Each of the plurality of 
first electrodes 13A and the plurality of second electrodes 
13B conducts to either the transmitting side inductor or the 
receiving side inductor . 
[ 0060 ] As shown in FIG . 13 , in the insulating element 13 , 
the plurality of first electrodes 13A are arranged along the y 
direction . Similarly , the plurality of second electrodes 13B 
are also arranged along they direction . The insulating ele 
ment 13 has a passivation film 13C . The passivation film 
13C is formed of , for example , a material containing poly 
imide . The passivation film 13C is located on the upper 
surface of the insulating element 13. Each of the plurality of 
first electrodes 13A and the plurality of second electrodes 
13B is exposed from the passivation film 13C . The passi 
vation film 13C includes a first film 13D and a second film 
13E . The first film 13D is located between the plurality of 
first electrodes 13A and the plurality of second electrodes 
13B in the x direction . The second film 13E is a portion 
obtained by removing the first film 13D from the passivation 
film 13C . As shown in FIG . 14 , a surface roughness of the 
first film 13D is larger than a surface roughness of the second 
film 13E . This makes it possible to increase a creepage 
distance from each of the plurality of first electrodes 13A to 
any of the plurality of second electrodes 13B located closest 
to the first electrode 13A . This contributes to improvement 
of an insulation withstand voltage of the insulating element 
13 . 

[ 0061 ] In the semiconductor device A1 , the conductive 
support member 2 is a member that constitutes a conduction 
path between the first semiconductor element 11 , the second 
semiconductor element 12 , and the insulating element 13 
and the wiring board of the inverter device . The conductive 
support member 2 is formed of , for example , an alloy 
containing Cu in its composition . The conductive support 
member 2 is formed from a lead frame 81 which will be 
described later . The conductive support member 2 mounts 
the first semiconductor element 11 , the second semiconduc 
tor element 12 , and the insulating element 13. As shown in 
FIG . 1 , the conductive support member 2 includes the first 
die pad 3 , the second die pad 4 , the plurality of first terminals 
51 , and the plurality of second terminals 52. As shown in 
FIG . 2 , the first die pad 3 is disposed on one side in the x 
direction . The second die pad 4 is disposed on the other side 
in the x direction with respect to the first die pad 3 and is 
located away from the first die pad 3 in the x direction . 
Therefore , a pad gap 21 is provided between the first die pad 
3 and the second die pad 4 in the x direction . In a plan view , 
the pad gap 21 extends along the y direction . 
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[ 0062 ] As shown in FIGS . 2 and 10 , the first semiconduc 
tor element 11 and the insulating element 13 are mounted on 
the first die pad 3. The first die pad 3 conducts with the first 
semiconductor element 11 and is an element of the above 
mentioned first circuit . The first die pad 3 has substantially 
a rectangular shape in a plan view . A thickness ( dimension 
in the z direction ) of the first die pad 3 is , for example , 100 
um or more and 300 um or less . The first die pad 3 has a first 
main surface 31 , a first back surface 32 , a first facing surface 
33 , a first end surface 34 , and a pair of first side surfaces 35 . 
[ 0063 ] The first main surface 31 and the first back surface 
32 are located apart from each other in the z direction , as 
shown in FIGS . 10 and 11. The first main surface 31 and the 
first back surface 32 face opposite to each other in the z 
direction . Each of the first main surface 31 and the first back 
surface 32 is substantially flat . A distance in the z direction 
between the first main surface 31 and the first back surface 
32 is , for example , 100 um or more and 300 um or less . The 
first semiconductor element 11 and the insulating element 13 
are bonded to the first main surface 31 by a conductive 
bonding material ( solder , metal paste , sintered metal , and the 
like ) ( not shown ) . 
[ 0064 ] Each of the first facing surface 33 , the first end 
surface 34 , and the pair of first side surfaces 35 is connected 
to the first main surface 31 and the first back surface 32 , and 
is sandwiched between the first main surface 31 and the first 
back surface 32 in the z direction . As shown in FIGS . 2 , 10 , 
and 11 , the first facing surface 33 faces the second die pad 
4 in the x direction . The first facing surface 33 includes a 
first main surface side recess 331 , a first back surface side 
recess 332 , a first main surface side protrusion 333 , a first 
back surface side protrusion 334 , and a first intermediate 
protrusion 335 . 
[ 0065 ] As shown in FIG . 11 , the first main surface side 
recess 331 is a portion connected to the first main surface 31 
and the first back surface side recess 332. When viewed 
along the y direction , the first main surface side recess 331 
is recessed and curved inward of the first die pad 3 . 
[ 0066 ] As shown in FIG . 11 , the first back surface side 
recess 332 is a portion connected to the first back surface 32 
and the first main surface side recess 331. When viewed 
along the y direction , the first back surface side recess 332 
is recessed and curved inward of the first die pad 3. As a 
result , the first facing surface 33 is configured to include two 
recesses ( the first main surface side recess 331 and the first 
back surface side recess 332 ) arranged in the z direction . As 
shown in FIG . 11 , a dimension t332 of the first back surface 
side recess 332 in the z direction is larger than a dimension 
t331 of the first main surface side recess 331 in the z 
direction . A ratio of the dimension t332 to the dimension 
t331 ( t332 / t331 ) is 1 or more and 2 or less . 
[ 0067 ] As shown in FIG . 11 , the first main surface side 
protrusion 333 is a portion formed by the first main surface 
31 and the first main surface side recess 331. When viewed 
along the y direction , an angle al of the first main surface 
side protrusion 333 is , for example , 70 degrees or more and 
80 degrees or less . As shown in FIG . 11 , when a tip end of 
the first main surface side protrusion 333 viewed along they 
direction is set as an apex P11 , the angle al is an angle 
determined by the apex P11 and two half straight lines 
extending from the apex P11 . When viewed along they 
direction , one of the two half straight lines passes through a 
point which is located on the first main surface 31 , and is 
separated by a straight line distance of 20 um or more and 

40 um or less ( standard 30 um ) from the apex P11 . When 
viewed along the y direction , the other of the two half 
straight lines passes through a point which is located on the 
first main surface side recess 331 , and is separated by a 
straight line distance of 20 um or more and 40 um or less 
( standard 30 um ) from the apex P11 . For convenience of 
understanding , in FIG . 11 , the apex P11 is indicated by a 
black circle , and each point through which the two half 
straight lines pass is indicated by an ‘ x ' mark . 
[ 0068 ] As shown in FIG . 11 , the first back surface side 
protrusion 334 is a portion formed by the first back surface 
32 and the first back surface side recess 332. When viewed 
along the y direction , an angle ( 31 of the first back surface 
side protrusion 334 is smaller than the above - mentioned 
angle al . The angle ( 31 is , for example , 60 degrees or more 
and 80 degrees or less . As shown in FIG . 11 , when a tip end 
of the first back surface side protrusion 334 viewed along 
they direction is set as an apex P12 , the angle ( 31 is an angle 
determined by the apex P12 and two half straight lines 
extending from the apex P12 . When viewed along they 
direction , one of the two half straight lines passes through a 
point which is located on the first back surface 32 , and is 
separated by a straight line distance of 20 um or more and 
40 um or less ( standard 30 um ) from the apex P12 . When 
viewed along the y direction , the other of the two half 
straight lines passes through a point which is located on the 
first back surface side recess 332 , and is separated by a 
straight line distance of 20 um or more and 40 um or less 
( standard 30 um ) from the apex P12 . For convenience of 
understanding , in FIG . 11 , the apex P12 is indicated by a 
black circle , and each point through which the two half lines 
pass is indicated by an ' x ' mark . 
[ 0069 ] As shown in FIG . 11 , the first intermediate protru 
sion 335 is a portion formed by the first main surface side 
recess 331 and the first back surface side recess 332. When 
viewed along the y direction , an angle yl of the first 
intermediate protrusion 335 is equal to or larger than a sum 
( al + 81 ) of the above - mentioned angle al and the above 
mentioned angle B1 . The angle yl is , for example , 160 
degrees or more and 180 degrees or less . As shown in FIG . 
11 , when a tip end of the first intermediate protrusion 335 
viewed along they direction is set as an apex P13 , the angle 
yl is an angle determined by the apex P13 and two half 
straight lines extending from the apex P13 . When viewed 
along they direction , one of the two half straight lines passes 
through a point which is located on the first main surface 
side recess 331 , and is separated by a straight line distance 
of 20 um or more and 40 um or less ( standard 30 um ) from 
the apex P13 . When viewed along the y direction , the other 
of the two half straight lines passes through a point which is 
located on the first back surface side recess 332 , and is 
separated by a straight line distance of 20 um or more and 
40 um or less ( standard 30 um ) from the apex P13 . For 
convenience of understanding , in FIG . 11 , the apex P13 is 
indicated by a black circle , and each point through which the 
two half lines pass is indicated by an ' x ' mark . 
[ 0070 ] In the example shown in FIG . 11 , among the first 
main surface side protrusion 333 , the first back surface side 
protrusion 334 , and the first intermediate protrusion 335 , the 
first main surface side protrusion 333 is closest to the second 
die pad 4 in the x direction . Therefore , in the x direction , the 
first main surface side protrusion 333 is located closer to the 
second die pad 4 than the first back surface side protrusion 
334 and the first intermediate protrusion 335. Further , the 
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first intermediate protrusion 335 is located at a position 
farther from the second die pad 4 than each of the first main 
surface side protrusion 333 and the first back surface side 
protrusion 334 in the x direction . Unlike the example shown 
in FIG . 11 , the first intermediate protrusion 335 may be 
located at a position farther from the second die pad 4 than 
the first main surface side protrusion 333 in the x direction 
and may be located closer to the second die pad 4 than the 
first back surface side protrusion 334 in the x direction . 
[ 0071 ] As shown in FIG . 2 , the first end surface 34 is 
located away from the first facing surface 33 in the x 
direction . The first end surface 34 faces a side opposite to the 
first facing surface 33 in the x direction . The first end surface 
34 is , for example , substantially flat . The first end surface 34 
may include two recesses arranged in the z direction , simi 
larly to the first facing surface 33 . 
[ 0072 ] As shown in FIG . 2 , the paired first side surfaces 35 
are located apart from each other in the y direction . The 
paired first side surfaces 35 face opposite to each other in the 
y direction . Each of the paired first side surfaces 35 is , for 
example , substantially flat . In addition , each of the paired 
first side surfaces 35 may include two recesses arranged in 
the z direction , similarly to the first facing surface 33. Each 
of the paired first side surfaces 35 extends along the x 
direction in a plan view . 
[ 0073 ] As shown in FIGS . 2 , 3 , and 4 , a peripheral edge 36 
of the first main surface 31 includes a pair of first far - angle 
portions 361 , a pair of first near - angle portions 362 , and a 
first near - end edge 363 . 
[ 0074 ] As shown in FIG . 2 , the paired first far - angle 
portions 361 correspond to two corners , which are located 
farthest from the second die pad 4 in the x direction , among 
four corners of the first die pad 3 in a plan view . In a plan 
view , each of the paired first far - angle portions 361 is a 
portion formed by the first end surface 34 and one of the 
paired first side surfaces 35. In a plan view , each of the 
paired first far - angle portions 361 is a curved line and is 
composed of , for example , a single curve . The single curve 
is an arc with a constant radius of curvature . In a plan view , 
the radius of curvature r11 of each of the paired first 
far - angle portions 361 is , for example , 20 um or more and 
80 um or less . In a plan view , each of the paired first 
far - angle portions 361 may be formed at substantially a right 
angle instead of the curved line . Further , the radius of 
curvature r11 may be appropriately changed depending on a 
size of the first die pad 3 in a plan view . 
[ 0075 ] As shown in FIG . 2 , the paired first near - angle 
portions 362 correspond to two corners , which are located 
closest to the second die pad 4 in the x direction , among the 
four corners of the first die pad 3 in a plan view . The paired 
first near - angle portions 362 individually include a pair of 
first end portions 362A . In a plan view , each of the paired 
first near - angle portions 362 goes away from the second die 
pad 4 in the x direction toward the first end portion 362A in 
the y direction . Therefore , in each of the paired first near 
angle portions 362 , the first end portion 362A is located 
farthest from the second die pad 4 in the x direction . As 
shown in FIG . 3 , each of the paired first near - angle portions 
362 is a curved line and is composed of , for example , a 
single curve . In a plan view , a radius of curvature r12 of each 
of the paired first near - angle portions 362 is larger than the 
radius of curvature r11 of each of the paired first far - angle 
portions 361. In a plan view , the radius of curvature r12 of 
each of the paired first near - angle portions 362 is , for 

example , 60 um or more and 240 um or less ( preferably 120 
um ) . The radius of curvature r12 may be appropriately 
changed depending on the size of the first die pad 3 in a plan 
view . In the semiconductor device A1 , the paired first 
near - angle portions 362 are intentionally formed . 
[ 0076 ] As shown in FIGS . 2 and 3 , in a plan view , a line 
segment connecting the paired first end portions 362A is 
located closer to the second die pad 4 than the insulating 
element 13 in the x direction . In addition , the line segment 
may overlap the insulating element 13 in a plan view . 
[ 0077 ] As shown in FIG . 2 , the first near - end edge 363 is 
located closest to the second die pad 4 among the peripheral 
edge 36 of the first main surface 31. The first near - end edge 
363 extends along the y direction . The first near - end edge 
363 is connected to the paired first near - angle portions 362 
at both ends of the first near - end edge 363 in they direction . 
The first near - end edge 363 is an element included in the 
above - described first main surface side protrusion 333. The 
first near - end edge 363 may be formed with a section 
recessed inward of the first die pad 3 in the x direction . 
[ 0078 ] As shown in FIGS . 2 and 3 , in a plan view , the first 
die pad 3 includes a portion protruding from the insulating 
element 13 toward the second die pad 4. A dimension of this 
portion in the x direction is 0.3 times or more and 3 times 
or less ( preferably 1 times ) than a dimension of the insulat 
ing element 13 in the z direction . 
[ 0079 ] In the semiconductor device A1 , an example is 
shown in which each of the paired first far - angle portions 
361 and the paired first near - angle portions 362 is composed 
of a single curve in a plan view , but the present disclosure 
is not limited thereto . For example , unlike the example 
shown in these figures , it may include a portion composed 
of a single curve and a portion composed of a transition 
curve . The transition curve is a curve in which a curvature 
gradually decreases , and is a curve that smoothly connects 
a simple curve and a straight line . In addition , it may be 
composed of a composite curve . The composite curve is a 
curve composed of two or more arcs that bend in the same 
direction and have different radii , and the arcs are appro 
priately connected by a common tangent line or a sliding 
curve . 

[ 0080 ] As shown in FIGS . 2 and 10 , the second semicon 
ductor element 12 is mounted on the second die pad 4. The 
second die pad 4 conducts with the second semiconductor 
element 12 and is an element of the above - mentioned second 
circuit . The second die pad 4 has substantially a rectangular 
shape in a plan view . The first die pad 3 and the second die 
pad 4 are arranged in the x direction while being separated 
from each other . In the example shown in FIG . 2 , the second 
die pad 4 is arranged , for example , on the x direction side of 
the first die pad 3. The first die pad 3 and the second die pad 
4 are galvanically insulated . A thickness ( dimension in the z 
direction ) of the second die pad 4 is , for example , 100 um 
or more and 300 um or less . The second die pad 4 has a 
second main surface 41 , a second back surface 42 , a second 
facing surface 43 , a second end surface 44 , and a pair of 
second side surfaces 45 . 
[ 0081 ] The second main surface 41 and the second back 
surface 42 are located apart from each other in the z 
direction , as shown in FIGS . 10 and 11. The second main 
surface 41 and the second back surface 42 face opposite to 
each other in the z direction . Each of the second main 
surface 41 and the second back surface 42 is substantially 
flat . A distance in the z direction between the second main 
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surface 41 and the second back surface 42 is , for example , 
100 um or more and 300 um or less . Further , each of the 
thickness of the first die pad 3 and the thickness of the 
second die pad 4 is 0.2 times or more and 1.2 times or less 
than a length of the pad gap 21. The second semiconductor 
element 12 is bonded to the second main surface 41 by a 
conductive bonding material ( for example , solder , metal 
paste , sintered metal , and the like ) ( not shown ) . 
[ 0082 ] Each of the second facing surface 43 , the second 
end surface 44 , and the pair of second side surfaces 45 is 
connected to the second main surface 41 and the second 
back surface 42 , and is sandwiched between the second main 
surface 41 and the second back surface 42 in the z direction . 
As shown in FIGS . 2 , 10 , and 11 , the second facing surface 
43 faces the first facing surface 33 of the first die pad 3. The 
second facing surface 43 includes a second main surface 
side recess 431 , a second back surface side recess 432 , a 
second main surface side protrusion 433 , a second back 
surface side protrusion 434 , and a second intermediate 
protrusion 435 
[ 0083 ] As shown in FIG . 11 , the second main surface side 
recess 431 is a portion connected to the second main surface 
41 and the second back surface side recess 432. When 
viewed along they direction , the second main surface side 
recess 431 is recessed and curved inward of the second die 

the apex 

pad 4 . 
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When viewed along they direction , an angle B2 of the 
second back surface side protrusion 434 is smaller than the 
above - mentioned angle a2 . The angle B2 is , for example , 60 
degrees or more and 80 degrees or less . As shown in FIG . 11 , 
when a tip end of the second back surface side protrusion 
434 viewed along the y direction is set as an apex P22 , the 
angle B2 is an angle determined by the apex P22 and two 
half straight lines extending from the apex P22 . When 
viewed along the y direction , one of the two half straight 
lines passes through a point which is located on the second 
back surface 42 , and is separated by a straight line distance 
of 20 um or more and 40 um or less ( standard 30 um ) from 
the apex P22 . When viewed along the y direction , the other 
of the two half straight lines passes through a point which is 
located on the second back surface side recess 432 , and is 
separated by a straight line distance of 20 um or more and 
40 um or less ( standard 30 um ) from the apex P22 . For 
convenience of understanding , in FIG . 11 , P22 is 
indicated by a black circle , and each point through which the 
two half straight lines pass is indicated by an ' x ' mark . 
[ 0087 ] As shown in FIG . 11 , the second intermediate 
protrusion 435 is a portion formed by the second main 
surface side recess 431 and the second back surface side 
recess 432. When viewed along they direction , an angle y2 
of the second intermediate protrusion 435 is equal to or 
larger than the sum ( Q2 + B2 ) of the above - mentioned angle 
a2 and the above - mentioned angle B2 , for example , 160 
degrees or more and 180 degrees or less . As shown in FIG . 
11 , when a tip end of the second intermediate protrusion 435 
viewed along they direction is set as an apex P23 , the angle 
y2 is an angle determined by the apex P23 and two half 
straight lines extending from the apex P23 . When viewed 
along they direction , one of the two half straight lines passes 
through a point which is located on the second main surface 
side recess 431 , and is separated by a straight line distance 
of 20 um or more and 40 um or less ( standard 30 um ) from 
the apex P23 . When viewed along the y direction , the other 
of the two half straight lines passes through a point which is 
located on the second back surface side recess 432 , and is 
separated by a straight line distance of 20 um or more and 
40 um or less ( standard 30 um ) from the apex P23 . For 
convenience of understanding , in FIG . 11 , the apex P23 is 
indicated by a black circle , and each point through which the 
two half straight lines pass is indicated by an ' x ' mark . 
[ 0088 ] In the example shown in FIG . 11 , among the 
second main surface side protrusion 433 , the second back 
surface side protrusion 434 , and the second intermediate 
protrusion 435 , the second main surface side protrusion 433 
is located closest to the first die pad 3 in the x direction . 
Therefore , in the x direction , the second main surface side 
protrusion 433 is located closer to the first die pad 3 than the 
second back surface side protrusion 434 and the second 
intermediate protrusion 435. Further , the second intermedi 
ate protrusion 435 is located at a position farther from the 
first die pad 3 than the second main surface side protrusion 
433 in the x direction , and is located at a position closer to 
the first die pad 3 than the second back surface side 
protrusion 434 in the x direction . Unlike the example shown 
in FIG . 11 , the second intermediate protrusion 435 may be 
located at a position farther from the first die pad 3 than each 
of the second main surface side protrusion 433 and the 
second back surface side protrusion 434 in the x direction . 
[ 0089 ] As shown in FIG . 11 , when viewed along the y 
direction , a separation distance d2 between the first back 
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[ 0084 ] As shown in FIG . 11 , the second back surface side 
recess 432 is a portion connected to the second back surface 
42 and the second main surface side recess 431. When 
viewed along they direction , the second back surface side 
recess 432 is recessed and curved inward of the second die 
pad 4. As a result , the second facing surface 43 is configured 
to include two recesses ( the second main surface side recess 
431 and the second back surface side recess 432 ) arranged 
in the z direction . As shown in FIG . 11 , a dimension t432 of 
the second back surface side recess 432 in the z direction is 
larger than a dimension t431 of the second main surface side 
recess 431 in the z direction . A ratio of the dimension t432 
to the dimension t431 ( 1432 / t431 ) is 1 or more and 2 or less . 
[ 0085 ] As shown in FIG . 11 , the second main surface side 
protrusion 433 is a portion formed by the second main 
surface 41 and the second main surface side recess 431 . 
When viewed along they direction , an angle a2 of the 
second main surface side protrusion 433 is , for example , 70 
degrees or more and 80 degrees or less . As shown in FIG . 11 , 
when a tip end of the second main surface side protrusion 
433 viewed along the y direction is set as an apex P21 , the 
angle a2 is an angle determined by the apex P21 and two 
half straight lines extending from the apex P21 . When 
viewed along they direction , one of the two half straight 
lines passes through a point which is located on the second 
main surface 41 , and is separated by a straight line distance 
of 20 um or more and 40 um or less ( standard 30 um ) from 
the apex P21 . When viewed along the y direction , the other 
of the two half straight lines passes through a point which is 
located on the second main surface side recess 431 , and is 
separated by a straight line distance of 20 um or more and 
40 um or less ( standard 30 um ) from the apex P21 . For 
convenience of understanding , in FIG . 11 , the apex P21 is 
indicated by a black circle , and each point through which the 
two half straight lines pass is indicated by an ' x ' mark . 
[ 0086 ] As shown in FIG . 11 , the second back surface side 
protrusion 434 is a portion formed by the second back 
surface 42 and the second back surface side recess 432 . 
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surface 32 and the second back surface 42 is larger than a 
separation distance d1 between the first main surface 31 and 
the second main surface 41. Here , the separation distance d1 
corresponds to a distance in the x direction between the first 
main surface side protrusion 333 of the first facing surface 
33 and the second main surface side protrusion 433 of the 
second facing surface 43. The separation distance d2 corre 
sponds to a distance in the x direction between the first back 
surface side protrusion 334 of the first facing surface 33 and 
the second back surface side protrusion 434 of the second 
facing surface 43. Therefore , a distance in the x direction 
between the first main surface side protrusion 333 and the 
second main surface side protrusion 433 is smaller than the 
distance in the x direction between the first back surface side 
protrusion 334 and the second back surface side protrusion 
434. The separation distance d1 is 250 um or more and 500 
um or less . The separation distance d2 is 250 um or more and 
500 um or less and is larger than the separation distance di . 
[ 0090 ] As shown in FIG . 2 , the second end surface 44 is 
separated from the second facing surface 43 in the x direc 
tion . The second end surface 44 faces the opposite side of the 
first die pad 3 in the x direction and faces the x direction in 
the semiconductor device A1 . The second end surface 44 is , 
for example , substantially flat . The second end surface 44 
may include two recesses arranged in the z direction , simi 
larly to the second facing surface 43 . 
[ 0091 ] As shown in FIG . 2 , the paired second side surfaces 
45 are separated from each other in they direction . One of 
the paired second side surfaces 45 faces they direction , and 
the other of the paired second side surfaces 45 faces the y 
direction . Each of the paired second side surfaces 45 is , for 
example , substantially flat . Each of the paired second side 
surfaces 45 may include two recesses arranged in the z 
direction , similarly to the second facing surface 43. Each of 
the paired second side surfaces 45 extends along the x 
direction in a plan view . 
[ 0092 ] As shown in FIGS . 2 , 3 , and 5 , the peripheral edge 
46 of the second main surface 41 includes a pair of second 
far - angle portions 461 , a pair of second near - angle portions 
462 , and a second near - end edge 463 . 
[ 0093 ] As shown in FIG . 2 , the paired second far - angle 
portions 461 correspond to two corners , which are located 
farthest from the first die pad 3 in the x direction , among four 
corners of the second die pad 4 in a plan view . In a plan view , 
each of the paired second far - angle portions 461 is a portion 
formed by the second end surface 44 and one of the paired 
second side surfaces 45. In a plan view , each of the paired 
second far - angle portions 461 is a curved line and is com 
posed of , for example , a single curve . The single curve is an 
arc with a constant radius of curvature . The radius of 
curvature r21 of each of the paired second far - angle portions 
461 is , for example , 20 um or more and 80 um or less . In a 
plan view , each of the paired second far - angle portions 461 
may be formed at substantially a right angle instead of the 
curved line . Further , the radius of curvature r21 may be 
appropriately changed depending on a size of the second die 
pad 4 in a plan view . 
[ 0094 ] As shown in FIG . 2 , the paired second near - angle 
portions 462 correspond to two corners , which are located 
closest to the first die pad 3 in the x direction , among the four 
corners of the second die pad 4 in a plan view . The paired 
second near - angle portions 462 individually include a pair of 
second end portions 462A . In a plan view , each of the paired 
second near - angle portions 462 goes away from the first die 

pad 3 in the x direction toward the second end portion 462A 
in the y direction . Therefore , in each of the paired second 
near - angle portions 462 , the second end portion 462A is 
located farthest from the first die pad 3 in the x direction . As 
shown in FIG . 3 , each of the paired second near - angle 
portions 462 is a curved line and is composed of , for 
example , a single curve . In a plan view , a radius of curvature 
r22 of each of the paired second near - angle portions 462 is 
larger than the radius of curvature r21 of each of the paired 
second far - angle portions 461. In a plan view , the radius of 
curvature r22 of each of the paired second near - angle 
portions 462 is , for example , 60 um or more and 240 um or 
less ( preferably 120 um ) . The radius of curvature r22 may be 
appropriately changed depending on the size of the second 
die pad 4 in a plan view . In the semiconductor device A1 , the 
paired second near - angle portions 462 are intentionally 
formed . 
[ 0095 ] As shown in FIGS . 2 and 3 , in a plan view , a line 
segment connecting the paired second end portions 462A 
overlaps the second semiconductor element 12 in the x 
direction . In addition , the line segment may be located closer 
to the first die pad 3 than the second semiconductor element 
12 in a plan view . 
[ 0096 ] As shown in FIG . 2 , in the peripheral edge 46 of the 
second main surface 41 , the second near - end edge 463 is 
located closest to the first die pad 3. The second near - end 
edge 463 extends along the y direction . In a plan view , the 
second near - end edge 463 is substantially parallel to the first 
near - end edge 363. The second near - end edge 463 is con 
nected to the paired second near - angle portions 462 at both 
ends of the second near - end edge 463 in they direction . The 
second near - end edge 463 is an element included in the 
above - mentioned second main surface side protrusion 433 . 
The second near - end edge 463 may be formed with a section 
recessed inward of the second die pad 4 in the x direction . 
[ 0097 ] The example shown in FIGS . 2 , 3 , and 5 is shown 
in which each of the paired second far - angle portions 461 
and the paired second near - angle portions 462 is composed 
of a single curve , but the present disclosure is not limited 
thereto . For example , unlike the example shown in these 
figures , it may include a portion composed of a single curve 
and a portion composed of a transition curve . In addition , it 
may be composed of a composite curve . 
[ 0098 ] The plurality of first terminals 51 is a member that 
forms a conduction path between the semiconductor device 
A1 and a wiring board of an inverter device and the like by 
being bonded to the wiring board . At least one of the 
plurality of first terminals 51 is conducting to the first 
semiconductor element 11. The plurality of first terminals is 
an element of the above - mentioned first circuit . As shown in 
FIGS . 1 , 2 , and 8 , the plurality of first terminals 51 is 
arranged along they direction while being separated from 
one another . Each of the plurality of first terminals 51 
extends in the x direction so as to be exposed from the 
sealing resin 7 ( a first side surface 73 to be described later ) . 
All of the plurality of first terminals 51 are located on the x 
direction side of the second die pad 4. Further , all of the 
plurality of first terminals 51 are located on the x direction 
side of the first near - end edge 363 in a plan view . The 
plurality of first terminals 51 includes a plurality of first 
intermediate terminals 511 , a pair of first side terminals 512 , 
and a pair of first support terminals 513 . 
[ 0099 ] As shown in FIGS . 2 and 8 , the plurality of first 
intermediate terminals 511 is arranged so as to be sand 
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wiched between the paired first side terminals 512. As 
shown in FIG . 2 , each of the plurality of first intermediate 
terminals 511 includes a lead part 511A and a pad part 511B . 
[ 0100 ] The lead part 511A is an elongated rectangular 
portion extending along the x direction . The lead part 511A 
has a portion exposed from the sealing resin 7 and a portion 
covered with the sealing resin 7. As shown in FIGS . 6 and 
7 , the portion of the lead part 511A exposed from the sealing 
resin 7 is bent in a gull wing shape . Further , the portion of 
the lead part 511A exposed from the sealing resin 7 may be 
plated . A plating layer formed by plating is formed of an 
alloy containing Sn , such as solder , and covers the portion 
exposed from the sealing resin 7. When the semiconductor 
device A1 is surface - mounted on the wiring board of the 
inverter device by solder bonding , the plating layer prevents 
erosion of the exposed portion due to the solder bonding 
while improving adhesion of solder to the exposed portion . 
[ 0101 ] The pad part 511B is a rectangular portion that is 
connected to the lead part 511A and is wider than the lead 
part 511A in the y direction . An upper surface ( a surface 
facing the z direction ) of the pad part 511B may be plated . 
A plating layer formed by plating is formed of , for example , 
a metal containing Ag , and covers the upper surface of the 
pad part 511B . The plating layer protects the lead frame 81 
( which will be described later ) from the impact of wire 
bonding of the first wires 61 ( which will be described later ) 
while increasing the bonding strength of the first wires 61 . 
The pad part 511B is covered with the sealing resin 7 over 
the entire surface . The pad part 511B is substantially flat . 
[ 0102 ] The paired first side terminals 512 are arranged on 
both sides of the plurality of first intermediate terminals 511 
in they direction . As shown in FIG . 2 , each of the paired first 
side terminals 512 includes a lead part 512A and a pad part 
512B . 
[ 0103 ] The lead part 512A is an elongated rectangular 
portion extending along the x direction . The lead part 512A 
has a portion exposed from the sealing resin 7 and a portion 
covered with the sealing resin 7. As shown in FIGS . 6 and 
7 , the portion of the lead part 512A exposed from the sealing 
resin 7 is bent in a gull wing shape . Further , the portion of 
the lead part 512A exposed from the sealing resin 7 may be 
covered with a plating layer ( for example , an alloy contain 
ing Sn such as solder ) , similarly to the lead part 511A . 
[ 0104 ] The pad part 512B is a portion that is connected to 
the lead part 512A and is wider than the lead part 512A in 
they direction . An upper surface ( a surface facing the z 
direction ) of the pad part 512B may be covered with a 
plating layer ( for example , a metal containing Ag ) , similarly 
to the upper surface of the pad part 511B . The pad part 512B 
is covered with the sealing resin 7 over the entire surface . 
The pad part 512B is substantially flat . 
[ 0105 ] As shown in FIGS . 2 and 8 , the paired first support 
terminals 513 are arranged apart from each other in the y 
direction . The paired first support terminals 513 are con 
nected to both ends of the first die pad 3 in they direction and 
support the first die pad 3. As shown in FIGS . 2 and 8 , the 
paired first support terminals 513 are arranged , for example , 
on both sides of the paired first side terminals 512 in they 
direction . As shown in FIG . 2 , each of the paired first support 
terminals 513 includes a lead part 513A and a pad part 513B . 
[ 0106 ] The lead part 513A is an elongated rectangular 
portion extending along the x direction . The lead part 513A 
has a portion exposed from the sealing resin 7 and a portion 
covered with the sealing resin 7. As shown in FIGS . 6 and 

7 , the portion of the lead part 513A exposed from the sealing 
resin 7 is bent in a gull wing shape . Further , the portion of 
the lead part 513A exposed from the sealing resin 7 may be 
covered with a plating layer ( for example , an alloy contain 
ing Sn such as solder ) , similarly to the lead part 511A . A 
length of the portion of the lead part 513A covered with the 
sealing resin 7 is longer than lengths of the portions of the 
lead parts 511A and 512A covered with the sealing resin 7 . 
[ 0107 ] The pad part 513B is a portion that is connected to 
the lead part 513A and extends in the y direction . As shown 
in FIG . 2 , an end portion of the pad part 513B is connected 
to the first die pad 3. An upper surface ( a surface facing the 
z direction ) of the pad part 513B may be covered with a 
plating layer ( for example , a metal containing Ag ) , similarly 
to the upper surface of the pad part 511B . The pad part 513B 
is covered with the sealing resin 7 over the entire surface . 
The pad part 513B is substantially flat . 
[ 0108 ] The plurality of second terminals 52 is a member 
that forms a conduction path between the semiconductor 
device A1 and the wiring board of the inverter device by 
being bonded to the wiring board , in the same manner as the 
plurality of first terminals 51. At least one of the plurality of 
second terminals 52 is conducting to the second semicon 
ductor element 12. The plurality of second terminals is an 
element of the above - mentioned second circuit . As shown in 
FIGS . 1 , 2 , and 9 , the plurality of second terminals 52 is 
arranged along they direction while being separated from 
one another . The plurality of second terminals 52 extends in 
the x direction so as to be exposed from the sealing resin 7 
( a second side surface 74 to be described later ) . Each of the 
plurality of second terminals 52 is located on the x direction 
side of the first die pad 3 in the x - direction . The plurality of 
second terminals 52 includes a plurality of second interme 
diate terminals 521 , a pair of second side terminals 522 , and 
a pair of second support terminals 523 . 
[ 0109 ] As shown in FIGS . 2 and 9 , the plurality of second 
intermediate terminals 521 is arranged so as to be sand 
wiched between the paired second side terminals 522. As 
shown in FIG . 2 , each of the plurality of second intermediate 
terminals 521 includes a lead part 521A and a pad part 521B . 
[ 0110 ] The lead part 521A is an elongated rectangular 
portion extending along the x direction . The lead part 521A 
has a portion exposed from the sealing resin 7 and a portion 
covered with the sealing resin 7. As shown in FIGS . 6 and 
7 , the portion of the lead part 521A exposed from the sealing 
resin 7 is bent in a gull wing shape . Further , a plating layer 
( for example , an alloy containing Sn such as solder ) may be 
formed on the portion of the lead part 521A exposed from 
the sealing resin 7 , similarly to the lead part 511A . 
[ 0111 ] The pad part 521B is a portion that is connected to 
the lead part 521A and is wider than the lead part 521A in 
they direction . An upper surface ( a surface facing the z 
direction ) of the pad part 521B may be covered with a plating layer ( for example , a metal containing Ag ) , similarly 
to the upper surface of the pad part 511B . The pad part 521B 
is covered with the sealing resin 7 over the entire surface . 
The pad part 521B is substantially flat . 
[ 0112 ] The paired second side terminals 522 are arranged 
on both sides of the plurality of second intermediate termi 
nals 521 in they direction . As shown in FIG . 2 , each of the 
paired second side terminals 522 includes a lead part 522A 
and a pad part 522B . 
[ 0113 ] The lead part 522A is an elongated rectangular 
portion extending along the x direction . The lead part 522A 
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has a portion exposed from the sealing resin 7 and a portion 
covered with the sealing resin 7. As shown in FIGS . 6 and 
7 , the portion of the lead part 522A exposed from the sealing 
resin 7 is bent in a gull wing shape . Further , the portion of 
the lead part 522A exposed from the sealing resin 7 may be 
covered with a plating layer ( for example , an alloy contain 
ing Sn such as solder ) , similarly to the lead part 511A . A 
length of the portion of the lead part 522A covered with the 
sealing resin 7 is longer than the length of the portion of the 
lead part 521A covered with the sealing resin 7 . 
[ 0114 ] The pad part 522B is a portion that is connected to 
the lead part 522A and is wider than the lead part 522A in 
they direction . An upper surface ( s surface facing the z 
direction ) of the pad part 522B may be covered with a 
plating layer ( for example , a metal containing Ag ) , similarly 
to the upper surface of the pad part 511B . The pad part 522B 
is covered with the sealing resin 7 over the entire surface . 
The pad part 522B is substantially flat . 
[ 0115 ] As shown in FIGS . 2 and 9 , the paired second 
support terminals 523 are arranged apart from each other in 
the y direction . The paired second support terminal 523 are 
connected to both ends of the second die pad 4 in they 
direction and support the second die pad 4. As shown in 
FIGS . 2 and 9 , the plurality of second intermediate terminals 
521 are arranged inward of the paired second support 
terminals 523 in they direction . Further , the paired second 
side terminals 522 are arranged outward of the paired second 
support terminals 523 , respectively , in they direction . As 
shown in FIG . 2 , each of the paired second support terminals 
523 includes a lead part 523A , a pad part 523B , and a 
connecting part 523C . 
[ 0116 ] The lead part 523A is an elongated rectangular 
portion extending along the x direction . The lead part 523A 
has a portion exposed from the sealing resin 7 and a portion 
covered with the sealing resin 7. As shown in FIGS . 6 and 
7 , the portion of the lead part 523A exposed from the sealing 
resin 7 is bent in a gull wing shape . Further , the portion of 
the lead part 523A exposed from the sealing resin 7 may be 
covered with a plating layer ( for example , an alloy contain 
ing Sn such as solder ) , similarly to the lead part 511A . 
[ 0117 ] The pad part 523B is a portion that is connected to 
the lead part 523A and is wider than the lead part 523A in 
the y direction . The pad part 523B extends in the x direction . 
An upper surface ( a surface facing the z direction ) of the pad 
part 523B may be covered with a plating layer ( for example , 
a metal containing Ag ) , similarly to the upper surface of the 
pad part 511B . The pad part 523B is covered with the sealing 
resin 7 over the entire surface . The pad part 523B is 
substantially flat . 
[ 0118 ] The connecting part 523C is a portion that is 
connected to the pad part 523B and extends in the y 
direction . As shown in FIG . 2 , an end portion of the 
connecting part 523C is connected to the second die pad 4 . 
An upper surface ( a surface facing the z direction ) of the 
connecting part 523C may be covered with a plating layer 
( for example , a metal containing Ag ) , similarly to the upper 
surface of the pad part 511B . The connecting part 523C is 
covered with the sealing resin 7 over the entire surface . 
[ 0119 ] As shown in FIG . 2 , in a plan view , the conductive 
support member 2 has a relationship in which the first die 
pad 3 and the second die pad 4 are closest to each other 
between a portion constituting the first circuit and a portion 
constituting the second circuit . That is , a separation distance 
of the closest portion between the first die pad 3 and the 

second die pad 4 is smaller than a separation distance of the 
closest portion between the plurality of first terminals 51 and 
the second die pad 4 , and is smaller than a separation 
distance of the closest portion between the plurality of 
second terminals 52 and the first die pad 3. In the semicon 
ductor device A1 , the first near - end edge 363 and the second 
near - end edge 463 become the two closest portions between 
the first die pad 3 and the second die pad 4. Therefore , the 
electric field strength becomes strongest between the first 
near - end edge 363 and the second near - end edge 463 . 
[ 0120 ] As shown in FIG . 2 , the plurality of first wires 61 , 
the plurality of second wires 62 , the plurality of third wires 
63 , and the plurality of fourth wires 64 , together with the 
conductive support member 2 , form conduction paths for 
performing predetermined functions of the first semiconduc 
tor element 11 , the second semiconductor element 12 , and 
the insulating element 13. The material of each of the 
plurality of first wires 61 , the plurality of second wires 62 , 
the plurality of third wires 63 , and the plurality of fourth 
wires 64 is metal containing any of , for example , Au , Cu , 
and A1 . 
[ 0121 ] As shown in FIGS . 2 and 10 , the plurality of first 
wires 61 form a conduction path between the first semicon 
ductor element 11 and the plurality of first terminals 51. The 
first semiconductor element 11 conducts to at least one of the 
plurality of first terminals 51 by the plurality of first wires 
61. The plurality of first wires 61 is an element of the 
above - mentioned first circuit . As shown in FIG . 2 , each of 
the plurality of first wires 61 is bonded to one of the plurality 
of electrodes 11A of the first semiconductor element 11 and 
one of the pad part 511B of the plurality of first intermediate 
terminals 511 , the pad part 512B of the paired first side 
terminals 512 , and the pad part 513B of the paired first 
support terminals 513. Further , an angle formed by at least 
one of the plurality of first wires 61 with respect to the x 
direction is larger than an angle formed by the first wire 61 
with respect to the y direction . As shown in FIG . 2 , the 
plurality of first wires 61 includes a specific first wire 61A . 
The specific first wire 61A is located closest to a first gate 
mark 791 which will be described later . An angle formed by 
the specific first wire 61A with respect to the x direction is 
larger than an angle formed by the specific first wire 61A 
with respect to they direction . Among lengths of the plurality 
of first wires 61 , the length of the specific first wire 61A is 
the largest one . 
[ 0122 ] In the semiconductor device A1 , as shown in FIG . 
2 , two first wires 61 are bonded to the pad part 511B of one 
of the plurality of first intermediate terminals 511 and the 
pad part 513B of each of the paired first support terminals 
513 , respectively . The two first wires 61 are bonded to each 
of the pad part 511B and the pad part 513B in a state of being 
overlapped with each other . As a result , a bonding state of 
the two first wires 61 to each of the pad part 511B and the 
pad part 513B becomes stronger . This contributes to 
improvement of reliability of the semiconductor device A1 . 
[ 0123 ] As shown in FIGS . 2 and 10 , the plurality of second 
wires 62 forms a conduction path between the second 
semiconductor element 12 and the plurality of second ter 
minals 52. The second semiconductor element 12 conducts 
to at least one of the plurality of second terminals 52 by the 
plurality of second wires 62. The plurality of second wires 
62 is an element of the above - mentioned second circuit . As 
shown in FIG . 2 , each of the plurality of second wires 62 is 
bonded to one of the plurality of electrodes 12A of the 
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second semiconductor element 12 and one of the pad part 
521B of the plurality of second intermediate terminals 521 , 
the pad part 522B of the paired second side terminals 522 , 
and the pad part 523B of the paired second support terminals 
523. Further , an angle formed by at least one of the plurality 
of second wires 62 with respect to the x direction is larger 
than an angle formed by the second wire 62 with respect to 
the y direction . As shown in FIG . 2 , the plurality of second 
wires 62 include a specific second wire 62A . The specific 
second wire 62A is located closest to the first gate mark 791 
which will be described later . An angle formed by the 
specific second wire 62A with respect to the x direction is 
larger than an angle formed by the specific second wire 62A 
with respect to the y direction . Among lengths of the 
plurality of second wires 62 , the length of the specific 
second wire 62A is the largest one . 
[ 0124 ] In the semiconductor device A1 , as shown in FIG . 
2 , two second wires 62 are bonded to the pad part 521B of 
one of the plurality of second intermediate terminals 521 , the 
pad part 522B of one of the paired second side terminals 
522 , and the pad part 523B of each of the paired second 
support terminals 523 , respectively . The two second wires 
62 are bonded to each of the pad part 521B , the pad part 
522B , and the pad part 523B in a state of being overlapped 
with each other . As a result , a bonding state of the two 
second wires 62 to each of the pad part 521B , the pad part 
522B , and the pad part 523B becomes stronger . This con 
tributes to improvement of reliability of the semiconductor 
device A1 . 
[ 0125 ] As shown in FIGS . 2 and 10 , the plurality of third 
wires 63 forms a conduction path between the first semi 
conductor element 11 and the insulating element 13. The 
first semiconductor element 11 and the insulating element 13 
conduct with each other by the plurality of third wires 63 . 
The plurality of third wires 63 is an element of the above 
mentioned first circuit . Each of the plurality of third wires 63 
is bonded to one of the electrodes 11A of the first semicon 
ductor element 11 and one of the first electrodes 13A of the 
insulating element 13. The plurality of third wires 63 is 
arranged along the ? direction . 
[ 0126 ] As shown in FIGS . 2 and 10 , the plurality of fourth 
wires 64 forms a conduction path between the second 
semiconductor element 12 and the insulating element 13 . 
The second semiconductor element 12 and the insulating 
element 13 conduct with each other by the plurality of fourth 
wires 64. The plurality of fourth wires 64 is an element of 
the above - mentioned second circuit . Each of the plurality of 
fourth wires 64 is bonded to one of the electrodes 12A of the 
second semiconductor element 12 and one of the second 
electrodes 13B of the insulating element 13. The plurality of 
fourth wires 64 is arranged along they direction . In the 
semiconductor device A1 , the plurality of fourth wires 64 
straddles the pad gap 21 . 
[ 0127 ] As shown in FIG . 1 , the sealing resin 7 covers the 
first semiconductor element 11 , the second semiconductor 
element 12 , the insulating element 13 , the first die pad 3 , the 
second die pad 4 , and a portion of each of the plurality of 
first terminals 51 and the plurality of second terminal 52. As 
shown in FIG . 10 , the sealing resin 7 further covers the 
plurality of first wires 61 , the plurality of second wires 62 , 
the plurality of third wires 63 , and the plurality of fourth 
wires 64. The sealing resin 7 has electrical insulation . The 
sealing resin 7 insulates the first die pad 3 and the second die 
pad 4 from each other . The sealing resin 7 is formed of a 

material containing , for example , a black epoxy resin . In a 
plan view , the sealing resin 7 has a rectangular shape . 
[ 0128 ] As shown in FIGS . 1 , 6 , 7 , and 10 , the sealing resin 
7 includes a first resin portion 7A and second resin portions 
7B . The first resin portion 7A penetrates the pad gap 21 
along the z direction and has the same dimensions in the x 
direction as the pad gap 21. The first resin portion 7A 
extends along the y direction . The second resin portions 7B 
are located on both sides of the first resin portion 7A in the 
x direction and are connected to the first resin portion 7A . 
The second resin portions 7B are located apart from each 
other in the x direction . An average void amount per unit 
volume of the first resin portion 7A is smaller than an 
average void amount per unit volume of the second resin 
portions 7B . 
[ 0129 ] As shown in FIGS . 6 to 9 , the sealing resin 7 has 
a top surface 71 , a bottom surface 72 , the first side surface 
73 , the second side surface 74 , a third side surface 75 , and 
a fourth side surface 76 . 
[ 0130 ] As shown in FIGS . 6 to 9 , the top surface 71 and 
the bottom surface 72 are located apart from each other in 
the z direction . The top surface 71 and the bottom surface 72 
face opposite to each other in the z direction . Each of the top 
surface 71 and the bottom surface 72 is substantially flat . 
[ 0131 ] As shown in FIGS . 6 to 9 , each of the first side 
surface 73 , the second side surface 74 , the third side surface 
75 , and the fourth side surface 76 is connected to the top 
surface 71 and the bottom surface 72 , and is sandwiched 
between the top surface 71 and the bottom surface 72 in the 
z direction . As shown in FIGS . 1 , 6 , and 7 , the first side 
surface 73 is located on one side in the x direction , the 
second side surface 74 is located on the other side in the x 
direction , and the third side surface 75 and the fourth side 
surface 76 are located apart from each other in the y 
direction and are connected to the first side surface 73 and 
the second side surface 74. A portion of each of the plurality 
of first terminals 51 protrudes from the first side surface 73 . 
A portion of each of the plurality of second terminals 52 
protrudes from the second side surface 74 . 
[ 0132 ] As shown in FIGS . 6 to 8 , the first side surface 73 
includes a first region 731 , a second region 732 , and a third 
region 733. One end of the first region 731 in the z direction 
is connected to the top surface 71 , and the other end thereof 
in the z direction is connected to the third region 733. The 
first region 731 is inclined with respect to the top surface 71 . 
One end of the second region 732 in the z direction is 
connected to the bottom surface 72 , and the other end 
thereof in the z direction is connected to the third region 733 . 
The second region 732 is inclined with respect to the bottom 
surface 72. One end of the third region 733 in the z direction 
is connected to the first region 731 , and the other end thereof 
in the z direction is connected to the second region 732. The 
third region 733 extends along both the z direction and they 
direction . In a plan view , the third region 733 is located 
outside the top surface 71 and the bottom surface 72. A 
portion of each of the plurality of first terminals 51 is 
exposed from the third region 733 . 
[ 0133 ] As shown in FIGS . 6 , 7 , and 9 , the second side 
surface 74 includes a fourth region 741 , a fifth region 742 , 
and a sixth region 743. One end of the fourth region 741 in 
the z direction is connected to the top surface 71 , and the 
other end thereof in the z direction is connected to the sixth 
region 743. The fourth region 741 is inclined with respect to 
the top surface 71. One end of the fifth region 742 in the z 
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direction is connected to the bottom surface 72 , and the other 
end thereof in the z direction is connected to the sixth region 
743. The fifth region 742 is inclined with respect to the 
bottom surface 72. One end of the sixth region 743 in the z 
direction is connected to the fourth region 741 , and the other 
end thereof in the z direction is connected to the fifth region 
742. The sixth region 743 extends along both the z direction 
and they direction . In a plan view , the sixth region 743 is 
located outside the top surface 71 and the bottom surface 72 . 
A portion of each of the plurality of second terminals 52 is 
exposed from the sixth region 743 . 
[ 0134 ] As shown in FIGS . 7 to 9 , the third side surface 75 
includes a seventh region 751 , an eighth region 752 , and a 
ninth region 753. One end of the seventh region 751 in the 
z direction is connected to the top surface 71 , and the other 
end thereof in the z direction is connected to the ninth region 
753. The seventh region 751 is inclined with respect to the 
top surface 71. One end of the eighth region 752 in the z 
direction is connected to the bottom surface 72 , and the other 
end thereof in the z direction is connected to the ninth region 
753. The eighth region 752 is inclined with respect to the 
bottom surface 72. One end of the ninth region 753 in the z 
direction is connected to the seventh region 751 , and the 
other end thereof in the z direction is connected to the eighth 
region 752. The ninth region 753 extends along both the z 
direction and they direction . In a plan view , the ninth region 
753 is located outside the top surface 71 and the bottom 
surface 72 . 
[ 0135 ] As shown in FIG . 7 , the first gate mark 791 is 
formed on the third side surface 75. A surface roughness of 
the first gate mark 791 is larger than that of other regions of 
the third side surface 75 excluding the first gate mark 791 . 
The first gate mark 791 appears by cutting the sealing resin 
7 at a first gate 891 in a process of forming the sealing resin 
7 in the manufacturing process of the semiconductor device 
A1 , which will be described later . When viewed along the y 
direction , the first gate mark 791 overlaps the pad gap 21 . 
Further , when viewed along the y direction , the first gate 
mark 791 includes a region located on the side opposite to 
the first semiconductor element 11 with respect to the first 
die pad 3 in the z direction . In the semiconductor device A1 , 
the first gate mark 791 includes a region located in the eighth 
region 752 and a region located in the ninth region 753. The 
first gate mark 791 is located at the center of the third side 
surface 75 in the x direction . 
[ 0136 ] As shown in FIGS . 6 , 8 , and 9 , the fourth side 
surface 76 includes a tenth region 761 , an eleventh region 
762 , and a twelfth region 763. One end of the tenth region 
761 in the z direction is connected to the top surface 71 , and Z 
the other end thereof in the z direction is connected to the 
twelfth region 763. The tenth region 761 is inclined with 
respect to the top surface 71. One end of the eleventh region 
762 in the z direction is connected to the bottom surface 72 , 
and the other end thereof in the z direction is connected to 
the twelfth region 763. The eleventh region 762 is inclined 
with respect to the bottom surface 72. One end of the twelfth 
region 763 in the z direction is connected to the tenth region 
761 , and the other end thereof in the z direction is connected 
to the eleventh region 762. The twelfth region 763 extends 
along both the z direction and the y direction . In a plan view , 
the twelfth region 763 is located outside the top surface 71 
and the bottom surface 72 . 
[ 0137 ] As shown in FIG . 6 , a second gate mark 792 is 
formed on the fourth side surface 76. A surface roughness of 

the second gate mark 792 is larger than that of other regions 
of the fourth side surface 76 excluding the second gate mark 
792. The second gate mark 792 appears by cutting the 
sealing resin 7 at a second gate 892 in the process of forming 
the sealing resin 7 in the manufacturing process of the 
semiconductor device A1 , which will be described later . 
When viewed along the y direction , the second gate 892 
overlaps the pad gap 21. Further , when viewed along the y 
direction , the second gate 892 includes a region located on 
the side opposite to the first semiconductor element 11 with 
respect to the first die pad 3 in the z direction . In the 
semiconductor device A1 , the second gate mark 792 
includes a region located in the eleventh region 762 and a 
region located in the twelfth region 763. The second gate 
mark 792 is located at the center of the fourth side surface 
76 in the x direction . 
[ 0138 ] Next , a circuit configuration of the semiconductor 
device A1 will be described with reference to FIGS . 15 and 
16 . 
[ 0139 ] As shown in FIG . 15 , a circuit configured in the 
first semiconductor element 11 includes a first transmitting 
part 111 , a second transmitting part 112 , a third receiving 
part 113 , a fourth receiving part 114 , a logic part 115 , a first 
low voltage lockout part 116 , an external error detecting part 
117 , and transistors Na and Nb . Each of the transistors Na 
and Nb is an n - channel MOSFET . 
[ 0140 ] As shown in FIG . 15 , a circuit configured in the 
second semiconductor element 12 includes a first receiving 
part 121 , a second receiving part 122 , a third transmitting 
part 123 , a fourth transmitting part 124 , a logic part 125 , a 
driver part 126 , a second low voltage lockout part 27 , an 
overcurrent detecting part 28 , an OCP ( Over Current Pro 
tection ) timer 29 , transistors P1 and P2 , transistors N1 , N2 , 
and N3 , and an SR flip - flop FF . Each of the transistors P1 
and P2 is a p - channel MOSFET . Each of the transistors N1 , 
N2 , and N3 is an n - channel MOSFET . 
[ 0141 ] As shown in FIG . 15 , a circuit configured in the 
insulating element 13 includes a first transformer 131 , a 
second transformer 132 , a third transformer 133 , and a 
fourth transformer 134 . 
[ 0142 ] The first transmitting part 111 is a means for 
transmitting a switch control signal S1 , which is input from 
the logic part 115 , to the first receiving part 121 via the first 
transformer 131. The second transmitting part 112 is a 
means for transmitting a switch control signal S2 , which is 
input from the logic part 115 , to the second receiving part 
122 via the second transformer 132. The third receiving part 
113 is a means for receiving a watchdog signal S3 , which is 
input from the third transmitting part 123 via the third 
transformer 133 , and transmitting the watchdog ignal S3 to 
the logic part 115. The fourth receiving part 114 is a means 
for receiving a driver abnormality signal S4 , which is input 
from the fourth transmitting part 124 via the fourth trans 
former 134 , and transmitting the driver abnormality signal 
S4 to the logic part 115 . 
[ 0143 ] The logic part 115 is a means for exchanging 
various signals ( IN , RST , FLT , OCPOUT , and the like ) with 
an ECU 90 , and also exchanging various signals ( S1 to S4 ) 
with the second semiconductor element 12 by using the first 
transmitting part 111 , the second transmitting part 112 , the 
third receiving part 113 , and the fourth receiving part 114 . 
[ 0144 ] The logic part 115 generates the switch control 
signals S1 and S2 so that an output signal OUT is at a high 
level when an input signal IN is at a high level , and 
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conversely , generates the switch control signals S1 and S2 so 
that the output signal OUT is at a low level when the input 
signal IN is at a low level . More specifically , the logic part 
115 detects a positive edge of the input signal IN ( a rising 
edge from the low level to the high level ) and makes a pulse 
in the switch control signal S1 , while detecting a negative 
edge of the input signal IN ( a falling edge from the high level 
to the low level ) and making a pulse in the switch control 
signal S2 . 
[ 0145 ] The logic part 115 generates the switch control 
signals S1 and S2 so as to disable an operation of generating 
the output signal OUT , that is , to fix the output signal OUT 
at a low level when a reset signal RST is at a low level , and 
conversely , generates the switch control signals S1 and S2 so 
as to enable the operation of generating the output signal 
OUT , that is , to set the output signal OUT to a logic level 
corresponding to the input signal IN when the reset signal 
RST is at a high level . When the reset signal RST is 
maintained at the low level for a predetermined time ( for 
example , 500 ns ) , the logic part 115 generates the switch 
control signals S1 and 52 so as to restore a protection 
operation by the overcurrent detecting part 128 . 
[ 0146 ] The logic part 115 turns the transistor Na off to set 
a first state signal FLT to open ( a pull - up state by a resistor 
R1 ) when the semiconductor device A1 is normal , and turns 
the transistor Na on to set the first state signal FLT to a low 
level when the semiconductor device A1 is abnormal ( when 
a low voltage abnormality on a side of the first semicon 
ductor element 11 , a transformer transmission abnormality 
of the switch control signals S1 and S2 , or an ERRIN signal 
abnormality is detected ) . With such a configuration , the 
ECU 90 can recognize a state of the semiconductor device 
A1 by monitoring the first state signal FLT . In addition , the 
low voltage abnormality on the side of the first semicon 
ductor element 11 may be determined based on a detection 
result of the first low voltage lockout part 116 , and the 
transformer transmission abnormality of the switch control 
signals S1 and S2 may be determined based on a comparison 
result between the input signal IN ( the switch control signals 
S1 and S2 ) and the watchdog signal S3 . Further , the ERRIN 
signal abnormality may be determined based on an output 
result of the external error detecting part 117 . 
[ 0147 ] The logic part 115 turns the transistor Nb off to set 
a second state signal OCPOUT to open ( a pull - up state by a 
resistor R2 ) when the semiconductor device A1 is normal , 
and turns the transistor Nb on to set the second state signal 
OCPOUT to a low level when the semiconductor device A1 
is abnormal ( when a low voltage abnormality on a side of the 
second semiconductor element 12 or an overcurrent of a 
motor drive current flowing through a high side switch SWH 
is detected ) . With such configuration , the ECU 90 can 
recognize the state of the semiconductor device A1 by 
monitoring the second state signal OCPOUT . The low 
voltage abnormality on the side of the second semiconductor 
element 12 and the overcurrent of the motor drive current 
flowing through the high side switch SWH may be deter 
mined based on the driver abnormality signal S4 . 
[ 0148 ] The first low voltage lockout part 116 is a means 
for monitoring whether or not a first power supply voltage 
VCC1 is in a low voltage state and transmitting the moni 
toring result to the logic part 115 . 
[ 0149 ] The external error detecting part 117 is a means for 
comparing a voltage input to an ERRIN terminal from a 
connection node between a resistor R3 and a resistor R4 ( a 

division voltage obtained by dividing a monitored analog 
voltage by resistors ) with a predetermined threshold voltage , 
and transmitting the comparison result to the logic part 115 . 
[ 0150 ] The first receiving part 121 is a means for receiving 
the switch control signal S1 , which is input from the first 
transmitting part 111 via the first transformer 131 , and 
transmitting the switch control signal si to a set input 
terminal S of the SR flip - flop FF . The second receiving part 
122 is a means for receiving the switch control signal S2 , 
which is input from the second transmitting part 112 via the 
second transformer 132 , and transmitting the switch control 
signal S2 to a reset input terminal R of the SR flip - flop FF . 
The third transmitting part 123 is a means for transmitting 
the watchdog signal S3 , which is input from the logic part 
125 , to the third receiving part 113 via the third transformer 
133. The fourth transmitting part 124 is a means for trans 
mitting the driver abnormality signal S4 , which is input from 
the logic part 125 , to the second receiving part 114 via the 
fourth transformer 134 . 
[ 0151 ] The SR flip - flop FF sets an output signal to a high 
level by using a pulse edge of the switch control signal Si , 
which is input to the set input terminal S , as a trigger and 
resets the output signal to a low level by using a pulse edge 
of the switch control signal S2 , which is input to the reset 
input terminal R , as a trigger . That is , the output signal is the 
same signal as the input signal IN input from the ECU 90 to 
the logic part 115. In addition , the output signal is transmit 
ted from an output terminal Q of the SR flip - flop FF to the 
logic part 125 . 
[ 0152 ] The logic part 125 generates a drive signal for the 
driver part 126 based on the output signal of the SR flip - flop 
FF ( the same signal as the input signal IN ) . 
[ 0153 ] When determining that a low voltage abnormality 
or an overcurrent has occurred based on detection results of 
the second low voltage lockout part 127 and the overcurrent 
detecting part 128 , the logic part 125 transmits an abnor 
mality detection signal indicative of the determination to the 
driver part 126 and also transmits the driver abnormality 
signal S4 to the logic part 115. With such a configuration , 
even when an abnormality occurs in the second semicon 
ductor element 12 , the driver part 126 can quickly perform 
a protection operation , and the logic part 115 can perform an 
abnormality notification operation ( low level transition of 
the second state signal OCPOUT ) to the ECU 90. In 
addition , the logic part 125 has a function of automatically 
recovering from the overcurrent protection operation when 
a predetermined time elapses after the overcurrent protection 
operation . 
[ 0154 ] The logic part 125 outputs an output signal of the 
SR flip - flop FF as the watchdog signal S3 , as it is , to the third 
transmitting part 123. With such a configuration in which the 
watchdog signal S3 is returned from the second semicon 
ductor element 12 to the first semiconductor element 11 , it 
is possible for the logic part 115 to determine the presence 
or absence of the transformer transmission abnormality by 
comparing the input signal IN input to the first semiconduc 
tor element 11 with the watchdog signal S3 returned from 
the second semiconductor element 12 . 
[ 0155 ] The driver part 126 is a means for controlling 
on / off of the transistor P1 and the transistor N1 based on the 
drive signal input from the logic part 125 , and outputting the 
output signal OUT from a connection node between the 
transistor P1 and the transistor N1 . The output signal OUT 
is input to the high side switch SWH via a drive circuit 
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composed of transistors Q1 and Q2 . The drive circuit is a 
means for adjusting a rising and falling time ( a slew rate ) of 
the output signal OUT so that the output signal OUT has 
capability of driving the high side switch SWH . When the 
output signal OUT is at a high level , the high side switch 
SWH is turned on , and conversely , when the output signal 
OUT is at a low level , the high side switch SWH is turned 
off . 
[ 0156 ] The driver part 126 has a function ( an active mirror 
clamp function ) of turning the transistor N2 on so as to draw 
electric charges ( a mirror current ) from a gate of the high 
side switch SWH via a CLAMP terminal , when a voltage 
level ( using GND2 as a reference ) of the output signal OUT 
becomes a low level . With such a configuration , when the 
high side switch SWH is turned off , it is possible to quickly 
reduce the gate potential of the high side switch SWH to a 
low level via the transistor N2 without depending on the 
slew rate set in the drive circuit . 
[ 0157 ] The driver part 126 has a function ( a short - circuit 
clamp function ) of turning the transistor P2 on so as to clamp 
the gate of the high side switch SWH to a second power 
supply voltage VCC2 via the CLAMP terminal , when the 
voltage level ( using GND2 as a reference ) of the output 
signal OUT becomes a high level . With such a configuration , 
when the high side switch SWH is turned on , the gate 
potential of the high side switch SWH does not rise to a 
potential higher than the second power supply voltage 
VCC2 . 
[ 0158 ] The driver part 126 has a function ( a slow - off 
function ) of turning all of the transistors P1 and P2 and the 
transistors N1 and N2 off while turning the transistor N3 on , 
when determining that it is necessary to perform the pro 
tection operation based on the abnormality detection signal 
input from the logic part 125. With such switch control , 
electric charges can be extracted from the gate of the high 
side switch SWH via a resistor R5 more slowly in the 
protection operation than in the normal operation . With such 
a configuration , since a motor current can be avoided from 
being interrupted momentarily during the protection opera 
tion , it is possible to suppress a surge caused by a counter 
electromotive force of a motor coil . In addition , by appro 
priately selecting a resistance value of the resistor R5 , the 
falling time during the protection operation can be arbitrarily 
adjusted . 
[ 0159 ] The second low voltage lockout part 127 is a means 
for monitoring whether or not the second power supply 
voltage VCC2 is in a low voltage state and transmitting the 
monitoring result to the logic part 125 . 
[ 0160 ] The overcurrent detecting part 128 is a means for 
comparing a voltage ( a division voltage obtained by dividing 
an anode voltage of a diode D1 by resistors ) input to an 
OCP / DESATIN terminal from a connection node between a 
resistor R7 and a resistor R8 with a predetermined threshold 
voltage , and transmitting the comparison result to the logic 
part 125. As the motor drive current flowing through the 
high side switch SWH increases , a collector - emitter voltage 
of an insulated gate bipolar transistor used as the high side 
switch SWH increases . Thus , as the motor drive current 
flowing through the high side switch SWH increases , the 
anode voltage of the diode D1 rises , and further , the voltage 
input to the OCP / DESATIN terminal rises . Therefore , when 
the voltage ( using GND2 as a reference ) input to the 
OCP / DESATIN terminal reaches the predetermined thresh 
old value ( for example , 0.5 V ) , the overcurrent detecting part 

128 determines that the motor drive current flowing through 
the high side switch SWH is in an overcurrent state . 
[ 0161 ] In this configuration example , a configuration 
( voltage detection method ) in which the motor drive current 
is detected by detecting the collector - emitter voltage of the 
insulated gate bipolar transistor used as the high side switch 
SWH is employed . However , the method of detecting the 
motor drive current is not limited to the voltage detection 
method described above . For example , a method ( current 
detection method ) in which the motor drive current ( or a 
mirror current showing the same behavior as this ) flowing 
through the high side switch SWH is passed through a sense 
resistor to generate a voltage signal and the generated 
voltage signal is input to the OCP / DESATIN terminal may 
be employed . 
[ 0162 ] The OCP timer 129 is a means for counting an 
elapsed time after the overcurrent protection operation . 
[ 0163 ] The first transformer 131 is a DC insulating ele 
ment for transmitting the switch control signal S1 from the 
first semiconductor element 11 to the second semiconductor 
element 12. The second transformer 132 is a DC insulating 
element for transmitting the switch control signal S2 from 
the first semiconductor element 11 to the second semicon 
ductor element 12. The third transformer 133 is a DC 
insulating element for transmitting the watchdog signal S3 
from the second semiconductor element 12 to the first 
semiconductor element 11. The fourth transformer 134 is a 
DC insulating element for transmitting the driver abnormal 
ity signal S4 from the second semiconductor element 12 to 
the first semiconductor element 11 . 
[ 0164 ] With such a configuration in which not only the 
switch control signals S1 and S2 but also the watchdog 
signal S3 and the driver abnormality signal S4 are 
exchanged between the first semiconductor element 11 and 
the second semiconductor element 12 , it is possible to 
appropriately implement not only the on / off control the high 
side switch SWH but also various protection functions . 
[ 0165 ] As shown in FIG . 16 , terminal types of the plurality 
of first terminals 51 are composed of GND1 , VCC1 , IN , 
RST , FLT , OCPOUT , ERRIN , and NC . The terminal GND1 
is a GND terminal . In the semiconductor device A1 , each of 
the paired first support terminals 513 of the plurality of first 
terminals 51 is the terminal GND1 . Therefore , the terminal 
GND1 is conducting to both the first semiconductor element 
11 and the first die pad 3. The terminal VCC1 is a power 
supply terminal ( for example , 5 V ) . The terminal IN is a 
control input terminal . The terminal RST is a reset input 
terminal . The terminal FLT is an output terminal of the first 
state signal ( the abnormal state detection signal in the first 
semiconductor element 11 ) . The terminal OCPOUT is an 
output terminal of the second state signal ( the abnormal state 
detection signal in the second semiconductor element 12 ) . 
The terminal ERRIN is an error detection terminal . The 
terminal NC is a non - connection terminal and is a so - called 
dummy terminal . The terminal NC does not conduct to the 
first semiconductor element 11 . 
[ 016 ] As shown in FIG . 16 , the terminal types of the 
plurality of second terminals 52 are composed of GND2 , 
VCC2 , VEE2 , OUT , PROOUT , CLAMP , OCP / DESATIN , 
and NC . The terminal GND2 is a GND terminal . As shown 
in FIG . 15 , the terminal GND2 is connected to an emitter of 
an insulated gate bipolar transistor Tr1 outside the semicon 
ductor device A1 . The terminal VCC2 is a positive power 
supply terminal . In the semiconductor device A1 , each of the 
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paired second support terminals 523 of the plurality of 
second terminals 52 is the terminal VCC2 . Therefore , the 
terminal VCC2 is conducting to both the second semicon 
ductor element 12 and the second die pad 4. The terminal 
VEE2 is a negative power supply terminal . The terminal 
OUT is an output terminal . The terminal PROOUT is a slow 
OFF output terminal . The terminal CLAMP is a clamp 
terminal . The terminal OCP / DESATIN is an overcurrent 
detection terminal . The terminal NC is a non - connection 
terminal and is a so - called dummy terminal . The terminal 
NC does not conduct to the second semiconductor element 
12 . 
[ 0167 ] In the semiconductor device Al , a first power 
supply is connected to two or more of the plurality of first 
terminals 51 , and a second power supply is connected to two 
or more of the plurality of second terminals 52. A power 
supply voltage output by the second power supply is higher 
than a power supply voltage output by the first power supply . 
Therefore , the power supply voltage supplied to the second 
circuit ( the second semiconductor element 12 , the second 
die pad 4 , the plurality of second terminals 52 , and the 
plurality of second wires 62 ) is larger than the power supply 
voltage supplied to the first circuit ( the first semiconductor 
element 11 , the first die pad 3 , the plurality of first terminals 
51 , and the plurality of first wires 61 ) . For example , as 
described above , since the power supply voltage required for 
the first semiconductor element 11 is about 5 V , the power 
supply voltage supplied from the first power supply to the 
first circuit is about 5 V. Further , since the power supply 
voltage required for the second semiconductor element 12 is 
600 V or more , the power supply voltage supplied from the 
second power supply to the second circuit is 600 V or more . 
In this configuration , when a low potential side terminal ( for 
example , the GND terminal ) of the first power supply is 
connected to the first terminal 51 that conducts to the first die 
pad 3 among the plurality of first terminals 51 and a high 
potential side terminal of the second power supply is con 
nected to the second terminal 52 that conducts to the second 
die pad 4 among the plurality of second terminals 52 , 
potential difference between the first die pad 3 and the 
second die pad 4 is maximized . In one example , in a state 
where the power supply voltages are supplied to the first 
circuit and a power supply voltage , respectively , the poten 
tial of the first die pad 3 is 0 V ( GND potential ) , and the 
potential of the second die pad 4 is 600 V or more . For 
example , an insulation voltage between the first die pad 3 
and the second die pad 4 may be 2,500 Vrms or more . 
[ 0168 ] Next , an example of a method of manufacturing the 
semiconductor device A1 will be described with reference to 
FIGS . 17 to 24. Here , the cross - sectional position of each of 
FIGS . 19 to 21 is the same as the cross - sectional position of 
FIG . 18 . 
[ 0169 ] First , as shown in FIGS . 17 and 18 , a lead frame 81 
having a main surface 81A and a back surface 81B , which 
are separated from each other in the z direction , is prepared , 
and then a resist 82 is formed on each of the main surface 
81A and the back surface 81B . 
[ 0170 ] In a process of preparing the lead frame 81 , for 
example , a copper plate having a rectangular shape in a plan 
view is punched to form the lead frame 81 including an outer 
frame 811 , an island portion 812 , a plurality of first leads 
813 , a plurality of second leads 814 , a plurality of support 
leads 815 , and a dam bar 816 , as shown in FIG . 17. Among 
these , the outer frame 811 and the dam bar 816 do not 

constitute the semiconductor device A1 . The plurality of first 
leads 813 is a portion that later becomes the plurality of first 
intermediate terminals 511 and the paired first side terminals 
512. The plurality of second leads 814 is a portion that later 
becomes the plurality of second intermediate terminals 521 
and the paired second side terminals 522. The plurality of 
support leads 815 is a portion that later becomes the paired 
first support terminals 513 and the paired second support 
terminals 523 . 
[ 0171 ] In a process of forming the resist 82 , the resist 82 
is formed on a portion of each of the main surface 81A and 
the back surface 81B of the lead frame 81. For convenience 
of understanding , dots are drawn on the resist 82 in FIG . 17 . 
The resist 82 includes a first coating portion 82A and a 
second coating portion 82B , as shown in FIGS . 17 and 18 . 
The first coating portion 82A covers a portion of the main 
surface 81A . As shown in FIGS . 17 and 18 , a portion of the 
main surface 81A is exposed from the first coating portion 
82A , and the main surface 81A includes a first exposed 
region 810A exposed from the first coating portion 82A . The 
second coating portion 82B covers a portion of the back 
surface 81B . As shown in FIG . 18 , a portion of the back 
surface 81B is exposed from the second coating portion 82B , 
and the back surface 81B includes a second exposed region 
810B exposed from the second coating portion 82B . Each of 
the first exposed region 810A and the second exposed region 
810B is arranged in the island portion 812 , as shown in FIG . 
17. Further , the first exposed region 810A and the second 
exposed region 810B overlap in a plan view , as shown in 
FIG . 18 . 
[ 0172 ] Subsequently , as shown in FIGS . 19 to 21 , the lead 
frame 81 is etched . In a process of etching the lead frame 81 , 
the etching is performed from both sides of the main surface 
81A and the back surface 81B of the lead frame 81. FIGS . 
19 to 21 show state transitions in this etching process , and 
the etching proceeds in the order shown in FIGS . 19 , 20 , and 
21. As shown in FIG . 19 , the etching proceeds from the first 
exposed region 810A , while the etching proceeds from the 
second exposed region 810B . Thereafter , as shown in FIGS . 
20 and 21 , the island portion 812 is separated into two 
portions ( a first die pad 812A and a second die pad 812B ) by 
the etching from the first exposed region 810A and the 
etching from the second exposed region 810B . The first die 
pad 812A corresponds to the first die pad 3. The second die 
pad 812B corresponds to the second die pad 4 . 
[ 0173 ] By simultaneously etching from both sides of the 
main surface 81A and the back surface 81B of the lead frame 
81 as described above , the first facing surface 33 of the first 
die pad 3 and the second facing surface 43 of the second die 
pad 4 are formed . Further , the first main surface side recess 
331 , the first back surface side recess 332 , the first main 
surface side protrusion 333 , the first back surface side 
protrusion 334 , and the first intermediate protrusion 335 are 
formed in the first facing surface 33 ( the first die pad 3 ) . The 
second main surface side recess 431 , the second back 
surface side recess 432 , the second main surface side pro 
trusion 433 , the second back surface side protrusion 434 , 
and the second intermediate protrusion 435 are formed in the 
second facing surface 43 ( the second die pad 4 ) . 
[ 0174 ] As shown in FIGS . 19 to 21 , a progress rate of the 
etching from the second exposed region 810B is higher than 
a progress rate of the etching from the first exposed region 
810A . The reason is that by performing the etching process 
so that one side in the z direction faces upward in the vertical 
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direction and the other side in the z direction faces down 
ward in the vertical direction , for example , in the state 
shown in FIG . 19 , an etching solution stays on the side of the 
main surface 81A to suppress the progress of etching . The 
etching solution does not remain on the side of the back 
surface 81B . Therefore , an etching depth D81B advancing 
from the second exposed region 810B is larger than an 
etching depth D81A advancing from the first exposed region 
810A . Further , as for a separation distance along the x 
direction of the two island portions 812 ( the first die pad 
812A and the second die pad 812B ) separated by the etching , 
a separation distance L81B on the side of the back surface 
81B is larger than a separation distance L81A on the side of 
the main surface 81A . In the manufacture of the semicon 
ductor device A1 , an etching condition is set so that the 
separation distance L81A on the side of the main surface 
81A is 250 um or more and 500 um or less . Under such an 
etching condition , the angles al , a2 , B1 , B2 , y1 , and y2 are 
set in the semiconductor device A1 . Thereafter , the resist 82 
is removed to form the lead frame 81 shown in FIG . 22 . 
[ 0175 ] Subsequently , as shown in FIG . 23 , the first semi 
conductor element 11 and the insulating element 13 are 
bonded to the first die pad 812A by die bonding . In addition , 
the second semiconductor element 12 is bonded to the 
second die pad 812B by die bonding . After undergoing these 
processes , each of the plurality of first wires 61 , the plurality 
of second wires 62 , the plurality of third wires 63 , and the 
plurality of fourth wires 64 is formed by wire bonding . 
[ 0176 ] Subsequently , as shown in FIG . 24 , the sealing 
resin 7 is formed . The sealing resin 7 is formed by transfer 
molding . In this process , the lead frame 81 is housed in a 
mold having a plurality of cavities 88. At this time , in the 
lead frame 81 , a portion of the conductive support member 
2 covered with the sealing resin 7 in the semiconductor 
device A1 is accommodated in any of the plurality of 
cavities 88. Thereafter , a fluidized resin flows from a pot 86 
into each of the plurality of cavities 88 via a runner 87. A 
plunger ( not shown ) is connected to the pot 86. When the 
plunger is activated , the resin fluidized in the pot 86 flows 
out toward the runner 87. The lead frame 81 is provided with 
the first gate 891 and the second gate 892. In each of the 
plurality of cavities 88 , the first gate 891 is an inflow port for 
the fluidized resin . In each of the plurality of cavities 88 , the 
second gate 892 is an outflow port for the fluidized resin . 
The first gate 891 is located in the center of each of the 
plurality of cavities 88 in the x direction . The second gate 
892 is located in the center of each of the plurality of cavities 
88 in the x direction . As a result , when viewed along they 
direction , each of the first gate 891 and the second gate 892 
overlaps a gap provided between the first die pad 812A and 
the second die pad 812B in the x direction , that is , the pad 
gap 21. After the sealing resin 7 fluidized in the plurality of 
cavities 88 is solidified , resin burrs located outside of each 
of the plurality of cavities 88 are removed with high 
pressure water or the like . At this time , when resin burrs 
located at the first gate 891 are removed , the first gate mark 
791 is formed on the sealing resin 7. Similarly , when resin 
burrs located at the second gate 892 are removed , the second 
gate mark 792 is formed on the sealing resin 7. With the 
above , the formation of the sealing resin 7 is completed . 
[ 0177 ] Thereafter , the island portions 812 ( the first die pad 
812a and the second die pad 812b ) , the plurality of first leads 
813 , the plurality of second leads 814 , and the plurality of 
support leads 815 , all of which are connected to one another 

by the outer frame 811 and the dam bar 816 , are appropri ately separated by dicing and individualizing . 
[ 0178 ] The semiconductor device A1 is manufactured by 
undergoing the processes described above . In the above 
described manufacturing method , as an example , the lead 
frame 81 including the island portion 812 is prepared in the 
preparation process , and the island portion 812 is separated 
into two portions , that is , the first die pad 812a and the 
second die pad 812b , in the etching process . However , the 
present disclosure is not limited thereto . For example , the 
lead frame 81 having a rectangular shape in a plan view may 
be prepared in the preparation process , and the outer frame 
811 , the first die pad 812a , the second die pad 812b , the 
plurality of first leads 813 , the plurality of second leads 814 , 
the plurality of support leads 815 , and the dam bar 816 may 
be collectively formed in the lead frame 81 by the resist 
forming process and the etching process . 
[ 0179 ] Next , operative effects of the semiconductor device 
A1 will be described . 
[ 0180 ] The semiconductor device A1 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
second semiconductor element 12. As a result , when there is 
a difference between a power supply voltage supplied to the 
first semiconductor element 11 and a power supply voltage 
supplied to the second semiconductor element 12 , an insu 
lation withstand voltage between the first circuit and the 
second circuit can be improved . Therefore , according to the 
semiconductor device A1 , it is possible to improve the 
insulation withstand voltage . 
[ 0181 ] The semiconductor device A1 includes the conduc 
tive support member 2 including the first die pad 3 and the 
second die pad 4. The peripheral edge 36 of the first die pad 
3 in a plan view has the first near - angle portion 362 
including the first end portion 362A in the y direction , and 
the first near - angle portion 362 is separated from the second 
die pad 4 in the x direction toward the first end portion 362A 
in the y direction . As a result , the electric field strength 
between the first near - angle portion 362 and the second die 
pad 4 can be reduced as compared with a case where the first 
near - angle portion 362 is formed at a right angle in a plan 
view . That is , the semiconductor device Al can further 
improve the insulation withstand voltage . Further , the 
peripheral edge 46 of the second die pad 4 in a plan view has 
the second near - angle portion 462 including the second end 
portion 462A in the y direction , and the second near - angle y 
portion 462 is separated from the first die pad 3 in the x 
direction toward the second end portion 462A in the y 
direction . As a result , the electric field strength between the 
second near - angle portion 462 and the first die pad 3 can be 
reduced as compared with a case where the second near 
angle portion 462 is formed at a right angle in a plan view . 
Therefore , according to the semiconductor device Al , the 
insulation withstand voltage can be further improved . 
[ 0182 ] The semiconductor device A1 includes the conduc 
tive support member 2 including the first die pad 3 and the 
second die pad 4. The first die pad 3 has the first main 
surface 31 that faces the z direction and mounts the first 
semiconductor element 11 , and the first back surface 32 that 
faces the opposite side of the first main surface 31 in the z 
direction . The second die pad 4 has the second main surface 
41 that faces the z direction and mounts the second semi 
conductor element 12 , and the second back surface 42 that 
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faces the opposite side of the second main surface 41 in the 
z direction . When viewed along the y direction , the separa 
tion distance d2 ( see FIG . 11 ) between the first back surface 
32 and the second back surface 42 is larger than the 
separation distance dl ( see FIG . 11 ) between the first main 
surface 31 and the second main surface 41. As a result , when 
viewed along they direction , the electric field strength at the 
ends of the first die pad 3 and the second die pad 4 on the 
side where the first main surface 31 and the second main 
surface 41 are located in the z direction is stronger than the 
electric field strength at the ends thereof on the side where 
the first back surface 32 and the second back surface 42 are 
located in the z direction . Therefore , the semiconductor 
device A1 can improve the dielectric strength of the semi 
conductor device A1 by adjusting the separation distance 
between the first main surface 31 and the second main 
surface 41. Further , in the process of forming the sealing 
resin 7 ( see FIG . 24 ) in the manufacturing process of the 
semiconductor device A1 , depending on the position of each 
of the first gate 891 into which the fluidized resin flows and 
the second gate 892 from which the fluidized resin flows out , 
the fluidized resin may not be sufficiently filled in the pad 
gap 21 on the sides of the first back surface 32 and second 
back surface 42 rather than on the sides of the first main 
surface 31 and second main surface 41. In this case , the 
insulation withstand voltage may decrease on the sides of 
the first back surface 32 and second back surface 42 . 
Therefore , by setting the separation distance d2 to be larger 
than the separation distance d1 , it is possible to promote the 
outflow of the resin on the sides of the first back surface 32 
and second back surface 42 and sufficiently fill the resin on 
the sides of the first back surface 32 and second back surface 
42. Therefore , according to the semiconductor device A1 , 
the insulation withstand voltage can be further improved . 
[ 0183 ] In the semiconductor device A1 , the separation 
distance dl ( see FIG . 11 ) between the first main surface 31 
and the second main surface 41 in the x direction is 250 um 
or more and 500 um or less . On the other hand , when the 
separation distance di is larger than 500 um , the etching in 
the above - described etching process becomes over - etching . 
When viewed along the y direction , in an over - etched state , 
the angle of each of the first main surface side protrusion 
333 , the first back surface side protrusion 334 , the second 
main surface side protrusion 433 , and the second back 
surface side protrusion 434 is reduced . As a result , the 
electric field strength between the first main surface side 
protrusion 333 and the second main surface side protrusion 
433 and the electric field strength between the first back 
surface side protrusion 334 and the second back surface side 
protrusion 434 become stronger , which causes a decrease in 
the insulation withstand voltage of the semiconductor device 
Al . On the other hand , when the separation distance di is 
smaller than 250 um , the etching in the above - described 
etching process becomes under - etching . In an under - etched 
state , the separation distance di is reduced . As a result , the 
electric field strength between the first main surface 31 and 
the second main surface 41 becomes stronger , which causes 
a decrease in the insulation withstand voltage of the semi 
conductor device Al . Therefore , in the semiconductor 
device A1 , by setting the separation distance d1 to 250 um 
or more and 500 um or less , it is possible to suppress a 
decrease in the insulation withstand voltage of the semicon 
ductor device A1 . 

[ 0184 ] In the semiconductor device A1 , the separation 
distance of the closest portion between the first die pad 3 and 
the second die pad 4 is smaller than the separation distance 
of the closest portion between the plurality of first terminals 
51 and the first die pad 3 in a plan view and the separation 
distance of the closest portion between the plurality of 
second terminals 52 and the first die pad 3 in a plan view . 
According to this configuration , the conductive support 
member 2 has the relationship in which the first die pad 3 
and the second die pad 4 are closest to each other between 
a portion constituting the first circuit and a portion consti 
tuting the second circuit . Therefore , by improving the insu 
lation withstand voltage between the first die pad 3 and the 
second die pad 4 , the insulation withstand voltage of the 
semiconductor device A1 can be improved . 
[ 0185 ] In the semiconductor device A1 , the power supply 
voltage supplied to the second circuit including the second 
semiconductor element 12 and the second die pad 4 is larger 
than the power supply voltage supplied to the first circuit 
including the first semiconductor element 11 and the first die 
pad 3. For example , the power supply voltage supplied to the 
first circuit is about 5 V , whereas the power supply voltage 
supplied to the second circuit is 600 V or more . When there 
is a significant potential difference in the supplied power 
supply voltage as described above , in addition to mounting 
the insulating element 13 , further improving the insulation 
withstand voltage of the semiconductor device A1 is desir 
able in improving the reliability of the semiconductor device 
A1 . 

[ 0186 ] In the semiconductor device A1 , the plurality of 
first terminals 51 is exposed from the first side surface 73 . 
The plurality of second terminals 52 is exposed from the 
second side surface 74. Here , the first die pad 3 , the second 
die pad 4 , the plurality of first terminals 51 , and the plurality 
of second terminals 52 are all constituent members of the 
conductive support member 2. In this case , the conductive 
support member 2 such as an island support is not exposed 
from each of the third side surface 75 and the fourth side 
surface 76. With this configuration , a metal portion of the 
conductive support member 2 exposed from the sealing resin 
7 does not exist in the vicinity of the plurality of second 
terminals 52 to which a higher voltage is applied than the 
plurality of first terminals 51. Therefore , according to the 
semiconductor device A1 , the insulation withstand voltage 
can be further improved . 
[ 0187 ] In the method of manufacturing the semiconductor 
device A1 , the first die pad 812a and the second die pad 812b 
are formed by the above - described etching process . That is , 
the gap between the first die pad 3 and the second die pad 
4 is formed by etching . According to this configuration , the 
separation distance dl ( see FIG . 11 ) can be set more 
accurately than when the gap is formed by punching . There 
fore , it is easy to set the separation distance d1 to 250 um or 
more and 500 um or less . In particular , in the method of 
manufacturing the semiconductor device A1 , the outer frame 
811 , the island portion 812 , the plurality of first leads 813 , 
the plurality of second leads 814 , the plurality of support 
leads 815 , the dam bar 816 , and the like are formed in the 
lead frame 81 by a punching process . The punching process 
is faster and cheaper than the etching process . Therefore , by 
performing the etching process only in the gap between the 
first die pad 3 and the second die pad 4 , which requires 
processing accuracy , the manufacturing efficiency of the 
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terminals 52. At least one of the plurality of second wires 62 
has an angle formed by the second wire 62 with respect to 
the x direction , which is larger than an angle formed by the 
second wire 62 with respect to the y direction . As a result , 
for the same reason as described above , it is possible to 
suppress a displacement of the second wire 62 in the x 
direction due to the flow of the fluidized resin . Therefore , it 
is possible to avoid the second wire 62 from being located 
extremely close to the first circuit . This operative effect is 
particularly beneficial for the specific second wire 62A 
which is located closest to the first gate mark 791 and has the 
longest length among the plurality of second wires 62 . 

a Second Embodiment 

semiconductor device A1 can be improved and the manu 
facturing costs of the semiconductor device A1 can be 
reduced . 
[ 0188 ] In the semiconductor device A1 , the first side 
surface 73 of the sealing resin 7 is formed with the first gate 
mark 791 having a surface roughness larger than that of the 
other regions of the first side surface 73. The first gate mark 
791 is a trace derived from the first gate 891 in which the 
fluidized resin flows into each of the plurality of cavities 88 
in the process of forming the sealing resin 7 ( see FIG . 24 ) 
in the manufacturing process of the semiconductor device 
A1 . When viewed along the y direction , the first gate mark 
791 overlaps the pad gap 21 provided between the first die 
pad 3 and the second die pad 4 in the x direction . As a result , 
as shown in FIG . 25 , the resin that has flowed into each of 
the plurality of cavities 88 from the first gate 891 flows 
toward the pad gap 21 at a shorter distance . Therefore , since 
the flow rate of the resin flowing through the pad gap 21 
increases , an average density of the first resin portion 7A of 
the sealing resin 7 penetrating the pad gap 21 along the z 
direction becomes higher . Therefore , according to the semi 
conductor device A1 , the insulation withstand voltage can be 
further improved . 
[ 0189 ] In the semiconductor device A1 , the second side 
surface 74 of the sealing resin 7 is formed with the second 
gate mark 792 having a surface roughness larger than that of 
the other regions of the second side surface 74. The second 
gate mark 792 is a trace derived from the second gate 892 
in which the fluidized resin flows out of each of the plurality 
of cavities 88 in the process of forming the sealing resin 7 
( see FIG . 24 ) in the manufacturing process of the semicon 
ductor device A1 . When viewed along the ? direction , the 
second gate mark 792 overlaps the pad gap 21 in the x 
direction . As a result , a main flow of the resin in each of the 
plurality of cavities 88 flows along arrows shown in FIG . 25 . 
Therefore , since the flow rate of the resin flowing through 
the pad gap 21 is further increased , the average density of the 
first resin portion 7A of the sealing resin 7 is further 
increased . Therefore , according to the semiconductor device 
A1 , the insulation withstand voltage can be further 
improved . As a result , in the sealing resin 7 , the average void 
amount per unit volume of the first resin portion 7A is 
smaller than the average void amount per unit volume of the 
second resin portion 7B . 
[ 0190 ] The semiconductor device A1 further includes the 
first semiconductor element 11 and the plurality of first wires 
61 bonded to one of the plurality of first terminals 51. At 
least one of the plurality of first wires 61 has an angle formed 
by the first wire 61 with respect to the x direction , which is 
larger than an angle formed by the first wire 61 with respect 
to they direction . Here , as shown in FIG . 25 , when the 
fluidized resin flows from the first gate 891 into each of the 
plurality of cavities 88 , the resin spreads along a flow F in 
each of the plurality of cavities 88. Thus , by adopting this 
configuration , it is possible to suppress a displacement of the 
first wire 61 in the x direction due to the flow of the resin . 
Therefore , it is possible to avoid the first wire 61 from being 
located extremely close to the second circuit . This operative 
effect is particularly beneficial to the specific first wire 61A 
which is located closest to the first gate mark 791 and has the 
longest length among the plurality of first wires 61 . 
[ 0191 ] The semiconductor device A1 further includes the 
second semiconductor element 12 and the plurality of sec 
ond wires 62 bonded to one of the plurality of second 

[ 0192 ] A semiconductor device A2 according to a second 
embodiment of the present disclosure will be described with 
reference to FIGS . 26 and 27. In these figures , elements that 
are the same as or similar to those of the above - described 
semiconductor device A1 are denoted by the same reference 
numerals , and redundant explanation thereof will be omit 
ted . Here , for convenience of understanding , FIG . 26 is 
transparent to the sealing resin 7. In FIG . 26 , the sealing 
resin 7 to which FIG . 26 is transparent is shown by an 
imaginary line . 
[ 0193 ] In the semiconductor device A2 , a configuration of 
the first die pad 3 is different from the configuration thereof 
in the above - described semiconductor device A1 . 
[ 0194 ] As shown in FIGS . 26 and 27 , a plurality of holes 
39 are formed in the first die pad 3. Each of the plurality of 
holes 39 is formed in a region of the first die pad 3 located 
between the first semiconductor element 11 and the insulat 
ing element 13 in the x direction . The number of holes 39 is 
not particularly limited , but in the semiconductor device A2 , 
three holes 39 are formed . Each hole 39 is an elongated hole 
extending in the y direction . A shape of each hole 39 in a 
plan view can be freely set . As shown in FIG . 26 , in the first 
die pad 3 , the pair of first support terminals 513 and the 
plurality of holes 39 are arranged on a straight line N 
( dashed line ) along the y direction . ? . 
[ 0195 ] Next , operative effects of the semiconductor device 
A2 will be described . 

[ 0196 ] The semiconductor device A2 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
second semiconductor element 12. Therefore , the semicon 
ductor device A2 can also improve the insulation withstand 
voltage . Further , the semiconductor device A2 has the same 
effects as the semiconductor device A1 by adopting the same 
configuration as the semiconductor device A1 . 
[ 0197 ] In the semiconductor device A2 , the holes 39 are 
formed in the first die pad 3. Since an area of the first die pad 
3 in a plan view is wider than an area of the second die pad 
4 in a plan view , in forming the sealing resin 7 , voids are 
likely to be generated in a portion of the sealing resin 7 
located in the vicinity of the first die pad 3. Therefore , by 
forming the holes 39 in the first die pad 3 , molten resin 
injected into the mold in forming the sealing resin 7 can be 
sufficiently filled . That is , the semiconductor device A2 can 
suppress generation of voids in the sealing resin 7 as 
compared with a case where the first die pad 3 is not 
provided with the holes 39 . 
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Third Embodiment 

2 

a first 

[ 0198 ] A semiconductor device A3 according to a third 
embodiment of the present disclosure will be described with 
reference to FIG . 28. In this figure , elements that are the 
same as or similar to those of the above - described semicon 
ductor device A1 are denoted by the same reference numer 
als , and redundant explanation thereof will be omitted . Here , 
for convenience of understanding , FIG . 28 is transparent to 
the sealing resin 7. In FIG . 28 , the sealing resin 7 to which 
FIG . 28 is transparent is shown by an imaginary line . 
[ 0199 ] In the semiconductor device A3 , a configuration of 
each of the first die pad 3 and the second die pad 4 is 
different from the configuration thereof in the above - de 
scribed semiconductor device A1 . 
[ 0200 ] As shown in FIG . 28 , each of the paired first 
near - angle portions 362 and the paired second near - angle 
portions 462 is formed linearly in a plan view . Each of the 
paired first near - angle portions 362 is inclined with respect 
to the y direction . In the semiconductor device A3 , each of 
the first near - angle portions 362 is inclined so as to be 
separated from the second die pad 4 in the x direction toward 
the first end portion 362A in they direction . Each of the 
paired second near - angle portions 462 is inclined with 
respect to the y direction . In the semiconductor device A3 , 
each of the second near - angle portions 462 is inclined so as 
to be separated from the first die pad 3 in the x direction 
toward the second end portion 462A in the y direction . With 
such a configuration , a gap in the x direction between the 
paired first near - angle portions 362 and the paired second 
near - angle portions 462 is formed in a tapered shape . 
[ 0201 ] In the semiconductor device A3 , a line segment 
connecting the paired first end portions 362A in a plan view 
may be located closer to the second die pad 4 than the 
insulating element 13 in the x direction , or may overlap the 
insulating element 13 in the x direction . However , when the 
line segment is located closer to the second die pad 4 than 
the insulating element 13 in the x direction , it is easier to 
make an angle formed by each of the first near - angle portion 
362 and the first near - end edge 363 in a plan view larger . 
Further , in a plan view , a line segment connecting the paired 
second end portions 462A may overlap the second semicon 
ductor element 12 in the x direction , or may be located closer 
to the first die pad 3 than the second semiconductor element 
12. However , when the line segment is located closer to the 
first die pad 3 than the second semiconductor element 12 , it 
is easy to make an angle formed by each of the second 
near - angle portion 462 and the second near - end edge 463 in 
a plan view larger . 
[ 0202 ] Next , operative effects of the semiconductor device 
A3 will be described . 
[ 0203 ] The semiconductor device A3 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
second semiconductor element 12. Therefore , the semicon 
ductor device A3 can also improve the insulation withstand 
voltage . Further , the semiconductor device A3 has the same 
effects as the semiconductor device A1 by adopting the same 
configuration as the semiconductor device A1 . 

reference to FIGS . 29 and 30. In these figures , elements that 
are the same as or similar to those of the above - described 
semiconductor device Al are denoted by the same reference 
numerals , and redundant explanation thereof will be omit 
ted . 
[ 0205 ] In the semiconductor device A4 , a configuration of 
the sealing resin 7 is different from the configuration thereof 
in the above - described semiconductor device A1 . 
[ 0206 ] As shown in FIG . 29 , the plurality of first terminals 
51 includes a first edge terminal 51A . The first edge terminal 
51A is exposed from the first side surface 73 of the sealing 
resin 7 and is located closest to the third side surface 75 of 
the sealing resin 7. In the semiconductor device A4 , the first 
edge terminal MA corresponds to one of the paired first 
support terminals 513. The plurality of second terminals 52 
includes a second edge terminal 52A . The second edge 
terminal 52A is exposed from the second side surface 74 of 
the sealing resin and is located closest to the third side 
surface 75. In the semiconductor device A4 , the second edge 
terminal 52A corresponds to one of the paired second side 
terminals 522 . 
[ 0207 ] In FIGS . 29 and 30 , creepage distance CD1 , 
a second creepage distance CD2 , and a third creepage 
distance CD3 are shown . The first creepage distance CD1 is 
the shortest distance from the first edge terminal 51A to the 
second edge terminal 52A along the first side surface 73 of 
the sealing resin 7 , the third side surface 75 of the sealing 
resin 7 , and the second side surface 74 of the sealing resin 
7. The second creepage distance CD2 is the shortest distance 
from the first edge terminal 51A to the second edge terminal 
52A along the first side surface 73 , the bottom surface 72 of 
the sealing resin 7 , and the second side surface 74. The third 
creepage distance CD3 is the shortest distance from the first 
edge terminal 51A to the second edge terminal 52A along the 
first side surface 73 , the top surface 71 of the sealing resin 
7 , and the second side surface 74. The first creepage distance 
CD1 is shorter than the second creepage distance CD2 . The 
third creepage distance CD3 is longer than the second 
creepage distance CD2 . Therefore , a length relationship 
among the first creepage distance CD1 , the second creepage 
distance CD2 , and the third creepage distance CD3 is such 
that the first creepage distance CD1 < the second creepage 
distance CD2 < the third creepage distance CD3 . 
[ 0208 ] As shown in FIG . 29 , in a plan view , a dimension 
of the peripheral edge L of the sealing resin 7 along the x 
direction is larger than a dimension of the peripheral edge B 
of the sealing resin 7 along they direction . The dimension of 
the peripheral edge L may be 0.75 times or more and 3 times 
or less than the dimension of the peripheral edge B. 
[ 0209 ] As shown in FIG . 30 , in the z direction , a shortest 
distance H1 from the first die pad 3 to the top surface 71 of 
the sealing resin 7 is larger than a shortest distance H2 from 
the first die pad 3 to the bottom surface 72 of the sealing 
resin 7. This is the main reason why the third creepage 
distance CD3 is longer than the second creepage distance 
CD2 . 
[ 0210 ] Next , operative effects of the semiconductor device 
A4 will be described . 
[ 0211 ] The semiconductor device A4 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
second semiconductor element 12. Therefore , the semicon 
ductor device A4 can also improve the insulation withstand 

X 
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Fourth Embodiment 
[ 0204 ] A semiconductor device A4 according to a fourth 
embodiment of the present disclosure will be described with 
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voltage . Further , the semiconductor device A4 has the same 
effects as the semiconductor device A1 by adopting the same 
configuration as the semiconductor device A1 . 
[ 0212 ] In the semiconductor device A4 , the first creepage 
distance CD1 is shorter than the second creepage distance 
CD2 . In this case , by increasing the dimension of the 
peripheral edge L shown in FIG . 29 , the first creepage 
distance CD1 becomes longer . As a result , the insulation 
withstand voltage of the semiconductor device A4 can be 
further improved . 
[ 0213 ] In the semiconductor device A4 , in the z direction , 
the shortest distance H1 from the first die pad 3 to the top 
surface 71 of the sealing resin 7 is longer than the shortest 
distance H2 from the first die pad 3 to the bottom surface 72 
of the sealing resin 7. As a result , a coating thickness of the 
sealing resin 7 for each of the first semiconductor element 
11 , the second semiconductor element 12 , the insulating 
element 13 , the first die pad 3 , the second die pad 4 , the 
plurality of first wires 61 , the plurality of second wires 62 , 
the plurality of third wires 63 , and the plurality of fourth 
wires 64 can be made larger . Therefore , the insulation 
withstand voltage of the semiconductor device A4 can be 
further improved . 

[ 0218 ] Next , operative effects of the semiconductor device 
A5 will be described . 
[ 0219 ] The semiconductor device A5 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
second semiconductor element 12. Therefore , the semicon 
ductor device A5 can also improve the insulation withstand 
voltage . Further , the semiconductor device A5 has the same 
effects as the semiconductor device A1 by adopting the same 
configuration as the semiconductor device A1 . 
[ 0220 ] In the semiconductor device A5 , the surface rough 
ness of each of the top surface 71 , the bottom surface 72 , the 
first region 731 of the first side surface 73 , and the second 
region 732 of the first side surface 73 is larger than the 
surface roughness of the third region 733 of the first side 
surface 73. Further , the surface roughness of each of the top 
surface 71 , the bottom surface 72 , the fourth region 741 of 
the second side surface 74 , and the fifth region 742 of the 
second side surface 74 is also larger than the surface 
roughness of the sixth region 743 of the second side surface 
74. As a result , the length of each of the second creepage 
distance CD2 and the third creepage distance CD3 shown in 
FIGS . 29 and 30 can be made longer . Therefore , the insu 
lation withstand voltage of the semiconductor device A5 can 
be further improved . 

a 

Fifth Embodiment 

Sixth Embodiment 
[ 0214 ] A semiconductor device A5 according to a fifth 
embodiment of the present disclosure will be described with 
reference to FIGS . 31 to 34. In these figures , elements that 
are the same as or similar to those of the above - described 
semiconductor device Al are denoted by the same reference 
numerals , and redundant explanation thereof will be omit 
ted . 
[ 0215 ] In the semiconductor device A5 , a configuration of 
the sealing resin 7 is different from the configuration thereof 
in the above - described semiconductor device A1 . 
[ 0216 ] As shown in FIGS . 32 and 33 , a surface roughness 
of each of the top surface 71 , the bottom surface 72 , the first 
side surface 73 , and the second side surface 74 of the sealing 
resin 7 is larger than that in the case of the semiconductor 
device A1 . Therefore , a surface area of the sealing resin 7 is 
larger than the surface area of the sealing resin 7 of the 
semiconductor device A1 . The surface roughness of each of 
the top surface 71 , the bottom surface 72 , the first region 731 
of the first side surface 73 , and the second region 732 of the 
first side surface 73 is larger than the surface roughness of 
the third region 733 of the first side surface 73. Further , the 
surface roughness of each of the top surface 71 , the bottom 
surface 72 , the fourth region 741 of the second side surface 
74 , and the fifth region 742 of the second side surface 74 is 
also larger than the surface roughness of the sixth region 743 
of the second side surface 74. The surface roughness of each 
of the top surface 71 and the bottom surface 72 may be 5 
umRz or more and 20 umRz or less . 
[ 0217 ] As shown in FIGS . 31 and 34 , the sealing resin 7 
is formed with a recess 711 recessed in the z direction from 
the top surface 71. As a result , the sealing resin 7 has a 
penetration surface 711A that faces the same side as the top 
surface 71 in the z direction and defines the recess 711. A 
surface roughness of the penetration surface 711A is smaller 
than the surface roughness of the top surface 71. When the 
semiconductor device A5 is mounted on a wiring board , the 
recess 711 serves as a mark for distinguishing the plurality 
of first terminals 51 from the plurality of second terminals 
52 . 

[ 0221 ] A semiconductor device A6 according to a sixth 
embodiment of the present disclosure will be described with 
reference to FIG . 35. In this figure , elements that are the 
same as or similar to those of the above - described semicon 
ductor device Al are denoted by the same reference numer 
als , and redundant explanation thereof will be omitted . Here , 
for convenience of understanding , FIG . 35 is transparent to 
the sealing resin 7. In FIG . 35 , the sealing resin 7 to which 
FIG . 35 is transparent is shown by an imaginary line . 
[ 0222 ] In the semiconductor device A6 , an arrangement 
configuration of the plurality of first wires 61 and the 
plurality of second wires 62 is different from the arrange 
ment configuration thereof in the above - described semicon 
ductor device A1 . 
[ 0223 ] As shown in FIG . 35 , two first wires 61 are bonded 
to the pad part 511B of one of the plurality of first interme 
diate terminals 511 and the pad part 513B of each of the 
paired first support terminals 513 , respectively . In the semi 
conductor device A6 , the two first wires 61 are bonded to 
each of the pad part 511B and the pad part 513B in a state 
of being separated from each other . 
[ 0224 ] As shown in FIG . 35 , two second wires 62 are 
bonded to the pad part 521B of one of the plurality of second 
intermediate terminals 521 , the pad part 522B of one of the 
paired second side terminals 522 , and the pad part 523B of 
each of the paired second support terminals 523 , respec 
tively . In the semiconductor device A6 , the two second wires 
62 are bonded to each of the pad part 521B , the pad part 
522B , and the pad part 523B in a state of being separated 
from each other . 
[ 0225 ] Next , operative effects of the semiconductor device 
A6 will be described . 
[ 0226 ] The semiconductor device A6 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
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second semiconductor element 12. Therefore , the semicon 
ductor device A6 can also improve the insulation withstand 
voltage . Further , the semiconductor device A6 has the same 
effects as the semiconductor device A1 by adopting the same 
configuration as the semiconductor device A1 . 

second semiconductor element 12. Therefore , the semicon 
ductor device AS can also improve the insulation withstand 
voltage . Further , the semiconductor device A8 has the same 
effects as the semiconductor device A1 by adopting the same 
configuration as the semiconductor device A1 . 

Seventh Embodiment Ninth Embodiment 
[ 0227 ] A semiconductor device A7 according to a seventh 
embodiment of the present disclosure will be described with 
reference to FIG . 36. In this figure , elements that are the 
same as or similar to those of the above - described semicon 
ductor device A1 are denoted by the same reference numer 
als , and redundant explanation thereof will be omitted . Here , 
for convenience of understanding , FIG . 36 is transparent to 
the sealing resin 7. In FIG . 36 , the sealing resin 7 to which 
FIG . 36 is transparent is shown by an imaginary line . 
[ 0228 ] In the semiconductor device A7 , an arrangement 
configuration of the insulating element 13 is different from 
the arrangement configuration thereof in the above - de 
scribed semiconductor device A1 . 
[ 0229 ] As shown in FIG . 36 , the insulating element 13 is 
mounted on the second main surface 41 of the second die 
pad 4. In the semiconductor device A7 , the plurality of third 
wires 63 straddles the pad gap 21 . 
[ 0230 ] Next , operative effects of the semiconductor device 
A7 will be described . 
[ 0231 ] The semiconductor device A7 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
second semiconductor element 12. Therefore , the semicon 
ductor device A7 can also improve the insulation withstand 
voltage . Further , the semiconductor device A7 has the same 
effects as the semiconductor device A1 by adopting the same 
configuration as the semiconductor device Al . 

[ 0237 ] A semiconductor device A9 according to a ninth 
embodiment of the present disclosure will be described with 
reference to FIG . 38. In this figure , elements that are the 
same as or similar to those of the above - described semicon 
ductor device A1 are denoted by the same reference numer 
als , and redundant explanation thereof will be omitted . Here , 
for convenience of understanding , FIG . 38 is transparent to 
the sealing resin 7. In FIG . 38 , the sealing resin 7 to which 
FIG . 38 is transparent is shown by an imaginary line . 
[ 0238 ] In the semiconductor device A9 , a configuration of 
the insulating element 13 is different from the configuration 
thereof in the above - described semiconductor device A1 . 
[ 0239 ] As shown in FIG . 38 , the insulating element 13 is 
composed of a pair of elements . One of the paired elements 
is mounted on the first main surface 31 of the first die pad 
3. The other of the paired elements is mounted on the second 
main surface 41 of the second die pad 4. Mutual conduction 
of the paired elements is made by a plurality of fifth wires 
65 . 
[ 0240 ] Next , operative effects of the semiconductor device 
A9 will be described . 
[ 0241 ] The semiconductor device A9 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
second semiconductor element 12. Therefore , the semicon 
ductor device A9 can also improve the insulation withstand 
voltage . Further , the semiconductor device A9 has the same 
effects as the semiconductor device A1 by adopting the same 
configuration as the semiconductor device A1 . 

Tenth Embodiment 

Eighth Embodiment 
[ 0232 ] A semiconductor device A8 according to an eighth 
embodiment of the present disclosure will be described with 
reference to FIG . 37. In this figure , elements that are the 
same as or similar to those of the above - described semicon 
ductor device Al are denoted by the same reference numer 
als , and redundant explanation thereof will be omitted . Here , 
for convenience of understanding , FIG . 37 is transparent to 
the sealing resin 7. In FIG . 37 , the sealing resin 7 to which 
FIG . 37 is transparent is shown by an imaginary line . 
[ 0233 ] In the semiconductor device A8 , configurations of 
the first semiconductor element 11 and the insulating ele 
ment 13 are different from the configurations thereof in the 
above - described semiconductor device A1 . 
[ 0234 ] As shown in FIG . 37 , the first semiconductor 
element 11 and the insulating element 13 are a single 
element in which they are integrated . Conduction between 
the first semiconductor element 11 and the insulating ele 
ment 13 is made in a circuit composed of the single element . 
This eliminates a need to arrange the plurality of third wires 

[ 0242 ] A semiconductor device A10 according to a tenth 
embodiment of the present disclosure will be described with 
reference to FIG . 39. In this figure , elements that are the 
same as or similar to those of the above - described semicon 
ductor device Al are denoted by the same reference numer 
als , and redundant explanation thereof will be omitted . Here , 
for convenience of understanding , FIG . 39 is transparent to 
the sealing resin 7. In FIG . 39 , the sealing resin 7 to which 
FIG . 39 is transparent is shown by an imaginary line . 
[ 0243 ] In the semiconductor device A10 , configurations of 
the first semiconductor element 11 , the second semiconduc 
tor element 12 , and the insulating element 13 are different 
from the configurations thereof in the above - described semi 
conductor device A1 . 
[ 0244 ] As shown in FIG . 39 , the insulating element 13 is 
composed of a pair of elements . One of the paired elements 
is a single element integrated with the first semiconductor 
element 11. The other of the paired elements is a single 
element integrated with the second semiconductor element 
12. Mutual conduction of these single elements is made by 
a plurality of fifth wires 65. This eliminates a need to arrange 
the plurality of third wires 63 and the plurality of fourth 
wires 64 as compared with the semiconductor device A9 . 

a 

a 

63 . 
[ 0235 ] Next , operative effects of the semiconductor device 
A8 will be described . 
[ 0236 ] The semiconductor device A8 includes the insulat 
ing element 13 that insulates the first circuit and the second 
circuit from each other . The first circuit includes the first 
semiconductor element 11. The second circuit includes the 
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[ Supplementary Note 3A ] 
[ 0260 ] The semiconductor device of Supplementary Note 
2A , wherein the first near - angle portion has an arc shape 
when viewed along the thickness direction . 

[ 0245 ] Next , operative effects of the semiconductor device 
A10 will be described . 
[ 0246 ] The semiconductor device A10 includes the insu 
lating element 13 that insulates the first circuit and the 
second circuit from each other . The first circuit includes the 
first semiconductor element 11. The second circuit includes 
the second semiconductor element 12. Therefore , the semi 
conductor device A10 can also improve the insulation with 
stand voltage . Further , the semiconductor device A10 has the 
same effects as the semiconductor device A1 by adopting the 
same configuration as the semiconductor device A1 . 
[ 0247 ] The present disclosure is not limited to the above 
described embodiments . The specific configuration of each 
part of the present disclosure can be freely changed in design 

a 

[ Supplementary Note 4A ] 
[ 0261 ] The semiconductor device of Supplementary Note 
3A , wherein the peripheral edge of the first die pad has a first 
far - angle portion located on an opposite side to the second 
die pad from the first end portion in the first direction , 
[ 0262 ] wherein the first far - angle portion has an arc shape 
when viewed in the thickness direction , and 
[ 0263 ] wherein when viewed along the thickness direc 
tion , a radius of curvature of the first near - angle portion is 
larger than a radius of curvature of the first far - angle portion . 

in various ways . 
[ 0248 ] The technical configuration of the semiconductor 
device provided by the present disclosure will be addition 
ally described as supplementary notes . 

[ Supplementary Note 1A ] 

[ Supplementary Note 5A ] 
[ 0264 ] The semiconductor device of Supplementary Note 
3A or 4A , wherein when viewed along the thickness direc 
tion , a radius of curvature of the first near - angle portion is 60 
um or more and 240 um or less . [ 0249 ] A semiconductor device including : 

[ 0250 ] a conductive support member including a first die 
pad and a second die pad , which are separated from each 
other in a first direction orthogonal to a thickness direction 
and have relatively different potentials from each other ; 
[ 0251 ] a first semiconductor element that is mounted on 
the first die pad and forms a first circuit together with the first 

[ Supplementary Note 6A ] 
[ 0265 ] The semiconductor device of any one of Supple 
mentary Notes 2A to 5A , wherein the second near - angle 
portion has an arc shape when viewed along the thickness 
direction . die pad ; 

[ 0252 ] a second semiconductor element that is mounted on 
the second die pad and forms a second circuit together with 
the second die pad ; 
[ 0253 ] an insulating element that conducts to the first 
semiconductor element and the second semiconductor ele 
ment and insulates the first circuit and the second circuit 
from each other ; and 
[ 0254 ] a sealing resin that covers the first die pad , the 
second die pad , the first semiconductor element , the second 
semiconductor element , and the insulating element and 
insulates the first die pad and the second die pad from each 
other , 
[ 0255 ] wherein the first die pad and the second die pad 
overlap each other when viewed along the first direction , 
[ 0256 ] wherein when viewed along the thickness direc 
tion , a peripheral edge of the first die pad has a first 
near - angle portion including a first end portion in a second 
direction orthogonal to both the thickness direction and the 
first direction , and 
[ 0257 ] wherein the first near - angle portion is separated 
from the second die pad in the first direction toward the first 
end portion in the second direction . 

[ Supplementary Note 7A ] 
[ 0266 ] The semiconductor device of Supplementary Note 
6A , wherein the peripheral edge of the second die pad has 
a second far - angle portion located on an opposite side of the 
second die pad from the second end portion in the first 
direction , 
[ 0267 ] wherein the second far - angle portion has an arc 
shape when viewed along the thickness direction , and 
[ 0268 ] wherein when viewed in the thickness direction , a 
radius of curvature of the second near - angle portion is larger 
than a radius of curvature of the second far - angle portion . a 

[ Supplementary Note 8A ] 
[ 0269 ] The semiconductor device of Supplementary Note 
6A or 7A , wherein when viewed along the thickness direc 
tion , a radius of curvature of the second near - angle portion 
is 60 um or more and 240 um or less . 

a a 

[ Supplementary Note 2A ] 
[ 0258 ] The semiconductor device of Supplementary Note 
1A , wherein when viewed along the thickness direction , a 
peripheral edge of the second die pad has a second near 
angle portion including a second end portion in the second 
direction , and 
[ 0259 ] wherein the second near - angle portion is separated 
from the first die pad in the first direction toward the second 
end portion in the second direction . 

[ Supplementary Note 9A ] 
[ 0270 ] The semiconductor device of any one of Supple 
mentary Notes 2A to 8A , wherein when viewed along the 
thickness direction , the peripheral edge of the first die pad 
has a first near - end edge that extends along the second 
direction from an end portion of the first near - angle portion 
opposite to the first end portion and faces the second die pad 
in the first direction , and 
[ 0271 ] wherein when viewed along the thickness direc 
tion , the peripheral edge of the second die pad has a second 
near - end edge that extends along the second direction from 
an end portion of the second near - angle portion opposite to 
the second end portion and faces the first die pad in the first 
direction . 
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[ Supplementary Note 10A ] 
[ 0272 ] The semiconductor device of Supplementary Note 
9A , wherein a distance in the first direction between the first a 
near - end edge and the second near - end edge is 250 um or 
more and 500 um or less . 

[ Supplementary Note 11A ] 
[ 0273 ] The semiconductor device of any one of Supple 
mentary Notes 1A to 10A , wherein the insulating element is 
mounted on the first die pad and is arranged between the first 
semiconductor element and the second semiconductor ele 
ment in the first direction . 

[ Supplementary Note 12A ] 
[ 0274 ] The semiconductor device of any one of Supple 
mentary Notes 1A to 11A , wherein the insulating element is 
of an inductive type . 

other in a first direction orthogonal to a thickness direction 
and have relatively different potentials from each other ; 
[ 0283 ] a first semiconductor element that is mounted on 
the first die pad and forms a first circuit together with the first 
die pad ; 
[ 0284 ] a second semiconductor element that is mounted on 
the second die pad and forms a second circuit together with 
the second die pad ; 
[ 0285 ] an insulating element that conducts to the first 
semiconductor element and the second semiconductor ele 
ment and insulates the first circuit and the second circuit 
from each other ; and 
[ 0286 ] a sealing resin that covers the first die pad , the 
second die pad , the first semiconductor element , the second 
semiconductor element , and the insulating element and 
insulates the first die pad and the second die pad from each 
other , 
[ 0287 ] wherein the first die pad and the second die pad 
overlap each other when viewed along the first direction , 
[ 0288 ] wherein the first die pad has a first main surface , 
which faces the thickness direction and on which the first 
semiconductor element is mounted , and a first back surface 
facing an opposite side to the first main surface in the 
thickness direction , 
[ 0289 ] wherein the second die pad has a second main 
surface , which faces the thickness direction and on which 
the second semiconductor element is mounted , and a second 
back surface facing an opposite side to the second main 
surface in the thickness direction , and 
[ 0290 ] wherein when viewed along a second direction 
orthogonal to both the thickness direction and the first 
direction , a distance in the first direction between the first 
back surface and the second back surface is larger than a 
distance in the first direction between the first main surface 
and the second main surface . 

[ Supplementary Note 13A 
[ 0275 ] The semiconductor device of any one of Supple 
mentary Notes 1A to 12A , wherein each of the first semi 
conductor element , the second semiconductor element , and 
the insulating element is composed of individual elements . 

a 

[ Supplementary Note 14A ] 
[ 0276 ] The semiconductor device of any one of Supple 
mentary Notes 1A to 13A , wherein in a state where a power 
supply voltage is supplied to the first circuit and a power 
supply voltage is supplied to the second circuit , the power 
supply voltage supplied to the second circuit is larger than 
the power supply voltage supplied to the first circuit . 

[ Supplementary Note 2B1 

[ Supplementary Note 15A ] 
[ 0277 ] The semiconductor device of any one of Supple 
mentary Notes 1A to 14A , wherein the conductive support 
member includes a plurality of first terminals that are 
arranged along the second direction , at least one of the 
plurality of first terminals conducting to the first circuit , and 
a plurality of second terminals that are arranged along the 
second direction , at least one of the plurality of second 
terminals conducting to the second circuit , 
[ 0278 ] wherein a portion of each of the plurality of first 
terminals is exposed from a first side surface of the sealing 
resin facing one side in the first direction , and 
[ 0279 ] wherein a portion of each of the plurality of second 
terminals is exposed from a second side surface of the 
sealing resin facing the other side in the first direction . 

[ 0291 ] The semiconductor device of Supplementary Note 
1B , wherein the first die pad has a first facing surface 
connected to the first main surface and the first back surface 
and facing the second die pad , 
[ 0292 ] wherein the first facing surface includes a first main 
surface side recess connected to the first main surface and a 
first back surface side recess connected to the first back 
surface , and 
[ 0293 ] wherein when viewed along the second direction , 
the first main surface side recess and the first back surface 
side recess are recessed inward of the first die pad . 

[ Supplementary Note 16A ] 
[ 0280 ] The semiconductor device of Supplementary Note 
15A , wherein when viewed along the thickness direction , a 
minimum distance between the first die pad and the second 
die pad is smaller than a minimum distance between each of 
the plurality of first terminals and the second die pad and a 
minimum distance between each of the plurality of second 
terminals and the first die pad . 

[ Supplementary Note 3B ] 
[ 0294 ] The semiconductor device of Supplementary Note 
2B , wherein the first facing surface includes a first main 
surface side protrusion formed by the first main surface and 
the first main surface side recess , a first back surface side 
protrusion formed by the first back surface and the first back 
surface side recess , and a first intermediate protrusion 
formed by the first main surface side recess and the first back 
surface side recess . 

[ Supplementary Note 1B ) 
[ 0281 ] A semiconductor device including : 
[ 0282 ] a conductive support member including a first die 
pad and a second die pad , which are separated from each 

[ Supplementary Note 4B ] 
[ 0295 ] The semiconductor device of Supplementary Note 
3B , wherein when viewed along the second direction , an 
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[ Supplementary Note 12B ) angle of the first back surface side protrusion is smaller than 
an angle of the first main surface side protrusion . 
[ Supplementary Note 5B ] 
[ 0296 ] The semiconductor device of Supplementary Note 
3B or 4B , wherein when viewed along the second direction , 
an angle of the first intermediate protrusion is larger than a 
sum of an angle of the first main surface side protrusion and 
an angle of the first back surface side protrusion . 

[ 0305 ] The semiconductor device of any one of Supple 
mentary Notes 9B to 11B , wherein when viewed along the 
second direction , the second intermediate protrusion is 
located inward of the second die pad with respect to the 
second main surface side protrusion and the second back 
surface side protrusion . 

[ Supplementary Note 6B ] 
[ 0297 ] The semiconductor device of any one of Supple 
mentary Notes 3B to 5B , wherein when viewed along the 
second direction , the first intermediate protrusion is located 
inward of the first die pad with respect to the first main 
surface side protrusion and the first back surface side 
protrusion . 

[ Supplementary Note 13B ] 
[ 0306 ] The semiconductor device of any one of Supple 
mentary Notes 8B to 12B , wherein a dimension of the 
second back surface side recess in the thickness direction is 
larger than a dimension of the second main surface side 
recess in the thickness direction . 

[ Supplementary Note 14B ] 

[ Supplementary Note 7B ] 
[ 0298 ] The semiconductor device of any one of Supple 
mentary Notes 2B to 6B , wherein a dimension of the first 
back surface side recess in the thickness direction is larger 
than a dimension of the first main surface side recess in the 
thickness direction . 

[ 0307 ] The semiconductor device of any one of Supple 
mentary Notes 1B to 13B , wherein each of a dimension of 
the first die pad in the thickness direction and a dimension 
of the second die pad in the thickness direction is 0.2 times 
or more and 1.2 times or less than the distance in the first 
direction between the first main surface and the second main 
surface . 

[ Supplementary Note 8B1 [ Supplementary Note 15B ] 

[ 0308 ] The semiconductor device of any one of Supple 
mentary Notes 1B to 14B , wherein the distance in the first 
direction between the first main surface and the second main 
surface is 250 um or more and 500 um or less . 
[ Supplementary Note 16B ] 

[ 0299 ] The semiconductor device of any one of Supple 
mentary Notes 2B to 7B , wherein the second die pad has a 
second facing surface connected to the second main surface 
and the second back surface and facing the first die pad , 
[ 0300 ] wherein the second facing surface includes a sec 
ond main surface side recess connected to the second main 
surface and a second back surface side recess connected to 
the second back surface , and 
[ 0301 ] wherein when viewed along the second direction , 
the second main surface side recess and the second back 
surface side recess are recessed inward of the second die 
pad . 

[ 0309 ] The semiconductor device of any one of Supple 
mentary Notes 1B to 15B , wherein the insulating element is 
mounted on the first die pad and is arranged between the first 
semiconductor element and the second semiconductor ele 
ment in the first direction . 

[ Supplementary Note 17B ] 
[ 0310 ] The semiconductor device of any one of Supple 
mentary Notes 1B to 16B , wherein the insulating element is 
of an inductive type . 

[ Supplementary Note 9B ] 
[ 0302 ] The semiconductor device of Supplementary Note 
8B , wherein the second facing surface includes a second 
main surface side protrusion formed by the second main 
surface and the second main surface side recess , a second 
back surface side protrusion formed by the second back 
surface and the second back surface side recess , and a 
second intermediate protrusion formed by the second main 
surface side recess and the second back surface side recess . 

[ Supplementary Note 18B ] 
[ 0311 ] The semiconductor device of any one of Supple 
mentary Notes 1B to 17B , wherein in a state where a power 
supply voltage is supplied to the first circuit and a power 
supply voltage is supplied to the second circuit , the power 
supply voltage supplied to the second circuit is larger than 
the power supply voltage supplied to the first circuit . 

[ Supplementary Note 10B 
[ 0303 ] The semiconductor device of Supplementary Note 
9B , wherein when viewed along the second direction , an 
angle of the second back surface side protrusion is smaller 
than an angle of the second main surface side protrusion . 

[ Supplementary Note 19B ] 

[ Supplementary Note 11B 
[ 0304 ] The semiconductor device of Supplementary Note 
9B or 10B , wherein when viewed in the second direction , an 
angle of the second intermediate protrusion is larger than a 
sum of an angle of the second main surface side protrusion 
and an angle of the second back surface side protrusion . 

[ 0312 ] The semiconductor device of any one of Supple 
mentary Notes 1B to 18B , wherein the conductive support 
member includes a plurality of first terminals that are 
arranged along the second direction , at least one of the 
plurality of first terminals conducting to the first circuit , and 
a plurality of second terminals that are arranged along the 
second direction , at least one of the plurality of second 
terminals conducting to the second circuit , 
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[ 0327 ] wherein when viewed along the second direction , 
the first gate mark overlaps a pad gap provided between the 
first die pad and the second die pad in the first direction . 

[ 0313 ] wherein a portion of each of the plurality of first 
terminals is exposed from a first side surface of the sealing 
resin facing one side in the first direction , and 
[ 0314 ] wherein a portion of each of the plurality of second 
terminals is exposed from a second side surface of the 
sealing resin facing the other side in the first direction . 

[ Supplementary Note 20B ] 
[ 0315 ] The semiconductor device of Supplementary Note 
19B , wherein when viewed along the thickness direction , a 
minimum distance between the first die pad and the second 
die pad is smaller than a minimum distance between each of 
the plurality of first terminals and the second die pad and a 
minimum distance between each of the plurality of second 
terminals and the first die pad . 

[ Supplementary Note 2C ) 
[ 0328 ] The semiconductor device of Supplementary Note 
1C , wherein a second gate mark having a surface roughness 
larger than that in the other regions of the fourth side surface 
is formed on the fourth side surface , and 
[ 0329 ] wherein the second gate mark overlaps the pad gap 
when viewed along the second direction . 

[ Supplementary Note 3C ] 

[ Supplementary Note 1C ] 
[ 0316 ] A semiconductor device including : 
[ 0317 ] a first die pad that is arranged on one side of a first 
direction orthogonal to a thickness direction ; 
[ 0318 ] a second die pad that is arranged on the other side 
of the first direction with respect to the first die pad , is 
located away from the first die pad in the first direction , and 
has a potential that is relatively different from a potential of 
the first die pad ; 
[ 0319 ] a first semiconductor element that is mounted on 
the first die pad and forms a first circuit together with the first 

[ 0330 ] The semiconductor device of Supplementary Note 
2C , wherein the sealing resin includes a first resin portion 
that penetrates the pad gap along the thickness direction and 
has the same dimension in the first direction as the pad gap , 
and second resin portions located at both ends of the first 
resin portion in the first direction , and 
[ 0331 ] wherein an average void amount per unit volume of 
the first resin portion is smaller than an average void amount 
per unit volume of the second resin portion . 

[ Supplementary Note 4C ] 
[ 0332 ] The semiconductor device of Supplementary Note 
3C , wherein the pad gap extends along the second direction 
when viewed along the thickness direction . 

a 

die pad ; 
[ Supplementary Note 5C ] 
[ 0333 ] The semiconductor device of Supplementary Note 
4C , wherein the first gate mark is located at a center of the 
third side surface in the first direction . 

[ Supplementary Note 6C ] 
[ 0334 ] The semiconductor device of any one of Supple 
mentary Notes 2C to 5C , further including a plurality of first 
wires bonded to the first semiconductor element and one of 
the plurality of first terminals , 
[ 0335 ] wherein an angle formed by at least one of the 
plurality of first wires with respect to the first direction is 
larger than an angle formed by the first wire with respect to 
the second direction . 

[ 0320 ] a second semiconductor element that is mounted on 
the second die pad and forms a second circuit together with 
the second die pad ; 
[ 0321 ] an insulating element that is mounted on one of the 
first die pad and the second die pad , relays transmission and 
reception of signals between the first circuit and the second 
circuit , and insulates the first circuit and the second circuit 
from each other ; 
[ 0322 ] a plurality of first terminals that includes a portion 
located on the one side of the first direction with respect to 
the first die pad and is arranged along a second direction 
orthogonal to both the thickness direction and the first 
direction , at least one of the plurality of first terminals 
conducting to the first circuit ; 
[ 0323 ] a plurality of second terminals that includes a 
portion located on the other side of the first direction with 
respect to the second die pad and is arranged along the 
second direction , at least one of the plurality of second 
terminals conducting to the second circuit ; and 
[ 0324 ] a sealing resin that covers the first die pad , the 
second die pad , the first semiconductor element , the second 
semiconductor element , the insulating element , and a por 
tion of each of the plurality of first terminals and the 
plurality of second terminals , and insulates the first die pad 
and the second die pad from each other , 
[ 0325 ] wherein the sealing resin has a first side surface 
located on the one side of the first direction , a second side 
surface located on the other side of the first direction , and a 
third side surface and a fourth side surface that are separated 
from each other in the second direction and are connected to 
the first side surface and the second side surface , 
[ 0326 ] wherein a first gate mark having a surface rough 
ness larger than that in the other regions of the third side 
surface is formed on the third side surface , and 

[ Supplementary Note 7C ] 
[ 0336 ] The semiconductor device of Supplementary Note 
6C , wherein the plurality of first wires includes a specific 
first wire located closest to the first gate mark , 
[ 0337 ] wherein an angle formed by the specific first wire 
with respect to the first direction is larger than an angle 
formed by the specific first wire with respect to the second 
direction , and 
[ 0338 ] wherein a length of the specific first wire is the 
largest among lengths of the plurality of first wires . 

a [ Supplementary Note 8C ] 
[ 0339 ] The semiconductor device of Supplementary Note 
6C or 7C , further including : a plurality of second wires 
bonded to the second semiconductor element and one of the 
plurality of second terminals , 
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[ 0340 ] wherein an angle formed by at least one of the 
plurality of second wires with respect to the first direction is 
larger than an angle formed by the second wire with respect 
to the second direction . 

[ 0350 ] wherein when viewed along the thickness direc 
tion , each of the plurality of second terminals has a second 
lead part protruding from the second side surface along the 
first direction . 

[ Supplementary Note 9C ) 

[ 0341 ] The semiconductor device of Supplementary Note 
8C , wherein the plurality of second wires includes a specific 
second wire located closest to the first gate mark , 
[ 0342 ] wherein an angle formed by the specific second 
wire with respect to the first direction is larger than an angle 
formed by the specific second wire with respect to the 
second direction , and 
[ 0343 ] wherein a length of the specific second wire is the 
largest among lengths of the plurality of second wires . 

[ Supplementary Note 16C ] 
[ 0351 ] The semiconductor device of Supplementary Note 
15C , wherein the plurality of first terminals includes a pair 
of first support terminals located apart from each other in the 
second direction , and 
[ 0352 ] wherein the paired first support terminals are con 
nected to both ends of the first die pad in the second 
direction . 

[ Supplementary Note 10C ] 

[ Supplementary Note 17C ] 
[ 0353 ] The semiconductor device of Supplementary Note 
16C , wherein the plurality of second terminals includes a 
pair of second support terminals located apart from each 
other in the second direction , and 
[ 0354 ] wherein the paired second support terminals are 
connected to both ends of the second die pad in the second 
direction . 

[ 0344 ] The semiconductor device of any one of Supple 
mentary Notes 2C to 9C , wherein in a state where a power 
supply voltage is supplied to the first circuit and a power 
supply voltage is supplied to the second circuit , the power 
supply voltage supplied to the second circuit is larger than 
the power supply voltage supplied to the first circuit . 

[ Supplementary Note 11C ] 

a [ 0345 ] The semiconductor device of any one of Supple 
mentary Notes 2C to 10C , wherein when viewed along the 
second direction , the first gate mark includes a region 
located on an opposite side to the first semiconductor 
element with respect to the first die pad in the thickness 
direction . 

[ Supplementary Note 18C ) 
[ 0355 ] The semiconductor device of any one of Supple 
mentary Notes 1C to 17C , wherein of the first die pad and 
the second die pad , a specific die pad on which the insulating 
element is mounted is provided with a hole penetrating in the 
thickness direction , and 
[ 0356 ] wherein when viewed along the thickness direc 
tion , the hole is located between the insulating element and 
a specific semiconductor element , which is mounted on the 
specific die pad , of the first semiconductor element and the 
second semiconductor element . 

[ Supplementary Note 12C ) 

[ 0346 ] The semiconductor device of Supplementary Note 
11C , wherein when viewed along the second direction , the 
second gate mark includes a region located on an opposite 
side to the first semiconductor element with respect to the 
first die pad in the thickness direction . 

[ Supplementary Note 19C ) 
[ 0357 ] The semiconductor device of any one of Supple 
mentary Notes 1C to 18C , wherein the insulating element is 
of an inductive type . 

[ Supplementary Note 1D 
[ Supplementary Note 13C ] 

a [ 0347 ] The semiconductor device of any one of Supple 
mentary Notes 2C to 12C , wherein the second die pad 
overlaps the first die pad when viewed along the first 
direction . 

[ Supplementary Note 14C ] 

a 
[ 0348 ] The semiconductor device of any one of Supple 
mentary Notes 2C to 13C , wherein the first die pad , the 
second die pad , the plurality of first terminals , and the 
plurality of second terminals are located apart from both the 
third side surface and the fourth side surface . 

[ 0358 ] A semiconductor device including : 
[ 0359 ] a first die pad that is arranged on one side of a first 
direction orthogonal to a thickness direction ; 
[ 0360 ] a second die pad that is arranged on the other side 
of the first direction with respect to the first die pad , is 
located away from the first die pad in the first direction , and 
has a potential that is relatively different from a potential of 
the first die pad ; 
[ 0361 ] a first semiconductor element that is mounted on 
the first die pad and forms a first circuit together with the first 
die pad ; 
[ 0362 ] a second semiconductor element that is mounted on 
the second die pad and forms a second circuit together with 
the second die pad ; 
[ 0363 ] an insulating element that is mounted on one of the 
first die pad and the second die pad , relays transmission and 
reception of signals between the first circuit and the second 
circuit , and insulates the first circuit and the second circuit 
from each other ; 
[ 0364 ] a plurality of first terminals that includes a portion 
located on the one side of the first direction with respect to 

[ Supplementary Note 15C ] 

[ 0349 ] The semiconductor device of Supplementary Note 
14C , wherein when viewed along the thickness direction , 
each of the plurality of first terminals has a first lead part 
protruding from the first side surface along the first direc 
tion , and 
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[ Supplementary Note 5D ] 
[ 0374 ] The semiconductor device of any one of Supple 
mentary Notes 1D to 4D , wherein each of the plurality of 
first terminals has a first pad part covered with the sealing 
resin , and a first lead part connected to the first pad part and 
partially exposed from the first side surface , 
[ 0375 ] wherein when viewed along the second direction , 
the first lead part of each of the plurality of first terminals is 
bent toward the bottom surface , and 
[ 0376 ] wherein when viewed along the thickness direc 
tion , the first lead part of each of the plurality of first 
terminals extends along the first direction . 

2 [ Supplementary Note 6D ] 
[ 0377 ] The semiconductor device of Supplementary Note 
5D , wherein when viewed along the first direction , the first 
pad part of each of the plurality of first terminals overlaps 
the first die pad . 

the first die pad and is arranged along a second direction 
orthogonal to both the thickness direction and the first 
direction , at least one of the plurality of first terminals 
conducting to the first circuit ; 
[ 0365 ] a plurality of second terminals that includes a 
portion located on the other side of the first direction with 
respect to the second die pad and is arranged along the 
second direction , at least one of the plurality of second 
terminals conducting to the second circuit ; and 
[ 0366 ) a sealing resin that covers the first die pad , the 
second die pad , the first semiconductor element , the second 
semiconductor element , the insulating element , and a por 
tion of each of the plurality of first terminals and the 
plurality of second terminals , and insulates the first die pad 
and the second die pad from each other , 
[ 0367 ] wherein the sealing resin has a top surface facing a 
side where the first semiconductor element is located with 
respect to the first die pad in the thickness direction , a 
bottom surface facing an opposite side to the top surface in 
the thickness direction , a first side surface located on the one 
side of the first direction and connected to the top surface 
and the bottom surface , a second side surface located on the 
other side of the first direction and connected to the top 
surface and the bottom surface , and a third side surface 
located on any side of the second direction and connected to 
the first side surface and the second side surface , 
[ 0368 ] wherein the plurality of first terminals includes a 
first edge terminal exposed from the first side surface and 
located closest to the third side surface , 
[ 0369 ] wherein the plurality of second terminals includes 
a second edge terminal exposed from the second side surface 
and located closest to the third side surface , and 
[ 0370 ] wherein a first creepage distance , which is a short 
est distance from the first edge terminal to the second edge 
terminal along the first side surface , the third side surface , 
and the second side surface , is shorter than a second creep 
age distance , which is a shortest distance from the first edge 
terminal to the second edge terminal along the first side 
surface , the bottom surface , and the second side surface . 

[ Supplementary Note 7D ] 
[ 0378 ] The semiconductor device of Supplementary Note 
5D or 6D , wherein each of the plurality of second terminals 
has a second pad part covered with the sealing resin , and a 
second lead part connected to the second pad part and 
partially exposed from the second side surface , 
[ 0379 ] wherein when viewed along the second direction , 
the second lead part of each of the plurality of second 
terminals is bent toward the bottom surface , and 
[ 0380 ] wherein when viewed along the thickness direc 
tion , the second lead part of each of the plurality of second 
terminals extends along the first direction . 

a 

[ Supplementary Note 8D ] 
[ 0381 ] The semiconductor device of Supplementary Note 
7D , wherein when viewed along the first direction , the 
second pad part of each of the plurality of second terminals 
overlaps the second die pad . 

a 

[ Supplementary Note 2D ] 
[ 0371 ] The semiconductor device of Supplementary Note 
1D , wherein a third creepage distance , which is a shortest 
distance from the first edge terminal to the second edge 
terminal along the first side surface , the top surface , and the 
second side surface , is longer than the second creepage 
distance . 

[ Supplementary Note 9D ] 
[ 0382 ] The semiconductor device of any one of Supple 
mentary Notes 5D to 8D , wherein when viewed along the 
first direction , the second die pad overlaps the first die pad . 
[ Supplementary Note 10D 
[ 0383 ] The semiconductor device of Supplementary Note 
9D , wherein in the thickness direction , a shortest distance 
from the first die pad to the top surface is longer than a 
shortest distance from the first die pad to the bottom surface . 

[ Supplementary Note 3D ] 
[ 0372 ] The semiconductor device of Supplementary Note 
1D or 2D , wherein when viewed along the thickness direc 
tion , a dimension of a peripheral edge of the sealing resin 
along the first direction is 0.75 times or more and 3 times or 
less than a dimension of a peripheral edge of the sealing 
resin along the second direction . 

[ Supplementary Note 11D 
[ 0384 ] The semiconductor device of any one of Supple 
mentary Notes 5D to 10D , wherein the first die pad , the 
second die pad , the plurality of first terminals , and the 
plurality of second terminals are located apart from the third 
side surface . [ Supplementary Note 4D ] 

[ 0373 ] The semiconductor device of any one of Supple 
mentary Notes 1D to 3D , wherein in a state where a power 
supply voltage is supplied to the first circuit and a power 
supply voltage is supplied to the second circuit , the power 
supply voltage supplied to the second circuit is larger than 
the power supply voltage supplied to the first circuit . 

[ Supplementary Note 12D ] 
[ 0385 ] The semiconductor device of Supplementary Note 
11D , wherein the plurality of first terminals includes a pair 
of first support terminals located apart from each other in the 
second direction , and 



US 2022/0077034 A1 Mar. 10 , 2022 
28 

[ 0386 ] wherein the paired first support terminals are con 
nected to both ends of the first die pad in the second 
direction . 

[ Supplementary Note 13D ] 
[ 0387 ] The semiconductor device of Supplementary Note 
12D , wherein the plurality of second terminals includes a 
pair of second support terminals located apart from each 
other in the second direction , and 
[ 0388 ] wherein the paired second support terminals are 
connected to both ends of the second die pad in the second 
direction . 

[ Supplementary Note 14D ] 
[ 0389 ] The semiconductor device of any one of Supple 
mentary Notes 10 to 13D , wherein of the first die pad and 
the second die pad , a specific die pad on which the insulating 
element is mounted is provided with a hole penetrating in the a 
thickness direction , and 
[ 0390 ] wherein when viewed along the thickness direc 
tion , the hole is located between the insulating element and 
a specific semiconductor element , which is mounted on the 
specific die pad , of the first semiconductor element and the 
second semiconductor element . 

direction , at least one of the plurality of first terminals 
conducting to the first circuit ; 
[ 0400 ] a plurality of second terminals that includes a 
portion located on the other side of the first direction with 
respect to the second die pad and is arranged along the 
second direction , at least one of the plurality of second 
terminals conducting to the second circuit ; and 
[ 0401 ] a sealing resin that covers the first die pad , the 
second die pad , the first semiconductor element , the second 
semiconductor element , the insulating element , and por 
tion of each of the plurality of first terminals and the 
plurality of second terminals , and insulates the first die pad 
and the second die pad from each other , 
[ 0402 ] wherein the sealing resin has a top surface facing a 
side where the first semiconductor element is located with 
respect to the first die pad in the thickness direction , a 
bottom surface facing an opposite side to the top surface in 
the thickness direction , and a first side surface located on the 
one side of the first direction and connected to the top 
surface and the bottom surface , 
[ 0403 ] wherein the first side surface includes a first region 
connected to the top surface , a second region connected to 
the bottom surface , and a third region connected to the first 
region and the second region , the plurality of first terminals 
being exposed to the third region , and 
[ 0404 ] wherein a surface roughness of each of the top 
surface , the bottom surface , the first region , and the second 
region is larger than a surface roughness of the third region . 

a 

3 

[ Supplementary Note 15D ] 
[ 0391 ] The semiconductor device of any one of Supple 
mentary Notes 10 to 14D , wherein at least one of the 
plurality of first terminals and the plurality of second ter 
minals includes a dummy terminal that does not conduct to 
any of the first semiconductor element and the second 
semiconductor element . 

[ Supplementary Note 2E ] 

[ Supplementary Note 16D ] 
[ 0392 ] The semiconductor device of any one of Supple 
mentary Notes 1D to 15D , wherein the insulating element is 
of an inductive type . 

[ 0405 ] The semiconductor device of Supplementary Note 
1E , wherein the first region is inclined with respect to the top 
surface , 
[ 0406 ] wherein the second region is inclined with respect 
to the bottom surface , and 
[ 0407 ] wherein when viewed along the thickness direc 
tion , the third region is located outside the top surface and 
the bottom surface . 

[ Supplementary Note 3E ] 

a a 

a 

[ Supplementary Note 1E ] 
[ 0393 ] A semiconductor device including : 
[ 0394 ] a first die pad that is arranged on one side of a first 
direction orthogonal to a thickness direction ; 
[ 0395 ] a second die pad that is arranged on the other side 
of the first direction with respect to the first die pad , is 
located away from the first die pad in the first direction , and 
has a potential that is relatively different from a potential of 
the first die pad ; 
[ 0396 ] a first semiconductor element that is mounted on 
the first die pad and forms a first circuit together with the first 
die pad ; 
[ 0397 ] a second semiconductor element that is mounted on 
the second die pad and forms a second circuit together with 
the second die pad ; 
[ 0398 ] an insulating element that is mounted on one of the 
first die pad and the second die pad , relays transmission and 
reception of signals between the first circuit and the second 
circuit , and insulates the first circuit and the second circuit 
from each other ; 
[ 0399 ] a plurality of first terminals that includes a portion 
located on the one side of the first direction with respect to 
the first die pad and is arranged along a second direction 
orthogonal to both the thickness direction and the first 

[ 0408 ] The semiconductor device of Supplementary Note 
1E or 2E , wherein the sealing resin has a second side surface 
located on the other side of the first direction and connected 
to the top surface and the bottom surface , 
[ 0409 ] wherein the second side surface includes a fourth 
region connected to the top surface , a fifth region connected 
to the bottom surface , and a sixth region connected to the 
fourth region and the fifth region , the plurality of second 
terminals being exposed to the sixth region , and 
[ 0410 ] wherein a surface roughness of each of the top 
surface , the bottom surface , the fourth region , and the fifth 
region is larger than a surface roughness of the sixth region . 

a 

a 

[ Supplementary Note 4E ] 
[ 0411 ] The semiconductor device of Supplementary Note 
3E , wherein the fourth region is inclined with respect to the 
top surface , 
[ 0412 ] wherein the fifth region is inclined with respect to 
the bottom surface , and 
[ 0413 ] wherein when viewed along the thickness direc 
tion , the sixth region is located outside the top surface and 
the bottom surface . 
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[ Supplementary Note 5E ] 
[ 0414 ] The semiconductor device of Supplementary Note 
3E or 4E , wherein the sealing resin is formed with a recess 
recessed from the top surface , 
[ 0415 ] wherein the sealing resin has a penetration surface 
that faces the same side as the top surface in the thickness 
direction and defines the recess , and 
[ 0416 ] wherein a surface roughness of the penetration 
surface is smaller than the surface roughness of the top 
surface . 

apart from each other in the second direction and are 
connected to the top surface and the bottom surface , and 
[ 0427 ] wherein a surface roughness of at least a partial 
region of each of the third side surface and the fourth side 
surface is larger than the surface roughness of each of the 
third region and the sixth region . 
[ Supplementary Note 12E ] 
[ 0428 ] The semiconductor device of Supplementary Note 
11E , wherein the first die pad , the second die pad , the 
plurality of first terminals , and the plurality of second 
terminals are located apart from both the third side surface 
and the fourth side surface . 

[ Supplementary Note 6E ] 
[ 0417 ] The semiconductor device of any one of Supple 
mentary Notes 3E to 5E , wherein the surface roughness of 
each of the top surface and the bottom surface is 5 umRz or 
more and 20 umRz or less . 

[ Supplementary Note 7E ] 
[ 0418 ] The semiconductor device of any one of Supple 
mentary Notes 3E to 6E , wherein in a state where a power 
supply voltage is supplied to the first circuit and a power 
supply voltage is supplied to the second circuit , the power 
supply voltage supplied to the second circuit is larger than 
the power supply voltage supplied to the first circuit . 

[ Supplementary Note 13E ] 
[ 0429 ] The semiconductor device of Supplementary Note 
12E , wherein the plurality of first terminals includes a pair 
of first support terminals located apart from each other in the 
second direction , and 
[ 0430 ] wherein the paired first support terminals are con 
nected to both ends of the first die pad in the second 
direction . 

[ Supplementary Note 14E ] 
[ 0431 ] The semiconductor device of Supplementary Note 
13E , wherein the plurality of second terminals includes a 
pair of second support terminals located apart from each 
other in the second direction , and 
[ 0432 ] wherein the paired second support terminals are 
connected to both ends of the second die pad in the second 
direction . 

a 

[ Supplementary Note 8E ] 
[ 0419 ] The semiconductor device of any one of Supple 
mentary Notes 3E to 7E , wherein each of the plurality of first 
terminals has a first pad part covered with the sealing resin , 
and a first lead part connected to the first pad part and 
partially exposed from the first side surface , 
[ 0420 ] wherein when viewed along the second direction , 
the first lead part of each of the plurality of first terminals is 
bent toward the bottom surface , and 
[ 0421 ] wherein when viewed along the thickness direc 
tion , the first lead part of each of the plurality of first 
terminals extends along the first direction . 

[ Supplementary Note 15E ] 
[ 0433 ] The semiconductor device of any one of Supple 
mentary Notes 1E to 14E , wherein of the first die pad and the 
second die pad , a specific die pad on which the insulating 
element is mounted is provided with a hole penetrating in the a 
thickness direction , and 
[ 0434 ] wherein when viewed along the thickness direc 
tion , the hole is located between the insulating element and 
a specific semiconductor element , which is mounted on the 
specific die pad , of the first semiconductor element and the 
second semiconductor element . 

[ Supplementary Note 9E ] 
[ 0422 ] The semiconductor device of Supplementary Note 
8E , wherein each of the plurality of second terminals has a 
second pad part covered with the sealing resin , and a second 
lead part connected to the second pad part and partially 
exposed from the second side surface , 
[ 0423 ] wherein when viewed along the second direction , 
the second lead part of each of the plurality of second 
terminals is bent toward the bottom surface , and 
[ 0424 ] wherein when viewed along the thickness direc 
tion , the second lead part of each of the plurality of second 
terminals extends along the first direction . 

[ Supplementary Note 16E ] 
[ 0435 ] The semiconductor device of any one of Supple 
mentary Notes 1E to 15E , wherein at least one of the 
plurality of first terminals and the plurality of second ter 
minals includes a dummy terminal that does not conduct to 
any of the first semiconductor element and the second 
semiconductor element . 

[ Supplementary Note 10E ] 
[ 0425 ] The semiconductor device of Supplementary Note 
8E or 9E , wherein when viewed along the first direction , the 
second die pad overlaps the first die pad . 

[ Supplementary Note 17E ] 
[ 0436 ] The semiconductor device of any one of Supple 
mentary Notes 1E to 16E , wherein the insulating element is 
of an inductive type . 
[ 0437 ] According to the present disclosure in some 
embodiments , it is possible to improve an insulation with 
stand voltage . 
[ 0438 ] While certain embodiments have been described , 
these embodiments have been presented by way of example 
only , and are not intended to limit the scope of the disclo 

[ Supplementary Note 11E ] 
[ 0426 ] The semiconductor device of any one of Supple 
mentary Notes 8E to 10E , wherein the sealing resin has a 
third side surface and a fourth side surface that are located 
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a 

a 

sures . Indeed , the embodiments described herein may be 
embodied in a variety of other forms . Furthermore , various 
omissions , substitutions and changes in the form of the 
embodiments described herein may be made without depart 
ing from the spirit of the disclosures . The accompanying 
claims and their equivalents are intended to cover such 
forms or modifications as would fall within the scope and 
spirit of the disclosures . 
What is claimed is : 
1. A semiconductor device comprising : 
a first die pad that is arranged on one side of a first 

direction orthogonal to a thickness direction ; 
a second die pad that is arranged on the other side of the 

first direction with respect to the first die pad , is located 
away from the first die pad in the first direction , and has 
a potential that is relatively different from a potential of 
the first die pad ; 

a first semiconductor element that is mounted on the first 
die pad and forms a first circuit together with the first 
die pad ; 

a second semiconductor element that is mounted on the 
second die pad and forms a second circuit together with 
the second die pad ; 

an insulating element that is mounted on one of the first 
die pad and the second die pad , relays transmission and 
reception of signals between the first circuit and the 
second circuit , and insulates the first circuit and the 
second circuit from each other ; 

a plurality of first terminals that includes a portion located 
on the one side of the first direction with respect to the 
first die pad and is arranged along a second direction 
orthogonal to both the thickness direction and the first 
direction , at least one of the plurality of first terminals 
conducting to the first circuit ; 

a plurality of second terminals that includes a portion 
located on the other side of the first direction with 
respect to the second die pad and is arranged along the 
second direction , at least one of the plurality of second 
terminals conducting to the second circuit ; and 

a sealing resin that covers the first die pad , the second die 
pad , the first semiconductor element , the second semi 
conductor element , the insulating element , and a por 
tion of each of the plurality of first terminals and the 
plurality of second terminals , and insulates the first die 
pad and the second die pad from each other , 

wherein the sealing resin has a first side surface located on 
the one side of the first direction , a second side surface 
located on the other side of the first direction , and a 
third side surface and a fourth side surface that are 
separated from each other in the second direction and 
are connected to the first side surface and the second 
side surface , 

wherein a first gate mark having a surface roughness 
larger than that in the other regions of the third side 
surface is formed on the third side surface , and 

wherein when viewed along the second direction , the first 
gate mark overlaps a pad gap provided between the first 
die pad and the second die pad in the first direction . 

2. The semiconductor device of claim 1 , wherein a second 
gate mark having a surface roughness larger than that in the 
other regions of the fourth side surface is formed on the 
fourth side surface , and 

wherein the second gate mark overlaps the pad gap when 
viewed along the second direction . 

3. The semiconductor device of claim 2 , wherein the 
sealing resin includes a first resin portion that penetrates the 
pad gap along the thickness direction and has the same 
dimension in the first direction as the pad gap , and second 
resin portions located at both ends of the first resin portion 
in the first direction , and 

wherein an average void amount per unit volume of the 
first resin portion is smaller than an average void 
amount per unit volume of the second resin portions . 

4. The semiconductor device of claim 3 , wherein the pad 
gap extends along the second direction when viewed along 
the thickness direction . 

5. The semiconductor device of claim 4 , wherein the first 
gate mark is located at a center of the third side surface in 
the first direction . 

6. The semiconductor device of claim 2 , further compris 
ing a plurality of first wires bonded to the first semiconduc 
tor element and one of the plurality of first terminals , 

wherein an angle formed by at least one of the plurality of 
first wires with respect to the first direction is larger 
than an angle formed by the first wire with respect to 
the second direction . 

7. The semiconductor device of claim 6 , wherein the 
plurality of first wires includes a specific first wire located 
closest to the first gate mark , 

wherein an angle formed by the specific first wire with 
respect to the first direction is larger than an angle 
formed by the specific first wire with respect to the 
second direction , and 

wherein a length of the specific first wire is the largest 
among lengths of the plurality of first wires . 

8. The semiconductor device of claim 6 , further compris 
ing a plurality of second wires bonded to the second semi 
conductor element and one of the plurality of second ter 
minals , 

wherein an angle formed by at least one of the plurality of 
second wires with respect to the first direction is larger 
than an angle formed by the second wire with respect 
to the second direction . 

9. The semiconductor device of claim 8 , wherein the 
plurality of second wires includes a specific second wire 
located closest to the first gate mark , 

wherein an angle formed by the specific second wire with 
respect to the first direction is larger than an angle 
formed by the specific second wire with respect to the 
second direction , and 

wherein a length of the specific second wire is the largest 
among lengths of the plurality of second wires . 

10. The semiconductor device of claim 2 , wherein in a 
state where a power supply voltage is supplied to the first 
circuit and a power supply voltage is supplied to the second 
circuit , the power supply voltage supplied to the second 
circuit is larger than the power supply voltage supplied to the 
first circuit . 

11. The semiconductor device of claim 2 , wherein when 
viewed along the second direction , the first gate mark 
includes a region located on an opposite side to the first 
semiconductor element with respect to the first die pad in the 
thickness direction . 

12. The semiconductor device of claim 11 , wherein when 
viewed along the second direction , the second gate mark 
includes a region located on an opposite side to the first 
semiconductor element with respect to the first die pad in the 
thickness direction . 
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13. The semiconductor device of claim 2 , wherein the 
second die pad overlaps the first die pad when viewed along 
the first direction . 

14. The semiconductor device of claim 2 , wherein the first 
die pad , the second die pad , the plurality of first terminals , 
and the plurality of second terminals are located apart from 
both the third side surface and the fourth side surface . 

15. The semiconductor device of claim 14 , wherein when 
viewed along the thickness direction , each of the plurality of 
first terminals has a first lead part protruding from the first 
side surface along the first direction , and 

wherein when viewed along the thickness direction , each 
of the plurality of second terminals has a second lead 
part protruding from the second side surface along the 
first direction . 

16. The semiconductor device of claim 15 , wherein the 
plurality of first terminals includes a pair of first support 
terminals located apart from each other in the second 
direction , and 

wherein the paired first support terminals are connected to 
both ends of the first die pad in the second direction . 

17. The semiconductor device of claim 16 , wherein the 
plurality of second terminals includes a pair of second 
support terminals located apart from each other in the 
second direction , and 

wherein the paired second support terminals are con 
nected to both ends of the second die pad in the second 
direction . 

18. The semiconductor device of claim 1 , wherein of the 
first die pad and the second die pad , a specific die pad on 
which the insulating element is mounted is provided with a 
hole penetrating in the thickness direction , and 

wherein when viewed along the thickness direction , the 
hole is located between the insulating element and a 
specific semiconductor element , which is mounted on 
the specific die pad , of the first semiconductor element 
and the second semiconductor element . 

19. The semiconductor device of claim 1 , wherein the 
insulating element is of an inductive type . 

* * * * 


