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EXHIBIT 17 
 

REPRESENTATIVE CLAIM CHART ILLUSTRATING INFRINGEMENT OF U.S. PATENT NO. 8,264,003 
BY INNOSCIENCE’S ISG3201 DEVICE 

 
  

The following claim chart compares claims 1 and 10 of U.S. Patent No. 8,264,003 (“the ’003 Patent”) to the ’003 Patent 
Accused Products, e.g. Innoscience’s GaN power products that include a transistor circuit having a transistor in a merged cascode 
geometry and with a source-connected second gate that includes a field plate. Below, Innoscience’s ISG3201 is charted as a 
representative ‘003 Patent Accused Product. 
 

’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

[1PRE] A merged cascode 
transistor circuit comprising: 

To the extent the preamble is limiting, the preamble is met. 
Innoscience’s ISG3201 is a co-packaged product that integrates two 100V enhancement mode 
GaN devices with a half-bridge gate driver.  

 
See Ex. 31 at 1 (ISG3201 Datasheet, annotations added)  
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

  
(Photographs of top side (left panel) and bottom side (right panel) of ISG3201) 

In particular, the two 100V enhancement mode GaN devices included in ISG3201 are 
Innoscience’s INN100W032A power transistors, as indicated by the code “J16” in their die 
markings, which is the product code for INN100W032A according to the INN100W032A 
datasheet.   
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

  
(Plan-view die photograph of a decapped ISG3201, annotations added) 

 
See Ex. 21 at 1 (INN100W032A Datasheet, annotation added) 

INN100W032A INN100W032A 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 21 at 12 (INN100W032A Datasheet, annotations added to illustrate the position of 

the product code in the die marking) 

As discussed below in limitation [1C], Innoscience’s INN100W032A is a merged cascode 
transistor. Therefore ISG3201, which incorporates a merged cascode transistor, is a merged 
cascode transistor circuit. 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

   
See Ex. 31 at 9 (ISG3201 Datasheet, annotations added)  

 

[1A] an input voltage signal source 
having an input voltage signal; 

Innoscience’s ISG3201 meets this limitation. 
ISG3201 comprises a driver, which is an input voltage signal source having an input voltage 
signal VLG that is applied at the low side gate terminal (LG) of the low side INN100W032A 
transistor.  

INN100W032A 
(merged cascode 
transistor)  

Merged 
cascode 
transistor 
circuit 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 31 at 9 (ISG3201 Datasheet, annotations added)  

Input voltage 
signal source 

Input voltage 
signal VLG  

Low side 
INN100W032A 
transistor 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 31 at 2 (ISG3201 Datasheet, annotations added)  

Input 
voltage 
signal  
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 31 at 3 (ISG3201 Datasheet, annotations added)  

 

[1B] a constant voltage source 
having a predetermined constant 
voltage; 

Innoscience’s ISG3201 meets this limitation. 
ISG3201 comprises a power ground (PGND), which is a constant voltage source having a 
voltage at a ground reference level (i.e. a predetermined constant voltage).  
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 31 at 9 (ISG3201 Datasheet, annotations added)  

Constant voltage 
source 

Predetermined 
constant voltage 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 31 at 3 (ISG3201 Datasheet, annotations added) 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 31 at 2 (ISG3201 Datasheet, annotations added)  

 

[1C] a merged cascode transistor 
comprising: 

The low side INN100W032A transistor in ISG3201 meets this limitation.  
The datasheet for Innoscience’s INN100W032A product shows that it is an enhancement-
mode GaN power transistor, which is a transistor.  
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 
The low side INN100W032A transistor is a merged cascode transistor at least because as 
discussed below in limitations [1C8] and [1C9], INN100W032A comprises an enhancement 
mode transistor and a depletion mode transistor, with a drain region of the enhancement mode 
transistor merged with a source region of the depletion mode transistor.   

 
See Ex. 21 at 1 (INN100W032A Datasheet, annotations added)  

 

[1C1] a semiconductor element; The low side INN100W032A transistor in ISG3201 meets this limitation.  
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 
As illustrated on Innoscience’s website, the INN100W032A transistor product is a GaN-on-Si 
device that includes an AlGaN layer and a GaN layer with a 2-dimensional electron gas 
(2DEG) at the interface between the AlGaN and GaN layers, which collectively constitute a 
semiconductor element.  

 
See Ex. 19 at 4 (https://www.innoscience.com/site/technology, annotations added) 

 
The semiconductor element is also shown in a cross-sectional scanning electron microcopy 
(SEM) image of the INN100W032A product, as shown below. 

Semiconductor 
element 

Page 14 of 43



 

14 

’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 
 

 
(Cross-sectional view SEM image of INN100W032A, annotations added) 

 

[1C2] a source electrode 
electrically connected to a top 
surface of the semiconductor 
element; 

The low side INN100W032A transistor in ISG3201 meets this limitation. 
As shown in the cross-sectional view SEM image, INN100W032A comprises a source 
electrode electrically connected to a top surface of the semiconductor element.  

Semiconductor 
element 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
(Cross-sectional view SEM image of INN100W032A, annotations added) 

 

[1C3] a drain electrode electrically 
connected to the top surface of the 
semiconductor element and spaced 
laterally away from the source 
electrode; 

The low side INN100W032A transistor in ISG3201 meets this limitation. 
As shown in the cross-sectional view SEM image, INN100W032A comprises a drain electrode 
electrically connected to a top surface of the semiconductor element and spaced laterally away 
from the source electrode.  

Source 
electrode 

Top surface of the semiconductor element 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
(Cross-sectional view SEM image of INN100W032A, annotations added) 

 

[1C4] a first gate positioned 
between the source electrode and 
the drain electrode and coupled to 
the semiconductor element to form 
a first portion of the transistor; 
and    

The low side INN100W032A transistor in ISG3201 meets this limitation. 
As shown in the cross-sectional view SEM image and cross-sectional view transmission 
electron microscopy (TEM) image, INN100W032A comprises a first gate (denoted by “G1”) 
positioned between the source electrode and the drain electrode. The first gate G1 is coupled to 
the semiconductor element via a p-GaN layer to form a first portion of the transistor (denoted 
by “Q1”).   

Drain 
electrode 

Source 
electrode 

Top surface of the semiconductor element 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
(Cross-sectional view SEM image of INN100W032A, annotations added) 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 
(Cross-sectional view TEM image of INN100W032A, annotations added) 

Further, as shown in Innoscience datasheets and product materials, the first gate G1 in the 
INN100W032A transistor is coupled to the semiconductor element through a Schottky contact 
with a p-GaN layer to form a first portion of the transistor Q1.   

   

G1 

Q1 

Semiconductor 
element 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 19 at 4 (https://www.innoscience.com/site/technology, annotations added) 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

[1C5] a second gate positioned 
adjacent to the first gate, and 
between the source electrode and 
the drain electrode to form a 
second portion of the transistor, 
wherein the second gate includes a 
field plate and is also coupled to 
the semiconductor element; 
 

The low side INN100W032A transistor in ISG3201 meets this limitation.  
As shown in the cross-sectional view SEM image and cross-sectional view TEM image below, 
INN100W032A comprises a second gate (denoted by “G2”) positioned adjacent to the first 
gate G1, and between the source electrode and the drain electrode to form a second portion of 
the transistor (denoted by “Q2”).  

 

 
(Cross-sectional view SEM image of INN100W032A, annotations added) 

G1 
Drain 
electrode 

Source 
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Q1 Q2 

G2 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
(Cross-sectional view TEM image of INN100W032A, annotations added) 

The second gate G2 also includes a field plate, as shown in the annotated image above. 
Further, the second gate G2 in INN100W032A is coupled to the semiconductor element 
through an insulating layer as shown in the cross-sectional view TEM image.  

 
 

(Cross-sectional view TEM image of INN100W032A, annotations added) 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

[1C6] wherein the first gate is 
connected to the input voltage 
signal source such that conduction 
of the first portion of the transistor 
is based on a value of the input 
voltage signal and  

The low side INN100W032A transistor in ISG3201 meets this limitation. 
In the low side INN100W032A transistor, the first gate G1 is connected to the low side gate 
terminal LG of this INN100W032A transistor. Therefore, the first gate G1 is connected to the 
input voltage signal source in ISG3201 and has a voltage value of VLG, i.e. the input voltage 
signal. See limitation [1A] above.  
 

 
See Ex. 31 at 9 (ISG3201 Datasheet, annotations added) 

G1 

Input voltage 
signal source 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

For a power transistor device, conduction of the device is based on a voltage applied to the 
gate. See Ex. 28 at 26-27. In the first portion of the transistor Q1 in the low side 
INN100W032A transistor, G1 is the gate. Therefore, conduction of Q1 is based on the voltage 
value VLG applied to G1, i.e. the input voltage signal. Taken together, the first gate G1 is 
connected to the input voltage signal source such that conduction of the first portion of the 
transistor Q1 is based on a value of the input voltage signal.      

 

 
(Cross-sectional view TEM image of INN100W032A, annotations added) 

 

[1C7] the second gate is connected 
to the constant voltage source such 
that the second portion of the 
transistor conducts until a voltage 
difference between the 
predetermined constant voltage 
and a voltage at a node in the 
semiconductor element between 
the first portion and the second 
portion of the transistor reaches a 
predetermined level,  

The low side INN100W032A transistor in ISG3201 meets this limitation.  
 
In the low side INN100W032A transistor, the source electrode (connected to the source 
terminal of this INN100W032A transistor) is connected to PGND of ISG3201 (i.e. constant 
voltage source). 

G1 

Q1 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 31 at 9 (ISG3201 Datasheet, annotations added) 

Plan-view photographs of a delayered INN100W032A illustrate that the second gate G2 in 
INN100W032A is connected to the source electrode through vertical vias and a common metal 
interconnect layer. Therefore, the second gate G2 is also connected to PGND (i.e. constant 
voltage source).  

Source 
electrode 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
 
 
 
 

(Plan-view photograph of a delayered INN100W032A, annotations added) 

As shown in the cross-sectional view TEM image of INN100W032A, the second gate G2 is 
the gate for the second portion of the transistor (Q2), and a node in the semiconductor element 
between Q1 and Q2 is a source (denoted by “S2”) of Q2. The gate-to-source voltage VGS for 
Q2 equals a voltage difference between a voltage at G2 and a voltage at the source S2 (i.e. at 
the node). As discussed above, the second gate G2 is connected to PGND, and therefore has a 
voltage of the ground reference level (i.e. the predetermined constant voltage). As such, the 
gate-to-source voltage VGS for Q2 equals a voltage difference between the predetermined 
constant voltage (at G2) and a voltage at a node (S2) in the semiconductor element between 
the first portion Q1 and the second portion Q2 of the transistor.  

 

Vertical vias contacting 
source electrode 

Vertical vias contacting 
second gate G2  

Metal interconnect layer 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
(Cross-sectional view TEM image of INN100W032A, annotations added) 

In a power transistor device, a threshold voltage (Vth) is a gate-to-source voltage (VGS) below 
which the conduction of the device is off. See Ex. 28 at 26-27.   
Therefore, the second portion of the transistor Q2 conducts until its gate-to-source voltage VGS 
(namely, a voltage difference between the predetermined constant voltage and a voltage at a 
node in the semiconductor element between the first portion and the second portion of the 
transistor) reaches a threshold voltage Vth (i.e. reaches a predetermined level).  

[1C8] wherein the first portion of 
the transistor is an enhancement 
mode transistor and the second 
portion of the transistor is a 
depletion mode transistor, and  

The low side INN100W032A transistor in ISG3201 meets this limitation.   
As discussed in limitation [1C4] above, in the first portion of the transistor Q1, the first gate 
G1 is coupled to the semiconductor element through a Schottky contact with a p-GaN layer. 
According to Innoscience’s website, this realizes an enhancement mode device. Therefore, the 
first portion of the transistor Q1 is an enhancement mode transistor.  
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Q2 Q1 

Semiconductor element 

S2 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

   

G1 

Q1 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 19 at 4 (https://www.innoscience.com/site/technology, annotations added) 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

As discussed above in connection with limitation [1C5], the second gate G2 is coupled to the 
semiconductor element through an insulating layer, which is an insulated gate. Therefore, the 
second portion of the transistor (Q2) is an insulated gate transistor using an insulated gate G2, 
which according to the textbook “GaN Transistors for Efficient Power Conversion” is a 
common way to produce a depletion-mode transistor.  

 

 
See Ex. 28 at 24-25 (GaN Transistors for Efficient Power Conversion, 2nd edition, 

annotations added) 
Furthermore, Innoscience’s own website explains that without a Schottky contact on a p-
GaN layer (such as the case with the insulated gate G2 on Q2), “the natural form of GaN 
HEMTs” is a depletion mode transistor.   
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 19 at 4 (https://www.innoscience.com/site/technology, annotations added) 
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’003 Patent Claim 1 Innoscience’s GaN Power Products (e.g. ISG3201) 

[1C9] wherein a drain region of 
the enhancement mode transistor is 
merged with a source region of the 
depletion mode transistor at the 
node in the semiconductor 
element. 

The low side INN100W032A transistor in ISG3201 meets this limitation.   
As shown in the cross-sectional view TEM image of INN100W032A, a drain region (denoted 
by “D1”) of the enhancement mode transistor Q1 is merged with a source region (denoted by 
“S2”) of the depletion mode transistor Q2 at the node in the semiconductor element. 

 

 
(Cross-sectional view TEM image of INN100W032A, annotations added) 

 

 

’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 

[10PRE] A merged cascode high 
electron mobility transistor circuit 
comprises: 

To the extent the preamble is limiting, the preamble is met. 
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 
As discussed above in limitation [1PRE], Innoscience’s ISG3201 is a co-packaged product 
that includes Innoscience’s INN100W032A, which is a high-electron-mobility-transistor 
(HEMT).  

 
See Ex. 21 at 1 (INN100W032A Datasheet, annotations added)  

As discussed above in limitation [1C], INN100W032A is a merged cascode transistor. 
Therefore, INN100W032A is a merged cascode high electron mobility transistor. ISG3201, 
which incorporates a merged cascode high electron mobility transistor, is a merged cascode 
high electron mobility transistor circuit.  

[10A] an input voltage signal 
source having an input voltage 
signal; 

Innoscience’s ISG3201 meets this limitation. 
ISG3201 comprises an input voltage signal source having an input voltage signal.  See 
limitation [1A]. 

[10B] a constant voltage source 
having a predetermined constant 
voltage; 

Innoscience’s ISG3201 meets this limitation. 
ISG3201 comprises a constant voltage source having a predetermined constant voltage.  See 
limitation [1B]. 

[10C] a merged cascode transistor 
comprising: 

The low side INN100W032A transistor in ISG3201 meets this limitation.  
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 
ISG3201 comprises a low side INN100W032A transistor. See limitation [1A]. The low side 
INN100W032A transistor is a merged cascode transistor.  See limitation [1C].  

[10C1] a first epitaxial layer of III-
Nitride material; 

The low side INN100W032A transistor in ISG3201 meets this limitation.  
As illustrated on Innoscience’s website, the INN100W032A transistor product is a GaN-on-Si 
device that includes an AlGaN layer and a GaN layer with a 2-dimensional electron gas 
(2DEG) at the interface between the AlGaN and GaN layers. The AlGaN layer is a first 
epitaxial layer of III-Nitride material.  

 

First epitaxial layer of 
III-Nitride material 
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 19 at 4 (https://www.innoscience.com/site/technology, annotations added) 

 

[10C2] a second epitaxial layer of 
a III-Nitride material in contact 
with the first epitaxial layer such 
that a 2-dimensional electron gas 
conducting layer is formed 
between the first and second 
epitaxial layers; 

The low side INN100W032A transistor in ISG3201 meets this limitation.  
In the INN100W032A transistor product, the GaN layer (i.e. second epitaxial layer of a III-
Nitride material) is in contact with the AlGaN layer (i.e. first epitaxial layer) such that a 2DEG 
(i.e. a 2-dimensional electron gas conducting layer) is formed between the first and second 
epitaxial layers.    
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 

 

First epitaxial layer of 
III-Nitride material 

Second epitaxial layer 
of III-Nitride material 
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 19 at 4 (https://www.innoscience.com/site/technology, annotations added) 

 

[10C3] a source electrode 
electrically connected to the first 
epitaxial layer; 

The low side INN100W032A transistor in ISG3201 meets this limitation. 
As shown in a cross-sectional view SEM image, INN100W032A comprises a source electrode 
electrically connected to the first epitaxial layer.  
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
(Cross-sectional view SEM image of INN100W032A, annotations added) 

 

[10C4] a drain electrode 
electrically connected to the first 
epitaxial layer and spaced laterally 
from the source electrode; 

The low side INN100W032A transistor in ISG3201 meets this limitation. 
As shown in a cross-sectional view SEM image, INN100W032A comprises a drain electrode 
electrically connected to the first epitaxial layer and spaced laterally from the source electrode.  

Source 
electrode 
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
(Cross-sectional view SEM image of INN100W032A, annotations added) 

 

[10C5] a first gate positioned 
between the source electrode and 
the drain electrode and coupled to 
the first epitaxial layer to form a 
first portion of the transistor; and 

The low side INN100W032A transistor in ISG3201 meets this limitation. 
INN100W032A comprises a first gate (denoted by “G1”) positioned between the source 
electrode and the drain electrode to form a first portion of the transistor (denoted by “Q1”).  
See limitation [1C4]. 
G1 in INN100W032A is coupled to the first epitaxial layer through a Schottky contact to form 
Q1.  See also limitation [1C4]. 
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 

 
See Ex. 19 at 4 (https://www.innoscience.com/site/technology, annotations added) 
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 

[10C6] a second gate, including a 
field plate, positioned adjacent to 
the first gate, and between the 
drain electrode and source 
electrode and coupled to the first 
epitaxial layer to form a second 
portion of the transistor;  

The low side INN100W032A transistor in ISG3201 meets this limitation.  
INN100W032A comprises a second gate (denoted by “G2”) positioned adjacent to the first 
gate G1, and between the source electrode and the drain electrode to form a second portion of 
the transistor (denoted by “Q2”). The second gate G2 also includes a field plate.  See limitation 
[1C5]. 

[10C7] wherein the first gate is 
connected to the input voltage 
signal source such that conduction 
of the first portion is based on a 
value of the input voltage signal 
and  

The low side INN100W032A transistor in ISG3201 meets this limitation. 
In ISG3201, the first gate G1 of the low side INN100W032A transistor is connected to the 
input voltage signal source such that conduction of the first portion Q1 is based on a value of 
the input voltage signal VLG.  See limitation [1C6].  

[10C8] the second gate is 
connected to the constant voltage 
source such that the second portion 
of the transistor conducts until a 
voltage difference between the 
predetermined constant voltage 
and a voltage at a node in the 
semiconductor element between 
the first portion and the second 
portion of the transistor reaches a 
predetermined level, 

The low side INN100W032A transistor in ISG3201 meets this limitation. 
In ISG3201, the second gate G2 of the low side INN100W032A transistor is connected to the 
constant voltage source PGND such that the second portion of the transistor Q2 conducts until 
a voltage difference between the predetermined constant voltage and a voltage at a node in the 
semiconductor element between the first portion Q1 and the second portion Q2 of the 
transistor reaches a predetermined level. See limitation [1C7]. 

[10C9] wherein the first portion of 
the transistor is an enhancement 
mode transistor and the second 

The low side INN100W032A transistor in ISG3201 meets this limitation.  
In INN100W032A, the first portion Q1 of the transistor is an enhancement mode transistor and 
the second portion Q2 of the transistor is a depletion mode transistor.  See limitation [1C8]. 
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’003 Patent Claim 10 Innoscience’s GaN Power Products (e.g. ISG3201) 
portion of the transistor is a 
depletion mode transistor, and  

[10C10] wherein a drain region of 
the enhancement mode transistor is 
merged with a source region of the 
depletion mode transistor at the 
node in the semiconductor 
element. 

The low side INN100W032A transistor in ISG3201 meets this limitation.  
In INN100W032A, a drain region of the enhancement mode transistor is merged with a source 
region of the depletion mode transistor at the node in the semiconductor element.  See 
limitation [1C9]. 
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