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U.S. Patent No. 9,369,081 (“’081 Patent”) 

Accused Instrumentalities 

Samsung products with linear vibration motor technology, including without limitation the products listed below (“Accused 

Products”), infringe at least Claims 1, 2, 3, 4, 5, 6, 7, 8, and 17 of the ’081 Patent. Each Accused Product infringes the claims in 

substantially the same way, and the evidence shown in this chart is similarly applicable to each Accused Product. For example, each 

Accused Product includes a linear vibration motor and supports substantially the same haptic feedback features. Each claim limitation 

is literally infringed by each Accused Product. However, to the extent any claim limitation is not met literally, it is nonetheless met 

under the doctrine of equivalents because the differences between the claim limitation and each Accused Product would be 

insubstantial, and each Accused Product performs substantially the same function, in substantially the same way, to achieve the same 

result as the claimed invention. Notably, Samsung has not yet articulated which, if any, particular claim limitations it believes are not 

met by the Accused Products, listed below: 

 

• Galaxy S20+ 

• Galaxy S20 Ultra 

• Galaxy S21+ 

• Galaxy S21 Ultra 

• Galaxy S22 

• Galaxy S22+ 

• Galaxy S22 Ultra 

• Galaxy S23 

• Galaxy S23+ 

• Galaxy S23 Ultra 

• Galaxy Fold 1 

• Galaxy Z Fold 2 

• Galaxy Z Fold 3 

• Galaxy Z Fold 4 

• Galaxy Note10+ 

• Galaxy Note20 Ultra 
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Claim 1 

Claim 1 Accused Products 

[1pre]. A linear vibration 

module comprising: 

To the extent the preamble is limiting, each Accused Product comprises a vibration module as 

claimed. For example, even if this preamble were interpreted to require all of the components 

recited in the body of claim 1 to be part of a single linear vibration module, each Accused Product 

would still meet that requirement because it is a vibration module as claimed. 

For example, Galaxy S22 Ultra includes a linear motor and associated controller(s), including the 

haptic controller (e.g., Cirrus Logic CS40L26), application processor (e.g., Snapdragon 8 Gen 1 

SoC), power supply circuits, and connected user-input features such as a touchscreen. These 

components together form a vibration module as claimed, as described in connection with the 

claim limitations below. 

See, e.g.:  
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Claim 1 Accused Products 

 

Photograph of Samsung Galaxy S22 Ultra. 
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Claim 1 Accused Products 

 

Photograph of Samsung Galaxy S22 Ultra, annotated to identify location of linear motor/speaker 

assembly. 
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Claim 1 Accused Products 

 

Photograph of Galaxy S22 Ultra linear motor/speaker assembly with components annotated. 
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Claim 1 Accused Products 

 

Photograph of Galaxy S22 Ultra  linear motor with components annotated. 
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Claim 1 Accused Products 

[1a] a housing; Each Accused Product comprises a housing. For example, the linear motor assembly in the Galaxy 

S22 Ultra contains a metal box that is is soldered together to form a housing surrounding the 

moving mass, magnets, and driving coil therein. 

See, e.g.: 

Exhibit 1022 - Page 7 of 139



8 

 

Claim 1 Accused Products 

 
Photograph of Galaxy S22 Ultra linear motor/speaker assembly with components annotated. 
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Claim 1 Accused Products 

 
Photograph of Galaxy S22 Ultra linear motor with components annotated. In this image, the 

housing has been split apart, with the top of the housing visible behind the fixed driving coil and 

the rest of the housing enclosing the spring, moving component, and magnets. 
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Claim 1 Accused Products 

[1b] a moveable component; Each Accused Product comprises a moveable component. For example, the linear motor assembly 

includes a moving mass to produce a vibration effect. 

See, e.g.: 
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Claim 1 Accused Products 

Photograph of Galaxy S22 Ultra linear motor with components annotated. The moveable 

component includes both a mass and magnets, fixed together so that they can move as one 

component linearly within the housing. 

[1c] a power supply; Each Accused Product comprises a power supply. For example, the linear motor driving coil 

(described below) receives power from one or more voltage regulators within the Accused 

Product, which supply power to the coil over wires. 

See, e.g.: 
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Claim 1 Accused Products 

 

Photograph of Galaxy S22 Ultra linear motor with components annotated (wires supplying power 

depicted at top right). 

See also claim elements below. 
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Claim 1 Accused Products 

[1d] user-input features; Each Accused Product comprises user-input features. For example, the Samsung Galaxy S22 Ultra 

comprises a touchscreen, a microphone, cameras, and other user-input features. 

[1e] a driving component that 

drives the moveable 

component to oscillate within 

the housing; and 

Each Accused Product includes a driving component that drives the moveable component to 

oscillate within the housing. For example, the linear motor includes a driving coil that is fixed in 

place and forms electromagnetic fields for driving a magnetic moving mass in an oscillating 

motion. 

See, e.g.: 
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Claim 1 Accused Products 

 

Photograph of Galaxy S22 Ultra linear motor with components annotated. 
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Claim 1 Accused Products 

 
Oscilloscope trace of voltage across coil driving pins, showing positive and negative voltages for 

driving the mass in each of two opposite directions, resulting in an oscillating motion. 

[1f] a control component that 

controls supply of power from 

the power supply to the driving 

component to cause the 

moveable component to 

oscillate at a frequency and an 

amplitude specified by user 

Each Accused Product comprises a control component that controls supply of power from the 

power supply to the driving component to cause the moveable component to oscillate at a 

frequency and an amplitude specified by user input received from the user-input features. 
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Claim 1 Accused Products 

input received from the user-

input features. 

For example, the haptic controller (e.g., Cirrus Logic CS40L26) receives serial or other data from 

the application processor (e.g., Snapdragon 8 Gen 1 SoC) to control the intensity and pattern of 

the desired oscillation. In one non-limiting example, the control component as claimed 

corresponds to the combination of physical circuits within the haptic controller and the application 

processor. In another non-limiting example, the control component as claimed corresponds to 

physical circuits within the haptic controller. The haptic controller and/or application processor 

may implement the claimed functionality in hardware circuits and/or with firmware. These control 

signals are sent and received using a protocol for commanding haptic patterns. Software 

executable on the application processor provided by Samsung (e.g., Android kernel, operating 

system, and user-space software), including its own system software, allows the user to directly 

and/or indirectly select frequencies and amplitudes. This application software configures the 

vibrational behaviors and modes. In one non-limiting example, the application software forms part 

of the control component as claimed. In another non-limiting example, the existence and use of 

the application software is probative of the structure and configuration of the control component 

as claimed but does not form a part of the control component. In one non-limiting example, 

selecting different vibration patterns or creating a custom vibration pattern in the “Sounds and 

vibration” settings menu causes the movable component to oscillate at a frequency and amplitude 

dictated by the selected pattern. 

See, e.g.: 
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Claim 1 Accused Products 

 
https://www.samsung.com/us/smartphones/galaxy-s22-ultra/compare/?device-1=samsung-galaxy-

s22-ultra&device-2=samsung-galaxy-s22%2B&device-3=samsung-galaxy-s22  

Exhibit 1022 - Page 17 of 139

https://www.samsung.com/us/smartphones/galaxy-s22-ultra/compare/?device-1=samsung-galaxy-s22-ultra&device-2=samsung-galaxy-s22%2B&device-3=samsung-galaxy-s22
https://www.samsung.com/us/smartphones/galaxy-s22-ultra/compare/?device-1=samsung-galaxy-s22-ultra&device-2=samsung-galaxy-s22%2B&device-3=samsung-galaxy-s22


18 

 

Claim 1 Accused Products 

 

Screenshot of https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

showing Cirrus Logic haptic driver IC. 
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Claim 1 Accused Products 

 

Screenshot of Cirrus Logic haptic driver description, available at 

https://www.cirrus.com/products/cs40l26-26b/.  
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Claim 1 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 1 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 1 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf, indicating support for Android 12 haptic APIs and audio coupled haptics.  
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Claim 1 Accused Products 

 

Screenshot of https://www.verizon.com/support/knowledge-base-300923/ describing vibration 

settings. 
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Claim 1 Accused Products 

 

Screenshot of https://www.samsung.com/za/support/mobile-devices/how-to-improve-the-

vibration-of-your-galaxy-s22-device/ describing vibration settings. 
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Claim 1 Accused Products 

 

Screenshot of https://www.samsung.com/za/support/mobile-devices/how-to-improve-the-

vibration-of-your-galaxy-s22-device/ describing vibration settings. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 

Exhibit 1022 - Page 26 of 139

https://www.youtube.com/watch?v=BhIw8-yQhXM


27 

 

Claim 1 Accused Products 

 

 Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 
Screenshot from Android API documentation at 

https://developer.android.com/develop/ui/views/haptics/custom-haptic-effects indicating one non 

limiting example where the Android operating system is configurable to associate “both amplitude 

and frequency” with user input. 
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Claim 1 Accused Products 

 
Screenshot from Android API documentation at 

Exhibit 1022 - Page 33 of 139



34 

 

Claim 1 Accused Products 

https://developer.android.com/reference/android/os/VibrationEffect.Composition showing 

individual haptics primitives independently representing both amplitude and frequency 

Claim 2 

Claim 2 Accused Products 

[2pre] The linear vibration 

module of claim 1 wherein the 

control component is one of: 

Each Accused Product comprises the linear vibration motor of claim 1 wherein the control 

component is as claimed in claim 2. 

See analysis and evidence for claim 1 and remainder of claim 2. 

[2a] an variable oscillator 

circuit with additional control 

circuitry; and  

This alternative portion of claim 2 is not asserted at this time. If any Accused Product(s) include a 

variable oscillator circuit as claimed, information regarding that circuit would be within the sole 

possession of Defendant and/or relevant third parties, and Revel reserves the right to assert this 

alternative portion if fact discovery uncovers such a circuit. 

[2b] a control component that 

includes a microprocessor, 

Each Accused Product comprises a control component that includes a microprocessor. For one 

example, in the Galaxy S22 Ultra, the control component includes a processor in the form of the 

device’s application processor. For another example, the Cirrus Logic haptic driver IC in the 

Galaxy S22 Ultra includes a microprocessor, including at least a digital signal processor (DSP). 

See, e.g.: 
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Claim 2 Accused Products 

 
https://www.samsung.com/us/smartphones/galaxy-s22-ultra/compare/?device-1=samsung-galaxy-

s22-ultra&device-2=samsung-galaxy-s22%2B&device-3=samsung-galaxy-s22  
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Claim 2 Accused Products 

 

Screenshot of https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

showing Cirrus Logic haptic driver IC. 
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Claim 2 Accused Products 

 

Screenshot of Cirrus Logic haptic driver description, available at 

https://www.cirrus.com/products/cs40l26-26b/.  
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Claim 2 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 2 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  

Exhibit 1022 - Page 39 of 139

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.pdf
https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.pdf


40 

 

Claim 2 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  

[2c] a control program, stored 

in an electronic memory 

within, or separate from, the 

microprocessor, the control 

program executed by the 

microprocessor to control 

supply of power from the 

power supply to the driving 

component to cause the 

moveable component to 

oscillate at a frequency and an 

amplitude specified by user 

Each Accused Product comprises a control program, stored in an electronic memory within, or 

separate from, the microprocessor, the control program executed by the microprocessor to control 

supply of power from the power supply to the driving component to cause the moveable 

component to oscillate at a frequency and an amplitude specified by user input received from the 

user-input features. For example, the application processor (e.g., Snapdragon 8 Gen 1 SoC) 

transmits serial or other data using control programs stored within the Application Processor’s 

cache or RAM and/or nonvolatile memory. For another example, on information and belief the 

microprocessor within the haptic IC (e.g., Cirrus Logic CS40L26) stores and executes a control 

program (e.g. firmware). In either case, the control program directly or indirectly causes the 

driving component to cause the movable component to oscillate at a frequency and an amplitude 
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Claim 2 Accused Products 

input received from the user-

input features. 

specified by user input received from the user-input features. See claim elements [1f] and [2a] 

above. 

See also, e.g.: 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf. 
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Claim 2 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 3 

Claim 3 Accused Products 

3. The linear vibration module 

of claim 1 wherein the control 

component receives output 

signals from sensors within the 

linear vibration module during 

operation of the linear 

vibration module and adjusts 

one or more operational 

control outputs of the control 

component according to the 

received output signals from 

the sensors. 

Each Accused Product comprises the linear vibration module of claim 1 (see claim 1 above) 

wherein the control component receives output signals from sensors within the linear vibration 

module during operation of the linear vibration module and adjusts one or more operational 

control outputs of the control component according to the received output signals from the 

sensors. For example, in the case of the Galaxy S22 Ultra and its  Cirrus Logic CS40L26 haptic 

IC, the driver coil (e.g., the “LRA load” in the Cirrus data sheet) forms a sensor responsive to the 

position, velocity, and other aspects of the vibration of the movable component (e.g. the “load 

condition” described in the Cirrus data sheet). The haptic IC, using a closed-loop control program, 

“[d]ynamically adjusts to the LRA in real time” and “adapts the signal Vin” using this sensor data. 

The signal Vin, as described in the Cirrus data sheet, corresponds to one non-limiting example of 

an operational control output as claimed. 

See, e.g.: 
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Claim 3 Accused Products 

 

Screenshot of https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

showing Cirrus Logic haptic driver IC. 
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Claim 3 Accused Products 

 

Screenshot of Cirrus Logic haptic driver description, available at 

https://www.cirrus.com/products/cs40l26-26b/.  
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Claim 3 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 4 

Claim 4 Accused Products 

4. The linear vibration module 

of claim 1 wherein the control 

component adjusts the one or 

more operational control 

outputs of the control 

component according to the 

received output signals from 

the sensors in order that 

subsequent operation of the 

linear vibration module 

produces desired outputs from 

the one or more sensors 

corresponding to one or more 

operational control parameters. 

Each Accused Product comprises the linear vibration module of claim 1 (see claim 1 above) 

wherein the control component adjusts the one or more operational control outputs of the control 

component according to the received output signals from the sensors in order that subsequent 

operation of the linear vibration module produces desired outputs from the one or more sensors 

corresponding to one or more operational control parameters. For example, in the case of the 

Galaxy S22 Ultra and its Cirrus Logic CS40L26 haptic IC, the driver coil (e.g., the “LRA load” in 

the Cirrus data sheet) forms a sensor responsive to the position, velocity, and other aspects of the 

vibration of the movable component (e.g. the “load condition” described in the Cirrus data sheet). 

The haptic IC, using a closed-loop control program, “[d]ynamically adjusts to the LRA in real 

time” and “adapts the signal Vin” using this sensor data. Because it is a closed-loop control 

program, it is designed to adjust and/or adapt its control outputs (e.g., “Vin” in the Cirrus Logic 

datasheet and/or another signal corresponding to amplitude and/or frequency) so that the 

subsequently received output signals correspond to the operational control parameter(s) specifying 

a desired result (e.g. “VREF” in the Cirrus Logic datasheet, a desired amplitude, and/or a desired 

frequency). In another non-limiting example, the operation control parameter(s) may be specified 

by software running on the application processor, e.g. through an Android API. 

See, e.g.: 
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Claim 4 Accused Products 

 

Screenshot of https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

showing Cirrus Logic haptic driver IC. 
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Claim 4 Accused Products 

 

Screenshot of Cirrus Logic haptic driver description, available at 

https://www.cirrus.com/products/cs40l26-26b/.  
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Claim 4 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 4 Accused Products 

 
Screenshot from Android API documentation at 

https://developer.android.com/develop/ui/views/haptics/custom-haptic-effects indicating one non 

limiting example where the Android operating system can provide operational control parameters 

representing strength of vibration and frequency. 

Claim 5 

Claim 5 Accused Products 

[5a]  The linear vibration 

module of claim 4 

wherein the one or more 

operational control parameters 

is a strength of vibration 

produced by the linear 

oscillation of the moveable 

component; and 

Each Accused Product comprises the linear vibration module of claim 4 wherein the one or more 

operational control parameters is a strength of vibration produced by the linear oscillation of the 

moveable component. For example, in the case of the Galaxy S22 Ultra, the haptic IC 

“dynamically adapts to the LRA in real time” and “senses the load condition and adapts the signal 

Vin to drive for the back-emf to follow VREF.” 

See, e.g.: 
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Claim 5 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf, showing that the SVC system is designed to maximize the strength of vibration (measured as 

“acceleration”), indicating that the operational control parameter(s) correspond to the strength of 

vibration.  
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Claim 5 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  

[5b] wherein the one or more 

operational control outputs is a 

frequency at which the control 

component drives the 

moveable component to 

linearly oscillate, the control 

component dynamically 

adjusting the power supplied 

to the driving component to 

produce linear oscillation of 

the movable component at a 

Each Accused Product includes a linear vibration module wherein the one or more operational 

control outputs is a frequency at which the control component drives the moveable component to 

linearly oscillate, the control component dynamically adjusting the power supplied to the driving 

component to produce linear oscillation of the movable component at a resonant frequency for the 

linear vibration module. For example, in the case of the Galaxy S22 Ultra, the haptic IC performs 

“dynamic tuning with advanced closed-loop automated characterization” in order to “handle[] 

changes in actuator characteristics to eliminate the need to fine tune for long hours.” On 

information and belief, this explicit discussion of “closed-loop” refers to using a closed-loop 

control program in order to determine the resonant frequency for the linear vibration module, as 

claimed. See, e.g., element [2c] and claim 4 above. 
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Claim 5 Accused Products 

resonant frequency for the 

linear vibration module. 

See, e.g.: 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  

Claim 6 

Claim 6 Accused Products 

[6a] The linear vibration 

module of claim 4 wherein the 

one or more operational 

control parameters include 

both a strength of vibration 

produced by the linear 

oscillation of the moveable 

Each Accused Product comprises the linear vibration module of claim 4 wherein the one or more 

operational control parameters include both a strength of vibration produced by the linear 

oscillation of the moveable component and a current operational mode. For example, in the case 

of the Galaxy S22 Ultra, the haptic IC “dynamically adapts to the LRA in real time” and “senses 

the load condition and adapts the signal Vin to drive for the back-emf to follow VREF.” The 

operational control parameters as claimed include, for example, VREF, the waveform input to the 

haptic controller, control parameters regarding the operation of the haptic controller (e.g., a 

parameter enabling SVC) and/or control parameters provided by software running on the 
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component and a current 

operational mode; and 

application processor (e.g. via the user selection of a particular vibration pattern, or via an Android 

API selecting a particular haptic effect). See, e.g., element [1f]. 

See also, e.g.: 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 6 Accused Products 

 
Screenshot of Android API documentation, available at 

https://developer.android.com/reference/android/os/VibrationEffect, describing API for defining 

haptic effect operational modes. 

[6b] wherein the one or more 

operational control outputs is a 

control output that determines 

a current supplied by the 

power supply to the driving 

Each Accused Product includes a vibration module wherein the one or more operational control 

outputs is a control output that determines a current supplied by the power supply to the driving 

component and a frequency at which the control component drives the moveable component to 

linearly oscillate. For example, in the case of the Galaxy S22 Ultra, the haptic IC performs 

“dynamic tuning with advanced closed-loop automated characterization” in order to “handle[] 
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component and a frequency at 

which the control component 

drives the moveable 

component to linearly 

oscillate. 

changes in actuator characteristics to eliminate the need to fine tune for long hours.” See claim 4 

above. On information and belief, the control output determines, directly or indirectly, the current 

supplied to the driving coil and the frequency at which the movable component is driven to 

oscillate. For example, even if the non-limiting example control output labeled “Vin” in the Cirrus 

Logic data sheet is itself a voltage, that voltage directly or indirectly dictates the current supplied 

by the “driver” to the magnetic coil due to the specific architecture of the closed-loop control 

system described in the Cirrus Logic datasheet. Similarly, based on the specific architecture of the 

closed-loop control system described in the Cirrus Logic datasheet, Vin must directly or indirectly 

determine the driving frequency (e.g., through the frequency of Vin itself). 

See also, e.g.: 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  

Exhibit 1022 - Page 57 of 139

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.pdf
https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.pdf


58 

 

Claim 7 

Claim 7 Accused Products 

7. The linear vibration module 

of claim 1 wherein the driving 

component comprises one or 

more electromagnetic coils 

that generate magnetic fields 

parallel to the directions in 

which the moveable 

component is driven by the 

driving component. 

Each Accused Product comprises the linear vibration module of claim 1 wherein the driving 

component comprises one or more electromagnetic coils that generate magnetic fields parallel to 

the directions in which the moveable component is driven by the driving component. For example, 

in the case of the Galaxy S22 Ultra, the driving component comprises one electromagnetic coil 

that generates a magnetic field parallel to the direction in which the moving mass moves. 

See, e.g.: 
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Claim 7 Accused Products 

 

Photograph of Galaxy S22 Ultra linear motor with components annotated. 
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Claim 8 

Claim 8 Accused Products 

[8pre] The linear vibration 

module of claim 1 

See analysis and evidence for claim 1 and remainder of claim 8. 

[8a] wherein the housing is a 

linear tube, capped at both 

ends by movable-component-

repelling components selected 

from one of mechanical 

springs and magnets; 

Each Accused Product comprises the linear vibration module of claim 1 wherein the housing is a 

linear tube, capped at both ends by movable-component-repelling components selected from one 

of mechanical springs and magnets. For example, the housing of the LVM in the Galaxy S22 Ultra 

is a linear tube, rectangular in cross-section, with mechanical springs capping each end. 

See, e.g.: 
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Claim 8 Accused Products 

 

Photograph of Galaxy S22 Ultra linear motor with components annotated. 

[8b] wherein the movable 

component is a magnet shaped 

Each Accused Product comprises the linear vibration module of claim 1 wherein the movable 

component is a magnet shaped to slide within the linear tube. For example, the movable 
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Claim 8 Accused Products 

to slide within the linear tube; 

and 

component of the LVM in the Galaxy S22 Ultra comprises magnets shaped to slide within the 

linear tube. 

See, e.g.: 
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Claim 8 Accused Products 

 
Photograph of Galaxy S22 Ultra linear motor with components annotated. 
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[8c] wherein the driving 

component is an 

electromagnetic coil. 

Each Accused Product comprises the linear vibration module of claim 1 wherein the driving 

component is an electromagnetic coil. For example, in the case of the Galaxy S22 Ultra, the 

driving component is an electromagnetic coil. 

See, e.g.: 
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Claim 8 Accused Products 

 

Photograph of Galaxy S22 Ultra linear motor with components annotated. 
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Claim 17 

Claim 17 Accused Products 

17. The linear vibration 

module of claim 1 wherein the 

control component controls 

supply of power from the 

power supply to the driving 

component to cause the 

moveable component to 

oscillate at a frequency and an 

amplitude that are 

independently specified by 

user input received from the 

user-input features. 

Each Accused Product comprises the linear vibration module of claim 1 wherein the control 

component controls supply of power from the power supply to the driving component to cause the 

moveable component to oscillate at a frequency and an amplitude that are independently specified 

by user input received from the user-input features. For example, in the case of the Galaxy S22 

Ultra, the haptic IC controls the supply of power from a power management unit (PMU) through a 

boost circuit and an amplifier to the drive coil, to cause the movable component to oscillate at a 

frequency and an amplitude that are independently specified by user input received from the user-

input features. See element [1f] above. 

See also, e.g.: 

 
Screenshot of Galaxy S22 Ultra haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 17 Accused Products 

 
Screenshot from Android API documentation at 

https://developer.android.com/develop/ui/views/haptics/custom-haptic-effects indicating that 

Android haptic primitives independently specify amplitude and frequency. 
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Claim 17 Accused Products 

 
Screenshot from Android API documentation at 

Exhibit 1022 - Page 68 of 139



69 

 

Claim 17 Accused Products 

https://developer.android.com/reference/android/os/VibrationEffect.Composition showing 

individual haptics primitives independently representing both amplitude and frequency. 

See also analysis and evidence for claim 1. 
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U.S. Patent No. 9,941,830 (“’830 Patent”) 

Accused Instrumentalities 

Samsung products with linear vibration motor technology, including without limitation the products listed below (“Accused 

Products”), infringe at least Claims 1, 2, 3, 4, 5, 6, 7, 8, and 17 of the ’830 Patent. Each Accused Product infringes the claims in 

substantially the same way, and the evidence shown in this chart is similarly applicable to each Accused Product. For example, each 

Accused Product includes a linear vibration motor and supports substantially the same haptic feedback features. Each claim limitation 

is literally infringed by each Accused Product. However, to the extent any claim limitation is not met literally, it is nonetheless met 

under the doctrine of equivalents because the differences between the claim limitation and each Accused Product would be 

insubstantial, and each Accused Product performs substantially the same function, in substantially the same way, to achieve the same 

result as the claimed invention. Notably, Samsung has not yet articulated which, if any, particular claim limitations it believes are not 

met by the Accused Products, listed below: 

 

• Galaxy S20+ 

• Galaxy S20 Ultra 

• Galaxy S21+ 

• Galaxy S21 Ultra 

• Galaxy S22 

• Galaxy S22+ 

• Galaxy S22 Ultra 

• Galaxy S23 

• Galaxy S23+ 

• Galaxy S23 Ultra 

• Galaxy Fold 1 

• Galaxy Z Fold 2 

• Galaxy Z Fold 3 

• Galaxy Z Fold 4 

• Galaxy Note10+ 

• Galaxy Note20 Ultra 
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Claim 1 

Claim 1 Accused Products 

[1pre]. A vibration module 

comprising: 

To the extent the preamble is limiting, each Accused Product comprises a vibration module as 

claimed. For example, even if this preamble were interpreted to require all of the components 

recited in the body of claim 1 to be part of a single vibration module, each Accused Product would 

still meet that requirement because it is a vibration module as claimed. 

For example, Galaxy S22 Ultra includes a linear motor and associated controller(s), including the 

haptic controller (e.g., Cirrus Logic CS40L26), application processor (e.g., Snapdragon 8 Gen 1 

SoC), power supply circuits, and connected user-input features such as a touchscreen. These 

components together form a vibration module as claimed, as described in connection with the 

claim limitations below. 

See, e.g.:  
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Claim 1 Accused Products 

 

Photograph of Samsung Galaxy S22 Ultra. 
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Claim 1 Accused Products 

 

Photograph of Samsung Galaxy S22 Ultra, annotated to identify location of linear motor/speaker 

assembly. 
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Claim 1 Accused Products 

 

Photograph of linear motor/speaker assembly with components annotated. 
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Claim 1 Accused Products 

 
Photograph of linear motor with components annotated. 
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Claim 1 Accused Products 

[1a] a housing; Each Accused Product comprises a housing. For example, the linear motor assembly in the Galaxy 

S22 Ultra contains a metal box that is soldered together to form a housing surrounding the moving 

mass, magnets, and driving coil therein. 

See, e.g.: 
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Claim 1 Accused Products 

 
Photograph of linear motor/speaker assembly with components annotated. 
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Claim 1 Accused Products 

 
Photograph of linear motor with components annotated. In this image, the housing has been split 

apart, with the top of the housing visible behind the fixed driving coil and the rest of the housing 

enclosing the spring, moving component, and magnets. 
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Claim 1 Accused Products 

[1b] a moveable component; Each Accused Product comprises a moveable component. For example, the linear motor assembly 

includes a moving mass to produce a vibration effect. 

See, e.g.: 
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Claim 1 Accused Products 

Photograph of linear motor with components annotated. The moveable component includes both a 

mass and magnets, fixed together so that they can move as one component linearly within the 

housing. 

[1c] a power supply; Each Accused Product comprises a power supply. For example, the linear motor driving coil 

(described below) receives power from one or more voltage regulators within the Accused 

Product, which supply power to the coil over wires. 

See, e.g.: 
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Claim 1 Accused Products 

 

Photograph of linear motor with components annotated (wires supplying power depicted at top 

right). 

See also claim elements below. 
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Claim 1 Accused Products 

[1d] user-input features; Each Accused Product comprises user-input features. For example, the Samsung Galaxy S22 Ultra 

comprises a touchscreen, a microphone, cameras, and other user-input features. 

[1e] a driving component that 

drives the moveable 

component to oscillate within 

the housing; and 

Each Accused Product includes a driving component that drives the moveable component to 

oscillate within the housing. For example, the linear motor includes a driving coil that is fixed in 

place and forms electromagnetic fields for driving a magnetic moving mass in an oscillating 

motion. 

See, e.g.: 
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Claim 1 Accused Products 

 

Photograph of linear motor with components annotated. 
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Claim 1 Accused Products 

 
Oscilloscope trace of voltage across coil driving pins, showing positive and negative voltages for 

driving the mass in each of two opposite directions, resulting in an oscillating motion. 

[1f] a control component that 

controls supply of power from 

the power supply to the driving 

component to cause the 

moveable component to 

oscillate at a frequency and an 

amplitude specified by one or 

more stored values. 

Each Accused Product comprises a control component that controls supply of power from the 

power supply to the driving component to cause the moveable component to oscillate at a 

frequency and an amplitude specified by one or more stored values. 
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Claim 1 Accused Products 

For example, the haptic controller (e.g., Cirrus Logic CS40L26) receives serial or other data from 

the application processor (e.g., Snapdragon 8 Gen 1 SoC) to control the intensity and pattern of 

the desired oscillation. In one non-limiting example, the control component as claimed 

corresponds to the combination of physical circuits within the haptic controller and the application 

processor. In another non-limiting example, the control component as claimed corresponds to 

physical circuits within the haptic controller. The haptic controller and/or application processor 

may implement the claimed functionality in hardware circuits and/or with firmware. These control 

signals are sent and received using a protocol for commanding haptic patterns. Software 

executable on the application processor provided by Samsung (e.g., Android kernel, operating 

system, and user-space software), including its own system software, specifies stored frequencies 

and amplitudes. This application software configures the vibrational behaviors and modes. In one 

non-limiting example, the application software forms part of the control component as claimed. In 

another non-limiting example, the existence and use of the application software is probative of the 

structure and configuration of the control component as claimed but does not form a part of the 

control component. In one non-limiting example, selecting different vibration patterns or creating 

a custom vibration pattern in the “Sounds and vibration” settings menu causes the movable 

component to oscillate at a frequency and amplitude dictated by stored values of the selected 

pattern. 

In one non-limiting example, the “stored values” as claimed are values stored on the application 

processor or associated volatile or non-volatile memory representing intended frequency and/or 

amplitude values. In another non-limiting example, the “stored values” as claimed are design, 

configuration, or tuning values stored in the haptic controller.  

See, e.g.: 
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Claim 1 Accused Products 

 

Screenshot of https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

showing Cirrus Logic haptic driver IC. 
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Claim 1 Accused Products 

 

Screenshot of Cirrus Logic haptic driver description, available at 

https://www.cirrus.com/products/cs40l26-26b/.  
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Claim 1 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 1 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 1 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf, indicating support for Android 12 haptic APIs and audio coupled haptics.  
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Screenshot of https://www.verizon.com/support/knowledge-base-300923/ describing vibration 

settings. 
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Claim 1 Accused Products 

 

Screenshot of https://www.samsung.com/za/support/mobile-devices/how-to-improve-the-

vibration-of-your-galaxy-s22-device/ describing vibration settings. 
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Claim 1 Accused Products 

 

Screenshot of https://www.samsung.com/za/support/mobile-devices/how-to-improve-the-

vibration-of-your-galaxy-s22-device/ describing vibration settings. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 

Screenshot of video entitled “How to Enter Vibration Settings in SAMSUNG Galaxy S22 Ultra – 

Find Vibration Options,” available at https://www.youtube.com/watch?v=BhIw8-yQhXM. 
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Claim 1 Accused Products 

 
Screenshot from Android API documentation at 

https://developer.android.com/develop/ui/views/haptics/custom-haptic-effects indicating one non 

limiting example where the Android operating system includes stored values representing “both 

amplitude and frequency” 
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Claim 1 Accused Products 

 
Screenshot from Android API documentation at 
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https://developer.android.com/reference/android/os/VibrationEffect.Composition showing 

individual haptics primitives independently representing both amplitude and frequency 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf, showing “storage” for stored values. 
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Claim 1 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf, showing “memory” for stored values. 
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Claim 1 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf, showing tuning process that can generate stored values. 

Claim 2 

Claim 2 Accused Products 

[2pre] The vibration module of 

claim 1 wherein the control 

component is one of: 

Each Accused Product comprises the linear vibration motor of claim 1 wherein the control 

component is as claimed in claim 2. 

See analysis and evidence for claim 1 and remainder of claim 2. 

[2a] an variable oscillator 

circuit with additional control 

circuitry; and  

This alternative portion of claim 2 is not asserted at this time. If any Accused Product(s) include a 

variable oscillator circuit as claimed, information regarding that circuit would be within the sole 

possession of Defendant and/or relevant third parties, and Revel reserves the right to assert this 

alternative portion if fact discovery uncovers such a circuit. 
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Claim 2 Accused Products 

[2b] a control component that 

includes a microprocessor, 

Each Accused Product comprises a control component that includes a microprocessor. For one 

example, in the Galaxy S22 Ultra, the control component includes a processor in the form of the 

device’s application processor. For another example, the Cirrus Logic haptic driver IC in the 

Galaxy S22 Ultra includes a microprocessor, including at least a digital signal processor (DSP). 

See, e.g.: 

 
https://www.samsung.com/us/smartphones/galaxy-s22-ultra/compare/?device-1=samsung-galaxy-

s22-ultra&device-2=samsung-galaxy-s22%2B&device-3=samsung-galaxy-s22  
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Claim 2 Accused Products 

 

Screenshot of https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

showing Cirrus Logic haptic driver IC. 
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Claim 2 Accused Products 

 

Screenshot of Cirrus Logic haptic driver description, available at 

https://www.cirrus.com/products/cs40l26-26b/.  

Exhibit 1022 - Page 107 of 139

https://www.cirrus.com/products/cs40l26-26b/


39 

 

Claim 2 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  

Exhibit 1022 - Page 108 of 139

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.pdf
https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.pdf


40 

 

Claim 2 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 2 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  

[2c] a control program, stored 

in an electronic memory 

within, or separate from, the 

microprocessor, the control 

program executed by the 

microprocessor to control 

supply of power from the 

power supply to the driving 

component to cause the 

moveable component to 

oscillate at a frequency and an 

Each Accused Product comprises a control program, stored in an electronic memory within, or 

separate from, the microprocessor, the control program executed by the microprocessor to control 

supply of power from the power supply to the driving component to cause the moveable 

component to oscillate at a frequency and an amplitude specified by the one or more stored values. 

For example, the application processor (e.g., Snapdragon 8 Gen 1 SoC) transmits serial or other 

data using control programs stored within the Application Processor’s cache or RAM and/or 

nonvolatile memory. For another example, on information and belief the microprocessor within 

the haptic IC (e.g., Cirrus Logic CS40L26) stores and executes a control program (e.g. firmware). 

In either case, the control program directly or indirectly causes the driving component to cause the 

movable component to oscillate at a frequency and an amplitude specified by the one or more 

stored values. See claim elements [1f] and [2a] above. 
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Claim 2 Accused Products 

amplitude specified by the one 

or more stored values. 

See also, e.g.: 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf. 
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Claim 2 Accused Products 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 3 

Claim 3 Accused Products 

3. The vibration module of 

claim 1 wherein the control 

component receives output 

signals from sensors within the  

vibration module during 

operation of the vibration 

module and adjusts one or 

more operational control 

outputs of the control 

component according to the 

received output signals from 

the sensors. 

Each Accused Product comprises the vibration module of claim 1 (see claim 1 above) wherein the 

control component receives output signals from sensors within the vibration module during 

operation of the vibration module and adjusts one or more operational control outputs of the 

control component according to the received output signals from the sensors. For example, in the 

case of the Galaxy S22 Ultra and its Cirrus Logic CS40L26 haptic IC, the driver coil (e.g., the 

“LRA load” in the Cirrus data sheet) forms a sensor responsive to the position, velocity, and other 

aspects of the vibration of the movable component (e.g. the “load condition” described in the 

Cirrus data sheet). The haptic IC, using a closed-loop control program, “[d]ynamically adjusts to 

the LRA in real time” and “adapts the signal Vin” using this sensor data. The signal Vin, as 

described in the Cirrus data sheet, corresponds to one non-limiting example of an operational 

control output as claimed. 

See, e.g.: 
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Claim 3 Accused Products 

 

Screenshot of https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

showing Cirrus Logic haptic driver IC. 
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Claim 3 Accused Products 

 

Screenshot of Cirrus Logic haptic driver description, available at 

https://www.cirrus.com/products/cs40l26-26b/.  
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Claim 3 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 4 

Claim 4 Accused Products 

4. The vibration module of 

claim 1 wherein the control 

component adjusts the one or 

more operational control 

outputs of the control 

component according to the 

received output signals from 

the sensors in order that 

subsequent operation of the 

vibration module produces 

desired outputs from the one or 

more sensors corresponding to 

one or more operational 

control parameters. 

Each Accused Product comprises the vibration module of claim 1 (see claim 1 above) wherein the 

control component adjusts the one or more operational control outputs of the control component 

according to the received output signals from the sensors in order that subsequent operation of the 

vibration module produces desired outputs from the one or more sensors corresponding to one or 

more operational control parameters. For example, in the case of the Galaxy S22 Ultra and its  

Cirrus Logic CS40L26 haptic IC, the driver coil (e.g., the “LRA load” in the Cirrus data sheet) 

forms a sensor responsive to the position, velocity, and other aspects of the vibration of the 

movable component (e.g. the “load condition” described in the Cirrus data sheet). The haptic IC, 

using a closed-loop control program, “[d]ynamically adjusts to the LRA in real time” and “adapts 

the signal Vin” using this sensor data. Because it is a closed-loop control program, it is designed 

to adjust and/or adapt its control outputs (e.g., “Vin” in the Cirrus Logic datasheet and/or another 

signal corresponding to amplitude and/or frequency) so that the subsequently received output 

signals correspond to the operational control parameter(s) specifying a desired result (e.g. “VREF” 

in the Cirrus Logic datasheet, a desired amplitude, and/or a desired frequency). In another non-

limiting example, the operation control parameter(s) may be specified by software running on the 

application processor, e.g. through an Android API. 

See, e.g.: 
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Claim 4 Accused Products 

 

Screenshot of https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

showing Cirrus Logic haptic driver IC. 
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Claim 4 Accused Products 

 

Screenshot of Cirrus Logic haptic driver description, available at 

https://www.cirrus.com/products/cs40l26-26b/.  
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Claim 4 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 4 Accused Products 

 
Screenshot from Android API documentation at 

https://developer.android.com/develop/ui/views/haptics/custom-haptic-effects indicating one non 

limiting example where the Android operating system can provide operational control parameters 

representing strength of vibration and frequency. 

Claim 5 

Claim 5 Accused Products 

[5a] The vibration module of 

claim 4 wherein the one or 

more operational control 

parameters is a strength of 

vibration produced by the 

oscillation of the moveable 

component; and 

Each Accused Product comprises the vibration module of claim 4 wherein the one or more 

operational control parameters is a strength of vibration produced by the oscillation of the 

moveable component. For example, in the case of the Galaxy S22 Ultra, the haptic IC 

“dynamically adapts to the LRA in real time” and “senses the load condition and adapts the signal 

Vin to drive for the back-emf to follow VREF.” 

See, e.g.: 
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Claim 5 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf, showing that the SVC system is designed to maximize the strength of vibration (measured as 

“acceleration”), indicating that the operational control parameter(s) correspond to the strength of 

vibration.  
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Claim 5 Accused Products 

[5b] wherein the one or more 

operational control outputs is a 

frequency at which the control 

component drives the 

moveable component to 

oscillate, the control 

component dynamically 

adjusting the power supplied 

to the driving component to 

produce oscillation of the 

movable component at a 

resonant frequency for the 

vibration module. 

Each Accused Product includes a vibration module wherein the one or more operational control 

outputs is a frequency at which the control component drives the moveable component to 

oscillate, the control component dynamically adjusting the power supplied to the driving 

component to produce oscillation of the movable component at a resonant frequency for the 

vibration module. For example, in the case of the Galaxy S22 Ultra, the haptic IC performs 

“dynamic tuning with advanced closed-loop automated characterization” in order to “handle[] 

changes in actuator characteristics to eliminate the need to fine tune for long hours.” On 

information and belief, this explicit discussion of “closed-loop” refers to using a closed-loop 

control program in order to determine the resonant frequency for the vibration module, as claimed. 

See, e.g., element [2c] and claim 4 above. 

See also, e.g.: 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 6 

Claim 6 Accused Products 

[6a] The vibration module of 

claim 4 wherein the one or 

more operational control 

parameters include both a 

strength of vibration produced 

by the oscillation of the 

moveable component and a 

current operational mode; and 

Each Accused Product comprises the vibration module of claim 4 wherein the one or more 

operational control parameters include both a strength of vibration produced by the oscillation of 

the moveable component and a current operational mode. For example, in the case of the Galaxy 

S22 Ultra, the haptic IC “dynamically adapts to the LRA in real time” and “senses the load 

condition and adapts the signal Vin to drive for the back-emf to follow VREF.” The operational 

control parameters as claimed include, for example, VREF, the waveform input to the haptic 

controller, control parameters regarding the operation of the haptic controller (e.g., a parameter 

enabling SVC) and/or control parameters provided by software running on the application 

processor (e.g. via the user selection of a particular vibration pattern, or via an Android API 

selecting a particular haptic effect). See, e.g., element [1f]. 

See also, e.g.: 
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Claim 6 Accused Products 

 

Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 6 Accused Products 

 
Screenshot of Android API documentation, available at 

https://developer.android.com/reference/android/os/VibrationEffect, describing API for defining 

haptic effect operational modes. 

[6b] wherein the one or more 

operational control outputs is a 

control output that determines 

a current supplied by the 

power supply to the driving 

Each Accused Product includes a vibration module wherein the one or more operational control 

outputs is a control output that determines a current supplied by the power supply to the driving 

component and a frequency at which the control component drives the moveable component to 

oscillate. For example, in the case of the Galaxy S22 Ultra, the haptic IC performs “dynamic 

tuning with advanced closed-loop automated characterization” in order to “handle[] changes in 
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Claim 6 Accused Products 

component and a frequency at 

which the control component 

drives the moveable 

component to oscillate. 

actuator characteristics to eliminate the need to fine tune for long hours.” See claim 4 above. On 

information and belief, the control output determines, directly or indirectly, the current supplied to 

the driving coil and the frequency at which the movable component is driven to oscillate. For 

example, even if the non-limiting example control output labeled “Vin” in the Cirrus Logic data 

sheet is itself a voltage, that voltage directly or indirectly dictates the current supplied by the 

“driver” to the magnetic coil due to the specific architecture of the closed-loop control system 

described in the Cirrus Logic datasheet. Similarly, based on the specific architecture of the closed-

loop control system described in the Cirrus Logic datasheet, Vin must directly or indirectly 

determine the driving frequency (e.g. through the frequency of Vin itself). 

See also, e.g.: 

 
Screenshot of haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 7 

Claim 7 Accused Products 

7. The vibration module of 

claim 1 wherein the driving 

component comprises one or 

more electromagnetic coils 

that generate magnetic fields 

parallel to the directions in 

which the moveable 

component is driven by the 

driving component. 

Each Accused Product comprises the vibration module of claim 1 wherein the driving component 

comprises one or more electromagnetic coils that generate magnetic fields parallel to the 

directions in which the moveable component is driven by the driving component. For example, in 

the case of the Galaxy S22 Ultra, the driving component comprises one electromagnetic coil that 

generates a magnetic field parallel to the direction in which the moving mass moves. 

See, e.g.: 

Exhibit 1022 - Page 128 of 139



60 

 

Claim 7 Accused Products 

 

Photograph of Galaxy S22 Ultra vibration motor with components annotated. 

Exhibit 1022 - Page 129 of 139



61 

 

Claim 8 

Claim 8 Accused Products 

[8pre] The vibration module of 

claim 1 

See analysis and evidence for claim 1 and remainder of claim 8. 

[8a] wherein the housing is a 

tube, capped at both ends by 

movable-component-repelling 

components selected from one 

of mechanical springs and 

magnets; 

Each Accused Product comprises the vibration module of claim 1 wherein the housing is a tube, 

capped at both ends by movable-component-repelling components selected from one of 

mechanical springs and magnets. For example, the housing of the LVM in the Galaxy S22 Ultra is 

a tube, rectangular in cross-section, with mechanical springs capping each end. 

See, e.g.: 
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Claim 8 Accused Products 

 

Photograph of Galaxy S22 Ultra vibration motor with components annotated. 
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Claim 8 Accused Products 

[8b] wherein the movable 

component is a magnet shaped 

to slide within the tube; and 

Each Accused Product comprises the vibration module of claim 1 wherein the movable 

component is a magnet shaped to slide within the tube. For example, the movable component of 

the LVM in the Galaxy S22 Ultra comprises magnets shaped to slide within the tube. 

See, e.g.: 
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Claim 8 Accused Products 

 
Photograph of Galaxy S22 Ultra vibration motor with components annotated. 
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Claim 8 Accused Products 

[8c] wherein the driving 

component is an 

electromagnetic coil. 

Each Accused Product comprises the vibration module of claim 1 wherein the driving component 

is an electromagnetic coil. For example, in the case of the Galaxy S22 Ultra, the driving 

component is an electromagnetic coil. 

See, e.g.: 
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Claim 8 Accused Products 

 

Photograph of Galaxy S22 Ultra vibration motor with components annotated. 
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Claim 17 

Claim 17 Accused Products 

17. The vibration module of 

claim 1 wherein the control 

component controls supply of 

power from the power supply 

to the driving component to 

cause the moveable component 

to oscillate at a frequency and 

an amplitude that are 

independently specified by 

user input received from the 

user-input features. 

Each Accused Product comprises the vibration module of claim 1 wherein the control component 

controls supply of power from the power supply to the driving component to cause the moveable 

component to oscillate at a frequency and an amplitude that are independently specified by user 

input received from the user-input features. For example, in the case of the Galaxy S22 Ultra, the 

haptic IC controls the supply of power from a power management unit (PMU) through a boost 

circuit and an amplifier to the drive coil, to cause the movable component to oscillate at a 

frequency and an amplitude that are independently specified by user input received from the user-

input features. See element [1f] above. 

See also, e.g.: 

 
Screenshot of Galaxy S22 Ultra haptic driver datasheet, available at 

https://statics.cirrus.com/pubs/proBulletin/CS40L26_B_Smart_Haptics_Driver_Product_Bulletin.

pdf.  
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Claim 17 Accused Products 

 
Screenshot from Android API documentation at 

https://developer.android.com/develop/ui/views/haptics/custom-haptic-effects indicating that 

Android haptic primitives independently specify amplitude and frequency. 
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Claim 17 Accused Products 

 
Screenshot from Android API documentation at 
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https://developer.android.com/reference/android/os/VibrationEffect.Composition showing 

individual haptics primitives independently representing both amplitude and frequency. 

See also analysis and evidence for claim 1. 
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