Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

Subject to its express reservation of rights to supplement or amend its contentions as may be appropriate in view of discovery, further
investigation, and/or the claim construction process, Plaintiff Stratasys, Inc. (“Plaintiff” or “Stratasys”) provides its preliminary
disclosure of asserted claims and infringement contentions to Shenzhen Tuozhu Technology Co., Ltd., Shanghai Lunkuo Technology
Co., Ltd., Bambulab Limited and Tuozhu Technology Limited (collectively, “Defendants” or “Bambu Lab”), pursuant to the Court’s
Scheduling Order, D.I. 20; the Court’s October 30, 2024 Order extending the time to comply with P.R. 3-1, 3-2, 3-3, and 3-4, D.I. 22;
and P.R. 3-1. Nothing in these contentions should be interpreted as an admission or concession regarding the scope of the asserted
claims.

Disclosure of Asserted Claims for U.S. Patent No. 11,167,464 (“the 464 Patent”) under P.R. 3-1(a): Claims 1, 2, 3, 4, 5, 6, 12, 13, 14,
15,17, and 18.

Disclosure of Accused Instrumentalities for the ’464 Patent under P.R. 3-1(b): For each of the Asserted Claims, all Bambu Lab branded
or manufactured three-dimensional (3-D) printers with a tag reader, including but not limited to the Bambu Lab X1C, X1E, P1S, P1P,
A1, and A1 mini printers, alone or in combination with Bambu Lab software, such as Bambu Studio and Bambu Handy, run on a device,
and/or in combination with the Bambu Lab Automatic Material System (“AMS”) or AMS Lite and all Bambu Lab Parts.

Bambu Lab has not yet produced any discovery. Based on information available to-date, the Bambu Lab X1C and X1E have no
material differences relevant to these infringement contentions. The X1E includes several upgrades over the X1C, including an active
heating chamber, an Ethernet socket, and certain air purification filters. https://bambulab.com/en/x1e. The X1E is also better for
certain filament types and has a higher max temperature for the toolhead. /d. Accordingly, references to components or functionality of
either the X1C or X1E in this chart—other than the heating chamber, ethernet socket, and certain air purification filters that are only in
the X1E—apply to both printers.

Based on information available to-date, the Bambu Lab P1S and PIP have no material differences relevant to these infringement
contentions. The PI1S includes several upgrades over the P1P, including an enclosure, air filter, and cooling fans. See
https://us.store.bambulab.com/collections/3d-printer/products/pls (comparing P1P to P1S). The P1P is also ideal for certain filament
types. Id. Accordingly, references to components or functionality of either the P1S or P1P in this chart—other than the enclosure, air
filter, and cooling fans that are only in the P1S—apply to both printers.

Additionally, “controlling and operating the AMS on Bambu Studio and Bambu Handy is essentially the same [on the P1 series] as on
the X1.” https://wiki.bambulab.com/en/p1/manual/connect-ams. Accordingly, references in this chart to operation of the AMS with the
X1 series also apply to operation of the AMS with the P1 series, and vice versa.
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Based on information available to-date, the Bambu Lab Al and Al mini have no material differences relevant to these infringement
contentions. See https://bambulab.com/en-us/compare (comparing Al and A1 mini upon selection). The Al includes several upgrades
over the A1 mini, including a larger build volume, higher max build plate temperature, and larger display. /d. Accordingly, references
to components or functionality of either the A1 or A1 mini in this chart—other than the larger build volume, higher max build plate
temperature, and larger display—apply to both printers.

Additionally, the Bambu Lab Al and Al mini as “Al series printers can only be connected to one AMS lite for use.”
https://wiki.bambulab.com/en/ams-lite/manual/fag. Accordingly, references in this chart to the operation of the AMS Lite with the Al
printer also applies to the operation of the AMS Lite with the A1 mini printer, and vice versa.

Disclosure of Priority Date under P.R. 3-1(e): The asserted claims of the *464 Patent are each entitled to a priority date of at least October
28, 2013.

Disclosures under P.R. 3-1(c)-(d): Stratasys identifies in the chart below specifically where each element of each Asserted Claim is
found within each Accused Instrumentality.

Disclosure under P.R. 3-1(f): At this time, Stratasys does not intend to rely on the assertion that its own products or other instrumentalities
practice the claimed invention. Stratasys reserves the right to amend and/or supplement this disclosure as discovery progresses.
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Claim Bambu Lab
1. A method, To the extent the preamble of the claim is limiting, the Accused Instrumentalities are each used for
comprising: reading data from a tag included on a supply of a build material using a tag sensor in communication with

reading data from a
tag included on a
supply of a build
material using a tag
sensor in
communication with
a controller of a
three-dimensional
printer, the data
including at least
one property of the
build material;

a controller of a three-dimensional printer, in which the data includes at least one property of the build
material.

For example, Bambu Lab sells various additive manufacturing systems with 3D printers, including the
X1C, X1E, and P1S, P1P, Al and A1 mini. See, e.g., https://bambulab.com/en/x1:
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1. Touchscreen

8. Micro SD
9. Toolhead

10. X-axis Carbon Rods

2. Chamber Light

3. Y-axis Linear Red

11. Auxiliary Fan

12. Heatbed
———

5. Z-axis Linear Rod

6. Z-axis Threaded Rod

7. Bed Leveling Knob

https://wiki.bambulab.com/en/x 1

“How does X1 work?
The X1 3D printer is a machine that uses plastic filament as the material for creating 3D objects.

Most of the time, the printable objects are files with the .stl extension that hold the 3D model which needs
to be processed before it’s ready to be printed with a piece of software called a slicer.

The slicer, in our case the Bambu Lab Studio, takes that .stl file and slices it into layers which are then
printed by the X1. All these slices are then converted into code, a type of language which tells the
machine how to move its axis to print the model.

Besides the movement, the slicer is also able to integrate various other settings inside the generated file,
like the temperatures of the filament, printing speeds, and generate supports for some sections of the
print.”
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https://wiki.bambulab.com/en/x1/manual/intro-x1

The Bambu Lab X1C and X1E are largely the same; the X1E includes several upgrades over the X1C,
including an active heating chamber, an ethernet socket, and certain air purification filters.
https://bambulab.com/en/x1e. The X1E is also better for certain filament types and has a higher max
temperature for the toolhead. /d. Accordingly, references to components or functionality of either the X1C
or X1E in this chart—other than the heating chamber, ethernet socket, and certain air purification filters
that are only in the X1E—apply to both printers.

1. Screen

8. Micro SD

2, Chamber Light
9. Toolhead

3. Y-axis Linear Rod
10. X-axis Carbon Rods

11. Auxiliary Fan

5. Z-axis Linear Rod

6. Z-axis Threaded Rod 12. Heatbed

13. Build Plate

7. Bed Leveling Knob

https://wiki.bambulab.com/en/p1

““How does the P1 series work?
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The Bambu Lab P1 inherits the X1 series' renowned kinematics and motion control technology and the
wealth of sensors that ensure its reliability. It can connect the automatic material system (AMS) for multi-
color printing. Great for beginners, professionals, or others who enjoy the fun of being creative, the P1P
has been designed for easy setup and use in minutes. Additionally, it allows upgrading and customizing
hardware with mod-friendly features for people to enjoy the fun of making their one-of-a-kind 3D
printer.”

https://wiki.bambulab.com/en/p1/manual/intro-plp

https://us.store.bambulab.com/products/p1p?gad source=1&gclid=Cj0KCQiAlsySBhDeARIsABRc6Zuil

LA-KILBpMwwul0CIBEnkbX0Oizh2T2VXHke9Y1d ufwl MvZNDOAaAjzfEALw_wcB
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The Bambu Lab P1S and P1P are largely the same; the P1S includes several upgrades over the P1P,
including an enclosure, air filter, and cooling fans. See https://us.store.bambulab.com/collections/3d-
printer/products/pls (comparing P1P to P1S). The P1P is also ideal for certain filament types. /d.
Accordingly, references to components or functionality of either the P1S or P1P in this chart—other than
the enclosure, air filter, and cooling fans that are only in the P1S—apply to both printers.

7. Bambu USB-C Cable

8. Filament Cutter Lever

9. Live View Camera

2. Toolhead -
.. . . ® | banen

3. X-axis Assembly

10. Z-axis leadscrew

4. Purge Wiper
11. Part Cooling Fan
13. Nozzle Wiper

15. Micro SD Card

5. Silicone Sock for Hotend

6. Heatbed

https://wiki.bambulab.com/en/al

“How does the A1 work?

The A1 3D printer is a machine that uses plastic filament to create 3D objects. It can transform digital
models into physical objects. The working principle of the A1 typically involves the following steps:
Creation or acquisition of a digital model
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First, generate a 3D model or obtain an existing digital model using computer-aided design software,
online resources, or other means.

Slicing

Next, Bambu Studio slices the digital model into multiple thin layers. Each layer's information is
converted into "G-code," a language understood by the printer. The G-code provides instructions to the
printer regarding movement paths and speeds of the different axes during the printing process.

Preparing the printer

Before initiating the printing process, the printer needs to be prepared. This involves loading the printing
filament, positioning the build plate, and calibrating the printer's parameters to ensure optimal print
quality.

Printing

Once all preparations are complete, the A1 printer gradually constructs the object layer by layer on the
print platform.”

https://wiki.bambulab.com/en/al/manual/intro-al




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

1. Filament Hub 9. USB C Cable

2. Toolhead 10. Filament Cutter Lever

11. Camera

3. X-axis Linear Rail

4. Purge Wiper | ~ 12. Z-axis Linear Rail

5. Hotend Silicone Sock 13. Part Cooling Fan
.
6. Build Plate i 14. Nozzle

7. Heatbed r = 15. Touchscreen

16. AMS Ports
8. Y-axis Linear Rail
17. Micro SD Card

https://wiki.bambulab.com/en/al-mini

“How does the A1 mini work?

The A1 mini 3D printer is a machine that uses plastic filament to create 3D objects. It can transform
digital models into physical objects. The working principle of the A1 mini typically involves the
following steps:

Creation or acquisition of a digital model:
First, you need to create a 3D model or acquire an existing digital model. This can be done through
computer-aided design software, online resources, or other sources.

Slicing

Next, Bambu Studio slices the digital model into multiple thin layers. The information for each layer is
automatically converted into a language that the printer can understand, known as "G-code." This code
instructs the printer on the movement paths and speeds of the various axes during the printing process.
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Preparing the printer
Before starting the printing process, you must prepare the printer. This includes loading the printing
filament, placing the build plate, and calibrating the printer's parameters to ensure print quality.

Printing

Once everything is prepared, the A1 mini gradually prints layer by layer onto the print platform, gradually
building the object.”

https://wiki.bambulab.com/en/al-mini/manual/intro-al-mini

Bambu Lab sells an automatic material systems (AMS) used with X1 and P1 series Bambu Lab 3D
printers in Bambu Lab additive manufacturing systems. For example, the Automatic Material System
includes four filament bays or slots that each receive a spool of filament. See, e.g.,
https://bambulab.com/en/x1:

T : Color, the ultimate expression of
MHWMMMWW Y T emotions, is brought to you by
Bambu Lab's Automatic Material
System (AMS). You can now enjoy
= — printing freely in multiple colors and
materials, a 3D Printing Maestro.

ErRAMS @ TE_T 2 @

Airtight Humidity Sensor  Parallel 4¥4  2-Stage Feeding Filament Buffer

See also https://wiki.bambulab.com/en/x 1/manual/connect-ams (explaining how to connect the AMS to

10
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the X1 series).

11
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See also https://wiki.bambulab.com/en/p1/manual/connect-ams (explaining how to connect the AMS to
the P1 series):

“Connect AMS to P1 series
How to connect the AMS (automated material system) to the P1P

The Bambu Lab P1 series inherits the X1 series' renowned kinematics and motion control technology,
including AMS compatibility.

After connecting the AMS to the P1P, controlling and operating the AMS on Bambu Studio and Bambu
Handy is essentially the same as on the X1. This article simply covers the instructions for connecting
AMS to P1P; for AMS control and operation, please see the wiki videos and text tutorials of the X1 series
listed below.”

Also, the Automatic Material System Lite used with the Al and A1 mini printers includes four filament

12
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slots or positions that each receive a spool of filament. See https://us.store.bambulab.com/products/ams-
lite.

*The filaments in the picture are sold seperately

See also https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite:

“AMS, short for Automated Material System, collaborates with 3D printers to accomplish automated

13
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multi-color printing. AMS lite is one variant of the Automated Material Systems developed by Bambu
Lab. This article aims to outline the modules, primary functions, and workflow of AMS lite.

1. The A1 series printers can be connected to a single AMS lite, limiting its support to a maximum of 4-
color printing.”

The AMS includes RFID tag sensors, and Bambu Lab filament spools include RFID tags on both sides of
the filament roll. When a tagged spool is placed in a filament slot or position of the AMS, a tag sensor in
the AMS reads the data stored on the tag. See, e.g., https://us.store.bambulab.com/products/ams-rfid-
board:

14
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v B} AMSRFID Board | Bambu Labl X = +

< c 25 us.store.bambulab.com/products/ams-rfid-board B LS E Ay
N Bambu : . B=
=. Lab Store Printers Filament Maker's Supply Accessories Spare Parts Support P\ Q \:__7 =

AMS RFID Board

$9.99 USD

' PayPal Pay in 4 interest-free payments on purchases of $30-81,500. Learn more

Shop now. Pay with Klarna. Learn more | Klarmea
Compatibility

AMS

Quantity:

- 1+

Order Info
e QOrder will be shipped out from USA warehouse in 1-3 business days

once being processed

s Free shipping on orders over $49

« Free shipping on orders over $199 to remote areas including Alaska,
Hawaii, Puerto Rico, Guam and Northern Mariana Islands

.'g'"'. -.pay 4P OOV pomets  GPay [ 4 » -:hup
" VISA  Riama.

Overview

The RFID sensor is used to identify Bambu Lab filament from the spool and set printing parameters accordingly.

Also see https://wiki.bambulab.com/en/x 1/manual/intro-ams regarding the AMS:

15
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Bambulab AMS RFID readers and sniffing

The Bambulab AMS RFID readers are locate between slot 1&2 and slot 3&4

“RFID system
The RFID System can automatically identify the RFID tag on the Bambulab filament spools, which can
then sync the filament information to the Bambulab slicer (Bambu Studio).”

16
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Also see https://wiki.bambulab.com/en/ams/manual/ams-function-introduction:

“Reading RFID

Bambu's official filament roll has RFID tags on both sides, and on AMS there are two RFID-reading
circuit boards that can read the filament information.

18
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RFID reading function can be set on the screen for updates on insertion/startup. If “Update on Insertion”
is enabled, AMS starts to read the filament RFID after pre-loading. Similarly, with "Update on startup"
enabled, after each restart of the printer, it will also start reading the RFID of each slot filament in turn.

~ Update on insertion

information until printing is cc
+ Update on startup
T \ cally

ading will roll filament

_| Update femaining capacity

v AMS filament backup

Auto Calibrate

Reset AMS information

You can also manually click the icon above each slot on the screen/slicer for RFID reading.

20




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

Ext Spool (2 AMS ? Tips
Choose an AMS slot then
press "Load” or "Unload” to

i A 0 44 automatically load or
R unload filament.

PLA PLA PLA PLA

Lo Lo L0 L0

( Unload @ (Guidej (Retry)

Click to read RFID

When AMS reads the RFID, it will preload first to tighten the filament roll. It then sends the filament out
of AMS a section to turn the spool, allowing the circuit board to scan the RFID tag and read the RFID
information.”

Regarding the AMS Lite, see https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite:

“Reading RFID
Each slot in AMS lite has a corresponding RFID coil. You just need to place the spool on the rotary holder
of each slot and insert the filament to read its information.

21
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RFID reading function can be set on the slicer for update on insertion/startup, or you can also manually
click the icon beside each slot on the slicer for reading RFID.

22
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AMS Settings

Insertion update

The AMS will automatically read the filament information
when inserting a new Bambu Lab filament spool. This takes
about 20 seconds.

Note: if new filament is inserted during printing, the AMS
will not automatically read any information until printing has
finished.

Update on startup

The AMS will automatically read the information of inserted
filament on start-up. It will take about 1 minuteThe reading
process will rotate the filament spools.

AMS filament backup

AMS will continue to another spool with the same filament
properties automatically when current filament runs out.

T {_ 4 \'1
{ — |
._._\ !
oy / "{—
{ S
b "
I
" : )
[ _i———_____/" 4
o
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The three dimensional printer includes a controller such as an SOC, CPU, and/or MCU.

The X1 has many electronic components inside, but here are the most important:

Logic Board

Every 3D printer comes with a logic board that has the CPU, stepper drivers, and the required connections for
different electronics attached to the printer. In the case of the X1, the board has a quad-core CPU and a dual-core
MCU.

The CPU handles the smart capabilities of the X1 including the Al spaghetti detection, flow calibration, vibration
compensation, and the connection between the Slicer/App and the printer.

The MCU handles the actual movement of the printer after getting the stream of g-code from the CPU.

https://wiki.bambulab.com/en/x1/manual/intro-x1

24
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Dual-Core 32 bit MCU
advanced motion control

https://bambulab.com/en/x 1

25
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See also https://wiki.bambulab.com/en/al/manual/intro-al:

Circuit board

The main control board of the A1 printer consists of a low-power SoC (System-on-
Chip) with a dual-core processor, Wi-Fi baseband, Bluetooth baseband, RF module,
and other peripherals. It also includes a dual-core MCU (Microcontroller Unit) and a
single-core MCU. Additionally, it incorporates stepper motor drivers and connectors
required for connecting various electronic devices to the printer.

The SoC is primarily responsible for handling the user interface of the A1 printer and
managing the connection between the slicing software/mobile application and the
printer. On the other hand, the MCU controls the printer's heating and movement aftel
receiving the CPU's G-code stream.

See also https://wiki.bambulab.com/en/al-mini/manual/intro-al-mini:

“Electrical Components

The A1 mini incorporates various electronic components, and here is a brief overview of some of the most
important components and their functions:

Circuit board

The mainboard contains a low-power SoC (System-on-Chip) with a dual-core processor, Wi-Fi baseband,
Bluetooth baseband, RF module, and other peripherals. It also includes a dual-core MCU and a single-
core MCU. Additionally, it features stepper motor drivers and connectors necessary for connecting
different electronic devices to the printer. The SoC handles the user interaction and the communication
between the slicing software/mobile application and the printer. The MCU controls the actual heating and
movement of the printer after receiving G-code instructions from the CPU.

Camera

26
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The printer integrates a camera used for spaghetti detection (to be supported in future firmware updates)
and real-time monitoring of prints using the Bambu Slicer or Bambu Handy application. In addition to the
monitoring function, the camera can record videos of the prints to the micro SD card and generate time-
lapse videos. The machine is not equipped with night vision, but the camera module has an auxiliary light
to illuminate the print.”

27
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See also https://wiki.bambulab.com/en/p1/maintenance/ap-board:

AP Board

The AP board is a circuit board that controls the printer and provides the required Wi-
Fi connectivity and processing power.

Friendly reminder: The AP boards for P1S and P1P have the same appearance and
installation method, but these two boards are not compatible. In other words, P1P
can only use the AP board specifically designed for P1P, while P1S can only use the
AP board specifically designed for P18S.

The article provided at https://wiki.bambulab.com/en/x1/maintenance/replace-ap-board discusses the
Bambu Lab printers” AP mainboard as being an Application Board that controls the information flow

within the printer:

28
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What is the AP board?

AP Board refers to the Application board, it is a circuit board that controls the interaction of
information within the unit. It provides a self-contained operating environment that delivers
all system capabilities needed to support the printer's applications, including memory
management, system firmware, graphics processing and multimedia decoding.

Connectors on the AP board

) =
‘r-\ ! —1‘4l.| '1 :
- j;ll\' —— |
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NO. Connect object NO. Connect object NO. Connect object
The chamb USB-C cable t

1 © Cnamber 4 Button PCBA capieto
camera Toolhead

The chamber

2 LED 5 MC board (Power)

MC board

3 WIFI antenna 6 L
(Communication)

The AP motherboard is in communication with the RFID system (tag sensor). AP board interfaces with
the MC board, as shown in the table above. The MC board interfaces with the AMS interface board.

https://wiki.bambulab.com/en/x 1/maintenance/replace-mc-board
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NO. Connect object

1 Motor Z

The right motor
2 (view from the
rear)

The left motor

= (view from the
rear)
The chamber
4 temperature

regulator fan

NO.

Connect
object

Auxiliary part
cooling fan

MC board fan

MC board to
AC board
connecting
cable

AMS interface
board

10

Connect object

AP main board (Power
cable)

AP main
board (Communication
cable)

Heat bed
(Communication cable)

The AMS interface or connector board handles communication between the AMS and the printer.
https://wiki.bambulab.com/en/x1/maintenance/replace-ams-interface-board
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AMS Connector Board

The AMS Connector Board is a circuit board that provides 24V power and also handles
communication between the AMS and the printer.
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How to verify completion/success

Connect the power cord and turn on the power. On the display screen, press the AMS label
on the screen as shown below, it will display the AMS control panel. Press "Load" to run the
filament loading process, if the process is completed without any error, the AMS interface
board replacement is complete and successful.

Furthermore, the Bambu Lab printers have a Machine Controller, which controls the various moving parts
of the printer. See https://wiki.bambulab.com/en/x1/maintenance/replace-mc-board:

“What it is
MC stands for Machine Controller, which is the unit that controls all the moving parts of the printer.
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See also https://wiki.bambulab.com/en/pl/maintenance/mc-board:

“MC board of P series

A wiki page guide you how to remove and install the MC board of P series.

MC Board of P series

MC stands for Machine Controller, which is the unit that controls all the moving parts of the printer.
There are differences in the heatsink of the MC boards for P1P and P18S, but the boards are the same.”
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See also https://wiki.bambulab.com/en/al/manual/intro-al:

“Electrical Components

The A1 incorporates various electronic components, and here is a brief overview of some of the most
important components and their functions:

Circuit board

The main control board of the A1 printer consists of a low-power SoC (System-on-Chip) with a dual-core
processor, Wi-Fi baseband, Bluetooth baseband, RF module, and other peripherals. It also includes a dual-
core MCU (Microcontroller Unit) and a single-core MCU. Additionally, it incorporates stepper motor
drivers and connectors required for connecting various electronic devices to the printer.

The SoC is primarily responsible for handling the user interface of the A1 printer and managing the
connection between the slicing software/mobile application and the printer. On the other hand, the MCU

controls the printer's heating and movement after receiving the CPU's G-code stream.”

See also https://wiki.bambulab.com/en/al-mini/manual/intro-al-mini:

“Electrical Components

The A1 mini incorporates various electronic components, and here is a brief overview of some of the most
important components and their functions:

Circuit board

The mainboard contains a low-power SoC (System-on-Chip) with a dual-core processor, Wi-Fi baseband,
Bluetooth baseband, RF module, and other peripherals. It also includes a dual-core MCU and a single-
core MCU. Additionally, it features stepper motor drivers and connectors necessary for connecting
different electronic devices to the printer. The SoC handles the user interaction and the communication
between the slicing software/mobile application and the printer. The MCU controls the actual heating and
movement of the printer after receiving G-code instructions from the CPU.

Camera

The printer integrates a camera used for spaghetti detection (to be supported in future firmware updates)
and real-time monitoring of prints using the Bambu Slicer or Bambu Handy application. In addition to the
monitoring function, the camera can record videos of the prints to the micro SD card and generate time-
lapse videos. The machine is not equipped with night vision, but the camera module has an auxiliary light
to illuminate the print.”
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The data from the tag is provided to Bambu Studio, which is coupled to the printer via a network
connection. The data includes various properties of the build material, including the type of the build
material. See https://wiki.bambulab.com/en/ams/manual/ams-function-introduction:

Automatic mapping function 1

When you send a multi-color print task in the slicer, the model is automatically matched to the closest color filament in the AMS slots. You can also customize the filaments in the window.

A © Prepare & Preview P0 Device B3 Send print job to

Printer &

Bambu Lab X1 0.4 nozzle %
Bed type Cool Plate

) Filament g3 =B I l I

[l sambuPlABasic (4 | - PolyLite PLA &
3 -BambuPlABasic (4 Bambu PLA Matte
B sembupamate (5 [ - Bambu PLA Basic

S Process () Obiects Advanced @ [F 15K ) 30554
m & 549

PLA
03
Quality  Strength Speed Support Others
07 04

0.20mm Standard @BBL X1C B Q

Layer height
Layer height 02 m Printer 3DP-00M-072
First layer height 02
Adaptive layer height
Line width Bed leveling Flow calibration
Default 042
First layer 05 m Send
Outer wall 042
Inner wall 0.45 m

AAAAAAA ? nrn

“Load filaments to AMS and configure filament information

Before starting multi-color printing, it is necessary to insert the (AMS) with the filament and set up the
filament information. If you are using an official Bambulab filament, the AMS will automatically detect
the filament type and color through RFID technology. However, if you are using a third-party filament,
you will need to manually configure the relevant information. For details, please refer to AMS setup and
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loading filament.”
https://wiki.bambulab.com/en/x1/manual/multi-color-printing

Also see https://github.com/Bambu-Research-Group/RFID-Tag-Guide:

Summary of what kind of data is stored in each block. Detailed info for each block is documented be

sec blk Data
0 0 Block 0 UID and Tag Manufacturer Data
0 1 Block 1 Tray Info Index
0 2 Block 2 Filament Type
0 3 Block 3 MIFARE encryption keys, Unrelated to BambulLab
1 0 Block 4 Detailed Filament Type
1 1 Block 5 Spool Weight, Color Code
1 2 Block 6 Min/Max Hotend, Bed Temp, Bed Temp Type, Drying Time, Drying Temp
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Block 6

Example Data: AA AA BB BB CC CC DD DD EE EE FF FF __ __ __

position
0 (AA)

2 (BB)

4 (CO)

6 (DD)
8 (EE)

10 (FF)

length

2

2

type
uint16 (LE)
uint16 (LE)
uint16 (LE)
uint16 (LE)
uint16 (LE)

uint16 (LE)

Description
Drying Temperature in °C
Drying time in hours
Bed Temerature Type (types unknown)
Bed Temperature in °C
Min Temperature for Hotend in °C

Max Temperature for Hotend in °C
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Also see https://www.youtube.com/watch?v=SdHqzZnY CCs:

= 2 YouTube

Color:
Diameter:
Material:
Weight:
Nozzle Temp:
Bed Temp:

M EVALS)

> » ©

Mitch Davis

37K subscribers

ORANGE
1.75mm
PLA
1000g
220

60

Search

Color:
Diameter:
Material:
Weight:
Nozzle Temp:
Bed Temp:

MORANGE
1.75mm
PLA
1000g

220

60

21:04/ 22:41 - 3rd-Party RFID Tags

Color:

Diameter:
Material:
Weight:
Nozzle Temp:
Bed Temp:

Invalid Sigr

MORANGE
1.75mm
PLA

1000g

220

60

1ature

o m@m % [« O {3

How To Read Filament RFID Tags for BambuLab AMS

fh 362

9]

~» Share
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determining an
operational
parameter of a
fabrication process
using the three-
dimensional printer
based upon the data,
the operational
parameter including
at least one of a
build platform
temperature, a build
volume temperature,
an infill requirement,
a rafting
requirement, a
support structure
requirement, and a
cooling requirement;

The Accused Instrumentalities are each used for determining an operational parameter of a fabrication
process using the three-dimensional printer based upon the data, the operational parameter including at
least one of a build platform temperature, a build volume temperature, an infill requirement, a rafting
requirement, a support structure requirement, and a cooling requirement.

For example, Bambu Studio maps the filaments detected in the AMS to a requested 3D printing job (see
https://wiki.bambulab.com/en/software/bambu-studio/use-ams-on-bambu-studio):

Bambu Studio AMS mapping

Bambu Studio will do AMS mapping (matching the filament type and color) to the current print
job. The above part of the AMS mapping widget is the source color and type for the current
project and the bottom part is the target index and color of the AMS slot.

& Printer 1]

Bambu Lab X1 0.4 nozzle

Bed type Cool Plate

[ Filament Fushing volumes |+ — BB &

(% B U &

1 Bambu PLA Basic (4 [l - Bambu PLA Basic

B eembuplABasic [ 4 Bambu PLA Basic | [

[

H Bambu PLA Basic [

Z Process () Obiects Advanced @ [E
0.20mm Standard @BBL X1C B Q
Quality  Strength Speed Support Others
£ Layer height -
Layer height 0.2 i
First layer height 02 mm
Adaptive layer height
= Line width
Default 042 mm
First layer 05 mm
Outer wall 042 mm
Inner wall 0.45 mm
Top surface 042 mm
Sparse infill 0.45 mm
Internal solid infill 042 mim
Support 0.42 L,

B} send and Print i

(X1 1d5h53m & 6796849

Printer 3DP-00W-014

Flow calibratior

B Enable AMS 7

Bed leveling

Timelapse

Can't connect to the printer
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For example, Bambu Studio determines whether a support structure requirement is required for a
requested 3D printed part:

D Pot boy planter

=File ~

L

© Prepare $ Preview =g Device Project @ Calibration £, Upload ~ Slice plate ~  Print plate

A Color Scheme - Filament

= Printer
Filament Model
Bambu Lab X1 Carbon 0.8 nozzle & L 218m 6609
Filament change times: 0 79
Plate type Cool Plate / PLA Plate Cost: 0.16 31.60 Ps
() Filament Flushingvolumes | + — @ &
Bl Bambu PLA Basic % [2| Bambu PLABasic 24 7 R
Travel
7
Bambu Support For P... (4 e nle.
Unretract
£ Process (EIIEDObjects Advanced B Wipe
M Seams
0.40mm Standard @BBL X1C 0.8 nozzle B Q

Quality  Strength  Support  Others

a1 Support
Enable support

Type normal(auto)

Threshold angle 30
Set parameters for multiple objects

Did you know that you can set slicing parameters for all
selected objects at one time?
Formore information, please check out our W

On build plate only
(0 Filament for Supports

Support/raft base Default
Support/raft interface Default , ®
0.40
22/27 @ @
® 7 =
76°F =m - r 2555 PM ~
W mm  Q Search e - Q a m o NS RNE o, R R
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Support parameter configuration

In Bambu Studio, there are 2 options when printing support with support filament:

» Use the support filament as both support/raft base and interface.
This is more suitable when you need a large amount of support, but the print time will be longer.

» Use the model filament as support/raft base and support filament as support/raft interface.
This is more suitable for models that only need a small amount of easy-to-remove support.

https://wiki.bambulab.com/en/filament-acc/filament/pla-basic-and-petg-hf

Further, Bambu Studio determines a build volume temperature based on the data for the filament.
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nbu Studio info

Current chamber temperature is higher than the material's safe temperature,it may result in material softening and
clogging.The maximum safe temperature for the material is 45

A

'Bambu Lab |

‘ Vendor

. Default color T

| Diameter 145 mm

| Flow ratio 0.98

| Density 1.26 g/em’
Price 2499  money/kg

| Temperature of vitrification ~ 55

| ;en‘f!g:‘r’:ti”rged nezle Min 2 190 C Max J 240 =

& Print temperature

| Chamber temperature ~ 60 el
Nozzle First layer = 220 T Other layers — 220 e
Cool Plate / PLA Plate First layer C 35 °c Other layers ~ 35 o
Engineering Plate First layer C 0 e Other layers _ 0 ¢
?Sg;ﬂ;ﬁl Plate / High First layer C 55 °C  Otherlayers _ 55 ¢

v dextired PFI Plate Eirst.laver = &5 v Qther lavers = 85 s

https://wiki.bambulab.com/en/software/bambu-studio/chamber-temperature
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Further, Bambu Lab printers determine a build platform temperature based on the data for the filament.

Tusion

0% 0/505 ~3h23m

@ stop

It's implemented after the last firmware update, depending of the used filament and buid
plate.

https://forum.bambulab.com/t/new-error-message-about-temperature/38470
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performing a
diagnostic test to
determine whether
the operational
parameter is suitable
for the three-
dimensional printer;
and

The Accused Instrumentalities are each used for performing a diagnostic test to determine whether the
operational parameter is suitable for the three-dimensional printer.

For example, Bambu Studio performs a diagnostic test to determine whether an operational parameter,
such as a support structure requirement for the build, is suitable for the three-dimensional printer (e.g.,
whether the support structure filament detected in the AMS of the printer is compatible with the build

material filament detected in the AMS).

For example, if the detected build material is PLA and the detected support material is Support for
PA/PET (https://us.store.bambulab.com/collections/support/products/support-for-pa-pet) instead of
Support for PLA (https://us.store.bambulab.com/products/support-for-pla), the following error message is
produced as a result of a diagnostic test comparing the required support structure to the support structure
actually in the 3D printer:
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I, Upload Slice plat ri
|

@ Calibration

B

= Printer

ﬂ 3 Prepare v =
® HER

Bambu Lab A1 0.4 nozzle

Plate type Cool Plate / PLA Plate

() Filament Fushingvolumes | + — B @ L
B
=
Bambu PLA Basic [ |2 Bambu SupportForP.. [ E’
—
= Process (EREObjects Advanced 8
*0.20mm Standard @BBL A1 (=l E
=
Quality Strength Support Others m,
f] Support
Enable support [ - |
Type tree(auto)
Threshold angle 30
On build plate only
(il Filament for Supports
port/raft base o 1 GV
[ 2iSup.PA Error:
Unable to print multiple filaments which have large
°r= swparatire differances togathar. Otherwiia tha'. X
extruder and nozzle may be blocked or damaged

port/raft interface C
B
] i c during printing,

I Configuration can update now. Detail

However, if compatible Support for PLA is detected in the AMS, then the diagnostic test does not produce

such an error:
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8

Print plate

£ Preview =g Device Project @ Calibration
& Printer { B¥ send print job to [Pl Color Scheme - Filament
Support Flushed Tower
Bambu Lab X1 Carbon 0.4 nozzle { Pot boy planterZ. 191 m
249 159
Plate type Cool Plate / PLA Plate 0.00m 31.80
000g
206m
(M Filament Fushingvolumes | +  — B {
Bambu PLA Basic i ?l Bambu Support For P...
Bambu PLA-CF 4 | 4] Generic ABS
£ Process  Global Advanced 1) Display
Q Search plate, object and part.
Name Fila
~ Plate 1
(O 4h7m & 4221g
> Qutside
5 PLA Sup.PLA
Al A2
Filaments to AMS slots mappings have been established. You can
Frequent Quality Strength Support Others click a filament above to change its mapping AMS slot
ElidUIE SUppui L [~} |
= printar - 30p-00M-23
Threshold angle 30
On build plate anly Bed Leveling Flow Dynamics Calibrati...
il Filament for Supports Dmalapee Enable AMS 2 - :
Support/raft base ™ |iSup.PLA
Click here if you can't connect to the printer
@ 10 £

t/raft interface & [2/suppLa
—

Additionally, Bambu Studio changes the support offset setting if a compatible support material (e.g.,
Support for PLA/PETG) is used versus using the build material (e.g., PLA) as the support structure. See

Support for PLA/PETG | Bambu Lab US:
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Smooth Support Interface

Support PLA/PETG offers consistently smooth surface quality at the contact area, ensuring optimal suppart for intricate details. With zero top
interface spacing & Z distance, our support material provides precision and reliability, allowing you to print even the most complex designs
with ease.

"A Runniny Horse @Yahoo)JAPAN (Remix - @stronghero)

Support for PLA/PETG Body Filament

The default offset setting when using the same material for both the part and the support structure is
0.2mm. However, if a compatible support material is used, that offset is changed to 0 or no extra gap.

As another example, Bambu Studio performs a diagnostic test to determine whether an operational
parameter, such as a build volume temperature is suitable for the three-dimensional printer (e.g., whether
the build volume temperature is compatible with the maximum safe temperature for the build material
filament detected in the AMS).

For example, if the detected build volume temperature setting is 60 degrees Celsius and the detected
material’s maximum safe temperature is 45 degrees Celsius, the following error message is produced as a
result of a diagnostic test comparing the build volume temperature setting to the maximum safe build
volume temperature of the material actually in the AMS or 3D printer.
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nbu Studio info

clogging.The maximum safe temperature for the material is 45

n Current chamber temperature is higher than the material's safe temperature,it may result in material softening and

‘ Vendor 'Bambu Lab ‘

Default color

Diameter 1:75 mm
| Flow ratio 0.98
| Density 1.26 g/em’
Price 2499 money/kg

~

Temperature of vitrification . 55

| Recommended nozzle Min |2 190 o Max [ 240 °c
temperature

& Print temperature

Chamber temperature - 60 G

Nozzle First layer © 220 °C Otherlayers = 220 y

Cool Plate / PLA Plate First layer C 35 C Other layers = 35 i

Engineering Plate First layer Z 0 e Other layers © 0 o

??n?p?tglaigl klaresd ik First layer C 55 °C Otherlayers _ 55 o

Textured PFI Plate Eirst laver = RAR °c.____Otherlavers = RAR Ko y,

https://wiki.bambulab.com/en/software/bambu-studio/chamber-temperature
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As yet another example, Bambu Lab printers perform a diagnostic test to determine whether an
operational parameter, such as a build platform temperature for the build, is suitable for the three-
dimensional printer (e.g., whether the filament detected in the AMS of the printer is compatible with the
build platform temperature).

For example, based on the filament detected in the AMS, the printer evaluates whether the build platform
temperature is appropriate for the filament. If the build platform temperature is high, the following error
message is produced as a result of a diagnostic testing comparing the build platform temperature for the
filament in the AMS to the actual build platform temperature.
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rusion

D% ; 0/505 =2h23m

It's implemented after the last firmware update, depending of the used filament and buid
plate.

https://forum.bambulab.com/t/new-error-message-about-temperature/38470
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when the operational
parameter is suitable
for the three-
dimensional printer
according to the
diagnostic test,
controlling operation
of the three-
dimensional printer
during the
fabrication process
with the controller
according to the
operational
parameter to
fabricate an object
with the three-
dimensional printer.

Ehen the operational parameter is suitable for the three-dimensional printer according to the diagnostic
test, the Accused Instrumentalities control operation of the three-dimensional printer during the
fabrication process with the controller according to the operational parameter to fabricate an object with
the three-dimensional printer.

When a compatible support structure is detected, then the 3D printer prints the requested part with the
support structure:

£ Prepare \L oo
& 5 3DP-00M-231 = Camera &0 <3E‘CI @ EX @ Control m
Status & 75775 °C
MicroSD Card
icro ar i W
Update
B3/ °C
HMS
T [2]
100% Lamp
fat o i
0%
Ext Spool 71 AMS 7 & Auto Refill  Til
ct
(=] Playing... o = = pr
> ou
10:
Printing Progress E‘IEJ;
ABS PLA (STERIUAR ;
7 z ® @ L ®
Pot Boy Planter Ahontd, 5o
A Heatbed preheating (2)
0%
1w (c

2. The method of
claim 1, wherein the
tag includes at least
one of a radio

The tag of the Accused Instrumentalities includes at least one of a radio frequency identification (RFID)
tag, an optically-identifiable tag, a magnetically-identifiable tag, and a mechanical feature of the supply.

As noted for claim 1, the tag in each of the filament spools is a radio frequency identification (RFID) tag.
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frequency
identification
(RFID) tag, an
optically-identifiable
tag, a magnetically-
identifiable tag, and
a mechanical feature
of the supply.

RFID system

The RFID System can automatically identify the RFID tag on the Bambulab filament spools, which can then sync the
filament information to the Bambulab slicer (Bambu Studio).

https://wiki.bambulab.com/en/x1/manual/intro-ams
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Automatic Filament Identification

Bambu Lab filaments use RFID which is read by the AMS to

automatically identify and apply the best settings for your
material.

The RFID tag is synchronized automatically to Bambu Studio.

https://us.store.bambulab.com/products/ams-multicolor-printing
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Regarding the AMS Lite, see https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite:

“Reading RFID

Each slot in AMS lite has a corresponding RFID coil. You just need to place the spool on the rotary holder
of each slot and insert the filament to read its information.

RFID reading function can be set on the slicer for update on insertion/startup, or you can also manually
click the icon beside each slot on the slicer for reading RFID.
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AMS Settings

Insertion update

The AMS will automatically read the filament information
when inserting a new Bambu Lab filament spool. This takes
about 20 seconds.

Note: if new filament is inserted during printing, the AMS
will not automatically read any information until printing has
finished.

Update on startup

The AMS will automatically read the information of inserted
filament on start-up. It will take about 1 minuteThe reading
process will rotate the filament spools.

AMS filament backup

AMS will continue to another spool with the same filament
properties automatically when current filament runs out.

T {_ 4 \'1
{ — |
._._\ !
oy / "{—
{ S
b "
I
" : )
[ _i———_____/" 4
o
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3. The method

of claim 1, wherein
the tag sensor
includes at least one
of a radio frequency
identification
(RFID) reader, an
optical scanner, a
magnetic reader, and
a contact point
Sensor.

The tag sensor of the Accused Instrumentalities includes at least one of a radio frequency identification
(RFID) reader, an optical scanner, a magnetic reader, and a contact point sensor.
The AMS of the Bambu 3D printers includes RFID readers:

Reading RFID

Bambu’s official filament roll has RFID tags on both sides, and on AMS there are two RFID-reading circuit boards that can read the filament information.
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When AMS reads the RFID, it will preload first to tighten the filament roll. It then sends the filament out of AMS a section to turn the spool,
allowing the circuit board to scan the RFID tag and read the RFID information.

When the filament in a slot has been sent out to AMS, or the extruder detects that there is a filament inside, the RFID reading function cannot be
used. Click to read will show that AMS is busy and cannot read the filament information.

https://wiki.bambulab.com/en/ams/manual/ams-function-introduction
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The AMS lite of the Bambu 3D printers includes RFID readers:

Reading RFID

Each slot in AMS lite has a corresponding RFID coil. You just need to place the spool on the rotary holder of each slot and insert the filament to read its information.

RFID reading function can be set on the slicer for update on insertion/startup, or you can also manually click the icon beside each slot on the slicer for reading RFID.

https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite
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4. The method

of claim 1, wherein
the data includes at
least one of a
material
identification
number, a build
material type, a
build material
diameter, an
extruder temperature
requirement, a build
material melting
temperature, a build
material color, a
build material color
lot number, a cost
per unit of build
material, a build
material density, a
build material tensile
strength, a build
material viscosity, a
build material
recycle code, and a
build material
expiration date.

The data read from the tag of the Accused Instrumentalities includes at least one of a material
identification number, a build material type, a build material diameter, an extruder temperature
requirement, a build material melting temperature, a build material color, a build material color lot
number, a cost per unit of build material, a build material density, a build material tensile strength, a build
material viscosity, a build material recycle code, and a build material expiration date.

According to https://github.com/Bambu-Research-Group/RFID-Tag-Guide, the RFID tags used in the
Bambu filament spools are MiFare tags that include blocks of data:

MiFare tags also contain "Blocks" of data. Each block contains info about the spool, such as Material,
Color, Manufacturing Date, etc. See Tag stucture section for details

The blocks of data include the following data:
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Block Overview

Summary of what kind of data is stored in each block. Detailed info for each block is documented below.

sec bilk Data
0 0 Block 0 UID and Tag Manufacturer Data
0 1 Block 1 Tray Info Index
0 2 Block 2 Filament Type
0 3 Block 3 MIFARE encryption keys, Unrelated to BambulLab
1 0 Block 4 Detailed Filament Type
1 1 Block 5 Spool Weight, Color Code
1 2 Block 6 Min/Max Hotend, Bed Temp, Bed Temp Type, Drying Time, Drying Temp
1 3 Block 7 MIFARE encryption keys, Unrelated to BambulLab
2 0 Block 8 X Cam Info
2 1 Block 9 Tray UID
2 2 Block 10 Unknown
2 3 Block 11 MIFARE encryption keys, Unrelated to Bambulab
3 0 Block 12 Production Date/Time
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Block 2

Example Data: AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA

position  length type Description

0 (AA) 16 string | Filament Type
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Block 4

Example Data: AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA

position  length type description

0 (AA) 16 string | Detailed Filament Type

Known Values:

* PLA Basic

PLA Tough
Support for PLA
PLA-CF

PETG Basic

L ]
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Block 5

Example Data: AA AA AA AA BB BB __ __

position  length type

0 (AA) 4 RGBA

4 (BB) 2 uint16 (LE)
8 (CQ) 8 float (LE)

CC CC CC CC __ __

Description

Color in hex RBGA

Spool Weight in grams ( €8 @3 --> 1000 g)

Filament Diameter in milimeters
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Block 6

Example Data: AA AA BB BB CC CC DD DD EE EE FF FF __ __

position  length

0 (AA) 2
2 (BB) 2
4 (CC) 4
6 (DD) 2
8 (EE) 2
10 (FF) 2

type
uint16 (LE)
uint16 (LE)
uint16 (LE)
uint16 (LE)
uint16 (LE)

uint16 (LE)

Description

Drying Temperature in °C

Drying time in hours
Bed Temerature Type (types unknown)

Bed Temperature in °C

Min Temperature for Hotend in °C

Max Temperature for Hotend in °C

https://github.com/Bambu-Research-Group/RFID-Tag-Guide

As annotated above, these blocks of data include UID (material identification number), filament type
(build material type and detailed build material type), filament diameter (build material diameter),
min/max hot end (extruder) temperature (an extruder temperature requirement), drying temperature (a
build material melting temperature), and filament color (build material color).
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5. The method The supply of a build material includes at least one of a cartridge, a spool, a filament, a number of pellets,
of claim 1, wherein | and a liquid.

the supply includes
at least one of a As discussed above with respect to claim 1 and as shown below, the supply of build material received by
cartridge, a spool, a | the AMS of the Bambu 3D printers is filament:

filament, a number
of pellets, and a
liquid.

https://wiki.bambulab.com/en/ams/manual/ams-function-introduction
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As discussed above with respect to claim 1 and as shown below, the supply of build material received by
the AMS Lite of the Bambu 3D printers is filament:

https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite
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6. The method The tag of the Accused Instrumentalities includes a radio frequency identification (RFID) tag, and the
of claim 1, wherein | RFID tag is at least one of a passive RFID tag and an active RFID tag.
the tag includes a

radio frequency The Bambu Lab filaments include a RFID tag coupled to the filament spool that is at least one of a
identification passive RFID tag and an active RFID tag:

(RFID) tag, and the

RFID tag is at least RFID system

one of a passive

RFID tag and an The RFID System can automatically identify the RFID tag on the Bambulab filament spools, which can then sync the
active RFID tag. filament information to the Bambulab slicer (Bambu Studio).

70




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

https://wiki.bambulab.com/en/x1/manual/intro-ams

Automatic Filament Identification

Bambu Lab filaments use RFID which is read by the AMS to
automatically identify and apply the best settings for your
material.

The RFID tag is synchronized automatically to Bambu Studio.

https://store.bambulab.com/products/ams-multicolor-printing
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Bambu's official filament roll has RFID tags on both sides, and on AMS there are two RFID-reading circuit boards that
can read the filament information.

https://wiki.bambulab.com/en/x1/manual/intro-ams
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“Reading RFID
Each slot in AMS lite has a corresponding RFID coil. You just need to place the spool on the rotary holder
of each slot and insert the filament to read its information.

RFID reading function can be set on the slicer for update on insertion/startup, or you can also manually
click the icon beside each slot on the slicer for reading RFID.
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AMS Settings

Insertion update

The AMS will automatically read the filament information
when inserting a new Bambu Lab filament spool. This takes
about 20 seconds.

Note: if new filament is inserted during printing, the AMS
will not automatically read any information until printing has
finished.

Update on startup

The AMS will automatically read the information of inserted
filament on start-up. It will take about 1 minuteThe reading
process will rotate the filament spools.

AMS filament backup

AMS will continue to another spool with the same filament
properties automatically when current filament runs out.
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| https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite
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To the extent the preamble of the claim is limiting, the Accused Instrumentalities each include a three-

12. A system,

comprising: dimensional printer.

a three-dimensional

printer; For example, Bambu Lab provides systems that include 3D printers, such as the X1C, X1E, and P1S, P1P,

Al and A1 mini. See, e.g., https://bambulab.com/en/x1:
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1. Touchscreen

8. Micro SD
9. Toolhead

10. X-axis Carbon Rods

2. Chamber Light

3. Y-axis Linear Red

11. Auxiliary Fan

12. Heatbed
———

5. Z-axis Linear Rod

6. Z-axis Threaded Rod

7. Bed Leveling Knob

https://wiki.bambulab.com/en/x 1

“How does X1 work?
The X1 3D printer is a machine that uses plastic filament as the material for creating 3D objects.

Most of the time, the printable objects are files with the .stl extension that hold the 3D model which needs
to be processed before it’s ready to be printed with a piece of software called a slicer.

The slicer, in our case the Bambu Lab Studio, takes that .stl file and slices it into layers which are then
printed by the X1. All these slices are then converted into code, a type of language which tells the
machine how to move its axis to print the model.

Besides the movement, the slicer is also able to integrate various other settings inside the generated file,
like the temperatures of the filament, printing speeds, and generate supports for some sections of the
print.”
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https://wiki.bambulab.com/en/x1/manual/intro-x1

The Bambu Lab X1C and X1E are largely the same; the X1E includes several upgrades over the X1C,
including an active heating chamber, an ethernet socket, and certain air purification filters.
https://bambulab.com/en/x1e. The X1E is also better for certain filament types and has a higher max
temperature for the toolhead. /d. Accordingly, references to components or functionality of either the X1C
or X1E in this chart—other than the heating chamber, ethernet socket, and certain air purification filters
that are only in the X1E—apply to both printers.

1. Screen

8. Micro SD

2, Chamber Light
9. Toolhead

3. Y-axis Linear Rod
10. X-axis Carbon Rods

11. Auxiliary Fan

5. Z-axis Linear Rod

6. Z-axis Threaded Rod 12. Heatbed

13. Build Plate

7. Bed Leveling Knob

https://wiki.bambulab.com/en/p1

““How does the P1 series work?
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The Bambu Lab P1 inherits the X1 series' renowned kinematics and motion control technology and the
wealth of sensors that ensure its reliability. It can connect the automatic material system (AMS) for multi-
color printing. Great for beginners, professionals, or others who enjoy the fun of being creative, the P1P
has been designed for easy setup and use in minutes. Additionally, it allows upgrading and customizing
hardware with mod-friendly features for people to enjoy the fun of making their one-of-a-kind 3D
printer.”

https://wiki.bambulab.com/en/p1/manual/intro-plp

https://us.store.bambulab.com/products/p1p?gad source=1&gclid=Cj0KCQiAlsySBhDeARIsABRc6Zuil

LA-KILBpMwwul0CIBEnkbX0Oizh2T2VXHke9Y1d ufwl MvZNDOAaAjzfEALw_wcB
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The Bambu Lab P1S and P1P are largely the same; the P1S includes several upgrades over the P1P,
including an enclosure, air filter, and cooling fans. See https://us.store.bambulab.com/collections/3d-
printer/products/pls (comparing P1P to P1S). The P1P is also ideal for certain filament types. /d.
Accordingly, references to components or functionality of either the P1S or P1P in this chart—other than
the enclosure, air filter, and cooling fans that are only in the P1S—apply to both printers.

7. Bambu USB-C Cable

8. Filament Cutter Lever

9. Live View Camera

2. Toolhead -
.. . . ® | banen

3. X-axis Assembly

10. Z-axis leadscrew

4. Purge Wiper
11. Part Cooling Fan
13. Nozzle Wiper

15. Micro SD Card

5. Silicone Sock for Hotend

6. Heatbed

https://wiki.bambulab.com/en/al

“How does the A1 work?

The A1 3D printer is a machine that uses plastic filament to create 3D objects. It can transform digital
models into physical objects. The working principle of the A1 typically involves the following steps:
Creation or acquisition of a digital model
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First, generate a 3D model or obtain an existing digital model using computer-aided design software,
online resources, or other means.

Slicing

Next, Bambu Studio slices the digital model into multiple thin layers. Each layer's information is
converted into "G-code," a language understood by the printer. The G-code provides instructions to the
printer regarding movement paths and speeds of the different axes during the printing process.

Preparing the printer

Before initiating the printing process, the printer needs to be prepared. This involves loading the printing
filament, positioning the build plate, and calibrating the printer's parameters to ensure optimal print
quality.

Printing

Once all preparations are complete, the A1 printer gradually constructs the object layer by layer on the
print platform.”

https://wiki.bambulab.com/en/al/manual/intro-al
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1. Filament Hub 9. USB C Cable

2. Toolhead 10. Filament Cutter Lever

11. Camera

3. X-axis Linear Rail

4. Purge Wiper | ~ 12. Z-axis Linear Rail

5. Hotend Silicone Sock 13. Part Cooling Fan
.
6. Build Plate i 14. Nozzle

7. Heatbed r = 15. Touchscreen

16. AMS Ports
8. Y-axis Linear Rail
17. Micro SD Card

https://wiki.bambulab.com/en/al-mini

“How does the A1 mini work?

The A1 mini 3D printer is a machine that uses plastic filament to create 3D objects. It can transform
digital models into physical objects. The working principle of the A1 mini typically involves the
following steps:

Creation or acquisition of a digital model:
First, you need to create a 3D model or acquire an existing digital model. This can be done through
computer-aided design software, online resources, or other sources.

Slicing

Next, Bambu Studio slices the digital model into multiple thin layers. The information for each layer is
automatically converted into a language that the printer can understand, known as "G-code." This code
instructs the printer on the movement paths and speeds of the various axes during the printing process.
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Preparing the printer
Before starting the printing process, you must prepare the printer. This includes loading the printing
filament, placing the build plate, and calibrating the printer's parameters to ensure print quality.

Printing

Once everything is prepared, the A1 mini gradually prints layer by layer onto the print platform, gradually
building the object.”

https://wiki.bambulab.com/en/al-mini/manual/intro-al-mini
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a coupling adapted
to receive a supply
of a build material;

The Accused Instrumentalities each include a coupling adapted to receive a supply of a build material.

Bambu Lab sells an Automatic Material System (AMS) for use with its X1 and P1 series 3D printers,
which includes four filament slots (couplings) that receive spools of filament. See, e.g.,
https://bambulab.com/en/x1:

Color, the ultimate expression of
emotions, is brought to you by
Bambu Lab's Automatic Material
System (AMS). You can now enjoy
printing freely in multiple colors and
materials, a 3D Printing Maestro.

EARAMS @ TET 8 @

Airtight Humidity Sensor ~ Parallel 44  2-Stage Feeding Filament Buffer

TTTANTTTVRRTT PVRRRRIIRIY \

See also https://wiki.bambulab.com/en/x1/manual/connect-ams (explaining how to connect the AMS to
the X1 series).
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See also https://wiki.bambulab.com/en/p1/manual/connect-ams (explaining how to connect the AMS to
the P1 series):

“Connect AMS to P1 series
How to connect the AMS (automated material system) to the P1P

The Bambu Lab P1 series inherits the X1 series' renowned kinematics and motion control technology,
including AMS compatibility.

After connecting the AMS to the P1P, controlling and operating the AMS on Bambu Studio and Bambu
Handy is essentially the same as on the X1. This article simply covers the instructions for connecting
AMS to P1P; for AMS control and operation, please see the wiki videos and text tutorials of the X1 series
listed below.”

Also, see https://us.store.bambulab.com/products/ams-lite for the AMS Lite used with the A1 and A1 mini
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printers, which has four spindles (couplings) that receive spools of filament:

*The filaments in the picture are sold seperately

86




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

a tag sensor
communicatively
associated with the
three-dimensional
printer, the tag
sensor configured to
read data from a data
tag associated with
the supply of the
build material, the
data including at
least one property of
the build material;

The Accused Instrumentalities each include a tag sensor communicatively associated with the three-
dimensional printer, in which the tag sensor is configured to read data from a data tag associated with the
supply of the build material, in which the data includes at least one property of the build material.

There are RFID tag sensors in the AMS (and AMS Lite), and Bambu Lab filament spools include RFID
tags on both sides of the filament roll. When a tagged spool is placed in a filament slot of the AMS, a tag
sensor in the AMS reads the data stored on the tag. See, e.g.,
https://us.store.bambulab.com/products/ams-rfid-board:
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v B} AMSRFID Board |Bambulabl X  + -

&« Cc 2% us.store.bambulab.com/products/ams-rfid-board l‘j fj‘ aQ W
liﬁaa’;"bu Store Printers Filament Maker's Supply Accessories Spare Parts Support A Q ¥ e

AMS RFID Board

$9.99 USD

' PayPal Pay in 4 interest-ree payments on purchases of $30-§1,500. Learn more

Shop now. Pay with Klarna. Learn more | Klarna

Compatibility

Quantity:

Order Info
* Order will be shipped out from USA warehouse in 1-3 business days

once being processed

« Free shipping on orders over $49

« Free shipping on orders over $199 to remote areas including Alaska,
Hawvaii, Puerto Rico, Guam and Northern Mariana Islands

E Pay| (P USOVE eGPy (@ »
BB vsa  wama

Overview

The RFID sensor is used to identify Bambu Lab filament from the spool and set printing parameters accordingly.
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Also, see https://wiki.bambulab.com/en/x1/manual/intro-ams regarding the AMS:

Bambulab AMS RFID readers and sniffing

The Bambulab AMS RFID readers are locate between slot 1&2 and slot 3&4

—

“RFID system
The RFID System can automatically identify the RFID tag on the Bambulab filament spools, which can
then sync the filament information to the Bambulab slicer (Bambu Studio).”

89




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

90




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

Also see https://wiki.bambulab.com/en/ams/manual/ams-function-introduction:

“Reading RFID

Bambu's official filament roll has RFID tags on both sides, and on AMS there are two RFID-reading
circuit boards that can read the filament information.
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RFID reading function can be set on the screen for updates on insertion/startup. If “Update on Insertion”
is enabled, AMS starts to read the filament RFID after pre-loading. Similarly, with "Update on startup"
enabled, after each restart of the printer, it will also start reading the RFID of each slot filament in turn.

v Update on insertion

The DCE vill roll filament s

| Update remaining capacity

o v AMS filament backup

Auto Calibrate

Reset AMS information

You can also manually click the icon above each slot on the screen/slicer for RFID reading.
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Ext Spool 7' AMS ? Tips

Choose an AMS slot then
press Load" or "Unload" to
automatically load or
unload filament.

A1 A2 AZ Al
PLA PLA PLA PLA
® ® ® @

(Unload) @ (Guide) (Retry)

Click to read RFID

When AMS reads the RFID, it will preload first to tighten the filament roll. It then sends the filament out
of AMS a section to turn the spool, allowing the circuit board to scan the RFID tag and read the RFID
information.”

Regarding the AMS Lite, see https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite:

“Reading RFID
Each slot in AMS lite has a corresponding RFID coil. You just need to place the spool on the rotary holder
of each slot and insert the filament to read its information.

93




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

RFID reading function can be set on the slicer for update on insertion/startup, or you can also manually
click the icon beside each slot on the slicer for reading RFID.
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AMS Settings

Insertion update

The AMS will automatically read the filament information
when inserting a new Bambu Lab filament spool. This takes
about 20 seconds.

Note: if new filament is inserted during printing, the AMS

will not automatically read any information until printing has
finished.

Update on startup

The AMS will automatically read the information of inserted
filament on start-up. It will take about 1 minuteThe reading
process will rotate the filament spools.

AMS filament backup

AMS will continue to another spool with the same filament
properties automatically when current filament runs out.
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The data from the tag is provided to Bambu Studio, which is coupled to the printer via a network
connection. The data includes various properties of the build material, including the type of the build
material. See https://wiki.bambulab.com/en/ams/manual/ams-function-introduction:

Automatic mapping function ‘

When you send a multi-color print task in the slicer, the model is automatically matched to the closest color filament in the AMS slots. You can also customize the filaments in the window.

& © Prepare £ Preview o Device B3 Send print job to X
= Printer ®

Bambu Lab X1 0.4 nozzle (
Bed type Cool Plate

(D J—
) Filament 3 + - & I . I
il - Bambu PLA Basic PolyLite PLA (

o 2 |
3 - BambuPlABasic (4 Bambu PLA Matte (4
o ;|

Bambu PLA Matte Bambu PLA Basic

S Process (EJ) Objects Advanced @) 3@

15h9m & 305549
0.20mm Standard @BBL X1C B Q m - PLA
03 08
Quality Strength Speed Support Others PLA PLA
— 07 04
Layer height 2
Layer height 02 mm Printer 3DP-00M-072
First layer height 02
Adaptive layer height
i sdith Bed leveling Flow ¢ a
ine wit
Default 042 v
First layer 05 m m
Outer wall 0.42 mr 0
Inner wall 0.45 mm (7

....... e nza

“Load filaments to AMS and configure filament information

Before starting multi-color printing, it is necessary to insert the (AMS) with the filament and set up the
filament information. If you are using an official Bambulab filament, the AMS will automatically detect
the filament type and color through RFID technology. However, if you are using a third-party filament,
you will need to manually configure the relevant information. For details, please refer to AMS setup and
loading filament.”

https://wiki.bambulab.com/en/x1/manual/multi-color-printing
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Also see https://github.com/Bambu-Research-Group/RFID-Tag-Guide:

Summary of what kind of data is stored in each block. Detailed info for each block is documented be

sec blk Data
0 0 Block 0 UID and Tag Manufacturer Data
0 1 Block 1 Tray Info Index
0 2 Block 2 Filament Type
0 3 Block 3 MIFARE encryption keys, Unrelated to Bambulab
1 0 Block 4 Detailed Filament Type
1 1 Block 5 Spool Weight, Color Code
1 2 Block 6 Min/Max Hotend, Bed Temp, Bed Temp Type, Drying Time, Drying Temp
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Block 6

Example Data: AA AA BB BB CC CC DD DD EE EE FF FF __

position
0 (AA)

2 (BB)

4 (CO)

6 (DD)

8 (EE)

10 (FF)

length

2

2

type
uint16 (LE)
uint16 (LE)
uint16 (LE)
uint16 (LE)
uint16 (LE)

uint16 (LE)

Description
Drying Temperature in °C
Drying time in hours
Bed Temerature Type (types unknown)
Bed Temperature in °C
Min Temperature for Hotend in °C

Max Temperature for Hotend in °C
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Also see https://www.youtube.com/watch?v=SdHqzZnY CCs:

= B Youlube Search

Color: ORANGE Color: MORANGE Color: MORANGE
Diameter: 1.75mm Diameter: 1.75mm Diameter: 1.75mm
Material: PLA Material: PLA Material: PLA
Weight: 1000g Weight: 1000g Weight: 1000g
Nozzle Temp: 220 Nozzle Temp: 220 Nozzle Temp: 220

Bed Temp: 60 Bed Temp: 60 Bed Temp: 60

Play (k)
Invalid Signature

D Pl ) 21:04/22:41 - 3rd-Party RFID Tags > om % (= I 2

How To Read Filament RFID Tags for BambuLab AMS

Mitch Davis

37K subscribers

7y 362 CJ £ Share e

99




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

a processor
configured to
determine an
operational
parameter of a
fabrication process
using the three-
dimensional printer
based upon the data
and to perform a
diagnostic test to
determine whether
the operational
parameter is suitable
for the three-
dimensional printer,
the operational
parameter including
at least one of a
build platform
temperature, a build
volume temperature,

an infill requirement,

a rafting
requirement, a
support structure
requirement, and a
cooling requirement;
and

The Accused Instrumentalities each include a processor configured to determine an operational parameter
of a fabrication process using the three-dimensional printer based upon the data and to perform a
diagnostic test to determine whether the operational parameter is suitable for the three-dimensional
printer, the operational parameter including at least one of a build platform temperature, a build volume
temperature, an infill requirement, a rafting requirement, a support structure requirement, and a cooling
requirement.

For example, Bambu Studio maps the filaments detected in the AMS to a requested 3D printing job (see
https://wiki.bambulab.com/en/software/bambu-studio/use-ams-on-bambu-studio):
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Bambu Studio AMS mapping

Bambu Studio will do AMS mapping (matching the filament type and color) to the current print
job. The above part of the AMS mapping widget is the source color and type for the current
project and the bottom part is the target index and color of the AMS slot.

(15 8 2 2

& Printer
Bambu Lab X1 0.4 nozzle ™
Bed type Cocl Plate
[M Filament Flushing volumes | 4 — =, {é}
1 Bambu PLA Basic (4 ] - BembuPLABasc | [
B cembuPlABasic (4 4 - Bambu PLABasic | [
B sembuplABasic [
= Process {ERE Obiccts Advanced @ (E
0.20mm Standard @BBL X1C 20
Quality Strength Speed Support Others
£ Layer height
Layer height 0.2 i
First layer height 02 mm
Adaptive layer height
= Line width
Default 0.42 [ali
First layer 0.5 mm
Outer wall 0.42 mm
Inner wall 0.45 i
Top surface 0.42 mm
Sparse infill 0.45 mm
Internal solid infill 042 mm
Support D.42 i

B} Send and Print *

343

(21 1d5h53m &3

PLA
0z

87968 g

Printer IDP-00W-014

B Bed leveling
Timelapse

Flow calibration

Enable AMS 7
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For example, a processor on a device running Bambu Studio is configured to determine whether a support
structure requirement is required for a requested 3D printed part.

=File ~ =
f

= Printer

& Prepare & Preview =3 Device

Bambu Lab X1 Carbon 0.8 nozzle &
Plate type Cool Plate / PLA Plate

(1) Filament Flushingvolumes | + — @ &

Bl Bambu PLA Basic % |2 Bambu PLA Basic @

Bambu Support ForP... (4

S Process (I Objects Advanced
0.40mm Standard @BBL X1C 0.8 nozzle B Q

Quality  Strength  Support  Others

71l Support
Enable support
Type normal(auto)
Threshold angle 30
On build plate only
() Filament for Supports

Project

Pot boy planter

@ Calibration 3 Upload

A Color Scheme — Filament
Filament Model
1 218m 6.60g
Filament change times: 0 79
Cost: 0.16 31.60
. e

Jump to [Pot boy planter::

Retract
Unretract
B Wipe
W Seams

Set parameters for multiple objects
Did you know that you €an set slicing parameters for all
selected objects at one time?

ForFmore information, please check out our W

Support/raft base Default
Support/raft interface Default , @
©e
22/27
® 7 s
76°F T - = ’ 2555 PM -~
. i HE  Q Search Ve = e a m St AR ARNE oo, 8 G0
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Support parameter configuration
In Bambu Studio, there are 2 options when printing support with support filament:

» Use the support filament as both support/raft base and interface.
This is more suitable when you need a large amount of support, but the print time will be longer.

» Use the model filament as support/raft base and support filament as support/raft interface.
This is more suitable for models that only need a small amount of easy-to-remove support.

https://wiki.bambulab.com/en/filament-acc/filament/pla-basic-and-petg-hf

As another example, a processor on a device running Bambu Studio is configured to determine a build
volume temperature based on the data for the filament.
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nbu Studio info

clogging.The maximum safe temperature for the material is 45

n Current chamber temperature is higher than the material's safe temperature,it may result in material softening and

‘ Vendor 'Bambu Lab

i Default color —

| Diameter 125 mm

| Flow ratio 0.98

| Density 1.26 g/cm’
Price 2499  money/kg

~

Temperature of vitrification  © 55

| Recommended nozzle Min |2 190 c Max 2 240 °c
temperature

& Print temperature

Chamber temperature - 60 Eodll @
Nozzle First layer = 220 °C Otherlayers < 220 €
Cool Plate / PLA Plate First layer < 35 °C Otherlayers © 35 =
| Engineering Plate First layer — 0 € Other layers _ 0 o
| ??n?;tglaﬁ;il Plate: High First layer © 55 °C Otherlayers _ 55 T
Iextured PFILPlate Eirst.laver = KR o Other lavers = 5§ i y,

https://wiki.bambulab.com/en/software/bambu-studio/chamber-temperature

As yet another example, a processor on Bambu Lab printers, such as the X1 series, is configured to
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determine a build platform temperature based on the data for the filament.

rusion

It's implemented after the last firmware update, depending of the used filament and buid
plate.

https://forum.bambulab.com/t/new-error-message-about-temperature/38470
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The article provided at https://wiki.bambulab.com/en/x1/maintenance/replace-ap-board discusses the
Bambu Lab’s AP mainboard as being an Application Board that controls the interaction of information in
the printer. See also the following screenshot image of the article:

What is the AP board?

AP Board refers to the Application board, it is a circuit board that controls the interaction of
information within the unit. It provides a self-contained operating environment that delivers all

system capabilities needed to support the printer's applications, including memory management,
system firmware, graphics processing and multimedia decoding.

The AP board is connected to an MC board.
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Connectors on the AP board

NO. Connect object NO. Connect object NO. Connect object
: The chamber 4 Button PCBA 5 USB-C cable to
camera Toolhead

2 The chamber LED 5 MC board (Power)

MC board

g WIFI antenna 6 L
(Communication)

https://wiki.bambulab.com/en/x 1/maintenance/replace-ap-board
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Connect object

Motor Z

The right motor
(view from the
rear)

The left motor
(view from the
rear)

The chamber
temperature
regulator fan

==}

The MC board is connected to the AMS interface board.

Connect object

Auxiliary part
cooling fan

MC board fan

MC board to AC
board connecting
cable

AMS interface
board

NO. Connect object

AP main board (Power

cable)
AP main
10 board (Communication
cable )
1 Heat bed (Communication

cable)

https://wiki.bambulab.com/en/x 1/maintenance/replace-mc-board
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The AMS interface board handles communication between the AMS and printer.

AMS Interface Board
What it is

The AMS interface board is a circuit board that provides 24V power and also handles

communication between the AMS and the printer. For X1E, this board also carries a network cable
port for Ethernet connection.

https://wiki.bambulab.com/en/x 1/maintenance/x 1 e-ams-interface-board
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See also https://wiki.bambulab.com/en/p1/maintenance/ap-board:

“Replace the AP Board for P1 Series

This guide shows how to remove and install the AP board for P1 Series

AP Board

The AP board is a circuit board that controls the printer and provides the required Wi-Fi connectivity and
processing power.

Friendly reminder: The AP boards for P1S and P1P have the same appearance and installation method, but
these two boards are not compatible. In other words, P1P can only use the AP board specifically designed
for P1P, while P1S can only use the AP board specifically designed for P1S.”

See also https://wiki.bambulab.com/en/p1/maintenance/mc-board:
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“MC board of P series

A wiki page guide you how to remove and install the MC board of P series.

MC Board of P series

MC stands for Machine Controller, which is the unit that controls all the moving parts of the printer.
There are differences in the heatsink of the MC boards for P1P and P18, but the boards are the same.”

MC board for P1S

See also https://wiki.bambulab.com/en/al/manual/intro-al:

“Electrical Components
The A1 incorporates various electronic components, and here is a brief overview of some of the most
important components and their functions:
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Circuit board

The main control board of the A1 printer consists of a low-power SoC (System-on-Chip) with a dual-core
processor, Wi-Fi baseband, Bluetooth baseband, RF module, and other peripherals. It also includes a dual-
core MCU (Microcontroller Unit) and a single-core MCU. Additionally, it incorporates stepper motor
drivers and connectors required for connecting various electronic devices to the printer.

The SoC is primarily responsible for handling the user interface of the A1 printer and managing the
connection between the slicing software/mobile application and the printer. On the other hand, the MCU

controls the printer's heating and movement after receiving the CPU's G-code stream.”

See also https://wiki.bambulab.com/en/al-mini/manual/intro-al-mini;

“Electrical Components

The A1 mini incorporates various electronic components, and here is a brief overview of some of the most
important components and their functions:

Circuit board

The mainboard contains a low-power SoC (System-on-Chip) with a dual-core processor, Wi-Fi baseband,
Bluetooth baseband, RF module, and other peripherals. It also includes a dual-core MCU and a single-
core MCU. Additionally, it features stepper motor drivers and connectors necessary for connecting
different electronic devices to the printer. The SoC handles the user interaction and the communication
between the slicing software/mobile application and the printer. The MCU controls the actual heating and
movement of the printer after receiving G-code instructions from the CPU.

Camera

The printer integrates a camera used for spaghetti detection (to be supported in future firmware updates)
and real-time monitoring of prints using the Bambu Slicer or Bambu Handy application. In addition to the
monitoring function, the camera can record videos of the prints to the micro SD card and generate time-
lapse videos. The machine is not equipped with night vision, but the camera module has an auxiliary light
to illuminate the print.”
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Further, a processor on a device running Bambu Studio is configured to perform a diagnostic test to
determine whether an operational parameter, such as a support structure requirement for the build, is
suitable for the three-dimensional printer (e.g., whether the support structure filament detected in the

AMS of the printer is compatible with the build material filament detected in the AMS). For example, if
the detected build material is PLA and the detected support material is Support for PA/PET
(https://us.store.bambulab.com/collections/support/products/support-for-pa-pet) instead of Support for
PLA (https://us.store.bambulab.com/products/support-for-pla), the following error message is produced as
a result of a diagnostic test comparing the required support structure to the support structure actually in

the 3D printer:

Pot boy planter

~ R « »
fh © Prepare $ Preview =g Device Project @ Calibration
= Printer & @) ) |
a8y | B
€

Bambu Lab A1 0.4 nozzle

Plate type Cool Plate / PLA Plate

(0 Filament Flushingvolumes | + — @ &

n Bambu PLA Basic (4 |2 Bambu SupportForP.. (4

£ Process (EEDObjects Advanced

a]rE]EI ]Dﬂ]] nguo~

*0.20mm Standard @BBL A1 B Q
Quality  Strength  Support  Others
7 Support
Enable support e |
Type tree(auto)
Threshold angle 30
On build plate only
(() Filament for Supports
Support/raft base
Support/raft interface (¥ |2 Sup.PA Efor
| Unable to print multiple filaments which have large
otemperature differences together. Otherwise, the X
extruder and nozzle may be blocked or damaged

St

| Configuration can update now. Detail.
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However, if compatible Support for PLA is detected in the AMS, then the diagnostic test does not produce
such an error:

Pot boy planter

& Preview g Device Project @ Calibration ~ Slice plate

& Prepare

) Printer { B8 send print job to P color Scheme | - Filament
Support Flushed
Bambu Lab X1 Carbon 0.4 nozzle { Pot boy planter/ 2 000m 519m
Y planters. 000g 15729 150
Plate type Cool Plate / PLA Plate . 041m 290m ; 31.80
1299 9069 (]
0.41 8.09
(1 Filament Flushingvolumes | 4+ — & { 1_29;1 2% mmg
ent change times: 126
Bambu PLA Basic (£ Bambu Support For P... 0
 Estimation
Bambu PLA-CF % |[4] Generic ABS hare time: 7mls
el printing time: 3h59m
Z P lobal @ Advanced e
£ Process | Global (RS vance Display
Q_ search plate, object and part.
Name Fila.
v Plate 1
Pot| = (© 4h7m @ 4221g
> Outside
7 PLA Sup.PLA
. A1 A2
Filaments to AMS slots mappings have been established. You can |
Frequent Quality Strength Support Others click a filament above to change its mapping AMS slot ‘
ClHanIe SUppOIL V] ‘
Type tree(auto) Erintes 3DP-00M-231
|
Threshold angle 30 o
On build plate only Bed Leveling Flow Dynamics Calibrati...
; o
() Filament for Supports Timelapse Enable AMS 2 | 0 ;U
|
Support/raft base ] Sup.PLA |
. ; i Click here if you can't connect to the printer |
Support/raft interface - up.PLA - ® 10 =
Send -
e P 7 S L T T e e S T ———— T ]

Additionally, Bambu Studio changes the support offset setting if a compatible support material (e.g.,
Support for PLA/PETG) is used versus using the build material (e.g., PLA) as the support structure. See
Support for PLA/PETG | Bambu Lab US:
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Smooth Support Interface

Support PLA/PETG offers consistently smooth surface quality at the contact area, ensuring optimal support for intricate details. With zero top
interface spacing & Z distance, our support material provides precision and reliability, allowing you to print even the most complex designs

with ease.

A‘A Running Horse @YahooJAPAN (Remix - @stronghero)

Support for PLA/PETG Body Filament

The default offset setting when using the same material for both the part and the support structure is
0.2mm. However, if a compatible support material is used, that offset is changed to 0 or no extra gap.

As another example, a processor on a device running Bambu Studio is configured to perform a diagnostic
test to determine whether an operational parameter, such as a build volume temperature is suitable for the
three-dimensional printer (e.g., whether the build volume temperature is compatible with the maximum
safe temperature for the build material filament detected in the AMS).

For example, if the detected build volume temperature setting is 60 degrees Celsius and the detected
materials maximum safe temperature is 45 degrees Celsius, the following error message is produced as a
result of a diagnostic test comparing the build volume temperature setting to the maximum safe build
volume temperature of the material actually in the AMS or 3D printer.
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nbu Studio info

Current chamber temperature is higher than the material's safe temperature,it may result in material softening and
clogging.The maximum safe temperature for the material is 45

A

'Bambu Lab |

‘ Vendor

. Default color T

| Diameter 145 mm

| Flow ratio 0.98

| Density 1.26 g/em’
Price 2499  money/kg

| Temperature of vitrification ~ 55

| ;en‘f!g:‘r’:ti”rged nezle Min 2 190 C Max J 240 =

& Print temperature

| Chamber temperature ~ 60 el
Nozzle First layer = 220 T Other layers — 220 e
Cool Plate / PLA Plate First layer C 35 °c Other layers ~ 35 o
Engineering Plate First layer C 0 e Other layers _ 0 ¢
?Sg;ﬂ;ﬁl Plate / High First layer C 55 °C  Otherlayers _ 55 ¢

v dextired PFI Plate Eirst.laver = &5 v Qther lavers = 85 s

https://wiki.bambulab.com/en/software/bambu-studio/chamber-temperature
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As yet another example, a processor on Bambu Lab printers (e.g., AP) is configured to perform a
diagnostic test to determine whether an operational parameter, such as a build platform temperature for
the build, is suitable for the three-dimensional printer (e.g., whether the filament detected in the AMS of
the printer is compatible with the build platform temperature).

For example, based on the filament detected in the AMS, the printer evaluates whether the build platform
temperature is appropriate for the filament. If the build platform temperature is high, the following error
message is produced as a result of a diagnostic testing comparing the build platform temperature for the
filament in the AMS to the actual build platform temperature.
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rusion

D% ; 0/505 =2h23m

It's implemented after the last firmware update, depending of the used filament and buid
plate.

https://forum.bambulab.com/t/new-error-message-about-temperature/38470
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a controller for the
three-dimensional
printer, the
controller configured
to, when the
operational
parameter is suitable
for the three-
dimensional printer
according to the
diagnostic test,
control operation of
the three-
dimensional printer
during the
fabrication process
according to the
operational
parameter to
fabricate an object
with the three-
dimensional printer.

The Accused Instrumentalities each include a controller for the three-dimensional printer, the controller
configured to, when the operational parameter is suitable for the three-dimensional printer according to
the diagnostic test, control operation of the three-dimensional printer during the fabrication process
according to the operational parameter to fabricate an object with the three-dimensional printer.

For example, when a compatible support structure is detected, then the 3D printer prints the requested part
with the support structure:

& =

Pot boy planter

@& & Prepare $ Preview 23 Device Project @ Calibration

@ > 3DP-00M-231 = e a & @ & © Eoptiol [ Pri

Status S 75/75 °C
MicroSD Card 5

# 52 /35 °C X,

0

Update =,

B3/ °C o
HMS

o) & 7

100% Lamp %

Part Aux Cham

0% 0% 0%

Ext Spool 7 AMS ? ® Auto Refill z'!

O Playing... o o S o EC
Printing Progress %é
ABS up.PLA ?
1 z - 7 ~
Pot Boy Planter 4hém30s  42.21g ——
Heatbed preheating //2\
0/15 &/
0 Layer: 0/159 -4hém
I m G

As another example, when a compatible build volume temperature is set for the filament material, then the
3D printer prints the requested part at that build volume temperature.
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Pot boy planter

& Prepare & Preview 23 Device Project & Calibration

M & @ & ©

@ > 3DP-00M-231 Camera

Status
MicroSD Card >
Update
HMS >

° Playing...

Printing Progress

1

Pot Boy Planter 4hém30s  4221g
& Heatbed preheating
0= Layer: 0/159  -4hém
1 &l

Control

Printer Parts

& 15175 °C

# 52 /35 °C =
2

E36/. °C @

> @ &

100% Lamp 7

Part Cham

0%

Ext Spool 7 AMS ?

0%

® Auto Refill  Til

Cr
pri
Al A2. A3. Ak bu
loi
PLA
-CF
s
z POy
(2
@

h:[tps://wiki.bambulab.com/ en/software/bambu-studio/remote-control
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Control printer

After the printer is selected, we can use the 'Control’ widgets in the right panel of the
'Device' Page for the following controls:

» X/Y/Z/E move

v

Bed temperature

v

Nozzle temperature

v

Lamp

v

Aux Cooling Fan

v

Part Cooling Fan

v

Speed Level

As yet another example, when a compatible build platform temperature is set for the filament material,
then the 3D printer prints the requested part at that build platform temperature.
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Pot boy planter

& Prepare $ Preview 23 Device Project @ Calibration
@ > 3DP-00M-231 = G @ & @ B @ Control [ Pri
Status S 75/75 °C
MicroSD Card > o
#1 52 /35 °C x,
0
Update > x,
B3/ °C o
HMS >
o @ v
100% Lamp %
Part  Aux  Cham
0% 0% 0%
Ext Spool 7' AMS ? ® Auto Refill EI!
o Playing.. A1 A2 A3 A4 EC
lo
Printing Progress ?lc‘é
ABS b
1 Z z oy
Pot Boy Planter 4hém30s  42.21g _-_— - -
& Heatbed preheating /2\
5 &
0= Layer: 0/159 -4hém

Https://Wiki.barnbulab.com/ en/software/bambu-studio/remote-control
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Control printer

After the printer is selected, we can use the 'Control’ widgets in the right panel of the
'Device' Page for the following controls:

v

X/Y/Z/E move

v

Bed temperature

v

Nozzle temperature

v

Lamp

v

Aux Cooling Fan

v

Part Cooling Fan

v

Speed Level
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The three dimensional printer includes a controller, such as an SOC, CPU, MCU, and/or associated
circuitry, that is configured to, when the operational parameter is suitable for the 3-D printer according to
the diagnostic test, as discussed above, control operation of the three-dimensional printer during the
fabrication process according to the operational parameter to fabricate an object with the three-
dimensional printer.

The X1 has many electronic components inside, but here are the most important:

Logic Board

Every 3D printer comes with a logic board that has the CPU, stepper drivers, and the required connections for
different electronics attached to the printer. In the case of the X1, the board has a quad-core CPU and a dual-core
MCU.

The CPU handles the smart capabilities of the X1 including the Al spaghetti detection, flow calibration, vibration
compensation, and the connection between the Slicer/App and the printer.

The MCU handles the actual movement of the printer after getting the stream of g-code from the CPU.

https://wiki.bambulab.com/en/x1/manual/intro-x1
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Dual-Core 32 bit MCU
advanced motion control

https://bambulab.com/en/x 1
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The article provided at https://wiki.bambulab.com/zh/x1/maintenance/replace-ap-board discusses the
Bambu Lab printers’ AP mainboard as being an Application Board that controls the information flow
within the printer:

What is the AP board?

AP Board refers to the Application board, it is a circuit board that controls the interaction of information within the unit. It
provides a self-contained operating environment that delivers all system capabilities needed to support the printer's
applications, including memory management, system firmware, graphics processing and multimedia decoding.

Connectors on the AP board

126




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

NO.Connect object NO.Connect object NO.Connect object

1  The chamber camera4  Button PCBA 7  USB-C cable to Toolhead
2  The chamber LED 5 MC board (Power)

3 WIFI antenna 6 MC board (Communication)

The AP motherboard is in communication with the RFID system (tag sensor) and Machine Controller
(MC) board.

Furthermore, the Bambu Lab printers have a Machine Controller, which controls the various moving parts
of the printer (see https://wiki.bambulab.com/en/x1/maintenance/replace-mc-board):

What it is
MC stands for Machine Controller, which is the unit that controls all the moving parts of the printer.
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Further, the main control board of the Bambu Lab A1 printer includes an SoC with a dual-core processor,
Wi-Fi baseband, Bluetooth baseband, RF module, other peripherals, a dual-core MCU, and a single-core
MCU. The MCU controls the printer’s heating and movement after receiving the CPU’s G-code stream.
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See also, https://wiki.bambulab.com/en/al/manual/intro-al:

Circuit board

The main control board of the A1 printer consists of a low-power SoC (System-on-
Chip) with a dual-core processor, Wi-Fi baseband, Bluetooth baseband, RF module,
and other peripherals. It also includes a dual-core MCU (Microcontroller Unit) and a
single-core MCU. Additionally, it incorporates stepper motor drivers and connectors
required for connecting various electronic devices to the printer.

The SoC is primarily responsible for handling the user interface of the A1 printer and
managing the connection between the slicing software/mobile application and the
printer. On the other hand, the MCU controls the printer's heating and movement aftel
receiving the CPU's G-code stream.

See also https://wiki.bambulab.com/en/p1/maintenance/ap-board:
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AP Board

The AP board is a circuit board that controls the printer and provides the required Wi-
Fi connectivity and processing power.

Friendly reminder: The AP boards for P1S and P1P have the same appearance and
installation method, but these two boards are not compatible. In other words, P1P
can only use the AP board specifically designed for P1P, while P1S can only use the
AP board specifically designed for P1S.

See also https://wiki.bambulab.com/en/al-mini/manual/intro-al-mini:

“Electrical Components

The A1 mini incorporates various electronic components, and here is a brief overview of some of the most
important components and their functions:

Circuit board

The mainboard contains a low-power SoC (System-on-Chip) with a dual-core processor, Wi-Fi baseband,
Bluetooth baseband, RF module, and other peripherals. It also includes a dual-core MCU and a single-
core MCU. Additionally, it features stepper motor drivers and connectors necessary for connecting
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different electronic devices to the printer. The SoC handles the user interaction and the communication
between the slicing software/mobile application and the printer. The MCU controls the actual heating and
movement of the printer after receiving G-code instructions from the CPU.

Camera

The printer integrates a camera used for spaghetti detection (to be supported in future firmware updates)
and real-time monitoring of prints using the Bambu Slicer or Bambu Handy application. In addition to the
monitoring function, the camera can record videos of the prints to the micro SD card and generate time-
lapse videos. The machine is not equipped with night vision, but the camera module has an auxiliary light
to illuminate the print.”
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13. The system The Accused Instrumentalities each include a container holding the supply of the build material, wherein
of claim 12, further | the container is configured to connect to the coupling, and wherein the container includes the data tag.
comprising a
container holding Bambu Lab sells an Automatic Material System (AMS) for use with its X1 and P1 series 3D printers, that
the supply of the includes four slots (couplings) that receive spools (containers) of filament. See, e.g.,

build material, https://bambulab.com/en/x1:

wherein the
container is
configured to
connect to the
coupling, and
wherein the
container includes
the data tag.

m Color, the ultimate expression of
, m TN | emotions, is brought to you by
‘ Bambu Lab's Automatic Material

System (AMS). You can now enjoy
— printing freely in multiple colors and
materials, a 3D Printing Maestro.

® & W =2 6

Airtight  Humidity Sensor ~ Parallel 44 2-Stage Feeding Filament Buffer
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Also, see https://us.store.bambulab.com/products/ams-lite for the AMS Lite used with the A1 and A1 mini
printers, which includes four spindles (couplings) that receive spools (containers) of filament:

*The filaments in the picture are sold seperately

Bambu Lab filament spools (containers) include RFID tags on both sides of the filament roll (the filament
roll being included by the container).
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“RFID system
The RFID System can automatically identify the RFID tag on the Bambulab filament spools, which can
then sync the filament information to the Bambulab slicer (Bambu Studio).”

Also see https://wiki.bambulab.com/en/ams/manual/ams-function-introduction:
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“Reading RFID
Bambu's official filament roll has RFID tags on both sides, and on AMS there are two RFID-reading
circuit boards that can read the filament information.

Regarding the AMS Lite, see https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite:
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“Reading RFID
Each slot in AMS lite has a corresponding RFID coil. You just need to place the spool on the rotary holder
of each slot and insert the filament to read its information.

RFID reading function can be set on the slicer for update on insertion/startup, or you can also manually
click the icon beside each slot on the slicer for reading RFID.
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AMS Settings

Insertion update

The AMS will automatically read the filament information
when inserting a new Bambu Lab filament spool. This takes
about 20 seconds.

Note: if new filament is inserted during printing, the AMS
will not automatically read any information until printing has
finished.

Update on startup

The AMS will automatically read the information of inserted
filament on start-up. It will take about 1 minuteThe reading
process will rotate the filament spools.

AMS filament backup

AMS will continue to another spool with the same filament
properties automatically when current filament runs out.

T {_ 4 \'1
{ — |
._._\ !
oy / "{—
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b "
I
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o
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14. The system The container of the Accused Instrumentalities includes at least one of a cartridge and a spool.

of claim 13, wherein
the container As discussed above with respect to claim 1 and as shown below, the supply of build material received by

includes at least one | the AMS of the Bambu 3D printers is a spool of filament:

of a cartridge and a
spool.

https://wiki.bambulab.com/en/ams/manual/ams-function-introduction
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As discussed above with respect to claim 1 and as shown below, the supply of build material received by
the AMS Lite of the Bambu 3D printers is a spool of filament:

https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite
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15. The system The build material of the Accused Instrumentalities includes at least one of a filament, a number of

of claim 12, wherein | pellets, and a liquid.

the build material
includes at least one | As discussed above with respect to claim 1 and as shown below, the supply of build material received by

of a filament, a the AMS of the Bambu 3D printers is filament:
number of pellets,
and a liquid.

https://wiki.bambulab.com/en/ams/manual/ams-function-introduction
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As discussed above with respect to claim 1 and as shown below, the supply of build material received by
the AMS Lite of the Bambu 3D printers is filament:

https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite
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17. The system The processor of the Accused Instrumentalities is included in one or more of the controller and the three-
of claim 12, wherein | dimensional printer.

the processor is
included on one or For example, the three dimensional printer includes a controller such as a System on Chip (SOC), CPU

more of the (central processing unit), and/or MCU (microcontroller unit). The MCU handles the actual movement of
controller and the the printer after getting a stream of g-code from the CPU. A processor (e.g., CPU) is therefore included in
three-dimensional the three-dimensional printer and/or the processor is included in the controller (e.g., in an SOC that also
printer. includes an MCU).

The X1 has many electronic components inside, but here are the most important:

Logic Board

Every 3D printer comes with a logic board that has the CPU, stepper drivers, and the required connections for
different electronics attached to the printer. In the case of the X1, the board has a quad-core CPU and a dual-core
MCU.

The CPU handles the smart capabilities of the X1 including the Al spaghetti detection, flow calibration, vibration
compensation, and the connection between the Slicer/App and the printer.

The MCU handles the actual movement of the printer after getting the stream of g-code from the CPU.

https://wiki.bambulab.com/en/x1/manual/intro-x1
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Dual-Core 32 bit MCU
advanced motion control

https://bambulab.com/en/x 1
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See also, https://wiki.bambulab.com/en/al/manual/intro-al:

Circuit board

The main control board of the A1 printer consists of a low-power SoC (System-on-
Chip) with a dual-core processor, Wi-Fi baseband, Bluetooth baseband, RF module,
and other peripherals. It also includes a dual-core MCU (Microcontroller Unit) and a
single-core MCU. Additionally, it incorporates stepper motor drivers and connectors
required for connecting various electronic devices to the printer.

The SoC is primarily responsible for handling the user interface of the A1 printer and
managing the connection between the slicing software/mobile application and the
printer. On the other hand, the MCU controls the printer's heating and movement aftel
receiving the CPU's G-code stream.

See also, https://wiki.bambulab.com/en/p1/maintenance/ap-board:
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AP Board

The AP board is a circuit board that controls the printer and provides the required Wi-
Fi connectivity and processing power.

Friendly reminder: The AP boards for P1S and P1P have the same appearance and
installation method, but these two boards are not compatible. In other words, P1P
can only use the AP board specifically designed for P1P, while P1S can only use the
AP board specifically designed for P18S.

See also https://wiki.bambulab.com/en/al-mini/manual/intro-al-mini:

“Electrical Components

The A1 mini incorporates various electronic components, and here is a brief overview of some of the most
important components and their functions:

Circuit board

The mainboard contains a low-power SoC (System-on-Chip) with a dual-core processor, Wi-Fi baseband,
Bluetooth baseband, RF module, and other peripherals. It also includes a dual-core MCU and a single-

146




Exhibit G - Exemplary Infringement Evidence for U.S. Patent No. 11,167.464

core MCU. Additionally, it features stepper motor drivers and connectors necessary for connecting
different electronic devices to the printer. The SoC handles the user interaction and the communication
between the slicing software/mobile application and the printer. The MCU controls the actual heating and
movement of the printer after receiving G-code instructions from the CPU.

Camera

The printer integrates a camera used for spaghetti detection (to be supported in future firmware updates)
and real-time monitoring of prints using the Bambu Slicer or Bambu Handy application. In addition to the
monitoring function, the camera can record videos of the prints to the micro SD card and generate time-
lapse videos. The machine is not equipped with night vision, but the camera module has an auxiliary light
to illuminate the print.”
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The article provided at https://wiki.bambulab.com/en/x1/maintenance/replace-ap-board discusses the

Bambu Lab printers” AP mainboard as being an Application Board that controls the information flow
within the printer:

What is the AP board?

AP Board refers to the Application board, it is a circuit board that controls the interaction of
information within the unit. It provides a self-contained operating environment that delivers
all system capabilities needed to support the printer's applications, including memory
management, system firmware, graphics processing and multimedia decoding.

Connectors on the AP board
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NO. Connect object NO. Connect object NO. Connect object
The chamb USB-C cable t

1 © Cnamber 4 Button PCBA capieto
camera Toolhead

The chamber

2 LED 5 MC board (Power)

MC board

3 WIFI antenna 6 L
(Communication)

The AP motherboard is in communication with the RFID system (tag sensor). AP board interfaces with
the MC board, as shown in the table above. The MC board interfaces with the AMS interface board.

See also, https://wiki.bambulab.com/en/x 1/maintenance/replace-mc-board:
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Connect

NO. Connect object NO. . NO. Connect object
object
1 Motor Z 5 Auxﬂ!ary part 9 AP main board (Power
cooling fan cable)
The right motor AP main
2 (view from the 6 MC board fan 10 board (Communication
rear) cable)
MC board t
The left motor oare o
. AC board Heat bed
3 (view from the 7 ) 11 ..
connecting (Communication cable)
rear)
cable

The chamber
4 temperature 8
regulator fan

AMS interface
board

The AMS interface or connector board handles communication between the AMS and the printer.

See also, https://wiki.bambulab.com/en/x1/maintenance/replace-ams-interface-board:
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AMS Connector Board

The AMS Connector Board is a circuit board that provides 24V power and also handles
communication between the AMS and the printer.
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How to verify completion/success

Connect the power cord and turn on the power. On the display screen, press the AMS label
on the screen as shown below, it will display the AMS control panel. Press "Load" to run the
fillament loading process, if the process is completed without any error, the AMS interface
board replacement is complete and successful.

Furthermore, the Bambu Lab printers have a Machine Controller, which controls the various moving parts
of the printer (see https://wiki.bambulab.com/en/x1/maintenance/replace-mc-board):

What it is
MC stands for Machine Controller, which is the unit that controls all the moving parts of the printer.
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See also https://wiki.bambulab.com/en/p1/maintenance/mc-board:

“MC board of P series

A wiki page guide you how to remove and install the MC board of P series.

MC Board of P series

MC stands for Machine Controller, which is the unit that controls all the moving parts of the printer.
There are differences in the heatsink of the MC boards for P1P and P18S, but the boards are the same.”
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MC board for P1S
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18. The system

of claim 12, wherein
the tag sensor
includes at least one
of a radio frequency
identification
(RFID) reader, an
optical scanner, a
magnetic reader, and
a contact point
Sensor.

The tag sensor of the Accused Instrumentalities includes at least one of a radio frequency identification
(RFID) reader, an optical scanner, a magnetic reader, and a contact point sensor.

The AMS of the Bambu 3D printers includes RFID readers:

Reading RFID

Bambu's official filament roll has RFID tags on both sides, and on AMS there are two RFID-reading circuit boards that can read the filament information.
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When AMS reads the RFID, it will preload first to tighten the filament roll. It then sends the filament out of AMS a section to turn the spool,
allowing the circuit board to scan the RFID tag and read the RFID information.

When the filament in a slot has been sent out to AMS, or the extruder detects that there is a filament inside, the RFID reading function cannot be
used. Click to read will show that AMS is busy and cannot read the filament information.

https://wiki.bambulab.com/en/ams/manual/ams-function-introduction
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The AMS lite of the Bambu 3D printers includes RFID readers:

Reading RFID

Each slot in AMS lite has a corresponding RFID coil. You just need to place the spool on the rotary holder of each slot and insert the filament to read its information.

RFID reading function can be set on the slicer for update on insertion/startup, or you can also manually click the icon beside each slot on the slicer for reading RFID.

https://wiki.bambulab.com/en/ams-lite/manual/intro-ams-lite
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