Embedded

Tumor treatment with
a CANopen motor
A new technology enables the imaging of tumors in real-time during radiation
therapy procedures: the soft tissue of the body is protected from damage
more than with traditional radiation therapy technologies.

Figure 1: In the MRT the soft tissue of the body gets recorded and analyzed in
real-time during radiation therapy (Source: Viewray)
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iewray took on the challenge to design a multileaf collimator (MLC) device
that is more accurate than
others on the market. They
collaborated with Maxon
Precision Motors for needed important components.
Viewray is a privately held
medical device company developing advanced radiation
therapy technology for the
treatment of cancer. Their
system provides continuous
soft-tissue imaging during
treatment, using MRI-guided
radiotherapy. That way doctors are able to see where
the actual radiation dose is
being delivered and they can
adapt to changes in the patient’s anatomy. Overall, this
system includes five subsystems, which have to work
smoothly together for an optimal therapy. The most important sub-systems are: real
time MR imaging, treatment
planning, forecasting and optimizing of the radiation dose,
real time soft-tissue targeting

as well as analyzing and confirming it via remote access.
The treatment delivery is performed in a split-magnet MRI
system. Located in the MRT
is a rotating gantry assembly, which helps to position
the three shielded Cobalt-60
sources with three multileaf
collimators. The imaging in
other radiotherapy technologies takes place before or after treatment, not while the
beam is on. But this is often
a problem for therapies because the radiance cannot
be adjusted dynamically.

Through the motion of
the soft-tissue, a tumor’s position gets often shifted during treatment, which causes
soft tissue damage. Viewray
solved this problem by using a combination of MR
imaging and radiation therapy delivery technologies.
With continuous soft-tissue
imaging during treatment
and with the beam on, the
Viewray enclosures can refine the target and re-optimize the dose while the
patient is on the treatment
table.
Viewray
collaborated
with Maxon Precision Motors
for components including a
custom motherboard, DC
motors, encoders, gears, and
individual motor control modules. According to the engineering team from Viewray,
“The MLC motor control system is an important portion
of the unit. We knew it would
also be one of the more challenging to design because of
proximity to the MRI magnet,
and volume constraints due
to the gantry configuration.”
The system uses three gamma ray sources, mounted in
separate shielded heads.
The double-focused MLC
is designed to sharpen field
edges to produce penumbra

Figure 2: This CAD drawing of one of the collimators shows
the motors extending from the left side (Source: Viewray)
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Figure 3: Developing advanced radiation therapy technology
for the treatment of cancer (Source: Viewray)
comparable to conventional
accelerators, so the doctors
can treat patients with better
confidence.
The team chose Maxon’s Epos2 Module 36-2
compact digital positioning
controllers for their small
form factor, which allows
packaging 60 channels of
motion control for each collimator. Thirty modules can
fit on a single custom motherboard, and there are two
motherboards per collimator.
Each system requires three
of these collimators, one for
each of the three heads used
in the system. These controllers are fully digital, smart
motion controllers designed
for use as plug-in modules
in customer-specific motherboards, and can be used for
single axis or multi axis motion control systems. Each
Epos module implements a
flexible and efficient power
stage, and drives a brushed
DC motor with a digital encoder. The motors are constructed for operating as
slave nodes in a CANopen
network.
Each of the collimators
contains sixty leaves that are
arranged in two opposing
banks of thirty. Since there
are three collimators, the device uses 180 Epos controllers as well as 180 motor,
encoder, and gear assemblies. The MLCs are mounted on the gantry system to
provide collimation of the
three gamma radiation
sources considering the
target position. While the

gantry is moving into position, each collimator leaf is
positioned according to the
treatment plan. To position
each leaf, the CANopen
commands are directed to
the associated node. Each
node consists of a motor,
encoder, gear, and controller. The result is a precisely collimated shape which
matches the treatment
plan.
The 180 motors used
in the system are RE16
brushed DC, 4,5 W motors.
Each motor can speed up
to 11,000 rpm. The Menc13
hall-effect encoders provide
precise motor control while
the GP16A gears provide
the suited torque for positioning speeds of 1 cm/s.
Due to MRI magnetic field
effects, the MLC controllers had to be remote from
the motors, and housed
in a convection cooled
chassis.

32-bit Industrial MCUs
Embedded Real-Time in Perfection
Performance & Deterministic Behavior
ARM® Cortex™-M4 with built in DSP, FPU, MPU, DMA
and up to 1MB Flash
 Precision Timing/Control: Peripherals can run up to
120MHz (e.g. CCU, Timer/PWM)


Real-Time & Process Parallelization
 MPU for task separation and protection
(privilege & user tasks)
 Interconnect Matrix – peripherals interact without
delay and CPU interaction
 Data-Pre-Processing and result-handling peripherals
with FIFOs
Integration for Control & Flexibility
 Up to 3x ISO 11898 compliant CAN spec V2.0 B
active Nodes with up to 64 message objects
 Up to 6 Universal Serial Interface Channel
(USIC, UART/LIN, IIC, IIS , Standard-/Dual-/Quad-SPI)
 External Bus Unit / Interface to connect also
proprietary systems
 Delta-Sigma-(Δ∑)-Demodulator (DSD),
High Resolution PMW (150ps), Position Interface
Quality, Robustness & Security
Flash with ECC (Error Correction Code), 22ns access
time and >= 20 years data retention
 Up to 125°C Operating Temperature and
built-in safety features – in example Window WDOG
or Broken-Wire-Detection (ADC)


www.infineon.com/XMC
www.infineon.com/DAVE
www.infineon.com/IEC60730
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CANlogger® series
CANlogger® 5001

CANlogger® 5002

Record CAN-messages and
GPS-data using only one
device: CANlogger® GPS
provides easy handling and
unlimited use.

CANlogger® 5102 (GPS)

+ Record CAN messages on SD cards
with up to 32 GB

+ Record CAN messages on SD cards
with up to 32 GB

+ Record CAN messages on SD cards
with up to 32 GB

+ Record CAN messages without using
a PC

+ Record CAN messages from 2 CANInterfaces without using a PC

+ Record CAN messages from 2 CANInterfaces without using a PC

+ Especially suitable for long-term
recordings

+ Especially suitable for long-term
recordings

+ Especially suitable for long-term
recordings

+ Power management

+ Power management

+ Power management

+ Intelligent interface management:
1 each: analog input, digital input
and digital output

+ Intelligent interface management:
1 each: analog input, digital input
and digital output
+ Record position data
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PCAN-Gateways
Linking CAN busses over IP networks ...
The PCAN-Gateways allow the connection of CAN busses
over IP networks. CAN frames are wrapped in TCP or UDP
message packets and then forwarded via the IP network
from one device to the other.

PCAN-Wireless Gateway

Different PCAN-Gateway Product Types

General Speciﬁcations

PCAN-Ethernet Gateway DR
CAN to LAN gateway in DIN rail plastic casing
LAN connection via RJ-45 (10/100 Mbit/s)
CAN connection via screw-terminal strips (Phoenix)
PCAN-Wireless Gateway DR

CAN to WLAN gateway in plastic casing with ﬂange
WLAN via Internal chip antenna (IEEE 802.11 b/g)
CAN connection via D-Sub or Tyco automotive connector

2 High-speed CAN channels with bit rates up to 1 Mbit/s
Galvanic isolation of the CAN channels up to 500 V
Device conﬁguration through a comfortable web interface
Linux operating system (version 2.6.31)
Extended operating temperature range from -40 to 85 °C
Voltage supply from 8 to 30 V

CAN to WLAN gateway in DIN rail plastic casing
WLAN via external 2.4 GHz dipole antenna (IEEE 802.11 b/g)
CAN connection via screw-terminal strips (Phoenix)

www.peak-system.com

PEAK-System Technik GmbH

Take a look at our website for
the international sales partners.

Otto-Roehm-Str. 69,
64293 Darmstadt, Germany
Phone: +49 6151 8173-20
Fax:
+49 6151 8173-29
E-mail: info@peak-system.com

Scan the QR code on the left to
open that page.

Meet us in hall 1, booth 606. The
exhibition will take place from 25th to
27th February in Nuremberg, Germany.

