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1 GENERAL INFORMATION
1.1 Purpose and Legal Information
Purpose of This Guide

Purpose and Audience

This Site Planning Manual is intended as a reference for the effective and correct implementation
of the Curve ceiling-mounted. This guide is written for customers (in particular, customers who
have purchased or intend to purchase a Curve ceiling-mounted), as well as all members of the
clinical, architectural, structural and consulting teams who are involved in the planning and
implementation of Curve ceiling-mounted or parts of it.
This guide is to be provided to all relevant parties at the beginning of the planning process and
explained in appropriate detail. Read this manual carefully and acquaint yourself sufficiently with
the system before planning its implementation.
This Site Planning Manual contains important information about the responsibilities and duties of
all relevant parties. Pay special attention to the warnings and cautions provided in this manual.
In addition, this guide contains specific information for suppliers of ceiling-mounted arms systems
that evaluates the compatibility of the arm system to the Curve ceiling-mounted.

Recipient For primary information, see
chapters starting on:

Take action as defined in
chapters starting on:

Brainlab project consultant
• Page 23
• Page 59

N/A

Customer
• Page 45
• Page 59

• Page 45
• Page 71

Content

This document includes general specifications with regard to:
• System positioning
• Architectural, structural, mechanical, electrical, and equipment implementation
• Construction site requirements
• Identification of a ceiling-mounted arm system and, if applicable, a ceiling supply unit (CSU)

that can be safely used in combination with Curve ceiling-mounted

Contact Details

If you cannot find the information you need in this guide, contact Brainlab Customer Consulting.

Region Telephone Email

United States
and Canada

Tel: +1 (800) 784 7700
Fax: +1 (708) 409-1619

us.technical.consulting@brainlab.com

Europe and Rest
of World

Tel: + 49 89 99 15 680
Fax: +49 89 99 15 6833

europe.technical.consulting@brainlab.com

GENERAL INFORMATION

Site Planning Manual Rev. 1.0 Curve™ Ceiling-Mounted Single Display Curve™ Ceiling-Mounted Dual Display Ver. 1.0 5



Region Telephone Email

Asia Pacific, Ja-
pan, India

Tel: +49 89 99 15 680
Fax: +49 89 99 15 6833

asia.technical.consulting@brainlab.com

Feedback

Despite careful review, this manual may contain errors.
Please contact us at igs.manuals@brainlab.com if you have suggestions as to how we can
improve this manual.

Purpose and Legal Information
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1.1.1 Legal Information

Copyright

This guide contains proprietary information protected by copyright. No part of this guide may be
reproduced or translated without express written permission of Brainlab.

Document Control

This document is owned and controlled by Brainlab AG.

Liability

The general descriptions and specifications in this guide do not in any way constitute a legally
binding representation or warranty. The information provided is subject to change without notice.
No legal obligations exist, either on the part of Brainlab, the customer or any third-party with
regard to the planning, sale, delivery, installation or operation of a Curve ceiling-mounted system
except as stipulated by duly executed written agreements between the parties and any
attachments thereto.
NOTE: All pictures and drawings in this manual are NOT TO SCALE!
 

Brainlab Trademarks

Curve™ is a trademark of Brainlab AG.

Certificates and Approvals

Curve ceiling-mounted Curve ceiling-mounted is certified according to:
• IEC 60601-1
• UL 60601-1

Classification according to IEC 60601-1:
• Computer Unit: Class I
• Connection Unit: Class I

Ingress Protection

Curve ceiling-mounted is rated IP20 according to IEC 529.

Disposal Instructions

Only dispose of electrical and electronic equipment in accordance with statutory regu-
lations. For information regarding the WEEE (Waste Electrical and Electronic Equip-
ment) directive, visit:
http://www.brainlab.com/weee

Manufacturer

Brainlab AG
Olof-Palme-Str. 9
81829 Munich
Germany

GENERAL INFORMATION
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Sales in the US

US federal law restricts this device to sale by or on the order of a physician.

Purpose and Legal Information
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1.2 Symbols
Symbols Used in This Guide

Warnings

Warnings are indicated by triangular warning symbols. They contain safety-critical
information regarding possible injury, death or other serious consequences associated
with equipment misuse or incorrect installation.

Cautions

Cautions are indicated by circular caution symbols. They contain safety-critical information
regarding possible problems with the device. Such problems include device malfunctions,
device failure, damage to device or damage to property.

Notes

NOTE: Notes are formatted in italic type and indicate additional useful hints.
 

GENERAL INFORMATION
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1.3 Project-Specific Information
Overview

General Information

This guide covers standard information and general specifications. As project requirements vary
from site to site, these specifications must be adapted accordingly. For the implementation of any
project, a detailed site planning phase by Brainlab is necessary.

Background Information

Curve ceiling-mounted requires a ceiling mounted arm system in order to operate within its
intended use. Brainlab does not offer or provide such ceiling mounted arm system.

Customer Responsibility

All structural preparations, such as reinforcement and/or strengthening for roof mounted items,
ceilings, superstructures, or any related objects are the responsibility of the customer.
Additionally, it is the customer’s sole responsibility:
• To identify and provide, at their own cost, a ceiling mounted arm system from a third party

supplier that allows a safe combination with Curve ceiling-mounted.
• To ensure that the ceiling mounted arm system meets all specifications and requirements, as

stated in this document.
• To ensure that the ceiling mounted arm system is installed and ready for the Curve ceiling-

mounted installation by Brainlab at the mutually agreed installation date.

Technical Specifications

In the event of technical deviations from the specifications (related, for instance, to country-
specific codes and standards) planning and execution must be reworked in order to fulfill all
applicable regulations.
NOTE: The customer is responsible for notifying Brainlab of any necessary modifications that are
required to meet applicable local or country-specific codes and regulations.
 

Brainlab Site Planning Manuals

Depending on your Curve ceiling-mounted configuration (dual display or single display), this Site
Planning Manual may reference additional manuals.
Contact a Brainlab consultant if you require a copy.

Medical Electrical Systems

Additional equipment connected to medical electrical equipment must comply with the
respective IEC or ISO standards (e.g., IEC 60950 for data processing equipment and IEC
60601-1 for medical equipment). Furthermore, all configurations shall comply with the
requirements for medical electrical systems (see IEC 60601-1-1 or clause 16 of the 3rd
edition of IEC 60601-1, respectively). Anyone connecting additional equipment to medical
electrical equipment configures a medical system and is therefore responsible that the
system complies with the requirements for medical electrical systems. Please note that
local laws take priority over the above-mentioned requirements. In doubt, consult your
local representative or the technical service department.

Project-Specific Information
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Safety Information

Read this guide thoroughly. Non-observance of the guidelines contained herein may cause
severe or even fatal injury to the patient or user.

Do not use Curve ceiling-mounted components after an abnormal impact, such as an
earthquake or explosion. Because of the possibility of fundamental structural damage to
the building, a new structural evaluation must be performed.

Curve ceiling-mounted is only to be installed by trained and qualified personnel.

Information about 3rd-party products contained in this Site Planning Manual are for
guidance only. Always refer to relevant vendor's Site Planning Manual for up-to-date
information.

The Curve ceiling-mounted display(s) do not comply with DIN EN 6868 and are not
intended for diagnostic use.

Do not use the system if the touch screen is damaged. Always check the conditions of the
display(s) before starting a procedure.

To avoid the risk of electric shock, only connect equipment to supply mains with protective
earth.

Only establish electrical connections when all system devices are fully turned off.

The system produces electromagnetic fields that may interfere with other sensitive
equipment, and can be disturbed by other electromagnetic fields in return.

Do not look directly into the laser-emitting aperture.The class 2 laser module of the camera
emits radiation that is visible and may be harmful to the human eye. Direct viewing of the
laser diode emission at close range may cause eye damage.

Use of laser controls or adjustments of laser-related procedures other than those specified
herein may result in hazardous radiation exposure.

Connecting electrical equipment to multiple socket outlets (MSO) leads to creating a ME
system and can result in a reduced level of safety.

Do not connect additional multiple socket outlets (MSO) or extension cords to the Curve
ceiling-mounted system.

Reliable grounding can only be achieved when the system is connected to an equivalent
receptacle marked “Hospital Only” (“Hospital Grade” in North America). Do not negate the
protective action by the use of an extension cable.

Move the display(s) only by using either the handle or grabbing the display cover.

Due to the spring tension in the arm systems, the arm will move up rapidly once the
display(s) or camera are de-installed.

GENERAL INFORMATION
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The camera is a highly sensitive optical device. Handle it with care.

The cables of Curve ceiling-mounted do not have a plenum rating. Do not install the cables
inside areas that require a cable with plenum rating.

Curve ceiling-mounted is not suitable for the usage inside an oxygen enriched
environment or in the presence of flammable anesthetics mixtures with oxygen or nitrous
oxide.

Do not place any active Curve ceiling-mounted components in the ceiling.

The Computer Unit of the Curve ceiling-mounted is not tested in MR environment.
Therefore, the Computer Unit must be placed outside the MR cabin when Curve ceiling-
mounted is used in combination with an intraoperative MR scanner.

Before using the system, connect the potential equalization cables to the Computer Unit,
Connection Unit and their corresponding wall outlets.

The length of the Brainlab microscope cable to be used in conjunction with the Curve
ceiling-mounted system is restricted to 10 m.

As high frequencies running over the cabling of the MRI scanner might damage
components of Curve ceiling-mounted the cable tray of the MRI scanner must not be used
for Curve ceiling-mounted.

The cabling of Curve ceiling-mounted does not provide grommets or the like. If the cabling
that is lead through openings e.g., at walls or CSUs should be sealed, a site-specific
solution must be found.

Project-Specific Information
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2 SYSTEM OVERVIEW
2.1 Introduction
Overview

General Information

Curve ceiling-mounted is a ceiling-mounted navigation platform used for Image Guided Surgery
(IGS) incorporating:
• An optical tracking system with manual or motorized alignment joint
• One or two display unit(s)
• A Computer Unit be placed outside the patient environment, within a 19" rack (provided by the

hospital)
• A Connection Unit to be placed in the ceiling-supply unit (CSU) or on a wall shelf
• Cabling (fiber optic transfer lines and power cables between the above-mentioned

components)
The display(s) and camera are directly mounted to a ceiling-mounted arm system.

SYSTEM OVERVIEW
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2.1.1 System Variations

General Information

There are two variations of Curve ceiling-mounted. Unless otherwise specified, both variations
of the system are referred to as Curve ceiling-mounted in this Site Planning Manual.
NOTE: The ceiling-mounted arm system is not part of the Curve ceiling-mounted. However, it
can be integrated with any compatible customer-defined arm system.
 

Curve ceiling-mounted single display

The Curve ceiling-mounted single display comprises an arm-mounted camera, an arm-
mounted touch display, a Connection Unit and a Computer Unit.
NOTE: Connection Unit and Computer Unit not shown.
 

②①

Figure 1 

No. Component

① 26” display

② Camera

Components - Curve ceiling-mounted dual display

The Curve ceiling-mounted dual display features an arm-mounted camera, two arm-mounted
touch displays, a Connection Unit and a Computer Unit. The camera has a motorized joint,
which can be remotely controlled from the display.
NOTE: Connection Unit and Computer Unit not shown.
 

Introduction
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①

③

②

Figure 2 

No. Component

① 26” displays

② Motorized camera joint

③ Camera

SYSTEM OVERVIEW
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2.2 System Components
Overview

Connection Unit

The Connection Unit is the connection point for various devices, e.g. surgical microscopes,
fluoroscopes, endoscopes, ultrasound, etc. The Connection Unit supports the following video
signal types:
• 1 x HD-SDI (720p/1080i)
• 1 x Composite (NTSC/PAL)
• 1 x S-Video (NTSC/PAL)
• 1x DVI-I for Microscope Head Up Displays
• 1x USB-B for Microscope Communication
• 1 x LAN 100Mbit/s for Intraoperative Data
• 4 x USB Type A

Figure 3 

Computer Unit

The Computer Unit is a quad-core workstation on a customized main board with a Windows 7,
64-bit (Embedded Standard) operating system.
The Computer Unit provides two additional DVI video outputs. Both signals are a clone of the
Curve ceiling-mounted monitor signals.
In addition, the Computer Unit provides the following interfaces:
• LAN (1 Gbit/s) for Hospital Network
• DVD Drive
• 4x USB

Figure 4 

System Components
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Cabling

Curve ceiling-mounted is provided with a set of cables that provide connections between the
Connection Unit, the Computer Unit and the camera/display.
All signals are routed through fiber optic cables
NOTE: For more information, see page 54.
 

Display Components

①

③

②

Figure 5 

No. Component

①
Home button
NOTE: The function of this button may vary depending on the software application. See
relevant Software User Guide for more information.
 

②
26” wide screen touch display(s) (1920 x 1200 pixel) with SAW technology
NOTE: Sterile use is possible with a Sterile Touchpen.
 

③
Curve ceiling-mounted dual display only: Motorized camera controls.
NOTE: These controls also appear on the Curve ceiling-mounted single display, how-
ever they do not function.
 

Camera Characteristics

Curve ceiling-mounted is equipped with an NDI Polaris Spectra Camera, including:
• Positioning laser
• Extended pyramid tracking volume of 3000 mm

SYSTEM OVERVIEW
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Figure 6 

Camera Field of View

Position camera so that the operating field is in the center of the camera field of view. Optimal
working distance is 1.2-1.6 m [3.9-5.2 ft] from the camera to the operating field.
If instruments are not in camera field of view, they cannot be tracked.
Consider application-specific tracking setups when planning the camera (arm) position.

Figure 7 

System Components
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Example Setups

Setup for spinal procedures:

Figure 8 
Setup for cranial procedures:

Figure 9 

SYSTEM OVERVIEW
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2.3 Software
Overview

Patient Browser and Content Manager (Standard Feature)

Brainlab operating system for patient-centric data handling, application and display management.
• Entry portal to select patient data or start available applications.
• Intuitive content management of available displays via drag and drop functionality.
• Streamlined patient-centric access to DICOM and Brainlab xBrain image data from multiple

sources (PACS, CD/DVD, USB, Network). DICOM functionality requires UNIVERSAL DICOM
TRANSFER.

• Unified search and loading of patient image data from all available sources with optimized
usability, including intelligent pre-fetching and buffering of patient image data for increased
performance.

• Ability to merge different patient data sets.
• Export of treatment documentation (e.g., screenshots) and plans to network storage or USB.
• HIPAA-compliant feature set including authentication, accountability log and automatic log off.

Universal DICOM Transfer (Optional Feature)

Universal patient data communication software that allows for import of patient data in DICOM
format on Brainlab systems.
• Import from any data sources including PACS (“Query/Retrieve” and “Push”), USB, CD/DVD

and network. DICOM “Query/Retrieve” requires read access to the respective DICOM node.
• Export of DICOM data sets to USB.
• Import of any modalities including CT, MR, PET/SPECT, X-ray.
• Selection of patient from patient list on PACS (C-FIND).
• PACS access via DICOM “Query/Retrieve” (compatible to all major PACS systems).
• Receipt of data via DICOM “Push”.
• Generic license valid for all applications (navigation and planning) installed on system.

Requirements: DICOM “Query/Retrieve” requires read access to the respective DICOM node.

DICOM Viewer (Optional Feature)

Enables image viewing, manipulation and data enrichment, as it specialized for touchscreen
interaction.
• Concurrent display of multiple medical image series with flexible hanging protocols.
• Easy arrangement of view windows via drag and drop.
• Intuitive touch-based view manipulation functions (zoom, pan, scroll, flip, rotate).
• Measurement functions for distance, angles and circles.
• Entering image annotations with virtual keyboard.
• 3D multi-planar reconstructions in multiple planes (axial, coronal, sagittal, oblique).
• Support of numerous modalities (X-ray, CT, MRI, PET, SPECT, ultrasound, secondary capture).
• One-click direct transfer of patient image data and any planned objects to navigation

applications.

Automatic Image Fusion (Optional DICOM Viewer Add-on)

Fusion module based on a mutual information algorithm enables exploitation of all anatomical and
functional data simultaneously.
• Automatic co-registration of numerous modalities including CT, MRI (T1, T2, FLAIR, MRA),

PET, SPECT.

Software
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• Interactive fine-adjustment for specific regions of interest.
• Coordinated side-by-side viewing of fusion results and overlay in multiple reconstructions.
• Spyglass function for representation of fusion results as one image set within the other.
• Ability to fuse a series of image data sets from different modality vendors and points of time.
• Generic license valid for all applications (navigation software and DICOM Viewer).

Advanced 3D Visualization (Optional DICOM Viewer Add-on)

Enables a 3D visualization of patient data.
• 3D volume rendering of CT, MR, PET, SPECT data sets, with presets for visualization of skin,

bone, vessel, DRR and MIP.
• Superimposition of 3D data set visualization and surgical planning data (volume objects,

trajectories and labeled points).
• Selection of region of interest to cut and zoom onto the relevant anatomical volume.
• Crop functionality to cut viewing plane into 3D visualization along any freely definable direction.
• Threshold adjustment to adapt visualization to density of relevant anatomy.
• Generic license valid for all applications (navigation software and DICOM Viewer) installed on

the system.

Touch-based Surgical Planning (Optional DICOM Viewer Add-on)

Enables surgical planning on a multi-touch interface for increased efficiency and optimized
workflow with surgical navigation in OR.
• Manual planning, marking and volume measurement e.g., of tumors or other anatomical

landmarks as volume objects.
• Planning of multiple trajectories (target/entry point) on slice and reconstruction sets.
• Trajectory verification with probe and inline views.
• Threshold-based segmentation for quick and easy selection of anatomical structures.
• Import of surgical plans from iPlan workstation, iPlan Net server, USB or CD/DVD for objects,

trajectories, labeled points and image fusion.
• Load treatment plans from iPlan 2.6, iPlan Spine 2.0.1 or higher, or iPlan RT 4.1.
• Export/import treatment plans to/from Cranial/ENT 2.1.

HD Streaming and Recording with Web Portal (Optional Add-on for Curve ceiling-mounted and Digital OR
Package)

Live-streaming, recording and screenshots in digital HD quality including portal for web-browser
access from anywhere (e.g., PC in a surgeon's office).
Streaming, recording and screenshots:
• Digital HD streaming (1280x720/720p resolution with MPEG4/H.264-encoding) allows efficient

transmission of live view of any display content (e.g., navigation software, microscope or
endoscope video) to any web-browsing enabled computer connected to the network (typical
data transfer rate/network load approximately 4 Mbit/s).

• Digital HD recording (1280x720/720p resolution with MPEG4/H.264-encoding) of any display
content (e.g., navigation software, microscope or endoscope video) to local or network
connected storage (typical file size approximately 4 Mbit/s, i.e., approximately 30 MByte/min
recording).

• Screenshot function captures any display content in native resolution and stores it to local or
network connected storage.

• Control interface for streaming, recording and screenshot functionalities integrated in Content
Manager.

Web portal:
• Direct web-access to live stream, digital recordings and screenshots via system portal page,

accessible from any web-browsing enabled computer.
• Preview screenshots and recordings of current surgery or older surgeries and download from

platform to the local PC.

SYSTEM OVERVIEW
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• Preview of video stream or full-size H.264 HD video stream.
• HIPAA-compliant feature set including authentication, accountability log and automatic log off.

Requirements and comments:
• Access via HTTP; optional additional access via HTTPS (requires certificate to be purchased

by customer).
• Login via “NTLM Authentication Scheme for HTTP”; optionally NTLM can be disabled and

Kerberos can be used instead (not supported by Mac OS).
• Single sign-on (automatic login with domain account).
• Web browsers: 32-bit versions of Internet Explorer 8, Mozilla Firefox 4, Google Chrome 11,

Opera 11 on Windows, Google Chrome 12 on Mac OS X (or later versions) with VLC 1.1.11 (or
later versions) and VLC browser plug-in required (http://www.videolan.org).

• Requires IPv4 (without NAT) and open network ports for video stream.

HD Streaming and Recording Advanced with Web Portal (Optional Add-on for Digital OR Package)

Includes all functions of HD Streaming and Recording with Web Portal, plus:
• HD Streaming and/or recording of two display contents simultaneously with HD quality (1280 x

800/720p) or one display content with full HD quality (1920 x 1200/1080p).

DICOM Viewer for Touchscreen PC

All functions of DICOM Viewer for use on the following touchscreen PCs (must be purchased by
customer):
• HP Touchsmart 9300 Elite Business PC (HP Product ID XZ837UT) with Intel i7-2600, 8 GB

1333 MHz DDR3
• SDRAM, NVIDIA GeForce GT 425M MXM (1 GB)
• HP LD4200tm 42" Digital Signage Touchdisplay (HP Product ID EM893AA#ABA), HP Z210

Convertible Minitower Workstation with Intel i7-2600, 8 GB 1333 MHz DDR3 SDRAM, NVIDIA
Quadro 600 (1 GB)

Article is only available in conjunction with purchase of Curve ceiling-mounted or Digital OR
package.

Software
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3 PLANNING
3.1 Planning Specifications
Overview

Patient Environment

The patient environment is defined as a distance of 1.5 m [4'-11"] around the patient table and 2.5
m [8'-2.43"] above the OR floor.

Figure 10 

Layout Design Parameters

The Connection Unit, display(s) and camera are installed inside the OR. These components are
designed for positioning inside the patient environment.
The Connection Unit is ideally placed onto a CSU pendant shelf. To keep the length of floor
cables to a minimum, the Connection Unit should be placed near the integration devices (e.g.,
microscope).
The Computer Unit is positioned in a non-sterile environment outside the patient environment. In
the case of an MRI suite, the Computer Unit must be positioned outside the MR shield (e.g., in
an equipment room or a control room next to the MRI scanner room). The location of the
Computer Unit must be defined at the beginning of the site planning process.

PLANNING
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The customer is responsible for providing sufficient space to access all Brainlab components for
maintenance. Brainlab validates the location together with the local experts during the site
planning process.
Additionally, consider that the height of the camera and display(s) depends on the following
parameters:
• Ceiling structure height
• Substructure height
• Type of arm system
• Type of camera joint: motorized or manual

Location Parameters

For finding the best possible location within an existing or a newly planned hospital, the following
parameters influence the final decision:
• Laminar air flow field
• Structural/static information
• Types of surgical procedures to be performed

Detailed investigation and analysis will be carried out by the Brainlab representatives.
NOTE: The power cables for the display(s) and the camera have a maximum length of 27 m [88''].
Refer to page 78 for cabling diagrams.
 

Special Requirements for Spinal Applications

To use the system for spinal applications with a CT scanner, make sure that the camera can be
extended beyond both ends of the patient table. This requires exact planning of the Curve
ceiling-mounted central axis.

3rd-Party Specifications

It is the customer's responsibility to ensure that additional components connected to medical
electrical equipment comply with the respective IEC or ISO standards.

Planning Specifications
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3.1.1 Recommended Locations

Two-Arm Setups

Figure 11 

PLANNING
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Figure 12 
NOTE: For camera field of view considerations, see page 18.
 

Planning Specifications
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Four-Arm Setups (With OR Light)

Figure 13 

PLANNING
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Figure 14 

Planning Specifications
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3.2 Mechanical Specification
Weight

Arm System Selection

The selected arm system must be capable of supporting the weight of both the camera and the
display(s). For more information, see the section starting on page 45.
All indicated specifications are requirements to be considered by the customer during planning,
storage, installation and operation.

Component Weight

Component Weight (kg) Weight (lbs)

Display 8.2 kg ± 0.5 kg 18.08 lbs ± 1.10 lbs

Camera with manual joint 4.0 kg ± 0.5 kg 8.82 lbs ± 1.10 lbs

Camera with motorized joint 8.6 kg ± 0.5 kg 18.96 lbs ± 1.10 lbs

Computer Unit 20.3 kg ± 1 kg 46.30 lbs ± 2.20 lbs

Connection Unit 13.6 kg ± 1 kg 29.76 lbs. ± 2.20 lbs

It is the customer's responsibility to carry out structural/static load analysis and certify the
design and construction of the substructure.

PLANNING
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3.2.1 Dimensions

Component Dimensions

Component Width x Height x Depth
(mm)

Width x Height x Depth (in)

Display 615 x 405 x 85 24.2 x 15.9 x 3.3

Camera with manual joint 613 x 450 x 121 24.1 x 17.7 x 4.3

Camera with motorized joint 613 x 455 x 412 24.1 x 17.9 x 16.2

Computer Unit 441 x 172 x 510 17.3 x 6.8 x 20.1

Connection Unit 381 x 100 x 390 15.0 x 4.0 x 15.36

Cable Considerations

Consider that the cable connections on the back of the Computer Unit and the Connection Unit
require approximately 100 mm of clearance.

Mechanical Specification
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3.3 Mounting Options
Connection Unit

Ventilation Openings

Do not restrict the ventilation openings of the Connection Unit.

②①

Figure 15 

No. Component

① Air intake areas

② Exhaust

Mounting Considerations

• Preparation and provision of shelf space for the Connection Unit: If the Connection Unit is
placed on a CSU, the CSU must be capable of supporting the weight of the Connection Unit,
as well as all other Curve ceiling-mounted devices to be connected to it.

• The Connection Unit must be placed in a way that allows sufficient cooling of the device.
• The Connection Unit is an actively cooled device and produces an air flow at the cooling

openings. Consider the location and direction of the vents when positioning the Connection
Unit.

• The direction of the air flow from the Connection Unit must be considered when planning the
position of the device.

• The Connection Unit must be positioned horizontally.
• The Connection Unit cannot be stacked.
• The Connection Unit can be positioned within the patient environment.
• The Connection Unit cannot be positioned in a different orientation than described here.
• If the fiber optic cables of the Connection Unit are not routed in-wall or through a CSU, cable

protection is recommended (on-wall/floor conduits).
• Potential positioning risk: damaging of fiber optic cables at the back of the Connection Unit if

exposed to mechanical force.

PLANNING
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3.3.1 Computer Unit

Ventilation Openings

Do not restrict the ventilation openings of the Computer Unit.

①

②

Figure 16 

No. Component

① Exhaust areas (backside)

② Air intake areas (underside)

Mounting Considerations

• Preparation and provision of shelf or rack space for the Computer Unit: The shelf or rack on
which the Computer Unit shall be positioned must be capable of supporting the weight of the
Computer Unit and meet space requirements.

• The Computer Unit shall not be installed in the patient environment.
• The Computer Unit cannot be stacked.
• The Computer Unit is an actively cooled device. Consider the location and direction of the

vents when positioning the Computer Unit.
• If the Computer Unit is placed in a 19" rack, four (4) height units must be available.

Mounting Options
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• The Computer Unit may be positioned horizontally or vertically. Horizontal positioning is
recommended.

• The Computer Unit is not designed for wall-mounting.
• If the fiber optic cables of the Computer Unit cannot be routed in-wall, cable protection

measures are recommended (on-wall/-floor conduits).
• Potential positioning risks:

- Accidental contact with mains power switch at the front turns the system off (in particular to
be considered when placing under table).

- Tilting of the Computer Unit if positioned vertically.
- Damage to fiber optic cables at the back of the Computer Unit if exposed to mechanical

force.

PLANNING
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3.3.2 Ceiling Superstructure and Substructure

General Information

In general, installing ceiling-mounted devices requires a superstructure and/or substructure to
which the arm supplier will attach their mounting system according their specifications. The
customer or builder is responsible for providing and certifying the fixed attachment between the
arm suppliers mounting systems and building superstructure or substructure by a certified
structural engineer of record.
The building superstructure and/or substructure must be capable of supporting the weight and
loads of the camera and display(s) (see page 29) together with the weight and loads of the used
arm system. Refer to the arm supplier documentation for details.
Ultimately, it is the responsibility of the project’s structural engineer to specify and approve the
attachment methods and if necessary, carry out a structural load analysis and certify the design
and construction of the superstructure or the substructure.

Scope of Responsibility

Inside OR / MR shield Outside OR / MR shield

Responsibility / Scope of 
work Customer

Monitor
Camera

Computer Unit

Ceiling Supply Unit

Ceiling structure

Connection
Unit

Customer-provided 
arm system

Conduits

Detail camera interface Detail monitor interface(s)

Figure 17 

Pre-Engineered Mounting Systems

3rd-party arm suppliers typically offer pre-engineered mounting systems for equipment mounting,
which can be purchased together with the arm systems.
For details on supplier-specific pre-engineered mounting systems, refer to the 3rd-party arm
supplier documentation.
Depending on the specific site, a pre-engineered mounting system may be attached as follows:
• Welded to superstructure or fabricated superstructure
• Bolted to superstructure or fabricated substructure
• Anchored to structural concrete slab or structural composite deck (common in the US and

Japan)

Mounting Options

34 Site Planning Manual Rev. 1.0 Curve™ Ceiling-Mounted Single Display Curve™ Ceiling-Mounted Dual Display Ver. 1.0



Load Overview

The actual loads and moments of the entire setup depends on the project-specific arm
configuration and specified 3rd-party arm supplier and therefore must be calculated for the
specific project.
The actual loads and moments for each installation depend on a number of factors and can, in
case of uncertainty, only be accurately determined by a qualified structural engineer of record,
using site-specific structural calculations.
Brainlab is not responsible for observing site-specific structural safety measures.

Safety Factors

The weight values of the ceiling-mounted components do not include a safety factor, but are real
measured values. The following are the responsibility of the customer:
• Calculate the total load for each device, including any necessary substructures, and include it

in any further calculations.
• Calculate a minimum safety factor for the ceiling superstructure. In accordance with DIN EN

60601-1, a safety factor of 4.0 is required.
• Guarantee compliance of the calculated factor with the local statutory requirements (regulatory

guidelines and applicable codes)

Brainlab recommends a safety factor of at least 4.0 (in accordance with DIN EN 60601-1,
only in non-earthquake zones). The vertical loads and bending moments specified for all
ceiling-mounted components should therefore be multiplied by at least 4.0. It is the
responsibility of the customer to evaluate an appropriate safety factor in an earthquake
zone.

PLANNING
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3.4 Electrical and Network Specifications
Overview

Networking

The Computer Unit has a LAN connection that supports speeds up to 1 Gbit/s, which is intended
to connect to the hospital network.
The Connection Unit has an additional LAN connection that provides speed up to 100 Mbit/s. It is
intended to be connected to intraoperative devices.
For integration with Buzz (“pairing”), connect both platforms to the same hospital network,
preferably to the same network switch.
If the connection speed is insufficient (e.g., due to unknown network situation), it is also possible
to connect the Computer Unit LAN (hospital network) directly to Buzz. Both platforms are then
connected to the hospital network via a second LAN connection to Buzz.
For more details refer contact Brainlab support.

Power Supply

The Computer Unit and the Connection Unit each require one mains power outlet in direct
proximity.
The mains power provided for the Connection Unit and Computer Unit must meet the following
criteria:
• 100-120 V/200-240 V ± 10%
• 50/60Hz

NOTE: For the North American market the voltage is restricted to 100-120Vac, 60 Hz.
 

Curve ceiling-mounted does not provide an uninterruptible power supply.

Brainlab recommends supplying Curve ceiling-mounted with a battery backup supply
mains.

Power Consumption

• Display(s): 100 VA max (per display)
• Camera with manual joint: 20 VA max
• Camera with motorized joint: 100 VA max
• Computer Unit: 610 VA max
• Connection Unit: 650 VA max

Grounding (Protective Earth)

PROTECTIVE EARTH (PE): Conductor to be connected between the PROTECTIVE
EARTH TERMINAL and an external protective earthing system (e.g., electrician
safety).

FUNCTIONAL EARTH (FE): Terminal, directly connected to a circuit or to a screen-
ing part, that is intended to be earthed for functional purposes (e.g., EMC, SHLD).

POTENTIAL EQUALIZATION: Conductor other than a PROTECTIVE EARTH CON-
DUCTOR or a neutral conductor, providing a direct connection between electrical
equipment and the potential equalization busbar of the electrical installation (e.g.,
compensation of voltage, single fault condition (SFC)).

Electrical and Network Specifications
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Potential Equalization connection points are located at the back of both the Curve ceiling-
mounted Computer Unit and the Connection Unit and can be used to connect those two
components to (hospital provided) Potential Equalization connection points. The cable is provided
by Brainlab. The use of the Potential Equalization connection is not mandatory and at the
discretion of the customer. See page 69.
A Protective Earth connection terminal for the monitor(s) must be provided by the customer in
close vicinity of the ceiling flange of the arm system prior to system installation.
Separate Protective Earth cables for both the Curve ceiling-mountedmonitor(s) are part of the
Curve ceiling-mounted system.
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3.4.1 System Connections

Computer Unit Front Panel

Figure 18 
• Mains power hard switch
• 2x USB 2.0 (Brainlab support only)
• 1x DVI (Brainlab support only)

Computer Unit Back Panel

Figure 19 
• 1x LAN 1 Gbit
• 4x USB 2.0 (for 3rd party integration)
• 2x DVI-D (for external routing systems)
• 3x fiber optics to Connection Unit
• 2x fiber optics for each touch display
• Mains power plug (C14)
• Potential equalization plug

Electrical and Network Specifications
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Connection Unit Front Panel

Figure 20 
• 4x USB 2.0
• 1x Intraoperative LAN 100 Mbit
• 1x SDI (720p/1080i) (In)
• 1x S-Video (In)
• 1x CVBS (Composite) (In)
• USB(B) for microscope
• DVI-I for microscope

Connection Unit Back Panel

Figure 21 
• 2x power connectors for displays
• 1x power connector for camera
• 4x fiber optic connectors:

- 1x to camera
- 3x to Computer Unit

• Mains power plug (C14)
• Potential equalization plug
• Mains power hard switch

PLANNING
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3.4.2 Compatible Cables

Overview

Port Example Handling

Hospital Net-
work

Galvanic isolated ethernet port (1.5 kV) for connecting to
hospital network or intraoperative data sources (min. Cat
5e RJ45 network cable for max. 1 GB network).
There is a latch at the bottom which locks when plugged
into the port. When removing the connector, press the
latch, then pull plug out.

Intraoperative
Data

USB USB ports for connecting passive USB 2.0 and 3.0 devi-
ces (e.g., Brainlab flash disk) for patient data transfer.

SDI In Connect digital input from SD or HD SDI source or a
composite (CVBS) source via a 5 m coaxial cable with
BNC connector to interact with Brainlab software video.
Push the male connector over the female connector, so
that the two small knobs on the female connector lock in-
to spiral slots in the male connector. Twist the bayonet
shell clockwise to lock the connector.
To remove the cable, twist the bayonet shell on the male
connector counter-clockwise, then pull plug out.

Composite In

S-Video In

Connect S-video source with a 26 AWG miniature coaxial
cable (max. 5 m) with Mini-Din Hosiden plug to interact
with Brainlab software video.
Correctly align the plastic coding knob before plugging in
the cable. This connector cannot be locked.
Only use 4 Pin Mini-Din Hosiden connectors. Similar
connectors may appear to fit, but could lead to equip-
ment damage.

USB-B

The USB-B port provides power output and shall not be
used for purposes other than connecting a microscope.
For detailed information on microscope integration see
the corresponding Instrument User Guide.

DVI-i Micro-
scope

Only connect microscopes via a Brainlab microscope
For detailed information on microscope integration see
the corresponding Instrument User Guide.

Cable Specifications

Cable Specification

Power cable Provided by Brainlab; 2.5 m long

Potential equalization cable Provided by Brainlab; 5 m long

Composite In Coax cable (min. 0.5/3.7 diameter), shielded, terminated, 75 Ohm;
max. 5 m long

Electrical and Network Specifications
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Cable Specification

Hospital Network (“Intrao-
perative Data”)

CAT6 SFTP cable, shielded, not terminated, provided by Brainlab;
max. 5 m long

USB (I-O-shield) USB 2.0 cable, shielded, not terminated

SDI In Coax cable (min. 0.5/3.7 diameter), shielded, terminated, 75 Ohm;
max. 5 m long

Brainlab microscope cable 10 m long

NOTE: A strain relief for the connected cables (e.g., microscope) must be in place to avoid cable
damage (see page 59).
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Wiring Concept
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3.5 Magnetic Resonance (MR) Environment
Overview

Safety Information

The following components are rated “MR conditional” according to ASTM F2503-08
(Standard Practice for Marking Medical Devices and Other Items for Safety in the Magnetic
Resonance Environment): Connection Unit, display(s), camera with motorized joint
(including optical tracking system) and camera with manual joint (including optical
tracking system).

The Connection Unit does not influence the homogeneity of the static magnetic field B0 in
a way that medical images are affected.

The Connection Unit does not influence the MR signal-to-noise ratio in a way medical
images are affected.

The Computer Unit is not tested in an MR environment and must not be positioned inside
the MR environment.

While planning the electric power supply network of the MR cabin, consider that all Curve
ceiling-mounted components inside the MR cabin must be separated from mains power
during every MR scan in order to avoid possible artifacts.

Definition of MR Environment

A volume within the 0.50 mT (5 Gauss) line of an MR system, which includes the entire three
dimensional volume of space surrounding the MR scanner. For cases where the 0.50 mT line is
contained within the Faraday shielded volume, the entire room shall be considered the MR
environment.
For more information see standard ASTM F2503-05.
The arm system must remain outside the 50 Gauss line at all times. During MR scanning, the
arms should face away from the magnetic field so that all moveable parts are outside the 5 Gauss
line. Local planning staff and users in the hospital are responsible for ensuring that this is
observed.
For more information see standard ASTM F2503-05.

Definition of MR Conditional

An item that has been demonstrated to pose no known hazards in a specified MR environment
with specified conditions of use. Field conditions that define the specified MR environment include
field strength, spatial gradient, time rate of change of the magnetic field (dB/dt), radio frequency
(RF) fields and specific absorption rate (SAR). Additional conditions, including specific
configurations of the item, may be required.
The MR conditional marking serves to emphasize to the user that there are limits on the testing
that has been performed on a given item and that the marked field conditions should be compared
with those of the user's MR system in order to determine if the item can safely be brought into that
MR environment.
For more information, see standard ASTM F2503-05.
The following components of Curve ceiling-mounted are MR conditional < 5mT:
• Display(s)
• Camera with motorized joint
• Camera with manual joint
• Connection Unit

PLANNING
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Figure 23 

MR Safety

Component Located within 50 Gauss (5
mT) volume

Located within 5 Gauss (0.5
mT) volume

Camera

Not allowed
AllowedDisplay(s)

Connection Unit

Computer Unit Not allowed

The components that are labeled 'MR conditional' must be installed outside the 50 Gauss
line.

The Computer Unit is not tested in an MR environment and must not be positioned inside
the MR environment.

Consider that during MR imaging, the Connection Unit must be switched off. (For more
information on MR safety and MR scan mode see the System User Guide).

Magnetic Resonance (MR) Environment
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4 REQUIREMENTS AND
SPECIFICATIONS

4.1 Requirements for Ceiling Arm Integration
Overview

Scope

The scope of this section is to provide sufficient details of the Curve ceiling-mounted
characteristics to identify the correct ceiling-mounted arm system to use in order to obtain a safe
combination, namely:
• General integration aspects of the Curve ceiling-mounted in an OR
• Specific aspects for assessing if a particular ceiling-mounted arm system is compatible with

Curve ceiling-mounted
In addition, it provides sufficient details to identify the correct CSU in order to obtain a safe
combination and to asses if the environment is suited for the Curve ceiling-mounted.

The failure to meet any of the requirements listed in this section could result in serious
consequences. All mechanical specifications must be adhered to, otherwise parts may fall
down.

Arm-Related Specifications and Requirements

The arm system must:
• Be released for the use within an OR and must allow the connection of systems such as Curve

ceiling-mounted.
• Fulfill all applicable standards (e.g. IEC 60606-1).
• Enable the fixation of system components as defined in this section.
• Have rotation stops in each arm limiting the horizontal rotation to maximum:

- 315° between spring arm and extension arm
- 335° between extension arm and central axis

• Be specified so that the up and down movement of the spring-loaded arm is restricted to a
maximum angle of 100° (+40° to -60°).

• Be specified so that cables inside the arm system have a minimum bending radius of 10 mm.
• Be specified such that cables installed inside the arm systems are not lead over sharp edges

that could cause cable damage.
• Provide an adequate protective earth terminal (close to the central axis) that is connected to

the hospital protective earth for the display(s).
The following ceiling-mounted components of Curve ceiling-mounted are MR conditional < 5mT:
• Display(s)
• Camera with motorized joint
• Camera with manual joint

In case Curve ceiling-mounted shall be used in an MR environment, it must be ensured that the
arm system also complies with this MR environment.

REQUIREMENTS AND SPECIFICATIONS
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For more information on MR compatibility, see the System User Guide.

Requirements for Ceiling Arm Integration
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4.1.1 Curve ceiling-mounted single display

Single Display Specifications and Requirements

• The display is specified with a weight of 8.2 ± 0.5 kg.
• The display mount (not part of the Brainlab product) must be compatible with the display

dimensions, i.e., 615 x 405 x 85 mm (W/H/D). See page 78.
• The display-side interface of the arm system display mount must be compatible with VESA

100. The specifications of the display including its VESA100 interface are detailed on page
82.

NOTE: The VESA100 interface at the display is lowered. An adapter plate (not part of the Brainlab
product) may be required if the interface of the arm system does not fit to the Brainlab display
interface.
 

• For the fixation of the display, four of the following screws are required:
- Diameter: M4
- Material: A2-70

• Screw length must be defined based on the display holder and the potentially required adapter
plate. The effective length within the display must be is 15 ± 1 mm (see also page 82).

NOTE: Brainlab does not provide the required screws as the thickness of the display holder and
the potentially required adapter plate may differ at each site.
 

NOTE: The customer must ensure that the appropriate screws and the potentially required
adapter plate are available when Brainlab is on-site to install Curve ceiling-mounted.
 

• The display mount of the arm system must allow a rotation of maximum 335°.
• The arm system must enable the mounting of the cable bundle 15700-93 with a diameter of

approximately 14 mm (see page 54).
• Additional display specifications:

- The display may be installed in the patient environment.
- The display incorporates a touchscreen with Surface Acoustic Wave technology.
- The display contains one speaker.
- The display is powered by the Connection Unit with 24 V DC.
- The heat emission of the display is maximum 100 W.

Specifications and Requirements for Camera with Manual Joint

• The camera with manual joint is specified with a weight of 4.0 ± 0.5 kg.
• The interface of the spring-loaded arm must be compatible with the interface of the manual joint

as specified on page 85. The dimensions of the manual joint fit to an Ondal Acrobat 2000
without any adapters.

• The interface of the spring-loaded arm must have a rotation stop limiting the rotation to 0°,
which is compatible with the interface of the manual joint as specified on page 85. The aim is
to block any rotation in this plane, as the rotation plane is integrated into the manual joint.

• The arm system must enable the mounting of the cable bundle 15700-96 with a diameter of
approximately 13 mm (see page 54).

• Additional camera with manual joint specifications:
- The camera with manual joint may be installed in the patient environment.
- The camera with manual joint is powered by the Connection Unit with 24 V DC.
- The heat emission of the camera with manual joint is maximum 20 W.

REQUIREMENTS AND SPECIFICATIONS
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Range of Motion - Camera with Manual Joint

Figure 24 

Requirements for Ceiling Arm Integration
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4.1.2 Curve ceiling-mounted dual display

Dual Display Specifications and Requirements

• The displays are specified with a combined weight of 16.4 ± 1 kg.
• The display mount (not part of the Brainlab product) must be compatible with the dimensions of

two displays, i.e., 615 x 405 x 85 mm (W/H/D) each. See page 83 for details.
• The display-side interface of the arm system display mount must be compatible with VESA

100. The specifications of the display including its VESA100 interface are detailed on page
83.

NOTE: The VESA100 interface at the display is lowered. Adapter plate(s) (not part of the Brainlab
product) may be required if the interface of the arm system does not fit to the Brainlab display
interface.
 

• For the fixation of the display, four of the following screws are required for each display:
- Diameter: M4
- Material: A2-70

• Screw length must be defined based on the display holder and the potentially required adapter
plate. The effective length within the display must be 15 ± 1 mm (see also page 83).

NOTE: Brainlab does not provide the required screws as the thickness of the display holder and
the potentially required adapter plate(s) may differ at each site.
 

NOTE: The customer must ensure that the appropriate screws and the potentially required
adapter plate are available when Brainlab is on-site to install Curve ceiling-mounted.
 

• The display mount of the arm system must allow a rotation of maximum 335°.
• The arm system must enable the mounting of two 15700-93 cable bundles, each with a

diameter of approximately 14 mm (see page 54).
• Additional display specifications:

- The displays may be installed in the patient environment.
- Each display incorporates a touchscreen with Surface Acoustic Wave technology.
- Each display contains one speaker.
- Each display is powered by the Connection Unit with 24 V DC.
- The heat emission of the displays is maximum 100 W.

Specifications and Requirements for Camera with Motorized Joint

• The camera with motorized joint is specified with a weight of 8.6 ± 0.5 kg.
• The interface of the spring-loaded arm must be compatible with the interface of the motorized

joint as specified on page 84. The dimensions of the motorized joint fit to an Ondal Acrobat
2000 without any adapters.

• The interface of the spring-loaded arm must have a rotation stop limiting the rotation to
maximum 330°, which is compatible with the interface of the motorized joint as specified on
page 84. The aim is to block any rotation in this plane, as the rotation plane is integrated into
the manual joint.

• The arm system must enable the mounting of the 15700-96 cable bundle with a diameter of
approximately 13 mm (see page 54).

• Additional camera with motorized joint specifications:
- The camera with motorized joint may be installed in the patient environment.
- The camera with motorized joint is powered by the Connection Unit with 24 V DC.
- The heat emission of the camera with motorized joint is maximum 100 W.

REQUIREMENTS AND SPECIFICATIONS
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Range of Motion - Camera with Motorized Joint

①
②

②

①

Figure 25 

No. Component

① Manual camera adjustment

② Motorized camera adjustment

Requirements for Ceiling Arm Integration
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4.1.3 Ceiling Supply Unit (CSU)

Connection Unit Specifications and Requirement

The Connection Unit is intended to be installed in a CSU inside the OR. The following
specifications and requirements can be used to assess if a particular CSU is compatible to the
Curve ceiling-mounted. The customer must ensure that the CSU fulfills all specifications and
requirements.
The CSU must:
• Be released for the use within an OR.
• Fulfill all applicable standards (e.g. IEC 60606-1).
• Be specified to carry the weight of the Connection Unit (13.6 ± 1 kg).
• Be specified for the size of the Connection Unit (381 x 100 x 390 mm (W/H/D)). See page

80for details.
• Have a space of at least 10 cm behind the Connection Unit for connecting cables.
• Have space for cable bundles of the following diameters (for more details (see page 54):

- 1 x cable bundle 15700-92; diameter approximately 14 mm
- 1 x cable bundle 15700-95; diameter approximately 13 mm

• Have a rotation stop limiting the rotation to maximum 315°.
• Provide a power socket for the Connection Unit (100-240 V and 50/60 Hz).

NOTE: For the North American market the voltage is restricted to 100-120VAC, 60Hz
 

• The environment must be compatible with the power consumption and a waste heat of the
Connection Unit of maximum 650 W.

• The noise emission of the Connection Unit does not exceed 45 dB(A) at a distance of 50 cm.
• If potential equalization connection is planned, the CSU must provide a terminal for potential

equalization.
• The Connection Unit ventilation openings shall not be blocked (see page 31).
• The Connection Unit is MR conditional < 5mT. If Curve ceiling-mounted is used within an

MR conditional environment, it must be ensured that the CSU complies with this MR
environment.

• Additional Connection Unit specifications:
- The Connection Unit may be installed in the patient environment.
- The Connection Unit has an internal power supply.

REQUIREMENTS AND SPECIFICATIONS
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Diagram - CSU with Connection Unit

Figure 26 

Requirements for Ceiling Arm Integration
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4.1.4 Computer Unit

Environmental Specifications

The Computer Unit is to be operated under the following ambient conditions:

Operating Conditions

Temperature 10°C (50°F) to 35°C (95°F)

Humidity 30% to 75% non-condensing

Pressure 700 hPa to 1060 hPa

NOTE: For more information on environmental conditions, see the Technical User Guide.
 

Computer Unit Requirements and Specifications

The location where the Computer Unit is installed, must:
• Be specified to carry the weight of the Computer Unit (20.3 ± 1 kg).
• Be specified for the size of the Computer Unit (441 x 172 x 510 mm (W/H/D)). See page 81

for details.
• Be compatible with power consumption and a waste heat of Computer Unit of maximum 610

W.
• Provide a power socket for the Computer Unit (100-240V and 50/60Hz).

NOTE: For the North American market the voltage is restricted to 100-120VAC, 60Hz.
 

• The noise emission of the Computer Unit does not exceed 45 dB(A), when it is positioned in
normal operating position on the floor, measured at a distance of 1 m and height of 1.2 m.

• The Connection Unit ventilation openings shall not be blocked. (see page 32).
• Additional Computer Unit specifications:

- The Computer Unit may be installed outside the OR.
- The Computer Unit must be installed outside of the MR environment.
- The Computer Unit has an internal power supply.
- The Computer Unit shall not be installed in the patient environment.

REQUIREMENTS AND SPECIFICATIONS
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4.2 Cabling
Cabling Specifications

General Information

The minimum bending radius for the complete or a large length of the fiber optic cables is
40mm.

Curve ceiling-mounted contains several cable bundles (see page 78). The number of the
individual cable bundles depends on the variant.
Aside from 15700-90 (50 m), all cable bundles are covered by a fabric tube.
This section describes cable bundles in detail.

Cable Bundle 15700-90 (50 m)

This cable bundle consists of one break out cable containing six fiber optics (FOs), including
plugs.
Details:
• Each FO plug is 11 x 13 mm (FO plug cannot be removed).
• Cable bundle diameter is approximately 15 mm.
• For Curve ceiling-mounted single display two FO cables are spare parts.
• For Curve ceiling-mounted dual display one FO cable is a spare part.

Figure 27 
NOTE: Both ends of cable bundle are identical.
 

Cable Bundle 15700-91 (11 m)

For each display, this cable bundle consists of:
• 2x FOs including plugs and connectors
• 1x power cable (with two wires plus shield), including connector at both ends

Details:
• Each FO plug is 11 x 13 mm (FO plug cannot be removed).
• Connectors at the power cable can be removed for assembly.
• Cable bundle diameter is approximately 14 mm.
• For Curve ceiling-mounted single display one cable bundle is required.
• For Curve ceiling-mounted dual display two cable bundles are required.
• 1 FO is a spare part.

Cabling
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Figure 28 
NOTE: Both ends of cable bundle are identical.
 

Cable Bundle 15700-92 (8 m)

This cable bundle consists of:
• 4x FOs including plugs and connectors
• 2x power cables, each with Neutrik plug at the front end and two wires plus shield, including

connector, at the back end
Details:
• Each FO plug is 11 x 13 mm (FO plug cannot be removed).
• Connectors at the power cable front and back end can be removed for assembly.
• Cable bundle diameter is approximately 14 mm.
• 1 FO is a spare part.

① ②

Figure 29 

No. Component

① Front end including Neutrik plugs

② Back end including connectors for FOs and power cables

Cable Bundle 15700-93 (8 m)

This cable bundle is run through the arm system.
For each display, this cable bundle consists of:
• 2x FOs including plugs
• 1x power cable (two wires plus shield), including connector at the both ends
• 1x protective earth cable (4 mm²)

Details:
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• Each FO plug is 11 x 13 mm (FO plug cannot be removed).
• Connectors at the power cable can be removed for assembly.
• Fabric tube can be removed.
• Protective earth cable must be connected to the protective earth terminal.
• Cable bundle diameter is approximately 14 mm.
• 1 FO is a spare part.
• For Curve ceiling-mounted single display one cable bundle is required.
• For Curve ceiling-mounted dual display two cable bundles are required.

① ②

Figure 30 

No. Component

①
Front end including connectors for the power cable
NOTE: The protective earth cable must be connected to the protective earth terminal
(provided by customer).
 

② Back end including connectors for the power cable

Cable Bundle 15700-94 (11 m)

This cable bundle for the camera consists of:
• 2x polymer optic fibers (POFs) including plugs and connectors
• 1x power cable (three wires), including connector at the both ends

Details:
• The diameter of each POF plug is approximately 8 mm (POF plug cannot be removed).
• Cable bundle diameter is approximately 13 mm.
• Connectors at the power cable can be removed for assembly.
• 1 POF is a spare part.

Cabling
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Figure 31 
NOTE: Both ends of cable bundle are identical.
 

Cable Bundle 15700-95 (8 m)

This cable bundle for the camera consists of:
• 2x POFs including plugs
• 1x power cable with Neutrik plug at the front end and three wires including connector at the

back end
Details:
• Each POF has a diameter of approximately 8 mm (POF plug cannot be removed).
• Cable bundle diameter is approximately 13 mm.
• Connectors at the power cable can be removed for assembly.
• 1 PFO is a spare part.

① ②

Figure 32 

No. Component

① Front end including Neutrik plug

② Back end including connectors for the power cable
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Cable Bundle 15700-96 (8 m)

This cable bundle for the camera consists of:
• 2x POFs including plugs
• 1x power cable (with two wires plus shield), including connector at both ends

Details:
• The diameter of each POF plug is approximately 8 mm.
• POF connector at the front end (where Brainlab camera joint is connected) can be permanently

removed by cutting the fiber straight.
• PFO plug cannot be removed at the back end.
• Fabric tube can be removed.
• Connectors at the power cable can be removed for assembly.
• 1 PFO is a spare part.

① ②

Figure 33 

No. Component

①
Front end including POFs plug and connector for power cable
NOTE: In this figure one of the POF connectors was removed.
 

② Back end including connectors for the power cable

Cabling
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5 SITE PREPARATION
5.1 Installation Requirements
On-Site Logistics

General Information

In order to guarantee best practice and a short implementation period, certain requirements must
be fulfilled by the customer (or customer-assigned 3rd-party vendors) prior to the Brainlab
installation. The following section gives an overview of the typical scope of work.

Cable Strain Relief

Figure 34 

To prevent possible injury to the patient or OR personnel, cables connecting floor
components to the Connection Unit (like a microscope) must be tethered to the mounting
location of the Connection Unit. Use the Velcro strap on the microscope cable in
connection with either a bar on the CSU or an alternative means (like a hook) in close
proximity of the connectors.
NOTE: Refer to Brainlab drawings for site-specific preparation, size and routing of conduit for
SELV power and fiber
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Ceiling Access

Ceiling access in the form of a hatch or removable lighting fixture must be provided for installation
of cables in a conduit.
Circular apertures in the ceiling concentrically located on the axis of the CSU and the arm systems
are needed for installation and maintenance of Brainlab components.

Electrical Power

Mains power connections and outlets, as per Brainlab project-specific drawings, must be active for
Brainlab component installation and testing.

Networking

Network access points (LAN drops), as indicated on Brainlab project-specific drawings, must be
active with hospital IP addresses issued for Brainlab component configuration and testing.

Temporary Supplies/Services

In order to install Brainlab components, the environment must be well lit, dust free, and climate
controlled.
In addition, the following equipment may be needed:
• Pallet jack
• Step ladders
• Waste containers
• Elevator
• Fork Lift

Provision of On-Site Storage

Storage space must be available with the following ambient conditions:

Transport/Storage Conditions

Temperature -10°C (14°F) to 50°C (122°F)

Humidity 10% to 90% non-condensing

Pressure 500 hPa to 1060 hPa

Installation Requirements
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5.1.1 Superstructure/Substructure

General Information

In general, installing ceiling-mounted devices requires a superstructure and/or substructure to
which the arm supplier will attach their mounting system according their specifications. The
customer or builder is responsible for providing and certifying the fixed attachment between the
arm suppliers mounting systems and building superstructure or substructure by a certified
structural engineer of record.
Precise vertical and horizontal installation of the interface plate and substructure is essential. The
exact location and dimensions are confirmed during the planning phase.

Superstructure Example

Figure 35 
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Example of Arm Supplier Mounting System

Figure 36 

Example of Mounting System Components

Figure 37 

Substructure Structural Deflection Criteria

• Maximum horizontal deflection of substructure at the attachment point of the arm supplier
mounting plate must not exceed 0.1" when subject to horizontal load of 100 lbs (444.8 N).

• Maximum angular deflection of substructure at the attachment point of the arm supplier
mounting plate must not exceed 1/3° from level when subject to the design loads as specified
by the arm supplier.

Installation Requirements
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Substructure Examples

Figure 38 
NOTE: The design of the mounting systems differs depending on the supplier. Details must be
requested from the arm supplier.
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Substructure Attachment Methods

① ②

④

③

Figure 39 

No. Method

① System welded to structure

② System anchored to composite deck

③ System anchored to structural slab

④ System bolted to structure

Installation Requirements
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Ceiling Covers

Depending on the site conditions and/or the customer requirements, a custom-made ceiling cover
may be necessary (e.g., if the ceiling-mounted arm system penetrates the air conditioning plenum
or laminar air flow system).
In this case the customer (or builder) must design and provide a ceiling cover (with two halves),
which is installed after Brainlab and the arm supplier have completed the Curve ceiling-mounted
installation. The cover must be removable for maintenance purposes.
If a flush-mounted ceiling cover is desired, it must be provided by the customer. It must conform to
the local infection control regulations and be manufactured in two halves to allow for removal
during maintenance procedures.

Examples of Ceiling Covers

Figure 40 
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5.1.2 Duct Work/Conduits

General Information

Refer to the drawings below for site-specific preparation, size and routing of conduit for SELV
power and fiber optic transfer lines.
The customer is required to provide conduits as outlined in this section.
Unless noted otherwise, the minimum inner diameter for all conduits is 40 mm [1.57''] with a
minimum bending radius of 300 mm [11.8"]. Preparations must be carried out in accordance with
the Brainlab project-specific layouts and drawings. Ensure that a pull wire is supplied in every
conduit.
NOTE: If a 300 mm [11.8"] bending radius is not feasible, contact Brainlab consulting. Brainlab
recommends conduits with a smooth internal finish.
 

Curve ceiling-mounted single display

• 1 conduit from the Connection Unit to the Computer Unit
• 2 conduits from the Connection Unit to the ceiling axis

Curve ceiling-mounted dual display

• 1 conduit from the Connection Unit to the Computer Unit
• 3 conduits from the Connection Unit to the ceiling axis

Curve ceiling-mounted Installation with OR Lights

Additional conduits, power, grounding, wall cutouts, or other on-site preparations may be
necessary, depending on the specific OR light. Refer to the specific OR light supplier's project
instructions.

Cable Trays

Cable trays may be used in place of conduits only when complete access along the entire length
can be guaranteed by the customer. This is valid for both during installation and any future
maintenance.
Conduits along the length of the cable trays are required to protect the fiber optic cables.

Installation Requirements
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Site Preparation 2-Arm

Figure 41 

SITE PREPARATION
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Site Preparation 4-Arm

Figure 42 

Installation Requirements
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5.1.3 Protective Earth Connections / Potential Equalization

Protective Earth

It is the customer’s responsibility to provide a means for connecting the Brainlab-provided
Protective Earth cables of the monitor(s) close to the ceiling flange of the arm system prior to
system installation. The customer must choose a terminal connection cross-section that meets the
national and local standards for protection.
Details of the connection point to be provided by the customer:
Threaded post terminal, diameter up to 5.3mm.
NOTE: The provision of a Protective Earth cable by the customer does not comply with Brainlab
requirements.
 

A separate protective earth cable is a safety measure and required for the Curve ceiling-
mounted monitor(s) only. Both the Curve ceiling-mounted Computer Unit and the Connection
Unit are covered by the protective earth wire of their power cords.

Potential Equalization

As well as the Protective Earth connection, Brainlab provides the option to connect a Potential
Equalization cable to the satellite devices (Curve ceiling-mounted Connection Unit and
Computer Unit). The use of the potential equalization points on the Curve ceiling-mounted
Computer Unit and the Connection Unit is not mandatory and at the discretion of the hospital. If
the hospital requires the use of the Potential Equalization, the Potential Equalization connection
point on the hospital’s side must be provided by the customer close to the Brainlab components to
be connected (cables are provided by Brainlab).
The use of the potential equalization connections is not safety relevant and is used only to
mitigate against interferences between multiple devices on different circuits.

SITE PREPARATION
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6 IMPLEMENTATION
6.1 General Time Line/Durations
Overview

General Information

Consulting / 
Requirement 

analysis / Pre-
Planning Phase

Planning Phase On-Site visit Detailed Planning
Preparation / Pre-

Installation / 
Production

Installation Training

Purchase 
Agreement

Training 
Acceptance / 
Release for 
clinical use

Minimum 
3 weeks*
(varies)

1 – 2 days
Minimum 
2 weeks*

Approximately 
10-12  weeks

Approximately 
1 week

Design 
Freeze

„sign off“

System 
Installation 
Acceptance

Miltestone

*NOTE: The entire planning phase as well as the whole project duratation 
ultimately depends on the information and communitcation flow among the 
involved project parties.

Minimum of 
16 weeks*

Phase

Approximately 
1 week

Figure 43 
The actual timeline for each project varies depending on the installation. This timeline should only
be used as a rough guide. The actual timeline can only be confirmed after the Brainlab layout
drawings have been approved and signed by the customer. This normally occurs during the
detailed planning phase/design freeze.
It is recommended that the customer nominates an appropriate, dedicated project manager or
technical representative for planning and installation who will communicate customer-specific
requirements to the Brainlab customer consultant. Experience has shown that a well-coordinated
hospital project team greatly contributes to keeping the project timeline on schedule.
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6.2 Project Phases
Overview

Consulting and Requirement Analysis

This is the preliminary feasibility phase. It involves the technical feasibility analysis to verify the
location and technical suitability of system implementation of Curve ceiling-mounted to the
designated OR.

Pre-Planning

Before any Curve ceiling-mounted solution is confirmed or scheduled for installation, Brainlab
customer consultants must be involved.
All customer information (name, address, designated contact persons, status of the OR, interface
devices, plan and section of OR and surrounding rooms) must be provided to the Brainlab
customer consultant for pre-planning and preliminary layout proposals.
The following information must be provided in order for the Brainlab customer consultant to begin:

Information Type Category Details

Contact

Project address, hospital, depart-
ment

Name, country, address, phone,
email

Contact person (customer)

Name, address, phone/fax, email
On-site architect, responsible facility
manager

Other applicable local parties, firms,
engineers, etc.

Site

Designated OR Room number, floor, wing

Status of OR Existing, planned, in use, not in
use

Estimated date for clinical use Date

Interface devices for live navigation/
integration

Type, manufacturer (e.g., Zeiss
Pentero microscope), output sig-
nal/connection type.

Drawings (AutoCAD
2000.dwg)

Plan of designated OR and sur-
rounding rooms All architectural and equipment in-

formationCross section of designated OR and
surrounding rooms

Planning Phase

A preliminary layout proposal will be drafted by Brainlab and sent to the customer and/or assigned
architects. This layout must checked in detail by the customer (both users and technical
representatives of the customer), especially with respect to the position of the central ceiling axis
of the arm selected system and the area covered by ceiling mounted devices (display, camera and
OR lamps, if applicable).
The proposed location of the ceiling-mounted device, Connection Unit and the Computer Unit
must be approved by the customer.
Based on the Brainlab layout proposal, local drawings for the ceiling mount (substructure and
inter-face plate) must be prepared by the customer and their engineer.

Project Phases
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On-Site Visit

The Brainlab customer consultant, the customer and the local architects must agree on:
• The reworked Brainlab OR layout (including all devices)
• All technical issues (ceiling substructure, final location of devices, etc.)
• A timeline (next steps, possible delivery, and installation date)
• The scope of work packages for all involved parties and trades (if required)

Detailed Planning

Brainlab completes a detailed set of planning drawings, which must be approved (i.e., “signed off”)
by the customer. The detailed project timeline is issued by Brainlab and must be confirmed by the
customer.

Production

This is the preparation phase for the customer, Brainlab and other involved parties. In this phase
the following points are achieved:
• Issuance of final layout drawings by Brainlab
• Brainlab orders site-specific parts; preassembly and testing in Germany
• On-site preparation by customer, as specified in the Brainlab planning drawings
• On-site shipment of all Brainlab components

Pre-Installation

This is the first fixation of intermediate ceiling substructure. Pre-installation must be pre-installed
before that main installation of the arm system and before closing the false ceiling.

Installation

This phase includes the on-site installation of Brainlab components by Brainlab as well as system
integration and testing by Brainlab installation engineers.

Acceptance

This milestone covers the system installation acceptance and commissioning procedure between
Brainlab and the customer.

Training

Brainlab support provides device and maintenance training, as well as acceptance and user
training.

Acceptance Training

This milestone covers the clinical training acceptance procedure of the system and application by
Brainlab personnel with the user. Only after the successful Brainlab product training and training
acceptance is the Brainlab system released for clinical use by the user.
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6.3 Scope of Customer Work
Overview

General Information

In order to guarantee best practices and a short implementation period, certain requirements must
be fulfilled by the customer prior to the Brainlab installation. Below is an overview of a typical
scope of work. This shall be covered either by the customer or local contractors employed by the
customer.
Refer to the site-specific planning drawings for further details. These drawings are submitted and
refined in the course of the project implementation.

Ceiling Superstructure/Substructure

• Customer scope of work of according to arm supplier specifications including the weight of
Curve ceiling-mounted components.

• Ceiling mount design and respective superstructure/substructure approval, preparation and
mounting according to arm supplier specifications.

• Structural/static approval by structural engineer of record.
• Any substructure design, preparation and installation necessary to support the mounting

system of the arm supplier.

Duct Work/Conduits

• Conduit implementation according to the Brainlab drawings
• Inner diameter of 40 mm [1.57"] (unless defined otherwise; refer to the site-specific Brainlab

drawings).
• All conduits prepared with pull wire (minimum bending radius of 300 mm).
• Cable grommets at end of conduits.
• Cable duct preparation as specified in the Brainlab planning drawings.

Installation Hatch

On-site preparation in the ceiling according to the Brainlab drawings

Electrical/Power

• Standard power outlets at both Computer Unit and Connection Unit locations.
• Power outlets as specified in the Brainlab planning drawings.
• Potential equalization connectors provided at both devices and can be connected to a potential

equalization point in the OR.

Networking

• 1x RJ45 network points as defined in Brainlab planning drawings.
• Access to the hospital PACS network shall be provided to Brainlab (issue IP address).

Protective Earth connections / Potential Equalization

Grounding points within the operating room as specified in the Brainlab planning drawings. Refer
to page 69 for details.

Scope of Customer Work

74 Site Planning Manual Rev. 1.0 Curve™ Ceiling-Mounted Single Display Curve™ Ceiling-Mounted Dual Display Ver. 1.0



CSU Pendant

All modifications required to place the Connection Unit onto the CSU pendant as specified in the
Brainlab planning drawings, such as power plug, grounding point (PE), blanks plate for feeding
cable through or connector plates (if applicable).

Preparation for Connection Unit and Computer Unit Positioning

Refer to Brainlab planning drawings for Connection Unit and Computer Unit positioning, and
provide any required equipment therefor (e.g., providing power, shelves, CSU, etc.).

Ventilation

Ensure that adequate ventilation is provided to meet the environmental requirements of the
specific Brainlab product.

IMPLEMENTATION
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7 APPENDIX
7.1 Appendix
Overview

References

• Analysis of static requirements pertaining to ceiling-mounted electrical medical equipment
based on DIN EN 60601-1 by Gerhard Holz (qualified engineer), Order No. 4036, April/June
2006

• Technical requirement sheet for Curve ceiling-mounted arms
• Curve ceiling-mounted System User Guide and Technical User Guide
• Brainlab Cleaning, Disinfection & Sterilization Guide

Cleaning and Disinfection

Refer to the Curve ceiling-mounted System User Guide or Brainlab Cleaning, Disinfection &
Sterilization Guide.

Abbreviations

Abbreviation Explanation

OR Operating room

EQR Equipment room

CR Control room

iMRI Intraoperative magnetic resonance imaging

AFFL Above finished floor level

CSU Ceiling supply unit

FoV Field of view

SAW Surface acoustic wave

FO Fiber optic (cable)

POF Polymer optic fibers (cable)

IGS Image-guided surgery

SELV Separated extra-low voltage

AWG American Wire Gauge

Curve CM Curve ceiling-mounted

APPENDIX
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7.2 Cabling Concept
Diagrams

Cabling Diagram Legend

Line Explanation

Fiber optic signal cable (fiber optic pair, multimode cable, OM3)

Polymer optic fiber (POF) for camera communication

Copper DC power cable (plus, minus, shield)

Copper power cable (phase conductor, neutral conductor, ground)

Potential equalization cable

Protective earth cable

Curve ceiling-mounted single display

⑤

① ② ③

④

Figure 44 

No. Component

① 3rd-party ceiling-mounted arm system

② Display cable bundle

③ Camera cable bundle

④ Cable bundle running through CSU

Cabling Concept
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No. Component

⑤ Connection Unit cable bundle

Curve ceiling-mounted dual display

⑥

① ② ④

⑤

③

Figure 45 

No. Component

① 3rd-party ceiling-mounted arm system

② Display cable bundle

③ Display cable bundle

④ Camera cable bundle

⑤ Cable bundle running through CSU

⑥ Connection Unit cable bundle
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7.3 Dimensions

Connection Unit

381
37

7
39

0
10

0.
2

Dimensions stated in mm

Curve CM Interface

Specification Drawing
Connection Unit

(based on PD00003013 Rev. 000)

Figure 46 

Dimensions
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Computer Unit

441

17
2

510

Dimensions stated in mm

Curve CM Interface 
Specification Drawing

Computer Unit
(based on PD00002777 Rev. 001)

Figure 47 
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Display
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Curve CM Interface 
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(based on PF1025-0800 Rev. 001)

A-A

A

D-D

BC

A

B

C

①

②

③

④ ⑤

⑥ ⑦

⑧
⑨

Figure 48 

No. Description

① Schematic representation of a potentially required Adapterplate

② Effectively required length of screw within display

③ Maxiumum embossing of blind insert

④ Maximum embossing of Display-Rearpanel with regard to VESA-Interface

⑤ Maximum embossing of blind insert

⑥ View of the back of the display drawn without Adapterplate and screws in the deepening
of this view

⑦ Cable grommet for connection cables

⑧ Blind insert

⑨ Blind insert (cable grommet for connection cable scan be placed here alternatively)

Dimensions
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Display 2

CC

47.9

83.2

28.9
67

13.9

Dimensions stated in mm
Curve CM Interface 
Specification Drawing
Display

(based on PF1025-0800 Rev. 001)

C-C

D

D

① ② ③ ④ ⑤

⑥

Figure 49 

No. Description

① Power display display port

② Not used

③ SFP

④ Not used

⑤ Not used

⑥ Back of Curve ceiling mounted display without cable cover
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Motorized Camera Joint
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Curve CM Interface 
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Figure 50 
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Manual Camera Joint
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Figure 51 
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Manual Camera Joint Connector
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