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1 Introduction
1.1 About this document

1.1.1 Description of the contents

This Getting Started Guide describes typical use cases for the Hilscher
netRAPID chip carrier and the netRAPID Evaluation Boards. The purpose
of this document is to provide OEM developers, who want to integrate
(design-in) the netX based netRAPID communication interface into their
own host device, with the information they need in order to successfully test
and evaluate the netRAPID chip carrier (respectively the netRAPID
Evaluation Boards) before they build a host device prototype or baseboard
for the netRAPID.

Technical details needed for physically embedding the netRAPID into the
host device/baseboard of the OEM manufacturer are not subject of this
document. Technical details like dimensions/footprints, soldering profiles,
signal descriptions and pin assignments are provided in the

Design Guide netRAPID Chip Carrier, DOC111004DGxxEN,

which is stored on the netRAPID Evaluation DVD (NRPEB product DVD)
in the Documentation\1l. netRAPID Manuals directory.

netRAPID Chip Carrier | Getting Started
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1.1.2 List of revisions
Index Date Chapter |Revisions
1 2013-12-12 All Created
2 2014-07-31 All One hour time restriction replaces 2 Byte I/O data
restriction in limited RTE firmware
1.1.4 Reference to PROFINET IO Device firmware V3.6
in section Reference to hardware, firmware,
software and drivers added
1.2 Section netRAPID products with pictures added
3.2 Description of time restriction in limited RTE
firmware in section Choosing the right firmware
added
4.3.2 Section Configuring NRP 51-RE/ECS or NRP 52-
RE/ECS with SYCON.net updated (1 Byte 1/O data
restriction in limited EtherCAT has been replaced
by one hour time restriction)
5 Chapter LED Descriptions added
6 Chapter Technical Data added
3 2016-12-14 All POWERLINK Controlled Node and VARAN Client
added
Firmware and software versions updated
Paths on NRPEB product DVD updated
References to combined SSBL-firmware image
deleted
1.2.2 Wording of limitations of PROFIBUS DP Slave
corrected to “2 bytes output / 2 bytes input”
3.2 Error Code for one our time limitation of
OpenModbus/TCP limited firmware added
5 Chapter LED Descriptions updated
59 Section Ethernet/IP Adapter LEDs on NRPEB 52-
RE added
5.10 Section POWERLINK Controlled Node LEDs on
NRPEB 52-RE added
5.11 Section VARAN Client LEDs on NRPEB 52-RE
added
4 2017-09-06 Title Title image changed
All New products NRP 51-RE and NRPEB 51-RE
(evaluation board) added.
NRPEB-CCS renamed to NRPEB 10-CCS,
NRPEB-DPS renamed to NRPEB 10-DPS, and
NRPEB-RE2 renamed to NRPEB 52-RE
1.4 Section Legal notes updated
2.2 Section netRAPID Evaluation Boards revised
3.4.4 Section Downloading firmware from PC via USB
and SPM host interface (NRPEB 51-RE only)
added
4.2.5 Section Downloading firmware to the NRPEB 51-
RE via SPM USB interface added

Table 1: List of revisions
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1.1.3 Conventions in this Document

Notes, operation instructions and results of operation steps are marked as
follows:

Notes

0 Important: <important note>
Note: <note>

<note, where to find further information>

Operation instructions

1. <Operational step>
» <Instruction>

» <Instruction>

2. <Operational step>
<|nstruction>

» <Instruction>

Results

R <Intermediate result>

= <Final result>

netRAPID Chip Carrier | Getting Started
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1.1.4

netRAPID Chip Carriers
This document relates to the following netRAPID Chip Carriers and their

Reference to hardware, firmware, software and drivers

firmware:
netRAPID Part no. For network Firmware name | Part no. Firmware file Firmware
protocol firmware version
Device:
R0502000.nxf
7650.420 PROFIBUS DP o ,
NRP 10-DPS NRPLFW-DPS 7601.420 Limited version: 29
Tray: Slave R0522000.nxf
7652.420 X
Device: CC-Link Slave NRPLFW-CCS 7601.740 | R0509000.nxf 2.11
NRP 10-CCS 7650.740 Limited version:
Tray: R0529000.nxf
7652.740
EtherCAT Slave NRPLFW-ECS 7601.120 | RO60F000.nxf 4.7
Limited version:
RO6ZF000.nxf
PROFINET 10 NRPLFW-PNS 7601.850 |R060D000.nxf 3.12
Device Limited version:
R06ZD000.nxf
Sercos Slave NRPLFW-S3S 7601.160 | R060J000.nxf 3.5
Limited version:
R06ZJ000.nxf
Device:
Open NRPLFW-OMB 7601.860 |RO60L000.nxf 2.6
7660.101
NRP 51-RE T Modbus/TCP Limited version:
ray:
7662 101 R0O6ZL000.nxf
EtherNet/IP NRPLFW-EIS 7601.830 |RO60H000.nxf 213
Adapter Limited version:
RO6ZH000.nxf
POWERLINK NRPLFW-PLS 7601.180 | R0O60K000.nxf 3.3
Controlled Node Limited version:
RO0O6ZK000.nxf
VARAN Client NRPLFW-VRS 7601.810 | R0O60T000.nxf 1.1
Limited version:
R0O6ZT000.nxf

Table 2: Reference to Chip Carriers and firmware (1)
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netRAPID Part no. For network Firmware Part no. Firmware file Firmware
protocol name firmware version
EtherCAT NRPLFW-ECS thd thd thd
Slave
PRQFINET 10 |NRPLFW-PNS thd thd thd
Device
) Sercos Slave |NRPLFW-S3S tbd tbd tbd
Device: (0] NRPLFW-OMB
- 7660.100 pen B
NRP 51-RE/F8T Modbus/TCP tbd tbd tbd
(planned) Tray:
7662.100 |EtherNet/IP NRPLFW-EIS thd thd thd
Adapter
POWERLINK | NRPLFW-PLS
Controlled tbd tbd tbd
Node
VARAN Client | NRPLFW-VRS tbd tbd tbd
EtherCAT NRPLFW-ECS |7601.120 RO70F000.nxf 4.7
Slave Limited version:
RO7ZF000.nxf
PROFINET IO |NRPLFW-PNS |7601.850 R0O70D000.nxf 4.3
Device Limited version:
R07ZD000.nxf
Sercos Slave [NRPLFW-S3S ([7601.160 R070J000.nxf 3.5
Limited version:
R07ZJ000.nxf
Device:
Open NRPLFW-OMB |7601.860 RO70L000.nxf 2.6
7670.100 Modbus/TCP
NRP 52-RE Tray: oabus Limited version:
7672.100 RO7ZL000.nxf
EtherNet/IP NRPLFW-EIS 7601.830 R0O70H000.nxf 3.3
Adapter Limited version:
RO7ZHO000.nxf
POWERLINK |NRPLFW-PLS |7601.180 R0O70K000.nxf 3.3
Controlled Limited version:
Node RO7ZK000.nxf
VARAN Client |NRPLFW-VRS |7601.810 RO70T000.nxf 1.1
Limited version:
RO7ZT000.nxf

Table 3: Reference to Chip Carriers and firmware (2)
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netRAPID Evaluation Boards

This document relates to the following netRAPID Evaluation Boards. Each
Evaluation Board is equipped with a soldered-on netRAPID Chip Carrier:

Evaluation Board

Part no.
hardware

For network protocol

Equipped with
netRAPID

NRPEB 10-DPS

7600.420

PROFIBUS DP Slave

NRP 10-DPS

NRPEB 10-CCS

7600.740

CC-Link Slave

NRP 10-CCS

NRPEB 51-RE

7600.100

EtherCAT Slave

PROFINET IO Device

Sercos Slave

Open Modbus/TCP

NRP 51-RE/F8T

EtherNet/IP Adapter

POWERLINK
Controlled Node

VARAN Client

NRPEB 52-RE

7600.200

EtherCAT Slave

PROFINET 10 Device

Sercos Slave

Open Modbus/TCP

NRP 52-RE

EtherNet/IP Adapter

POWERLINK
Controlled Node

VARAN Client

Table 4: Reference to Evaluation Boards
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Software

This document relates to the following versions of software tools for
configuration and downloading firmware:

Software Version File name Path on NRPEB product DVD
SYCON.net 1.400.x.x | SYCONnet netX setup.exe | Software\SYCON.net
netX Bootwizard 1.4.x.x bootwizard_1.4.x.x_setup Tools\Bootwizard
netHOST Device 1.2.x.x netHOST.exe Tools\netHost\x64 [or] x86
Test Application
cifX Driver Test 1.2.x.x
Application
- - Included in cifX Device Driver Installation
cifX Driver Setup 1.2.x.x
Utility

Table 5: Reference to Software

Drivers

This document relates to the following driver versions:

Driver Version File name Path on NRPEB product DVD

cifX Device Driver 1.3.x.x cifX Device Driver Setup Driver and Toolkit\Device Driver
(NXDRV-WIN) \Installation

USB drivers for drivers setup Driver and Toolkit\USB Diagnostic

Windows Driver

Table 6: Reference to Drivers

netRAPID Chip Carrier | Getting Started
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1.2 netRAPID products
1.21  netRAPID TRAY (24 pieces)

netRAPID Chip Carriers can be obtained in trays containing 24 pieces.

Figure 1: netRAPID TRAY

NRP 10-DPS TRAY: 24 pieces of NRP 10-DPS Chip Carriers (PROFIBUS
DP Slave), Part no.: 7652.420

NRP 10-CCS TRAY: 24 pieces of NRP 10-CCS Chip Carriers (CC-Link
Slave), Part no.: 7652.740

NRP 51-RE TRAY: 24 pieces of NRP 51-RE Chip Carriers (Real-Time-
Ethernet Slave), Part no.: 7662.101

NRP 51-RE\F8T TRAY (planned): 24 pieces of NRP 51-RE\F8T Chip
Carriers (Real-Time-Ethernet Slave), Part no.: 7662.100

NRP 52-RE TRAY: 24 pieces of NRP 52-RE Chip Carriers (Real-Time-
Ethernet Slave), Part no.: 7672.100

1.2.2 netRAPID Evaluation Boards

netRAPID Evaluation Boards (NRPEB) for evaluating the netRAPID can be
obtained from Hilscher. Each Evaluation Board is equipped with a soldered-
on netRAPID and is shipped with three extra netRAPID Chip Carriers.

Figure 2: netRAPID Evaluation Board

netRAPID Chip Carrier | Getting Started
DOC131104GS04EN | Revision 4 | English | 2017-09 | Released | Public © Hilscher 2014 - 2017
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NRPEB 10-DPS: netRAPID PROFIBUS Evaluation Board, Part no.:
7600.420

NRPEB 10-CCS: netRAPID CC-Link Evaluation Board, Part no.: 7600.740

NRPEB 51-RE: netRAPID Real-Time-Ethernet Evaluation Board,
Part no.: 7600.100

NRPEB 52-RE: netRAPID Real-Time-Ethernet Evaluation Board,
Part no.: 7600.200

The netRAPID Evaluation DVD (NRPEB product DVD) containing the
accompanying software can be downloaded from our Hilscher website in
the Support > Downloads section:
https://www.hilscher.com/support/downloads/

The netRAPID Evaluation DVD features:

¢ Limited versions of Loadable Firmware (LFW) for testing and evaluation
purposes for all netRAPID types. The limitations are:

PROFIBUS DP Slave:
- 2 bytes output / 2 bytes input.
- Fixed station address 32

CC-Link Slave:

- 2 bytes 1/0 data exchange
- Fixed station address 32.

- Remote IO Station only

Real-Time Ethernet slaves:

(EtherCAT Slave, PROFINET IO Device, EtherNet/IP Adapter, Sercos
Slave, Open Modbus/TCP, POWERLINK Controlled Node, VARAN
Client):

- Communication task stops after one hour

o Software tools for configuring the netRAPID, for downloading firmware
and for testing 1/0 communication

e C-Toolkit (source code for developers of non-Windows target platforms
and embedded systems)

e USB drivers for Windows (needed for accessing the USB diagnostic
interface of the netRAPID from a Windows configuration PC)

e cifX Device Driver (needed for accessing the host interface of the
netRAPID from a Windows PC via PCI)

o PDF documentation for users and developers

netRAPID Chip Carrier | Getting Started
DOC131104GS04EN | Revision 4 | English | 2017-09 | Released | Public © Hilscher 2014 - 2017
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1.2.3 Standard Loadable Firmware DVDs

DVDs containing licensed Standard Loadable Firmware with full standard
functionality for the netRAPID and the chosen network communication
protocol can be obtained from Hilscher under a simple license agreement.
The firmware needs to be acquired once and can then be used on an
infinite number of netRAPIDs.

NRPLFW-DPS: Loadable PROFIBUS DP Slave Firmware for NRP 10-DPS,
Part no.: 7601.420

NRPLFW-CCS: Loadable CC-Link Slave Firmware for NRP 10-CCS,
Part no.: 7601.740

NRPLFW-ECS: Loadable EtherCAT Slave Firmware for NRP 51-RE,
NRP 51-RE\F8T and NRP 52-RE, Part no.: 7601.120

NRPLFW-PNS: Loadable PROFINET IO Device Firmware for NRP 51-RE,
NRP 51-RE\F8T and NRP 52-RE, Part no.: 7601.850

NRPLFW-S3S: Loadable Sercos Slave Firmware for NRP 51-RE,
NRP 51-RE\F8T and NRP 52-RE, Part no.: 7601.160

NRPLFW-OMB: Loadable Open Modbus/TCP Firmware for NRP 51-RE,
NRP 51-RE\F8T and NRP 52-RE, Part no.: 7601.860

NRPLFW-EIS: Loadable EtherNet/IP Adapter Firmware for NRP 51-RE,
NRP 51-RE\F8T and NRP 52-RE, Part no.: 7601.830

NRPLFW-PLS: Loadable POWERLINK Controlled Node Firmware
for NRP 51-RE, NRP 51-RE\F8T and NRP 52-RE, Part no.: 7601.180

NRPLFW-VRS: Loadable VARAN Client Firmware for NRP 51-RE,
NRP 51-RE\F8T and NRP 52-RE, Part no.: 7601.810

netRAPID Chip Carrier | Getting Started
DOC131104GS04EN | Revision 4 | English | 2017-09 | Released | Public © Hilscher 2014 - 2017
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1.3 Documentation overview

This section lists documents that are relevant to the user of the netRAPID

Chip Carrier.

Basic documents

Title Contents Document ID Path on the NRPEB product DVD
Getting Started Describes typical use cases | DOC131104GSxxEN | Documentation\1l. netRAPID Manuals
netRAPID Chip of the netRAPIDs and the \EN\netRAPID Getting Started GS
Carrier netRAPID Evaluation Boards, xx EN.pdf
(this document) like downloading firmware,

configuration and testing of

I/O data
Design Guide Provides technical details for | DOC111004DGxxXEN | Documentation\l. netRAPID Manuals

netRAPID Chip
Carrier

integrating (embedding) the
netRAPID into the hardware
of the host system of the
OEM (design-in
manufacturer)

\EN\netRAPID Chip Carrier Design
Guide xx EN.pdf

Table 7: Basic documentation for netRAPID

Programming manuals

Title

Contents

Document ID

Path on the NRPEB product DVD

Dual-Port Memory
Interface Manual
Dual-Port Memory
Interface — netX
based Products

Describes the user interface
respectively the dual-port
memory for netX-based
products

DOC060302DPMxxEN

Documentation\5. Programming
Manuals\EN\2. Dual-Port Memory
Interface Manual\netX Dual-Port
Memory Interface DPM xx EN

Toolkit Manual Describes the implementation | DOC090203TKxxEN Documentation\5. Programming
cifX/netX Toolkit | of the cifX/netX Toolkit and Manuals\EN\1. Driver Toolkit
— DPM the porting to own operating Manual\cifX netX Toolkit - DPM
systems TK xx EN
Table 8: Programming manuals for netX-based products
netRAPID as PROFIBUS DP Slave
If you are using an NRP 10-DPS, you might also find the following
documents useful:
Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the application DOCO050401APIXXEN [ Documentation\5. Programming
PROFIBUS DP interface of the Manuals\EN\3. Protocol
Slave PROFIBUS DP slave stack API\PROFIBUS DP Slave\DP Slave
implementation on the netX Protocol API xx EN.pdf
chip
Operating Description of the device DOCO0910010IxxEN | Documentation\2. Configuration
Instruction Manual | type manager for Hilscher Manuals\EN\2. SYCON.net Protocol
DTM for Hilscher PROFIBUS DP slave Specific Configuration
PROFIBUS DP devices Dialogs\PROFIBUS DP Slave DTM OI

Slave Device

xx EN.pdf

Table 9: Additional documentation for NRP 10-DPS

netRAPID Chip Carrier | Getting Started
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netRAPID as CC-Link Slave

If you are using an NRP 10-CCS, you might also find the following
documents useful:

Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the application DOCO071101APIXXEN | Documentation\5. Programming
CC-Link Slave interface of the CC-Link Manuals\EN\3. Protocol API\CC-
Slave Stack implementation Link Slave\CC-Link Slave
on the netX chip Protocol API xx EN.pdf
Operating Description of the device DOCO0808010IxxEN | Documentation\2. Configuration
Instruction Manual | type manager for Hilscher Manuals\EN\2. SYCON.net Protocol
netSLAVE DTM for | slave devices Specific Configuration
Hilscher netX Slave Dialogs\netSlave DTM OI xx
Devices EN.pdf
Table 10: Additional documentation for NRP 10-CCS
netRAPID as EtherCAT Slave
If you are using the EtherCAT Slave protocol, you might also find the
following documents useful:
Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the application DOC110909APIXXEN | Documentation\5. Programming
EtherCAT Slave interface of the EtherCAT Manuals\EN\3. Protocol
V4.6.0 Slave Stack implementation API\EtherCAT Slave V4\EtherCAT
on the netX chip Slave V4 Protocol API xx EN.pdf
Operating Description of the device DOC1107020IxxEN [ Documentation\2. Configuration
Instruction Manual | type manager for Hilscher Manuals\EN\2. SYCON.net Protocol
DTM for Hilscher EtherCAT slave devices Specific Configuration
EtherCAT Slave Dialogs\EtherCAT Slave DTM OI xx
Device EN.pdf
Table 11: Additional documentation for NRP 51/52-RE/ECS
netRAPID as PROFINET IO Device
If you are using the PROFINET 10 Device protocol, you might also find the
following documents useful:
Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the DOC140103APIXXEN | Documentation\5. Programming
PROFINET IO differences between Manuals\EN\3. Protocol API\PROFINET IO
Device - the PROFINET IO Device V3.6\PROFINET IO Device
Supplement V4 RT/IRT Device Supplement V4 API xx EN.pdf
Stack V3.5 and the
PROFINET IO RT
Device Stack V4
Protocol API Describes the DOC111110APIXxEN [ Documentation\5. Programming
PROFINET 10 application interface Manuals\EN\3. Protocol API\PROFINET IO
RT/IRT Device of the PROFINET Device V3.6\PROFINET IO Device V3.10
Vv3.10.0 10 Device Stack Protocol API xx EN.pdf
implementation on
the netX chip
Operating Description of the DOCO0603030IxxEN [Documentation\2. Configuration
Instruction Manual | device type Manuals\EN\2. SYCON.net Protocol
DTM for Hilscher manager for Specific Configuration
PROFINET I0O- Hilscher PROFINET Dialogs\PROFINET IO Device DTM OI xx
Device 10 devices EN.pdf

Table 12: Additional documentation for NRP 51/52-RE/PNS

netRAPID Chip Carrier | Getting Started

DOC131104GS04EN | Revision 4 | English | 2017-09 | Released | Public

© Hilscher 2014 - 2017



Introduction

16/145

netRAPID as Sercos Slave

If you are using the Sercos Slave protocol, you might also find the following
documents useful:

DTM for
EtherNet/IP
Adapter Devices

EtherNet/IP Adapter

Devices

Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the DOC100205APIXxEN [ Documentation\5. Programming
sercos Slave packet interface of Manuals\EN\3. Protocol API\sercos
V3.3.0 the sercos slave Slave\sercos Slave Protocol API xx
device EN.pdf
implementation on
the netX chip
Operating Description of the DOC1107010IxxEN [Documentation\2. Configuration
Instruction Manual | device type Manuals\EN\2. SYCON.net Protocol
DTM for Hilscher manager for Specific Configuration Dialogs\sercos
sercos Slave Hilscher Sercos Slave DTM OI xx EN.pdf
Device slave devices
Table 13: Additional documentation for NRP 51/52-RE/S3S
netRAPID as Open Modbus/TCP device
If you are using the Modbus/TCP protocol, you might also find the following
documents useful:
Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the DOCO071103APIXxEN | Documentation\5. Programming
Open Modbus/TCP | application interface Manuals\EN\3. Protocol API\openModbus
V2.6.0 of the Open MessagingDevice\OpenModbusTCP Protocol
Modbus/TCP API xx EN.pdf
protocol stack
Protocol API Describes the DOCO050201APIXxEN [ Documentation\5. Programming
TCP/IP Packet application interface Manuals\EN\3. Protocol API\openModbus
Interface V2.1.x.x | of the TCP/IP and MessagingDevice\TCP IP - Packet
UDP/IP protocol Interface API xx EN.pdf
stack
Operating Description of the DOCO0808010IXxEN [ Documentation\2. Configuration
Instruction Manual | device type Manuals\EN\2. SYCON.net Protocol
netSLAVE DTM for | manager for Specific Configuration
Hilscher netX Slave | Hilscher slave Dialogs\netSlave DTM OI xx EN.pdf
Devices devices
Table 14: Additional documentation for NRP 51/52-RE/OMB
netRAPID as EtherNet/IP Adapter
If you are using the EtherNet/IP Adapter protocol, you might also find the
following documents useful:
Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the user interface | DOC150401APIXXEN | Documentation\5. Programming
EtherNet/IP of the EtherNet/IP Adapter Manuals\EN\3. Protocol
Adapter V3.3.0 implementation on the netX API\EtherNetIP
chip Adapter\EtherNetIP Adapter V3
Protocol API xx EN.pdf
Operating Description of the device DOCO0612020IxxEN [Documentation\2. Configuration
Instruction Manual | type manager for Manuals\EN\2. SYCON.net Protocol

Specific Configuration
Dialogs\EtherNetIP Adapter DTM
OI xx EN.pdf

Table 15: Additional Documentation for NRP 51/52-RE/EIS
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netRAPID as POWERLINK Controlled Node

If you are using the POWERLINK Controlled Node protocol, you might also
find the following documents useful:

Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the DOC160504APIXxEN [ Documentation\5. Programming
Ethernet application interface Manuals\EN\3. Protocol API\POWERLINK
POWERLINK of the Ethernet ControlledNode\Powerlink Controlled
Controlled Node POWERLINK Node Protocol V3 API xx EN.pdf
v3.2.0 Controlled Node
stack
Operating Description of the DOCO0808010IXxEN |[Documentation\2. Configuration
Instruction Manual | device type Manuals\EN\2. SYCON.net Protocol
netSLAVE DTM for | manager for Specific Configuration
Hilscher netX Slave | Hilscher slave Dialogs\netSlave DTM OI xx EN.pdf
Devices devices
Table 16: Additional documentation for NRP 51/52-RE/PLS
netRAPID as VARAN Client
If you are using the VARAN Client protocol, you might also find the
following documents useful:
Title Contents Document ID Path on the NRPEB product DVD
Protocol API Describes the user [ DOC100613APIXXEN | Documentation\5. Programming
VARAN Client interface of the Manuals\EN\3. Protocol API\VARAN
(Slave) V1.0.x.x VARAN client client\VARAN Client Protocol API xx
(slave) EN.pdf
implementation on
the netX chip
Operating Description of the DOCO0808010IXXEN [Documentation\2. Configuration
Instruction Manual | device type Manuals\EN\2. SYCON.net Protocol
netSLAVE DTM for | manager for Specific Configuration
Hilscher netX Slave | Hilscher slave Dialogs\netSlave DTM OI xx EN.pdf
Devices devices

Table 17: Additional documentation for NRP 51/52-RE/VRS
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1.4 Legal notes

Copyright
© Hilscher Gesellschaft fir Systemautomation mbH
All rights reserved.

The images, photographs and texts in the accompanying materials (in the
form of a user's manual, operator's manual, Statement of Work document
and all other document types, support texts, documentation, etc.) are
protected by German and international copyright and by international trade
and protective provisions. Without the prior written consent, you do not
have permission to duplicate them either in full or in part using technical or
mechanical methods (print, photocopy or any other method), to edit them
using electronic systems or to transfer them. You are not permitted to make
changes to copyright notices, markings, trademarks or ownership
declarations. lllustrations are provided without taking the patent situation
into account. Any company names and product designations provided in
this document may be brands or trademarks by the corresponding owner
and may be protected under trademark, brand or patent law. Any form of
further use shall require the express consent from the relevant owner of the
rights.

Important notes

Utmost care was/is given in the preparation of the documentation at hand
consisting of a user's manual, operating manual and any other document
type and accompanying texts. However, errors cannot be ruled out.
Therefore, we cannot assume any guarantee or legal responsibility for
erroneous information or liability of any kind. You are hereby made aware
that descriptions found in the user's manual, the accompanying texts and
the documentation neither represent a guarantee nor any indication on
proper use as stipulated in the agreement or a promised attribute. It cannot
be ruled out that the user's manual, the accompanying texts and the
documentation do not completely match the described attributes, standards
or any other data for the delivered product. A warranty or guarantee with
respect to the correctness or accuracy of the information is not assumed.

We reserve the right to modify our products and the specifications for such
as well as the corresponding documentation in the form of a user's manual,
operating manual and/or any other document types and accompanying
texts at any time and without notice without being required to notify of said
modification. Changes shall be taken into account in future manuals and do
not represent an obligation of any kind, in particular there shall be no right
to have delivered documents revised. The manual delivered with the
product shall apply.

Under no circumstances shall Hilscher Gesellschaft flir Systemautomation
mbH be liable for direct, indirect, ancillary or subsequent damage, or for
any loss of income, which may arise after use of the information contained
herein.

netRAPID Chip Carrier | Getting Started
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Liability disclaimer

The hardware and/or software was created and tested by Hilscher
Gesellschaft fur Systemautomation mbH with utmost care and is made
available as is. No warranty can be assumed for the performance or
flawlessness of the hardware and/or software under all application
conditions and scenarios and the work results achieved by the user when
using the hardware and/or software. Liability for any damage that may have
occurred as a result of using the hardware and/or software or the
corresponding documents shall be limited to an event involving willful intent
or a grossly negligent violation of a fundamental contractual obligation.
However, the right to assert damages due to a violation of a fundamental
contractual obligation shall be limited to contract-typical foreseeable
damage.

It is hereby expressly agreed upon in particular that any use or utilization of
the hardware and/or software in connection with

¢ Flight control systems in aviation and aerospace;

¢ Nuclear fusion processes in nuclear power plants;

¢ Medical devices used for life support and

¢ Vehicle control systems used in passenger transport

shall be excluded. Use of the hardware and/or software in any of the
following areas is strictly prohibited:

e For military purposes or in weaponry;

e For designing, engineering, maintaining or operating nuclear systems;

¢ In flight safety systems, aviation and flight telecommunications systems;
¢ In life-support systems;

e In systems in which any malfunction in the hardware and/or software
may result in physical injuries or fatalities.

You are hereby made aware that the hardware and/or software was not
created for use in hazardous environments, which require fail-safe control
mechanisms. Use of the hardware and/or software in this kind of
environment shall be at your own risk; any liability for damage or loss due
to impermissible use shall be excluded.

netRAPID Chip Carrier | Getting Started
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Warranty

Hilscher Gesellschaft fir Systemautomation mbH hereby guarantees that
the software shall run without errors in accordance with the requirements
listed in the specifications and that there were no defects on the date of
acceptance. The warranty period shall be 12 months commencing as of the
date of acceptance or purchase (with express declaration or implied, by
customer's conclusive behavior, e.g. putting into operation permanently).

The warranty obligation for equipment (hardware) we produce is 36
months, calculated as of the date of delivery ex works. The aforementioned
provisions shall not apply if longer warranty periods are mandatory by law
pursuant to Section 438 (1.2) BGB, Section 479 (1) BGB and Section 634a
(1) BGB [Burgerliches Gesetzbuch; German Civil Code] If, despite of all
due care taken, the delivered product should have a defect, which already
existed at the time of the transfer of risk, it shall be at our discretion to
either repair the product or to deliver a replacement product, subject to
timely notification of defect.

The warranty obligation shall not apply if the notification of defect is not
asserted promptly, if the purchaser or third party has tampered with the
products, if the defect is the result of natural wear, was caused by
unfavorable operating conditions or is due to violations against our
operating regulations or against rules of good electrical engineering
practice, or if our request to return the defective object is not promptly
complied with.

Costs of support, maintenance, customization and product care

Please be advised that any subsequent improvement shall only be free of
charge if a defect is found. Any form of technical support, maintenance and
customization is not a warranty service, but instead shall be charged extra.

Additional guarantees

Although the hardware and software was developed and tested in-depth
with greatest care, Hilscher Gesellschaft fir Systemautomation mbH shall
not assume any guarantee for the suitability thereof for any purpose that
was not confirmed in writing. No guarantee can be granted whereby the
hardware and software satisfies your requirements, or the use of the
hardware and/or software is uninterruptable or the hardware and/or
software is fault-free.

It cannot be guaranteed that patents and/or ownership privileges have not
been infringed upon or violated or that the products are free from third-party
influence. No additional guarantees or promises shall be made as to
whether the product is market current, free from deficiency in title, or can be
integrated or is usable for specific purposes, unless such guarantees or
promises are required under existing law and cannot be restricted.

netRAPID Chip Carrier | Getting Started
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Confidentiality

The customer hereby expressly acknowledges that this document contains
trade secrets, information protected by copyright and other patent and
ownership privileges as well as any related rights of Hilscher Gesellschaft
fur Systemautomation mbH. The customer agrees to treat as confidential all
of the information made available to customer by Hilscher Gesellschaft flr
Systemautomation mbH and rights, which were disclosed by Hilscher
Gesellschaft fur Systemautomation mbH and that were made accessible as
well as the terms and conditions of this agreement itself.

The parties hereby agree to one another that the information that each
party receives from the other party respectively is and shall remain the
intellectual property of said other party, unless provided for otherwise in a
contractual agreement.

The customer must not allow any third party to become knowledgeable of
this expertise and shall only provide knowledge thereof to authorized users
as appropriate and necessary. Companies associated with the customer
shall not be deemed third parties. The customer must obligate authorized
users to confidentiality. The customer should only use the confidential
information in connection with the performances specified in this
agreement.

The customer must not use this confidential information to his own
advantage or for his own purposes or rather to the advantage or for the
purpose of a third party, nor must it be used for commercial purposes and
this confidential information must only be used to the extent provided for in
this agreement or otherwise to the extent as expressly authorized by the
disclosing party in written form. The customer has the right, subject to the
obligation to confidentiality, to disclose the terms and conditions of this
agreement directly to his legal and financial consultants as would be
required for the customer's normal business operation.

Export provisions

The delivered product (including technical data) is subject to the legal
export and/or import laws as well as any associated regulations of various
countries, especially such laws applicable in Germany and in the United
States. The products / hardware / software must not be exported into such
countries for which export is prohibited under US American export control
laws and its supplementary provisions. You hereby agree to strictly follow
the regulations and to yourself be responsible for observing them. You are
hereby made aware that you may be required to obtain governmental
approval to export, reexport or import the product.

netRAPID Chip Carrier | Getting Started
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Registered trademarks

Adobe-Acrobat® is a registered trademark of the Adobe Systems
Incorporated.

CC-Link® is a registered trademark of Mitsubishi Electric Corporation,
Tokyo, Japan.

EtherCAT® is a registered trademark and a patented technology of
Beckhoff Automation GmbH, Verl, Germany, formerly Elektro Beckhoff
GmbH.

EtherNet/IP™ is a trademark of ODVA (Open DeviceNet Vendor
Association, Inc.)

Modbus® is a registered trademark of Schneider Electric.

POWERLINK® is a registered trademark of B&R, Bernecker + Rainer
Industrie-Elektronik Ges.m.b.H, Eggelsberg, Austria.

PROFIBUS® and PROFINET® are registered trademarks of PROFIBUS
International, Karlsruhe.

Sercos® and Sercos interface® are registered trademarks of Sercos
International e. V., Suessen, Germany.

Windows ®7 and Windows © 8 are registered trademarks of Microsoft
Corporation.

All other mentioned trademarks are property of their respective legal
owners.
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2 Device descriptions
2.1 netRAPID Chip Carrier

Hilscher netRAPIDs are compact hardware devices carrying a netX 10,
a netX51 or a netX52 controller and an SPl Flash memory.
They are intended for integration into a host device or host system in order
to provide I/O data for automation devices via parallel or serial (SPI) Dual-
Port Memory.

A netRAPID chip carrier can be soldered onto the baseboard of the host
system either by hand (e.g. in prototyping) or by SMD production process
(e. g. in mass production). Because the netRAPID is a complete netX
based communication interface containing all necessary circuits and
operating components, the design-in development of the communication
hardware is reduced to having to add only interface connectors, LEDs and
address switches. The OEM manufacturer can thus carry out the
baseboard in a simple 2-layer design.

Technical details like dimensions/footprints, soldering profiles, signal
descriptions and pin assignments, which are needed for physically
embedding the netRAPID into the host device/host system of the OEM
manufacturer, are provided in the Design Guide netRAPID Chip Carrier,
DOC111004DGxxEN, which is stored on the NRPEB product DVD in the
Documentation\l. netRAPID Manuals directory.

Note: The NRP 51-RE\F8T featuring a netX 51 controller, 8 Mbyte serial
flash and a TPM (Trusted Platform Module) chip is planned.

2

Note: Please note the following difference between netX 10-based
netRAPIDs (NRP 10-DPS and NRP 10-CCS) and netX 51 and netX 52-
based netRAPIDs (NRP 51-RE and NRP 52-RE):

Unlike the NRP 10, the NRP 51-RE and the NRP 52-RE are not equipped
with a Security Memory (SecMem) chip for storing the device-specific
identification data of the netRAPID.

On the NRP 51-RE and NRP 52-RE, this data is instead stored in the flash
memory of these devices, along with their firmware.

In order to protect this device-specific identification data in the flash
memory from accidently overwriting it, a so-called Flash Device Label
was defined by Hilscher. The Hilscher netX Bootwizard application
version = 1.3.15xxx.x (which is provided on the NRPEB product DVD) is
capable of recognizing the Flash Device Label and of downloading files to
the flash memory without overwriting the device-specific data marked with
this label.

4
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2.2 netRAPID Evaluation Boards

netRAPID chip carriers can easily be tested (or “evaluated”) by using a
netRAPID Evaluation Board (NRPEB). Each Evaluation Board is equipped
with a soldered-on netRAPID and all the hardware parts needed for serving
as a fully operative communication interface. After downloading the
appropriate firmware and a configuration file, the netRAPID Evaluation
Board is ready-to-use for testing network communication with the netX
controller and for programming and debugging a host application for the
netRAPID.

The Evaluation Board can also serve as a model for designing your own
baseboard for integrating the netRAPID chip carrier into your OEM host
device. Technical details of the netRAPID Evaluation Boards are provided
in the Design Guide netRAPID Chip Carrier.

2.21 NRPEB 10-CCS and NRPEB 10-DPS Evaluation Boards

The following figure shows the NRPEB 10-DPS board for PROFIBUS and
the NRPEB 10-CCS board for CC-Link.

Note that both evaluation boards are identical in design, except for their
fieldbus interface connector (position @) and the SO rotary switch for
setting the baud rate (position ), which is implemented only on the
NRPEB 10-CCS (CC-Link) board. (The name of the basic PCB comprising
both the NRPEB 10-DPS board and the NRPEB 10-CCS board is NRPEB-

@@ A A . 4

Re:set

S0

““““““ :n:S’EUUt — WAy
Address x10

o
51 Adgrass x1

Baudrate

X100

:usa E

X2

O

Fieldbus

Fieldbus

connectar FB2
X30 DPS

C X50 CCS

IIIIHII
CRERLLL

FB1

u
[m]
FB3[m|
FB4[m|
|

o

O

FBS

FEG
FB7
FB8[m
FBo[n]
m|] PE GND  NRPEB-FB IETE
O ey © L1101102 Hilscher GmbH

Illlllllllhlllllllll

és) 15 @4

Figure 3: NRPEB-FB (NRPEB 10-CCS and NRPEB 10-DPS) printed circuit board
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No. in Name [Description
figure
@ V1 LED GPIO
@ V13 LED COM1
See also chapter LED Descriptions on page 120
@ V12 LED COMO
@ V11 LED SYS
@ T1 Reset button
@ T2 Button for serial boot mode
@ X6 USB interface (Mini-USB)
X4 SYNC and GPIO measuring points
@ X5 Host interface mode setting
(for more information, see section Host interface mode NRPEB 10-
CCS, NRPEB 10-DPS, and NRPEB 52-RE (X5) in the Design
Guide netRAPID Chip Carrier, DOC111004DGxxEN)
X100 Connector for power supply
@ X1 Host interface
@ - Matrix label (part number, hardware revision and serial number)
@ - Label with production number
@ X2 Host interface measuring points
@ X11 JTAG interface, foil connector (for Hilscher development and
production only)
X3 Fieldbus interface measuring points
@ X30 PROFIBUS DP connector (NRPEB 10-DPS)
X50 CC-Link connector (NRPEB 10-CCS)
S0 Rotary switch
CC-Link baud rate
(implemented only on NRPEB 10-CCS)
S1 Rotary switch
Station address * 1
S2 Rotary switch
Station address * 10

Table 18: Positions on NRPEB-FB (NRPEB 10-CCS and NRPEB 10-DPS)
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2.2.2 NRPEB 51-RE Evaluation Board

The following figure shows the NRPEB 51-RE Evaluation Board for Real-
Time Ethernet.

= |
5202 || s201 s200 EEAE | MR X202
“ [ 0 2833 X511
oo0gg

OH2

MISO
MOS|
cs#
CLK
DIRC#
SIRCH

1270

.

X200

X400

Figure 4: NRPEB 51-RE printed circuit board

_} Note: Positions 9, 16 and 18 are omitted in the figure above in order to
keep identical numbering with the other evaluation boards.

netRAPID Chip Carrier | Getting Started
DOC131104GS04EN | Revision 4 | English | 2017-09 | Released | Public © Hilscher 2014 - 2017



Device descriptions

27/145

No. in Name [Description
figure
@ P203 LED GPIO
@ P202 LED COM1
See also chapter LED Descriptions on page 120
@ P201 LED COMO
@ P200 LED SYS
@ S100 | Reset button
@ S200 | Button for serial boot mode
@ X200 | USB interface (Mini-USB)
X202 | SYNC and GPIO measuring points
X511 Connector for power supply
@ X104 | Host interface
@ - Matrix label (part number, hardware revision and serial number)
@ - Label with production number
@ X105 | Host interface measuring points
@ X201 JTAG interface, foil connector (for Hilscher development and
production only)
@ X203 Ethernet interface (RJ45 socket)
S202 | Address switch * 1
S201 [ Address switch * 10
@ P500 Power LED
@ X300 SPM pin header
@ X400 USB interface for SPM
@ S301 Switch between SPM via USB/ | For more information, see
via pin header section Host interface mode
- NRPEB 51-RE (S203, S204,
@ S300 Switch between DPM/SPM S300, $301) in the Design
S204 Host interface mode setting Guide netRAPID Chip Carrier,
DOC111004DGxxEN
@ S203 8/16 bit mode setting in parallel
dual-port memory mode

Table 19: Positions on NRPEB 51-RE
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2.2.3 NRPEB 52-RE Evaluation Board

The following figure shows the NRPEB 52-RE Evaluation Board for Real-
Time Ethernet.
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Figure 5: NRPEB 52-RE printed circuit board

_) Note: Positions 16 and 18 are omitted in the figure above in order to keep
identical numbering with the other evaluation boards.
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No. in Name [Description
figure
@ V1 LED GPIO
@ V13 LED COM1
See also chapter LED Descriptions on page 120
@ V12 LED COMO
@ V11 LED SYS
@ T1 Reset button
@ T2 Button for serial boot mode
@ X6 USB interface (Mini-USB)
X4 SYNC and GPIO measuring points
@ X5 Host interface mode setting
(for more information, see section Host interface mode NRPEB 10-
CCS, NRPEB 10-DPS, and NRPEB 52-RE (X5) in the Design
Guide netRAPID Chip Carrier, DOC111004DGxxEN)
X100 Connector for power supply
@ X1 Host interface
@ - Matrix label (part number, hardware revision and serial number)
@ - Label with production number
@ X2 Host interface measuring points
@ X11 JTAG interface, foil connector (for Hilscher development and
production only)
@ X50 Ethernet interface (RJ45 socket)
S1 Address switch
Station address * 1
S2 Address switch
Station address * 10

Table 20: Positions on NRPEB 52-RE
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3 Firmware

3.1 What is Standard Loadable Firmware ?

The netX controller on the netRAPID chip carrier can be operated with
ready-made Standard Loadable Firmware (LFW). Standard Loadable
Firmware is a binary code with an executable image containing a protocol
stack and the rcX operating system for the netX controller. All LFW files are
in the NXF format, and can thus be recognized by their .nxf file extension.

LFW is “ready-to-use”: after downloading the firmware and a configuration
file to the netRAPID, the device is immediately ready for network
communication. Once stored in the non-volatile flash memory of the
netRAPID, the firmware is available on each netX boot process.

If you are using an NRP 51-RE or an NRP 52-RE, you can even switch the
Real-Time Ethernet protocol by just downloading a new LFW file containing
the desired protocol stack and a corresponding configuration file.

Using LFW is ideal for users who want to utilize the Dual Port Memory
(DPM) of the netX in a double-chip architecture, in which the netX on the
netRAPID is accessed and controlled by an application running in the
processor of a customer-engineered host system or Windows PC.

By using LFW, the OEM design-in manufacturer can concentrate on the
hardware aspects of integrating the netRAPID chip carrier into its host
system, on testing network communication with the netX controller and on
programming and debugging his host application.

Note: The Standard Loadable Firmware for the netRAPID (NRPLFW) has
a fixed range of functionality and does not necessarily support every
hardware option that a netRAPID offers. For example, the UART interface
of the netRAPID is deactivated by the firmware and the SYNC interface
supported instead. (The pins of the UART interface on the netRAPID are
shared with the pins of the SYNC interface.)
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3.2 Choosing the right firmware

The netRAPID Evaluation DVD (NRPEB product DVD), which can be
downloaded under hitps://www.hilscher.com/support/downloads, provides
LFW files with limited functionality for testing and evaluation purposes.

The Firmware\netRAPID Ltd directory contains firmware files for the
following devices and protocols with the following limitations:

netRAPID Evaluation Network protocol Firmware file Limitations
Board
NRP 10-DPS | NRPEB 10-DPS PROFIBUS DP Slave R0522000.nxf 2 bytes output / 2 bytes input
V2.9 Fixed station address: 32
NRP 10-CCS | NRPEB 10-CCS | CC-Link Slave V2.11 R05Z9000.nxf 2 Bytes I/O data exchange
Fixed station address: 32
Remote IO Station only
EtherCAT Slave V4.7 RO06ZF000.nxf Communication task stops after
one hour
PROFINET IO Device R06ZD000.nxf Communication task stops after
V3.12 one hour
Sercos Slave V3.5 R062J000.nxf Communication task stops after
one hour
Open Modbus/TCP V2.6 | R06ZL000.nxf Communication task stops after
one hour
NRP 51-RE NRPEB 51-RE
EtherNet/IP Adapter R06ZH000.nxf Communication task stops after
V2.13 one hour
POWERLINK Controlled R06ZK000.nxf Communication task stops after
Node V3.3 one hour
VARAN Client V1.1 R06ZT000.nxf Communication task stops after
one hour
EtherCAT Slave V4.7 R0O7ZF000.nxf Communication task stops after
one hour
PROFINET IO Device R07ZD000.nxf Communication task stops after
V4.3 one hour
Sercos Slave V3.5 R072J000.nxf Communication task stops after
one hour
Open Modbus/TCP V2.6 | R0O7ZL000.nxf Communication task stops after
one hour
NRP 52-RE NRPEB 52-RE
EtherNet/IP Adapter R07ZH000.nxf Communication task stops after
V3.3 one hour
POWERLINK Controlled R07ZK000.nxf Communication task stops after
Node V3.3 one hour
VARAN Client V1.1 R0O7ZT000.nxf Communication task stops after
one hour
Table 21: Limited evaluation firmware on NRPEB product DVD
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) Note: The time limitation implemented in the Real-Time-Ethernet firmware
switches the bus to an offline mode (no cyclic communication to and from
the bus) after one hour of operation (module-up time). After this time, no
communication to the stacks (and also AP Task) will be possible.
All commands will then be rejected with the error code 0xC000F007
[TLR_E EVALUATION TIME EXPIRED].
(For OpenModbus/TCP: 0xc0600119
[TLR_E OMB OMBTASK ERROR DUE TO LIMITED VERSION])
Be aware, that in this state, a norm-conforming behavior of the netRAPID
on the bus cannot be guaranteed!
After the one hour evaluation time has expired, the state can only be
resolved by a system initialization (SystemReset), or power cycle.
After finishing the evaluation of the netRAPID, fully licensed Standard
Loadable Firmware offering complete standard functionality for the
netRAPID and the chosen network communication protocol can be
obtained from Hilscher. The firmware needs to be acquired once and can
then be loaded into the embedded netRAPIDs e.g. during the
manufacturing of the host system.
The following DVDs containing fully licensed Standard Loadable Firmware
can be obtained from Hilscher:
Name For network protocol Part no For netRAPID Firmware file
NRPLFW-DPS PROFIBUS DP Slave 7601.420 NRP 10-DPS R0502000.nxf
NRPLFW-CCS CC-Link Slave 7601.740 NRP 10-CCS R0509000.nxf
NRP 51-RE ROB0F000.nxf
NRPLFW-ECS EtherCAT Slave 7601.120
NRP 52-RE R0O70F000.nxf
NRP 51-RE R060D000.nxf
NRPLFW-PNS PROFINET IO Device 7601.850
NRP 52-RE R070D000.nxf
NRP 51-RE R060J000.nxf
NRPLFW-S3S Sercos Slave 7601.160
NRP 52-RE R070J000.nxf
NRP 51-RE R0O60L000.nxf
NRPLFW-OMB Open Modbus/TCP 7601.860
NRP 52-RE R070L000.nxf
NRP 51-RE R0O60H000.nxf
NRPLFW-EIS EtherNet/IP Adapter 7601.830
NRP 52-RE R070HO000.nxf
NRP 51-RE R0O60K000.nxf
NRPLFW-PLS POWERLINK Controlled Node 7601.180
NRP 52-RE R070K000.nxf
NRP 51-RE R0O60T000.nxf
NRPLFW-VRS VARAN Client 7601.810
NRP 52-RE R070T000.nxf

Table 22: Fully licensed firmware for netRAPID
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3.3 Loadable Firmware and Second Stage Bootloader

Standard Loadable Firmware (LFW) for netRAPIDs cannot be booted
directly by the ROM code (ROM Loader) residing in the netX controller.
It needs to be started by a software module called Second Stage
Bootloader (SSBL). Therefore this SSBL must have been downloaded and
must be running on the netRAPID before you can download or boot an
LFW file.

Being a bootable binary image, the SSBL can be downloaded and stored
“non-volatile” in the serial flash of the netRAPID by using the netX
Bootwizard tool and the USB interface after the netRAPID has been put in
serial boot mode. This netX Bootwizard tool is capable of communicating
with the Bootmonitor function of the ROM Loader via USB.
Detailed instructions for the whole download procedure of the SSBL are
provided in the Downloading executable binary image to NRP 10 via USB
section on page 37 and in the Downloading executable binary image to
NRP 51-RE or NRP 52-RE via USB section on page 46. An installation
program for the Bootwizard can be found on the NRPEB product DVD in
the Tools\Bootwizard directory.

After download to flash, the SSBL will be started by the ROM loader after
every power-on or reset of the board (given that flash boot mode is
configured and not serial boot mode). The SSBL then in turn starts the
firmware or (if no firmware has been downloaded yet) enables downloading
firmware via USB or host interface.

The SSBL is independent from the network protocol, however, there are
different SSBL files for the netX 10-based and netX 52-based netRAPIDs:

netRAPID SSBL file name Path on NRPEB product DVD
NRP 10-DPS . . . Firmware\2nd Stage

NRP 10005 NETX10-BSL_1_4 17_1_usb_id_NRP10_disable_uart.bin Bootloader\NRP 10

NRP 51-RE NETX51-BSL_V1_4_18_0_usb_id_NRP51_disable_uart_4MB.bin Firmware\2nd Stage

Bootloader\NRP 51

NRP 51-RE\F8T

NETX51-BSL_V1_4 18 0_usb_id_NRP51_disable_uart_8MB.bin

Firmware\2nd Stage
Bootloader\NRP 51_F8T

NRP 52-RE

NETX52-BSL_V1_4 17_1_usb_id_NRP52_disable_uart.bin

Firmware\2nd Stage

Bootloader\NRP 52

Table 23: SSBL for netRAPID

Unlike the SSBL file, a Standard Loadable Firmware file cannot be
downloaded to the flash memory of the netRAPID by using the netX
Bootwizard application because the Bootwizard cannot cope with the file
system set up by the SSBL already running on the netRAPID. Methods and
tools for downloading the LFW file to a netRAPID are described in the
following sections.
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3.4 Downloading firmware

3.4.1 Overview

There are several ways to download firmware or configuration files to the
netRAPID Chip Carrier. The netRAPID Evaluation DVD (NRPEB product
DVD) provides software tools for downloading files from a Windows PC to
the serial flash memory of the netRAPID via USB interface or via host
interface/Dual-Port Memory.

Please note that downloading a LFW file requires the SSBL on the
netRAPID (see section above).

3.4.2 Downloading firmware from PC via USB

The usual way to download LFW from a Windows PC to the serial flash of
the netRAPID is by using the netHOST Device Test Application and the
USB diagnostic interface of the netRAPID. Each netRAPID Evaluation
Board is equipped with a Mini-USB diagnostic interface socket. If you are
not using an Evaluation Board, you of course need to implement the USB
interface hardware on the baseboard of your netRAPID OEM host device in
order to be able to access the USB interface of the netRAPID.

The netHOST Device Test Application can be found on the product DVD in
the Tools\netHost directory. Instructions for downloading the firmware
to the netRAPID with this tool via USB are provided in the Downloading
firmware to the netRAPID via USB section on page 56.

3.4.3 Downloading firmware from PC via PCI and host interface

If you are using a Windows PC as host device for your netRAPID, you can
also download the firmware from the PC via PCI and host interface (i. e.
parallel Dual-Port Memory). You need the cifX Driver Setup Utility
software installed on your PC for this. As additional hardware components
you also need a certain PCl adapter card and a cable, which can be
purchased from Hilscher. Each netRAPID Evaluation Board is equipped
with a suitable host interface connector socket into which you can plug-in
the cable of the PCI adapter card. If you are not using an Evaluation Board,
you of course need to implement the host interface connector hardware on
the baseboard of your netRAPID host device in order to be able to access
the host interface of the netRAPID via PCI adapter card.

The cifX Driver Setup Ultility is included in the cifX Device Driver
installation, which can be found on the product DVD in the Driver and
Toolkit\Device Driver (NXDRV-WIN)\Installation directory.
Instructions for downloading firmware to the netRAPID with the cifX Driver
Setup Utility via PCI and host interface are provided in the Downloading
Firmware to the netRAPID via PCI and Host Interface section on page 62.
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3.4.4 Downloading firmware from PC via USB and SPM host interface
(NRPEB 51-RE only)

The NRPEB 51-RE Evaluation Board allows you to easily access the serial
dual-port memory of the netX over an additional USB interface (SPM-to-
USB interface via FTDI chip). You can thus download a Standard Loadable
Firmware file from your configuration PC to the NRPEB 51-RE via SPM
USB connection.

Instructions for this are provided in section Downloading firmware to the
NRPEB 51-RE via SPM USB interface on page 75.

3.4.5 Developing customized download function

If you are using a customer-engineered host system not based on
Windows, you can, of course, also implement in your own host application
a customized download function for firmware files via host interface. You
can use the cifX Toolkit, which is provided on the product DVD in the
Driver and Toolkit\Driver Toolkit (NXDRV-
TKIT) \cifXToolkit directory, to develop a driver enabling
communication between your host system and the Dual-Port Memory
(parallel or serial DPM) of the netX on the netRAPID.

For more detailed information about the cifX Toolkit, please refer to the

Toolkit Manual cifX/netX Toolkit — DPM, DOC090203TKxxEN, which is
stored in the Driver and Toolkit\Driver Toolkit (NXDRV-
TKIT) \Documentation directory of the product DVD.
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4 Typical use cases of the netRAPIDs

4.1 Connecting power supply

The Evaluation Boards are powered by an external DC supply voltage of
24V (x6V). Use the Hilscher NXAC Power adapter (part number
7930.000).

f} NOTICE

Device Destruction!

= Use only the permissible supply voltage of 24V DC (+6V) to operate the
Evaluation Boards.

= Operating the Evaluation Boards with a supply voltage above the
specified range leads to device destruction.

» Plug the barrel connector of the NXAC-POWER power supply into the
power supply connector socket on the Evaluation Board as shown in
the picture below.

NXAC-POWER jj:'

B 24V
= _Jo-_— " X100 Powero
i . 1a =
[ RO | X2 : :
SPM I;[; ==
|: DPM 'm(m] E-
og ..
[m /=] :
U OO
Host || ® o=
Interface EE -
T LU o B
o 25| [ala 50
J o~ L] -
g 7600.000 2 %% -
o SPM_CLK [m|m| csn .
al SPM_MOS! [m[m]miso f
= L] o
g LI 5
% 0305 |- :
™ LI} (] []
"°l8] PE NRPEB-FB | C1C1 e —
| | - ——]
l CGND © |U| GND' 1101102 Hilscher Gmb (m[m]  interface ()

Figure 6: Connect power supply to Evaluation Board
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4.2 Downloading firmware

4.21 Downloading executable binary image to NRP 10 via USB

4211 Overview

This section describes how to download an executable binary image from
your configuration PC to the flash memory of a netX10-based netRAPID via
USB.

For this, you need the Hilscher netX Bootwizard application as download
tool installed on your configuration PC and a USB cable with a Mini-B
connector.

The executable binary image file in this case is the Second Stage
Bootloader (SSBL) stored in the Firmware\2nd Stage
Bootloader\NRP 10 folder of the NRPEB product DVD.

For more detailed information about the Bootwizard, please refer to the
Operating Instruction Manual netX Bootwizard, DOC0705020IxxEN,
which is stored in the Documentation\4. Tool Manuals\

2.

Bootwizard directory of the product DVD.

The instructions in this section apply to the following devices:

NRP 10-DPS (USB interface needs to be implemented on host device)
NRP 10-CCS (USB interface needs to be implemented on host device)
NRPEB 10-DPS
NRPEB 10-CCS

4.21.2 Prerequisites

You have installed the Hilscher netX Bootwizard application.
(In the menu of the NRPEB product DVD, choose Auxiliary Tools >
Bootwizard to open the Tools\Bootwizard folder, then double-click
bootwizard_1.4.x.x_setup.exe file.) The Bootwizard installation
includes the necessary USB drivers.

Note: Please use the latest version =2 1.4.x.x of the netX Bootwizard
application provided on the NRPEB product DVD. Uninstall any old
version of the Bootwizard that might have existed on your configuration
PC before.

The Evaluation Board (respectively the host device of the netRAPID) is
connected to a voltage supply.

You have a USB cable with a Mini-B connector ready.

You have access to the image which you want to download.
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4.21.3 Step-by-step instructions

1. Start the Bootwizard application on your PC.

» In the Windows Start menu, choose All Programs > Hilscher GmbH >
Bootwizard > Bootwizard.

? The Bootwizard opens:

Bootwizard |Z| |E| gl

Input

Select kask! Toolchain | W |

Buld image Inputk file | | ’ Reload ] [ Load ELFbinary ]

Madify image Chip bype
Check image necs O 500 100 sa 5152 O10

Boaotblock pararmeters

Load Address Entry Poink
Addresses | | | |

Wite to Flash

Yerify Flash

Read from flash lUser Data I:I

Erase flash

Source device | w || w |

Cuickstart Actions | Dest. device | i || »’ |

Config Cutput
Cutput File | H Save as ]

= =
o 2
w ")
o0 (T}
5 3
fr=} =

Quik

[ Add this as a guickstart action

Message Log
13:37:46: function: 01826158

€[> X

Test 'Boobwizard' in progress...Lua uses 1633 kilobvtes

Figure 7: Bootwizard start screen

2. Choose flashing task.

> In the Select Task area, click Write to flash button.
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R The Bootwizard shows the fields and controls for the Write to flash
task:

" netX Bootwizard

File  Yiew

Select task:

Images

EBuild image A

Input File Reload File to flash
| | I |

IModify image
Check image Chip bype

glazing et (@l O 100 Oso Osysz - Ot

- Write to Flash

YeriFy flash Flasher parameters
Offset

Size
M j |

Erase flash

Flash bype | w |

Quickstart Ackions | Buffer | w |

Config [ 8dd this a5 a quickstart action

Quit

Message Log

2:39:50 PM: Linux geoc-arm-elf
213950 PM: function: 017FFO78

&0 1] =

Test ‘Bootwizard' in progress...Lua uses 1671 kilobytes

Figure 8: Bootwizard Write to flash screen

3. Select the image to be downloaded.
> Inthe Input area, click File to flash button.

2 The Select an input file dialog window opens:

Select an input file @

Laak in: |L§ 2nd Stage Bootlaader MRP 10 Vl o2 E-

My Recent
[ocuments

&)

Desktop
oy

(57

My Documnents

9

My Camputer
_ File name: | hd | [ Open l
My Metwark,  Files of tope: | Binary, Boot Image or MXF Files[“bin, "rnsf] % | [ Cancel ]

Figure 9: Select input file dialog
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» Navigate to the directory where the image is stored. In this case it is the
Firmware\2nd Stage Bootloader\NRP 10 folder on the product

DVD.

» Select the image file. In this case it is the

NETX10-BSL_1_4_17_1_usb_id_NRP10_disable_uart.bin file.

» Click Open button.

> The Bootwizard opens the file. The following message appears:

Information

The net¥ chip type and the source/destination devices could not be identified or there are multiple matches.

\lJ) Flease select the correct chip bype and Flash device.

Figure 10: Bootwizard message

> Click OK.

4. Select Chip type.
» In the Chip type area, select 10.
2 The GUI should now look like this:

™ netX Bootwizand

Input
Input file | Firmwarei2nd Stage Bootloader NRP 10NETX1085L_1