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Disclaimer

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Notice

While reasonable efforts have been made to assure the accuracy of this document, Telit
assumes no liability resulting from any inaccuracies or omissions in this document, or from
use of the information obtained herein. The information in this document has been
carefully checked and is believed to be entirely reliable. However, no responsibility is
assumed for inaccuracies or omissions. Telit reserves the right to make changes to any
products described herein and reserves the right to revise this document and to make
changes from time to time in content hereof with no obligation to notify any person of
revisions or changes. Telit does not assume any liability arising out of the application or
use of any product, software, or circuit described herein; neither does it convey license
under its patent rights or the rights of others.

It is possible that this publication may contain references to, or information about Telit
products (machines and programs), programming, or services that are not announced in
your country. Such references or information must not be construed to mean that Telit
intends to announce such Telit products, programming, or services in your country.

Copyrights

This instruction manual and the Telit products described in this instruction manual may be,
include or describe copyrighted Telit material, such as computer programs stored in
semiconductor memories or other media. Laws in the Italy and other countries preserve for
Telit and its licensors certain exclusive rights for copyrighted material, including the
exclusive right to copy, reproduce in any form, distribute and make derivative works of the
copyrighted material. Accordingly, any copyrighted material of Telit and its licensors
contained herein or in the Telit products described in this instruction manual may not be
copied, reproduced, distributed, merged or modified in any manner without the express
written permission of Telit. Furthermore, the purchase of Telit products shall not be
deemed to grant either directly or by implication, estoppel, or otherwise, any license under
the copyrights, patents or patent applications of Telit, as arises by operation of law in the
sale of a product.

Computer Software Copyrights

The Telit and 3rd Party supplied Software (SW) products described in this instruction
manual may include copyrighted Telit and other 3rd Party supplied computer programs
stored in semiconductor memories or other media. Laws in the Italy and other countries
preserve for Telit and other 3rd Party supplied SW certain exclusive rights for copyrighted
computer programs, including the exclusive right to copy or reproduce in any form the
copyrighted computer program. Accordingly, any copyrighted Telit or other 3rd Party
supplied SW computer programs contained in the Telit products described in this
instruction manual may not be copied (reverse engineered) or reproduced in any manner
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without the express written permission of Telit or the 3rd Party SW supplier. Furthermore,
the purchase of Telit products shall not be deemed to grant either directly or by
implication, estoppel, or otherwise, any license under the copyrights, patents or patent
applications of Telit or other 3rd Party supplied SW, except for the normal non-exclusive,
royalty free license to use that arises by operation of law in the sale of a product.

Usage and Disclosure Restrictions

License Agreements

The software described in this document is the property of Telit and its licensors. It is
furnished by express license agreement only and may be used only in accordance with the
terms of such an agreement.

Copyrighted Materials

Software and documentation are copyrighted materials. Making unauthorized copies is
prohibited by law. No part of the software or documentation may be reproduced,
transmitted, transcribed, stored in a retrieval system, or translated into any language or
computer language, in any form or by any means, without prior written permission of Telit

High Risk Materials

Components, units, or third-party products used in the product described herein are NOT
fault-tolerant and are NOT designed, manufactured, or intended for use as on-line control
equipment in the following hazardous environments requiring fail-safe controls: the
operation of Nuclear Facilities, Aircraft Navigation or Aircraft Communication Systems,
Air Traffic Control, Life Support, or Weapons Systems (High Risk Activities"). Telit and
its supplier(s) specifically disclaim any expressed or implied warranty of fitness for such
High Risk Activities.

Trademarks

TELIT and the Stylized T Logo are registered in Trademark Office. All other product or
service names are the property of their respective owners.

Copyright © Telit Communications S.p.A. 2011.
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Applicable Products

Product
HE863-EUx
HE910

Version

U05.00.00
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1. Introduction
1.1. Scope

This user guide serves the following purpose:

Provides details about the HE Telit Modules.
Describes how to compile, include in a kernel image and use the HE Windows CE 6.0 driver for
a headless system.

1.2. Audience
This User Guide is intended for software developers who develop applications using HE
modem.

1.3. Contact Information, Support

For general contact, technical support, to report documentation errors and to order manuals, contact
Telit’s Technical Support Center (TTSC) at:

TS-EMEA@telit.com
TS-NORTHAMERICA@telit.com
TS-LATINAMERICA@telit.com
TS-APAC@telit.com

Alternatively, use:

http://www.telit.com/en/products/technical-support-center/contact.php

For detailed information about where you can buy the Telit modules or for recommendations on
accessories and components Visit:

http://www.telit.com

To register for product news and announcements or for product questions contact Telit Technical Support
Center (TTSC).

Our aim is to make this guide as helpful as possible. Keep us informed of your comments and suggestions
for improvements.

Telit appreciates feedback from the users of our information.

1.4. Product Overview

HE modules contain a fully featured HSDPA modem and UMTS/GSM/GPRS module,
compatible with the other Telit GSM/GPRS modules.
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1.5. Document Organization

This manual contains the following chapters:

“Chapter 1, Introduction” provides a scope for this manual, target audience, technical
contact information, and text conventions.

“Chapter 2, System setup” describes how to add the HE USB driver in a Windows CE 6.0
image.

“Chapter 3, Device Driver” describes how to use the HE driver for interacting with the HE
modem.

1.6. Text Conventions

This section lists the paragraph and font styles used for the various types of information
presented in this user guide.

Danger — This information MUST be followed or catastrophic equipment failure or bodily injury
may occur.

Caution or Warning — Alerts the user to important points about integrating the module, if these
points are not followed, the module and end user equipment may fail or malfunction.

Tip or Information — Provides advice and suggestions that may be useful when integrating the

e

module.

Format Content

Arial Windows CE shell commands at command prompt,
monospaced filesystem paths, source code examples and menu items

All dates are in ISO 8601 format, i.e. YYYY-MM-DD.

1.7. Document history
Revision Date Changes
ISSUE #0 2011-05-03 First Release

ISSUE #1 2011-11-03 Second Release, update for HE910 module
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2. System setup

In this chapter it is described the general architecture of a Windows CE system with attached an
HE module, the requirements needed for using the HE and how to integrate the HE device driver
in a Windows CE image. The following table shows the reference platforms which this guide
has been tested for:

Device Operating System
AT92SAMI263-EK Windows CE 6.0 R3

= S
-—-———-ﬁ‘/_'
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2.1. General Overview

In the following image it is shown a diagram of USB software/hardware interaction in a
Windows CE system with a HE module attached:

/ User Application

COM6 COM7 COM8 = COM9
USB HE Device Driver

USB Host Controller |

USB Y

Telit Modem

From the bottom of the stack:

- Telit modem connected through an USB port.

- USB: serial bus for interfacing devices to a host computer.

- USB Host Controller: a combination of hardware and software that is responsible for the
following actions:

- Detecting the insertion and removal of USB devices

- Managing flow control between the host and USB devices
- Managing data flow between the host and USB devices

- Collecting status

- Providing power to attached USB devices

il
g
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USB HE Device Driver: piece of software that allows the HE to be seen by the user application as

connected through serial ports rather than USB port.
Virtual serial ports (COM6, COM7, COM8 and COM9): serial ports created by the HE device driver for

accessing the modem; they can be used as real physical serial ports.

HE:
- COMBG6: Telit HSDPA modem port, used for normal modem/application interaction (e.g. AT
commands sending, data connection...).
- COMT: Telit on COM7.
- COMB8: Telit on COM8.
- COMOQ: Telit Auxiliary, used for debugging purposes.

User Application: piece of software written by the customer that uses HE features through virtual serial
ports.
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2.2. Pre-requirements

For correctly building a Windows CE 6.0 image with the HE USB driver on a headless system
the following pre-requirements need to be satisfied:

- Microsoft Visual Studio 2005, with Platform Builder for CE 6.0.
- An OS design with the USB host controller supported.
- Knowledge of Windows CE OS image and subproject creation.

Please note that there are different ways for enabling the USB host controller and they depend
on the considered hardware. In our test platform the USB host controller can be enabled during
the initial image creation wizard (in the Core OS Services step), as the following image

suggests:
.A. j Core 05 Services
[[] Kkernel Functionality & UsB Host Suppart

[T] motification {Choose 1)
[] motification LED Support
[ ] parallel Port Support
[] Power Management (Choose 1)
[ ] serial Port Support
[] w1 Proxy for Kernel-Mode Drivers
=1 USE Host Support
USE Function Driver
USE Host Support |
[+ USE Human Input Device (HID) Class |
IJSBE Printer Class Driver
USE Remote NDIS Class Driver
IUSE Storage Class Driver |
[ ] windows Embedded CE Driver Developme
&
|:| I i 1 E]

[ < Previous ” Mext = ] [ Finish ] [ Cancel

or it can be added using the catalog as the following image suggests:
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i i e
| Filtter + [2] | <Search> - 3

= M) OSDesignUserGuide
-3 BSP
#-_J Core OS
[+ Device Drivers
=@ Third Party
= d BsP
::‘!- § P o A
=1 Device Drivers
*-d Audio
&~ Ethernet
#-[1 GPIO
=3 12C
¥+ 12C_EEPROM
[#-1 Serial Driver
®-3 SPI
- USB Function
=R | USB Hnst

S Iil USB Host
&[] Ethernet bootoader
- F KITL
#- [ Saved Registry
& Storage Drivers

Li]Su:ulufu:ur; iEpru:urer -@ Catalog Items View

Please note again that this step could be different for your platform.
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2.3. Adding HE support in the OS image using the binary

For adding HE support in the OS image, having the binary CDCACM.dII, follow these steps:

- Inthe Solution Explore, under the folder Parameter Files open the folders called as your
BSP name and open the file project.bib. Under the Modules section add the following line:

CDCACM.dII $(_PROJECTROOQT)\[path_where_the_dll_isSN\CDCACM.dIl NK SHK

paying attention to change the path to the correct one (the place where the dll can be found).

Device: CE Device - %m D‘El =
Solution Explorer - Solution fgisdiligieES63 (1 proj.. » & X project.bib* | praject.req | Start Page - X
. =
=l ’ ~
; Copyright (o) Microsoft Corporation. All rights reserved.
(5] Solution pgjeieameens-ESs3 (1 project) pyright (c) e g
B 8 el HESE3
& < iwncEsDD
Favarites ; Use of this sample source code is subject to the terms of the Microsoft
=~ [ Parameter Files : license agreement under which you licensed this sample source code. If
= £ AT915AMIZEIEK {Active) ; vou did not accept the terms of the license agreewent, ¥ou are not
=] project.bib ; authorized to use this sample sSource code. For the terms of the license,
= project.dat : please see the license agreement between you and Microsoft or, if applicable,
%| project.db ; see the LICENZE.RTF on your install media or the root of your tools installation.
project.req : THE ZAMPLE SCURCE CODE IS PROVIDED ™AS IS™, WITH MO WARRAMNTIES.
=1 5DKs :
[=1 subprojects MODULES
Name Path Memory Type
CDCACHM.d1l S(_PRI].TECTRI]DT)\[path_where_the_dll_is]\CDCACI‘I.dll NE SHE
FILES
Name Path Memory Type
v
EiJSmlutinn Ex... |} CatalogTre. . :/-gclass Wiem __;Prnperty M. |[€ >

- Open the file project.reg and, at its end, paste the content of the file
CDCACMDriver_HEXXX.reg where XXX is the module that you are going to use.
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Device: CE Device - 85 B =

Solution Explorer - Solution FlaiikekiliieHESss (1 proj.. » 1 X praject bib . project.reg® | Start Page =~

3| |%

¢ Let Starc/Sectings/Control Panel Auto Expand

[ o] solution ‘MM HE =65 (1 project) [HKEKELOCA;E“CHHE\EX?E;E;EE]d o
= 0 . E863 Hpan oncro ane =dword:
3C:J‘WINCEE~DD

Favarites
5 [ Parameter Flles [HKEY_LOCAL_MACHINE\Windows CE Tools]

(=~ [ AT91SAMIZE3EK {Active) "Flatform"="{61l1lceldc-7a41-4020-bdbe-focczh460eaial ™
project.bib
project.dat
%) project.db ; HES63| wodem registry settings
é project.reg :

=l SDks [HEEY_LOCLL_MACHINEYExtModems]
=1 Subprojects

[HKEY_LOCAL MACHINE\ExtModemsCdeSeriall
[HKEY LOCAL MACHINEYExtModems)cdeSeriallInit]
[HKEY LOCAL MACHINEYExtModews)cdeSeriallSettings]

[HKEY LOCAL MACHINEYCorw' CdecSerial]
"Buffer3ize"=dword: 100000
"RemotelakeUp"=dword: 1
"DeviceTimeOut"=dword: 3E8

[HEKEY_LOCAL_MACHINE\Drivers)USE\LoadClientsh5401_32%Default)DefaulthCdeSeriall
"D1l1M="CRDCACH.DLL™
"PrefixT="COoM"
"Index"=dyord: &
forder=dyord:0
"DeviceArrayIndex"=dword:0
"Irgt=duord:0
"IoLen"=duword:10

[HKEY_LOCAL_MACHINE\Drivers)USE\LoadClients)5401_32%Default)DefaulthCdeSeriall Unimodem]
"Tsp"="Unimodem.d11™
"DeviceType"=dword: 1
"FriendlyNawe"="Telit H3DPA Modem on COMG:"™
"DevConfig"=hex: 10,00, 00,00, 05,00,00,00, 10,01,00,00, 00,4E,00,00, 00,00, O8, 00, 00, OO0,00,00,00

[HEEY_LOCAL_MACHINEYDrivers)USE\LoadClientsh5401_32%Default)Defaulth CdeSeriall Unimoder Config]
"BaudRate”=dword: 1C200 -
< >

cRSelution Ex... | Cataloq Ite... | Class Yiew [ Property M., | B RegEdit

- Recreate the OS image.

Now you should have the HE driver integrated into your OS image. Start your system with the
just created OS image and, after the boot, plug the device into your target: if the connection
succeeds you should see the four virtual serial ports described in paragraph 2.1 ready to be used.

o i . CEETEE
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Using HE modules

In this chapter it is explained how to programmatically use HE modules (via the serial port API)
and how to setup a PPP connection.

The serial API

Application can interact with the HE through the virtual serial ports created by the driver (for
example COM®6). Windows CE 6.0 has a complete API for dealing with serial ports; following
you can find all the most important calls with code examples. Further information can be found
in Microsoft Developer Network.

CreateFile

This function creates, opens, or truncates a file, COM port, device, service, or console. It returns
a handle to access the object.

Header:

winbase.h

Library:

coredll.lib

Syntax:

HANDLE CreateFile(
LPCTSTR IpFileName,
DWORD dwDesiredAccess,
DWORD dwShareMode,
LPSECURITY_ATTRIBUTES IpSecurityAttributes,
DWORD dwCreationDisposition,

DWORD dwFlagsAndAttributes,
HANDLE hTemplateFile

Parameters:

IpFileName
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[in] Pointer to a null-terminated string that specifies the name of the object, such as file, COM
port, disk device, or console, to create or open.
dwDesiredAccess
[in] Type of access to the object. An application can obtain read-only access, write-only access,
read/write access, or device-query access.
dwShareMode
[in] Share mode for the object. If this parameter is set to zero, the object cannot be shared.
Subsequent open operations on the object fail until the handle is closed.
This parameter can be set to one or more values.
IpSecurityAttributes
[in] Not used.
dwCreationDisposition
[in] Action to take on files that exist, and which action to take when files do not exist.
dwFlagsAndAttributes
[in] File attributes and flags for the file.
hTemplateFile
[in] Ignored; as a result, this function does not copy the extended attributes to the new file.

Return Value:

An open handle to the specified file indicates success. If the specified file exists before the
function call and dwCreationDisposition is set to CREATE_ALWAYS or OPEN_ALWAYS, a
call to GetLastError returns ERROR_ALREADY _EXISTS, even though the function has
succeeded. If the file does not exist before the call, GetLastError returns zero.
INVALID_HANDLE_VALUE indicates failure. To get extended error information, call
GetLastError.

Example:

HANDLE hModem;

hModem = CreateFile( TEXT("COM®6:"),
GENERIC_READ | GENERIC_WRITE,
0,
NULL,
OPEN_EXISTING,
01
NULL);

if (hModem == INVALID_HANDLE_VALUE)

/[ error opening port; abort

Further information on the parameters’ values can be found at http://msdn.microsoft.com/en-
us/library/aa914735.aspx.

3.1.2. WriteFile

This function writes data to a file. WriteFile starts writing data to the file at the position

indicated by the file pointer.
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Header:

winbase.h
Library:
coredll.lib
Syntax:
BOOL WriteFile(
HANDLE hFile,
LPCVOID IpBuffer,
DWORD nNumberOfBytesToWrite,

LPDWORD IpNumberOfBytesWritten,
LPOVERLAPPED IpOverlapped

);

Parameters:

hFile

[in] Handle to the file to be written to (returned by CreateFile). The file handle must have been
created with GENERIC_WRITE access to the file.

IpBuffer
[in] Pointer to the buffer containing the data to write to the file.

nNumberOfBytesToWrite
[in] Number of bytes to write to the file.

IpPNumberOfBytesWritten

[out] Pointer to the number of bytes written by this function call. WriteFile sets this value to
zero before taking action or checking errors.

IpOverlapped

[in] Unsupported; set to NULL.

Return Value:

Nonzero indicates success. Zero indicates failure.

Example:
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#define BYTES_TO_BE_WRITTEN 4
char atTest[]="AT\r\n";
DWORD written;
HANDLE hModem;
hModem = CreateFile( TEXT("COMG6:"),
GENERIC_READ | GENERIC_WRITE,
0,
NULL,
OPEN_EXISTING,
0,
NULL);
if (hModem == INVALID_HANDLE_VALUE)
/[ error opening port; abort
if ("WriteFile(hModem, atTest, BYTES_TO_BE_WRITTEN, &written, NULL))
/l error writing bytes; abort

Further information on the parameters’ values can be found at http://msdn.microsoft.com/en-
us/library/ms892380.aspx.

ReadFile

This function reads data from a file, starting at the position indicated by the file pointer.
Header:

winbase.h

Library:

coredll.lib

Syntax:

BOOL ReadFile(
HANDLE hFile,
LPVOID IpBuffer,
DWORD nNumberOfBytesToRead,
LPDWORD IpNumberOfBytesRead,
LPOVERLAPPED IpOverlapped

);
Parameters:

hFile
[in] Handle to the file to be read. The file handle must have been created with
GENERIC_READ access to the file. This parameter cannot be a socket handle.
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IpBuffer
[out] Pointer to the buffer that receives the data read from the file.

nNumberOfBytesToRead
[in] Number of bytes to be read from the file.

IpNumberOfBytesRead
[out] Pointer to the number of bytes read. ReadFile sets this value to zero before doing taking
action or checking errors.

IpOverlapped
[in] Unsupported; set to NULL.

Return Value:

Nonzero indicates success. Zero indicates failure.

Example:

#define BYTES_TO_BE_WRITTEN 4
#define BYTES_TO_BE_READ 9
char atTest[]="AT\r\n";
char atAnswer[10];
DWORD written;
DWORD read;
HANDLE hModem;
hModem = CreateFile( TEXT("COMG6:"),
GENERIC_READ | GENERIC_WRITE,
0,
NULL,
OPEN_EXISTING,
0,
NULL);
if (hModem == INVALID_HANDLE_VALUE)
I/ error opening port; abort
if ("WriteFile(hModem, atTest, BYTES_TO_BE_WRITTEN, &written, NULL))
/I error writing bytes; abort
Sleep(500);
if ('"ReadFile(hModem, atAnswer, BYTES_TO_BE_READ, &read, NULL))
Il error reading bytes; abort

Further information on the parameters’ values can be found at http://msdn.microsoft.com/en-
us/library/ms891445.aspx.

CloseHandle
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This function closes an open object handle.
Header:

winbase.h

Library:

coredll.lib

Syntax:

BOOL CloseHandle(
HANDLE hObject

);

Parameters:

hObject
[in] Handle to an open object.

Return value:
Nonzero indicates success. Zero indicates failure.
Example:

HANDLE hModem;
hModem = CreateFile( TEXT("COM®6:"),
GENERIC_READ | GENERIC_WRITE,
0,
NULL,
OPEN_EXISTING,
01
NULL);
if (hModem == INVALID_HANDLE_VALUE)
/[ error opening port; abort
CloseHandle(hModem);

Further information can be found at http://msdn.microsoft.com/en-us/library/ms923946.aspx.

3.2. PPP Connection

There are several ways to setup a PPP connection for a Windows CE system; in this guide it is
described one of the possible methods suitable for headless devices. For further instructions on
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how to create a subproject refer to MSDN (http://msdn.microsoft.com/en-
us/library/aa913961.aspx).

- Open Visual Studio 2005 and load your Os Image Design solution.

- Inthe solution explorer create a Windows CE Console Application subproject with the source files
provided by Microsoft in the directory, starting from your Windows CE root (typically WINCEG00),
\PUBLIC\COMMON\OAK\DRIVERS\NETSAMP\RASENTRY, compile it and add to the OS image.
This program adds an entry to the default RAS phonebook from information stored in a configuration
file.

- Create the RAS phonebook configuration file (for example called telitHE863.ras). In the directory,
starting from your Windows CE root (typically WINCEG600),
\PUBLIC\COMMON\OAK\DRIVERS\NETSAMP\RASENTRY, there is the file rasentry.txt that
explains the rules for creating this kind of file. Following there is an example:

Name=Telit RAS

UseCountryAndAreaCodes=N

Phone=[Your provider phone number]
SpecificlpAddr=N

SpecificNameServers=N

DeviceType=modem

DeviceName=Telit HSDPA Modem on COM6:
SwCompression=N

IpHeaderCompression=N
DialModifier=[Custom AT commands if needed]
SpecificNameServers=Y

DnsAddr=[Your provider primary DNS address]
AltDnsAddr=[Your provider alternative DNS address]

- Create a Windows CE Console Application subproject with the source files provided by Microsoft in the
directory, starting from your Windows CE root (typically WINCEG600),
\PUBLIC\COMMON\OAK\DRIVERS\NETSAMP\RASDIAL compile it and add to the OS image. This
program setups the PPP connection according to the selected RAS phonebook entry.

- Start your target and, after the boot, plug the HE. Upload the created RAS phonebook configuration file
to the target (for example using the File Viewer tool that you can find in the menu Target — Remote
Tools - File Viewer).

- Launch in the target the application RASENTRY with the path of the RAS phonebook configuration file
as the first argument; you can run an application in your system by choosing the menu voice Target —
Run Programs and selecting the desired application.

- Launch in the target the application RASDIAL with the name of the created RAS phonebook entry (Telit
RAS in the above example) as the first argument.

If all is successful the PPP connection should be setup: you can launch the ipconfig application
for checking the target ip address.
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