/
@ .
Iell erel_ess
solutions

SE880 RDK User Manual

1VV0301047 - 2013-05-1




Telit

SE880 RDK User Manual
1VV0301047 - 2013-05-1

APPLICABILITY TABLE

| PRODUCT |

SE880

Reproductlon forbidden without written authorlzatlon from Telit Communications S.p.A. - All Rights Reserved. Page 2 of 25



Telit

SE880 RDK User Manual
1VV0301047 - 2013-05-1

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 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.
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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. 2013.
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1. Introduction

1.1. Scope

Scope of this document is to give an overview of the SE880 reference design kit (or SE880
RDK) of the GPS standalone 3D-SiP SE880.

1.2. Audience

This document is intended for customers who are evaluating one or more products in the
applicability table.

1.3. Contact Information, Support

For general contact, technical support, to report documentation errors and to order manuals,
contact Telit 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 Vvisit:

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 'l 87 .75 =?—- . ‘:__:_"_
| e ~. T
e 5 Ve _ CE | .
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1.4. Text Conventions
@ 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 module.

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

1.5. Related Documents
e SE880 HW User Guide
e SEB880 Product Descritption
e NMEA Reference Manual (CS-129435-MA-3)
e GSD4e OSP Manual (CS-129291-DC-13)
e SiRF Live User Manual (CS-206217-UG-5)

& NOTE:

e To prevent ESD and EOS damage, a properly grounded ESD wrist strap should be worn
when working inside the RDK.
e Do not alter switch positions while USB power is applied.

e Do not short the RF signal to ground if the antenna voltage is installed. Damage to the
RDK may result.

NOTE:
Always follow ESD safety precautions when utilizing the SE880 RDK. For additional

information on the SE880, ask your sales representative for additional manuals, datasheets,
support, etc.

3 o
: £ [ S
’= — : 3 _.A\"-.'f-'
il ﬁ' ¥ T L (R d 5 ] oo
U - ; : == /T
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2. Preparing for the SE880 RDK

What is Necessary

To use the SE880 RDK, you will need:

e  FTDI USB Drivers

e  SiRFLive2.0 and above or

e A PC with a USB port that fulfills the minimum software requirements:
o Windows XP

o .NET Framework 2.0
=  This will be automatically installed by the SiRFLive package if

necessary (internet connection is required).

2.1. Installing the USB Drivers

Before connecting the SE880 RDK, install the necessary USB drivers.

1 Double-click the USB driver executable and follow the directions to install the USB

drivers.

2.2. Installing SiRFLive

#*NOTE*** SiRFLive does not work on 64-bit OS machine at this time!
Minimum PC requirements:
° Pentium CPU 2 GHz

. 1 GB of RAM
. 100 MB hard drive

Recommended
° 2 GB of RAM

° 1280 x 1024 screen resolution

Ensure that all previous installation versions of SiRFLive have been uninstalled before installing any
newer versions!

Install the current SiRFLive with the attached installer. Follow the installer directions until
finished. Users should allow SiRFLive to install to the default location — C:\Program
Files\SiRF\SiRFLive, but it can be changed if necessary.
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3. SE880 Reference Design Kit
3.1. What's in the Box

SE880 RDK

PCB Antenna .
USB Drive With 25mm x 25mm Patch Antenna

Yelit Jupiter SEBSD A
D

SE@ap Reference D

Tent Jupiter

Chip Antenna

12mm x 12mm Patch
Antenna

Reproduction forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved.

Page 10 of 25



Telit

SE880 RDK User Manual
1VV0301047 - 2013-05-1

3.2. SE880 RDK Features

IPPSLED g tem ON LED

Item
System ON LED
1PPS LED

ON_OFF Pulse

Flash Select Switch

Flash Select
Switch

ON_OFF Pulse

Figure 2: SE880 RDK assembly

Function
LED that indicates the SE880 is ready for GPS reception

LED that pulses ON at 1/2 a second and OFF at 1/2 a second, indicating a fix with the
receiver.

Push button that sends a 1.8V voltage pulse to the ON_OFF input of the SES880
module toggling the module between Operating or Hibernate mode.

Switch that selects the external 4Mbit SPI Flash connected to auxiliary port. Patch
code “GSD4e_4.1.2-P1_RPATCH.03-Telit-FO1” is preloaded in the Flash by using
the ROM Patcher provided.

Reproduction forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 11 of 25
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4, SE880 RDK Reference Layout

The reference schematic and PCB layout are provided in the USB memory which comes
alone with the RDK. The performance of SE880 will be optimized with the following
guidelines:

1. Use the bottom layer (layer-2) as the big ground plane for both RF and heat transfer.
2. The ground plane with via holes under the SE880 (shown in Figure 3) serves two
purposes:

a. Provide a good RF ground plane for the SE880.

b. The big via hole dominates heat transfer from the SE880 to the big ground on
layer-2. This enhances TCXO implementation by provide the TCXO a
thermally stable environment. Heat transfer of copper is 1400 times fast than
FR4.

3. Coplanar waveguide calculator should be used to determine the appropriate
transmission line structure to achive 50 Ohm input trace for the antenna at 1.575GHz..

Good thermal
transfer and RF
grounding

(& with Groundplane (O Mo Groundplane

[l
=
=]

Elect Length = | 9.491 L

Elect Length = | 4168

1.0Wavelength = | 105.361 i
Wp= _0.554 fraction of ¢

|d egrees | - |

Dielectric: \Er=|4.6

2-layer FR4, 1.6mm thickness, Ency: 1575 Shape factor =

20Z copper Length nits: IEIZ'
Figure 3: SE880 PCB Layout
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0. Step-by-Step: Running the SE880 RDK
5.1. Step-by-Step: First Time Connection

1. Before connecting the RDK, ensure that the USB drivers have been installed.
2. As soon as the evaluation board is connected to the PC, it will be detected and installed.

Hardware Installation

1 E The software you are installing for this hardware:
-

IUSE Serial Converter

hasz not paszed Windows Logo testing to verify its compatibility

with Windows ¥P. [Tell me why this testing is important. |

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that pou stop this installation now and
contact the hardware vendor for software that has
paszzed Windows Logo testing.

’ Continue Anyway l [ STOP Installation ]

Figure 4: USB installation, select “Continue Anyway” to proceed.

3. After the evaluation board has been installed, check the “Device Manager” window for
the evaluation board COM port number. This information is needed for use with the GPS
tools.

£, Device Manager g@ E]

File  Action  Wiew Help
& EE A

Batteries

11 Computer

e Disk drives

1 @ Display adapters

b DYDCD-ROM drives

(=) Floppy disk controllers

i+ {5 Human Interface Devices
(=) IDE ATAJATAPT controllers

i+ =8 Imaging devices

::] ,g Infrared devices

i+ E8 Jungo

-z Kevboards

=7y Mice and other pointing devices
= Modems

i % Monitors

- E8 Metwork adapters

+ % Other devices

+ - B PCMCIA adapters

= Parts (COM & LPT)
Cammunications Port {COMLY

i pber Po
USE Serial Part (COMS)
=58 Processn

<> M Driver
= @), Sound, video and game contrallers

# o System devices
] Universal Serial Bus controllers

H-E-E-A-m

Figure 5: In this case, the COM port is assigned as COMS5
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5.2. Powering on the RDK

1. At first application of power (connecting of USB) , SE880 will be in hibernate mode.

2. Press the ON/OFF pulse button to bring the unit into Full Power Mode.

3. Connect one of the provided passive antennas to the RF connector of SE880 through the
RF cable.

4. Place the Antenna to where it has a clear view of open sky.

5. The evaluation board can now be manipulated with the provided GPS tools (SiRFLive).

6. Refer to Chapter 5: SE880 on SiRFLive for using the SE880 on SiRFLive.

Reproduction forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 14 of 25
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6. SE880 on SiRFLive

Launch the SiRFLive application.
y R
o’

SiRF
6.1. Main Interface
After launching SiRFLive, first notice the application’s main interface.

File  Receiver Window  Help

Figure 6: Main Menu Bar

@ [comz4 ke 8o DeE s RBEER] S o =1
Figure 7: Main Tool Bar

6.2. Connecting To the SE880

The user can utilize either the Main Menu Bar or the Main Tool Bar.

6.2.1. Main Menu Bar

Under the option “Receiver” on the Main Menu Bar, there is a selection “Connect. . .” This
will open the Receiver settings for connection.

' Receiver '_ - '- Window
l-.- Connect...
i

Figure 8: Connect to Receiver
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6.2.2. Main Tool Bar
@ [comzs I gen ) 8o OeEes REER] S0 L&
Select the “Receiver Settings” button
%
Or the “Connect” button
i
6.2.3. Rx Port Settings

Select the GSD4e Product Family, RS232/USB, and the Correct COM Port.

i

Froduct Farnily: Fix Name: —Physical Connection
GSD4e ~|  [5iRF_Evk
| M + R5232/USE
120 " SF
H5232|

Poit: COkd1 - I Tadvance Settings
Baud Rate:  |9600 vI il None -

J

Pratocols MIME 2 Stop Bits: Ohe &
[rata Bits:
[~ Auto Detect Protocol and B aud Fiate? Flove Cantral: M ore -

il

Advanced Settings | Read Buffer: 8152 -

Ok I LCancel

Figure 9: The Rx Port Connection Window

Default Baud rate for SE880 RDK is NMEA 9600 baud at power up.

-..._'lE 5 . !

Reproduction forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 16 of 25



Telit

SE880 RDK User Manual
1VV0301047 - 2013-05-1

6.3. SiRFLive Windows

After a successful connection with the receiver is established, the default SiRFLive windows
should be arranged and become filled with data.

If not all the default windows are arranged or opened, under the Main Menu Bar, go to “Window” >
“Restore Layout” > “Default.”

6.3.1. Signal View

(main tool bar icon)
Type of Fix Satellite Data

COMZ4: Sigrnal Yiew

kdode: = 4-8v'z KF

FPower: Maminal Ayg CHo; 32.9 dBHz
Src S5V Elev  Azirn State CIMO 0 -b

GRS 11 220 2310 BF O 38 (U000} 0000 D s o
GFS 20 41.0 3150 BF  A2F  LA00000g 00y Do i o
GPFS 24 500 24580 BF 0 3306 {0} oo | o
GRS 200 260 1335 BF O 36.8 {00y oot oo oo o
GRS 31 575 0480 BF 0 363 [l d 0o {0 o O |
GPS 32 675 3375 BF 4005 (2000000} 0000 DL e v
GRS 23 305 279.0 BF O 3009 | | o ||| i |
GRS 16 135 1530 BF  28.8 | | wmm | vwom | | i |
GRS 14 1325 0645 AD 192 [ e Do ] u o |
GRS 22 065 1230 AD 237 [ s { v | w | |
GRS 25 08.0 0435 AD 256 Lowow oo | v | oo | oo |
SBS 138 490 1605 3F 375 LL0000CTO00M00 vy e ononnn

Figure 10 Shows the satellite signal levels.
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6.3.2. Radar View

(main tool bar icon)
Red satellites — 0 C/NO
Blue satellites — nonzero C/NO but not being used in the navigation solution
Green satellites — nonzero C/NO and are being used in the navigation solution
Skyblue satellites — SBAS satellites
Orange satellites — ABP is being used to acquire satellites

Magenta satellites — Extended Ephemeris is being used to acquire satellites.

COM24: Radar Yiew x|

GPS_Msgd -

Figure 11: Displays the satellites by azimuth and elevation.

» . IE A
laaio BB ‘_
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6.3.3. Debug View

(main tool bar icon)
Shows the communication messages with the receiver.

¥4 COM14: Debug View SW Version: Not detected

T4

14836010 CM:RicE dgedlign T:127 dRate:3 count: 15141 31426 Acg 3310918392 Wolk:1 dRtc:0.993786377 previcg 3294553650 A
| bepDrift:0,933954973 rteDrift.0, 993954863
INLC: 2 4 9271217 28225 0 0 0 O

INLD: ff ff ed ff ff ff ed Bd O O 0O O

INLE: 0 0 O O O DOD1O0O0OTGDTG O

INLF: 11 1 1 111 0000O0T0D

INLG:251291.009299760 0.009299918 -2466256.6 -4706248.9 3516971.6

|NLH:251291.009293760 251290.999999837 33.678648 -117.656278 236.4

INLI:251291.009233760 56 330942438507 55

114896050 BEP: TOW:251291.009299760 1602 swd:1.000061 A:3309424385 CB:0.009300 CD:96326 Y CDUnc:63
114896050 PrePos: IntUpd KFNav sv: 0 Tag: 14896000 Flags:60 Clk:0.000001 $20ms:0 S1ms:0.000001 CDrft(hz):64.1 HP:159.5
Hv.3.18

|

Figure 12: Debug view with One Socket Protocol messages.
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6.34. Location View

(main tool bar icon)
Displays more detailed information regarding the UTC, TOW, Latitude, Longitude, Altitude,
etc.

Map Position  Configuration Clear Data Set Reference Location

\ COM24- Location Yiew x|
— Pogition Infomation
Feceiver TimeUTC]: 18:33:21 TOWw: 32601604 Eut. ‘week: 1635
Latitude: 33.670372 Longitude: 117653770 Alitude: 220,29 m
HOOF: 0.80 Speed: 0.02 mdz Heading: 30687

kode: > 4-5%z KF + Dops
MNumber of 5%z uzed in Fiv: 10 [1T11416 2023 24 2530 31 32

Lat:33.670852, Lng:-117.653742

i R =5.00m|

Auto Center

Figure 13: Location view

Map position button requires Internet access to work.

o .
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6.4. Receiver Commands

Most of the Receiver Commands can be accessed through the Main Menu Bar under
“Receiver” > “Command.” There are also shortcuts on the Main Tool Bar which will be
covered in this section.

¢

Receiver ‘

I

#¥ Disconnect...
View 4

I Command » I #) Reset...
Navigation i Poll S\ Version
Plot Data ’

Poll Nav Parameters

Set Reference Location... Pl AR

Automation Test > Poll Ephemeris. .

Switch Operating Mode. ..
Switch Power Mode...

Switch Protocols, ..

Set Almanac...

Set Ephemeris...

Set CGEE..,

Set Debug Levels. ..

Set DGPS...

Set MEMS »
Set ABP >

Low Power Commands Buffer...

IC Configure...
IC PeekfPoke...

Input Commands »

Figure 14: All the commands for the receiver.

All of the Receiver Commands become available in One Socket Protocol (OSP) only.

T _
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6.4.1. Sending Cold Start

(main tool bar icon)

1. Select “Cold Start. . .” under the Main Menu Bar “Receiver” > “Command” > “Reset.

E3]

Or
Select the Reset icon on the Main Tool Bar.
The “Reset” window should open.

Optional reference location allows the user to change the position used as the reference. This
helps determine position accuracy in conjunction with Time-To-First-Fix values.

7 COM14: Reset (=13
Reference Location
[Office] - Latitude:

[V Check Position Accuracy? Longitude:

Set as Default [ Altitude:

Config AutoR eply |

Warm Init Params

Position: |
() Ext'Week H:

Y(m): 4 TOW:
Z(m}: : Channels:

Clock Drift(Hz):

-Reset Mode Messages

' Hot Start [V Enable Naviib Data

" Warmn Start (No Init) ¥ Enable Development Data
" wiamm Start (Init)

" Cold Start

" Factory Reset
" Factory (Clear X0 leaming)
" Factory (Keep Flash/Eeprom data)

Send Cancel

Figure 15: Reset window.

OSP protocol should be used to open the TTFF/Nav Accuracy window which conveniently
displays the TTFF in seconds and Navigation accuracy based on the Reference Location. Refer to 5.4.2.

& Factory Reset will remove the patch code stored in the RDK’s 4Mbit SPI Flash! Don’t attempt
to perform Factory Reset unless the user has familiarized with the use of the ROM Patcher comes alone
with the RDK.
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6.4.2. Switch Protocol

The number of available commands in NMEA is limited compared to OSP. Switching to OSP
for testing is recommended.

1. On the Main Menu Bar, select “Receiver” > “Command” > “Switch Protocols. . .”

Switch Protocol LB

Protocols
& osp
" NMEA Cancel |
GGA: Baud Rate:

115200

:

GSY:
RMLC:
VTG:

ik

Figure 16: Switching to OSP protocol with its default 115200 baud rate

2. Click “Set” to apply settings.

Switching to NMEA should be similar.

6.4.3. Logging Data

(main tool bar icon)

SiRFLive is capable of collecting either the OSP message stream or the NMEA message
stream into a log file.
1. While the receiver is outputting messages to SiRFLive, click on the Log File icon on
the Main Tool Bar or go through the Main Menu Bar under “Log File” then “Start. .
.” shown in Fig 16.
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File | Receiver Features  AGPS Window  Help

|ﬂ Log File B m Start...
Conwert »
Extract/Find. ..
Plotk. ..

L_? Replay Open Chrl+O

- |

# Ext

Fig 17: Main Menu Bar access to the Log File command.

The Log File window should open, which is shown in Fig 17. Click on the “. . .”
button, as indicated by the arrow in Fig 19, to open a window where the user can

specify the output folder and the output file name.
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Fig 18: Clicking on the .. .” button will give the user the control of the output folder and output name

After specifying the output folder and output name, close the “Specify log file name:”
window by clicking Open and the “Log File Path:” bar should be filled with the file
path. Select the desired Log Format, and click “Start” in order to start logging.
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