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SPECIFICATIONSSUBJECT TO CHANGE WHOUT NOTICE

Notice

While reasonable efforts have been made to assure the accuracy of this document, Telit assun
no liability resulting from any inaccuracies or omissions in this document, or from use of the
information obtained heire The information in this document has been carefully checked and
is believed to be entirely reliable. However, no responsibility is assumed for inaccuracies o
omissions. Telit reserves the right to make changes to any products described herein ar
reseves the right to revise this document and to make changes from time to time in conten
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, soéwar 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, ovises that are not announced in your country.
Such references or information must not be construed to mean that Telit intends to announc
such Telit products, programming, or services in your country.

Copyrights

This instruction manual and the Tetitoducts described in this instruction manual may be,
include or describe copyrighted Telit material, such as computer programs stored ir
semiconductor memories or other media. Laws in the Italy and other countries preserve for Tel
and its licensors cetin 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 berein

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 deenggdrtoeither directly or by
implication, estoppel, or otherwise, any license under the copyrights, patents or paten
applications of Telit, as arises by operation of law in the sale of a product.

Computer Software Copyrights

The Telit and 3rd Party supptiesoftware (SW) products described in this instruction manual
may include copyrighted Telit and other 3rd Party supplied computer programs stored ir
semiconductor memories or other media. Laws in the Italy and other countries preserve for Tel
and other & 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 copie:
(reverse engineered) or reproduced in any manner without the express written permission
Telit or the 3rd Party SW supplier. Furthermore, the purchase of Tetitgts shall not be
deemed to grant either directly or by implication, estoppel, or otherwise, any license under thi
copyrights, patents or patent applications of Telit or other 3rd Party supplied SW, except fol
the normal norexclusive, royalty free liggse 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 furnishec
by express license agreement cay may be used only in accordance with the terms of such
an agreement.

Copyrighted Materials

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

High Risk Materials

Components, units, or thiphrty products used ingtproduct described herein are NOT fault
tolerant and are NOT designed, manufactured, or intended for uséias control equipment

in the following hazardous environments requiring-$aife controls: the operation of Nuclear
Facilities, Aircraft Navigtion 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 fithess for such High Risk Activities.

Trademarks

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

Copyright © Telit Communications.|gA. 2012, 2013
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1. Introduction

1.1. Scope
Scope of this document is to give an ovenwof SL869GNSS family of modules
1 SL869 is a standalor®NSSmodule
1 SL869T is a GNSS Timing module that also supports TRAIM
1 SL869DR is a GNSS Dead Reckoning module that supports MEMS Gyro plus Wheel
Ticks or CAN Bus configurations

1.2. Audience

This document is intended for customers developing applicaisingSL869

1.3. Contact Information, Support

For general contact, technical support, to report documentation errors and to order manual
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/techniesllipportcenter/contact.php

For detailed information about where you can buy the Telit modules or for recommendation:
on accsesories and components visit:

http://www.telit.com

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

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

Telit appreciates feedback from the users of our information.

Reproduction forbidden without written authorlzatlon from Telit Communications S.p.A. - All Rights
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1.4, Document Organization

This document contains the following chapters:

AChaptetr dd uydiidesoanséope for this document, target audience, contact and
support information, and text conventions.

i Ch a p tOservieu givesian overview of the features of the product.
AnChapter 3: A T e debcribesctree featuDes of the proglucti o n 0

NnChapter 4 : i Per f odestdbescie det@ils dhe @haracteristics ofithe s
product.

AChadt efi EIReca uriirceeberibes s details the electrical characteristics of the
product.

ifiChapter 6: i Jmvidesnrdornmation an tefaultfserial eoafiguration.
AChapter 7 : A Merovides mio abaut HaRiwaaevintertag s 0
AChapter 8: [rdvidessomaftindamentakhints @about evaluation Kit.
AfChapt er Compatitiityd dedctibedhe compatibility between SL869 and IJN3
iAChapit efi Pr od u cdesciibasrnha packaging and mounting of the module
AChapt @&iCo riflo showst & Declaration of Conformity and CETECOM ICT
Certificate

i ChaptieRrOHIS2 D e cdtates that thed @littSL869 module is fully compliant to EU
Directives.

fiChapter 13i G| o0 s s Acrryo maygomtaivthe explanation of acronyms used in the present
document

AChaptefiSd#let y R eprovidesrsomedsafedtyi reacaminendations that must be
follow by the customer in the design of the application that makes use of the SL869.

AfChapteiim@d&t H provides the history of the present document.

=
o

Text Conventions

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

Caution or Warning i 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.

G] Tip or Information T Provides advice and suggestions that may be
useful when integrating the module.

All dates are in ISO 8601 formatei.YYYY-MM-DD.

5 4 ' 0 - \ .,-"-;— | ‘,
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1.6. Related Documents

1 SL869Hardware User Guide, 1VV0301001
SL869 Software User Guidé)yvV0301002
SL869EVK User Guide 1VVvV0301004

SL869 Timing Software User Guide, 1VV0301094
SL869 DR Hardware User Guide, 1VV0301xx
SL869 DR EVK User Guidel, V0301098

=A = =4 =4 =4
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2. Overview

The SL86%Yepresentsnew age of receivahat can simultaneously search and track satellite
signals from multiple satellite constellations. This m@NSS receiveruses the entire
spectrum of GNSS systems availald?S, GLONASSGalleo and QZSS.

Operation in a high interference signal e
age. By incorporating-8tage rejection architecture, the SL869 is able to remove interfering
signals preand postcorrelation.

Operating on a sgie 3.3V power supply, this module combines a GNSS engine, TCXO, SAW
Filter, RTC and LDO. Communication is done over a UART serial port using NMEA message
format.

The SL869 shares the same form factor ag #tie JupiterJN3 and SL869 V2 familiesl6mm
X 12.2mm commonly used in the industry

The SL869 product familySL869, SL869T and SL98EDR offers default configurations to
meet specific market needs

As a the Standard GNSS Module, the SL869 offering high sensitivity, low power
consumptionjamming immunity and fast time to first fix.

As a Timing Module, the SL869T provides besin-class timing performance withan
extremely stable synchronized 1PPS output and TRAIM (AReeeiver Autonomous Integrity
Monitor) integrity monitoring.

As aDR Module, theSL869DRr ecei ver provides the user w
position and velocity when GNSS information is lost or not available by combining speed and
heading sensor data into the solutibhe result is improved navigation frarsh urban canyon
environments.

| ”:‘JJ" :

v - -
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3. Technical Description

High-speed Location Enginég An ARM9 core with embedded Flash memory offers
enhanced sensitivity, fast time to first fix and improved position accuracy.

Battery Backup is supported via a sepaggtin for applications that use a battery backup
source.

Jammer Immunity T Three stage jamming rejection approaches, actively identify and
removejammerspre- and postorrelation. This feature maximizes GPS performance.

High Performance Solution:
- High sensitivity navigation engine (PVT) tracks as lowHsldBm
- 32track verification channels
- SBAS WAAS, EGNOS,and MSAS

Reproduction forbidden without written authorization from Telit Communications S.p.A. - All Rights
Reserved. Page 12 of 43
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3.1. Receiver Architecture

The functional architecture of ttf81.869receiver is shown in Figure 1.

ANTENNA

I2C 1PPS UART/USB/CAN

Figure 1 SL869 Architecture

Note: LNA is included in the GISS chip forpassive antenna operation.

3.2. Major Components
All power supply components are on board including capacitors.
3.2.1. GNSS Chip

This single chip GISS device includes an integrated Baseband and RF section. The LNA
amplifies the GPS signal and provides enough gaithireceiver to use a passive antenna.
A very low noise design is utilized to provide maximum sensiti¥itgsh memory is
integrated so external memory is not required.

3.2.2. RF_IN

This GNSSRF signal input gppors both active andassive antenisa An external BIAST
and antenna voltage supglye requiredor anactive antenna.

—
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3.2.3. VCC

This is the priman.0V to 3.6V supply voltage for the modul€he SL869 includes a
switchingvoltage regulatothat supplies 1.8V to the GNSS device.

3.2.4. VBATT

The BatteryBackup supply voltage is2/ to 36V. It is atypicallow current supply for
ensuringthatthe RTC is kept runningnd critical data is maintained enableHOT/WARM
starts.

3.2.5. Seria |l nterface

TheSL869host serial port is the primary communications port which outputs data and
accepts commands in NMEA format.

9 Main Serial InterfaceStandard asynchronous RX/TXo& protocolon pins 20 & 21.

9 Secondary Serial Interfacdormally not used, but can be utdid for RTCM
differential corrections into the receivéirdebug is enabled, the debug data is output
on this port.

9 Tertiary Serial InterfaceHardware controlled througdSB_DETECTon pin 7. This
port is only used as a USB PdBee thdHW User Guiddor more details.

3.2.6. SAW Filter

This filters the GISS signal and removes unwanted signals caused by external influences that
would corrupt the operation of the receiver. Titegrated LNA outputs to the SAW filter
which then feeds the GNSS receiver.

3.2.7. TCXO
This hghly stable 3 MHz oscillator controls the down conversion process for the RF block.
3.2.8. RTC
The32 KHzReal Time Clock allows Hot/Warm starts
3.2.9. Memory
The SL869 has an integrated 2Mbyte Flash device for operational software and satellite data
storage.
3.3. Physical Characteristics

TheSL869receiver has advanced miniature packaging with a base metal of copper and an
Electro lessNickel Immersion Gold (ENIG) finish.

It hasa tin-plated shieldand24 interface pads. Thepadsare castellated edge contacts.

: W
" /
< x“,‘
-
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3.4. Mechanical Specification
The physical dimensions of tig.869are as follows:
- length: 16.0 mm £ 0.1 mm
- width: 12.2 mm £ 0.1 mm
- thickness: 25mm £ 022 mm
- weight: 1 g max

Refer to Figure 2 for thEL869mechanical layout drawing.

3.5. External Antenna Connection

The RF connection for the external antenna has a characteristic impedance of 50 ohms.

3.6. Input/Output and Power Connections

The I/O (Input / Output) and power connections use surface mount pads.

3.7. Environmental

The environmental operating conditions of 8ieB69are as follows:
- temperaturei 40°C to +83C (measured on the shield)

- humidity: up to 95% noitondensing or a wet bulb temperature of%€35

3.8. Compliances

TheSL869complies with the following:

- Directive 200295/EC on the restriction of the use of certain hazardous substances in
electrical and electronic equipment (RoHS)

- Manufactured in an ISO 9000: 2000 accredited facility
- Manufactured to TS 16949 requirement (upon request)
Moreover, he SL869module is confom to the following European Union Directives:

- Low Voltage Directive 2006/95/EEC and product safety
- Directive EMC 2004/108/EC for conformity for EMC

‘.%E d
/
/
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3.9. Marking/Serialization

TheSL869supports a 2D barcode indicating the unit serial number belowT diite
13-character serial number conventien

characters 1 and 2: year of manufacture (8g: 2013, 14 = 2014)

characters 3 and 4: week of manufacture (01 to 52, starting first week in January)
character 5: manufacturer code

characters 6 and 7: product agde

character 8: product revision

characters 9.3: sequential serial number

— v =
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4. Performance Characteristics

4.1. TTFF (Time to First Fix)

TTFF is the actual time required by a GPS receiver to achieve a valid position solution. This
specification will vary with lhe operating state of the receiver, the length of time since the last
position fix, the location of the last fix, and the specific receiver design.

Please refer to section34or performance data

41.1. Hot Start

A hot start results from a software reset aft@eriod of continuous navigation, or a return
from a short idle period (i.e. a few minutes) that was preceded by a period of continuous
navigation. In this state, all of the critical data (position, velocity, time, and satellite
ephemeris) is valid to the specified accuracy and available in memory.

4.1.2. Warm Start

A warm start typically ragts after a period of continuous navigation is followed by an
extended period ofontinuous RTC operation with an accurate last known position available
in memory. In this state, position and time data are present and valid butegisheea

validity has expired.

4.1.3. Cold Start

A cold start acquisition results when eitlpasition or time data is unknowmImanac
information is used to identifgreviously healthy satellites.

4.2. AGPS

GPS aidingalso known as Assisted GRSGPS) is a method by which TTFF is reduced
using information from a sourcehar than broadcast GPS sadm Theform of assisted GPS
data supported and used by the module is pestligbhemeris dat

Ephemeris predictionis a method of GPS aiding that effeelly reduces the TTF#rough
the use opredictedephemeriglataas a substitute for broadcast ephemeris data to produce a
navigation solution In this way, every start is potentiallyhat start.

There are twsources of predicted ephemérically predicted ephemeris and serbased
predicted ephemeris data.

4.2.1. Local AGPS

Proprietary algorithms within the module perfoephemeris predictiolocally from captured
broadcasephemes data frontrackedsatellites The algorithms predig@phemeridor up to
five days.

= ' : : L B - o | T
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4.2.2. Server - Based AGPS

Serverbased ephemerfmedictions are generated by a third party and are maintained on Telit
AGPS servers in a fileThe predicted ephemeris file is obtained from the AGPS server and is
injected into the modulever the Host portThese predictiondo notrequire local broadcast
ephemeris collection, and thaye valid for up tsevendays.

The module supporterverbasedAGPS as standardContactTELIT for support regarding
this service.

4.3. Time Mark Pulse (1PPS)

For standard SL869 moduleslBPSime markis output wheaverthe receiver has a
navigation fix of 2D ix or beter. For SL869T timing modules, theRPS time mark pulse is
output all the time.The 1PPS output a 50% duty cycldhas a default pulse width of 500ms

4.4, Differential Aiding

The module supportifferential GPS (DGPS) operatio@GPS improveposition accuracy
by correcting GPS signal errors sad by ionospheric disturbances as wetimgg and
satellite orbit errors.

4.4.1. Satellite Based Augmentation Systems (SBAS)

TheSL869is capable of receiving WAAS, EGNO&)d MSASsatellitedifferential
correctionswhich are regional implementations of SBAf North America, Europeand
Eastern Asia, respectively

4.4.2. RTCM

TheSL869acceptRTCM SC-104 standardlifferential correctionsdata which are typically
received by an RTCM radio beacon recei®FCM corrections are accepted oeeserial
port. The modulesupportanessagéypes 1 and 9

e ".ﬁ
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4.5, Reduced Power Modes

The SL869 supports operational modethat allow itto provide positioning informatioat
reducedbverall current consumption

45.1. Adaptive Channel Management

The SL869 supports an adaptive channel management algorithm which dynamically switches
off a GNSS constellation and reduces the number of trackedtsateltien conditions allow.

4.5.2. Duty Cycling

The SL869 supports power cycling of the RF chain such that satellites are tracked for shorter
periods of time between positioning updates.

4.6. Timing

The SL869T (Timing Module provides an independeand highly accuta 1PPS output,
synchronized to GNSS time or UTC within <20 nanosesdaterage over 24 hr. pericahd
a Timing Receiver Autonomous Integrity Monitoring (TRAIM) algorithm for maintaining
PPS integrityln addition, he IPPS output remains accuratih only one satellite in track.

9 SeltSurvey Modd The accuracy and integrity of a timing solution is highly
dependent on the accuracy of the reference position. Automatsusedfy mode
offers a commanded reference position determination, cable delagosation and
the ability to remove delays between antenna and module.

1 Cable Delay CompensatidénThe ability to compensate for RF cable loss is crifital
GNSS receiverased in accurate timing applicationshe SL869 has the ability to
advance odelay the 1PPS signal to compensate for any delay in the RF path into the
receiver.

I TRAIM i Timing Receiver Autonomous Integrity Monitoring is the ability of a
GNSS receiver to identify, isolate and remove from the solution any satellite that is
experienang TimeOf-Week (TOW) transmission errors.

: W
" /
< x“,‘
-

Reproduction forbidden without written authorizatioﬁ from Telit Communications S.p.A. - All Rights
Reserved. Page 19 of 43




Telit

SL869 Product Description
80405ST10105A r61 2014-09-15

4.7. Dead Reckoning (DR)

When GPS signals are blocked (e.g. tunnelparking structurésthe SL869DR (Dead
Reckoning Module allows uninterrupted vehicle navigation based on heading and distance
data provided bgxternal sensors

The SL869DR supports sensar message baseapability. The table below provides a list of
sensotbasedR configurations supporteth addition, an accelerometer (optional) can be used
for automatic tilt compensatidor ease of ingtllation

Note: The CAN configurations can utilize a biitt CAN Bus translator to reduce overall BOM
cost.

DR Configuration VT REVE DIEEIEE Other Sensors
Sensor Sensor
Classic MEMS Gyro| Discrete Discrete Reversg
(1 or 3 axis) | Odometer Signal
CAN Gyro CAN CAN Reverse
CAN Gyro Odometer Signal
Differential Wheel Pulse | CAN DWP CAN CAN Reverse
(DWP) (ABS) Odometer Signal
Mixed MEMS Gyro| CAN CAN Reverse
(1 or 3 axis) | Odometer Signal
Table 1: DR Configuration Options
@s‘
oy,
=
\1/_ GNSS Ve 4 X fot Zt:de I?)
RECEIWVER [ i data ‘—Q " ,Z;fm::e\:;)
speed (171

sensor data

L | ul |

CAN BUS (ABS, 3AX ANALOG GYRO[1 DISCRETE
SPEED, ESCGYRO) ACCELEROMETER or3 AX] ODOMETER

Figure 2: DR Sensor Interface
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4.8. Performance Data
- Performance
Parameter Description
Min Typical Max Units
Horizontal Position Accuraéy Autonomous - <1.5 - m
GPS Only Hot Start - <1 - S
Time to First Fi% Warm Start N <35 N s
Cold Start - <35 - S
GPS+ GLO Hot Start - <1.75 - S
Time to First Fix Warm Start _ <32 _ S
Cold Start - <32 - S
GPS Only Sensitivity? Acquisition -146 - dBm
Tracking -162 - - dBm
Navigation -158 - - dBm
GPS +GLO Sensitivity Acquisition -146 - dBm
Tracking -158 - - dBm
Navigation -156 - - dBm
150%, 24hr. static,-130 dBm, Full Power
2Minimum 500 trials;130 dBm
%In-line LNA used with 1dB noise figure (NF) and 20dB gain.
Table 217 SL869Performance Data
4.9. SL869-T Timing Performance Data
PPS Accuracy Simulator Open Sky
(nseq GPSOnly | GPS+GLO | GPS(1SV)| GPSOnly | GPS +GLO
PPS Error (50%) 3.8 3.8 3.7 3.9 3.9
PPS Error (90%) 7.4 7.1 10.3 8.2 11.9
PPS Error (100%) 12.5 10.9 13.5 18 18.9

Note: To calculate the CDF the RF & Hp#th delay is totally compensatadd position hold enabled

Table 37 SL869 Timing (PPS) Accuracy (CDF)
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4.10. Dynamic Constraints
TheSL869receiver will lose track if any of the following limits are exceeded:
- ITAR limits: velocity greater than %Slm/s AND altitude above 1800m
- altitude: 100000 m(max) or-1500 m (min)
- velocity: 600 m/s (max)

- acceleration2 G (max)
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5. Electrical Requirements
5.1. Power Supply
5.1.1. VCC

This is the main power input. The supply voltage must be in the BaB\geo 3.6V.
Reference th&lW User Guiddor additional details.

51.2. VBATT
The kattery backup power input range2.5V to 36V. ltis required for HOT/WARM starts
and retention of GPS data.

5.2. External Antenna Voltage

TheSL869requires an external antenna Biaso provide the voltage to the antenna.

5.3. RF (Radio Frequency) Input
TheRF input is 1575.42 MHiD 1606 MHZz(L1 Band) at a level betweeh35 dBm and165
dBm into 50 Ohm impedance.

5.4. Antenna Gain

The receivemodulewill operate with a passive antenna with Isotropic gain down to a
minimum of-6dBi. Active antennas are supported.

An active antennbetweer20dBto 25dB(exiting the cable) wilbffer the best performance.

Note: Therecommendetbtal external gain rangiecludesall external gainantennaexternal
LNA, and any passive loss due to cables, connectors, filters, matching reeetork

5.5. Burnout Protection

The receiver accepts without risk of damage a signal of +10 dBm from 0 to 2 GHz carrier
frequency, except in band 1560 to 1590 MHz where the maximumisaved dBm.
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Jamming Performance

In-band jammers can be detected and remagéty a 3stageapproach (RF, DSP and SW)
pre-and postcorrelation This is over and above the excellent SAW filter response that exists
before the GPS LNA input.

Note: The spectral purity of oscillators and RF transmitters in the host system will determine
if harmonics are formed that are equal to the frequencies above.

Compact wireless product design requires close monitoring of jamming issues.

Flash Upgradability

The firmware programmed in the Flash memory may be upgraded via the serial port TX/RX
pads.There are two different methods and two diffefemmtware upgradeools

1. Using the Teseoll XLoadehée user catoad firmwareby driving the Serial BOOT
select lindow at startup, then downloading the code from a PC with suitable
software. In normal operation this pad should be left floating for minimal current
drain.lt i s recommended that in the wuserod
connected to a test p&ar use in future software upgrades.

2. Using the Teseo2 Firmware Upgrade Tool, the user can reflashceigerwithout
driving theBOOT select line low, however this method only works if an existing
firmware is already running and the NMEA port is avaiabl

Refer to thdJser Guidsfor additional informatioron both modes

Data Input/Output Specifications

All communications between tt#.869receiver and external devices are through the I/O
surface mount padsThese provide the contacts for power, ground, serial I/O and control.
Power requirements are discussed in the following sections.
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5.8.1. Voltages and Currents

Parameter Symbol | Min | Typ | Max | Unit
Power Supply Voltage VCC 3.0 3.3 3.6 \%
Operating Temperature Torr -40 85 °C
Current Consumption ICC mA
Navigation/Tracking

1 GPS+GLO 42

1 GPS Only

1 GLO Only 38
Acquisition

1 GPS+GLO 67

1 GPS Only 58
Low Power Mode:

i GPS+GLO 30

1 GPS Only 22
Battery Backup Supply VBATT 25 3 3.6 \%
BatteryBackup Current IBATT 73 UA
Operating temperature is ambient.
Low Power mode uses a 508miuty cycle setting.

Table 41 Power Requirements

Absolute Maximum Ratings

Parameter Symbol Rating Units

Power Supply Voltage VCC 3.6 \%

Input Pin Voltage VIO_IN 3.6 \%

Output Pin Voltage VIO_OUT 3.6 \%

Storage Temperature Tstg -40°C to +85°C °C

Warningi St ressing the device beyond the fAAbDb
@ damage. These are stress ratings only.

recommended and extended exposure beyond

reliability.

Table 571 Digital Core and I/O Voltage (Volatile)
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DC Electrical Characteristics

TX and 1PPS

VoL =0.4V MAX.

Von=2.9V MIN

Typical MAX current = + 12mA;12mA.

Normal current = +100uUA to +6mA ), -100uA to-6mA (Vor)
VCC = 2.85V to 3.3V typical, 3.6V MAX.

Internal 10K puHup to VCCon TX only

RX

ViL =08V MAX.
Viy=2.0 MIN
SDA2 and SCL2

Currently not supported in software

VDDUSB

Vi =08V MAX.
Viy=2.0 MIN
BOOT

For normal operation, leave this pin floating. To placeSh869into BOOT mode, tie this
pin to Ground through a 1K putlownresistor.
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5.8.3. Pinout Description

Details of the LGA pad functions are shown in Table 5.

Pad Number | Pad Function Type | Description
1 CANOTX? @] CAN BUS TX
2 CANORX!? I CAN BUS RX
3 1PPS @) Timemark Pulsg500ms active high
4 NC I No Connection
5 USB_DM? USB/O | USB D-/ UART1 TX
6 USB_DP? USB/I | USB D+/ UART1 RX
7 USB_DETECT? PWR | USB Detect
8 NC - No connection
9 VCC PWR | VCC
10 GND PWR | Ground
11 RF_IN I GPS RF Input, 50 Ohm
12 GND PWR | Ground
13 GND PWR | Ground
14 TX2/BOOT? oll UART2 TX / BOOT (at power up)
15 RX22 I UART2 RX
16 NC - No connection
17 NC - No connection
18 SDA2 I/0 Sensor 12C Data Port
19 SCLZ I/0 Sensor 12C Clock Port
20 X 0] UART TX
21 RX I UART RX
22 VBATT PWR | Battery Backup Voltage
23 VCC PWR | Main Supply Voltage
24 GND PWR | Ground

Table 617 LGA Pad Functions

Note: 1: Above designated pins are alternate functions for DR operation.
2: Above designated pins are only utilized for DR operation.

i L DAl
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0. Software Interface

The host seri al I/ O port of the receivero
communication beteen the receiver and the user.

The default serial corduration is as follows: NMEA, 98 bps, 8 data bits, no parignd 1
stop bit For timing modules the default rate is 115200 bps.

More information regarding the software interface can be found iBdftevare User Guide.

Customers that have executed a Nlnsclosure Agreement (NDA) with Telit Wireless may
obtain the Software Authorized User Guide, which contains additional proprietary
information about the interface. Customers under an NDA may btamthe Timing
Software user Guide whiawontains additional proprietary information about the interface
with respect to the timing featwavailable in timing modules.

6.1. NMEA Output Messages

NMEA v2.20is the default protocadh firmware versions prior to 3.1.80therwise the
default protocol is v3.01.

6.1.1. Standard Messages
The following messages are output by default:
- GPRMC =1 second update
-  GPGGA =1 second update
- GNGSA =1 second update
- GPGSV=1second update
- GLGSV=1second update

A GNGSA message is output for each enabled GNSS constellation. By default the GPS and
GLONASS constellations are enabled. If QZSS is enabled, QZGSV messages are also outp!
each second when QZSS satellites are visible.

Other NMEAdefined mesages are supported by the SL869, including GLL, VTG and ZDA
messages.
6.1.2. Proprietary Messages

The SL869 supports a set of proprietary NMEA output messages which report additional
receiver data and status information on a periodic basis.

6.2. NMEA Commands

The 3.869 has a user command interface that uses NMEA proprietary messages for
commands and command responses. This interface provides configuration and control over
certain firmware features and operational properties of the module.
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1. Mechanical Drawing
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Figure 2 Bottom-Side Pads
Dimensions are in mm
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Figure 3 Package Outline Drawing (Top View)
Dimensions are in mm
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1 GND 24
2 vee 238
= 1PPS VBATT ;i
EXT_INT RX
5 USB_DM SL869 T |20
3 USB_DP scL28
—| USBDETECT SDA2 13
— NC NC
VCC Nog ==
12 GND RX2 ii
= RF_IN TX2/ =
GND GND
Figure 4 Pinout (Top View)
PIM 1 Ingicator

Device kool

Figure 53D Model
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8. Evaluation Kit

The SL869Development Kit is available to assist in the evaluation and integration of the
SL869module in custom applications. The Development Kit contains all of the necessary
hardware and software to carry out a thorough evaluation &LtB&9module.

USB Cable Antenna

EvaluationKit USB Drive

Figure 6 SL869 EVK

L _ss
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Product Compatibility

The SL869 offers the same footprint as tHé3JProduct Family It is pinto-pin compatible
with the J-N3 except thatite BOOT pin is relocateflom pin 7 to pin 14. Pin 7 is
USB_DETECT

The SL869GNSS module can be used in place oNBIGPS modul@rovided that
reprogramnmg is not required and that the signal specifications called out in this document
are supported by the customer design.
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NC GND |2 > GND |24
NC vCCIN & 2 veelz
1PPS VBATT |2 1PPS VBATTZZ
EXT_INT N3 rx & 2 1 EXT NT Rx 2L
NC ™ > | USB_DM < |20
NC scL2 2 © 1 usB_DP scLoe
BOOT spa2 B2 ] ysB_DETECT spA2fe
NC NC L 2 Nne NC L
VCC_IN Nl s —] vce NC 8
GND Ne R —— GND RX2 L2
RF_IN NToll RF_IN T2/ 14
GND GND 3 21 GND GND 3

©

Figure 7 J-N3 vs SL869 Pin-out Differences

Note: Power Supply and Battery Backp ranges differ as welRefer to HW Designer Notes
for more details.
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10. Product Handling

10.1. Product Packaging and Delivery

SL869modules are shipped in Tape and Reel fofine reeled modules are shipped in 24mm
reels with 1000 units perreeE a ¢ h r e @dckaged and védauymbsealed Maisture
Barrier Bag (MBB) with two silica gel packs and placed in a carton.

The minimum order quantity for ship is 1000 unitsRefer to the HW User Guider
additional details.

All packaging is ESD protective lined:he SL869GPS receiver is a Msiure Sensitive
Device (MSD) level 3.Please follow the MSD and ESD handling instructions on the labels
of the MBB and exterior carton (refer to sections 8.2 and 8.3).

Figure 8: Tape and Reel Packaging

SL869modules are also available in traysie modules are shipped in trays with 72 units per
tray.Fivetraysare6 dr y6 packaged and vacuum seal ed i
silica gel pack, humidity indicator and placed in a carton.
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10.2. Moisture Sensiti vity

Precautionary measures are required in handling, storing and using such devices to avoid
damage from moisture absorptiolfilocalized heating is required to rework or repair the
device, precautionary methods are required to avoid exposure to solder reflow temperatures
that can result in performance degradation.

Further information can be obtained from the IPC/JEDEC stadeafd-033: Handling,
Packing, Shipping and Use of Moisture/Reflow Sensitive Surface Mount Devices.

10.3. ESD Sensitivity

The SL869GNSSreceiver contains class 1 devices and is Elestadic Discharge Sensitive
(ESDS). Telit recommends the two basic principlef protecting ESD devices from damage:

Only handle sensitive components in an ESD Protected Area (EPA) under protected and
controlled conditions

Protect sensitive devices outside the EPA using ESD protective packadfipgrsonnel
handling ESDS deves have the responsibility to be aware of the ESD threat to the reliability
of electronic products.

Further information cabe obtained from the JEDEC standard JESD&2Bequirements for
Handling Electrostatic Discharge Sensitive (ESDS) Devices.

10.4. Safety

Improper handling and use of th&lGSreceiver can cause permanent damage to the receiver.
There is also the possible risk of personal injury from mechanical trauma or choking hazard.

10.5. Disposal

We recommend that this product should not be treated as halised®ik. For more detailed
information about recycling this product, please contact yaa waste management
authorityor the reseller from whom you purchased the product.
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11. Conformity Assessment

11.1. CE Conformity Declaration

Tel it CE DECLARATION OF CONFORMITY

Commaricaiiaes S &
Mleits .

1. Praduct: SL.859
2. Manufacturer: Telit Wiretess Solutions, 27422 Portala Pariway, Sulte 320, Foothill Raneh, CA 52610 - USA
3. This declaration of conformity is issuad under the sole responaility of the manufacturer

4. Stand-alone GNSS receiver modula

Tate
auen

e
s MG e
Ll sl
5. The object of the declaration deseribed abave iz in conformily with the relevant Community harmanisation:
European Cirective 1999/05/EC (RATTE)
6. The conformty with the essential requirements of the 1999/05/EC has been demonstrated against the
following harmonized standards:

EN 60950-1,2003 + A11:2005 + A1:2010
+ A12:2011 + AC:2011 For arsicle 3.1 (a): Health and Safely of the Usar

EN 301 480.1V1 9.2 ey
EN 301 489-31.4.1 For article 3.1 (b): Eleciromagnatic Compatibility

EN 300 4202 v.1.4.1 For articke 3.2 : Effiactiva uae of spactrum allocatad

7. The conformity assessment procedure referred to in Aricle 10 and detaded in Annex V' of Directive
1988/05/EC has been fellowed with the invoivement of tha following Natified Body:
CETECOM ICT Sanices GmbH Untertirkhaimer Strale 8-10, D-65117 Saarbriicken, Gemnany.
Notified Body Number: 0682

Thus, ( € 0682 le affixed to the davice ledel, the packaging, If  exists, and to the accompanying
documents.

8. The Technical Consiruction File (TCF) relevant to the product descriced above and which supports this
Declaration of Conformity, is held at. Te# Communicaticns S.p.A Via Stazione di Prosecco, §/b 34010
Sgonico (TRIESTE) ITALY

Signed for and on behalf of Telit Location Scluticn LP and Talit Communications SpA

Trieste, 2014-06-26 C

Communications SpA
Guido Waicher

VP Tollt GNSS Sakutions
Goeorgia Frousiakis

Tachnical Coratruction Fle : IMNISTCFON043 R 0

Ao 0231 2032-31 Rew 2+ This ceckarnbon of conformity is Bsued i compltnon with 768/2008/EC
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11.2. R&TTE Notified Body Opinion
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