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1. SCOPE

This document describes tlieatures and specificatiorsf Multi HornetOR@518 GPS / GNSS module with
integratedantenna

2. DISCLAIMER

All trademarks are properties of their respective owners.

Performancecharacteristics listed in this document do not constitute a warranty or guarantee of product
performance. OriginGPS assumes no liability or responsibility for any claims or damages arising out of the
use of this document, or from the use of integratectuits based on this document.

OriginGPS assumes no liability or responsilfdityinintentional inaccuracies or omissions in this document.
OriginGPS reserves the right to make changes in its products, specifications and other information at any
time without notice.

OriginGPS reserveseahight to conduct, from time to timgand at its sole discretion, firmware upgrades.

As long as thseFW improvements have no material change on end customers, PCN may not be issued.
OriginGPS navigation products are not recommended to use in life saving or life sustaining applications.

3. SAFEY INFORMATION

Improper handling and use can cause permanent damage tpriguct

4. ESD SENSITIVITY
This productis ESD sensitive device andstbe handled with care. (il

5. CONTACT INFORMATION

Qupport - support@origingps.corar Online Form
Marketingand sales marketing@origingps.com
Web—www.origingps.com

6. RELATED DOCUMENTATION

S DOCUMENT NAME
Spider and HornetNMEA Protocol Reference Manual

Spider and HornetOne Socket Protocol Reference Manual

Spider and HornetOne SockeProtocol Extension Reference Manual
SiRFLive FAQ
Spider and Horent low Power Operating Mode Application N&&RFStar V

OO~ |W|IN|F

HORNET Modules Layout recommendations and Integra#qplication Note Rev 1.6
TABLHE —RELATED DOCUMENTATION
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8. GLOSSARY

A-GPS fssistedGPS

I . t AlmanacBasedPosition

ACAlternating Qurrent

ADCAnNalog toDigital Converter
AGCAutomatic Gain Gontrol

I t a kdaptivePower Management

I' ¢ t AdaptiveTrickle Power
BEBroadcastEphemeris

BPF BndPassFlter

C/No Carrier to Noise density ratio [dB1z]
CEEuropean Community conformity mark
CERdrcularEror Probability

/ D 9 9limnt GeneratedExtendedEphemeris
CMOS @mplementaryMetal-Oxide Semiconductor
CPUCentral ProcessindJnit
CTSJear-To-Send

CWQ@ntinuousWave

DCDirect Qurrent

DRDeadReckoning

DSPDigital SgnalProcessor

ECEIEarth Centred Earth Fxed
ECHAuropeanClemicalAgency
EEExtendedEphemeris
EIABectronicindustriesAlliance

EMC Eectro-MagneticCompatibility
EMIBectro-Magneticlnterference
ENICHectrolessNickelImmersionGold

ESD [ectro-Satic Discharge
ESRuivalentSeriesResiseince
EUEUropeanUnion

EVB EaluationBoard

EVK EaluationKit
FCQrederalCommunicationsCommission
FSMFnite Sate Machine

GAGANGPSAided Geo-AugmentedNavigation
GNSS [Bbal NavigationSatellite System
GPI0OGeneralPurposelnput or Output

GPS @®bal PositioningSystem
HBMHumanBody Model

I°C hter-IntegratedQircuit

I/O Input or Qutput

IC htegratedCrcuit

ICDInterfaceControl Document
IFIntermediateFrequency
ISOlnternationalOrganizationfor Sandardization
JEDE®int Hectron DeviceEngineeringCouncil
KAKeepAlive

KFKalmanHlter

LDO bw Dropout regulator

LGA BndGrid Array

Multi Hornet—ORG158-R01

Datasheet Revisior2.8

Page7 of 39
December 1, 2020



OriginGPS+

mini+mighty

LNA bw Noise Amplifier

LP bw Power

LSLeastSyuares

LSBLeastSgnificantBit

MID Messagddentifier

MM MachineModel

a t a wlicroPower Mode

MSAS Milti-functional Satellite AugmentationSystem
MSBMost SgnificantBit

MSL Misture Sensitivity Level

b C Y2 wiselfree ZonesSystem

NMEA NiationalMarine HectronicsAssociation
NVM Non-Volatile Memory

OSP® (e SocketProtocol

PCB Rnted Grcuit Board

PLL RaselockLoop

PMU Pwer ManagementUnit

POR Bwer-On Reset

PPS BlsePer Second

PRN BeudoRandomNoise

PSRR &ver Supply RejectionRatio

t ¢ C ushTo-Fx

QZSS QasiZenith Satellite System

RAM RindomAccesdMiemory
REACHRegistration,Evaluation,Authorisation and Restriction dZhremical substances
RF RdioFequency

RHCP ight-Hand GrcularPolarized

RMS Rot MeanSyuare

RoHSRestrictionof HazardousSubstanceslirective
ROM RadOnly Memory

RTC BRalTime Aock

RTS BadyTo-Send

SAW 8rfaceAcousticWave

SBAS &ellite-BasedAugmentationSystems

{ D9 9ewer@eneratedExtendedEphemeris

SID 8b-ldentifier

SIP $stemIn Package

SMD &rfaceMounted Device

SMPS Bitched Mode Power Supply

SMT &rfaceMount Technology

SOC wstemOn Chip

SPIrial Peripherallnterface
SSB®IBFSandardBinary

SV &tellite Vehicle
TCXOremperatureGCompensated CrystdDscillator
TTFF ime To Hrst Fx

TTL TansistorTransistorLogic
UARTUniversalAsynchronoudReceiver/Transmitter
VCCWoluntary Gontrol Gouncil forinterference bymformationtechnologyequipment
VEPVertical Eror Probability

VGAVariableGain Amplifier
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9. ABOUTHORNEFAMILY

OriginGPS GNSS receiver modules have been designed to address markets where size, weiglunstand
operation, highest level of integration, power consumption and design flexibdityare veryimportant.

Ori giHo@GRfSa mi | 'y breaks size barr i erintegratddfhmghlysensgivet he i
GP3and GNSS modulesith integrated antennas or ahoard RF connectors

Hometf ami |y f eatures Or i gi odgyRShighsensitvigyrandedise imgpunityeveriv t e
under marginal signal condition, commonly found in urban canyons, under dense foliage or when the
receiver’s position in space rapidly changes.
Hornetfamily enables the shortest TTM (Tirle-Market) with mhimal design risks.

Just connect power supply orsanglelayer PCB.

10. ABOUTMULTIHORNEMODULE

Multi Hornetis a complete Sifeaturing miniature LGA SMT footprint designed to commit unique
integration features for high volume cost sensitive applications.

Designed to support compaand traditionalapplications such as smart watches, wearable devasset
trackers,Multi Hornee ORG1%8 module is a miniature mukthannelGPS/IGLONAS®Ith SBAS, QZSS and

other regional overlay systems receiver that continuously tracks all satellites in view, providiigheeal
positioning data in industry’'s standard NMEA form

Multi HornetORG1%8 module offers superior sensitivity and outstanding performance, achieving rapid TTFF
in less than one second, accuracy of approximatetymeters, and tracking sensitivity e165dBm

Sized onl{8mm x18mm (footprint of 17mm x 17mmMulti HornetORG%518 moduleisi ndust ry’' s sm
sized, record breakingplution.

Multi Hornetmodule integrates OriginGPS proprietarylomard GPS antenna, dustage LNA, RF LDO, SAW
filter, TCXO, RTC crystal and RF shieldmédttketl e adi ng SNSRIoG.t ar V™ G

Multi HornetORG1%8mo dul e i s i ntroducing industry’ s | owest
and extremely fast fixesvenunderchallenging signal conditions, such as in kuglurban areas, dense
foliage or even indoor.

IntegratedGPS SoC incorporating higierformance microprocessor and sophisticated firmware keeps
positioning payload off the hosallowing integration in embedded solutions with low computing resources.

Innovative architecture cadetect changes in context, temperature, and satellite signals to achieve a state
of near continuous availability by maintaining and opportunistically updating its internal fine time,
frequency, andsatelliteephemeris data while consuming mere microwaitdattery power.

11. ABOUT ORIGINGPS

OriginGPS is a world leading designer, manufacturer and supplier of miniature positioning modules, antenna
modules and antenna solutions.

OriginGPS modules introduce unparalleled sensitivity and noise immunity by inatingdxoise Free Zone
system( N F Brdpyietary technology for faster position fix and navigation stability even under challenging
satellite signal conditions.

Founded in 2006, OriginGPS is specializing in development of unique technologies that miniaturize RF
modules, thereby addressingéimarket need for smaller wireless solutions.
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12. DESCRIPTION
12.1. FEATURES

=+ Autonomousoperation
=+ Active antenna ofboard
=+ Pin to pin ompatible with ORG18IGPS module
+ Ori gi nGPS Noise Free Zone System (NFZ™) t echi
=+ Fully integraing:
Antennaelement, DuaistageLNA, SAMillter, TCXO, RTaBystal, GNSSSoCLDO regulatgrRF shield
=+ GPS L1 1578 frequency, C/A code
<+ GLONASS L1 FDMA 18886MHz frequency band, SP signal
=+ SBAS (WAAS, EGNOS, MSAS) and QZSS support
=+ Concurrent traking of multipleconstellations
=+ 52 channels
=+ Ultra-high Sensitivitydown to-165dBmenabling Indoor Tracking
=+ TTFRf<1sin 50% of trialsinder Hot Start conditions
=+ Low Power Consumptiom f 15mW in ATP¥mode
=+ High Accuracyf <1.5min 50% of trials
=+ High ypdate rateof 5Hz 1Hz by default
=+ Autonomous AGNSS by Cl i ent Gener ated EXx tnetwatkeddeviEgsh e me
=+ Predicve AGNSS by Server Generated Extended Ephemer.i
+*Ephemeris Push™ flowogadcastephemmensy and | oading
=+ Host controlled power saving mode
=+ Selfmanageddw power modesA T P ™ ™ariA F M ™
+ Al manac Based Positioning (ABP™)
=+ Multipath and crossorrelation mitigation
=+ Active Jammer Detector and Remover
=+ Fast Time Synchronization for rapidgle satellite time solution
=+ ARM7® microprocessor system
=+ Selectable UART, SPI3@ host interface
=+ NMEA protocol by default, switchahileto One Socket Protocol (O§P
=+ Programmable baud ratand messages rate
=+ 1PPS Output
=+ Single voltage supply.8V
=+ Ultra-smallLGAfootprint of 17mm x17mm
=+ Ultra-low weight of 2.5¢g
=+ Surface MounDevice (SMD)
=+ Optimized for automatic assembly and reflegquipment
=+ Operating from40°C to +85C
=+ FCCCE VCCtompliant
=+ RoHSI/REACH compliant

Multi Hornet— ORG15&-R01 Revisior2.8 PagelOof 39
Datasheet ' December 1, 2020



0riginGPS+

mini+mighty

12.2. ARCHITECTURE

Vee = 1.8V

Power
Management

GPS
(| Search/ Track
) am =

Engine

HOST

SiRFstar5V™ e GNSS SoC

FIGURE -OR@A518-RO1IARCHITECTURE

=+ Antenna

OriginGPS proprietary Microstrip Patch Antenna coll&is Signals from the medium.

Antenna is built from RK ceramic element mounted on top of RF shield, providing stable resonance
=+ GNSSSAW Filter

BandPass SAW filter eliminates eof-band signals that may interfere toN&$eception.

GNSSAW filter is optimized for lomsertionLoss in GISS bandandlow Return Lossoutside it.

+ GNSINA
Dualstagecascaded.NAsamplify GNSSignasto meet RF down converter input threshold.
Noise Figure optimized design was implemented to provide maximum sensitivity.

=+ TCXO
Highlystable26MHzoscillator controls down conversion process in RF block of M&&oC.
Characteristics of this component are important factors for higher sensitivity, shorter TTFF and
better navigation stability.

=+ RTC crystal
Tuning fork32.768KHguartz crystal with very tight specifications is necessary for maintaining Hot
Start and Warm t&rt capabilities of the module.

=+ LDO regulatofoptional)
RF LDO provides regulated voltage supply over wide input voltage range, with low quiescent current
and high PSRR.

=+ RF Shield
RF enclosure avoids external interference from compromising sensitive circuitry inside the module.
RF shi el d al smernalhighdrédgsencypnemissidnsefrora being radiated.
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+ { A wC & 5elGNES0C

CSR5eisatbh generation SiRFstar ™ product.

It is a hybrid positioning processor that combines GPS, GLONASS, SBAS and MEMS sensor data to
provide ahigh-performancenavigationsolution.

Si RFstarVvV™ 5e i s -ppwef RFICMOSSmgle, inaorpdrating GMSS &F, GNSS
baseband, integrated navigation solution software and ARM® processor.

AgilePMU Auxiliary Subsystem

SMPS RTC

Temperature ADC

Power Controller

GNSS Radio Host Interface and GPIO

GNSS Engine

Measurement Subsystem Navigation Subsystem

DSP ‘ ‘ ARM®CPU ‘ Host UART ‘

ROM ‘ Host SPI ‘

‘ Host I°'C ‘

FIGURRE-Si RFstarV™ 5e GNSS SoC BLOCK DI AGRAM

Si RFstarV™ 5e SoC includes the following units:

=+ GNSS radio subsystem containing single input dual receive paths for concurrent GPS and GLONASS,
harmonicreject double balanced mixefractionatN synthesizer, integrated setflibrating filters,
IF VGA with AGC, higample rate ADCs with adaptive dynamic range.

=+ Measurement subsystem including DSP core for GNSS signals acquisition and tracking, interference
scanner and detector, widelb@ and narrowband interference removers, multipath and cross
correlation detectors, dedicated DSP code ROM and DSP cache RAM.

=+ Measurement subsystem interfaces GNSS radio subsystem.
=+ Navigation subsystem comprising ARM7® microprocessor system for postimrityvand time

solution, program ROM, data RAM, cache and patch RAM, MEMS sensor driver, SPI flash driver,
host interface UART, SPI and I2C drivers.

=+ Navigation subsystem interfaces measurement subsystem.

=+ Auxiliary subsystem containing RTC block and heattnitor, temperature sensor for reference
clock compensation, battedgacked SRAM for satellite data storage, voltage supervisor with POR,
PLL controller, GPIO controller,-48 RTC timer and alarms, CPU watchdog monitor.

=+ Auxiliary subsystem interfacemvigation subsystem, PLL and PMU subsystems.
=+ PMU subsystem containing voltage regulators for RF and baseband domains.
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13. ELECTRICAL SPECIFICATIONS
13.1 ABSOLUTE MAXIMUM RATINGS

Stresses exceeding Absolute Maximum Ratings may damage the device.

PARAMETER SYMBOL | MIN MAX UNIT
Power Supply Voltage Vee -0.30 +2.20 \%
Power Supply Curreht lcc 300 mA
RF Input Voltage VRrr -25 +25
I/0 Voltage Vio -0.30 +3.65
I/O Source/Sink Current lo -4 +4 mA
HBM' method -2000 +2000 %
YOPRE | o method Ve [T a00 | wa00 | v
HBM® method -2000 +2000 Y
ESDRating Power pads OV method Voqen) 500 500 v
HBM® method -2000 +2000 Y
R MM® method Vi) -100 +100 v
RFPower® fin=1560MHz+1630MHz P +10 dBm
fin<1560MHz, >1630MHz +30 dBm
Power Dissipation Po 350 mw
Operating Temperature Tams -40 +85 °C
Storage Temperature Tst -55 +125 °C
Lead Temperature TLEAD +250 °C

TABLB-ABSOLUTE MAXIMUM RATINGS

Notes:

Inrush current of up to 300mAfor about 20us duration.

Vdtage applied on antenna element.

Power delivered to antenna element.

Human Bady Model (HBM) contact discharge per BA/JJEDEC ED22-A114D.
Charged Device Model (CDM)contact discharge per BA/JJEDECESD22-C101.
Machine Model (MM) contact discharge per BA/JJEDECIED22A115C.
Leadtemperature at Immfrom case for 10sduration.

NooapwDdRE
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13.2. RECOMMENDEDPERATING CONDITIONS

Exposure to stresses above&®mmended Operating Conditiongy affect device reliability.

PARAMETER SYMBOL MODE /PAD, TEST CONDITIONS MIN TYP MAX | UNIT
Power supply voltage Vce Vce +1.71 +1.80 | +1.89 \%
GPS 45 mA
Acquisition
GPS+GLONASS 55 mA
) GPS 40 mA
Tracking
Power Supply Curreht lee GPS+GLONASS S0 mA
ATP™ Tfacking 8 mA
CPU only 15 mA
Standby 0.1 mA
PTE™ 0.45 mA
Hibernate 50 54 MA
Input Voltage Low State Vi -0.30 +0.40 Y
Input Voltage High State ViH 0.70-\¢c +3.60 \%
Output Voltage Low State VoL loL=2mA +0.40 \%
Output Voltage High State Von lon=-2mA 0.75-\¢c \%
Input Capacitance Gn 5 F
P P GPIO P
) 0.11 1.00 2.75 MQ
Internal Pulup Resistas Reu
GPIO1, GPIO2 2.2 kQ
Internal Puldown Resistor Reo 0.11 1.00 2.80 MQ
Input Leakage Current lINgeak) Vin=1.8V or OV -10 +10 MA
Output Leakage Current louT(eak) Vour= 1.8V or OV -10 +10 A
Input Impedance VAN 50 Q
fin=1575.5MHz
Input Return Loss Rin -7 dB
RF Input
Input Power Range Pn GPS or GLONASS -167 dBm
Input Frequency Range fin 1560 1620 MHz
Operating Temperature Tams -40 +25 +85 °C
Storage Temperatufe Tst -55 +25 +125 °C
RelativeHumidity? R Tams 5 95 %
TABLE —RECOMMENDED OPERATING CONDITIONS
Notes:
1. Typical values undeadiatedsignal conditions 0f130dBm and ambient temperature of +25°C.
2. ATP™ 208:d @0ms ontime, 1s period), RO%tandard ordering option, GR&ly tracking
3. Transitional states of ATP™ power saving mode.
4. PTEM m030:80 (30s max. etime —18s typical, 30m periodR01 standard ordering option, GB8ly tracking.
5. Longer TTFF is expected while operating beR¢C to-40°C.
6. Relative Humidity is within Operating Temperature range.
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14. PERFORMANCE

14.1. ACQUISITION TIME
TTFF (Time To First k) s t he peri od of tuptifegalidposibtomestimatbo. | e " s |
14.1.1. HOT START

Hot Start results either from software reset after a period of continuous navigation or a return
from a short idle period that was preceded by a period of continuous navigation.

During Hot Start all critical data (position, velocity, time, and satellite ephemeris) is valid to the
specfied accuracy and available in RAM.

14.1.2. SIGNAL REACQUISITION

Reacquisition follows temporatylockingof GNSSignals
Typical reacquisition scenario includes driving through tunnel.

14.1.3. AIDED START

Aided Start is a method of effectively reducing TTHprbyiding valid satellite ephemeris data
Aiding can be i mplemented using Ephemeris Pu

14.1.4. WARM START

Warm Start typically results from ussupplied position and timaitialization data or

continuous RTC operation with an accurate last known position available in RAM.

In this state position and time data are present and valid, but satellite ephemeris data validity
has expired.

14.1.5.COLD START

Cold Start occurs when satedliephemeris data, position and time data are unknown.
Typical Cold Start scenario includes first power application.

OPERATION? MODE VALUE UNIT
Hot Start <1 S
Aided Start <10 S
GPS + GLONASS <26 S
Warm Start
GPS <32 S
GPS GLONASS <27 S
Cold Start
GPS <35 S
Signal Reacquisitién <1 s

TABLE -ACQUISITION TIME

Notes:

1. EVKs 24hrs. static under signal conditions-df30dBm and ambient temperature of +25°C.
2. Outage duration < 30s.
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14.2. SENSITIVITY
14.2.1. TRACKING

Tracking is an ability of receiver to maintain valid satellite ephemeris data.
During tracking receiver may stopitput valid position solutions.
Tracking ensitivity defined as minimum GSSignal power required faracking.

14.2.2. REACQUISITION

Reacquisitiorfollows temporary blocking of GISSsignals.
Reacquisitionensitivity defined as minimum GBSSignal power required for reacquisition.

14.2.3. NAVIGATION

During navigation receiveonsequentlyputputs valid position solutions.
Navigation sensitivity defined as minimuaNSSignal power required for reliable navigation.

14.2.4. HOTSTART

Hot Start sensitivity defined as minimuBNSSignal power required for valid position solution
under Hot Start conditions.

14.2.5. AIDEDSTART

Aided Start sensitivity defined as minim@NSSignal power required for valid position
solution following aiding process.

14.2.6. COLD START

Cold Start sensitivity defined asgnimum GNSSignal power required for valid position solution
under Cold Start conditions, sometimes referred as ephemeris decode threshold.

OPERATION MODE VALUE | UNIT
GPS -167 dBm
Tracking
GLONASS -165 dBm
GPS -164 dBm
Navigation
GLONASS -164 dBm
Reacquisitioh -162 dBm
Hot Star® -160 dBm
Aided Start -156 dBm
Cold Start GPS -148 dBm

TABLEB - SENSITIVITY
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14.3. RECEIVED SIGNAL STRENGTH

PARAMETER VALUE | UNIT

C/INo 48 dB-Hz

TABLE —RECEIVED SIGNAL STRENGTH

Notes:

1. EVK s statiambient temperature is +25°C

2. Outage duration < 30s.

3. Hibernate state duration < 5m.

4. Aiding using Broadcast Ephemeris (Ephemeris™ysh or Ext ended Ephemeris (CGEE™ or
5. Average C/blreported for 4 SVs, EVK isi2. static, outdoor, ambient temperature is +25°C.

14.4, POWER CONSUMPTION

OPERATION MODE VALUE UNIT
GPS 82 mwW
Acquisition
GPS + GLONASS 100 mwW
GPS 72 mw
Tracking
GPS + GLONASS 92 mw
A T PTr4cking 14
mwW
Low Power Tracking PTE™ 0.8
5m Hibernate: 10s trackin 4 mw
Hibernate 60 pw

TABLB-POWER CONSUMPTION

Notes:

1. Typical values undeadiatedsignal conditions 0130dBm and ambient temperature #25°CMeasured Vcc = 1.8V
2. ATP™ mo d e00Onis@flimel 1s petiod), GR&nly tracking.

3. PTF™ mode 30 : -nte—188tgpial, BlmxperiodiPSonly tracking
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14.5. ACCURACY

PARAMETER FORMAT MODE VALUE UNIT
GPS + GLONASY <15 m
CER50%) GPS + SBAS <20
. GPS <25 m
Horizontal
GPS + GLONASY <3.0 m
2dRMS (95%) GPS + SBAS <4.0 m
" GPS <5.0 m
Position*
GPS + GLONASY <25 m
VEP (50%) GPS + SBAS <35 m
. GPS <4.0 m
Vertical
GPS GLONASS <5.0 m
2dRMS (95%) GPS + SBAS <6.5 m
GPS <75 m
Velocity? | over ground 50% of samples <0.01 m/s
Heading to north 50% of samples <0.01 °
Time? RMS jitter 1PPS < 30 ns

TABLE -ACCURACY

Notes:

1. Module is static under signal conditions-@80dBm ambient temperatures +25°C.
2. Speed over ground < 30m/ s.

14.6. DYNAMIC CONSTRAINS

PARAMETER Metric Imperial
Velocity and Altitudé 515m/s and 18,288m 1,000knots and 60,000ft
Velocity 600m/s 1,166knots
Altitude -500m to 24,000m -1,640ft to 78,734ft
Acceleration 49
Jerk 5m/s?

TABLEO-DYNAMIC CONSTRAINS

Note:
1. Standard dynamic constrains according to regulatory limitations.
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15. POWER MANAGEMENT

15.1. POWERSTATES

15.1.1. FULL POWERCQUISITION

ORG158 module stays in Full Power Acquisition state until a reliable position solution is made.
Switching to GR8nly mode turns off GLONASS RF block lowering power consumption.

15.1.2. FULL POWER TRACKING

Full Power Tracking state is entered after a reliable position solutachisved

Duringthis state the processing igessintensecompared toFull Power Acquisitigrtherefore
power consumption is lower~ull Power Tracking state wittavigation update rate at 5Hz
consumes more power compared to default 1Hz navigation.

15.1.3. CPUONLY

CPU Onlys thetransitionalstateo f  ATP ™ p o w ewhensttee RF and)DSR sedtiens are
partially powered off This state is entered when the satellites measurements have been
acquired but navigation solution still needs to be computed.

15.1.4. STANDBY

Standbyisthet r ansi ti onal st at e whenRKk&af DSPxsectioasrares av i n
completely powered off and basebaitbck is stopped.

15.1.5. HIBERNATE

ORG15& module boots into Hibernate state after power supply applied.

During this state RF, DSP and baseband sections are completely powered off leaving only RTC
and BatteryBacked RAM running.

ORG158 will perform Hot Start if stayed in Hibernate state less than 4 hours from last valid
position solution.

15.2. BASIC POWER SAVING MODE

Basic power saving mode is elaborating host in straightforward way for controlling transfers between
Full Power and Hibernatates.

Current profile of this mode has no hidden cycles of satellite data refresh.

Host may ondition transfers by tracking duratioaccuracysatellites inview or other parameters.
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15.3. SELMANAGED POWER SAVING MODES

Multi Hornetmodule hasseveral sednanagedoower savingmodestailored for different use cases.
These modes provideeverallevels of power saving with degradation level of position accuracy.
Initial operation in Full Power state is a prerequisite for accumulatf@atellite data determining
location, finetime andcalibration of reference clocks

15.3.1. ADAPTIVE TRICKLE POWER¢ t u 0

ATP™ i s best suited for applications that re
low power consumption and aability to track weak signals.

This power saving mode provides the most accurate positinang sé-managed modes

Inthis modethe module is intelligently cycled between Full Powtate, CPU Onlgtate

consuming 14mAnd Standby stateonsuming<1 0 0, h&reforeoptimizing current profile

for low power operation.

ATP™ period that equals navigation solution
Ontime including Full Power Tracking and CPU Only states can be 200ms to 900ms.

—| Power On
c
k=l
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3
=] 4
8|52 z z 2 z
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}-—ATP period—m|

FIGURB-ATP™ T MI NG

15.3.2.PUSHTO FIXt ¢ Cu 0
PTF™ is best suited for applications that re
Inthis mode OR@518-R01module is mostly in Hibernate statérawing< 54pAof current,

waking up foisatellite datarefresh in fixed periods of time.

PTF™ period can be anywhere between 10 secon
Host can initiate an instanosition report bytoggle the ON_OFF pad to wake up the module.

During fix triaimodulewill stay inFull Power state until good position solution is estimated or
pre-configured timeout for it has expired.

Power On Periodical satellite Periodical satellite
datarefresh datarefresh

—{ User position request
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FIGURE-PTF™ TI| MI NG
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15.3.3. ADVANCED POWER MANAGEME&NTt a n 0

A P Mrtbde is designed for Aide@PS wireless applications.

A P MdaHows power savings while ensuring that Qeality of the Solution (QoS) in maintained
when signals level drop.

I n AP MTthe maddieisintelligently cycled between Full Power and Hibernate states.
In addition to setting the position report interval, a QoS specification is available that sets
allowable error estimates and selects priorities between position report interval and more
power fving.

User may select between Duty Cycle Priofitymore power saving an@ime BetweenFxes
(TBF) priority with defined or undefined maximum horizontal error.

TBF range is from @ 180s between fixes, Power Duty Cycle range is betwe#db100%.
Maximum position error is configurable between 1 to 160m.

The number of APM™ fixes is configurable up

High
GPS Signal 8 Q)
Power Level
(C/No) Low
‘ Indicates Fix Sent

e ﬁﬁ ﬁ ﬁ 1 | ! ﬁ
Low
®
o ﬁ 4‘ ﬁ 7 Tl S JW

Low

Time

FIGURE-APM™ T MI NG

Notes:

1. GPS signal levdrops (e.g. user walks indgor

2. Lower signatesults in longer ON time. To maintain Duty Cycle Priority, OFF time is increased.

3. Lower signal means missed fix. To maintain future TBFs module goes Full Power state until signal levels improve.
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16. EXTENDED FEATURES
16.1. ALMANACBASEDh { L¢LhbLbD o!.1tubod
With ABP™ mode enabl ed, the wuser c positiogaecuracg.hor t e
When no sufficienephemeris data is available to calculate an accurate solution, a coarse solution will
be provided where the positiois calculated based on one or more of the GPS satelitasng their
states derived from th@lmanac data.
Data source for ABP™ ansygac, breadoadtet or pushaethanacr ed f act o
16.2. ACTIVE JAMMHBETECTOR ANREMOVER
JammingDetectoris embedded DSsoftwareblockthat detectsinterference signals in GPSadrid
GLONASS L1 band.
Jamming Remover &lditionalDP Ssoftwareblockthat sort-out Jamming Detector output mitigating
up to 8interference signals of Continuous W&@W) type up to 80dBIz each
Pow [dB-HZ]
J 3
80 —
70 —
60 —
50 —
40 —
30 —
20 —
10 —
| » f[GHZ]
1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1.580
FIGURB -ACTIVE JAMMBERETECTOR FREQUENCY PLOT
16.3. ALIENTGENERATEEXTENDEBPHEMERIG GE#)
CGEE™ f eat ur e abylprovidiag pedioted (syathetic] epltemeris files created within
anon-networkedhost system from previously receivedtelliteephemerisdata.
The prediction process requires good receipt of broadephemeris data for all satellites.
EE files createthis way are good for up t8 days and then expire.
CGEE™ feature requires avoidance of power suppl
CGEE™ data files are stored and managed by host
16.4.SERVER GENERATED EXTENDED EPHEME&RISt 0
SGEE™ enabl esbyfeschingEteneledEpfieméris{ER file downloadd from web server.
Host is initiating periodic network sessions of EE file downloads, storage and provision to module.
There i-one-time charge for seup, access to OriginGPS EE distribution seamerendend testingfor
re-distribution purposesor there is a peunit charge for each module withitirectS GE E ™
deployment.
GP&E files are provided with loghead of 1, 3, 7, 14 or 31 days.
GLONASS EE files are provided with-ldwad ofl, 3, 7or 14 days.
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17. INTERFACE

17.1. PAD ASSIGNMENT

lerﬁger Pad Name Function Direction
1 RX UART Receive SPI Data In I2C Data Bidirectional
2 X UART Transmit SPI Data Out [2C Clock Bidirectional
3 NC Reserved Reserved
4 CTS Interface Select | UART Clear To Sen{  SPI Clock Bidirectional
5 RTS Interface Selec? | UARTReadyTo Send SPI @ip Bidirectional
6 NC Not connected NC
7 NC Not connected NC
8 VCC System Power Power
9 1V8 1.8V Regulated output Power
10 GND System Ground Power
11 GND System Ground Power
12 GND System Ground Power
13 GPIO 2 GPIO Bidirectional
14 GPIGB/ EIT GPIQ External Interrupt Bidirectional
15 WAKEUP Power Status Output
16 NRESET Asynchronous Reset Input
17 ON_OFF Power State Control Input
18 GPIO B I2C MEMS Data Bidirectional
19 GPIO C I2C MEMS Clock Bidirectional
20 NC Not connected NC
21 1PPS UTC Time Mark Output
22 GPIO A GPIO Bidirectional

Multi Hornet—ORG158-R01
Datasheet

TABLAE1-PINOUT

FIGURE —PAD ASSIGNMENT
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17.2. POWER SUPPLY

It is recommended to keep the power supply on all the time in order to maintairbRTK activeand
keep satellite data iRAM for fastespossible TTFRVhen \tcisremovedsettings are reset to factory
default and the receiver performs Cold Start on next power up.

17.2.1.VCC= 1.8V

Vecis 1.8V £5% DC and must be provided from regulated power supply.

Inrush current is up t800mA for about 20us duration,c¥can be dropped down to TV.

Typical dcduring acquisition is 58A.Lower acquisition current is possible disabling GLONASS
radio path by software command.

During tracking the processing is less intense compared to acquisition, therefore power
consumption is lower.

Maximum tccurrent in Hibernate state is 54pvhile all I/O lines externally held in-Bistate.
Output capacitos are critical when powering OR&I8 from switchmode power supply.

Filtering is important to manage high alternating current flows on the power input connection.
An additional LC filter on OR&I8 power input may be needed to reduce system noise.

The hidp rate of ORE518 input current change requires low ESR bypass capacitors.
Additional higher ESR output capacitors can provide input stability damping.

The ESR and size of the output capacitors directly define the output ripple voltage with a given
inductor size. Large low ESR output capacitors are beneficial for low noise.

Voltage ripple below 50mdallowed for frequencies between 100KHz to 1MHz.

Voltage ripple below 15m¢allowed for frequencies above 1MHz.

Higher voltage ripple may compromise AR® performance.

17.2.2. GROUND
Ground padmustbe connected to host PCB Ground with shortest possible trabg arultiplevias.

17.3.CONTROL INTERFACE

17.3.1.ON_OFF

ON_OFF input is used to switctodulebetween different power states

=+ Whilein Hibernate state, ON_OFF pulse iniliate transferinto Full Powestate.

%+ Whilei n ATP™ mo d e ,wil Qifiate @dn$er ipta Fuls Rower state.

+ While in PTONMORFdeul se wdqlest i ni ti ate one P
=+ Whilein Full Powestate, ON_OFF pulse will initiate orderly shutdoimto Hibernate state

ﬂ %100;15 min.

Turns ON Turns OH-
»‘ FlOOus min.

FIGURB-ON_OFF TIMING
ON_OFIeetectorsetrequires a rising edge and high logic level that persists for at least 100pus
ON_OFF detector reset requires ON_OFF asserted to low logic level for at least 100ps.
Recommended ON_OEBsw-High-Low pulse length is 100ms.
ON_OFIlpulseswith less than &intervals are not recommended.
Multiple switch bounce pulses are recommended tdfitiered out.
Puldown resi 3t3krQ afs Fek®mmended to avoid acci
ON_OFF input islerable up to3.6V.
Do not drive high permanently or puip this input.
This line nist be connected to host.
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17.3.2. WAKEUP
WAKEUP output frormoduleis used toindicate pwer state

A low logic level indicates that the module is in one of itshmwer states- Hibernate or
Standby. A high logic level indicates that the module is in Full Power state.

Connecting WAKEUP to ON_OFF enahleasnomousstart to FullPower state.

In addition WAKEUP output can besdgo control auxiliary devices

Wakeup output is LVCMOS 1.8V compatible.

Do not connect if not in use.

17.33.w9{ 9¢

Poweron-Reset (PORequencas geneated internally.

In addition externalresetis available througiR E Sgad.

Resettingnoduleclears thestate machine of selfnanaged power saving modes to default

R E S &ighal should be applied for at least 1ps.
R E S iBpUt is active low and has internal pulb resistor ofl MQ .

Do not drive this input high.
Do not connect if not in use.

17.3.4.1PPS

Pulse-Per-S2cond (PPS) output provides a pulse signal for timpingoses.

PPS output starts wheBD position solutionhas been obtained using 5 or mor&l&s satellites.
PPS output stops when 3D position solution is lost.

Pulse length (high state) is 200mih rising edge isess tharB0ns synchronized t&TCepoch.

The correspondent UTC time message is generated and put into output FIFO 300ms after the
PPS signalhe exact time between PPS and UTC time message delivery depends on message
rate, message queue and communication baud rate.

1PPS output is LVCMOS 1c8vhpatible.
Do not connect if not in use.

17.4. DATA INTERFACE

OR@518 module has 3 types of interface ports to connect to hddART, S 1°C— all multiplexed
on a shared set of padéat system reset host port interface lines are disabled, soardlict occurs.
Logic valuesnC TédR T &e read by the module during startup and defimast port type.
External resistorof 0 k Q i s r eRulbummsistordseraferenced to 1.8V.

PORT TYPE /I ¢{ w e {
UART External pulup Internal pull-up
SPI (default) Internal pultdown Internal pultup
12C Internal pultdown External pulidown

TABLE2-HOST INTERFACE SELECT
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17.4.1. UART
Multi Hornet ORG13 has a standard UART port
=+ TX used for BS data reportsOutput logic high voltage level is LVCMOS 1.8V compatible.
=+ RX used for receiver contrdhput logic high voltage level is 1.45Merable upto 3.6V.
=+ UART flow control using Té®dR T lhesis disabled by default.
Can be turned oiby sendingOSRMessage ID 178, Sub TDinput command.
17.4.2. SPI
SPhost interfacefeatures are:
Slave SAode 1, supports clock up to 6.8MHz.
RX and TX have independedb/ t e i dl e patterns of *O0OxA7 O0x
TX and RX each have independent 1024 BY® buffers.
TX FIFO is disabled when empty and transmits its idle pattern watilakled.

RX FIFO detects a software specified number of idle pattern repeats and then disables FIFO
input until the idle pattern is broken.

FIFO buffers can generate amerrupt at any fill level.
SPI detects synchronization errors and can be reset by software.
Output is LVCMOS 1.8V compatible. Inputs are tolerable up to 3.6V.

17.4.3.12C
I’°Chost interfacefeatures are:

+4+4+ +4+++ 4+

=+ I2CMulti-MasterMode - moduleinitiates clock and dateoperatingspeed 400kbps.

=+ 12C addres80x60 for RX and0x62 for TX.

=+ Individual transmit and receive FIFO length of 64 bytes.

=+ dock rate can be switched 100KHz (default 400KHz), address can be changed (default 0x62
for TX FIFOral 0x60 for RX FIFO) by sending OSP Message ID 178,/8ifpld
command.

=+ SCL and SDa#e pseudo operrainlines thereforerequire external pullip resistors of
2.2tk 1.8V, or 3.3kQ to 3.3V
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18. TYPICAL APPLICATION CIRCUIT
It's recommendedusing Murata filter p/n NFA6CCC101S1HA4L for all interfaces.

UART: R1=10K; R2,

R5, R6 - DO NOT ASSEMBLE.

Use level shifter if MCU IO level >1.8V

SPI: R1l, R2,

R5, Ré - DO NOT ASSEMBLE

I2C: R2=10K;

R5, R6=2.2K; R1

— DO NOT ASSEMBLE

vee
A =
R1 R2
10k > 10k
u1 ORG1518R01 vz =
e oy RO 2R _[ _
—= 17§ onioFr crs 2 31, 7H —
o EE TN ars |5 <], ,Le e
10k axewpts | oo ~ |2 5|, o | 9 UART TSPy misonzc sct
v UART_RX/SPI_MOSII2C_SD: H
— veca—L1 veervs Ry H 10 O | i
i g ] o~
= e GRIO_A
. s el B - to level
® | BOOT MODE GrI0_B |- 2 2 = )
7 il ™ recommended shifter
= EN GPIO_C [~ 4 4
*Pad 3 I R7 . i . . NFA31CC220S1E4
R7 - DO Not Assemble O<+—"——= NC GrIo_2 |- o y R
F U - S e eevee or similar
uture Use ESE — emos M
10 20
-I| GND10 NC =
11 12
| enp11 GND12 —“I-

FIGURE —REFERENCE SCHEMATIC DIAGRAM,IZGREPI

19. RECOMMENDHBECB AYOUT

Please refer to the Application Note in the following link:
https://origingps.com/gnssnodules/gnssesources/

Scrol l down and click “Hornet ModuAppl LagbudnRBOD
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20. DESIGNCONSIDERATIONS

ORG14%8 incorporates orboard antenna element that is perfectly matched to receiver frentl, frequency
trimmed to GPS band and RigHand Circularly Polarized (RHCP).

OriginGPS proprietary module structure is providing stable resonance of antenna in GP Sthaedywow
dependence on host PCB size, iup’s conducting plan

To prevent PCB factor on antenre@sonanceavoid copper pouring on module side.

To prevent module orientation from causing polarizatiogses in ofboard antenna availong and narrow
copper planes beneath.

OR@518 operateswith received signal levels down tb67dBm and can be affected by high absolute levels
of RF signalsut of GNS band moderate levels of RF interference nedt&and and by lowevels of RF
noise in GISS band.

RF interference from nearby electronic circuits or radio transmitters can contain enough energy to
desensitize ORIB18. These systems may also produce levels of energy outsidd S and, high enough
to leak through RF filters and degrade the operation of the radios inl6BG

This issue becomes more critical in small products, where there are industrial design constraints

In that environment, transmitters for \AKi, Bluetooth, RFID, cellular and othadios may have antennas
physically close tORG1%8.

To prevent degraded performance of OBSES, OriginGPS recommends performing EMI/jamming
susceptibility tests for radiated and conducted noise on prototypes and assessing risks of other factors.

Contact OriginGPS for application specific recommendations and design review services.

21. OPERATION

When pover is first appliedmodulegoes into a Hibernate state while integrated RTC starts and internal

Finite State MachindFfSMs equences t h-mSghrtd S Raaey

Host is not required to control external masterE S&ETnce modul e’ s internal res
detection of powerapplication

Whi |l e i-t0-St Re b thgdsleawditea, pulse to the ON_OFF input.

Since integrated RTC startup times are vaeidibstis requiredeither to wait for a fixed intervabr to

monitor ashort LowHighLowp ul se on WAKEUP out putto-Sthesthtei ndi cat es
Another option is taepeata pulse on the ON_OFF input every second until the module stadisHsyr

detecting a stabléogichighlevelon WAKEUButput or neither generation of UART messages.

21.1. STARTING THE MODULE

A pulse on the ON_OFF input line when FSM is ready and in staedp state hibernatestate,
standby state, will command the module to start.

ﬂ %100;15 min.

Turns ON Turns OH-
»‘ FlOOus min.

FIGUREO—-ON_OFF TIMING
ON_OFF detector set requires a rising edge and higt lloggl that persists for at least 100us.
ON_OFF detector reset requires ON_OFF asserted to low logic level for at least 100us.
Recommended ON_OFF L-blighLow pulse length is 100ms.
ON_OFF pulses with less than 1s intervals are not recommended.

Multi Hornet— ORG15&-R01 Revisior2.8 Page28of 39
Datasheet ' December 1, 2020



OriginGPS+

mini+mighty

ATo—»{ ‘« - T6 -
Vo
AT1+‘ F
=
RESE Unknown
—»  e—ATs
ATz—» [-—
ON_OFF Unknown
—» («—AT5
WAKBUP Unknown t—— T2
FIGURE1 - STARTP TIMING
SYMBOL PARAMETER CONDITION MIN TYP MAX UNIT
frTC RTHequency +25°C -20 ppm 32768 +20 ppm Hz
trTc RTClTick +25°C 30.5176 us
AT RTCIartup Time 300 ms
AT PowerSabilization 6-trrdt uT | 7-rrdr aT| 8-trrt AuT us
AT WAKEURulse RTC running 10 trTC
AT ON_OFIEow 3 trTC
AT ON_OFHigh 3 trTc
AT ON_OFF to WAKEUP high| After ON_OFF 6 trTc
AT ON_OFF to ARkbot After ON_OFF 2130 trrc
TABLA3-STARTP TIMING
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21.2. AUTONOMOUS POWER ON

Connecting WAKEUP output (p@do ON_OFF input (pad 1) enables-s#dit to Full Power state
from ReadyTo-Start state following boot process.

When host data interface is set UARTgdulewill start autonomously transmitting NMEA messages
after first power supply application. Further transfers between Full Power and Hibernate states
requireadditionallogic circuitry combined with serial command.

21.3.VERIFYING THE MODULE HAS STARTED

WAKEUP output will go high indicatimpdule has started.
System activity indication depends upselectedserial interface.
The first message to come’' PRERBISMOoHUIE i s “ OK

21.3.1. UART
Whenactive, the module will output NMEA messages at the 4800bps.

21.3.2.12C

In Multi-Master mode with no bus contentiorthe module will spontaneously send messages
In Multi-Master mode with bus contentionthe module will send messages after tR€ bus
contention resolution process allows it to send.

21.3.3.SPI

Sincemoduleis SPI slavdevice t here i s no possible indicati
interface.Host must initiate SPI connection approximatégafter WAKEUBuUtput goes high.

21.4.CHANGING PROTOCOL AND BAUD'RATE
Protocol and baud rate can be changed by NMSESRFIO serial message.

21.5.CHANGING SATELLITE CONSTELEATION
Satellite constellations used in position solution can be changed by OSP® Message ID 222 Sub ID 16.

21.6.SHUTTING DOWNHE MODULE

Transferringnodulefrom Full Power statéo Hibernatestate can be initiated in two ways:

=+ By a pulse on ON_OFF input

=+ ByNMEA ($PSRF117) or OSP (MID2683l message

Orderly shutdownprocessmnay take anywhere from 10ms to 900msaomplete, depending upon

operation in progress and messages pending, and hence is dependent upon serial interface speed and
controls.Modulewill stay in Full Power state until TX FIFO buffer is emptied.

The | ast message duri ngsO0s howt3ddFown sequence is '$

Note:
1. Changes to default firmware settings are volatile and will be discarded at povescle
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22. FIRMWARE
22.1.DEFAULT SETTINGS

Power On State Hibernate
Default Interface! SPI
SPI| Data Format NMEA
UART Settings 4,800bps.
UART Dat&ormat NMEA
I2C Settings Multi-Master 400kbps
I2C Data Format NMEA
Satellite Constellation GPS + GLONASS

$GPGGA @1 sec.
SGNGNS @ 1 sec.
$GNGSA @ 1 sec.
$GPGSV @ 5 sec.
$GLGSV @ 5 sec.
$GNRMC @ 1 sec.

NMEA Messages

SBAS OFF
ABP ™ OFF
Static Navigation ON
Track Smoothing OFF
Jammer Detector ON
Jammer Remover OFF
Firmware Defaults Fast Time Sync OFF
Pseudo DR Mode ON
Power Saving Mode OFF
3SV Solution Mode ON
MEMS Gateway OFF
Data Logger OFF
B5Hz Update Rate OFF

TABLH4-DEFAULFIRMWARBETTINGS
Note: 1. Without external resistor straps o8 TR T. S
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22.2. FIRMWARE UPDATES

Firmware updatesan be considered exclusively patche®n top of baseline ROM firmware.

Those jatch updates may be providday OriginGP& address ROM firmware issues as a method of
performance improvementTypical jatch filesize i24KB.

Host controller ignitiating load and application of patchupdatkey communi cati ng mod.L
Manager safvare blockallocating 16KB of memory space for patch and additional 8KB for cache.

Patch updates are preserved until RAM is discarded.

Upgrading the Patch is mandatory for stable operation

HANDLING INFORMATION

23.1. MOISTURE SENSITIVITY
ORG1%8 modulesare MSL 3 designated devigaccording to IPC/JEDESTI033B standard.
Module in sample or bulk package should be baked prior to assembly at 125°C for 48 hours.

23.2. ASSEMBLY
The module supports automatic piekd-place assembly and reflow soldering processes.
Suggested solder paste stencil is 5 mil to ensure sufficient solder volume.

23.3. SOLDERING

Reflow soldering of the modukwayson component sid€Top sidepf the hostPCB according to
standard IPC/JEDESTBR020D for LGA SMD.

Avoid exposure of ORGI1%to facedown reflow soldering process.

UserT, Te

/ Supplier\'l'p 2T, \

éuppliert

.

[ )
f AR Te -5°C
Max. Ramp Up Rate = 3°C/s p
Max. Ramp Down Rate = 6°C/s
T L2 |

t
L
Tsmax Preheat Area \
i

I

51

4

ts

Temperature —>

25

k——— Time 25°C to Peak
Time —

FIGURE2 - RECOMMENDED SOLDERING PROFILE

Referred temperature is measured on top surface of the package during the entirgisglgdeocess.
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Suggested peak reflow temperature B02C for30 sec. for Pi#-ree solder paste.
Actual board assembly reflomprofile mustbe developedndividuallyper furnacecharacteristics

Reflow furnace settings depend on the numbeheting/cooling zones, type of solder paste/flux
used, board design, component density and packages used.

SYMBOLPARAMETER MIN TYP MAX UNIT
Tc Classification Temperature 250 °C
Tp Package Temperature 250 °C
To Liquidous Temperature 217 °C
Ts Soak/Preheat Temperature 150 200 °C
ts Soak/Preheat Time 60 120 S
tL Liquidous Time 60 150 S
te Peak Time 30 S

TABLES5-SOLDERING PROFILE PARAMETERS

23.4. CLEANING

If flux cleaning is required, moduledapable to withstandtandard cleaning fcess in vapor
degreasemith the Solvon®-4fPropyl BromideNPB solventand/or washing in DI water

Avoid cleaning process in ultrasonic degreaser, sspeeificvibrations may cause performance
degradation or desuction of internal circuitry.

23.5.REWORK

If localized heating is required to rework or repair the module, precautionary methods are required to
avoid exposure to solder reflow temperatures that can result in permanent damage to the device.

23.6.ESD SENSITIVITY ‘
This product is ESD sensitive device and must be handled with care. ‘gl\

23.7.SAFETY INFORMATION
Improper handling and use can cause permanent damage to the product.

23.8. DISPOSAL INFORMATION

This product must not be treated as household waste. E
|

For more detailednformation about recycling electronic components contact your local waste
management authority.
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24. MECHANICARPECIFICATIONS
=+ ORG1518 module has advanced miniature packaging in LGA SMD footprint sized 17mm x 17mm.

=+ The module is built ominiature PCB enclosed with metallic shield box.
=+ The module has 22 SMT pads with copper base/ENIG plating on the bottom side.
=+ The package of the module has been optimized for automated pick and place assembly and reflow

soldering processes.

TOP VIEW SIDE VIEW BOTTOM VIEW
<)
,Q(’b 17£0.2
18 v 1
| (] =
: (] (]
= []
‘ ) 0.7MAX i = =
= . = (]
=] (] (]
D = » (] [}
» [ ] ]
= 7—J_L = .
= [ ]
R8s = -
| ‘Lpim 1
t0O L erance i O 2 All dimensions are in millimeters
FIGURE3 - MECHANICAL DRAWING
Dimensions Length Width Height Weight
mm 17.00+020/ -0.10 17.00+020/ -0.10 6.70 +0.20/-0.20 o] 8
inch 0.669+0.0@/ -0.004 | 0.669+0.0@/ -0.04 0.264+ 0.0B 0z 0.28
TABLE6—-MECHANICAL SUMMARY
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25. COMPLIANCE

The following standards are applied on the productio®&@518modules:
=+ IPG6011/6012 Class2 for PCB manufacturing

=+ IPCA-600 Class2 for PCB inspection

=+ IPGA-610D Class2 for SMiEceptability

OR@518modules are manufactured in ISO 9001:2008 accredited facilities.
OR@518modules are manufactured in 1ISO 14001:2004 accredited facilities.
OR@518modules are manufactured in OHSAS 18001:2007 accredited facilities.
OR@518modules are designed, manufactured and handiedompliance with the Directive Ph
2011/65/EU of the European Parliament and of the Council of June 2011 on the Restrictionsé thie
certain Hazardous Substances in electrical and electronic equipmedated as RoHS. Il
OR@518modules are manufacturednd handled in compliance withe applicable substance bans as of
Annex XVIbf Regulation 1907/2006/EC on Registration, Evaluation, Authorization and Restriction [
Chemicals including all amendmentgdazandidate list issued by ECHéferred as REACH

OR@518modules comply with the following EMC standards:

=+ EU CE EN55022:06+A1(07), Class B
=+ US FCC 47CFR Part 15:09, Subpart B, Class B ‘ € @ V@I
=+ JAPAN T \¥3/2006.04

RoliS W

Restriction of Chemicals
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26. PACKAGING ANDELIVERY

26.1. APPEARANCE
OR@A518modules are delivered in reeled tapfs automatic pick and place assembplypcess

Label

~&— Top Cover Tape

Sprocket Hole
<>3>J
Pad 1 position —= n
[ A

FIGURE4 - MODULE POSITION

OR@518modules are packed in 2 different reel types.

SUFFIX TR1 TR2
Quantity 150 300

TABLE7—-REEL QUANTITY
Reelsaredry packed with humidity indicator card and desiccant bag accordiiig@oEDECSTIB033B
standard for MSL 3 devices

Reels are vacuum sealed inside atiitic moisture barrier bags.
Sealed reelare labeled with MSD sticker providimgormation about
=+ MSL

=+ Shelf life

=+ Reflow soldering peak temperature
=+ Seal date
Sealed reels are packed inside cartons.

Reelsreel packs andartonsare labeled with sticker providirigformation about:
=+ Description

=+ Pat number

=+ Lot number

=+ Customer PO number
=+ Quantity

=+ Date code
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26.2. CARRIER TAPE

Carrier tape material polystyrene withcarbon (PS+C).
Cover tape materiat polyester based film with heat activated adhesive coating layer.

Pz Po

Ao

2.0£0.1 ()«(—’» ——— 4.0+0.1 (1)
0310.05 81.55+0.05 REF 12.0
_-”—_ e _ﬂ ‘ [ 175401
e W?*i}d%d}?&ﬂ%&&d}ﬂ}%ﬂ}ﬂ}#
AN | —
1 2.0 +0.1 — —t .:f:r { = =
! )
- T é jl T = '9___ — = D | I T g =
T B B
—————— I:':I
= T
. |
5 |{$?%%%%%%%%%$\$%$ —
Ko L, —
cL ':T \ P1 &W—- 0.75
S: J :1—*@\ R1.00
0.75
FIGURE5-CARRIER TAPE
mm
Ao 18.70 £ 0.2
Bo 18.70 £ 0.2
Ko 7.20+0.2
F 14.20+0.1
P1 24.00 £ 0.2
S 28.40+0.1
W 32.00£0.3
TABLHA8-CARRIER TAPE DIMENSIONS
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26.3.REEL
Reel materiat antistatic plastic.

@IN
A

we

FIGUREG6—-REEL

SUFFIX| TR1 TR2
mm inch mm inch
DA 1780+ 10 7.00 £ 0.04 3300+ 20 13.00 £ 0.08
@N 60.0+ 10 2.36 £ 0.04 1020+ 20 4.02 £0.08
w1 16.7+0.5 0.66 + 0.02 16.7+0.5 0.66 +0.02
W2 19.8+0.5 0.78 £0.02 22.2+05 0.87 £0.02

TABLE9-REEL DIMENSIONS

27. ORDERING INFORMATION
O R|G|1|5/1|8]|-

T|R| 1|

TABLR0O—-ORDERING OPTIONS

PART NUMBER FW VERSIOl HW OPTION VccRANGE PACKAGING SPQ
OR@A518-R01-TR1 R 01 1.8V REELED TAPE 150
OR@518-R01-TR2 R 01 1.8V REELED TAPE 300
OR@518-R01-UAR R 01 5V USB EVALUATION KIT| 1

TABLR1-ORDERABLE DEVICES
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28. 12C APPENDIX

I2C host interface features are:

[2CMulti-Master mode- module initiates clock and data, default operating speed 400kbps.

| 2C address “0x60" for anoduenéDefaduf) from controll er to GPS
| 2C address “0x62' f or -noduketothaliost. (Defadt)h s mi t s from the GPS
Individualtransmit and receive FIFO length of 64 bytes.

SCL and SDA are pseudo opeain lines, therefore require externalpuwllp r esi st ors of 2.2kQ to

Multi-Master mode-the Host (MCU) can operate either in Slave mode or Md#tster mode(more common). If MCU
is acting as slave, then it can only listen to the GPS.

If you want to send any configuration commands to GPS, then host needs to be in Master or Multi master mode. While
Host (MCU) is in Master/Mulilaster mode, the following cabe changed:

T Clock rate can be switched to 100KHz (OSP command).

712C address, (OSP command)

TOSP/NMEA mode

I GPS can be turn into a Slave mode by sending OSP Message ID 178, Sub ID 2 input command.

Change the GPS module from Multi master to Slave mode

1.change from NMEAtoOSP $ PSRF100, 0, 2rin5200, 8, 1, 0* 04

2.Change to Slave mode with 400Kbps, send:
A0 A200 48 B2 46 01 8C BA 80 03 FF 00 00 0B B8 09 0B 38 F9 00 01 11 52 11 52 00 00 00 00 00 00 00 52 00 00 00 0O |
41 00 00 00 00 00 00 00 00 00 00 00 00 00 01 C2 00 00 00 62 00 60 01 00 01 F4 2A 00 00 00 00 00 00 00 00 00 00 09 C
BO B3 0D 0A

3.Read 128 Byted &east from the GPS module, and then immediately without any delay send the next OSP message.

4.1f you want to switch back from OSP to NMEA please use command

A0 A20018810001010101@1050101010101000100010001010112CO0 01 68)B01A3

GPS multi master Host Salve
PC addresy 1PC addr es{

GPS slave Host Master
’C addres I°’C anyaddress
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