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Highlights

Centimeter-level GNSS positioning for the mass market
Integrated Real Time Kinematics (RTK) for fast tirte-market
Small, light, andenergy-efficient RTK module

Complete and versatile solution due to base and rover variants
World-leading GNSS positioning technology
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1 Functional description

1.1 Overview

The NEGM8P modules combine the high performance ublox M8 positioning engine with u-blox C's

NEGMS8P - Data Sheet

Real

Kinematic (RTK) technology. The NEM8P provides cm-level GNSS performance designed to meet the needs of
unmanned vehicles and other machine control applications requiring accurate guidance.

ubl oxCs

RTK

technol
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M8 platform for stunning cm-level accuracy in clear sky environments. The base module sends corrections via the
RTCM protocol to the rover module via a communication link enabling the rover to output itposition relative to
the base at cm level accuracies.

The NEGMBS8P is ideal for applications requiring vehicles to move faster and more accurately, operatgore
efficiently, and automatically return to base platforms. Such applications include UAV, unmaad vehicles (e.g.
robotic lawn mowers), and Precision Agriculture guidance.

The NEGM8P modules enable the system integrator to access-b | o x Cs
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1.2 Product features
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-5 n fdrictiomalityatmay is d@signed woergduce he setup time and increase the
flexibility of the application. NEGM8P modules are compatible with a wide range of communication
technologies (Cellular, WiFi, BlueTooth, UHF) enabling the user to select the communication link best suited to
their application. With uAb | o x CtechrRldgl, integration and software development efforts carbe reduced,
ensuring a minimal cost of ownership.

u-blox M8 modules use GNSS chips qualified according to ABQ100, are manufactured in ISO/TS 16949

certified sites,and fully tested on a system level. Qualification tests are performed as stipulated in the ISO16750
d: DRBmWi
u-b I e As€istNow services supply aiding informatiorsuch as ephemeris, aimanac and time, reducing the time
to first fix significantly. The NEGM8P operateswith the AssistNow Onlineservice which provides current GNSS
constellation orbit datato allow a Time To First Fix in seconds.

and
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1.3 Performance

Parameter

Receiver typ
Accuracy of time pulse signal

Frequency of time pulse signal

Operational limits*

Time-To-FirstFix’

Sensitivity'

Max navigation update rate

Convergence Timé

Horizontal position accuracy

NEGMS8P - Data Sheet

Specification

72 channelu-blox M8 engine
GPS L1C/AGLONASS L10fBeiDou B1lI

RMS 30 ns
99% 60 ns

0.25 HzE10 MHz (configurable)
Dynamics t4g
Altitude 50,000 m
Velocity 500 m/s

GPS & GLONASS  GPS & BeiDou GPS

Cold start 26s 28s 29s
Hot start 1s 1s 1s
Aided starts® 2s 3s 2s
Tracking & Navigation® €160 dBm -160 dBm €160 dBm
Reacquisition €160 dBm -160 dBm €160 dBm
Cold start €148 dBm -148 dBm €148 dBm
Hot start €157 dBm -157 dBm €157 dBm
RTK 5Hz 5Hz 8 Hz
PVT 5Hz 5Hz 10 Hz
RAW 10 Hz 10 Hz 10 Hz
RTK 2 min’ thd 3.5 min’
Standaloné 2.5m CEP
RTK®® 0.025 m + 1 ppm CEP

Table 1: NEO-M8P performance in different GNSS modes (default: concurrent reception of GPS and GLONASS)

AssumingAirborne < 4 g platform
All satellites at-130 dBm

Limited by FW for best performance

© ® N o v A& w N e

ppm limited to baselines up to 10 km

UBX15016656 - R0O3

Dependent on aiding data connection speed and latency
Demonstrated with a good external LNA

Depends on atmospheric conditions, baseline length, GNSS antenmultipath conditions, satellite visibility and geometry
Measured with 1 km baseline, patch antennas with ground planes
CEP, 50%, 24hours static,-130 dBm, > 6 SVs

Advance Information Functional description
Page 6 of 28
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1.4 Block diagram

NEO-M8P module
UBX-M8030

RF Enhancement

==
RF_IN ~ -
‘ = >H ——

Digital Block Interfaces

Figure 1: NEO-M8P block diagram

1.5 GNSS

The NEGMS8P positioning modules are concurrent GNSS receiverthat can receive and track multiple GNSS
systems. NEOMS8P receivers are configuredby default for concurrent GPS and GLONASS reception.A
combination of GPS and BeiDou can also based. f RTK update rateis a key factor, the receiver should be
configured to use only GPS

151 GPS

The NEGMS8P positioning modules are designed to receive and track the L1C/Asignals provided at
1575.42 MHz by the Global Positioning System (GPS).

1.5.2 BeiDou

The NEGM8P modules can receive and processhe B1l signals broadcast at 1561.098 MHz from the BeiDou
Navigation Satellite System. The ability to receive and track BeiDou sitma conjunction with GPSresults in
higher coverage, improved reliability and better accuracy. Currently, BeiDou is not fully operational globally and
provides Chinese regional coverage only. Global coverage is scheduled for 2020.

1.5.3 GLONASS
The NEGMS8P positioning modules can receive and process GLONASS concurrently with GAHBe NEGM8P
modules are designed to receive and track the L10OF signals GLONASS provides at 1602 MHz + k*562.5 kHz,

where k is the satell it e€3-6f.,566)YThe abilityto redeieeramierack GLONNSS r  ( k
L1OF satellite signals allows design of GLONASS receivers where required by regulations

UBX15016656 - RO3 Advance Information Functional description
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1.6 RTKoperation

& @ @ &
O‘JJ 0‘{} 0‘# 0‘.’/

o e
e RTCM stream Rovie
NEO-M8P-2 NEO-M8P-0

Figure 2: The M8P modules work as a pair, where the Base provides a strea m of RTCM messages to the Rover

Under RTK operationthe M8P modules operate as a pair consisting of a Rover and a Base. The Rover needs
access to a stream of RTCN messages before it can enter RTK mode and befomentimeter levelaccuracies can
be reached.The various concepts are explained in detdilelow.

1.6.1 Rover navigation modes

In its default configuration the NEGM8P Rover willattempt to provide the best positioning accuracy dependant
on the received correction data.lt will enter RTK Float mode as soon as it receives an input stream of RTGM
messages. Once the Rover has resolved the carr@rase ambiguities it will go into an RTK Fixed mode. It is
when the Rover is in RTK Fixed mode that the relative accuracies can be expédtebe correct to the cm-level.

It will typically take at least 2 minutes before the Rover has been able to solve the carrier ambiguities and go
from RTK Float mode to RTK Fixed mode. The length of this time period is referred to as tbenvergence time

The Rover will drop back to RTK Float mode if is looses carrier phase lock on the minimum amount of signals
needed to maintain RTK Fixed mode. The Rover wilbntinue to attempt to resolve carrier ambiguities and go
back to the RTK Fixed modence the minimum number of signals has been restored.

If RTCM3 corrections become unavailable, the rover willun as a standard PVT receiver.

The command UBXCFGDGNSS can be used to specify that theeceiver should stay in RTK Float mode arttdat
it should not attempt to fix integer ambiguities.

The current operation mode is indicated by relevant NMEA and UBXAV messagessee the u-blox 8 / u-blox
M8 Receiver Description Including Protocol Specificatid], [3] for the individual message details.

1.6.1.1 Relative and absolute position

In RTK mode theRover module calculatests position relative to the location of the Base position. The relative
accuracycan at best be correct to the centimeter level. To get an accuracythat is optimal in an absolute serse
the accuracy of theBase station positionmust be optimized. In the UBXNAV message, the relative position is
described in the form of a NED vector.

The absolute accuracy of theBase station positionwill be transferred to the absolute accuracy of a Rover
operating in differential mode. The NB-M8P-2 Base station module comes withfunctionalities to ensure the
best possible absolute accuracgs describedn section1.6.2.

UBX15016656 - R0O3 Advance Information Functional description
Page 8 of 28
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1.6.2 Base station modes (NEO-M8P-2)

By default the Base stationdevice will begin operation in standard mode without any correctiorstream output.
The NEOMB8P-2 can be set to use previously surwed coordinates ofthe Base antenna positioror set to survey
in its location. The RTCM correction stream will only be output after these modes are successfully set.

1.6.2.1 Fixed stationary mode

The NEOMS8P-2 can be set to use previouslysurveyed coordinates othe Base antenna positionAssuming such
coordinates are of highest quality, this methodensures the best absolute accuracyor the Rover units.The device
will output RTCM 3 messages when configured in this mode.

This mode is set by using the command UBKFGT MODE3 with receiver mode flag |
WGSB84coordinates can be given in LAT/LON/ALT or ECigFmat.

1.6.2.2 Survey-in function for fixed stationary mode

The NEGMS8P-2 is capable to self surveyn its coordinates in situatiors where the Base antenna is not surveyed
using other means It is assumed thatthe Baseantenna is static. When this mode is configured the user provides
constraints on accuracyand a minimum observation time The receiver willaverage its position estimats until
both constraints are met. Ater this, it will begin operating in a fixed stationary mode and output a RTCM 3
message stream.

This mode is set by using the command UBKRFGT MODE3 wi th receiver mode fl ag
WGS84coordinates can k& given in LAT/LON/ALT or ECHEdmat.

1.6.3 Communication link

The communication link from the Base to the Rover must be reliable. Breaks in this communication will result in
the Rover solution degrading, and eventually falling back to a PVT type of navigatidiix, depending on
configuration setting. The RTCM messages output from the Base are by default configured to the recommended
1 Hz output rate. Corrections for GPSGLONASS(or GPS/BeiDou)at this rate will amount to a load of
approximately 500 bps, assuming an update rate of 1HzMSM7 corrections for 20 GPS/GLONASSor
GPS/BeiDolsatellites

When the module receives a valid stream of RTCM messages the RTK_STAT status pin is set into an
alternating, blinking mode. The RTK_STATSstatus pin is set ative low when the Rover module is operating in
RTK Fixed mode.

The message UBRXMRTCM will echobasic information about received RTCM input messageand can be
used to monitor the quality of the communication link.

&~ For more details see thau-blox 8 / u-blox M8 Receiver Description Including Protocol Specificatid@] and

[3].

1.7 Raw data

The NEGM8P modules provide raw measurement data for civil L1 band GP&LONAS and BeiDou signals
including pseudorange and carrier phasegarrier Doppler frequency and message payloads. The data contained
in the UBXRXM-RAWX message follows the conventions of a muktGNSS RINEX 3 observation file and includes
pseudorange, carrier phase and Doppler measurements along with measurement quality data. TOBXRXM
SFRBX message provides the demodulated, paritigecked navigation and signaling message bits for each
satellite currently tracked by the receiver.

Raw measurement data are available once the receiver has established data bit synchronization and tofie
week. Message data are available for all signals tracked at a sefént level to achieve data bit and frame
synchronization. For more information see theu-blox 8 / u-blox M8 Receiver Description Including Protocol
Specification[2], [3].

UBX15016656 - RO3 Advance Information Functional description
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1.8 Assisted GNSS (A-GNSS)

Supply of aiding information, such as ephemeris, almanac, approximate position and time, will reduce the time
to first fix significantly and improve the acquisition sensitivity. The NER8P products support the u-blox
AssistNow Onlineand are OMA SUPL compliant.

1.8.1 AssistNow ™ Online

With AssistNow Online, an internetconnected GNSS device downloads assistance data frarb | 8 As€istNow
Online Service at system stap. AssistNow Online is networkoperator independent and globally available.
Devices can be configured to request only ephemeris data for those satellites currently visible at their location,
thus minimizing the amount of data transferred.

&~ For more details see thau-blox 8 / u-blox M8 Receiver Description Including Protocol Specificatidg], [3]
and MGA Services User Guidgs].

1.9 Augmentation systems

1.9.1 Differential GNSS (DGNSS)

When operating in RTK mode RTCM version 3nessages arerequired and the NEOMS8P supports DGNSS
according to RTCM 10403.2[7]. The RTCM implementationin the rover and basestation variants provides
decoding of the following RTCM 3.2 messages:

Message Type Description

1001 GPS Llobservatiors

1002 GPS L1 observation

1003 GPS L1/L2 observatian

1004 GPS L1/L2 observatian

1005 Station coordinates

1006 Station coordinates

1007 Station Antenna Information
1009 GLONASS L1 observatien
1010 GLONASS L1 observatien
1011 GLONASS 1/L.2 observatios
1012 GLONASS L1/L2 observatisn
1075 MSM5 GPS observations

1077 MSM7 GPS observations

1085 MSM5 GLONASS observations
1087 MSM7 GLONASS observations
1125 MSMS5 BeiDou observations
1127 MSM7 BeiDou observations

Table 2: Supported decoding of RTCM 3.2 message s

The RTCM implementation in the base station (NEM8P-2) generatesthe following RTCM 3.2 output messages:

Message Type Description

1005 Station coordinates

1077 MSM7 GPS observations

1087 MSM7 GLONASS observations
1127 MSM?7 BeiDou observations

Table 3: Supported encoding of RTCM 3.2 messages

1.10 Data logging

The ublox NEOMS8P receives can be used in data logging applications. The data logging feature enables
continuous storage of position, velocity and time information to an onboard SQI flash memory. It can also log

UBX15016656 - RO3 Advance Information Functional description
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distance from an odometer function. The logged data can be downloaded from the receiver later for further
analysis or for conversion to a mapping tol. For more information see theu-blox 8 / u-blox M8 Receiver
Description Including Protocol Specificatiof?], [3].

1.11 Host Interface Signature

The host interface signature mechanism provides protection against unauthorized tampering of the message

data sent from the receiver to its host.This increaseshe robustness of the system againsalteration of position

and/or time information sent from the receiver(i.e. UART)Nomi nat ed messages aythe ef f ec
receiver using a hashing algorithmto generate a signature messagefor subsequentchecking at the host. A
dynami ¢ ¢ s e algoiitmgc@n be fisedttdhdetect time shifted replay attacks on the received message

data. Seeu-blox 8 / u-blox M8 Receiver Description Including Protocol Specificati¢g], [3] for more information.

1.12 Geofencing

The geofencing feature allows for the configuration of up to four circular areas (geofences) on the earth's
surface. The receiver will then evaluate for each of these areas whether the current position lies within the area
or not and signal the state via UBX messagingnal PIO toggling. Geofencing can be configured using theUBX
CFGGEOFENCHessagethe geofence evaluation is active whenever there is at least one geofence configured.
The NEGMS8P module usespin 16 as the GEOFENCE_STATtatus pin. This is asserted active low to indicate
any position within the combined geofence areas.

Geofence
User position

Figure 3: lllustration of the Geofence boundary

1.13 TIMEPULSE

A configurable time pulse signal is available with the NE®8P modules.

The TIMEPULSE output generates pulse trains synchronized wghGPS or UTC time grid with intervals
configurable over a wide frequency range. Thus it may be used as a low frequency time synchronization pulse or
as a high frequency reference signal.

& The NEGM8P timepul se out put is configured using messages f
function during start-up (i ni ti ation of DSAFEBOOTd mode for firm
be held LO during startup.

By default the time pulse signal is disabledand if required can be activated using UBXCFGTPS5 For more
information see the u-blox 8 / u-blox M8 Receiver Description including Protocol Specificatigg], [3].

UBX15016656 - R0O3 Advance Information Functional description
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1.14 Protocols and interfaces

Protocol Type

NMEA 0183 V4.0

(V2.1,V2.3 and V4.1 configurable) Inputfoutput, ASCHI

UBX Input/output, binary, u-blox proprietary
RTCM 3.2 Input , for RTK
RTCM 3.2 Output (NEGMS8P-2 only)

Table 4: Available Protocols

Al protocols are available on UART, USB, DD&JIcompliant) and SPI. For specification of the various protocols
see theu-blox 8 / u-blox M8 Receiver Description Including Protocol Specificati¢], [3].

&~  When NMEA protocol is usedversionV4.1 is needed toprovide all the related RTK information flags

1.15 Interfaces

A number of interfaces are provided eitler for data communication or memory access. The embedded firmware
uses these interfaces according to their respective protocol specifications.

1.15.1UART

The NEGM8P modules include one UART interface, which can be used for communication to a host. It supports
configurable baud rates. For supported baud rates see the-blox 8 / u-blox M8 Receiver Description Including
Protocol Specification2], [3].

& Designs must allow access to the UART and tHRAFEBOOT _Nfunction pin for future service, updates and
reconfiguration.

1.15.2USB

A USB version 2.0 FS compatible interface can be used for communication as an alternative to the UART. The
pull-up resistor on pinUSB_DPis integrated to signal a fultspeed device to thehost. TheVDD_USBpin supplies

the USB interface.

u-blox offers USB drivers fouse with Windows operating systems. For Windows 7, 8 and 10 there is a sensor
driver for users who wish to connect to the Windows sensor platform. For users who wish to connemultiple
devices or require a virtual com port, Windows 10 users can use the buift driver, otherwise u-blox provide a
standard USB driver (CD@CM) for Windows Vista and Windows 7 and 8.Windows drivers can be down
loaded from the u-blox.com web site.

1.15.3 SPI

The SPI interface is designed to allow communication to a host CPU. The interface can be operated in slave
mode only. The maximum transfer rate using SPI 25 kB/sand the maximum SPI clock frequency is 5.81Hz.
Note that SPI is not available in thelefault configuration, because its pins are shared with the UART and DDC
interfaces. The SPI interface can be enabled by connectibg SEL(Pin 2) to ground (see sectior3.1).

1.15.4 Display Data Channel (DDC)

An FC compliant DDC interface is available for communication with an external host CPU orhlox cellular
modules. The interface can be operated in slave mode only. The DDC protocol and electrical interface areyfull
compatible with FastMode of the I°C industry standard. Since the maximum SCL clock frequency is 400 kHz, the
maximum transfer rate is 400 kb/s.

1.16 EXTINT: External interrupt

EXTINT is an external interrupt pin with fixed input voltage thresholds with respet to VCC. It can be used for
control of the receiver or for aiding.

UBX15016656 - RO3 Advance Information Functional description
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For more information about how to implement and configure these features, see theu-blox 8 / u-blox M8
Receiver Description including Protocol Specificatid2], [3] and the NEGM8P Hardware Integration Manual[1].

1.17 Clock generation

1.17.1 Oscillators
The NEGM8P GNSS moduls incorporate a TCXO for accelerated weak signal acquisition, faster stagnd

reacaquisition. These TCXOs are carefully selected and screened for stability and against frequency perturbations
across the full operating range §40° to +85°C).

1.17.2 Real-Time Clock (RTC)

The RTC is driven by a 3RHz oscillator using an RTC crystal. If the main pply voltage fails, and a battery is
connected to V_BCKP, parts of the receiver switch off, but the RTC still runs providing a timing reference for the
receiver. This operating mode is called Hardware Backup Mode, which enables all relevant data to be sawe
the backup RAM to allow a hot or warm start later.

1.18 Power management

u-blox M8 technology offers a poweroptimized architecture with built-in autonomous power saving functions
to minimize power consumption at any given time. In addition, a high efficiacy DC/DC converter is integrated
for lower power consumption and reducedpower dissipation.

&~ For more details see thei-blox 8 / u-blox M8 Receiver Description Including Protocol Specificati¢a], [3].

1.18.1 Power control

A separate battery backup voltage may be applied to the module to retain the current state of the receiver and
sustain a low power real time clock (RTC) while the main supplg removed. This enables fast acquisition and
navigation upon start-up.

Alternatively, a configuration command (UBXCFGPWR) can be issued to stop the receiver in a similar way to
Hardware Backup Mode (sealso 1.17.2 above) whilst the main supply remains active. This mode is referred to
as Software backup mode; current consumption in this mode is slightly higher than in Hardware Backup Mode.
The receiver will hen restart on the next edge received at its UART interface (there will be a delay before any
communications are possible).

SeeTable11Table10 for current consumption in backup modes.

1.19 Antenna

u-blox recommend use of an active antennd or external LNA with this module to achieve best performance.

Parameter Specification
Antenna Type Active or passive antenna

Minimum gain 15 dB (to compensate signal loss in RF cable)
Active Antenna Recommendations Maximum gain 50 dB

Maximum noise figure 1.5dB

Table 5: Antenna Specifications for the NEO -M8P module s

The antenna system should include filtering to ensure adequate protection from nearby transmitters. Care
should be taken in the selection of antennas placed closed to cellular or WiFi transmitting antennas.

&  For guidance on antenna selection see thHEGM8P Hardware Integration Manual[1].

* For information on using active antennasvith NEO-M8P modules, see theNEGM8P Hardware Integration Manual1].

UBX15016656 - R0O3 Advance Infomation Functional description
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2 Pin definition

2.1 Pin assignment

GND GND
LNA_EN RF_IN
RTK_STAT GND
GEOFENCE_STAT VCC_RF
Reserved NEO-M8P RESET N
TOP VIEW
SDA/SPICS_N VDD_USB
SCL/SPICLK USB_DP
TXD / SPI MISO uUse_DM
RXD/ SPI MOSI EXTINT
V_BCKP TIMEPULSE
vec D_SEL|
GND SAFEBOOT_N

Figure 4: Pin Assignment

No Name 110 Description

1 SAFEBOOT_N | SAFEBOOT _N (for future service, updates and reconfiguration, leave OPEN

2 D_SEL | Interface select

3 TIMEPULSE o} Time pulse (1PPS)

4 EXTINT | External Interrupt Pin

5 USB_DM 110 USB Data

6 USB_DP I/0 USB Data

7 VDD_USB I USB Supply

8 RESET_N I RESET_N

9 VCC_RF (0] Output Voltage RF section

10 GND | Ground

11 RF_IN | GNSS signal input

12 GND | Ground

13 GND | Ground

14 LNA_EN (0] Antenna/ External LNA powercontrol

15 RTKSTAT (@) RTK statu) € Fixed, blinking€ receiving RTCM datal € no corrections

16 GEOFENCE_STA O Geofence status user defined

17 Reserved - Reserved

18 SDA / /o DDC Dgta if D_S_EL =1 (or open)
SPICS_N SPI Chip Selectif D_SEL =0

19 SCLU/ /o DDC Clock_ if D_SEL =1(or open)
SPI CLK SPI Clock if D_SEL =0

20 TxD/ o Serial Port.if D_SEL =1(or open)
SPI MISO SPIMISO if D_SEL =0

21 RxD/ | Serial Port.if D_SEL =1(or open)
SPI MOSI SPIMOSIifD_SEL =0

22 V_BCKP | Backup voltage supply

23 VCC | Supply voltage

24 GND | Ground

Table 6: Pinout

&~  Pins designated Reserved should not be used. For more information about Pinouts see tREGM8P
Hardware Integration Manual[1].

UBX15016656 - RO3 Advance Information Pin definition
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3 Configuration management

Configuration settings can be modified with UBX configuration messages. The modified settings remain effective
until power-down or reset. Settings can also be saved in batteftyacked RAM, Flash or both using the UBXFG
CFG message. If settings have beertosed in battery-backed RAM then the modified configuration will be
retained as long as the backup battery supplat V_BCKPis not interrupted. Settings stored in Flash memory will
remain effective even after powerdown and do not require a backup battery supply.

3.1 Interface selection (D_SEL)

At startup, Pin 2 O_SEL determines which data interfaces are used for communication. B_SELis set high or
left open, UART and DDC become available. I_SELis set low, i.e. connected to ground, the NEEGM8P module
can communicate to a host via SPI.

D _SEL=d1d DSEL=dO0d

PIN # (left open) (connected to GND)
20 UART TX SPI MISO

21 UART RX SPI MOSI

19 DDC SCL SPI CLK

18 DDC SDA SPI CS_N

Table 8: Data interface selection by D_SEL

UBX15016656 - R0O3 Advance Information Configuration management
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4 Electrical specification

NEGMS8P - Data Sheet

The limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress

above one or more of the limiting values may cause permanent damag® the device. These are stress
ratings only and operation of the device at these or at any other conditions above those given in the
characteristics sections of the specification is not implied. Exposure to these limits for extended periods may

affect device reliability.

4.1 Absolute maximum rating

Parameter Symbol

Power supply voltage VCC

Backup battery voltage V_BCKP

USB supply voltage VDD_USB

Input pin voltage Vin
Vin_usb
Vrfin

DC current trough any digital /O pin Ipin
(except supplies)

VCC_RF output current ICC_RF
Input power at RF_IN Prfin
Storage temperature Tstg

Table 9: Absolute maximum ratings

Stressing the

These are stress ratings only. The product is not protected

protection diodes.

UBX15016656 - R0O3

devi

Condition

source impedance =
50 W, continuous wave

ce beyond

Advance Information

Min Max
€0.5 3.6
€0.5 3.6
€0.5 3.6
€0.5 3.6
€0.5 VDD_USB
0 6
10
100
15
€40 85
t he

Units

< < << <K< K<

mA
dBm

°C

DAbsolute Maxi

against overvoltage or reversed
voltages. If necessary, voltage spikes exceeding the power supply voltage specification, given in
table above, must be limited to values within the specified boundaries by using appropriate

Electrical specification
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4.2 Operating con ditions

NEGMS8P - Data Sheet

& Al specifications are at an ambient temperature of 25°C. Extreme operating temperatures can significantly
impact specification values. Applications operating near the temperature limits should be tested to ensure

the specification.

Parameter

Power supply voltage
Supply voltage USB
Backup battery voltage
Backup battery current

SW backup current

Input pin voltage range

Digital 10 Pin Low level input voltage

Digital 1O Pin High level input voltage
Digital 10 Pin Low level output voltage

Digital IOPin High level output
voltage

Pullup resistor for RESET_N
USB_DM, USB_DP
VCC_RF voltage

VCC_RF output current
ReceiverChain Noise Figuré
Operating temperature

Table 10: Operating conditions

Symbol Min Typical Max Units Condition

VCC 2.7 3.0 3.6 Y

vVDD_USB 3.0 3.3 3.6 Y

V_BCKP 1.4 3.6 Y

|_BCKP 15 pA V_BCKP =18V,
VCC=0V

|_SWBCKP 30 HA VCC=3V

Vin 0 VCC Y

Vil 0 0.2*vVCC \Y

Vih 0.7*vCC vCC \Y

Vol 0.4 \% lol =4 mA

Voh VCCE0.4 \Y, loh =4 mA

Rpu 11 kw

VinU Compatible with USB with 27Y series resistance

VCC_RF VCCEO.1 \

ICC_RF 50 mA

NFtot 3 dB

Topr €40 85 °C

& Operation beyond the specified operating conditions can affect device reliability.

4.3

&

Indicative current requirements

Tablel1 lists examples of the total system supply current for a possible application.

Values in Table 11 are provided for customer information only as an example of typical power

requirements. Values are characterized on samples, actual power requirements can vary depending on
firmware version used, external circtiy, number of satellitestracked, signal strength, type of start as well
as time, duration and conditions of test.

Parameter

Max. supply current™

Average supply current®*

Symbol Typ
GPS & GLONASS
lccp
Icc Acquisition'® 35
Icc Tracking 33

(Continuous mode

Table 11: Indicative power requirements at 3.0 V

=

** Only valid for the GPS band

Typ
GPS

27

25

Max

67

Units Condition

mA

mA Estimated at 3 V
mA Estimated at 3 V

For more information about power requirements, see theNEOM8P Hardwarelntegration Manual [1].

2 Use this figure to dimension maximum current capability of power supply. Measurement of this parameter with 1 Hz bandwidth.
* Use this figure to determine equired battery capacity.

* Simulated GNSS constellation using power levels €30 dBm. VCC = 3.0 V

* Average current from startup until the first fix.

UBX15016656 - R0O3
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&~  For more information on how to noticeably reduce current consumption, see thePower Management
Application Note [5].
4.4 SPI timing diagrams

In order to avoid incorrect operation of the SPI, the user needs to comply with certain timing conditions. The
following signals need to be consideredor timing constraints:

Symbol Description
SPI CS_N (SS_N) Slave select signal
SPI CLK (SCK) Slave clock signal

Table 12: Symbol description

t\N\T DES

A

A
Y

Toit toyte

T

so MMM 1

Figure 5: SPI timing diagram

4.4.1 Timing recommendations
The recommendations below are based on a firmware running from Flash memory.

Parameter Description Recommendation

tr Initialization Time >10 ns

oes Deselect Time 1ms

o Minimum bit time 180 ns (5.5 MHz max bit frequency)
t Minimum byte period 8 s (125 kHz max byte frequency)

byte

Table 13: SPI timing recommendations

&~  The values in the above table result from the requirement of an errefree transmission. For more
information see theu-blox 8 / u-blox M8 Receiver Description Including Protocol Specificati¢], [3].

4.5 DDC timing

The DDC interface is’C Fast Mode compliant. For timing parameters consult théQ standard.

&~  The maximum bit rate is 400kb/s. The interface stretches the clock when slowed down when serving
interrupts, so real bit rates may be slightijower.

UBX15016656 - R0O3 Advance Information Electrical specification
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5 Mechanical specifications

B

LA AL E[_
ol el | F _|E[ _|p|_
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Symbol Min. (mm) Typ. (mm) Max. (mm)
A 15.9 16.0 16.6
B 12.1 12.2 12.3
c 2.2 2.4 2.6
D 0.9 1.0 1.3
E 1.0 1.1 J.2
F 29 3.0 3.1
G 0.9 1.0 1.3
H 0.82

K 0.7 0.8 0.9
M 0.8 0.9 1.0
N 0.4 0.5 0.6
Weight 1.6g

Figure 6: Dimensions

&~ For information about the paste mask and footprint, see theNEOM8P Hardware Integration Manual[1].

UBX15016656 - R03 Advance Information Mechanical specifications
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6 Reliability tests and approvals

6.1 Reliability tests
&~ The NEGMSP modules are based on AEGQ100 qualified GNSS chips.

Tests for product family qualifications are according to ISO 16750 "Road vehiclésenvironmental conditions
and testing for electrical and electronic equipmentd,

6.2 Approvals

Products marked with this leadfree symbol on the product label comply with the
"Directive 2002/95/EC of the European Parliament and the Council on th&estriction of
Use of certain Hazardous Substances in Electrical and Electronic EquipmegROHS).

All u-blox M8 GNSS modules are RoHS compliant.

Advance Information Reliability tests and approvals

UBX15016656 - R03
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7 Product handling & soldering

7.1 Packaging

The NEGM8P GNSS modulesare delivered as hermetically sealed, reelethpes in order to enable efficient
production, production lot set-up and tear-down. For more information see theu-blox Package Information
Guide [4].

7.1.1 Reels

The NEGM8P GNSS modules are deliverable in quantities of 250 pcs on a reel. The NEBP receivers are
shipped on Reel Type B, as specified in theblox Package Information Guidg4].

7.1.2 Tapes
The dimensions and orientations of the tapes for NE®18P GNSS modules are specified Figure7.

Feed Direction

v

]
2 2.00 MIN 1.75 +.10
¢$$¢,¢$q}¢,$¢,¢ > o6& ___'I_'_'f%ii.’ﬁ.’fﬁ.’.’.’fifi_’f.‘f """"""" A
____________ ‘
v ] /
| Y/
170 .__ . fl\ e = . m JR SR W S 40.40 44.00
\ ' : \1/ S ! +0.10) (£0.30)
I
¢9$¢“¢’9‘9¢“94}¢4} $$$¢’ o v
+— 130 —>
« 16.0 =: 5
: N 40 RO.75
Figure 7: Dimensions and orientation for NEO -M8P modules on tape
UBX15016656 - R0O3 Advance Information Product handling & soldering
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7.2 Shipment, storage and handling

For important information regarding shipment, storage and handling see thei-blox Package Information Guide
[4].

7.2.1 Moisture Sensitivity Levels

The Moisture Sensitity Level (MSL) relates to the packaging and handling precautions required. The NEBP
modules are rated at MSL level 4.

&~  For MSL standard see IPC/JEDESTID020, which can be downloaded fromwww.jedec.org.
&~ For more information regarding MSL see thau-blox Package Information Guidd4].

7.2.2 Reflow soldering

Reflow profiles are to be selected according blox recommerdations (see theNEOM8P Hardware Integration
Manual [1]).

7.2.3 ESD handling precautions

A NEO-M8P modules are Electrostatic Sensitive Devices (ESD). Obser ve precautions for handling!
Failure to observe these precautions can result in severe damage to the GNSS receiver!

GNSS receivers arklectrostatic Sensitive Devices (ESD) aeduire special precautions when handling. Particular
care must be exercised wan handling patch antennas, due to the risk of electrostatic charges. In addition to
standard ESD safety practices, the following measures should be taken into account whenever handling the
receiver:

Unless there is a galvanic coupling between the

local GND (i.e. the work table) and the PCB GND, |
then the first point of contact when handling the Yo loca! GND

PCB must always be between the local GND and = oNe
PCB GND.

Before mounting an antenna patch, connect
ground of the device

When handling the RFpin, do not come into e
contact with any charged capacitors and be i
careful when contacting materials that can ESD Sensitive!

develop charges (e.g. patch antenna ~10 pF, coax
cable~508 0 pF/ m, soldering

o

To prevent electrostatic dischaye through the RF

input, do not touch any exposed antenna area. If

there is any risk that such exposed antenna area i

touched in non ESD protected work area,

implement proper ESD protection measures in the

design.

When soldering RF connectors and patch

antennas to the recei v \

use an ESD safe soldering iron (tip). Fen s A
ESD safe only!

UBX15016656 - R0O3 Advance Information Product handling & soldeing
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