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1 PRODUCT INTRODUCTION

1.1 General Description

MS32SN4 series products are high performance, low power consumption, GPS navigation and positioning
modules.MS32SN4 has a built-in high sensitivity GNSS chip and ceramic antenna, and adopts MediaTek's high

performance and low power consumption positioning engine, which provides excellent sensitivity and superior

TTFF without host interaction. The product is suitable for vehicles or positioning devices that require high sensitivity

and fast TTFF in weak signal environments while maintaining low system power consumption.

1.2 Key Parameters

MS32SN4 Parameters

Engine (loanword)

Frequency

(level of) Sensitivity

Cold Start

Hot Start

AGPS Assist

Accurate

Maximum Height

Maximum Speed

Maximum Acceleration

Baud

Update Frequency

Characterization

MediaTek MTK3337, 158MHz, ARM7E]-S

GPS, QZSS

Tracking:-165dBm; Recapture:-163dBm; Cold Start -148dBm

Average 29 seconds. Open sky.

Average 1 second

EASY™ Average 10 seconds

Level: 3.0 meters CEP

50,000 meters

500 m/s

9600bps (factory default)

1-10 Hz

DGPS (RTCM), A-GPS (EPO, EASY, LOCUS)
FCC E911, Multipath Detection and Suppression
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2 TECHNICAL INFORMATION

2.1 Supported Constellations

The MS32SN4 receives and tracks GPS (including SBAS and QZSS) signals at 1575.42 MHz.

2.2 AGPS

The MS32SN4 supports three AGPS accelerated positioning schemes including EPO™, AlwayslLocateTM, and
EASY™,

2.2.1 EPOTM

EPO™ provides predicted Extended Predictive Orbit (EPO) data to speed up TTFF. Users can download EPO data
from an FTP server via the Internet or wireless network to the GPS engine, which will use the EPO data to assist
with position calculations. Insufficient satellite navigation information or weak signal area.

2.2.2 AlwaysLocate™

AlwayslLocateTM is the intelligent controller for cycle mode. Depending on the environment and motion conditions,
the GNSS module can adaptively adjust the working/standby time to achieve a balance between positioning accu-
racy and power consumption. In this mode, the host CPU does not need to control the GNSS module until the host
CPU needs GPS position data.

2.2.3 EASY™

EASY™ is an embedded aid for fast positioning, at power up the GPS engine automatically calculates and predicts
ephemeris data (up to 3 days) and saves the predicted information in memory, the GPS engine uses this information
for If there is not enough satellite positioning information available this feature will help to improve positioning and
TTFF in indoor or urban conditions, therefore a backup power supply is required ( VBACKUP).

2.3 Quasi-Zenith Satellite (QZSS)

The Quasi-Zenith Satellite System (QZSS) is a navigation satellite overlay system for the Pacific Ocean covering
Japan and Australia that transmits other GPS L1C/A signals. The module is capable of receiving and tracking these
signals simultaneously with GPS, which improves availability and maintains positioning especially in poor signal
conditions such as urban canyons.

2.4 Crystal Oscillator

The MS32SN4 uses the TCXO version, which allows for accelerated weak signal acquisition, resulting in faster
startup and re-acquisition times than the crystal version.TCXO allows the product to ensure that it is stable and
immune to frequency interference over its entire operating range (-40° to + 85°C), making it the most reliable
positioning module in the industry.

2.5 Real Time Clock (RTC)

The RTC is driven by a 32 kHz oscillator using an RTC crystal. If the mains voltage fails, some parts of the receiver
will shut down, but the RTC will still operate to provide a timing reference for the receiver. This mode of operation is
referred to as "hardware backup mode", which allows all relevant data to be saved in backup RAM for later
hot-booting.The MS32SN4 incorporates a "battery" to support the function of being used as a backup power

supply.
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2.6 Power System

The MS32SN4 provides a power-optimized architecture with a built-in automatic power-saving feature that
minimizes power consumption for a given time. In addition, the receiver can be used in two modes of operation:
continuous mode for optimal performance and power-saving mode to optimize power consumption, respectively.

2.7 Standby Mode

The user can issue a software command to put the GNSS module into standby mode, which consumes less than

200uA of current. The GNSS module will wake up when any byte is received.

2.8 Periodicity Model

When the GNSS module is commanded to be in cyclic mode, it will be in operation and standby periodically. Its

power consumption is shown below.

Power —— .
Periodic power saving mode

on GPS on on on

L L1 | mm 3§

2.9 Continuous Mode

PSon

Continuous mode uses the acquisition engine at full performance, resulting in the shortest possible TTFF and
highest sensitivity. It searches all possible satellites until the annual calendar is fully downloaded. The receiver then
switches to the tracking engine to reduce power consumption.
As a result, a lower level of tracking current consumption will be realized in the following cases:

Obtaining a valid GNSS position

The entire yearbook has been downloaded

Ephemeris valid for each satellite in the field of view

3 ELECTRICAL SPECIFICATION

3.1 Absolute Maximum Rating

Minimum Maximum
Parameters value value
Power Supply Voltage 0 6.0 \Y
Serial Port Input Voltage -0.5 3.6 \%
ESD Contact - 3000 Vv

Storage Temperature -40°C +85°C C
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Pressurizing the equipment beyond the "Absolute Maximum Rating" may cause permanent damage.

The above figures are pressure ratings only. Products are not overvoltage or reverse voltage protected. If necessary,
voltage spikes exceeding the supply voltage specifications listed in the table above must be limited to the specified
range using an appropriate protection diode.

3.2 Electrical parameters

Minimum Average Maximum

Parameters value value value

Power Supply Voltage 3.0 5.0 5.5 \%
Supply Current (Acquisition) - 20 - mA
Supply Current (Tracking) - 18 - mA
Operation Temperature -40 +25 +85 €

All specifications are made at an ambient temperature of 25°C. Extreme operating temperatures can seriously
affect specification values. Applications operating near temperature limits. The values in the table are for customer
reference only and are intended as examples of typical power requirements only. Values are characterized as
samples and actual power requirements will vary depending on the firmware version used, external circuitry,
number of satellites tracked, signal strength, type of activation as well as time, duration, and test conditions.

4ANTENNA PERFORMANCE

4.1 Location of the antenna

The antenna is a key part of any GNSS receiver design, and the location of the antenna is critical to the optimal
performance of the GNSS receiver.The GNSS signal is right-hand circularly polarized (RHCP), so the antenna
plane should be as parallel to the horizon as possible when in use. For good search performance, the antenna
must have a complete view of the sky to ensure that as many visible satellites as possible can be captured, and,
most critically, the antenna should be located as far away from radiated or interfering signals as possible.

4.2 Antenna parameters

Parameters Min %) Max. Unit
Range of Receiving Frequency - 1575.42 - MHz
Band With(Return loss <-10dB) 5 - - MHz
V.S.W.R (in Center Frequency) - - 1.5 -
Gain(Zenith) - 2 - dBi
Axial Ratio - - 5 dB
Frequency Temperature Coefficient -10 0 10 ppm/°C

NOTE: Interfering signals from in-band and out-of-band frequency sources may degrade performance.
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4.3 In-band interference

In-band interference occurs when the signal frequency is very close to the GPS frequency of 1575 MHz. Such
interference signals are usually caused by harmonics generated by displays, microcontrollers, bus systems, etc.

GPS Carrier
. . : FowerldBm J 15754 MHz
Measures to prevent in-band interference include: ag.";::g ' |
signals
Shielding layer i \ ' /
S |
Layout Optimization |
Filtering radio waves (i.e. pick out one frequency) | GPS input filter
. -110 characteristics
Location of GPS antenna . : ;
| } ; t +—P» Frequency [MHz]
1525 1550 1575 1600 1625

4.4 Out-of-band interference

Out-of-band interference is usually caused by signal frequencies different from the GPS carrier. The source is
usually a wireless communication system such as GSM, CDMA, WCDMA, WiFi, BT etc.

Power [dBm] GSMGSM GPS GPS GSM GSM
900 950 signals 1575 1800 1900
|
’ [
. . . |
The MS32SN4 is configured with SAW to reduce et
i H s hai ristics
out-of-band interference by adding a SAW filter. -110 e
T t t Frequency [MHz]
0 500 1000 1500 2000

4.5 Serial EMI

Any I/O signal line longer than about 3 mm can act as an antenna and can pick up any RF signal and transmit
it as noise to a GNSS receiver. This applies in particular to unshielded lines where the corresponding GND layer
is far away or completely missing and the line is close to the edge of the printed circuit board.

For example, if a cellular signal is radiated into an unshielded high impedance line, it may generate noise on the
order of volts, which will not only distort the receiver operation, but also cause permanent damage. On the other
hand, noise generated at the I/O pins will emanate from the unshielded I/O lines. When this noise is coupled to
the GNSS antenna, receiver performance may degrade.

To avoid interference due to improper shielding, it is recommended to use resistors (e.g. R> 20 W), ferrite beads
(e.g. BLM15HD102SN1) or inductors (e.g. LQG15HS47NJ02) in series on the | / O lines. These components
should be chosen carefully as they can also affect the signal rise time. The following shows an example of EMI
protection measures on the RXD / TXD lines using ferrite beads.

>10mm
FB_ grxp 5
_1—3=
FB_ TXD 5§
[ —9%

BLM15HD102SN1
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5 SOFTWARE PROTOCOL

5.1 NEMAO0183 Protocols

The NMEA protocol is an ASCIl based protocol where the record starts with a $ and ends with a carriage return/line
feed character, and the checksum of the NMEA message, which can be used to detect corrupted data transmission.
The frame structure is as follows:

Start
Character Checksum Range Checksum End Flag

Talker ID Message ID [.field 0]...[.field N] <CR=><LF>

The NEMA message output for the MS32SN4 is shown in the following table:

NMEA Record Description Default
GPGGA Global positioning system fixed data Y
GPGLL Geographic position—latitude/longitude Y
GPGSA GNSS DOP and active satellites for GPS Y
GPGSV GNSS satellites in view for GPS Y
GPRMC Recommended minimum specific GNSS data Y
GPVTG Course over ground and ground speed Y
GPZDA Date and Time Y

5.2 Sample data

Serial port data within 1 second of the example after positioning:
$GPGGA,033739.000,2242.2953,N,11401.6865,E,1,10,0.78,161.4,M,-2.5,M,*74
$GPGLL,2242.2953,N,11401.6865,E,033739.000,A,A*57

$GPGSA A,3,08,02,21,04,09,27,16,07,30,26,,1.12,0.78,0.80*01
$GPGSV,3,1,12,08,69,354,43,21,48,150,44,02,38,168,43,09,36,255,39*74
$GPGSV,3,2,12,27,36,033,37,07,35,323,35,04,31,203,38,16,24,062,38*78
$GPGSV,3,3,12,26,06,087,29,30,05,319,29,193,,,,01,,,33*40
$GPRMC,033739.000,A,2242.2953,N,11401.6865,E,0.04,249.34,110324,,,A*69
$GPVTG,249.34,T,M,0.04,N,0.08,K,A*39
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6 HARDWARE INTERFACE

6.1 Dimension drawing

l<s—18.2mm —=

= = 2.0mm
= | =6.8mm

18.2mm

-W —E= = 1.8mm
j]_ Iﬂ —===+0.8mm

=1 =4.0mm

Characteristics

Length - 18.2 - mm
Width = 18.2 = mm
MAX High - 6.8 - mm
Cable Length - 30 - mm

Tolerance: +0.25mm

6.2 Interface definition

» Type : | (input), O (output), I/O (bidirectional), P (Power), G (Ground)
Definition of Sleeper Connector

Pin Name Type Pin Description
1 GPS_RXD I Serial RX Port (Host to GPS)
2 VCC B Power supply
3 GPS_TXD 0] Serial TX Port (GPS to Host)

4 GND G Ground
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7 PACKAGING AND PROTECTION

7.1 Wrap

The MS32SN4 is delivered in a boxed package for efficient production, production lot setup and tear down.
Minimum order quantity package number: 150 * 6 = 900 PCS.

NO Part Name Q.ty / Ctn Q.ty / Ctn
1 Box Carton 11 500(W)mmx260(D)x250(H)mm
2 Pad Carton 6/1 -
3 Tray 150/1 -
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7.2 Electrostatic protection

The MS32SN4 module is an electrostatic sensitive device (ESD). Observe the following precautions for handling!
Failure to observe these precautions may seriously damage the GNSS receiver!
GNSS receivers are electrostatic sensitive devices (ESD) and require special precautions when handling. Because of
the risk of electrostatic charges, extra care must be taken when handling patch antennas. In addition to standard
ESD safety practices, the following measures should be considered when handling receivers:

Unless there is current coupling between the local GND (i.e., the bench) and the PCB GND, the first point of
contact when handling the PCB must always be between the local GND and the PCB GND.

Before installing the antenna patch, connect the ground of the device.

When handling RF pins, do not contact any charged capacitors and be careful when touching materials that
generate a charge (e.g., patch antenna ~10 pF, coaxial cable ~50-80 pF/m, soldering iron).

To prevent static electricity from being generated through the RF input, do not touch any exposed antenna areas.
If there is a risk of touching exposed antenna areas in non-ESD-protected work areas, take appropriate ESD protec-
tion measures in the design.

Be sure to use an ESD-safe soldering iron when soldering RF connectors and patch antennas to the R F pins of

the receiver.
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5D safe only!

Connect first
to local GNOD

8 ORDERING INFORMATION

8.1 Order Part Number

Ordering Diethylammonium Default Antenna Physical

Model Chloride Frequency Size Interface

MS32SN4 GNSS Module 9600 18*18*4 mm 0.8mm 4pin
horizontal paste

9 STORAGE CONDITIONS

Please use this product within 6 months after signing up for it.
e This product should be stored without opening the package at an ambient temperature of 5~35°C and
a humidity of 20~70%RH.
e This product will be stored for more than 6 months after receipt. They must be confirmed before use.
e Products must be stored in non-corrosive gases (Cl2, NH3, SO2, NOx, etc.).
e To avoid damage to the packaging materials, no excessive mechanical impact shall be applied, including
but not limited to sharp objects adhering to the packaging materials and products falling.

This product is suitable for MSL3 (based on JEDEC standard |-STD-020).
e After opening the package, the product must be stored under conditions of <30°C/<60%RH. It is recommended
to use it within 168 hours after opening the package.

e When the color of the indicator in the package changes, the product should be baked before welding.

When exposed to (=2168h@30 C/60%RH) conditions, the recommended baking conditions:

1. 120 +5/-5C, 8 hours, 1 time

Products must be baked individually on heat-resistant trays because the materials (base tape, roll tape and cover
tape) are not heat-resistant and the packaging materials may deform when the temperature is 120°C;

2.90C +8/-0C, 24 hours, once

The base tape can be baked together with the product at this temperature, Please pay attention to even heating.
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1 O HANDLING CONDITIONS

e Be careful in handling or transporting products because excessive stress or mechanical shock may break
products.

e Handle with care if products may have cracks or damages on their terminals. If there is any such damage, the
characteristics of products may change. Do not touch products with bare hands that may result in poor solder
ability and destroy by static electrical charge.

1 1 QUALITY

Cognizant of our commitment to quality, we operate our own factory equipped with state-of-the-art production facilities and
a meticulous quality management system. We hold certifications for ISO9001, ISO14001, ISO27001, OHSA18001, BSCI.

Every product undergoes stringent testing, including transmit power, sensitivity, power consumption, stability, and aging
tests. Our fully automated module production line is now in full operation, boasting a production capacity in the millions, capa-

ble of meeting high-volume production demands.
1 2 COPYRIGHT STATEMENT

This manual and all the contents contained in it are owned by Shenzhen Minewsemi Co., Ltd. and are protected by Chinese
laws and applicable international conventions related to copyright laws.

The certified trademarks included in this product and related documents have been licensed for use by MinewSemi. This
includes but is not limited to certifications such as BQB, RoHS, REACH, CE, FCC, BQB, IC, SRRC, TELEC, WPC, RCM, WEEE,
etc. The respective textual trademarks and logos belong to their respective owners. For example, the Bluetooth® textual
trademark and logo are owned by Bluetooth SIG, Inc. Other trademarks and trade names are those of their respective owners.
Due to the small size of the module product, the "®" symbol is omitted from the Bluetooth Primary Trademarks information in
compliance with regulations.

The company has the right to change the content of this manual according to the technological development, and the revised
version will not be notified otherwise. Without the written permission and authorization of the company, any individual,
company, or organization shall not modify the contents of this manual or use part or all of the contents of this manual in other
ways. Violators will be held accountable in accordance with the law.

1 RELATED DOCUMENTS

® MinewSemi_Product_Naming_Reference_Manual_V1.0
https://fen.minewsemi.com/file/MinewSemi_Product_Naming_Reference_Manual_EN.pdf

® MinewSemi_Connectivity_Module_Catalogue_V2.0
https://en.minewsemi.com/file/MinewSemi_Connectivity_Module_Catalogue_EN.pdf

For product change notifications and regular updates of Minewsemi documentation,
please register on our website: www.minewsemi.com

SHENZHEN MINEWSEMI CO., LTD.

0086-755-2801 0353

MINEWSEVI
inNORON

https:/minewsemi.com
minewsemi@minew.com

https://store.minewsemi.com
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No.8, Qinglong Road, Longhua District, Shenzhen, China



