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1 P28/ /Product introduction

SKM2105QR #&—# i TERET . 2 REEFHUE MR, BILRE RN 52k GPS. GLONASS. GALILEO.
BDS3 #1 QZSS 1y PR, eI, KA m, /i haeE T 5. Al U sk e, Wl
DA ZE A R 455 50T o 4 s o i 7 (R I SR 0 T e ROBE L e P L RS RSB AL SRS T R
B 2 M L TR R 5 AT 2R R 2

SKM2105QR is a high-performance, multi-system navigation and positioning module, which can support
GPS. GLONASS. GALILEO. BDS3 and QZSS satellite signal reception. At the same time, it makes
positioning faster, higher accuracy and more reliable product performance. With its excellent
performance, the module can provide positioning and navigation solutions with high sensitivity, high
precision and low cost for the manufacturing of vehicle and portable positioning terminal products, which

can meet the strict requirements of professional positioning and personal consumption needs.

Figure 1: SKM2105QR-40FXT Top View

2 BRI F/Applications

& 5% 51/ Auto navigation

& A SHis %/ Personal navigation equipment
& K4 {%4 A4/ Car Security System

& 45 4%/ Vehicle monitoring
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3 7= 54 S /Features

¢ 7 BDS3. GPS. GLONASS. Galileo. QZSS. SBAS % %i/ Supports BDS3, GPS, GLONASS,
Galileo, QZSS and SBAS systems

& R TTFF: A E3/NT 32s; #Ua31/MT 1s/ Extremely fast TTFF: cold start less than 32s;
Hot start less than 1s

¥ ## A-GPS/ Support A-GPS

Tk ZihnitE/Industrial Grade Standards

%4 RoHS, FCC, CE #r#/Compliance with RoHS, FCC, CE standards

R1G B B [ 5 (2 ) 18] /Get the fastest location time

* 6 6 o o

5915 5 N R 5 SRS B AL B A %1 Better positioning accuracy and position validity are
maintained under weak signal

Atk F 57 A H] SE % /Superior quality and reliability

4 #1-=35i8H/Model Code

SKM 21 05 QR-40 FX T

L EMmEIR105°C

B PHCRES/5/T, 4 n

PEEL, MolexE:L 6PIN

P REE R <F, 25%25%4+35%35% mm

MO, R: RS232

EHE

as p . GIF
T T b )

module on board

B¢, GMouse 24%, IP6TE4R Y

2> o] Y

5 ¥ 05% Yinterface definition
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41.64+0.5 A 1—GND
o 63 3—TXD
MOLEX34d 3k 105308-1206 e e o
%t 7-105300-1200/105300-2200 f| 6—VCC

4

RXD:Serial Data Input To Gmouse
TXD:Serial Data Output From Gmouse
K 2: SKM2105QR-40FXT #O5E X

6 EO#iid/Interface description

HYE: SKM2105QR R4HA L VCC JEFN 3.5 V~ 5.5V, HFRERKT 100mA. FEITHE: 11 H T
JIEMEZMAEE (10uF M 1uF) .

Power supply: SKM2105QR series input voltage VCC range is 3.5V ~ 5.5V, current requirement is
greater than 100mA.Place decoupling capacitors (10uF and 1uF) close to the interface power supply.
UART %iH: SKM2105QR #513Ff— 452 8 0 T #5118 UART.

UART port: The SKM2105QR series supports a complete duplex series channel UART.

RS232 B F: SKM2105QR £ 41{# F #aith A RS232 % UART bridge, ‘£ & 3.3V W5 () EIA / TIA-232 F1
V.28/V.24.

RS232 level: The SKM2105QR series uses a single-chip RS232 to UART bridge, which is 3.3V driven
EIA/TIA-232 and V.28/V.24.

Pin No. | Pin name /10 Description Remark
MOLEX ##::3k 105308-1206/ MOLEX connector 105308-1206
1 GND G Power Ground Reference Ground
2 RXD | UART Serial Data Input To SKM2105 RS232
3 TXD 0] UART Serial Data Output From SKM2105 RS232
4 NC / / /
5 PPS 0] Time Pulse Signal (Default 100ms)
6 VCC P Power Supply VCC:3.5V~5.5V
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7 MgErB/Performance introduction

# 4-1 FAR S ¥ Table 4-1 Basic parameters

Z¥/Parameter | #Hiik/Description P BEFE 45/ Performance Evaluation
H1 % /Voltage 3.5~5.5V
GPS/QZSS :L1C/A
GLONASS: L1
4% [Frequency BeiDou: B11,B1C
GALILEO: E1
UIpE PN SBAS: L1C/A(WAAS, EGNOS, MSAS, GAGAN, SDCM)
RF Input FEP L <15
/Standing-wave ratio
iﬁ.)\ Y 50Q+10%
Input impedance
REI 7t/
Antenna Gain 0~32dB
YEE R ro o .
JPhysical Size 50.7*48.5*18.5 (FEf7: mm)
MR ) 14~ UART, TTL H°F, %73 1200~921600bps 1],
Data interface 2R\ 115200/ One UART, TTL level, baud rate
adjustable from 1200 to 921600bps, 115200 by default
KA/ A SCRER LR, T E R LA I L %/ Support antenna
Antenna testing feed, need external antenna detection circuit

# 4-2 GNSS M:fETE 41/ Table 4-2 GNSS performance specifications

824845/ Performance
Z¥/Parameter Hiid/Description R
Evaluation
o % J8 3))/Cold Start <32s
B UCGE LI [E] TTFF/ -
#JA 8/Hot Start <1s
First positioning time TTFF -

H i $8/Re-Acquisition <1s
R/ Trackin -165dB

R Sensitivity i #T ? m

i 3k/Acquisition -148dBm

GNSS Open-Sky CEP<2.5m
o " SBAS Open-Sky CEP<2.0m
€A\ /Position
D-GNSS Open-Sky
¥5 i Iprecision CEP<1.0m
GNSS 0.1m/s
# ¥ /Speed SBAS 0.05m/s
D-GNSS 0.05m/s
Bh& M AE/dynamic performance # ¥ /Speed 515m/s
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hni% & /accelerated speed 49
15 /% [altitude 18000m
PPS X ¥F, KR 20ns/
Supported, precision 20ns

$Hfs 5 ¥ % /data updating rate #Rik: 1Hz~10Hz/ Default: 1Hz

S EEA% =0/Navigation data format NMEA 0183 V4.1 fix
8 Btk R ~}/Module size

3 SKM2105QR-40FXT Log #54

50.7
3 -—
i = Sf"‘; "8 L Unit:mm
B /1 I
g — —
Connector Cable
1 e )
L Unit:mm
.’! *
o0
b /1 —
=) L
SIS K& /Length (mm)
L 3000+50
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L 5000450
L 8000450

Bl 4: SKM2105QR-40FXT R~

2.50

-] =

5.85
1
-]

I ;ﬂ I
i -

Ei
i IT. A ___‘ (10.04) REF

'MOLEX' LOGO —/ \— CIRCUIT 1 0.80 MOLEX SERIES

e 1 ——

15.70
e

5.94

p—

| L1Ta

 nadm—

B 5: MOLEX ##:3k 105308-1206 X~}
9 & FEc B /Application configuration

9.1 NMEA-0183 1/#iX/NMEA 0183 Protocol

NMEA W32 — Rl TACRS A B3, A2k EASTHAR, IR A 81 42/#4T - GNSS H7 & [117H B4 LASGNxxx
Frafh, Hord xxx & —A=F B HHE BEEIEARRTF . NMEA B A — MR, B Fo v 45 8 (0 B A4
The NMEA protocol is an ASCII-based protocol, Records start with a $ and with carriage return/line feed.
GNSS specific messages all start with $§GNxxx where xxx is a three-letter identifier of the message data
that follows.NMEA messages have a checksum, which allows detection of corrupted data transfers.

Skylab SKM2105QR 3Z#7LA F NMEA-0183 #5 &.: GGA. GLL. GSA. GSV. RMC. VTG. ZDA.
ERIA) NMEA-0183 it 1% By GGA. GLL. GSA. GSV. RMC. VTG. ZDA FIBRAMEAER, wE N
115200bps.

The Skylab SKM2105QR supports the following NMEA-0183 messages: GGA, GLL, GSA, GSV, RMC,
VTG, ZDA.The module default NMEA-0183 output is set up GGA. GSA. RMC. GSV, and default baud

rate is set up 115200bps.

% 1: NMEA-0183 #irth 74 S /NMEA-0183 Output Messages
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NMEA 123%/NMEA Record #iR/Description 2R iA/Default
GNGGA Global positioning system fixed data Y
GNGLL Geographic position—latitude/longitude Y
GNGSA GNSS DOP and active satellites Y
GPGSV GNSS satellites in view for GPS Y
GLGSV GNSS satellites in view for GLONASS Y
GAGSV GNSS satellites in view for Galileo Y
GBGSV Beidou satellites in view for BDS Y
GNRMC Recommended minimum specific GNSS data Y
GNVTG Course over ground and ground speed Y
GNZDA Date and Time Y

% 2. FRIRFFBiL AL/ Identifier mnemonic code

FriRFF/Identifier #5257 /Data type
GB Jb2} 4530/ Beidou Model
GP GPS £ix{/ GPS Model
GL GLONASS #% 3/ GLONASS Model
GA GALILEO #:5/ GALILEO Model
GN Z it/ Dual-mode Model

9.2 GGA-/ii B {5 E/GGA- Location information
B 5 SHUEALIALE WA FURS B R
Contains the location, time, and precision factor of navigation positioning.

$GNGGA,040529.000,2238.3501,N,11403.1008,E,1,15,1.33,50.8,M,-2.2,M,,*5F

# 2: GGA %45 :X/GGA Data Format

Z#RIName Zpl/Example | Ef7/Units #iiR/Description
Message ID $GNGGA GGA protocol header
UTC Position 040529.000 hhmmss.sss

Latitude 2238.3501 ddmm.mmmm

N/S indicator N N=north or S=south

10/17
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Longitude 11403.1008 dddmm.mmmm
E/W Indicator E E=east or W=west
Position Fix Indicator 1 See Table 2-1
Satellites Used 15 Range 0 to 12
HDOP 1.33 Horizontal Dilution of Precision
MSL Altitude 50.8 meters Altitude (referenced to the Ellipsoid)
AltUnit M meters Altitude Unit
GeoSep 2.2 meters Geoidal Separation
GeoSepUnit M meters Geoidal Separation Unit
Age of Diff.Corr. <Null> second Null fields when it is not Used
Diff.Ref.Station ID <Null> Null fields when it is not Used
Checksum *5F
EOL <CR> <LF> End of message termination

% 2-1. fv B [H E 185/ Position Fix Indicators

Value #iid/Description

0 Fix not available or invalid
1 fix valid

2 Differential GPS, fix valid

9.3 GLL-# ¥ £ /7{5 B/GLL- Geographic Position — Latitude/Longitude

AEHEMEERER.

This sentence contains the fix latitude and longitude.

$GNGLL,2238.3501,N,11403.1008,E,040529.000,A,A*4F

% 3: GLL %% {/GLL Data Format

Z#IName Z4/Example| EAH7/Units #iiR/Description
Message ID $GNGLL GLL protocol header
Latitude 2238.3501 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 11403.1008 dddmm.mmmm

11/17
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E/W Indicator E E=east or W=west
UTC Position 040529.000 hhmmss.sss
Fix Status A A=data valid or V=data not valid
Fix Mode A A=autonomous, N = No fix, D=DGPS, E=DR
Checksum *4F
EOL <CR> <LF> End of message temination

9.4 GSA-GNSS FEMAMTTEER

IGSA- GNSS satellites in using

& AR PRN, LA PDOP. HDOP #i1 VDOP.

PRN of the satellites used in the solution as well as PDOP, HDOP and VDOP.

$GNGSA A,3,194,01,21,07,195,09,,,,,,,1.62,1.33,0.93,1*02

$GNGSA,A,3,79,,,,11,,:5,,1.62,1.33,0.93,2*02

$GNGSAA3,,,,.11155,,1.62,1.33,0.93,3*0D

$GNGSA A,3,07,10,24,,,,,,,,,,1.62,1.33,0.93,4*0A

& 4. GSA #dE % /GSA Data Format

Z#IName 2 pl/Example | HA7/Units [{#ik/Description
Message $GNGSA GSA protocol header
Mode 1 A See Table 4-2
Mode 2 3 See Table 4-1
ID of satellite used 194 Sv on Channel 1
ID of satellite used 01 Sv on Channel 2
ID of satellite used <Null> Sv on Channel 12 (Null fields when it is not Used)
PDOP 1.62 Position Dilution of Precision
HDOP 1.33 Horizontal Dilution of Precision
VDOP 0.93 Vertical Dilution of Precision
Checksum *02
EOL <CR> <LF> End of message termination

#4-1. %30 2/ Mode 2

12/17
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Value #iiR/Description
1 Fix not available
2 2D Fix
3 3D Fix

#£4-2: 3 1/Mode 1

Value iR /Description
M Manual-forced to operate in 2D or 3D mode
A Automatic-allowed to automatically switch 2D/3D

9.5 GSV-GNSS 1] I, L E£15 E/GSV- GNSS Satellites in View

A5 T BT AL TR PRNS 5060, AR RS S oRE .
This sentence contains the mode of operation, type of fix, PRN of the satellites used in the solution
as well as PDOP, HDOP and VDOP.
$GPGSV,2,1,07,07,74,271,19,01,67,151,25,21,66,073,42,194,65,088,39,1*5E
$GPGSV,2,2,07,195,63,052,44,09,15,212,27,16,07,098,29,1*6F
$GPGSV,2,1,05,01,67,151,32,194,65,088,33,195,63,052,38,09,15,212,20,8*6A
$GPGSV,2,2,05,30,,,27,8*6E
$GLGSV,1,1,01,79,61,018,29,1*42
$GAGSV,1,1,01,21,,,42,7*77
$GAGSV,1,1,01,21,,,32,1*76
$GBGSV,2,1,05,07,59,023,39,24,56,329,42,10,52,334,36,08,49,160,24,1*78
$GBGSV,2,2,05,09,37,216,22,1*4B
$GBGSV,1,1,01,24,56,329,28,4*45

% 5: GSV it/ GSV Data Format

Z#RIName Z4/Example | Bf7/Units ##iiR/Description
Message 1D $GPGSV GSV protocol header
Number of Message 2 Total number of GSV sentences (Range 1 to 3)
Message Number 1 Sentence number of the total (Range 1 to 3)
Satellites in View 07 Number of satellites in view
Satellite ID 07 Channel 1
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Elevation 74 degrees | Channel 1(Range 00 to 90)
Azinmuth 271 degrees | Channel 1(Range 000 to 359)
SNR(C/NO) 19 dB-Hz Channel 1(Range 00 to 99, null when not tracking)
Satellite ID 194 Channel 4
Elevation 65 degrees | Channel 4(Range 00 to 90)
Azimuth 088 degrees | Channel 4(Range 000 to 359)
SNR(C/NO) 39 dB-Hz Channel 4(Range 00 to 99, null when not tracking)
Checksum *5E
EOL <CR> <LF> End of message termination

WRIEERER N L2KCE, FREHREMH GSV Hm 2 MH S

Depending on the number of satellites tracked multiple messages of GSV data may be required.

9.6 RMC-#:E &/ {5 E/RMC- Recommended locating information

BB HER RN ERAE R .

This sentence contains the recommended minimum locating information.

$GNRMC,040529.000,A,2238.3501,N,11403.1008,E,0.14,59.79,070521,,,A,V*34

% 6: RMC #4E#%3/ RMC Data Format

245 Ffr
£ FRIName iR /Description
[Example /Units
Message ID $GNRMC RMC protocol header
UTS Position 040529.000 hhmmss.sss
Status A A=data valid or V=data not valid
Latitude 2238.3501 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 11403.1008 dddmm.mmmm
E/W Indicator E E=east or W=west
Speed Over Ground 0.14 Knots
Course Over Ground 59.79 Degrees | True Course
Date(UTC) 070521 ddmmyy
14 /17 AFHE, REFAIAK[Y SKM2105QR-40FXT-DA-001,A/1
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Magnetic variation <Null> Degrees | Null fields when it is not Used
Magnetic Variation Direction <Null> E=east or W=west (Null fields when it is not Used)
Fix Mode A A=autonomous, N = No fix, D=DGPS, E=DR
Checksum *34
EOL <CR> <LF> End of message termination

9.7 VTG-Hu % E {5 B/VTG-Course Over Ground and Ground Speed

$GNVTG,59.79,T,,M,0.14,N,0.26,K,A*10

# 7. VTG Hmts

4 #RIName 24 /[Example |F.f7/Units  {#iid/Description
Message ID $GPVTG VTG protocol header
Tcourse 59.79 Degrees True Course
Reference T T =True
Mcourse <Null> Degrees Magnetic Course (Null fields when it is not Used)
Reference M M = Magnetic (Null fields when it is not Used)
Speed over ground 0.14 Knots Nautical Miles per Hour
Units N Knots
Speed over ground 0.26 Km/hr in Kilometers per Hour
Units K Kilometer per hour
Mode A A=Autonomous, N=No fix, D=DGPS, E=DR
Checksum *10
EOL <CR> <LF> End of message termination

9.8 ZDA-i}[a] 1 H #31= E./ZDA-Date and Time

BE UTC HIPIAI E{E .

This sentence contains UTC date & time, and local time zone offset information.

$GNZDA,040529.000,07,05,2021,,*41

% 8: ZDA ##E+%7/ZDA Data Format

4 FR/IName 246 /Example AL iR /Description
15/17 NENLE, REVFAT S SKM2105QR-40FXT-DA-001,A/1
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Units
Message ID $GNZDA ZDA protocol header
UTC Time 040529.000 hhmmss.sss
Day 07 UTC time: day (01 ... 31) dd
Month 05 UTC time: month (01 ... 12) mm
Year 2021 UTC time: year (4 digit year) yyyy
local zone hours | <null> Local Time Zone Offset Hours (Null fields when it is not Used)
local zone minutes| <null> Local Time Zone Offset Minutes (Null fields when it is not Used)
Checksum *41
EOL <CR> <LF> End of message termination

9.9 CMD %% (TBD) /CMD List (TBD)

% 9: CMD %1]3/CMD List

CMD 14/CMD command CMD Example:

#JE Bl/Hot start $PMTK101*32<CR><LF>
15 J)a 3l/Warm start $PMTK102*31<CR><LF>
%A 3l/Cold start $PMTK103*30<CR><LF>

BRI Hds Je v Ja 30/
$PMTK104*37<CR><LF>
Cold start after wiping all data

R %R GPS L2/
$PMTK353,1,0,0,0,0*2A<CR><LF>
Search GPS satellites only

AR EAE

/Search BEIDOU satellites only

$PMTK353,0,0,0,0,1*2A<CR><LF>

2% GPS fidk3} P £ /Search GPS
$PMTK353,1,0,0,0,1*2B<CR><LF>
and BEIDOU satellites

#% GPS fl Glonass 1! //Search
$PMTK353,1,1,0,0,0*2B<CR><LF>
GPS and Glonass satellites

10 Ex & /7=\/Contact Information
Skylab M&C Technology Co., Ltd.
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Address: 6 Floor, No.9 Building, Lijincheng Scientific & Technical park, Gongye East Road,
Longhua District, Shenzhen, Guangdong, China

HiE/Phone: 86-755 8340 8210 (Sales Support)

HiE/Phone: 86-755 8340 8510 (Technical Support)
t£ EIFax: 86-755-8340 8560
HR#H/E-Mail: technicalsupport@skylab.com.cn

W %5 /Website: www.skylab.com.cn www.skylabmodule.com
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