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1 P2 M/ /Product introduction

SKYLAB SKM2102CR HA ik A GNSS K&k, W] LAE R ™ 4% 1S A2 PP vh SE ML m e i, H 2
FE ) GNSS I WA EE - G SEIL T SE R E AL . B AR T 5 7 2 (¥ M B GNSS Bl Jr, -162dBm
PR IR R LR 8 L o 47 e SR T Uk A A S PR I A oo A SR Y BT B A T B AT
A AR R (T B BT (B AR R T 5
The SKYLAB SKM2102CR has an embedded GNSS antenna, which enables high performance
navigation in the most stringent applications and reliable positioning even in harsh GNSS visibility
environments. It is a high-performance GNSS single chip based on a monolithic architecture with a
-165dbm tracking sensitivity that extends positioning coverage into urban canyons and dense leafy
environments. The standard connector plug is designed to be the simplest and most convenient solution

for communicating with other electronic devices.

i
Ik

Figure 1: SKM2102CR-40MXT Top View

2 AN FH/Applications

& LBS LT EMIARS) /LBS (Location-based Services)
& PND (fii#s X S/ %) /PND (Portable Navigation Equipment)

& 43S A4 /Car Navigation System

3 7= 4% S /Features

& 3 ¥7 BDS3. GPS. GLONASS. Galileo. QZSS. SBAS %%t/ Supports BDS3, GPS, GLONASS,
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Galileo, QZSS and SBAS systems

& B A HUE/Ultra high sensitivity: -162dBm

& NMEA il CERIANRERS: 115200 bps) /NMEA protocol (default baud rate: 115200 BPS)

& PR H HLtb/Internal spare battery

& RN U &R LR 25 x 25 x 4.0mm Jz 35 x35 x4.0mm/ Embedded ceramic antenna 25 x 25
x4.0mm and 35 x35 x4.0mm

& 55155 N R0 e ALK FE R AL B 45 %M Better positioning accuracy and position validity are
maintained under weak signal

& [ {/FiEE i /Operating temperature range: -40~85°C

& 774 ROHS, CE, FCC #pift/Compliance with ROHS, CE, FCC standards

& R~/ Size: 50.7* 48.5* 18.5mm

4 #1=35iBH/Model Code
SKM 2 102 CR-40MXT
T— % M R

HAHCRES/5/7, B4

PIFEED, MolexdELD 4PIN

AEEEER T, 25%25%4+35%315%4mm

f O H, R: RS232

HHRS

BHTE

module on hoard

"ohie, GMouse 24%. IPETEERI

Syl {4
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5 0% XlInterface definition

o p—

—HH ] 3 TXD 4VCC
——— ] 1 RXD 2 GND
RS232 TTL Level
1 RXD 1 RXD
2 GND 2 GND
3 TXD 3 TXD
4VCC 4VCC

Note:
RXD: Serial Data Input To SKM2102
TXD: Serial Data Output From SKM2102

K 2: SKM2102CR-40MXT #:O5%E X

6 EO4fiid/Interface description
HiE: SKM2102CR #%1f AH % VCC Ju[ kN 3.5 V~ 5.5V, HLE R AT 100mA. FEi4z M HJE
FR M T 15 TBCE AR (10uF A1 1uF) .
Power supply: SKM2102CR series input voltage VCC range is 3.5 V~ 5.5V, current requirement is
greater than 100mA.Place decoupling capacitors (10uF and 1uF) close to the interface power supply.
UART i [1: SKM2102CR 2413 — A2 B T A 5111 UART.
UART port: The SKM2102CR series supports a complete duplex series channel UART.
RS232 H°F-: SKM2102CR & %I{#1 H #th i RS232 #| UART bridge, & /& 3.3V IKZ) 1) EIA / TIA-232
1 V.28/V.24.

RS232 level: The SKM2102CR series uses a single-chip RS232 to UART bridge, which is 3.3V driven
EIA/TIA-232 and V.28/V.24.

FEINO. | Z&Fk/IName % Input/Output f#iid/Describe % ¥E/Remark

Micro-Fit 3.0 i%#%:3L/ Micro-fit 3.0 connector

1 RXD I UART Serial Data Input RS232 HF

2 GND G Power Ground Reference Ground
3 TXD o) UART Serial Data Output RS232 H

4 VCC P Power Supply VCC:3.5V~5.5V
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7 MgErB/Performance introduction

Wi H/ Items Z¥/Parameter
W5 Type of receipt GNSS
ERE#/Tracking -162dBm
R /Sensitivity ,
i #k/Acquisition -148dBm
GNSS Open-Sky CEP<2.5m
BN kS FE/ Position SBAS Open-Sky CEP<2.0m
K /A D-GNSS Open-Sky CEP<1.0m
ccurac
e y GNSS 0.1m/s
R % /Velocity SBAS 0.05m/s
D-GNSS 0.05m/s
% Ja#h/Cold Start <28s
& fo7. I 8] /Acquisition Time #UH Bh/Hot Start <1s
#H i 3X/Re-Acquisition <1s
NMEA i th #i e/
1Hz
NMEA output frequency
1 FHYE Y HE Velocity Max 515m/s
Operational Limits N3 & /Acceleration <49

K& fatr/Antenna design

44 R ~F/External dimension

25 x 25 x 4.0mm &%, 35 x35 x4.0mm

41 55 /Frequency point

GPS/QZSS :L1C/A

GLONASS: L1

BeiDou: B11,B1C

GALILEO: E1

SBAS: L1C/A(WAAS, EGNOS, MSAS, GAGAN, SDCM)

FH#7i/Impedance

50Q+10%

i H/Axial ratio

3 dB max

¥4k /Polarization

F 14k (RHCP) /Right polarization (RHCP)

VL 4:/Mechanical characteristics

R~F/Size 50.7* 48.5 * 18.5mm
IR I #E/Power Consumption
HiJE/Voltage 3.5V~5.5V
HL¥it/Electric current 53mA(typical)
7/16 AFNLE, REFAIAGY SKM2102CR-40MXT-DA-001,A1
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T.{E¥f 3% /Operating environment

AR il

Operating temperature

40 ~+85 C  (ANEHE &4 s

kIR

storage temperature

-40 ~+105 C

1%/ Humidity

=95%

8 MR ~F/Module size

|EDaCaL EETVHEH

nafsdﬂzﬁ
SVIAMNS

50-80mm

A

-

& 3 SKM2102CR-40MXT Log #74:
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- 50.7 o
| 3 Cu/ »:‘ L Unit:mm
W B /1 ]
gu; 3 /'/1
Connector Cable
1 % .
L . Unit:mm
i
® /1 -
| ff
=2/
&k K Z/Length (mm)
L 300050
L 5000+50
L 8000+50

B 4: SKM2102CR-40MXT R~}

9 & F B /Application configuration

9.1 NMEA-0183 #i{/NMEA 0183 Protocol

NMEA W32 — Rl TACRS A B3, 12k ASTTHAR, IR A 81 42/#4T - GNSS H7 & [117H B4 LASGNxxx
Frafh, Hord xxx & —A=F R HHE BEEIEARRTE . NMEA B A — MR, B Fo vl 45 58 (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 SKM2102CR £l NMEA-0183 7§ £.: GGA. GSA. GSV. RMC. ZDA. TXT. ZRI\IH
NMEA-0183 #irth % # 5 GGA. GSA. GSV. RMC. ZDA. TXT AEIARIHFF %, & E N 115200bps.
The Skylab SKM2102CR supports the following NMEA-0183 messages: GGA, GSA, GSV, RMC, ZDA,
TXT. The module default NMEA-0183 output is set up GGA. GSA. RMC. GSV, and default baud rate
is set up 115200bps.

% 1: NMEA-0183 #ith 74 2 /NMEA-0183 Output Messages
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NMEA 1Z3%/NMEA Record iR /Description 2Rl /Default
GNGGA &N B 15 5/ Global positioning system fixed data Y
GNGSA 27 P 215 E/ GNSS DOP and active satellites Y
GPGSV n] LA AE B/ GNSS satellites in view for GPS Y
et e s B
GNRMC Y
Recommended minimum specific GNSS data
GNZDA i) A0 H #1455/ Date and Time Y
R IE A D e Hh A5 B/
TXT Y

Antenna detection hardware function output information

* 2. FRIFFFBIC AL/ Identifier mnemonic code

FriR4%F/Identifier #5257 /Data type

BD Jb2} 4530/ Beidou Model

GP GPS 15/ GPS Model

GL GLONASS #5{/ GLONASS Model
GA GALILEO #:3X/ GALILEO Model
GN Z B0/ Dual-mode Model

9.2 GGA-/i1 & {Z EIGGA- Location information
S FHUENFINLE . [ AR R 1o
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 #E#zU/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
Longitude 11403.1008 dddmm.mmmm

10/16 ATINE, REVFAIAEY SKM2102CR-40MXT-DA-001,A/1
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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 [#HE 1845/ Position Fix Indicators

Value #iR/Description

0 Fix not available or invalid
1 fix valid

2 Differential GPS, fix valid

9.3 GSA-GNSS IEZE1# F i TLE {5 BIGSA- GNSS satellites in using

& BEK PRN, L& PDOP. HDOP #1 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,,,,,1,,55,,1.62,1.33,0.93,2*02
$GNGSA,A3,,,..,00100,,1.62,1.33,0.93,3*0D

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

% 3: GSA %45 :\/GSA Data Format

42 FRIName 24 Pl/Example  [BH7/Units [ffiid/Description
Message $GNGSA GSA protocol header
Mode 1 A See Table --2

11/16 ATINE, REVFAIAEY SKM2102CR-40MXT-DA-001,A/1
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Mode 2 3 See Table --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

#* 3-1: 3 2/ Mode 2

Value iR /Description
1 Fix not available
2 2D Fix
3 3D Fix

% 3-2: #ix 1/Mode 1

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

9.4 GSV-GNSS 1] I, L 215 E/GSV-GNSS Satellites in View

A5 T BT AL TR PRNS 560, AR RS S 5RE .
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

12/16 ATINE, REVFAIAEY SKM2102CR-40MXT-DA-001,A/1
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$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

* 4. GSV #IEH Y/ GSV Data Format

Z#IName 24 /Example | HA7/Units f#iid/Description
Message ID $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
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

RYEER AN 2K, TR ZEH GSV B2 MH R .

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

9.5 RMC-#E KB/ e {5 S/RMC-Recommended Minimum locating

information

B AR RN E LS B

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

#* 5: RMC ##li#% 3/ RMC Data Format

13/16
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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
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

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

8 UTC HEARIE EE R -
This sentence contains UTC date & time, and local time zone offset information.

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

% 6: ZDA ##E+%3/ZDA Data Format

Z#IName Zpl/Example R #iiR/Description
/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
14 /16 NFINE, REFAT AR SKM2102CR-40MXT-DA-001,A/1
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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 4 /CMD command

CMD Example:

B Bh/Hot start

F1 D9 06 40 01 00 03 4A 24

5 S 3 /Warm start

F1 D9 06 40 01 00 02 49 23

¥ JE 5h/Cold start

F1 D9 06 40 01 00 01 48 22

W B/

Restore factory settings

F1 D9 06 09 08 00 02 00 00 00 FF FF FF FF 15 01

IR GPS TLAE/

Search GPS satellites only

F1 D9 06 0C 04 00 01 03 00 00 1A A9

JAKS & | RN

/Search BDS satellites only

F1 D9 06 0C 04 00 04 CO 00 00 DA EC

2 GPS fidk2} P £ /Search GPS and BDS

satellites

F1 D9 06 0C 04 00 05 C3 00 00 DE F9

12 GPS 1 Galileo T2 &/Search GPS and

Galileo satellites

F1 D9 06 0C 04 00 11 03 10 00 3A 09

2 GPS f1 BDS }% Galileo . /Search GPS

and BDS and Galileo satellites

F1 D9 06 0C 04 00 15 C3 10 00 FE 59

Ji AL £/ Version Query

F1 D9 OA 04 00 00 OE 34

{#1£ L B/ Save Configuration

F1 D9 06 09 08 00 00 00 00 00 2F 00 00 00 46 B7

15/16
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10 Ex &5 :/Contact Information

Skylab M&C Technology Co., Ltd.

HYIH R TAEHEARE R A

Huht: GRYIT fe He X e T TE T 2R BE A <Gkt 3 Tk el 9#) 5 6 #%

Address: 6 Floor, No.9 Building, Lijincheng Scientific & Technical park, Gongye East Road,
Longhua District, Shenzhen, Guangdong, China

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

Hif/Phone: 86-755 8340 8510 (Technical Support)

t& EIFax: 86-755-8340 8560

HE48/E-Mail: technicalsupport@skylab.com.cn

M i /Website: www.skylab.com.cn www.skylabmodule.com
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