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1 P~ &4 IProduct Introduction

SKM2505NR & — 3k RTK Eik5 52 7 Gmouse it . 1% 2 N B XU = ks i GNSS K4k, %k RTK &3,
KB KL e RS BE s N B S RE Y RN % GPS. BDS. Galileo. QZSS [ T EBHL . SCHE L1+L5 XU
TEAr; SKM2505NR-40MXT #Atszit RTK &k B 1) & A A E S B .

SKM2505NR is an RTK high-precision positioning + inertial navigation Gmouse termina. The terminal has a
built-in dual-frequency and high-precision GNSS antenna; The integrated RTK algorithm, Achieve the
centimeter-level positioning accuracy; Built-in high performance while support GPS, BDS, GLONASS, Galileo,
QZSS satellite receiver chip, support L1+L5 dual-frequency positioning; SKM2505NR-40MXT provides real-time

RTK high-precision positioning and speed measurement information.

gl 1: SKM2505NR-40MXT EXLE/Top view

2 BRI F/Applications
& JEKZ RTK =k ) 5 fir/High-precision positioning of the cm-level RTK
& AERREACHE /Intelligent transportation of buses
& EiFiEfE 1% /Remote vehicle monitoring
& fEHELOL/ Precision agriculture

3 7= % S /Features

& S FF RTK $AR/ Support RTK technology

& SERIEACIRZE, RS 2 #M2/Complete orthogonal error, temperature drift error compensation

FU}

& SRR E SIS —B5 45 i/Each product calibration parameters are inconsistent anti-piracy

«!T
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PRI R TIIZEHAA R F SKM2505NR-40MXT-Hi#s 4
& SEBHAL ST 7 A8 1A /Compact modular design can save user product space
& R R AR AEIE (S 01 NEMAO183/Plug and play standard communication protocol NEMAO0183
& SZFF RTCM2.3-3.3 #4/Supports RTCM2.3-3.3 protocols
& 53R K 27 5 fii/Sub-meter navigation in complex environment
& 754 RoHS, FCC, CE /Compliance with RoHS, FCC, CE

4 =48 A /Product Advantages

& RTK JE K252 7/ The RTK cm-level localization

& LT HIE MNP R R R 2 5L /Extended Kalman Filter algorithm based on adaptive

5 5% Ylinterface definition

o p—

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

1 RXD 1 RXD
2 GND 2 GND
3 TXD 3TXD
4VCC 4VCC

Note:

RXD: Serial Data Input To SKM2505
TXD: Serial Data Output From SKM2505

A 2: SKM2505NR-40MXT #: O 5 X/Interface definition

6 E:O#iR/Interface description

HiJ: SKM2505NR 414\ L VCC {2y 3.5 V~ 5.5V, HIRZERAT 100mA. FEir £z 1 HLIE 1 Hh 7 i
JCE 2 H % (10uF A1 1uF)
Power supply: SKM2505NR 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 i [1: SKM2505NR #5152 Ff— A 58 B X T A 51 iHiE UART .
UART port: The SKM2505NR series supports a complete duplex series channel UART.

RS232 Hi°f: SKM2505NR 41 ] #uith - RS232 #| UART bridge, HiJL{EH-5V~+5V.
RS232 level: The SKM2505NR series uses a single-chip RS232 to UART bridge, which is 3.3V driven
EIA/TIA-232 and V.28/V.24.
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FEINO. | Z&Fk/IName % Input/Output f#iid/Describe % ¥E/Remark
Micro-Fit 3.0 #3:k/ Micro-fit 3.0 connector
RS232 P
1 RXD | UART Serial Data Input
-5V~+5V
2 GND G Power Ground Reference Ground
RS232 #°F
3 TXD 0 UART Serial Data Output
-5V~+5V
4 VCC P Power Supply VCC:3.5V~5.5V
7 B 4%{4/Electrical characteristics
& %R ZH/imit Parameter
¥ /Parameter = /Symbol BKXE XA
B /ME/Min.
IMax. [Unit
HE/power supply
it i B /Supply Voltage VCC 35 55 \%
W AHiH/ 10
I/O ##£/1/0 Features VIO -5.5 55 \%
RF %i NZh%/RF Input power RF_IN 0 dBm
H R P /ESD RF_IN 2000 \
3% /Environment
17t 6. /% /Storage temperature Tstg -40 105 °C
15 % Humidity 95 %
& #5451 /Electrical specification
%1 m/AME | BE | BKE | B
Z¥/Parameter ¥ 5 ISymbol
/Condition | /Min. [Type | /Max. | /Unit
H. Y5 HL [ /Supply voltage \V/el6; 35 5 55 \%
#45 \ i [ /input high voltage VIH 35 55 Y
i NKJE/input low voltage VIL -5.5 -3.5 \%

6/14

SKM2505NR-40MXT-DA-001,A/1




SKYLAB

Simplify Your System
PRYIT R TIZEHARA BR 2 7]

SKM2505NR-40MXT-#i k% 15

%4 H = i Joutput high voltage VOH loh=4mA 5 v
i H % [ /output low voltage VOL lol=4mA 5 v
T./F i /Operating temperature Topr -40 85 °C

& GNSS #4rIhft/Electrical characteristics one standard deviation (1 0 ) GNSS partial function

¥ /Parameter

#iik/Description

B HLZE R /Receiver type

GPS L1CA
QZSS L1CA

1575.42 MHz

L1 Galileo E1

(E1B+E1C)

1561.098 MHz BDS B1l

GPS L5
QZSS L5
Galileo E5a
BeiDou B2a

L5 1176.45 MHz

TTFF

#JE3)/Cold Start: 28s

5 8 /Warm Start: 16s

= Bh/Hot Start: 1s

H i $/Re-acquisition: 1s

Y5 T #E/Power consumption

EREE/Tracking: 69~75mA @5V Typical

ffi3k/Acquisition: 57~75mA @5V

REUE /Sensitivity

¥R E#/Tracking: -165dBm

#i3k/Acquisition: -148dBm

IKF 52 ALK [Horizontal

positioning precision

H 3 % fiZ/Autonomous positioning: 1.2m

RTK: 1.0cm+1ppm(H)
6.0cm+1ppm(V)

% i F £ /Speed precision

0.05m/s

NMEA 5357 1% %/
The NMEA update rate

RN 1Hz, &7 10Hz

EEVEBR #l/Operational

constraint

5I75/Dynamic<4g

=1 fE/Altitude < 50,000m

% ¥ /Speed <<500m/s
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8 MR~} /Module size

TXYZHO

2
a8/Sdo ﬁ
aVIAUS

K 4 SKM2505NR-40MXT Log/#r&E

| 50.7
R
| b S‘; @ L Unit:mm
o ] f ]
g =
Connector Cable
I U -
L Unit:mm
.'! - *
= /1
=/ L]
2K /Line length K& /Length (mm)
L 3000+50
L 5000450
L 8000150

B 5: SKM2505NR-40MXT R~
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9 {# F i EH/Operation instruction

¢ E{5#:0/Communication interface
SKM2505NR-40MXT #& 4t 7i-as , HorpeR 0 0 I T ARIE DEGR . AR Z2ER, 1 2 BRAKH .
SKM2505NR-40MXT provides two serial ports, of which serial port 0 is used to send satellite information and
input/output differential information, and serial port 2 is closed by default.
PN B SNSRI - 3R 75, ER A 8 il hr. O AiarfBaesr, 1 fAifs b (8-N-1) 773k, e sk
A 115200, ATARSE FH 7 25K, B BBy = .
The SKM2505NR-40MXT module provides two serial ports. Serial port 1 is used to send satellite information and
receive difference information, and serial port 2 is used to receive odometer information and input and output
difference information.
& E{EHE/Frequency of communication
HAT, RGSCFL 1thz~10hz FEEE R, BRlE 1hz.
Currently, the system supports the output data refresh frequency of 1hz ~ 10hz, and the default is 1hz.
& T{E#5 |/ Operation mode
SKM2505NR-40MXT HiHfe it i TAER: B ahub i AU B AEs 0. BRI sz, mrLlEd AT
5 TC B R v A
The SKM2505NR-40MXT module provides two working modes: mobile station mode and reference station mode.

The default is mobile station mode, which can be configured to base station mode through AT command.

10 EA)fEHr/Statement parsing

10.1 NMEA 0183 1/3iX/ NMEA 0183 Protocol
7 10.1-1 NMEA-0183 #ii i {5 5./ Nmea-0183 Output information

NMEA #4i% fifiik ERIN
GGA SENL R E R 19F
GSA T PEEE ¥
GSV CI/INERS 05N 1%
RMC R E LS B 11
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% 10.1-2 HRIREFENICHES/ Table 13.1-2 Identifier mnemonics

PR/ Identifier 527 /Data type

GB Jb=H# 5/ Beidou Model

GP GPS ##=/ GPS Model

GL GLONASS ##%:/ GLONASS Model
GA GALILEO #::{/ GALILEO Model
GN Z 1t/ Dual-mode Model

10.2 GGA -Ef #1215 B/ GGA - Location Data Information

B EE AL E . EA A E AR .

This statement contains location, location time, and location accuracy.

$GNGGA,023344.000,2233.6896,N,11405.3616,E,2,73,0.38,24.0,M,-1.9,M,,*5D

% 10.2-1 GGA iEa)#% =/ Table 13.2-1 GGA statement formats

AN/ . e r
4 Fr/Name i A7 /Unit Hii& /Description
/Example
i&4] 1D/Statement ID $GNGGA KIIER N GGA 15 E
UTC Ha] 023344.000 hhmmss.sss i 7 24 =X
4 [ [Latitude 2233.6896 ddmm.mmmm J&Z 53 #%
N=d1t4: S=pri%hi/
4 & /Latitud N
Fel/Latitude N=Northern latitude S=South latitude
£ J¥/Longitude 11405.3616 dddmm.mmmm & 73 4% =X
E:/\QZ W= QX/
2% [Longitude E .ij: - P .
E=East Longitude W=West Longitude
Je g AN ~?§L§/
ij{k 2 JLI 2R 9.2-2/ See the table 9.2-2
Positioning state
A A E/
Number of satellites in 73 Jul# 0 #| 24/ The range is from 0 to 24
use
HDOP 7K~ & K+
/HDOP horizontal 0.38
precision factor
MR L Level 24.0 KM
Hb 7K TH = ¥ /Geoidal
KK EEEEZ eoida 19 M
height
K56 {8 /Proof test value *5D
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EOL <CR> <LF> gE i bR £ 5/ End identifier
# 10.2-2 ENLVIREHIA/ Table 13.2-2 Location status description
¥ {ti/Value fiii4/Description

0 e S s E LS BN AT I/ No location or location information is unavailable
1 SPS #3/ SPS model

2 DGNSS, SBS #:{/ DGNSS, SBS model

4 RTK [l % f#%#/ RTK fixed

5 RTK % i/ RTK float

10.3 GSA -45 T E1Z B/ GSA - Current satellite information
B RS B IE e TR, w28, S LER PRN {55 X PDOP, HDOP, VDOP 415 5.
$GNGSA,A 3,196,195 19,20,199,06.11,17,12,05,09,194,0.63,0.38,0.50,1*01

% 10.3-1 GSA &A%/ Table 13.3-1 GSA statement formats

Z ¥ /IName ~El/Example |FAZ/ Unit f#i&/Description
&%) 1D/ Statement ID $GNGSA FKHEAN GSA 5 E
1= 1/ Mode 1 A % 9.3-3/ Table 9.3-3
1 2/ Mode 2 3 % 9.3-2/ Table 9.3-2
= TEID{EERE/D . -
. ﬁ).gﬁ f . H—E1EM Sv 58/
information about the satellite 196 ) . i
. Sv information of the first channel
in use
= TEID{EERE/D . .
. @Eﬁ f . B (5IEM Sv E R/
information about the satellite 195 ) i
in Use Sv information of the second channel

TEID{EE/D " . . .
CAHRE ID R/ i Sv (558 CREEFTIUAZ) SV information

information about the satellite <Null> i )
) for twelve channels (null if not in use)
in use
e /
PDOP 0.63 o i EAG LR
Synthesize position accuracy factor
HDOP 0.38 7K~F-¥%5 £ [X-F-/ Horizontal accuracy factor
VDOP 0.50 T EAE [ 1/ Vertical precision factor
156 {E /Proof test value 1*01
EOL <CR> <LF> g5 A bR ERF End identifier

% 10.3-2/ Table 13.3-2
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i /Value f#iiA/Description
1 A7/ Not locate
2 2D jEfi/ 2D position

% 10.3-3/ Table 13.3-3

fE/Value f#ii& /Description
M Fohik$t 2D 53 3D #i:{/ Manually select 2D or 3D mode
A Hahik$ 2D #3 3D #iz{/ Automatically select 2D or 3D mode

10.4 GSV -°] L L E{5 B/ GSV - Visible satellite information
PEAE AL Al L AR PRNs, 7 67 A1 A 2545 2
This statement contains PRNs, azimuth and elevation of the visible satellite.
$GPGSV,5,1,18,196,70,097,45,195,62,066,45,19,60,093,46,20,60,262,44,1*63
$GBGSV,8,1,29,22,77,103,46,10,69,232,39,07,65,197,42,61,64,189,,1*7B

% 10.4-1 GSV iEAj#& /Table 13.4-1 GSV statement formats

4 FkIName J~Ml/Example | #f7/ Unit & /Description
B IE AR GSV 5 8/
{547 D/ Statement ID $GPGSV . HOULERT GSV IR .
Indicates that the statement is GSV information
GSV E45 E/Indicates the 4 AR GSV 1EA] 5
total number of GSVS Total number of GSV statements
RN GSV ik EE TL4kI
GSV & HifE & ] Zli%m/@ﬁ IEEELNE YIRS
Order in GSV statements
CIB/UNER=Y =¥ SV 18 EEIEIBNER ST 7]
Visible satellite information Total number of currently visible satellites
T A ID/ Satellite ID 196
HEY=: /
) im% 70 J¥/Degrees Ju [l 00 2] 90/ The range is 00 to 90
Satellite elevation angle
TP E Tl Satellite Azimuth 097 J¥/Degrees | i 000 % 359/ The range is 000 to 359
N JulE 00 3] 90 ( UpSESON
{1 L£(CINO) 45 dB-Hz G 00 2/ 90 CREAMNE
Range 00 to 90 (null if not in use)
T A ID/ Satellite ID 20
T2 Satellite elevation
s angle 60 J/Degrees 5 FE 00 %1 90/ The range is 00 to 90
TR 17l Satellite Azimuth 262 J¥/Degrees | i 000 % 359/ The range is 000 to 359
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- JuH 00 3] 90 ( SN
{52 LL(C/NO) 44 dB-Hz i 00 290 CREAMHE
Range 00 to 90 (null if not in use)
R4 {E /Proof test value *63
EOL <CR> <LF> 25 bR E R End identifier

10.5 RMC -##H 2115 2/ RMC - Recommended Location Information

BEiE A B S E A ) A RS R

This statement contains satellite location information for the recommended location.

$GNRMC,023344.000,A,2233.6896,N,11405.3616,E,0.03,154.65,130822,,,D,V*05

% 10.5-1: RMC iEA)#% 5/ Table 13.5-1: RMC statement formats

ZFr/Name ~l/Example | A7/ Unit i /Description
K IIER]IN RMC (5 2/
&%) ID/ Statement ID $GNRMC
Indicates that the statement is RMC information
UTC K] 023344.000 hhmmss.sss
A=%E O V=2 AR A/
1§ FIRAS/ User state A
A= Data in use V= Data not in use
4 & /Latitude 2233.6896 ddmm.mmmm R
N=1t4h S=fi4i/
4 & /Latitude N
N=Northern latitude S=South latitude
2 J%/Longitude 11405.3616 dddmm.mmmm  J& 73 4% 5
E=R4& W=Z/
2 ¥ /Longitude E
E=East Longitude W=West Longitude
% /Speed 0.03 #i/Paragraph
Jifi falAzimuth 154.65 ¥ /Degrees
UTC H i 130822 ddmmyy
144 f/Declination <Null> #/Degrees AL M2 /Nl if not in use
WA #8175 151 /Magnetic ul E=AR% W=iZ/
<Null>
declination azimuth E=East Longitude W=West Longitude
TE N 5 A=H3l;, N=A {7, D=DGPS, E=DR/
Positioning Mode A= automatic, N= unlocated, D=DGPS, E=DR
K56 (& /Proof test value *05
EOL <CR> <LF> 45 bR B End identifier
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11 B & 73/ Contact Information

Skylab M&C Technology Co., Ltd.

HYIT R TREEARFRAF

ks ERYITT Je HE Xl M TV ZR B R SR Tk bl 9#) b7 6 4%
Hii%: 86-755 8340 8210 (Sales Support)

Hii%: 86-755 8340 8510 (Technical Support)

£ 3: 86-755-8340 8560

46 : technicalsupport@skylab.com.cn

W% www.skylab.com.cn www.skylabmodule.com
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