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1 FEi i /Product introduction

SKYLAB SKM2302DR H A #ik A7\ BDS XKL (B1+B2) , Bl fT GNSS & A H AR A% ek
BOR, N HUE AL B SR AR B HE R 1 8 A ik 55 - SCRFFU BDS (JB=F=4RB1C) BEXE 5: Fiafk
RN A FERIELE BDS (5 5 BB R B R AR (ean, Bl EESEHE), iR atsesem 3
SENLARIRTT 5 o
SKYLAB SKM2302DR has an embedded BDS dual-frequency antenna (B1 + B2), which module
integrates GNSS positioning technology and inertial sensing technology to provide continuous and
accurate positioning services for navigation and positioning applications. Support receiving BDS
(Beidou third-generation B1C) satellite dual-frequency signal; and combine the sensor fusion algorithm
can provide perfect navigation and positioning solution even when BDS signal quality is poor or even

lost (such as tunnel, garage and other environments).

Figure 1: SKM2302DR-40MXT Top View

2 HLAINF/Applications

& Z5E RS E 51 /High precision vehicle navigation
& AR BEASE /Intelligent transportation of buses

& ZpfE i /Remote vehicle monitoring

3 FEhhEE R /Features

& Bl =4 B1C 4B /Support the Beidou third-generation B1C frequency band
& 7 BDS/INS 4 A SHiE it AR/Support for BDS / INS, combined navigation and positioning

technology
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& EE5E RN T A FREE S ffi/Sustainable navigation in the case of signal loss
& NE 6D IMU, FF 3 FlhniEE R 3 flifEiZ{/Built-in 6D IMU, support 3 axis accelerometer

and 3 axis gyroscope
& RN E KL 25 x 25 x 4.0mm 111 35 x35 x4.0mm/ Embedded ceramic antenna 25 x 25

x4.0mm and 35 x35 x4.0mm
& G035 R AR VB (S P NEMAO0183/ Plug and play standard communication protocol

NEMAO0183
& T /FiRFETEHE/Operating temperature range: -40~85°C
& 774 ROHS, CE, FCC #rif/ Compliance with ROHS, CE, FCC standards

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

4 BN %E X/Interface definition

iy ] 371x0 | [@@]| | 4vee

| » 1RXD |22 2GND
RS232
1 RXD
2 GND
3 TXD
4vCe

Note:
RXD: Serial Data Input To SKM2302

TXD: Serial Data Output From SKM2302

&l 2: SKM2302DR-40MXT 5 X/Interface definition

5 #O#R/Interface description
HLE: SKM2302DR #4514 A\ HLE VCC JE N 5V(3.5 V~ 5.5V), HLRERA/NT 300mA. FETE

HHL YR 15 8 RS (LOuF AT LuF) .
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Power supply: SKM2302DR series input voltage VCC range is 5V(3.5V ~ 5.5V), the current requirement
is not less than 300mA. Place decoupling capacitors (10uF and 1uF) close to the interface power
supply.

UART ¥iI1: SKM2302DR 2513045 — N e B T R 51iliE UART.
UART port: The SKM2302DR series supports a complete duplex series channel UART.

RS232 H1°F: SKM2302DR Z %Il #18 Fr UART TTL fl RS232 Hi V4544 -
RS232 level: The SKM2302DR series uses a single-chip RS232 to UART bridge.

Pin No. | Pin name | 1/0 | #i&/Description Z1E/Remark

Micro-Fit 3.0 Connector

UART AT 8454 A ] SKM2302/
1 RXD I RS232
UART Serial Data Input To SKM2302

2 GND G | Hy5H/ Power Ground 2 Hh/Reference Ground
Sk B SKM2302 ff) UART AT 5040 4
3 TXD O RS232

/UART Serial Data Output From SKM2302

4 VCC P | It H/Power Supply VCC:5V(3.5~5.5V)

6 e /Performance introduction

BiH/ ltems 2% /Parameter
B A Type of receipt BDS: Bl1l, B1C, B2A
ERiEETracking -160dBm
R ISensitivity ‘ o
fizk/Acquisition -152dBm
SERLKG ] Position 2.0m CEP50 (Open Sky)
¥ [Z/Accuracy i _
B R #  /Velocity 0.1m/s
o % JE5)/Cold Start 30s
& {vL B 18] /Acquisition Time
# 5 B)/Hot Start 1s
NMEA i tH 4522/
1Hz
NMEA output frequency
n =1 FE/Altitude Max 18,000m
i PG Y ‘ _
H ¥ Velocity Max 515m/s
Operational Limits
JiniE £ /Acceleration Less than 4g

WAk /Mechanical characteristics
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R ~FISize

50.7* 48.5 * 18.5mm

HJRThFE/Power Consumpt

ion

i JE/Voltage

5.0V(3.5~5.5V)

i Yit/Electric current

50mA(Typical)

TAEF3E/Operating environment

TAFIR G

Operating temperature

-40 ~+85 C  CIVEFSE&0r st

(A FISITE) TR

-40 ~ +105 C
storage temperature
Y2/ Humidity =95%
81 7K By 242 55 2% IP67
- UART $dii#e 0. UB0E£15K VY Heflii 8K V;
PRUERT LA

HLYR#Z 1 HBM 24 4KV,MM >4 400V

KekFaPr/Antenna design

A RS IExternal
25 x 25 x 4.0mm+35 x35 x4.0mm
dimension
F#rB1l. B1C #i &S
i 5 /Frequency point
T B2a #i A
FH¥t/Impedance 50Q+10%
Hi b /Axial ratio 3 dB max

¥4k /Polarization

# H4k(RHCP) /Right polarization (RHCP)

7/11

SKM2302DR-40MXT-DA-001,A/1




SKYLAB

Simplify Your System

RYINT R Tz E AR H PR A A SKM2302DR-40MXT #i#%+5/Datasheet

7 FEHR~F/Module size

i %} -{1 L Unit:mm
W 3 /2
2 S ]
Connector Cable
1 % )
L Unit:mm
.lr! * +
o
ESAN K /Length (mm)
L 3000450
L 5000450
L 8000450

B 4: SKM2302DR-40MXT R}t
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8 ZI ER#E/Installation and calibration

8.1 &I/ Installation notice

BRI R A AT NI, W DR AR A AR AT B B 5 2 AR oA AL o FEDE
TR AR, B HBUE TR T AR AR RIOAL B AR, K S BUSEER TAE R .
The module must be rigidly connected to the vehicle carrier to ensure that it has no relative
displacement with the mounting body during initialization and driving. In the process of vehicle driving, if
the module appears any position change relative to the vehicle body coordinate system, will cause the

module to work abnormally.

8.2 IR/ Way to install

BB & — A =R BEBRACRT — D = B T, IR A B B RS, SCRPREHUAR R T 2 A4 A
PRAAL R AN E 2. Bln: S/, WRl— 8 M R LR B 224k
The module contains a three-axis gyroscope and a three-axis accelerometer, and has built-in fine
The self-calibration algorithm supports the free installation of the module at any installation angle
relative to the coordinate system of the car body. For example: fully horizontal installation, tilt a certain
amount

Angled installation and flip installation, etc.

8.3 &/ Calibration

2hes PRElL AERTE IR BT REATIRERRAE, X B B ZBAREAMEL RS S H AT 5 5.
After installation, disassembly, and online upgrade, calibration operations are required to estimate the
installation status and sensor parameters.

BEARE R, EORZERFERINITRE, BRSO3 (ATHEAN 3D sEfz. pdop <3 H CNR>
28dB) .
Throughout the calibration process, the vehicle is required to be in a relatively open, road-level
environment (3D positioning, PDOP < 3 and CNR > 28dB are available).

FAEIEA D IR

Basic steps for calibration:
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1) BEHR[E E 22 hr, FEARXS TR HoK-F RS2 L RS, JTH0 B sk, 0107 Rk R 4r ) T2 AT
WA, R R HEIA B B R
1) The module is fixed and installed, and after the relatively open and horizontal road surface is
stopped and powered on, the automatic calibration will begin, during which good satellite visibility
should be ensured to meet the requirements of the calibration environment.
R PENLfE, FiERIE 20s DAL, SRJE RIS N B DEE R 40km/h BLE, FREITREIAEE T LA
=20km/h HZATHEED 10s.
2) After the module is positioned, it needs to stand still for more than 20s, then accelerate in a straight
line to more than 40km/h in a short time, and drive at a speed of =20km/h for at least 10s in an open
environment.
3) EIEWATHARE T, MIEWHZEE{FLN —ML 90° WA EMARE.

3) In normal driving conditions, pass a left turn of nearly 90° and a right turn at normal turning speed.

8.4 JRAEW/Status query
KHETERE, AP TTER NMEA SIS S B IIEIEEER T INS RE.

Once the calibration is complete, the user can check the NMEA message to confirm that the module
has been successfully activated for INS status.
$GNTXT...INS, A... 2L NMEA JHER/ZR INS AJH .
$GNTXT...INS, A...An NMEA-like message indicates that an INS is available.
$GNTXT...INS, V...258L NMEA JHEX/R INS ArTH .
$GNTXT...INS, V...An NMEA-like message indicates that the INS is unavailable.
$GNTXT...INS, E...2&fL NMEA JHEXIR INS vFfEH
$GNTXT...INS, E...An NMEA-like message indicates that the INS is being evaluated.
$GNTXT...INS, G...Z Ll NMEA HEFK/x BDS Efi.
$GNTXT...INS, G...NMEA-like messages indicate BDS positioning.

SGNZDA,122042.000,16,08,2021,00,00*41

SGNTXT,01,01,04,INSV,11,,,,FLG,1,0000,1,0*18 =3 {RERTKER

B 7 INS JREHH (NS FTH)/Figure 7 INS Status Output (INS is activated)
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9 BtF& A 3:\/Contact Information
Skylab M&C Technology Co., Ltd.
TN R THEEARERAH
Huhb: GRYITT e DCRE AT G R bl 6 R 11 4%
Address: 11th Floor, Building 6, Hongchuang Science and Technology Center, Fucheng Street,
Longhua District, Shenzhen,Guangdong, China
F1E/Phone: 86-755 8340 8210 (Sales Support)

H1E/Phone: 86-755 8340 8510 (Technical Support)
f2E/Fax: 86-755-8340 8560
M 48/E-Mail: technicalsupport@skylab.com.cn

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