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1 7= 5i&if v /Product Introduction

SKG123N H ¥t f1FE SKG123N. SKG123ND. SKG123NT. SKG123NR F1 SKG123NRD, &—zk L1+L5
MU ks L mPEAER) GNSS SsE hifidk, ftk GEWS [N S K GPS. BDS. GLONASS. Galileo LM QZSS
MEREMRGE. JEHHF AGPS: il /mithae. mrlSErEm ez 51 %, W sEIPOE ST GNSS Efiz.
SKG123N Series modules include SKG123N, SKG123ND, SKG123NT, SKG123NR and SKG123NRD, isa L1 +
L5 dual band, high precision, high performance GNSS field positioning module, module can support GPS, BDS,
GLONASS, Galileo and QZSS satellite positioning system, and support AGPS; integrated high performance, high
reliability positioning engine, can achieve fast and accurate GNSS positioning.

SKG123N #ft M GNSS mik e fir, 7T LK E A 55
SKG123N Provide conventional GNSS high-precision positioning, which can realize meter-level positioning
service.

SKG123ND $2fft # GNSS ks FEE M AME 3@ Ak 55, BIEERC T 6 i IMU JF30FF DR 5%, W& 6
M IMU 95 F1 GNSS JRAA %, #f CRIEHRRIELAE GNSS 15 5 AEAEEUE T H 55 IGO0 Nt Re R AR 7 fr 1

an)
[aYay

SKG123ND Provide conventional GNSS high-precision positioning and inertial navigation positioning services.
The module integrates 6-axis IMU and supports DR algorithm, which can integrate 6-axis IMU data and GNSS
raw data to ensure that the module can perform superior positioning performance even when the GNSS signal
does not exist or the signal is weak.

SKG12NT &AL H M GNSS ki B M AN N I35, SEBL b B3
SKG12NT Provide conventional GNSS high-precision positioning and timing services to achieve high-precision
timing.

SKG123NR $i¢fit RTK ML 2 73 ik BE AL, € MR REATIE 10em,  SEHLHOK R E AT o
SKG123NR Provide RTK phase difference high precision positioning, positioning accuracy can reach 10cm, to
achieve centimeter-level positioning.

SKG123NRD $2ft RTK AL 22 73 ik B2 Ar A3 5 L AR 55, SEILE K ZMMEE 5 72 i
SKG123NRD Provide RTK phase difference high-precision positioning and inertial navigation positioning services,

to achieve centimeter-level and inertial navigation positioning.
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Bl 1: SKG123N IEXLE/Top view

2 AN F/Applications
& 5451/ Auto navigation
& FHNEHRSEE RTK 545/ High precision RTK navigation
& EEE S/ Vehicle inertial navigation
& RTK &=k e 2 v/ High-precision localization of the RTK is used
& N/ Time application

& LIS/ Remote vehicle monitoring

3 7% S /Features

& L1 37¥ GPS, GLO, GAL, BDS, QZSS %%/ L1 supports GPS, GLO, GAL, BDS, QZSS systems

& L5 ¥ GPS, GAL, BDS, QZSS/ L5 supports GPS, GAL, BDS, and QZSS

& ¥ SBAS(WAAS, EGNOS, MSAS, GAGAN)/ Support SBAS(WAAS, EGNOS, MSAS, GAGAN)

& ¥ RTCM(v2.3 F1 v3.3)/ Support RTCM(v2.3 Al v3.3)

& HrAEIES P NEMAO183/Plug and play standard communication protocol NEMAO0183

& 7 FF AGPS: EPO, EASY, NVRAM, hotstill/ Support AGPS: EPO, EASY, NVRAM, hotstil

& ERE) TTFF: % J)azh <28s (CTTFF is 24s with GLO); #Jg 3l <1s/ TTFF: cold start <28s (CTTFF is 24s
with GLO); hot start <1s

& G55 BB E RS FE AL B 45 R/ It has better positioning accuracy and location effectiveness

under weak signals

& 74 RoHS, FCC, CE /Compliance with RoHS, FCC, CE
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4 &F4MEI Advanced features

AGNSS Support for Fast TTFF (EPO™)
AGNSS (EPO™) #&ftFuill 4 & Tt 4/ 36 Zofs LANGE TTFF, F P nT L B B o4 M 28 W FTP ik 2% T
3| GNSS 5%, [T FHiEEALEIIETIXN, GNSS 5% i Fl EPO #uils thh i & 15
The AGNSS (EPO™) supply the predicated Extended Prediction Orbit data to speed TTFF, users can download
the EPO data to GNSS engine from the FTP server by internet or wireless network, the GNSS engine will use the
EPO data to assist position calculation when the navigation information of satellites are not enough or weak

signal zone.

EASY™
EASYME ik AU, TP e A7 4 Bh R 4t .l HLIT GNSS 5134 J Zhit B AT s8N EE (FeZ 1k 3 KD,
TR PG BARAEBI A AE T, WA 2B TAEERE, GNSS 524 ff X 85 BT e, Btz aets A il
TAEE A BT AR N R E AR TTRF 2. & Bl (VBACKUP) 2 b2 1.

The EASY™ is embedded assist system for quick positioning, the GNSS engine will calculate and predict
automatically the single emperies (Max. up to 3 days) when power on, and save the predict information into the
memory, GNSS engine will use these information for positioning if no enough information from satellites, so the
function will be helpful for positioning and TTFF improvement under indoor or urban condition, the Backup power

(VBACKUP) is necessary.

RTK- Real - time kinematic

SKG123NR Fil SKG123NRD . #f RTK Thft. N HF RTK IhRE, ZAHEH R 2@ UART B0 RTK &£
EEE. RTK BB Bl — /g g i B al o H At T X 8 B oARAR 36 . BROABCE &, BEHei R T Hc )1
18 1E B 2 S IR AL 1) S8 RS

SKG123NR and SKG123NRD support the RTK function. To support the RTK function, the module needs to
receive the RTK correction information through the UART interface. RTK correction information can be
transmitted using a cellular module or other terrestrial network technology. Under the default configuration, the
module tries to achieve the optimal positioning accuracy based on the received correction data.
LR R — 2% RTCM 20N, FHEN RTK 7R, — BAR BB B e, Bt N RTK

EREI. RTK AT, A a) SCELE K 20 ks e
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When the module receives an RTCM information flow, it enters the RTK floating point mode. Once the carrier
phase ambiguity is determined, the module enters the RTK fixed mode. In the RTK fixed mode, the module can
achieve high-precision positioning at the centimeter-level.

HWHAE 60 FPPY, F kil BE NS 1 E PR BT RTK 7% m A U)#e 2] RTK [ 2 #1220 (8] 18] B
PR WSS Th)

Usually within 60 seconds, the mobile station is able to determine the carrier ambiguity and switch from RTK

floating point mode to RTK fixed mode. The time interval called the convergence time.

DR- Dead Reckoning

SKG123ND Fil SKG123NRD # 3k DR Thii. Mkt TA SHTEHE 55 H A . SR OOR g 5 &
MEG, HAEEWRS . jrdt oy s a8 KAEZN, HRETEE S8 aZEMELT,
HRENSTEVEIIBEIE | IR T IR S5 555 5 IR P Se g 8L, Wk FE e . VEAIE B L SCRY (SkyLab_SKG123ND_
M H datasheet) .

The SKG123ND and SKG123NRD modules support the DR function. Module can combine satellite navigation
data and wheel speed, gyroscope and accelerometer information, so that the vehicle state changes (such as
speed, forward direction or vertical displacement) , even the case of satellite signal partially or completely blocked,
It can still achieve continuous and high-precision positioning in weak signal environments such as tunnels and

urban canyons. See the details in the document {SkyLab_SKG123ND_#ii%&+ datasheet) .
%} Timing
SKG123NT 2 #4Z it thfE. #2464t 1PPS (1Pulse Per Second) #b k{55 fl ik 10Hz 1) PVT {525 .

PEAI(E B RS (SkyLab_SKG123NT_#i#% 35 datasheet) .

SKG123NT Support the timing function. Provide 1 PPS (1Pulse Per Second) second pulse signal and PVT

information output up to 10Hz. For details, see the document {SkyLab_SKG123NT_#i#&+: datasheet) .
AIC_Multi-tone active interference canceller
BT S ARGER T AR (Wi-Fi. GSM/GPRS. 3G/4G. E74) , HWHE S RS GPS HIHE:IL.
B A VR PO BR s o] LAk B 8RB ARG AR ST, AEA SR BT IS L T PR = GPS
Felltie /1. SKG123N 7] LUK 2218 12 AL IEE TP -
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Because different application (Wi-Fi , GSM/GPRS,3G/4G,Bluetooth ) are integrated into navigation system , the
harmonic of RF signal will influence the GPS reception. The multi- tone active-interference canceller can reject
external RF interference which come from other active components on the main board, to improve the capacity of
GPS reception without any needed HW change in the design. SKG123N can cancel up to 12 independent

channel interference continuous wave.

5 {&% A& O/Transmission and peripheral interface

5.1 PPS
okt (PPS) : SKG123N R HEARF KGRI Al ikl PPS {55, PPS {55 Al NAME RS- RN DIfE,
Bkt e BRI, KEFE 15ns & 24h, BRE LT &R — AN Bkl
Second pulse (PPS): The SKG123N provides a very accurate time pulse PPS signal, the PPS signal can provide

the timing function for the external system, the pulse width is adjustable, the accuracy is15nsevery 24h, by default,

it output a pulse per second.

5.2 UART

SKG123N M 7 pii~d: 1, Hrf, UARTO AT k38 DM BRI ZE 2 E S, UART2 FlFHiIA . fith
ZOMER . SRR . BT TIRE, WSS S RAUN LVTTL B BRABUR% 0y 115200bps, it
"N 921600bps, & HHECRFR A - BATRCE. -

The SKG123N module provides two serial ports. Serial UARTO is used to send satellite information and receive
differential information, and serial port 2 is used to input and output differential information.Support data
transmission, firmware upgrade function, input / output signal type is LVTTL level. The default port rate is
115200bps, which can be set up to 921600bps, and the serial port port rate can be configured by the user.

5.3 #@{ZHiF/Frequency of communication

HEl, RGSCFHHH 1hz F1 10hz EEREREHTE, BRASIEN 1HZ.
Currently, the system supports the output data refresh frequency of 1hz and 10hz. The default frequency is 1hz.

5.4 &E{SPhi/Communication protocol

H AT, SKG123N #Ef & Wi NMEA0183 ¥, #ilt: GPGGA. GPRMC, GPGSV, GPGSA.
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At present, THE SKG123N module outputs common NMEAOQ0183 protocols, such as GPGGA, GPRMC, GPGSV

and GPGSA.

5.5 #E#l|fy4/Control command

SKG123N R4t 3 Fr H st 5 1 & d5 il 2 5K

BRI L AR R AL BRI DT 3

W T IhRE, (2, SKG123N Li:fffEE, B SKG123N

The SKG123N system supports the following functions by sending control commands through the serial port.

However, the SKG123N cannot save the Settings. That is, the SKG123N output the default mode every time it is

powered on.

6 HS%rE/Electrical specification

& HFESHNimit Parameter

Z¥/Parameter f#5ISymbol &/IME/Min. BA{E/Max. | HEAI/Unit
HLJE/power supply
fit B FL [T /Supply Voltage VCC -0.3 3.6 \Y;
WARIH/ 10
I/O %514:/1/0 Features VIO -0.3 3.6 \%
RF % N J)%/RF Input power RF_IN 0 dBm
i L R 47'/ESD RF_IN 2000 v
¥#3%/Environment
4R % /Storage temperature Tstg -40 85 °C
Y5 /Humidity 95 %
& H5S%¢1E/Electrical specification
BRAE ;WA
Z¥/Parameter | £75/Symbol | %/¥/Condition | B/ME/Min. | JLF{E/Type
/Max. [Unit
FL YR HL I /Supply
VCC 3.0 3.3 3.6 \%
voltage
FHL Y5 FL R /Supply
V_BCKP 2.2 3.3 3.6 \%
voltage
9/23 SKG123N-DA-001,A/1
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i\ = finput
VIH 24 3.6 \Y,
high voltage
i N & /input
VIL 0 0.6 \%
low voltage
i H = s Joutput
VOH loh=4mA 2.8 \%
high voltage
1 K Joutput
VOL lol=4mA 04 \%
low voltage
TARIRE
/Operating Topr -40 85 °C
temperature

TE: AR A A BRIl G SR, PTULOIRELE — R SR R, I RO B R T, B A dh
T AW K ZhAE, RIFA/NT 150mA.

Note: This product has a complex integrated navigation algorithm, so the power consumption is higher than that

of ordinary navigation modules. Please reserve enough power consumption for this product during the design of

hardware circuit, that is, the current is not less than 150mA.

V_BCKP /# & Wi/ V_ BCKP Considerations:

1. V_BCKP AN AR T 477 AR o SR A e IMEL, A5 R TSR I Ak .

1. The V _ BCKP voltage shall not be lower than the minimum value of the recommended operating voltage,
otherwise the module cannot work normally.

2. 1t Continuous £\, V_BCKP i KFE N 100 n A, XRAE BB HFES, LA HER T H AR

FL RV

2. In Continuous mode, the maximum flow consumption of V_ BCKP is 100 1 A, which will gradually exhaust
the battery, so it is not recommended Electric battery.

3. TR R LY T R R A ) HEL R

3. Select the appropriate resistance according to the charging current of the battery.

4. @GN MCU Sk V_BCKP, DUEERBLHLE A S 5 IRZS I 55T 5 k.

4. It is recommended that the V _ BCKP of the module be controlled through the MCU to restart the module when

the module enters an abnormal state.

10/23 SKG123N-DA-001,A/1
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7 YEgE¥etR/Performance evaluation

F£1: FE5EEME/ Table 1: Product Characteristics

#&M:/Characteristic SKG123N | SKG123ND | SKG123NT | SKG123NR | SKG123NRD

T ° ° ° ° °®

&%
KT - - - - -
FRUERSE GNSS ) °® ° - .
4 - - ° - .

Ui
DR - ) - - °
RTK - - - ) °®
UART ° ) ° ° °
HfEEN SPI . . . - -
12C ° ° ° ° °
T X8 LNA ° ) ) ) °
R T St AU E U ) ) ° ° °
6 i IMU - ° - - Py
L1C/A ) ) ° °® °
GPS L5 ) ° ° ° °
L2C - - - - -
L1 ) ) ° °

GLONASS

L2 - - - - -
E1 ° ) ° ° °

E&R
Galileo E5a o [ ) o [ ] o
E5b - - - - -
B1I ) ) ° ° °
BDS B2a ) ) ° °® °
B2l - - - - -
QZSS L1C/A ) ) ° °

11/23 SKG123N-DA-001,A/1
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L5 [ ] [ ([
L2C - - - - -
IRNSS L5 - - - - -
SBAS L1 o [ J - - -
TAEREJEH: 40 ° C £+85 ° C
1R G
g EJa . -40 °C £+90 °C
JsF: (12.2 £0.15) mm x(16.3+0.3) mm x(2.4 +0.20) mm
VBRI
HiaE: £ 099
% 2. P*ihPERE/ Table 2: Product performance
¥ A SKG123N SKG123ND SKG123NT SKG123NR SKG123NRD
¥ ' (GPS+ EEIN 46mA 66mA 46mA 48mA i€
GLONASS+ BRI 44mA 69mA (INS) 44mA 58mA(RTK) 1 €
Galileo+BDS | Backup #&
25pA 25pA 25uA 25pA FsE
+QZSS) X
R (GPS+ GBI -147dBm -145dBm -145dBm -145dBm FsE
GLONASS+ EECER -159dBm -157dBm -157dBm -157dBm FsE
Galileo+BDS
HRER -165dBm -165dBm -165dBm -165dBm FsE
+QZSS)
SRR B 26s 26s 26s 26s 5
TTF (AGNSS
BE3) 16s 16s 16s 16s FsE
RKp) 1
A =bn) 1s 1s 1s 1s FrE
SEAR A 16s 16s 16s - -
TTFF (EASY
Y=k 2s 2s 2s - -
TR 2
HIE ) 1s 1s 1s - -
SEA IR B 5s 5s 5s - e
TTFF (EPO
Ny =k 3s 3s 3s - s
TR 2
Y=k 1s 1s 1s - 5
12 /23 SKG123N-DA-001,A/1
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HE: 1.2m H¥: 1.2m
K ek H¥: 1.2m | H¥: 1.2m H¥E: 1.2m RTK: 2cm+ | RTK: 1cm+
Tppm Tppm
W S ] - - RTK: <10s RTK4: £55E
PVT: 1~10 | PVT: 1 Hz/10 | PVT: 1 Hz/10 PVT: 1 Hz PVT: i
Hz Hz Hz (RTK) (RTK)
HEHAER
GNSS Ji4h | GNSS JHur% | GNSS JRun% GNSS JFi5% | GNSS JRan%k
ﬁ[?ﬁ 1 Hz TE 1 Hz TE 10 Hz ?E 1 Hz TE 1Hz
1PPS }EE 1 20ns 20ns 2ns 20ns 20ns
T RERE 1 0.2 m/s 0.05 m/s 0.2 m/s 0.05 m/s 0.2 m/s
BRKEZ: 10000 m
AR B 500 m/s
BwANIEE: 49
8 & BIE XI/PIN Definition
scL GND
SDA VCC_IN
GPIO10 VBAT_VRTC
EFUSE UARTO_RXD
UART2_RTS UARTO_TXD
UART2_CTS UART2_RXD
SKG123N
VIO18 Top View UART2_TXD
CHIP_EN UART1_RXD
VCC_RF UART1_TXD
GND GPIO26
RF_IN LNA_EN
GND GND

Kl 3: SKG123N EHixE pin definitions

13/23
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9 B #iR/Pin description

EHmS | EHEX/Pin X
o) 1% Fi ¢ B /Description Hi FE/Voltage(+5%)
/Pin No. name
1 SCL DI GPI0O2; 12C_SCL/I2C H 4T % +2.8V
2 SDA DIO | GPIO3; 12C_SDA/I2C 47 ¥4 +2.8V
GPIO10; PPS #fiki {5 5 i Hi/Second
3 GPIO10 DO +2.8V
pulse signal output
4 EFUSE P _IN | eFuse fitHi/eFuse power source +1.8V
5 UART2_RTS DO GPIO0; UART2_RTS +2.8V
6 UART2_CTS DI GPIO1; UART2_CTS +2.8V
7 VIO18 P_out | DC1.8V Output/1.8V H i i +1.8V
Wi B A7, K4 % /Module reset,
8 CHIP_EN DI +2.8V
active low
A PR R 2 AL H v % Hi /Active antenna
9 VCC_RF P_out VCC
power output
10 GND G FHL Y H/Ground GND
11 RF_IN Al GNSS R&k#:M /
12 GND FHL Y5 H/Ground GND
13 GND 5 H/Ground GND
14 LNA_EN DO GPIO32; 4k LNA {5 fig 4 th +1.8V
15 GPI1026 DIO | GPIO26 +2.8V
16 UART1_TXD DO GPIO17; UART1_TXD +1.8V
17 UART1_RXD DI GPIO16; UART1_RXD +1.8V
GPIO6; UART2_TXD; #&HH Hki%E
18 UART2_TXD DO +2.8V
/Standby serial port transmission
GPIO5; UART2_RXD; # &k L35k
19 UART2_RXD DI +2.8V
/Standby serial port reception
20 UARTO_TXD DO GPIO7; UARTO_TXD; # [1ki%/Serial +2.8V
21 UARTO0_RXD DI GPIO8; UARTO_RXD; # [M#zit/Serial +2.8V

14 /23
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22 VBAT VRTC | P_in | % Hit/Backup battery: 2.2V--3.6V 2.2V--3.6V
23 VCC_IN P_in | I.{FH E/Operating voltage: 3.0-3.6V 3.0-3.6V
24 GND G FHL Y5 H/Ground GND
10 L)X ~F/Machine Dimension
W\ﬂﬁﬂlﬂ]ﬂm@
A
L LIHIRIRIAL AR AL |
G E F E D
BRI s
=
N
S n ] <
L TITTTTITTd [TTITTTITITIIITIT ]
T
Symbol Min.(mm) Type(mm) Max.(mm)
A 15.9 16.0 16.6
B 12.1 12.2 12.3
C 2.2 24 2.6
D 0.9 1.0 1.3
E 1.0 1.1 1.2
F 2.9 3.0 3.1
G 0.9 1.0 1.3
H 0.82
M 0.7 0.8 0.9
N 0.8 0.9 1.0
K 04 0.5 0.6
Weight 1.6g
4: SKG123N Hl# /X~ /Machine Dimension
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11 3% H & /Reference circuit

B r4

[20_SLVI_SCL_12 el GND ||. GMD MCC_IN
2C_SLV0_S0A 103 SDA Voo
AG53I5_GPIOW RS v BCkp |22 VBAT_VRTC
EFUSE 4| BT UARTD RY |2 UARTD_RXD_I08
UARTZ_ATS_IOH 5 UART? RTS  UARTD TX UARTD TXD_IOT
UARIT2 TS 04 UAAT2 CTS  UART2 RX LART2_FXD_IO6

violda o — 7 lwiois UARTZ TX UART2_TXD_I08

CHIF_EN 3 " 7
o m CHIF_EN UART1_RX
VCC_IN ANT POWER UARTI_TX

RF_IN 1L "IN ANT_ON

UART 1_RXD_IOTE
UART 1_TX0_s7
A GPIODE
LRA_EN_I0z

—L_ GND SHE12IN END

GRcz Y 5CL GND -15—“| FB1 BLMISAGI21SN1
GRICa S04 vEG = = A 0 +3V3
GRICE PPS V_BCKP e - &
& BT UARTD Fx 2L . J_
ey 51 UART2 ATS  UARTO_TX
WICT_OUT 2 L o 1
G 8| UARTZCTE  UARTZ RX [18 = 0.1uF
Vio18 UARTZ Tx 18 L
2] CHIF EN UARTY_RX = =
_ANT %3 ANT POWER  UARTI_TX |8
50 OHM TRACE ] 11 GhO GPIt2s |12 7. . .38
RFIN ANT_ON |- < RXDD
L1 5 | 21 anp BnD 3 >f>mm
_<' SKEGIZIN

v u £33
KCEZZBAZIMR ?
m ouT |2
(=]

EN_GPSY EN & mI}

cs cs c4 =] ci
——2 WF——0.1uF 0. 1uF ——2nF
0 uF

K 5: SKG123N Z% H #%//IReference circuit
12 A4 EH/ Software description

12.1 NMEA 0183 1/3iX/ The NMEA 0183 protocol is available

% 12.1-1 NMEA-0183 %15 5/ Table 10.1-1 NMEA-0183 Output information

NMEA 1/+{/NMEA protocol i /Description ERi\/Default
GGA & 7 #4515 2./ Global positioning system fixed data FTHFIY
GSA 277 T2{% 5/ DOP and active satellites FIFIY
GSV A L P15 B/ Satellites in view FIIFIY
RMC 47 2 115 B /Recommended minimum specific data FIFIY
GLL KAk FR1E B /Geographic position—latitude/longitude FIHFIY
VTG Hbu i 3 B 5 )5/ Course over ground and ground speed TIFIY
ZDA 4TI [E}(UTC1){5 E./Date and Time FIIFIY
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% 12.1-2 HRiIREFEhidES/Identifier mnemonic code

FRiRFF/Identifier #5257/ Data type
GB Jb=2} i/ Beidou mode
GP GPS %3/ GPS mode
GN GNSS #i:{/ GNSS mode
GA Gallileo #x{/ Galileo mode
GL GLONASS 1%t/ GLONASS mode

12.2 GGA-E i #3215 BIGGA- Location information

IR E KRk (VA (VA= R=E VA N TINN = V7 8

Contains the location, time, and precision factor of navigation positioning.
$GNGGA,022326.000,2238.3443,N,11403.0962,E,1,22,0.72,104.0,M,-2.2,M,,*69
# 12.2-1 GGA 1E4)#% :\/GGA Data Format

Z#IName Zpl/Example | HAfi/Units | fiiR/Description
4] ID/Message ID $GNGGA FMHiEA N GGA 15 2/ GGA protocol header
UTC HA)/UTC Position |  022326.000 hhmmss.sss I} 43 #04% 3 /Time seconds format
i/ Latitude 2238.3443 ddmm.mmmm & 4% 30/Degree split format
#f 5 N/S / N/S indicator N N=1t4 S=fi%
2 )%/ Longitude 11403.0962 dddmm.mmmm 73 #% =X
2% E/W | E/W
E E=AR% W=P54/ N=north or S=south
Indicator
SEAIRAS/ Position Fix
1 JLI 2= 10.2-2/ See Table 10.2-2
Indicator
oA PR E .
22 Jil#l 0 %] 24/ Range 0 to 12
[Satellites Used
HDOP 7K-F¥% & 5+ 0.72
R = EIMSL Altitude 104.0 KIM
FRAT/Unit M
K Hb 7K #E T 51 B2/ geoidal -
height '
IKAETTRI 43 A/ Level
M KM
surface division unit
9618/ Checksum *69
EOL <CR> <LF> 45 bR B/ End of message termination
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£ 12.2-2 ENDIRASHER/ Position Fix Indicators

¥{E/Value | fiik//Description
0 s ALk E 45 B AN H] I/ Unpositioned or positioned information is not available
1 SPS #z{/ SPS model
2 GNSS, SPS #i:{/ GNSS, SPS mode
3 PPS #iz/ PPS model

12.3 GSA-H 1T L E {5 E/GSA- GNSS satellites in using

e AR A BB Rk E TARRE , e 2R,

c%i H P AR PRN 15 B X% PDOP, HDOP, VDOP 45 H..

This statement contains the selected working mode of the module, positioning type, PRN information of used

satellites, PDOP, HDOP, VDOP and other information.

$GNGSA, A,3,199,195,08,26,09,31,16,194,193,27,03,04,1.07,0.72,0.79,1*05

$GNGSA A,3,67,66,,,,,,.,,,1.07,0.72,0.79,2*0E

$GNGSA,A3,,,,,.115,,,1.07,0.72,0.79,3*0E

$GNGSA A,3,37,20,07,,,,,,,,,,1.07,0.72,0.79,4*08

#12.3-1 GSA &A% /GSA Data Format

% #RIName 2445 /[Example |$.47/Units iR /Description
. FWIEA]N GSA B2
4] 1D/ Message ID $GNGSA
Indicates that the statement is GSA information
i, 1/ Mode 1 A %% 10.3-3/ See Table 10.3-3
i, 2/ Mode 2 3 % 10.3-2/ See Table 10.3-2
SfEH A IDER/
199 — {514 Sv 1 E/Sv on Channel 1
ID of satellite used
SfFEH A IDER/ -
195 2 {51E M Sv {5 E/Sv on Channel 2
ID of satellite used
SfEHTEE IDER/ <Null> +ofFERNSYER CGRERNAZ /
u
ID of satellite used Sv on Channel 12 (Null fields when it is not Used)
PDOP 1.07 vt for B FE K 1-/Position Dilution of Precision
HDOP 0.72 7K 4% & A T /Horizontal Dilution of Precision
VDOP 0.79 3 E K i [A T-/Vertical Dilution of Precision
LA *05
EOL <CR> <LF> ZE bR EFF/End of message termination
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#* 12.3-2/Table 10.3-2

{E/Value #iiR/Description
1 ARIENL
2 2D Efr
3 3D Efr
#* 12.3-3 /Table 10.3-3
{E/Value #iiR/Description
M FHhik £ 2D 8% 3D ik
A H3hk$% 2D 5% 3D i

12.4 GSV-1] . L2 {5 E/IGSV-GNSS Satellites in View

I IE AL AT L TR (1) PRNs, J7 6 FIAD A 5545 B

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,4,1,13,27,78,149,46,199,60,149,39,04,59,289,43,194,56,045,44,1*64
$GPGSV,4,2,13,195,54,108,43,16,50,008,43,08,45,203,42,26,33,038,40,1*5A
$GPGSV,4,3,13,09,28,313,33,31,28,098,42,193,26,167,39,03,11,233,39,1*52
$GPGSV,4,4,13,22,,,35,1*60
$GPGSV,3,1,10,27,78,149,50,199,60,149,48,04,59,289,46,194,56,045,45,8*6C
$GPGSV,3,2,10,195,54,108,46,08,45,203,48,26,33,038,36,09,28,313,31,8*54
$GPGSV,3,3,10,193,26,167,44,03,11,233,43,8*55
$GLGSV,1,1,02,66,38,231,37,67,31,297,33,1*7A
$GAGSV,1,1,02,05,,,41,24,,,41,7*72

$GAGSV,1,1,02,05,,,45,24,,,41,1*70
$GBGSV,3,1,11,07,65,346,40,37,50,357,43,23,33,068,26,10,32,262,41,1*7A
$GBGSV,3,2,11,20,28,264,35,01,,,42,02,,,36,16,,,42,1*48
$GBGSV,3,3,11,03,,,40,05,,,28,32,,,38,1*74

$GBGSV,1,1,04,37,50,357,41,23,33,068,45,20,28,264,37,32,,,41,4*44
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#* 12.4-1 GSV iEA)# X/ GSV Data Format

Z#RIName Zpl/Example| BAH7/Units #iiR/Description
&%) ID/Message ID $GPGSV F O EH) N GSV {5 2 /GSV protocol header
GSV &S H5 5/ A AR GSV 1EA) I 265
Number of Message Total number of GSV sentences
GSV # %5 5/ 1 AFKAER)N GSV B H A TLAK/
Message Number Sentence number of the total
IR/ MER=EE EFSY
- 13 7AW T2 S /Number of satellites in view
Satellites in View
T A& ID/Satellite ID 27
RN f4/Elevation 78 J/degrees| il 00 #| 90/ Range 00 to 90
TE 57 fIAzinmuth 149 J¥/degrees | Ju[f 000 #| 359/ Range 000 to 359
. 6 00 2] 90 CRAFFHMI A=) /
{318 Lt.(C/NO)/SNR(C/NO) 46 dB-Hz _
Range 00 to 99, null when not tracking
IR/ MER=EE EFSY
194
Satellites in View
T A& ID/Satellite ID 56 B /degrees| 7 00 #| 90/ Range 00 to 90
T E AP fH/Elevation 045 J¥/degrees | Ju[f 000 #| 359/ Range 000 to 359
. e 00 2] 90 CRAEAHII =) /
TE A fIAzinmuth 44 dB-Hz
Range 00 to 99, null when not tracking
B 56 {E/Checksum *64
EOL <CR> <LF> 45 iR £ /End of message termination

12.5 RMC-#t# £ /715 B/ RMC-Recommended Minimum locating information
e TE A6 S AT E A ) R SEALAE B
This statement contains the satellite positioning information for the recommended location.
$GNRMC,022326.000,A,2238.3443,N,11403.0962,E,0.01,169.33,120421,,,A,V*07

% 12.5-1: RMC i&a)#%3/ RMC Data Format

Z#IName Zpl/Example| Efi/Units #iiR/Description

&) ID/Message ID $GNRMC F W ILIES] N RMC {5 2/RMC protocol header
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UTC I} [8]/UTS Position | 022326.000 hhmmss.sss
A=HHE 2 V=% /A=dat lid
IR A /Status A B CF iﬁl?}%ﬂiﬁﬁﬁ. ata valid or
VV=data not valid
4%/ Latitude 2238.3443 ddmm.mmmm
7 N/S/ N/S Indicator N N=1t4: S=F§%h/N=north or S=south
2% /Longitude 11403.0962 dddmm.mmmm
% & E/W /E/W Indicator E E=%%4 W=yJ§%4/E=east or W=west
i# %/ Speed Over Ground 0.01 hil
7L fIC O
Ji L ffi/Course Over 169.33 i
Ground
UTC H #1/Date(UTC) 120421 ddmmyy
Tt Ak f1/Magnetic variation <Null> i3 A% FH U 5% /Null fields when it is not Used
) 7S IM ti
Eﬁﬁ.ﬁj.ﬁm. ag.ne ' <Null> E=4A% W=/i%4 /E=east or W=west
Variation Direction
. A=H 3z, N=A& i, D=DGPS, E=DR/
TENL /Fix Mod A
REAIRA/Fix Mode A=autonomous, N = No fix, D=DGPS, E=DR
K51 /Checksum *07
EOL <CR> <LF> 45 bR EF/End of message termination

12.6 GLL-#1 ¥ g /715 B/Geographic Position — Latitude/Longitude

AEHEMEERER.

This sentence contains the fix latitude and longitude.

$GNGLL, 2238.3443,N, 11403.0962,E, 022326.000,A,A*4F

#*12.6.1: GLL % #a#%:0/GLL Data Format

Z#RIName Z4/Example| FAH7/Units #iiR/Description
Message ID $GNGLL GLL protocol header
Latitude 2238.3443 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 11403.0962 dddmm.mmmm
E/W Indicator E E=east or W=west
UTC Position 022326.000 hhmmss.sss
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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

12.7 VTG-Hu 1 % B {5 B/VTG-Course Over Ground and Ground Speed
WG b TR A

This statement contains the ground speed information.

$GNVTG,169.33,T,,M,0.01,N,0.02,K,A*2E

% 12.7-1: VTG iE4aJk R/VTG statement format

Z#IName ZBl/Example | HA7/Units #iiR/Description
&%) ID/Message ID $GNVTG F I IE RN VTG 15 E/VTG protocol header
PLEAL S 25 1 TR )
000~359 /&, HIMH I 0 tF 1% %i/At 000~359
/Ground course with true 169.33
degrees, the front 0 will also be transmitted
north as reference
[5] FE 75F/Blank character T
PARE AL NS 25 (1 1 T AT 1)
/Ground heading with Nul 000~359 J&, FITH 1 O 4 # & %i/At 000~359
<Null>
magnetic north as degrees, the front 0 will also be transmitted
reference
(1] B #7/Blank character M
HbTH 3% % /Ground rate 0.01 Knots 000.0~999.9
[B]f& 45 /Blank character N
Hh T 3 % /Ground rate 0.02 Km/h 0000.0~1851.8Km / h
[A]FE 75 /Blank character K
A=HEEN, D=%4r, E={f%, N=H3ELtHq/
1% X 5 7~/Mode indication A A= autonomous localization, D= difference, E=
imputation, and N= invalid data
EOL <CR> <LF> 45 bR E R End of message termination
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12.8 ZDA-B 7] H #15 B/ ZDA-Date and Time
L)AL I TR AT H S R
This sentence contains UTC date & time, and local time zone offset information.
$GNZDA,022326.000,12,04,2021,,*49

% 12.8-1: ZDA iEH]#% 0/ ZDA Data Format

Z#IName Z4/Example| HfI/Units #iid/Description

&%) ID/Message ID $GNZDA R IEiEH) N ZDA 15 E/ZDA protocol header
UTC B[EI/UTC Time 022326.000 hhmmss CIf5380) %2

UTC H#/UTC data 12 H
UTC H#J/UTC Month 04 H

UTC HH#/UTC Year 2021 F
i} [X /local zone hours <Null>

K518/ Checksum *49

EOL <CR> <LF> 45 bR 575/ End of message termination

13 Ex &5 7/ Contact Information

Skylab M&C Technology Co., Ltd.

HYIH R TRIEHEARGRAH

Mk PRI e X A8 Tl AR B A< R T e 9#) )5 6 1%
Fiif: 86-755 8340 8210 (Sales Support)

i i4: 86-755 8340 8510 (Technical Support)

f£H.: 86-755-8340 8560

HE4H: technicalsupport@skylab.com.cn

W3k www.skylab.com.cn  www.skylabmodule.com
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