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1 72 G4 /Product Introduction

SKG123NRD & — 3 e P B8 (¥ 11 111 i 4 B2 52 AL 119 GNSS BLHBTER L 5 i PR B i T Bl s SCRF GPS.
t3k. GLONASS. Galileo f1 QZSS %4t CHF L1+L5 XUHUERL, HAENL . &R The & | 1 se i VR D it

#t 1PPS (1Pulse Per Second) ki s 5 FE M S TN RE .

SKG123NRD is a high-performance GNSS module for high-precision positioning, the module contains
high-performance satellite receiver chips that support GPS, Beidou, GLONASS, Galileo, and QZSS, supports
L1+L5 dual-frequency positioning, has positioning, timing functions and autonomous integrity monitoring

functions, and provides 1PPS (1Pulse Per Second) second pulse signal and inertial navigation function.

K 1: SKG123NRD IE#E/Top view
2 H#EIN FH/Applications
& FEA/ Smart agriculture
kG 433 S /High-precision vehicle positioning

Fufi E kg B RTK/ High-precision RTK for base stations

* o o

HoAth 7K B2 A7 & IR 2%/ Other high-precision location services

i i IFeatures

3 7
& VTEZ ARG, LB/ Support for multi-system, multi-frequency band
& ¥ RTK sk & 7/ Support RTK high-precision positioning
& ¥ RTCM2.3-3.3 #riil/ Supports RTCM2.3-3.3 protocols
& SRR S fi/Dead reckoning(DR) algorithm is supported
4

Tl e bR/ Industrial standard
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& S 16x12mm (K x %) / Dimensions: 16x12mm (I x W)

*

4 #HSJ5ME/Electrical specification

& RS %/limit Parameter

4 RoHS, FCC, CE / Compliance with RoHS, FCC, CE

Z¥/Parameter 75 /Symbol £ /]ME/Min. B A /E/Max. B A7 Unit
HJE/power supply
fit e 3 J%/Supply Voltage VCC -0.3 3.6 V
WKL/ 10
I/O ¥#£//O Features VIO -0.3 3.6 \Y
P LR 3P/ESD RF_IN 2000 \%
I 3E/Environment
1t iR f¥ /Storage temperature Tstg -40 85 °C
5% /Humidity 95 %
& #5551 /Electrical specification
2¥/Parameter | F5/Symbol | %4F/Condition | B/ME/Min. | HEE/Type | FKfEH/Max. | HA7/Unit
FE Y5 HL & /Supply
VCC 3.0 3.3 3.6 \%
voltage
Y5 HL & /Supply
V_BCKP 2.2 3.0 3.6 \%
voltage
i\ =k finput
VIH 24 3.6 \%
high voltage
K Einput
VIL 0 0.6 \%
low voltage
i H 7= s Joutput
VOH loh=4mA 2.8 \%
high voltage
g1 A & Joutput
VOL lol=4mA 04 \
low voltage
TAFMREE
Topr -40 85 °C
/Operating
5/19 SKG123NRD-DA-001,A/0
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temperature

W AT BRI, B ROV S TR LS (1 ZhAE,  RIEERIEA/NT 150mA.

Note: During the hardware design circuit process, please reserve sufficient power consumption, i. e. the current is

not less than 150mA.

V_BCKP # & Wi/ V_BCKP Considerations:

1. V_BCKP HJE A AR FHER TAF s R A e /ME, 5 UREHRIE IR IR T AR .

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

2.7F Continuous 3, F, V_BCKP & KiEHi A 100pA, B8 BB de /L, R ASHERF A3 AN /] 78

SERSER LS

2. In Continuous mode, the maximum current consumption of V_BCKP is 100 py A, which will gradually exhaust

the battery, so it is not recommended non-rechargeable battery.
3. T AR F T 7 R L U IR S 1 R B
3.Select the appropriate resistance according to the charging current of the battery.

4. PE MCU A% RLER ) V_BCKP,  LAHEAERLERBE A S IR I HH 5 A B

4.1t 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.

5 {#:ge¥etr/Performance evaluation

& BARE—EREE (10 ) GNSS #4rDikE/Electrical characteristics one standard deviation (1 0 ) GNSS

partial function

Z¥/Parameter #iR/Description

1602 MHz GLONASS L10F

GPS L1CA

QZSS L1CA
K 71 i
P25 /Receiver type L1 SBAS L1

1575.42 MHz
QZSS L1 SAIF

Galileo E1
(E1B+E1C)
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1561.098 MHz BeiDou B1l

GPS L5
QZSS L5
Galileo E5a
BeiDou B2a

LS 1176.45 MHz

& JE8)/Cold Start: 28s

i3 /Warm Start: 28s

TTFF
#JE Bl/Hot Start: 1s
B 5 sh/Auxiliary start: 5s
¥R E#/Tracking: -165dBm
ffi$k/Acquisition: -160dBm
R E/Sensitivity % A #)/Cold Start: -148dBm

155 /Warm Start: -148dBm

A Bh/Hot Start: -156dBm

H = & fii/Autonomous positioning: 1.2m

7K 58 A0 K5 [Horizontal

positioning precision

SBAS: 1m

RTK: 1cm+1ppm

RTK % /Timing precision RMS: 20ns

% i K% £ /Speed precision 0.05m/s

[ 4% i /Course accuracy 0.3degrees

GNSS:1~10Hz
¥4 45K/ Data output
RTK:1~10Hz
frequency
RTK+DR:1Hz

545 /Dynamic<=4g

#EVE TR #/Operational constraint | /& /Altitude<=50,000m

% ¥ /Speed<=500m/s
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6 =% X/PIN Definition

RTC_EINT GND
NC VCC
PPS V_BCKP
SPEED UARTO_RX
NC UARTO_TX
NC RXD1/SCL
EINT_IN TXD1/SDA
Top view
CHIP_EN UART2_RX
ANT_POWER UART2_TX
GND FWD
RF_IN EINT_OUT
GND GND

&l 3: SKG123NRD &2 X/pin definitions

7 & H#R/Pin description

iﬁf? %“ﬂ?f:'(ele [o] {§ FA 3t B /Description B E/Voltage(+5%)
SRR AMBERAE T 10ms [EH
1 RTC_EINT | +3.3V
-, FEHUER ) RTC B (A I & 25)
2 NC B
3 PPS o) GPIO10; PPS #bfikii s S +2.8V
4 SPEED | WS ORI R R ) +2.8V
5 EFUSE P_IN | eFuse it +1.8V
6 NC s
7 EINT_IN | [FNUSIEEREE YN +1.8V
8 CHIP_EN | RGN, KRS A R +3.3V
8/19 SKG123NRD-DA-001,A/0
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9 ANT_POWER O | AR LA e by +3.3V
10 GND G F GND
11 RF_IN | KRB TN /

12 GND G FHL Y5 1 GND
13 GND G F Y5 b GND
14 EINT_OUT O | GPIO32; #hif HOST ffiAk4in +1.8V
15 FWD | GP1026; 5 ik [ 11 1) J g\ +2.8V
16 UART2_TX O | GPIO5; UART2_TXD +2.8V
17 UART2_RX | GPIO6; UART2_RXD +2.8V
18 TXD1/SDA 0] GPIO3; UART1_TXD; # & k% +2.8V
19 RXD1/SCL I GPIO2; UART1_RXD: #% & 45Uk +2.8V
20 UARTO_TX O | GPIO7; UARTO_TXD; T [1Ki% +2.8V
21 UARTO_RX | GPIO8; UARTO_RXD; i Mk +2.8V
22 V_BCKP P HAy s, 2.2V-3.6V 2.2V-3.6V
23 vVCC P TAEHE: 3.0-3.6V 3.0-3.6V
24 GND G FELYE 1 GND
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8 ML )X~} /Machine Dimension

T )

A
L AL LA L
G E F E D
CHEE B oo
=
N
O I | <
L ITTTTITTTTT [TTTTTTITTITTIIT 1
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 29 3.0 3.1
G 0.9 1.0 1.3
H 0.82
M 0.7 0.8 0.9
N 0.4 0.5 0.6
K 0.8 0.9 1.0
Weight 1.69
K 4: SKG123NRD #Li /X~ /Machine Dimension
10/19 SKG123NRD-DA-001,A/0
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9 &3#% i %/Reference circuit

mesmons p—ifET T G 00 YN
= NC VOO i
PP BRI iy PP V_BLEP = VAT VETE
SPEED AT BT, 00 g SFEED UARTD RX UARTD_ R0 ksl
Lrima 5 Eéus.e lﬁa}’:u @T:x JI_)( LARTO_ToD_po7
L WSCL el ]
T G e ENT-M TEDHS0A, by R
RESET_N CHIP BN UARTZ RX AL ¥ AT R e
AT POWRELDUT (‘-<—1§- AT PowER UARTZTX —;-ﬂ—;)% Ty Tam bos
FwD NG _UARTY T8 W00
RE_IN 3> 1{ RFM EMT-OUT ey T T
s GMD GND j
GHD — — "o
41
4 N T : FE1  BLMISAGIZISNY
- 1 o — 2 o a0
PR3 {——— 2 FPg V_BCKP [ _L--.
SPEED SPEED UARTD RX =
i emse UARTD Tx (20 anF
GPSANT Bl e RXDIECL (2P L
\ / L EmT-N TXDWS0A (L6 s
BlCHP EN  LARTZ Rx U
AT EM,L}MEH UARTZ Tx [0
OHM TRACE o Pt _LE—( AT
- I 1L eFn EMT.OUT L1 5
T g |||—h- o otan 13
RGN
Foutt
VANT o
w 303
NCEIEASTIMA ?
L] ouT =
=]
(-] .
¢ -:

L
ol T,
3 = =]
I 2uf— =0 1uF I:I TaF

K 5: SKG123NRD £ Hij%//Reference circuit

10 7= EFJi/Matters need attention

SKG123NRD BHAE N — K St RE M AL & MRS, MRS, W2 s — e I, k.
As a high-performance vehicle-mounted integrated navigation system, SKG123NRD module also requires users
to pay attention to some matters during use, as shown in the following table:
% 10-1/ Table 10-1

F5
/No.

HEM/

Importance degree

Vi % T.{F/Preparatory work

T, WS, RN O RAR A EEOR,  HIE N

1 Before powering on the device, ensure that it is securely installed. There .

is no specific installation angle requirement and it is self-adapting.
HRT, [ R SKG123NRD, RETCHE 5

Before the device is powered on, the car body is fixedly connected to

11/19 SKG123NRD-DA-001,A/0
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SKG123NRD, and the module does not shake;

)G, AR #£3) SKG123NRD;
3 W75 /Must
After the device is powered on, the SKG123NRD cannot be moved.

TEARB T, IR~ GPS/BD # 4% HHE M #hX

4 Before moving, make sure the user's GPS/BD system outputs the W25 /Must

v

specified protocol

7 10-2/ Table 10-2

Fs » H ZE/Importance
H & SfivIaa 1k f/Composite navigation initialization process
/No. degree
bHJE, §iE5-10 UL E, FERCFN RS RILEYILEL:
1 After the device is powered on, hold for more than 5-10 seconds to WhZii/Must

complete the attitude initialization of the navigation system.
TR AR, EIER EAINEGE R E A RS, DR A .

2 After 2 minutes of driving, accelerate and decelerate operation on straight W Zi/Must

road in order to identify mounting Angle.
Frifif)$SPAIRMSG,90 H PR R E AN 3 IR IIZRTE R, BRI #E A%
B CAnZEE . B 4. IBH)TERETE 11.6

3 W25 Must
Enter complex environment (e.g. garage, tunnel) after 5-10 minutes of

driving
Rk EHES FE1. 2. 3485

4 After powering on again, you can omit the step of straight acceleration

and deceleration to identify the installation Angle (see table No. 2).

He FHIYIA R, EWERE S ERIEE G MTRORL Lo, A5 HEEANG BT, da
TR 2 LR A 2 U
During the initialization process of the integrated navigation module, it is suggested that the vehicle should first
run in a non-sheltered environment for about a few minutes, and then enter a sheltered environment, so that the

positioning effect of the integrated navigation module will be good.
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11 {EA)fEHT/Statement parsing

11.1 NMEA 0183 1/3iX/ NMEA 0183 Protocol
% 11.1-1 NMEA-0183 #ii i 15 5/ Nmea-0183 Output information

NMEA 4i{/NMEA protocol iR/ Describe #RIN/ Default
GGA 5E A7 #1315 B /Locate data information 1 7F/0Open
GSA 217 2215 E/Current satellite information $T7F/Open
GSV A i, P2 {5 B /Visible satellite information FT7F/Open
RMC 47 2 115 B /Recommended location information $T7F/Open
* 11.1-2 FRIRFFELICAY/ Table 11.1-2 Identifier mnemonics
PR/ Identifier 527 /Data type
GB Jb2} 4538/ Beidou Model
GP GPS 15/ GPS Model
GL GLONASS #5{/ GLONASS Model
GA GALILEO #:5/ GALILEO Model
GN Z it/ Dual-mode Model
11.2 GGA -/ 355 B/ GGA - Location Data Information
iER RS BN E . BT E . ELIREE.
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
# 11.2-1 GGA iEHJt% =/ Table 11.2-1 GGA statement formats
%4 Fr/Name /Ej;:iuple A7 /Unit Hii& /Description
ifif) ID/Statement ID $GNGGA RYIEAN GGAHE R
UTC ifa] 023344.000 hhmmss.sss fif 73 #0142
£ % /Latitude 2233.6896 ddmm.mmmm B 534 X
: N=JtZh S=riZh/
FhiiLatitude N N=Northern Iati:fde S=Séfuth latitude
£ J¥/Longitude 11405.3616 dddmm.mmmm & 73 4% 2
=4 =%
#[i/Longitude E E=East Lolrfgii;ile VV\\//=V%;’£/ Longitude

13/19 SKG123NRD-DA-001,A/0



SKYLAB

Simplify Your System

GRYINTH R T2 BOARAT R 2 =

SKG123NRD ##% 45 Datasheet

AN \#L?/
?Mﬂk 2 VL 12.2-2/ See the table 12.2-2
Positioning state
CE A TR E
Number of satellites in 73 Jil# 0 %] 24/ The range is from 0 to 24
use
HDOP 7K1 ¥ £ A+
/HDOP horizontal 0.38
precision factor
R = B Atitude 24.0 KIM
7K HE T 15 £ /Geoidal
kﬂkﬁﬁ{ﬁ& eoida 1o M
height
R4 {8 /Proof test value *5D
EOL <CR> <LF> g5 bR £ 75/ End identifier

% 11.2-2 ELLIREHIR/ Table 11.2-2 Location status description

$fE/Value fiiik /Description
0 58 S s E A5 BN A FI/ No location or location information is unavailable
1 SPS #:{/ SPS model
2 GNSS, SPS #&:{/ GNSS, SPS model
3 PPS #&:{/ PPS model

11.3 GSA -4 T E/E B/ GSA - Current satellite information
AR R SRR TR, ek, 2 2R PRN {5 5 & PDOP, HDOP, VDOP %15 5.

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

satellite and the PDOP, HDOP, VDOP, etc.

$GNGSA A,3,196,195,19,20,199,06,11,17,12,05,09,194,0.63,0.38,0.50,1*01

% 11.3-1 GSA &A%/ Table 11.3-1 GSA statement formats

4 Fk/IName 7~ /Example| |47/ Unit J#iik/Description
&%) 1D/ Statement ID $GNGSA FWHiIEA] N GSA R
=L 1/ Mode 1 A % 12.3-3/ Table 12.3-3
3 2/ Mode 2 3 # 12.3-2/ Table 12.3-2
L R D 5 5 . N
F—{E1E M Sv {58/
ID information about the satellite 196
_ Sv information of the first channel
in use

14/19
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CfEHTE ID E8/

ID information about the satellite 195

% AEER SV E R/

_ Sv information of the second channel
in use

A ID R/

ID information about the <Null>

T TAFIER SV ER CREAINAZS) /Sv

o information for twelve channels (null if not in use)
satellite in use

SR BRI T
PDOP 0.63
Synthesize position accuracy factor
HDOP 0.38 7K F-¥% FZ X1/ Horizontal accuracy factor
VDOP 0.50 3 FUR5 2 [Al 1/ Vertical precision factor
K5 {fi /Proof test value 1*01
EOL <CR> <LF> 4E R bR LR/ End identifier

% 11.3-2/ Table 11.3-2

{i/Value f#iiA/Description
1 A& 47/ Not locate
2 2D jEfi/ 2D position
3 3D i/ 3D positioning

#* 11.3-3/ Table 11.3-3

i /Value f#iiA/Description
M FahikFF 2D 53 3D #E/ Manually select 2D or 3D mode
A H zhik$¢ 2D 53 3D #3{/ Automatically select 2D or 3D mode

11.4 GSV -1] L LE {5 E/ GSV - Visible satellite information
BRI SR WL TR PRNs, J7 6L A AV A S5 B
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

% 11.4-1 GSV &A% /Table 11.4-1 GSV statement formats

% FR/Name ~il/Example | H.47/ Unit & /Description
&) 1D/ Statement ID $GPGSV KU HAER Y GSV {5 &/

15/19 SKG123NRD-DA-001,A/0
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Indicates that the statement is GSV information
GSV & $f5 E/Indicates the 4 AR GSV 1EA]
total number of GSVS Total number of GSV statements
KBRS GSV B H A JLAK/
GSV % HE R 1
AA Order in GSV statements
IR/ MER=EE EFSY 18 B IR BMEN=PSY 7]
Visible satellite information Total number of currently visible satellites
T & ID/ Satellite ID 196
TR/
_ “J% 70 /Degrees 5 FE 00 %1 90/ The range is 00 to 90
Satellite elevation angle
TE il Satellite Azimuth 097 J¥/Degrees | i 000 #| 359/ The range is 000 to 359
. 6 00 2] 90 CRAEH NI N=) /
&l L (C/NO 45 dB-H
R E( ) z Range 00 to 90 (null if not in use)
T & ID/ Satellite ID 20
HEl Satellite elevation
B anQI; vat 60 F¥/Degrees [l 00 #] 90/ The range is 00 to 90
TR il Satellite Azimuth 262 J¥/Degrees | i 000 #| 359/ The range is 000 to 359
e Ju ¥ 00 2] 90 ( ISP
(=18 L (C/NO) 44 dB-Hz G 00 290 CREAMNE
Range 00 to 90 (null if not in use)
156 {5 /Proof test value *63
EOL <CR> <LF> #EH bR E 5 End identifier

11.5 RMC -##H 2115 B/ RMC - Recommended Location Information

BEiE A B S E A ) A BB 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

% 11.5-1: RMC iE4)#% 5/ Table 11.5-1: RMC statement formats

4 Fk/Name ~l/Example | #.f7/ Unit Hii& /Description
KA BLIER] N RMC {5 8/
i&1a) D/ Statement ID $GNRMC
Indicates that the statement is RMC information
UTC I} A 023344.000 hhmmss.sss
A=E#E 2 V=% /
i R4S/ User state A B S V=R AR b
A= Data in use V= Data not in use

16 /19
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£ % /Latitude 2233.6896 ddmm.mmmm 5%k
Fh/Latitude N N=Ncrther':_|ajthitileS js%ith latitude
2 J%/Longitude 11405.3616 dddmm.mmmm - J& 73 4% 5
=5 =%
#[/Longitude E E=East Lolrfgi?z:e VV\\//=V@V<;:t/ Longitude
# ¥ /Speed 0.03 #i/Paragraph
Jifi falAzimuth 154.65 J¥/Degrees
UTC HH 130822 ddmmyy
ti 4w ff1/Declination <Null> ¥/Degrees A% F U 423 /Null if not in use
A #4177 fiz/Magnetic E=AR% W=iGZ/
<Null>
declination azimuth E=East Longitude W=West Longitude
TEN AR A=H3l;, N="KEfiz, D=DGPS, E=DR/
Positioning Mode ° A= automatic, N= unlocated, D=DGPS, E=DR
R4 {8 /Proof test value *05
EOL <CR> <LF> Z5 bR £ End identifier

11.6 $SPAIRMSG,90 —{fi 5455515 |- DR Related Information

AN RS EPR EYSE

$PAIRMSG,90,023344.000,3*59

% 11.6-1: PAIRMSG,90 i) #% 2/ Table 11.6-1: PAIRMSG,90 statement formats

% Fr/Name Nl/Example | HLA7/ Unit Hiik/Description
KO HIEHR) N DRE R/
i&f] 1D/ Statement ID  |$PAIRMSG,90
Indicates that the statement is RMC information
UTC Hsa] 023344.000 hhmmss.sss
15 G R A/ DR state 3
1256/ /Proof test value *59
EOL <CR> <LF> L5 bR E S End identifier

% 11.6-2/ Table 11.6-2
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{i/Value f#iiA/Description
0 AHI/DR_Solution_Unkonw
1 #)451k/ DR_Solution_|Init
2 ¥ i1t/ DR_Solution_Coarse
3 fa e R4/ DR_Solution_Stable

11.7 $PAIRMSG,91 —-VMDS #H%15 E.- DR Related Information
IiE A E B R AHRER .
$PAIRMSG,91,023344.000,1,0"46

% 11.7-1: PAIRMSG, 90 &) #% 2/ Table 11.7-1: PAIRMSG,90 statement formats

4 Fk/Name ~BI/Example | #.f7/ Unit Hii& /Description

RWILE A DR A5 S/

i&a) |ID/ Statement ID  |$PAIRMSG,91
Indicates that the statement is RMC information

UTC K] 023344.000 hhmmss.sss
37/ Dynamic state 1
AR 0
R {H /Proof test value *46
EOL <CR> <LF> Z5 bR £ 7F End identifier

% 11.7-2/ Table 11.7-2

i /Value f#iiA/Description
0 A1/ Unknown
1 45/ Static
2 575/ Dynamic

% 11.7-3/ Table 11.7-3

fE/Value f#ii& /Description
0 F 41/ Unknown
1 SR ' J/HARSH_ACCELERATION
2 JiER A 4/ HARSH_DECELERATION
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4 $ 4777 185 /HARSH_TURN
8 723543 /HARSH_LANE_CHANGE
16 filf#%/HORIZONATAL_WARNING
32 THiEN % /ROLLOVER

64 K Fai s ISTABILITY_WARNING
128 EULER_ANOMALY

12 BX & 73/ Contact Information

SKYLAB M&C Technology Co., Ltd.

TN R TRHEEARF R AT

Mk BRI e 4 DCRE S A TE G B R PO 6 R 11 %

Address: 11th Floor, Building 6, Hongchuang Science and Technology Center, Fucheng Street, Longhua
District, Shenzhen,Guangdong, China.

HiE/Phone:86-0755 8340 8210 (Sales Support)

HiE/Phone: 86-0755 8340 8510 (Technical Support)

f& H.IFax: 86-0755 8340 8560

HRFH/E-Mail: sales1@SKYLAB.com.cn
%k /Website: www.SKYLAB.com.cn www.SKYLABmodule.com
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