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1 P25/ IProduct Introduction

SKG123NR & — 3k e 1t B 1A T 1) JEL K 2% i g P88 o7 Uk 1) RTKOARE B, BEbi 60 35 v PR RE 1 [RS8 GPS L b=}
GLONASS. Galileo. QZSS i) LEIZEWHLE + SCHF L1+L5 BUE AL, BAEN . &I Dyhe & 5 3 56 i v il o)

fit, At 1PPS (1Pulse Per Second) k{5 5 FflmiA 10Hz i) PVT/RTK 5 B4 o

SKG123NR is a high-performance RTK module for centimeter-level high-precision positioning. The module
includes high-performance satellite receiver chip supporting GPS, Beidou, GLONASS, Galileo, QZSS, L1 + L5
dual-frequency positioning, positioning, timing function and autonomous integrity monitoring function, providing

1PPS (1Pulse Per Second) second pulse signal and PVT/RTK information output up to 10Hz.

Bl 1: SKG123NR IE#LE/Top view
2 AN F/Applications
& FEA/ Smart agriculture
¢ A RTK # £ /Personal timing equipment
& JLulEkSFE RTK/ high-precision RTK of Base station
*

HoAth v K B2 A7 & IR 4%/ Other high-precision location services

4% K IFeatures

3 7
& UFZ R4S, LB/ Support for multi-system, multi-frequency band
& 7FF RTK sk & 7/ Support RTK high-precision positioning
€ 7§ RTCM2.3-3.3 ¥}/ Supports RTCM2.3-3.3 protocols
& SRIREI K25/ Sub-meter navigation in complex environment
*

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

¢ 754 RoHS, FCC, CE / Compliance with RoHS, FCC, CE

4 #HSJ5ME/Electrical specification

& RS %/limit Parameter

Z¥/Parameter £§-5/Symbol B/ME/Min. B K1 /Max. A7 /Unit
HJE/power supply
fit B L [T /Supply Voltage vVCC -0.3 3.6 V
#|MAFIH/ 10
I/O 5£/1/0 Features VIO -0.3 3.6 \%
#f LRI /ESD RF_IN 2000 \Y,
FHE/Environment
1t iR f¥ /Storage temperature Tstg -40 85 °C
5% /Humidity 95 %

& #5551 /Electrical specification

Z¥/Parameter | £55/Symbol | %f/Condition | H/ME/Min. | #E{E/Type | B kfE/Max. | Bfz/Unit
LY HL [ /Supply
VCC 3.0 3.3 3.6 \Y
voltage
LY HL [ /Supply
V_BCKP 2.2 3.0 3.6 \Y
voltage
i\ =k finput
VIH 24 3.6 \Y
high voltage
K /input
VIL 0 0.6 \Y
low voltage
fig tH = i Joutput
VOH loh=4mA 2.8 \Y
high voltage
g1 A & Joutput
VOL lol=4mA 0.4 Y
low voltage
TARIRE
Topr -40 85 °C
/Operating
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temperature

B AR IERE T, A T AL UG IR, BIHRA N T 350mA.

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

not less than 350mA.

V_BCKP #&ZE 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. 7E Continuous 13X F, V_BCKP fKFEI N 100 1 A, SR i iZ B/, FUAHEREE AT 72
SERSER LS

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 non-rechargeable battery.

3. VEHR A HLH Y 7o HE R I A I R HEL R

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

4, FPGlE MCU ki) V_BCKP, DUEFERLLHE N F RS I 55T 8 g .

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.

5 #:fefekr/Performance evaluation

& BAEE—EIRMEZE (10 ) GNSS #4)-ThfE/Electrical characteristics (10) GNSS performance parameters

Z¥/Parameter #iR/Description

1602 MHz GLONASS L10F

GPS L1CA
QZSS L1CA
SBAS L1
QZSS L1 SAIF
Galileo E1
(E1B+E1C)

FUH1 27 Receiver type L1 1575.42 MHz

1561.098 MHz BeiDou BTl
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L5

1176.45 MHz

GPS L5
QZSS L5
Galileo E5a
BeiDou B2a

#JE3)/Cold Start: 28s

iS5 /Warm Start: 28s

TTFF
#J5E 3l/Hot Start: 1s
B 5 Zh/Auxiliary start: 5s
¥R E#/Tracking: -165dBm
i $k/Acquisition: -160dBm
R E/Sensitivity %A #)/Cold Start: -148dBm

155 /Warm Start: -148dBm

U Bh/Hot Start: -156dBm

7K 58 A K ¥ [Horizontal

positioning precision

H = & fi,/Autonomous positioning: 1.2m

SBAS:

RTK: 1cm+1ppm

RTK ¥4 &%/Timing precision RMS: 20ns
# % K5 5 /Speed precision 0.05m/s
i 17 ¥ ¥ /Course accuracy 0.3degrees

ERVEBR #/Operational constraint

545 /Dynamic<=4g

/=1 % /Altitude<=50,000m

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

RTC_EINT GND
NC vee
PPS V_BCKP
SPEED UARTO_RX
NC UARTO_TX
NC RXD1/SCL
EINT_IN SKG123N TXD1/SDA
Top view
CHIP_EN UARTZ2_RX
ANT_POWER UARTZ_TX
GND FWD
RF_IN EINT_OUT
GND GND

& 2: SKG123NR & IxE X/pin definitions

7 & H#R/Pin description

iﬁf? %ﬁ:f:;lpm [o] f§ FA 5t B /Description H £ /Voltage(+5%)

SRR MBI LT 10ms [EH

1 RTC_EINT | +3.3V
F, BEHUEH RTC MR (A B %)

2 NC B

3 PPS o) GPIO10; PPS #hfikii s St +2.8V

4 SPEED | WS ORI R R ) +2.8V

5 EFUSE P_IN | eFuse it +1.8V

6 NC s

7 EINT_IN | PRHR MBS 5 4 +1.8V

8 CHIP_EN | G A, KA +3.3V

9 ANT_POWER o) A VE R 2 Ak v i i L +3.3V

8/15 SKG123NR-DA-001,A/0
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10 GND G FLJE 1 GND
11 RF_IN | REAS THIN /

12 GND G FLJE 1 GND
13 GND G FHL Y5 1 GND
14 EINT_OUT o} GPI1032; 41 HOST fd gt +1.8V
15 FWD | GPI1026; 3 & Rk 17 517 17 5 g\ +2.8V
16 UART2_TX O | GPIO5; UART2_TXD +2.8V
17 UART2_RX | GPIO6; UART2_RXD +2.8V
18 TXD1/SDA O | GPIO3; UART1_TXD; # M [ki% +2.8V
19 RXD1/SCL | GPIO2; UART1_RXD: # I M2k +2.8V
20 UARTO_TX O | GPIO7; UARTO_TXD; FH#[1Ki% +2.8V
21 UARTO_RX I GPIO8; UARTO RXD: T M4k +2.8V
22 V_BCKP P F Ay Hi: 2.2V-3.6V 2.2V-3.6V
23 vCC P TAEHE: 3.0-3.6V 3.0-3.6V
24 GND G FLJE 1 GND

8 ML )X~} /Machine Dimension

W\‘jﬂm{ﬁ@ ]
A

_GNEJEJEEJEJ?I:JEJEEJEJEJEJ% L

L ELLFE i N

C T 1T T x L

>
\\_/

(@) ” 1 I ” <

L ITITTITTTT] [TTTTTTIITITTTIT 1
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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 0.4 0.5 0.6

K 0.8 0.9 1.0
Weight 1.69

& 3: SKG123NR #L#E X ~F/Machine Dimension

9 &3# i %/Reference circuit

HEC, YeacaLe )}-—1— RTC_EINT GMD
HNC

8
PP, BP0 ———— PPS _BCKF
spuu_umﬁ_ur:_ocbi SPEED 'Jmﬂ_ﬁx -
[T ERUSE LARTO_TX

BT e Y] BTN TXDIIS0A

RASET N 2}—& CHIP WARTZ Rx I

AT _powsRLout Cf—— L1 ANT POWER LUARTT TX
—I18d G WD
BF_IN ¥ 1L rFwy ENT-OUT
GMD

I
3
8
ﬂl

GHD —

FET1  ELMTSAGIZISNT
e WoL Yy ]
PPS f——————21 PPS V_BCHP J:._
5P£En§—‘-i s;EEﬂ uﬂu_r;i -~
GPSANT & e et nF
il i L entan TADIS0A =
Ecowr gn  wasTz Rx U
T ANT POWER UARTZ TX
el e ~I| 11 g.:’ﬁ ENT-OUT
L iff—"q] o oHD
IRG o
13-
VANT
2 el
NCEXERATME ?
1

o
I =
EN_GFE I en
= ot _I_m
=0 1F A 1eF

171 TF

4: SKG123NR &5 Hi#t//Reference circuit
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10 iEA)fENT/Statement parsing

10.1 NMEA 0183 1/3iX/ NMEA 0183 Protocol
7 10.1-1 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
#* 10.1-2 FRIRFFELICAY/ Table 10.1-2 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
10.2 GGA -/ 3515 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
# 10.2-1 GGA iEHJ#% =/ Table 10.2-1 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

11/15 SKG123NR-DA-001,A/0
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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 L Altitude 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

# 10.2-2 ELLIREHIR/ Table 10.2-2 Location status description

1t /Value & /Description
0 g Az ek g 215 B AN H/ No location or location information is unavailable
1 SPS #x{/ SPS model
2 GNSS, SPS #:/ GNSS, SPS model
3 PPS #ix{/ PPS model

10.3 GSA -45i EE£/E B/ GSA - Current satellite information
AR E S R P g TR, ek, 2 AR PRN {55 & 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

% 10.3-1 GSA iEfJt& =/ Table 10.3-1 GSA statement formats

4 Frx/IName 7~ /Example|#.47/ Unit Hii& /Description
i5f) 1D/ Statement ID $GNGSA FHIEA] N GSA [E 5
15 1/ Mode 1 A #* 12.3-3/ Table 12.3-3
15 2/ Mode 2 3 #* 12.3-2/ Table 12.3-2
A ID L/ 196 HEER SvERE/
ID information about the satellite Sv information of the first channel

12/15
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in use

CfEHTE ID 8/

in use

ID information about the satellite 195

O AFEM S F R

Sv information of the second channel

A IDE R/

T TAFIEM SV ER CREEANIAZ) /Sv

ID information about the <Null>
information for twelve channels (null if not in use)
satellite in use
e AL E R ER T/
PDOP 0.63
Synthesize position accuracy factor
HDOP 0.38 7K~V & X -¥-/ Horizontal accuracy factor
VDOP 0.50 3 H A 2 IX 1/ Vertical precision factor
R4 {8 /Proof test value 1*01
EOL <CR> <LF> gE i bR £ 5/ End identifier
% 10.3-2/ Table 10.3-2
fH/Value & /Description
1 * &7/ Not locate
2 2D jEfi/ 2D position
3 3D 17/ 3D positioning

% 10.3-3/ Table 10.3-3

& /Value & /Description
M Fohik$E 2D 53 3D #ixU/ Manually select 2D or 3D mode
A H zhi$¢ 2D 53 3D #3{/ Automatically select 2D or 3D mode

10.4 GSV -7] ] B E{Z B/ GSV - Visible satellite information
HIEA)AL A a] UL B R ) PRNs, 77 A ZE(E 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

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

4 Fr/IName

7~ /Example

A7/ Unit

1A /Description

13/15
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B IIE A A GSV 15 5/
{547 D/ Statement ID $GPGSV . HOULERT GSV IR .
Indicates that the statement is GSV information
GSV & $(f5 E/Indicates the 4 AR GSV 1EA] S5
total number of GSVS Total number of GSV statements
AN GSV ik EE TL4kI
GSV & HifE & ] 21:%&1[./5‘17'3. [ERELNE YIRS
Order in GSV statements
CIB/UNER=Y =¥ SV 18 EEIEIBNER =S T 7]
Visible satellite information Total number of currently visible satellites
T & ID/ Satellite ID 196
HEl /
) Em% 70 J¥/Degrees JuEl 00 #] 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 JEE 00 3] 90 ( UpSESON
{15 i, (C/NO) 45 dB-Hz e 00 80 CREANNT
Range 00 to 90 (null if not in use)
T A ID/ Satellite ID 20
T2 Satellite elevati
s :n;;e elevation 60 /Degrees 5 FE 00 %1 90/ The range is 00 to 90
TR 7l Satellite Azimuth 262 J¥/Degrees | i 000 % 359/ The range is 000 to 359
N JEE 00 3] 90 ( UpSESON
{1 L£(CINO) 44 dB-Hz G 00 290 CREAMNE
Range 00 to 90 (null if not in use)
K51 /Proof test value *63
EOL <CR> <LF> 45 bR S5/ End identifier

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

S A S R A i R EAL AR 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 i&a)#% 3/ Table 10.5-1: RMC statement formats

4 Fr/Name ~l/Example | BA7/ Unit 4 /Description
R HER]N RMC 15 5/
4] 1D/ Statement ID $GNRMC
Indicates that the statement is RMC information
UTC i H] 023344.000 hhmmss.sss
A=E# 2 V=% /
i FRAS/ User state A R SO V=R
A= Data in use V= Data not in use

14 /15
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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 B & 73/ Contact Information

SKYLAB M&C Technology Co., Ltd.
TR TR ARF R A F]

Huhik: RN Je e AR IR IE 18 Q1 Rk 35 Lo MR 11 1%

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/Fax: 86-0755-8340 8560
HRFH/E-Mail: sales1@SKYLAB.com.cn

W3k /Website: www.SKYLAB.com.cn

www.SKYLABmModule.com

15/15

SKG123NR-DA-001,A/0


mailto:sales1@skylab.com.cn
http://www.skylab.com.cn
http://www.skylabmodule.com

	1 产品简介/Product Introduction  
	2 典型应用/Applications
	3产品特点/Features
	4 电气特性/Electrical specification
	5 性能指标/Performance evaluation
	6 管脚定义/PIN Definition
	7 管脚描述/Pin description
	8 机械尺寸/Machine Dimension
	9 参考电路/Reference circuit
	10 语句解析/Statement parsing
	10.1 NMEA 0183协议/ NMEA 0183 Protocol
	10.2 GGA -定位数据信息/ GGA - Location Data Information
	10.3 GSA -当前卫星信息/ GSA - Current satellite informat
	10.4 GSV -可见卫星信息/ GSV - Visible satellite informat
	10.5 RMC -推荐定位信息/ RMC - Recommended Location Infor

	11 联系方式/ Contact Information

