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1 F=EiA/Product Introduction
SKG12MR-02H &K EREN . XU Z R FHUM RTK @A, R — R =5 E Sk
#il. BEHLBEFN 24 GPS. db=}. GALILEO. QZSS Al SBAS () P E Ui, L1+L5 XU & A1 fd &

PR RBE, SRR, AR REE TR

SKG12MR-02H is a high-performance , dual-frequency and multi-system navigation , supporting the
new generation of Beidou-3 signal system. The module can support satellite receiving modules of GPS,
Beidou, GALILEO, QZSS and SBAS at the same time. L1+L5 dual frequency positioning enables

positioning with high sensitivity, high precision and more reliable product performance.

AR T AES RTK ESLSE, 458 RTK RS AT SEIL K € i o il i B n] DR A R 5
Ui BETH AR T ML AL IR AR R 5 AN N SRR
The module integrates the internal RTK algorithm and implements centimeter level positioning with RTK

service. Modules can be configured to become mobile stations. To meet the strict requirements of

professional positioning and personal consumption needs.
SMERSS R, Seamiy EEBRERSHUE AR, RA SMD 24, SCREARHEBURUZ [l AR .
The module is compact in shape, compatible with the international mainstream navigation and

positioning modules in the market, using SMD pad, support standard take and put and reflow welding.

1: SKG12MR-02H IFMLE

2 AN H/Applications

& X7 S/ Auto navigation
& F R4 e/ Handheld device positioning

4125 SKG12MR-02H-DA-001,A/0



SKYLAB

Simplify Your System

GRYINTH R T2 BARA PR 7]

SKG12MR-02H #i#%+ Datasheet

& KR4 ARG/ Car security system
& RTK &4 5 7 5/ High-precision localization of the RTK is used

*

A3 I/ Slope monitoring

& T F2l &/ Engineering Surveying

3 PEAE s /Product Feature

*

* o

S FF BDS. GPS. Galileo. QZSS #ll SBAS % %i/ Supports BDS, GPS, Galileo, QZSS and SBAS
systems

[i) i SR B 122 #i ik 40 Bi/Support the number of tracking satellites up to 40

WARK) TTFF: A )R8/ T 28s; #5357/ 1s / Extremely fast TTFF: cold start less than 28s;
Hot start less than 1s

LR RTK SERFBASEIA, Al S K 2% € A K, B /Integrated with RTK real-time dynamic
technology, centimeter positioning accuracy can be achieved.

YR R AR R IR, (T 55 = 7 2 i/Support multi-frequency multi-system
high-precision original data output, easy to third-party integration.

T L I RS BE GNSS fif vk 5 %2 /High-precision GNSS solution with high cost performance.
W B A YRR AR ThfE/Built-in active antenna protection function

M54 AEC-Q100 A fE 1 FRifE/The vehicle specification level complies with the AEC-Q100
reliability standard

#8/N R~F/Super small size: 16.0x12.2x2.4mm

754 RoHS, FCC, CE #x#/Compliance with RoHS, FCC, CE standards

At f 57 B AN B] S 1% /Superior quality and reliability

4 MREZH/Performance Parameter

# 4-1 AR S % Table 4-1 Basic parameters

¥ /Parameter g A%/ Performance Evaluation

iR

/Description

i JE/Voltage 3.0~3.6V

GNSS i fFimiE
I/GNSS trace channel

40 %

SN i IFrequency

GPS/QZSS L1CA, L1C,L5
BeiDou: B1I,B1C,B2a
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RF Input GALILEO: E1,E5a
SBAS: WAAS, EGNOS, MSAS, GAGAN, SDCM (L1)
L1 #is5: 1575.42, S¥FL1/EL/BLICILL, BB AT s
B1/B1I
L5 #isb: 1176.42, S7¥F: L5/B2a/l5, Kfichiisi: E5
FER L
/Standing-wave <1.5
ratio
i N BHAL/
. 50Q+10%
Input impedance
Rzl
: 0~32dB
Antenna Gain
Yy R~} /Physical o
_ 16.0%12.2%2.4 (¥fii: mm)
Size
14~ UART, TTL HF, 4% 1200~460800bps i,
ez n)) ZRA 115200/
Data interface One UART, TTL level, baud rate adjustable from 1200 to
460800bps, 115200 by default

% 4-2 GNSS M:fEF5 R/ Table 4-2 GNSS performance specifications

S /Parameter #iR/Description P REFRR/ Performance Evaluation
4 Ja 8iCold Start <24s
T UGENLIN ] TTRR/ #4J4 3/Hot Start <2s
First positioning time TTFF | Effi3k/Re-Acquisition <1s
RTK W Sl (] <10S
EREETracking -162dBm
RBEISensitivity ‘ o
i #k/Acquisition -160dBm
& fi7/Position Open-Sky CEP=2.5m
SBAS 2.0m CEP
D-GNSS <1.0m CEP
1% [ precision 1.0cm+1ppm(H
<Ip RTK ppm(H)
3.0cm+1ppm(V)
4 /Speed 0.1m/s
4G FE 1pps 20ns
- _ ¥ /Speed 515m/s
ghPERE/dynamic
Tini% ¥ /accelerated
performance 4q
speed
PPS S FF, K5J¥ 25ns/ Supported, precision 25ns
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#0455 ¥ % /data updating PVT MAX 5Hz
rate RTK MAX 5Hz

T UNavigation NMEA 0183 Protocol Ver. 4.00/4.10,

data format Cynosure GNSS Receiver Protocol

W ERAFER RS, T I/Built-in
antenna short circuit protection, open circuit

2 A Knill/Security check :
detection

i EA53/Low Voltage Detect

TARIREE
: -40° ~+85°
Operating temperature
AR
-40° ~+85°
Storage Temperature
Fr#rbrifE/Standards ROHS UL}z REACH #FrifE

5 PIN fiI%E X/ PIN Definition

SPICX GND
PRTRG vec
1PPS V_BCKP
EXTINT/SPEED RXD
USBDN TXD
USBDP sCL
VusB SDA
Top view

RST SPIDIFCAN_RX
ANT_BIAS PIDOI/CAN_TX
GND SPICK/FWD
RF_IN ANT_OMN/INTO
GND GND

K] 5-1 SKG12MR-02H 5| g X/ Figure 5-1 SKG12MR-02H pin definitions

% 5-1 5| JHi%E X/ Table 5-1 Pin definitions

&S | EHEWR/PIn
I/O #iiR/Describe £ 1E/Remark
INO. Names
1 SPICX @) SPICX, SPI Fi&
2 PRTRG 110 i# M 10/ General 10

7125 SKG12MR-02H-DA-001,A/0
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3 1PPS O

0 bk i i /Second pulse
output

A~ FH & =5/ If not use, dangling

4 EXTINT/SPEED I

HME  If-/External interrupt -

SEEIE S (ONH, &S
/External interrupt signal (If not
use, dangling)

5 USBDN I/1O USB_DN
6 USBDP I/1O USB_DP
7 VUSB | USB 5V it i HLIE
8 RST | RESET, Wi#lH Li AS £/ 1If not use, dangling
WS FEOR BT R REAT I, 0] 25U
REAER RS Chori A7 28 FLR MZ5 G A IR &AL
9 ANT BIAS o 2mA~20mA)> / Antenna power | / This pin must be used to supply
supply voltage output (load power to the active antenna if
current detection 2mA~20mA) antenna short circuit detection is
required
10 GND G Hi/Ground
i N\ ity 7 ZE i 50Q BHHTVTHAC -
11 RF_IN I K& N IAntenna input /50Q impedance matching is
required at the input
12 GND G Hh/Ground
13 GND G Hh/Ground

14 ANT_ON/INTO I/O

ANT_EN, AR H A2
HH AT B R\ T
ANT_EN, active antenna
voltage control output; It can

also be configured as input
interrupt

15 SPICK/FWD O

SPI 5k

16 |SPIDO/CAN_TX| O

SPI#ird, 8i# CAN A& i/
SPI output, or CAN transmitter

end

17 SPIDI/CAN_RX I

SPI#IN, Bi#E CAN B/
SPI input, or CAN receiver

DDC #2155/
18 SDA I/O _ .
Data signals of DDC interfaces
DDC & I {5 5/
19 SCL I/O
Clock signal of the DDC
8/25 SKG12MR-02H-DA-001,A/0
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interface
H I R%E ( NMEA B8 i
REHHZE) [ Serial port
20 TXD O
transmission (NMEA data
output, status output, etc.)
Ef U (5l i 2 0 /Serial
21 RXD I port reception (control
command reception)
22 V_BCKP I %4y HJE/Backup power supply 2.0V~3.6V
23 VCC I =E HJE/main power supply
24 GND G H/Ground
6 HLS4F/Electrical Characteristics
6.1 tRFR{E/limit value
#* 6-1 HJEKE/Table 6-1 Features of the power supply
Z#/Parameter 5 1Symbol | F/ME/Min. | HKMEMax. | HAL/Unit 2% {F/Condition
LR (VCC) VCC -0.5 3.63 \Y; -
VCC 5 KEUk/
Vrpp 0 50 mV --
VCC Maximum Ripple
LN F SN E
Vin -0.5 3.6 \ --
Input pin voltage
TEfIRES
Tstg -40 85 °C --
Storage Temperature
ESD VESD(HBM) -- 2000 \ All pins
6.2 8474 M:/Operating Condition
% 6-2 izf74A{F/Table 6-2 Operating conditions
Z¥/Parameter 55 /Symbol | fix/ME/Min. | $178(E/Type e K E/Max. A7 /Unit
fiH B R (VCC) Vee 3.0 3.3 3.6 Y
RTC f:HHE(VRTC) Vrtc 2.0 3.0 3.6 \%
Ué{ H 75 /Peak Current lccp 53 mA

9/25
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i NE IS /Input pin _
Vin_low 0 0.2*Vce \%
low level
i N IR RSP Input pin o
Vin_high 0.67*Vcc VCC \%
high level
% H 8 BMIC HLSF+/Output pin
Vout_low 0.4 \%
low level
Bt I v P /Output pin _
Vout_high 2.64 \%
high level
T{EiE % loperating
-40 85 °C
temperature
1E %R IStorage
-40 85 °C
Temperature

7 fER K AbidE O/ Transport And Peripheral Interface

7.1 PPS

Fhikat (PPS) : SKG12MR-02H e iR kst ket PPS 5%, PPS {55 A AAMER SR
HEAZEI TR, BkpP e eI, RS 20nS, BRIAMEGL N &R H — Ak
Second pulse (PPS) : SKG12MR-02H provides very precise time pulse PPS signal, PPS signal can
provide timing function for external systems, pulse width adjustable, accuracy 20nS, output one pulse

per second by default.

7.212C (Wi, "EH]) /12C (Reserved, customizable)

12C O H T AT, UL L{E{E Master/Slave #5230, /The 12C interface is used for serial
data transmission and can work in Master/Slave mode.

7 ALFT 10 fi2 T 1/ Support 7bit and 10bit addressing modes

FHF 100K [Ihn R AT 400K (1) HRi# 1% 5%/ Supports 100K standard mode and 400K fast mode

7 ¥r Msater ) DMA %#:5 %4 %))/ Support DMA data movement under Msater

7.3 UART

EEAE L BT RIRE, RIS SRR LVTTL B BRIABERF% N 115200bps, #
= A ¥ 460800bps, LI RFR A THAF HATHCE -

10/25
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Supports data transmission and firmware upgrade. The input/output signal type is LVTTL level. The
default baud rate is 115200bps and the highest baud rate is 460800bps. The baud rate of the serial port

can be set by users.

7.4 GPIO (TAEE, W E#]) / GPIO(Reserved, customizable)

TR 1 /NEH GPIO B0, ARG E

One universal GPIO port is reserved for flexible configuration.

7.5 EXTINT (B, ®I:E#]) / EXTINT(Reserved, customizable)

fft L AMME W E SRANE . GRAMER, ZE SR,

Provides an external interrupt signal input pin. If not used, the signal can be suspended.

7.6 SPI (Wg, W EH]) / SPI(Reserved, customizable)

8 1/~ SPI #H, WLLTAE(E Master/Slave #z, SCHFASL SPIML, RN tH3CHF 12C H4H)
W CASCRRHD
One SPI interface is reserved to work in Master/Slave mode and support the common SPI protocol and

I2C audio protocol (only output).

7.7USB (Wi, WEH]) / USB(Reserved, customizable)

TREE —A> USB #:111 2.0 FS JRAFMAE N (IR ), ATEMENIEERAE UART siHAMIEE R .
Reserve a USB interface 2.0 FS compatible interface (only for devices), which can replace UART or
other communication interfaces for communication.

T HF USB 2.0 i K% =4 12Mbps/ Support USB 2.0 speed up to 12Mbps

X FFwindows XP/7/8/10, Android, Linux #:1f % 4t/ Supports Windows XP/7/8/10, Android, and Linux

operating systems

8 ERIAERE/ Default Configuration

W 52 IMessage Type | %% /parameter name | BRI\ & /Default Configuration| 1iji#H/Description

NMEA 5/ RMC 1 1Hz #itH/Output
NMEA messages GGA 1 1Hz #itH/Output
11/25
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GSA 1 1Hz #it/Output
GSV 1 1Hz i Hi/Output
ZDA 1 1Hz %iHi/Output
GST 1 1Hz #it/Output

SKG12MR-02H HEHER A 37 ##/ SKG12MR-02H module supported by default:
GPS/QZSS :L1CA, L1C,L5

BeiDou: B1l,B2a

GALILEO: E1,E5

SBAS

™ satrack - [COMO - (SS3E] (m]

i HE BE L 0 We -
(G} e cowo FeH®@2 906 C®m @il PP ouaO®
[ o ECE [ P =

43
| :4
0 o[l el e (e [y [ [ (el e (el e e : :

St — R — RAAAR— RARHR— RAR— Rt R MW= % | *

L1 | L1 |L5|L1|L5|L1|L1|LS B11 | B11| B1l | B1l | B1l | B1l | B1l | B1l |B2A| B1l |B2A| B1l [B2A| E1 |E1 |E5 |E1 |E5 |E1 |E1 |E5 |E1 |E5
7|18 (8|99 |21(27|27|39 |40 (|41 (43| 1|3 |7 |9 1011 |16|23 |23 25|25 /28|28 | 1 (4 |4 9 |9 2631313333

e

— |8
1l

O REZTFE BRI/ Antenna Disconnection And Short-circuit
Detection

SKG12MR-02H 7 FF R LR TR BRI, A ANT_BIAS K £k f 3k ity B 0~20mA.
SKG12MR-02H supports antenna disconnection and short-circuit detection, and the module ANT_BIAS
antenna load current range of 0~20mA.
I A7 2K FBIR 0~2mA B, RS IIPRAS I % -
When the load current is 0 to 2mA, the detection state is disconnection.
R £ 8k B 2~20mA B, K IIPRA N IEH

When the load current is 2 ma to 20mA, the detection status is normal.

12 /25
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R A B R 45mA BB, RRIRRES AR, BN OGP .
When the load current is detected above 45mA, the detection state is short-circuit, and the operation will

be temporarily shut down.

10 #HAHPiEA/Software Specifications

10.1 NMEA 0183 1/ NMEA 0183 Protocol

7 10.1-1 NMEA-0183 % i 15 £/ Nmea-0183 Output information

NMEA ¥ Eitipa LN
GGA ST R HHRE R TF
GSA MET ARG R TF
GSV AL EEGR ¥
RMC HEF EALAE B %
ZDA IS E) R H 45 B 11
GST = YRR BRUE 21 S TF

# 10.1-2 FRIRFFBLiCAY/ Table 10.1-2 Identifier mnemonics

FRiRFF/Identifier ¥¥52kA!Data type

BD Jb2}5:={/ Beidou Model

GP GPS #i:/ GPS Model

GL GLONASS ##5/ GLONASS Model
GA GALILEO ##5{/ GALILEO Model
GN KA/ Dual-mode Model

13/25
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10.2 GGA -Efr##E/E B/ GGA - Location Data Information

PABEAI S e AL E . AL E) L e ARG B

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

$GNGGA,033427.000,2238.3443413,N,11403.0966988,E,1,27,0.61,105.091,M,-2.200,M,,*6 A

% 10.2-1 GGA iEHAJ#% 3/ Table 10.2-1 GGA statement formats

% Fr/Name ~FlIExample | HA7/Unit i /Description
4] ID/Statement ID $GNGGA KEAN GGA B R
UTC I}a] 033427.000 hhmmss.sss 3 #0458 %
A [Latitude 2238.3443413 ddmm.mmmm & 755 =,
N=]t4 S=pFg4fi/
i Z /Latitude N/S
HhE N=Northern latitude S=South latitude
2 ¥ /Longitude 11403.0966988 dddmm.mmmm & 53 4% 2
E=R%4& W=Z/
2 F#/Longitude E/W
=E/Long E=East Longitude W=West Longitude
JR AN ‘,jp_?/
?M./]j( 1 LB 10.2-2/ See the table 10.2-2
Positioning state
cE H B R =
Number of satellites in 27 JiEE 0 #| 24/ The range is from 0 to 24
use
HDOP 7/K-F-¥ A1
/HDOP horizontal 0.61
precision factor
3= Level 105.091 KIM
Py T =T
-2.200 KIM
Geoidal height K
K 568 /Proof test value *6A
EOL <CR> <LF> g5 bR B End identifier

#* 10.2-2 wEARA AR/ Table 10.2-2 Location status description

${E/Value Hiik/Description
0 KA EE N (S EANAT I/ No location or location information is unavailable
1 SPS #:{/ SPS model
2 GNSS, SPS #ix/ GNSS, SPS model
3 PPS #i:{/ PPS model
14 /25
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10.3 GSA -4ui P E{Z 8/ GSA - Current satellite information

/diln/j

SR E TARRE , EARM, S 22K PRN 58

$GNGSA A,3,09,08,27,04,16,,,,,,,,1.22,0.61,1.06,1*07

$GNGSA A,3,04,33,09,31,01,,,,,,,1.22,0.61,1.06,3*0C

)2 PDOP, HDOP, VDOP %:(%

$GNGSA A,3,25,43,39,23,28,40,16,01,06,03,09,07,1.22,0.61,1.06,4*0D

$GNGSAA,3,10,11,02,41,05,,,,,,,,1.22,0.61,1.06,4*06

Z 10.3-1 GSA 53/ Table 10.3-1 GSA statement formats

% FRIName ~l/Example | #.457/ Unit f#ii&/Description
%) ID/ Statement ID $GPGSA FHEA N GSA (ZE
#23{ 1/ Mode 1 A % 10.3-3/ Table 10.3-3
130 2/ Mode 2 3 % 10.3-2/ Table 10.3-2
c#f P2 ID 52/1D N N
, _ ) _ % —{Z1E1 Sv {7 E/Sv information of the first
information about the satellite 09
. channel
in use
Cff AR ID 8/ 1D o _ '
, _ _ % {518 Sv {5 E/Sv information of the second
information about the satellite 18
. channel
in use
O P2 IDEE/ID T BER SVERE CREEANAZD [
information about the satellite <Null> Sv information for twelve channels (null if not in
in use use)
Zi & B RS FE R T+/ Synthesize position accuracy
PDOP 1.22
factor
HDOP 0.61 JKF-¥& I X -¥/ Horizontal accuracy factor
VDOP 1.06 3 RS A1/ Vertical precision factor
KU E /Proof test value 1*07
EOL <CR> <LF> S5 bR E 5 End identifier
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% 10.3-2/ Table 10.3-2

& /Value i /Description
1 F £/ Not locate
2 2D jE{i/ 2D position
3 3D s/ 3D positioning

% 10.3-3/ Table 10.3-3

fE/value ftiid/Description
M FHhik ¥ 2D 53 3D £/ Manually select 2D or 3D mode
A H 3%k £ 2D 83 3D # =/ Automatically select 2D or 3D mode

10.4 GSV -] )W B E{Z B/ GSV - Visible satellite information

BRI E T LT AT PRNS, JiAr AN A %G B
This statement contains PRNs, azimuth and elevation of the visible satellite.
$GPGSV,2,1,07,9,39,285,44,8,77,250,43,27,61,29,42,4,52,233,42,1*6C
$GPGSV,2,2,07,16,33,39,34,21,27,163,29,7,15,319,23,1*59
$GAGSV,2,1,07,4,42,218,44,33,43,127,40,9,33,288,39,31,43,328,38,7*7F
$GAGSV,2,2,07,1,37,43,34,24,,,31,12,17,181,,7*78
$BDGSV,5,1,18,25,35,86,46,43,60,65,45,39,57,174,45,23,56,12,45,1*4D
$BDGSV,5,2,18,28,50,187,45,40,59,343,43,16,69,182,42,1,46,123,42,1*40
$BDGSV,5,3,18,6,72,187,41,3,61,189,41,9,76,280,40,7,62,324,40,1*77
$BDGSV,5,4,18,10,56,298,40,11,35,46,40,2,46,235,37,41,10,199,37,1*79
$BDGSV,5,5,18,5,23,255,36,38,12,163,,1*43

#* 10.4-1 GSV EfJ# R /Table 10.4-1 GSV statement formats

% FrIName ~pl/Example | A7/ Unit fiiiR/Description
IHILIESN GSV E B/
i#41) 1D/ Statement ID $GPGSV _ ROLHED N : f7 . .
Indicates that the statement is GSV information
GSV &%= B/Indicates the 5 AR GSV B I s H
total number of GSVS Total number of GSV statements
. ZAEAIN GSV BRI T4
GSV M= A 1 PN S n’jﬁ BRI SR JL 5
Order in GSV statements
LT EERS 07 ELICIPNEEYSE )
Visible satellite information Total number of currently visible satellites
17125
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T A ID/ Satellite ID 9
TEAfRAI .
. W% 39 [#/Degrees Ju [ 00 % 90/ The range is 00 to 90
Satellite elevation angle
TR J57 4/ Satellite Azimuth 285 F£/Degrees| [ 000 %I 359/ The range is 000 to 359
Yo 00 3] 90 CARAE AN M=) /
ML (CINO 44 dB-Hz . .
frmR b ) Range 00 to 90 (null if not in use)
T2 1D/ Satellite ID 4
T2 f Satellite elevation
B angle 52 F£/Degrees JFl 00 £ 90/ The range is 00 to 90
TR J57 4 Satellite Azimuth 233 J£/Degrees| [ 000 %I 359/ The range is 000 to 359
Ju[H 00 2 90 CRAFANIAZ) /
&ML (CINO 42 dB-Hz . .
fi e t( ) Range 00 to 90 (null if not in use)
KU & /Proof test value *6C
EOL <CR> <LF> 45 H bR E R End identifier

10.5 RMC -#EE 215 B/ RMC - Recommended Location Information

SEiE AR S AL PR RS R .

This statement contains satellite location information for the recommended location.

$GNRMC,033427.000,A,2238.3443413,N,11403.0966988,E,0.002,149.90,280322,,,A,S*3A

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

4 Fx/Name ~l/Example | FAL/ Unit iR /Description
\ T HIER) N RMC {52/
i&4] ID/ Statement ID $GNRMC
Indicates that the statement is RMC information
UTC I [a] 033427.000 hhmmss.sss
A=HHE 2 V=% /
{§i FIRZ/ User state AV B CAUH V=R
A= Data in use V= Data not in use
%45 & [Latitude 2238.3443413 ddmm.mmmm  JE 5%
N=1tZ S=rgsh/
45 & /Latitude N/S
4T N=Northern latitude S=South latitude
2 % /Longitude 11403.0966988 dddmm.mmmm B # 2
E=/\éX W= éX/
£t & /Longitude E/W .zF - paze .
E=East Longitude W=West Longitude
18/25
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# ¥ /Speed 0.002 /Par:Zraph
J7 A fIAZzimuth 149.90 ¥ /Degrees
UTC H ¥ 280322 ddmmyy
ti 4 ffi/Declination <Null> [#/Degrees AAE N A22 INll if not in use
TiAw #7175 fr/Magnetic E=73% W=P§%%/
declination azimuth <hll> E=East Longitude W=West Longitude
SE (AR 5 A=H3)), N=AKEfz, D=DGPS, E=DR/
Positioning Mode A= automatic, N= unlocated, D=DGPS, E=DR
KR8 /Proof test value *3A
EOL <CR> <LF> 4EH bR £S5 End identifier

10.6 ZDA - BfE] H #4118 B/ ZDA - Time and date information

SRS AR H 3ME B
This statement contains the current time information.
$GNZDA,033427.000,28,03,2022,00,00*42

% 10.6-1: ZDA iEfFJ#% \/Table 10.6-1: ZDA statement formats

% Fr/IName ~fl/[Example | A7/ Unit Fii& /Description
KWLt A) 0y ZDA (5 8/
4] ID/ Statement ID | $GNZDA
Indicates that the statement is ZDA information

UTC i [a)/ UTC time | 033427.000 hhmmss (I 73 80) # 3

UTC H/ UTC date 28 H/ day

UTC HIH/ UTC date | 03 H1 Month

UTC H#/ UTC date | 2022 %/ Year

i X/ Timezone 00

R4t /Proof test value | *42 SEF bR E S5 End identifier

10.7 GST -= 448 F5krfmZ(E5 B/ GST - reports statistical information on

the quality of the position solution

$GNGST,033427.000,4.336,,,,4.194,4.197,4.348*5C
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% 10.7-1: GST iEAJ¥%/Table 10.7-1: Formats of GST statements

% IName ~FlIExample | H47/ Unit f#ii&/Description

RYIIEA N GSTER /

Indicates that the statement is TXT information

¥E4) ID/ Statement ID $GNGST

UTC B [i)/ UTC time 033427.000 hhmmss (I 73 #0) #%3K
B 75 MW ZIRMS 4336 Total RMS standard deviation of ranges inputs to
deviation ' the navigation solution

2 R ZE )l 22 /Latitude

o 4.194 Standard deviation (meters) of latitude error
error deviation
28 [ R 22 Ml 22 /Longitude o _
o 4.197 Standard deviation (meters) of longitude error
error deviation
= LR Z Kl 2 Altitude o '
o 4.348 Standard deviation (meters) of latitude error
error deviation
KU 8 /Proof test value *5C
EOL <CR> <LF> 4EH bR E S5 End identifier

11 FUBR R ~F/Machine Dimension

Mm—mmmmmm@ ]
/M
_GIIJEJEJEEJEI?I:JEJEEJEJEJE% L
L ELFE ! N
T T AT 5 X L
=
\_/
(@) ﬂ 1 | ” <
L TITITTITTT]d [TTTTITITITITT 1
T
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Parameter specification Units
Coplanarity <0.1 mm
Symbol Min.(mm) Typ.(mm) Max.(mm)
A 16.0 16.3 16.6
B 12.0 12.2 12.4
C 2.2 2.4 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 0.8
M 0.8 0.9 1.0
N 0.4 0.5 0.6
K 0.7 0.8 0.9
Weight 1.6g
K| 11-1 4MERSF/Figure 11-1 External dimensions
; 164 N
1.2 1.1 =.0 0.8
— =~ 1~ 10T
nHHm
1 Lo
1.5
Stencil: 150um 12.2
1.5
_t 4
1,[]} Lnit:mm
K 11-2 %35 R ~f/ Figure 11-2 Refer to package dimensions
11.1 Layout TR
1) JofhAi fR/ Placing Components
21/25
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GNSS #isE PCB L HAm et T3R5 R GNSS e K Ui/ 2 O HE B . 5 R4 B BT
FRLT, BEGHE TIE O R, ERGAR T b, B R A R B R A T R AR A, KA
Puzss PCB L IX i[RI B 250K GNSS ARz 2 & B BRI X 5k
The layout of GNSS modules on the PCB is critical for achieving optimal GNSS performance. The
connection with the antenna should be as short as possible to avoid excessive attenuation of the signal.
In the system board design, ensure that RF circuits are strictly separated from other digital circuits and
that modules are kept away from the digital area on the PCB. At the same time, GNSS modules must be
kept away from areas with high heat.

2) TR KLt Passive Antenna Design

REMRAI KBRS AT RERL, HIGUERZ M T 77 2 — P Bt . @ BCIiRE 5 GNSS BERJHAE
PCB HUAHXS ) 55— 1

The length of the antenna feeder should be as short as possible, and the passive antenna should
have a complete ground below. It is recommended that the passive antenna and GNSS module be

placed on the opposite side of the PCB board.

FR4 Ground
fibreglass plane  Ground via
PCB

| Passive patch antenna

SKG122GR Module 50 ohm microstrip

11.1-1 SKG12MR-02H % it/ Figure 11.1-1 SKG12MR-02H reference design

3) FHPLILHY Impedance Matching
R HIBAPLT v 50 Ohm, A TiA%| 50 Ohm FIFHBT, FAFZRRITEE W ZARYE S LM ST
PEES H, PCB /MBI AR H er, BLK PCB MIS5HIRESE.

22125
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The impedance of the antenna feeder shall be 50 Ohm. In order to achieve the impedance of 50 Ohm,
the width W of the microstrip line shall be selected according to the distance H between the wire and the
reference plane, the dielectric constant er of the PCB dielectric board, and the structure of the PCB.
4) e £k it Microstrip line design

e 2R B B NAZ S AT RER L, brifE PCB LERIZREAEAIEL 2.5 cm (1inch) 10K A Bz
T 2k s
The length of microstrip lines should be as short as possible, and no microstrip lines exceeding 2.5cm (1
inch) without shielding layer should be selected on standard PCB as far as possible.

SR PIAE FE A 1) 7 20 L3 A ST B 15 5 s
Avoid routing RF cables close to digital signal cables. F 2 fzth ~F~ [ i ZR B UR vl 2 il £L

FE T L~ R R AT e 22 ) AL
Wiring should be far away from noise sources, such as switching power supply, digital signal, crystal
oscillator, processor, etc.

ATLE NI AR, PRI, B ES, MR, ARBEARAE
Wiring should be far away from noise sources, such as switching power supply, digital signal, crystal
oscillator, processor, etc.

Tl 2 A XS IS ) 2525 4 2 L DR A 58 B
The reference strata corresponding to the microstrip line should be kept intact.

Ty 2 B B4 25 50 ohm;
The characteristic impedance of microstrip line must be 50 ohm;

N TP IME T IR, e 2 2 SR S A
In order to reduce signal attenuation, the acute Angle should be avoided when microstrip lines are

routed.
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Poor Good Excellent

K| 11.1-2 SKG12MR-02H il £k 3 i1 77/ Figure 11.1-2 SKG12MR-02H microstrip cable design

12 BRI
BRI aAe, &4 1200 Fro
The module is packaged in rolls with 1200 pieces per roll.

?330 37

o Ly

12.8 16.0 4.0

4
1
14.

320

\ UNIT:mm

12-1 SKG12MR-02H .35 &/ Figure 12-1 Packing diagram of the SKG12MR-02H
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13 M F &l

T 245 °C to 260 °C max 30 seconds
ﬂ P 1 AR Tc 5°C
Max. Ramp Up Rate = 3°Cls P
Max. Ramp Down Rate =6°Cls
= 1 v 217°C
—
s —t,
‘; 60-150 seconds
i 200 °C
(]
Q.
E 150 °C
® ts >
o 60-120 seconds
25
——— Time 25°C to Peak
8 minutes max. Time —>

K 13-1 SKG12MR-02H H#E7# i #h 28/ Figure 13-1 SKG12MR-02H recommended furnace temperature

curve

Melting Temperature: 217 °C

Stencil Thickness: 150um
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14 S H K

Y ::-. GXD o -2 500
— ANT 0%/ TNTOD BE N e EvLAET
- -
—T sPIck/FvD D ———
T SPIBO/CAN_TX ANT_BIAS 3 —
T SPID0SCAN_RX ST f— -
5] 504 VUSE =
a1 Ul SEDP f— a9nk
3R 5
TX[ * Al SRDN f——
21 1
RXD M — e L EXTINT/SPEED =—
AT 13K Pl ety ey K]
w1 RCK] 1PPS =
= = o b PRTRG ==
:[ I ft-\i' SPICK —
BT1 e lul TV
Rl 4T0R +5

=3. 3V

FEl

SKG12MR-02H Z# Hi %/ SKG12MR-02H Reference Circuit

15 BR& A/ Contact Information

Skylab M&C Technology Co., Ltd.

HIYNTHR THEBARFTRAF]
Huhk: PRI R X AR A T8 1 B B P L 6 MR 1 1R

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

Hi%/Phone:86-0755 8340 8210 (Sales Support)
HL1%/Phone: 86-0755 8340 8510 (Technical Support)

£ E/Fax: 86-0755-8340 8560
MRFE/E-Mail: sales1@skylab.com.cn

M/ Website: www.skylab.com.cn  www.skylabmodule.com

26/25
SKG12MR-02H-DA-001,A/0


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

