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1 P~ &4 IProduct Introduction

SKG123NT & — 5k e 1 e At THT [7] I 18] [R] 25 U 32 i e, AR B 35 vk BE A DI 52 F GPS L b=} .GLONASS
Galileo. QZSS 1) T EFMHLAE v SCRF L1+L5 XUUE £z, BAT AL e e & | T e vl o se, 24t 1PPS

(1Pulse Per Second) ks 5 Fl ik 10Hz 1) PVT 15 Bt .

SKG123NT is a high-performance timing module for the field of time synchronization. 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 information output up to 10Hz.

B 1: SKG123NT IE#LE/Top view
2 AR F/Applications

& L RS R /High precision timing of electricity

*
*
*

N NP ¥ 4% /Personal timing equipment
ek ks FE#2I5 /High precision timing of Base station

HoAth 7= K £ #2115 /Other high precision timing

4% K IFeatures

37
& R Z A%, 24/ Support for multi-system, multi-frequency band
& S ¥ PPS ERT %/ Support for PPS time-delay adjustment
& EMBHEFRHBNT, 1 BEMAIREE PPS/ With position held, 1 star also provides a PPS
& +2ns mHEE KR (PPS) /£2ns high precision pulse (PPS)
4

PPS 5 NMEA #H2¢E£/ PPS is associated with NMEA
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¥ RTCM2.3-3.3 14/ Supports RTCM2.3-3.3 protocols
2 4858 WK 2% 55/ Sub-meter navigation in complex environment

Tk An#E/ Industrial standard

* ¢ o o

JF:16x12mm (K x %) / Dimensions: 16x12mm (I x W)

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

4 #H545E/Electrical specification

& RS %/limit Parameter

Z¥/Parameter %5 /Symbol B/ME/Min. B K /Max. BALZ/Unit
HJE/power supply
fit B LT /Supply Voltage vVCC -0.3 3.6 V
BRI/ 10
I/O #1£/1/O Features VIO -0.3 3.6 \%
RF % N ZhZ/RF Input power RF_IN 25 dBm
#f LRI /ESD RF_IN 2000 \Y,
HE/Environment
17t 5. % /Storage temperature Tstg -40 85 °C
5% /Humidity 95 %

& H 5% /Electrical specification

Z¥/Parameter | F5/Symbol | %f/Condition | &/ME/Min. | JLEE/Type | B KE/Max. | HAL/Unit
LY FL e /Supply
VCC 3.0 3.3 3.6 \%
voltage
LY FL e /Supply
V_BCKP 2.2 3.0 3.6 \%
voltage
N\ =k finput
VIH 24 3.6 \%
high voltage
K Einput
VIL 0 0.6 \%
low voltage
%1 Hi v s Joutput
VOH loh=4mA 2.8 \%
high voltage
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g1 A & Joutput
VOL lol=4mA 04 \Y,
low voltage
TARIRE
/Operating Topr -40 85 °C
temperature

W EAEBOHE R IE R , —EAA T 2RI DIRE, BRI 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 /# & Wi/ V_ BCKP Considerations:

1. V_BCKP ML A TR T4 AR R iR /IME, & W HRIGIE IEH TAE.

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. f£ Continuous 15U T, V_BCKP fi K#FEi N 100 u A, IXHAH BIBZEETFES, BRI AHERR M H AT 78

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. T AR F T A PR L I IR S Y R B

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

4. @UOEE MCU REEHIFLK V_BCKP, VDUMEAERHRE A S H R I 53T m sh i

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.

6 {ge¥etr/Performance evaluation

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

partial function

Z¥/Parameter #iid/Description
1602 MHz GLONASS L10F
BN R /Receiver type L1 GPS L1CA
1575.42 MHz
QZSS L1CA

6/17 SKG123NT-DA-001,A/1



SKYLAB

Simplify Your System

RPN R I AR A BR A A SKG123NT #i#% 15 Datasheet
SBAS L1
QZSS L1 SAIF
Galileo E1
(E1B+E1C)

1561.098 MHz BeiDou B1l

GPS L5
QZSS L5
Galileo E5a
BeiDou B2a

LS 1176.45 MHz

& JE3)/Cold Start: 28s

i3 /Warm Start: 28s

TTFF
A h/Hot Start: 1s

B 5 Zh/Auxiliary start: 5s

¥R E#/Tracking: -165dBm

fi#k/Acquisition: -160dBm

REZ/Sensitivity #JE8)/Cold Start: -148dBm

55 /Warm Start: -148dBm

#JH F)/Hot Start: -156dBm

K2 1 P /Horizontal H 3 %€ fir/Autonomous positioning: 1.2m

positioning precision SBAS: 1m

FZ K5 2 /Timing precision RMS: 2ns

% i ¥ i /Speed precision 0.05m/s

fiii I k& [ /Course accuracy 0.3degrees

5145 /Dynamic<=4g

#E1E R #/Operational constraint
& E /Altitude<=50,000m

# J¥ /ISpeed<=500m/s

7 Bt #EiR/Presentation overview

7.1 PPS
SKG123NT AL EFEEE ) 1PPS W hrfE S, HMEEMRT 2ns (95%, PDOP<<4) , /" wlidid i) 4k 3 & dr &

W 1PPS ML, Wn] PLE fE AT E PR E AL, HRINA XU, NEMA Al PPS {5 5 AHCHK .
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SKG123NT provides a high-precision 1PPS time scale signal with an accuracy better than 2ns (95%, PDOP 4).

Users can adjust the 1PPS phase through the delay setting command or open the leap second mark bit through

the instructions. When effective, NEMA and PPS signals are associated.

- 1 second -

IPPs

o1

K 7-1 1PPS 5 TOD K ¥/Figure 7-1 1PPS and TOD timing sequence

7.2 Z#FER/ Support mode
®  Survey-in/ M

>

A2 OIS T 2400 AT FH A svv Al tH 9 SERS & 1 52 47/ A real-time stationary positioning estimated by the
receiver and based on the currently available SVs.

FETRrA TP 3D A7 &, 8 H— R sU ) 77 i3k Al 1 B 4 (1) A & . / Based on all available 3D positions
and uses a weighted method to estimate the final position.

R A AN LI IS TR) AT ™ T Bl B A i vz B A o i 22 CRIANGR 2 3 ) 3K ) e 285 B A 8 7%
/ A method for determining the final position that is dependent on the requirements of the minimum
observation time and the standard deviation (i.e. uncertainty) of the estimated position which is manually
set by users.

i L BRI, R UE &AL B ZHE N E, JFEAEN . / When the requirements are met,

the receiver uses the final position as the reference position and enters the timing mode.

® [ E {5/ Position-hold

>

AR SRR AL B O 0 sl e A o P SRt AR R A7 B AT B E E S B AL B (RT3
ANCH BAE A ER NMHZ %A E) ./ If the receiver’s position is known or previously estimated by the
survey-in mode, the corresponding positon can be used as the reference position for the timing mode
(i.e. the known position is manually inputted as the reference position for the timing application.)

— MR, XA R R ERER AT AR . A7 B R ZE W N e TR 2 . The requirement for the
position accuracy, in general, is as accurate as possible. The position error will be translated to the

timing error.

8/17

SKG123NT-DA-001,A/1



SKYLAB

Simplify Your System

IR T AT A 7

SKG123NT #i#% 15 Datasheet

o HULHLE EEBEMIN (RAIM) IJREH THR IR ZRZR AN EHEF:R . / Receiver Autonomous Integrity

Monitoring (RAIM) function is used for blunder error residuals detection and measurement exclusion.

® ARIFIAAEIN 1-SV & I ERE: (AEAL B IRFFEE LT #24E) < / 1-SV timing tracking for poor RF environments

(only available in position-hold mode).

® +=/ Note:

> SKG123NT BN R E

H. Ak
FEAS

used for aiding purposes and positioning, respectively.

> MERTTiEE ) IS, SBAS 1 QZSS svs #HERR7E & AL FE I YRR P 2 4F - / When the timing function is

FIERS DhRE, Herp 45200 T4 B H R A1 2 fLF) SBAS F1 QZSS sv. / The

default setting of SKG123NT is to disable the timing function, which includes the SBAS and QZSS SVs

enabled, the SBAS and QZSS SVs are excluded from positioning and therefor the timing application.

8 &% X/PIN Definition

SCL

SDA
GPIO10
EFUSE
UART2_RTS
UART2_CTS

VIiO18

CHIP_EN
VCC_RF
GND
RF_IN
GND

GND

VCC_IN
VBAT_VRTC
UARTO_RXD

UARTO_TXD

UARTZ2_RXD

SKG123NT

: UART2_TXD
Top view -

UART1_RXD
UART1_TXD
GPI1O26
LNA_EN
GND

9 EIHiA/Pin description

&l 3: SKG123NT EJiIxE X/pin definitions

EMmS | EREUPIn
= = 10 1% FH 1t B3 /Description B JE/Voltage(+5%)
/Pin No. name
1 SCL DI GPIO2; 12C_SCL/I2C H A7} 4 +2.8V
9/17 SKG123NT-DA-001,A/1
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2 SDA DIO | GPIO3; 12C_SDA/I2C & 4T 4#E +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 HiJ5 % H +1.8V
Wi E A7, K T4 %/Module reset,
8 CHIP_EN DI +2.8V
active low
A VR R 26 At F i 4) H /Active antenna
9 VCC_RF P_out VCC
power output
10 GND G Y5 3/Ground GND
11 RF_IN Al GNSS K& /
12 GND Y5 3/Ground GND
13 GND G H Y5 H/Ground GND
14 LNA_EN DO GPI032; 4k LNA ffi e di +1.8V
15 GPI026 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 R %E
18 UART2_TXD DO +2.8V
/Standby serial port transmission
GPIO5; UART2_RXD; # ek 135k
19 UART2_RXD DI +2.8V
/Standby serial port reception
20 UARTO_TXD DO GPIO7; UARTO_TXD; H [k i%/Serial +2.8V
21 UARTO_RXD DI GPIO8; UARTO_RXD; # [1§Uk/Serial +2.8V
22 VBAT_VRTC P_in | % Hit/Backup battery: 2.2V--3.6V 2.2V--3.6V
23 VCC_IN P_in | L{EHJE/Operating voltage: 3.0-3.6V 3.0-3.6V
24 GND G Y5 3/Ground GND
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10 HLHE)R ~F/Machine Dimension

[aa)
N | Y N | | P N [ P -
G E F E D
HEE B o
>
N
(@) ” ] I ” <
L TTTTTTTTTT [TTTTTTTTTITITITIT 1
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 2.4 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 0.8 0.9 1.0
K 0.4 0.5 0.6
Weight 1.6g

& 4: SKG123NT HL#X~/Machine Dimension
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11 3% H & /Reference circuit

JL

[26_BLVO_SCL_t02 s GND |1 smD VCC_N
[2C_SLv0_S04_j03 S0A
ALEEIA5_GRIO0 PPS Vi BVCFC‘:ZE .,7 VBAT VRTC
EFUSE L] BT LARTD_RX UARTOD RXD_108

LARTZ_RTE_I00 UARTZ_RTS  UARTO_TX UARTD _TXD 107
UARTZ_CTSE_ 01 UART?Z CTS UARTZ ] TR LART 2 FXD_IO6
ViC13 U—L VIO18 U.ART2 TH LARTZ_THD_I06

i

CHIP_EN CHIF EN UART RX UART 1_FHD_IO1E
VCC_IN ﬁ: ANT POWER UARTT TX UART1_TXD_knT
10 eni GRIC2S AGHIAS_GPIORG
RF_IN 111 RFIN ANT_OM LhA_EN_ jCiaz
1] a0 GND

o
=
o

— GND SKEB1ZIN

i

GRicz Y SCL GND -25—||| FB1 BLMISAGI215N1
GRIOS SDA vee = = YT YL O 33
GO0 FPS V_BCKP e - Jﬁz
& Sl s Ui o e
S 5 :
GRS ANT Ve T &l paRTooTE  usRTZRY 2o = W 0.1uF
WVIo18 UARTZ_Tx 8 T L
£ cHiF EN LARTY_Rx [T = =
WANT 2] ANT POWER  UARTT T S
50 OHM TRACE | 101 eno GPIDG (-1 s
L1 RFiN ANT_OM [14  RXDO
L1 5 | 121 @D a@np (13 S5 Taon
ﬁ SHEI2IN
4

s
3

uz
XCe221BIZ2MR

N
ﬂ
EN_GPS) EN 5 B 2
cs
S0 1o G ——aaF

[n

}——w

|||—|

Kl 5. SKG123NT &% #//Reference circuit
12 iEA)fEHT/Statement parsing

12.1 NMEA 0183 131/ NMEA 0183 Protocol
% 12.1-1 NMEA-0183 #ii 15 5/ Nmea-0183 Output information

NMEA 1#i{/NMEA protocol f#ii&/ Describe ERIN/ Default
GGA 5E A7 #1315 B /Locate data information 171 /0Open
GSA 217 225 E/Current satellite information $T7F/Open
GSV A i, P2 {5 B /Visible satellite information FT7F/Open
RMC 47 2 15 B /Recommended location information $T7F/Open
#* 12.1-2 FRIRFFELICAY/ Table 12.1-2 Identifier mnemonics
FriR 4%/ Identifier #5257 /Data type
GB Jb2} 453/ Beidou Model
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GP

GPS #i:{/ GPS Model

GL

GLONASS #%:{/ GLONASS Model

GA

GALILEO #i:{/ GALILEO Model

GN

% 1% R,/ Dual-mode Model

12.2 GGA -Eu¥#E{E B/ GGA - Location Data Information
MWiEA A EMNAE .. BN IE. ENEE.

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

#£12.2-1 GGA iEH)#% =/ Table 12.2-1 GGA statement formats
AN/ . e r
%4 Fr/Name i A7 /Unit Hii& /Description
/Example
&) |ID/Statement ID $GNGGA KUERN GGAF R
UTC 023344.000 hhmmss.sss i} 73 #h4% 24
7 [ /Latitude 2233.6896 ddmm.mmmm 53 4% 3
N=]t4h S=piZh/
45 /Latitud N
FilE/Latitude N=Northern latitude S=South latitude
£ J¥/Longitude 11405.3616 dddmm.mmmm & 73 4% 2
E=R& W=@%/
2% /Longitude E _%: - Fis ]
E=East Longitude W=West Longitude
Py f ~?§L§/
me{k 2 LI} 2% 12.2-2/ See the table 12.2-2
Positioning state
A A E/
Number of satellites in 73 Jul# 0 #| 24/ The range is from 0 to 24
use
HDOP 7K-F-¥& B[+
/HDOP horizontal 0.38
precision factor
R E L Level 24.0 KIM
Hb 7K Y TH 5 FE/Geoidal
kﬂkﬁﬁ{ﬁ& eoida 19 KM
height
K51 /Proof test value *5D
EOL <CR> <LF> 4E R bR LR End identifier
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% 12.2-2 ELLIREHIR/ Table 12.2-2 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 #&:{/ PPS model

12.3 GSA -4 2215 K/ GSA - Current satellite information

BRI A B ARk E TR, @AM, S 2R PRN {55 /& PDOP, HDOP, VDOP %§{5 &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

% 12.3-1 GSA &A%/ Table 12.3-1 GSA statement formats

4 Fx/Name 7~ HBI/Example|#.47/ Unit Hii& /Description
&) ID/ Statement ID $GNGSA FHER]N GSA B R
152 1/ Mode 1 A % 12.3-3/ Table 12.3-3
R 2/ Mode 2 3 % 12.3-2/ Table 12.3-2
U T TR 1D £33 5 o -
E—{51EM Sv 58/
ID information about the satellite 196
Sv information of the first channel
in use
U A T 1D (Y o N
B (5IEM S E R/
ID information about the satellite 195
_ Sv information of the second channel
in use

CfEHTE ID 8/

ID information about the <Null>

T TAFIER SV ER CREAINAZS) /Sv

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

LR BRI T/
PDOP 0.63
Synthesize position accuracy factor
HDOP 0.38 7K F-¥% FZ X1/ Horizontal accuracy factor
VDOP 0.50 3 ELKS 2 X1/ Vertical precision factor
B4 {E /Proof test value 1*01
EOL <CR> <LF> 4E R bR LR/ End identifier
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% 12.3-2/ Table 12.3-2

i /Value f#iiA/Description
1 A&7/ Not locate
2 2D &4/ 2D position
3 3D &7/ 3D positioning

#* 12.3-3/ Table 12.3-3

i /Value f#iiA/Description
M FahikFF 2D 53 3D #/ Manually select 2D or 3D mode
A H zhik$¢ 2D 53 3D #3{/ Automatically select 2D or 3D mode
12.4 GSV -] JL 2 2{5 B/ GSV - Visible satellite information

I A) AL AT L LR PRNs, J7 7 A A 5545 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

% 12.4-1 GSV &A% /Table 12.4-1 GSV statement formats

# FR/Name 7~ /Example | H.47/ Unit & /Description
KW HTER) N GSV 15 R/
1i54) ID/ Stat tID GPGSV
] atemen b Indicates that the statement is GSV information
GSV =%f5 E/Indicates the 4 AR GSV iEA) 25U
total number of GSVS Total number of GSV statements
GSV AH (= ] Zli%i%é/ﬂ?'y. GSV iEfa) 28 J L%/
Order in GSV statements
CIR/NEVEE oSV 18 ETAL TR S
Visible satellite information Total number of currently visible satellites
T A ID/ Satellite ID 196
TR/
, “J% 70 [£/Degrees 5 FE 00 %1 90/ The range is 00 to 90
Satellite elevation angle
TR il Satellite Azimuth 097 J¥/Degrees | i 000 #| 359/ The range is 000 to 359
N JulE 00 #] 90 ( IpSEON
{51 L (CINO) 45 dB-Hz el 00 80 CREANNT
Range 00 to 90 (null if not in use)
T A ID/ Satellite ID 20
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T2 Satellite elevati
s :n;;e elevation 60 [£/Degrees 5 FE 00 %1 90/ The range is 00 to 90

TR il Satellite Azimuth 262 J¥/Degrees | i 000 #| 359/ The range is 000 to 359

. 6 00 2] 90 CARAEH I =) /

& L (C/NO 44 dB-H

R E( ) z Range 00 to 90 (null if not in use)

156 (& /Proof test value *63
EOL <CR> <LF> 4E bR £/ End identifier

12.5 RMC -#:# £ 15 2/ RMC - Recommended Location Information
Bt ) LA HERE E AL PR EAAE B

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

#* 12.5-1: RMC iEA)#% 5/ Table 12.5-1: RMC statement formats

%4 Fr/Name ~l/Example | HA7/ Unit & /Description
KU H) N RMC 15 &/
4] ID/ Statement ID $GNRMC
Indicates that the statement is RMC information
UTC K] 023344.000 hhmmss.sss
A=SUR O V=% /
i FIRZS/ User state A HEOEA V=REREA
A= Data in use V= Data not in use
4 [ [Latitude 2233.6896 ddmm.mmmm 5% 20
N=1b4h S=Fi%i/
£ 5 /Latitud N
Fel /L atitude N=Northern latitude S=South latitude
£ J%/Longitude 11405.3616 dddmm.mmmm  J& 7455
E=R4& W=P4/
2% /Longitude E .%: - 1% .
E=East Longitude W=West Longitude
# ¥ /Speed 0.03 #i/Paragraph
Jifi falAzimuth 154.65 J¥/Degrees
UTC HH 130822 ddmmyy
fé{ f /Declination <Null> ¥/Degrees FAF A2 Nl if not in use
WA #8175 151 /Magnetic E=AR% W=itZ/
<Null>
declination azimuth E=East Longitude W=West Longitude
TE LR D A=H3l;, N="KEfiz, D=DGPS, E=DR/
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Positioning Mode A= automatic, N= unlocated, D=DGPS, E=DR
156 {8 /Proof test value *05
EOL <CR> <LF> ZEH b5 E 5 End identifier

12 BX & 73/ Contact Information

Skylab M&C Technology Co., Ltd.

HYIH R TRIEHEARFRAH

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

1 14: 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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