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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 14 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 0.4 V
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.

6 M:fsfekr/Performance evaluation

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

partial function

Z¥/Parameter ik /Description

1602 MHz GLONASS L10F

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

L1 1575.42 MHz

AL /Receiver type

1561.098 MHz BeiDou B1l

GPS L5
QZSS L5
Galileo E5a
BeiDou B2a

LS 1176.45 MHz

#JE8)/Cold Start: 28s

52 /Warm Start: 28s

TTFF
#JA Bh/Hot Start: 1s
B 5 sh/Auxiliary start: 5s
R /Sensitivity PRER/Tracking: -165dBm
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i /Acquisition: -160dBm

¥ J5 8))/Cold Start: -148dBm

55 /Warm Start: -148dBm

U Bh/Hot Start: -156dBm

7K 52 7 K FE IHorizontal H 7 5 fi7/Autonomous positioning: 1.2m

positioning precision SBAS: 1m

2 FS FE /Timing precision RMS: 2ns

T4 i K% £ /Speed precision 0.05m/s

fifi [ K5 [ /Course accuracy 0.3degrees

5175/Dynamic<=4g

EEAEBR #1/Operational constraint
EE /Altitude<=50,000m

% J&¥ /ISpeed<=500m/s

7 ¥ iR /Presentation overview

7.1 PPS
SKG123NT &4 A L) 1PPS I hafE S, RS T 2ns (95%, PDOP<4) , I/ Al i % B & i &
WA APPS AL, AT LLE N Hs AT P E MR EAL . BB RUE, NEMA F1 PPS 15 5 HHKEK.
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

=)

—-l I-.— AT

1l

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

7.2 ZFER/ Support mode
®  Survey-in/ Mk
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> HERHLEE T 480 AT H I svv Al TH SRS i 15 2 47/ A real-time stationary positioning estimated by the
receiver and based on the currently available SVs.
> JETRTA R AN 3D A&, FEAE MO kA T i 24 (1) A & . / Based on all available 3D positions
and uses a weighted method to estimate the final position.
> MR /N LI A ()R P T B A T AR AR 22 CRIAN E 58 ) K R fe 2807 B R 5E 772
/ 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.
> YR ERE, B RANBEIE NS EAE, HENERA . / When the requirements are met,
the receiver uses the final position as the reference position and enters the timing mode.
® fi & {x¥¥/ Position-hold
> WSRO AL B O 0 e BT I R AR A, AR R A B T AR R A S B AL E (BT s
ANC AL BAE N ER N HZ %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.)
> ORI, XL ERE R ER T REHERG . AL BRI O ER R Z . |/ The requirement for the
position accuracy, in general, is as accurate as possible. The position error will be translated to the
timing error.
® FLHLE F e BN (RAIMD ThReH TR R 25k ZZ i AT EHEFR . / Receiver Autonomous Integrity
Monitoring (RAIM) function is used for blunder error residuals detection and measurement exclusion.
® ARFIAAEIN 1-SV & I ERE: (AEAL B ORFFEE LT $24E) < / 1-SV timing tracking for poor RF environments
(only available in position-hold mode).
® E%/ Note:
>  SKG123NT HIBRIN I B 225 e Thag, Horh 6045 75 7 FH T4 B B B F5E A2 1) SBAS 1 QZSS sv. / The
default setting of SKG123NT is to disable the timing function, which includes the SBAS and QZSS SVs
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

enabled, the SBAS and QZSS SVs are excluded from positioning and therefor the timing application.
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8 &I X/PIN Definition

SCL
SDA

GPIO10
RTC_WACKUP

UART2_RTS

UART2_CTS

SKG123NT
Top view

VIiO18
CHIP_EN

VCC_RF
GND

RF_IN
GND

GND

VCC_IN
VBAT_VRTC
UARTO_RXD

UARTO_TXD
UARTZ2_RXD

UART2_TXD

UART1_RXD
UARTI_TXD
GPI1026
LNA_EN
GND

Bl 3: SKG123NT & il X/pin definitions

9 & BIHR/Pin description

EWgRS
BHE X/Pin name| 1/0 {# FH i BH/Description % ¥/Remark
/Pin No.
1 SCL =7%*/Hanger
2 SDA == /Hanger
3 GPIO10 @) FL Ik 15 = % i /Second pulse signal output
rh TR, ARG H P A RE A ARIRAR &S /Interrupt
4 RTC_WACKUP I )
pin. Low level enables the module to enter
5 UART2_RTS =7%*/Hanger
6 UART2_CTS M5, 2= /Test pin, hanger E2%/Hanger
9/17 NN, REVFIT AT HI SKG123NT-DA-001,A/1




SKYLAB

Simplify Your System

PRI R T HEARAG B 4 7 HMEBATE SKG123NT #it% 5 Datasheet
7 VIO18 0 M5, Z2%/Test pin, hanger E2%/Hanger
AHE, &2 /When not

8 CHIP_EN FEH A7, K HL PG #/Module reset, active low

in use, hanger

B YRR LR A Ha i HH /Active antenna power
9 VCC_RF Pout
output

10 GND G Y5 3/Ground
11 RF_IN | GNSS K411
12 GND Y5 3/Ground
13 GND HL Y5 H/Ground
14 LNA_EN E%3/Hanger
15 GP1026 FE R
16 UART1_TXD DA% IMust be hung up
17 UART1_RXD DA Z¥ IMust be hung up

#% Hl/Standby
18 UART2_TXD O | %M & O ki%/Standby serial port transmission

application

# Fl/Standby

19 UART2_RXD I #% H 5 122105 /Standby serial port reception
application
20 UARTO_TXD 0] [ & i%/Serial port to send
21 UARTO_RXD I £ 3%k /Serial port to receive
22 VBAT VRTC %3 Hih/Backup battery: 1.4V--3.6V AHIR, E%5/When not
23 VCC_IN Pin T.{F H % /Operating voltage: 3.0-3.6V
24 GND G Y5 3/Ground
10 /17 NEINE, REVFR ISP H SKG123NT-DA-001,A/1
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10 HLHE)R ~F/Machine Dimension

[aa)
N | Y N | | P N [ P -
G E F E D
CHEE s
>
N
(@) ” ] I ” K<
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 &% H #/Reference circuit
M1
BPS Jzi %EP}I\I_!\Om A" EI\G(;EE ??23—{“ R1 L L S
I Tla ™ 2
GPS ANT 8 UART2 CTS  UART2 RxD |19 e e — i
I viots UART2 TXD |18 l =
8| CHIP_EN UART1_RxD |17 = =
TS G e [
50 OHM TRACE ' -
’ % g 3 E s S G
33nH
VANT o
5 u2 +3V3
o XCB221B332MR @
| 1N ouT |2 |
l l EN_GPS > EN & FBI4 i l
2.2uF 0. 1uF UTuF 2.2uF
11 1 1"
K 5: SKG123NT &% #%//Reference circuit
12 iE4)f#Hr/Statement parsing
12.1 NMEA 0183 1/3iX/ NMEA 0183 Protocol
% 12.1-1 NMEA-0183 #ii i 15 5/ Nmea-0183 Output information
NMEA 1#i{/NMEA protocol f#i&/ Describe ERIN/ Default
GGA 5E 7 B 15 S /Locate data information $77F/Open
GSA 217 2215 E/Current satellite information $T7F/Open
GSV L2 A5 B/ Visible satellite information FT71/Open
RMC 47 2 i 15 B /Recommended location information $T71/Open

* 12.1-2 HRIREFENICHES/ Table 12.1-2 Identifier mnemonics

PR/ Identifier #5257 /Data type

GB Jb2} 4530/ Beidou Model

GP GPS £ix{/ GPS Model

GL GLONASS #&3/ GLONASS Model
GA GALILEO #::/ GALILEO Model
GN Z it/ Dual-mode Model

12/17 AFINE, REVFH AR
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12.2 GGA - ##E1= B/ GGA - Location Data Information
WiEA A S ENALE . ENFE. 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 Bk 5/ Table 12.2-1 GGA statement formats
AN/ . . L
4 Fr/Name i A7 /Unit & /Description
/Example
&) |ID/Statement ID $GNGGA FKUERN GGAF R
UTC i a] 023344.000 hhmmss.sss i} 73 #h4% 24
4 [ [Latitude 2233.6896 ddmm.mmmm & 53 #%
N=]t4h S=piZh/
4 )% /Latitude N
FiRE/Latitu N=Northern latitude S=South latitude
2% /Longitude 11405.3616 dddmm.mmmm JE 73 4% 2
E=R% W=HZ&/
2 & /Longitud E
“R/Longitude E=East Longitude W=West Longitude
P f ~?§L§/
émj{j( 2 TLF % 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
MR =L Level 24.0 K/M
Hh 7K HE T =7 2 /Geoidal
kﬂkﬁﬁ[ﬁf; eoida 19 M
height
K56 {8 /Proof test value *5D
EOL <CR> <LF> 4E R bR E R/ End identifier

# 12.2-2 ELLIREIR/ Table 12.2-2 Location status description

1t /Value & /Description
0 K sE ALk g A5 BN A] 1/ No location or location information is unavailable
1 SPS #x/ SPS model
2 GNSS, SPS #i{/ GNSS, SPS model
3 PPS #iz{/ PPS model
13/17 NERIWLE, REF AR B SKG123NT-DA-001,A/1
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12.3 GSA -%477 22152/ GSA - Current satellite information
BEAR IR A B SRR I E TARRE , EARA, CfEEH PEK PRN {52 ) PDOP, HDOP, VDOP 45 2.
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

% Fr/Name ~l/Example|#.47/ Unit & /Description
iE4) 1D/ Statement ID $GNGSA FLHER] N GSA B R
R 1/ Mode 1 A % 12.3-3/ Table 12.3-3
15 2/ Mode 2 3 % 12.3-2/ Table 12.3-2
SffHTAE IDER/
1:: E’J Sv 1::
ID information about the satellite 196
Sv information of the first channel
in use
A TR ID {3 5 -
#1 E’J Sv 1::
ID information about the satellite 195
. Sv information of the second channel
in use

P E IDE R/

ID information about the <Null>

T TAFIEM SV ER CREANIAZ) /Sv

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

gra AL E RS R T

PDOP 0.63
Synthesize position accuracy factor
HDOP 0.38 7K~V & X -¥-/ Horizontal accuracy factor
VDOP 0.50 3 H 2 IK 1/ Vertical precision factor
56 /Proof test value 1*01
EOL <CR> <LF> gE i bR £ 5/ End identifier

#* 12.3-2/ Table 12.3-2

& /Value & /Description
1 A5 fi/ Not locate
2 2D &4/ 2D position
3 3D &7/ 3D positioning

14 /17 NEHLE, REVFRT AR SKG123NT-DA-001,A/1
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% 12.3-3/ Table 12.3-3
i /Value f#iiA/Description
M FEhk$% 2D 5 3D Hixt/ Manually select 2D or 3D mode
A H #hik$¢ 2D 53 3D #3{/ Automatically select 2D or 3D mode
12.4 GSV -I] JL 2 2{5 B/ GSV - Visible satellite information

I AE AL AT L LR Y 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 ~il/Example | H.47/ Unit & /Description
KW HIER)N GSV 15 R/
154]) ID/ Stat tID GPGSV
] atemen b Indicates that the statement is GSV information
GSV =415 E/Indicates the 4 AR GSV iEA) 25U
total number of GSVS Total number of GSV statements
AR N GSV BRI RIS TL4/
GSV %#EE 1
el Order in GSV statements
IR/ MER= X SV 18 EEIEIBNER =S T 7]
Visible satellite information Total number of currently visible satellites
T A ID/ Satellite ID 196
TR/
, “J% 70 J/Degrees 5 FE 00 %1 90/ The range is 00 to 90
Satellite elevation angle
TE Tl Satellite Azimuth 097 J¥/Degrees | i 000 #| 359/ The range is 000 to 359
N JulE 00 #] 90 ( IpSON
{514 £ (C/NO) 45 dB-Hz 617 00 2190 CARELFIMA
Range 00 to 90 (null if not in use)
T A ID/ Satellite ID 20
T2 Satellite elevation
s angle 60 J£/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
. il 00 2 90 CRATHMI KA /
ZMe L (C/NO 44 dB-H
R E( ) z Range 00 to 90 (null if not in use)
156 {E /Proof test value *63
EOL <CR> <LF> 4EH bR S5/ End identifier
15/17 NFNE, REVFATABY# SKG123NT-DA-001,A/1
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12.5 RMC -##E £ /715 2/ RMC - Recommended Location Information
A AL S T e A ) LR E 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

% 12.5-1: RMC ig&a)#% 3/ Table 12.5-1: RMC statement formats

%4 Fr/Name ~l/Example | HA7/ Unit & /Description
LK HIER] N RMC 15 2/
4] ID/ Statement ID $GNRMC
Indicates that the statement is RMC information
UTC K 1H] 023344.000 hhmmss.sss
A= V=% /
# R A/ User state A B DA B A
A= Data in use V= Data not in use
4 & [Latitude 2233.6896 ddmm.mmmm R
N=1k4 S=Fih/
£ ¥ [Latitude N . .% %R .
N=Northern latitude S=South latitude
24 J%/Longitude 11405.3616 dddmm.mmmm  JE 73 4% 38
E=AR& W=PH%&/
2% /Longitude E _é: - s )
E=East Longitude W=West Longitude
H % /Speed 0.03 “i/Paragraph
Jifi falAzimuth 154.65 ¥ /Degrees
UTC HHH 130822 ddmmyy
T4 f/Declination <Null> [#/Degrees ARAE M2 Nl if not in use
T4 £ J7 i /Magnetic E=&% W=pi&/
<Null>
declination azimuth E=East Longitude W=West Longitude
TER R A=H3l, N=A 32/, D=DGPS, E=DR/
D
Positioning Mode A= automatic, N= unlocated, D=DGPS, E=DR
K56 (& /Proof test value *05
EOL <CR> <LF> 251 br E R End identifier

16 /17 NEHLE, REVFRT AR SKG123NT-DA-001,A/1
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12 Ex &5 7/ Contact Information

Skylab M&C Technology Co., Ltd.

HYITH R TRHEEARFRAF

itk BRI e X e HE AT ML R BR R e R Tolk bel 9#) b5 6 4%
HLi%: 86-755 8340 8210 (Sales Support)

1 14: 86-755 8340 8510 (Technical Support)

£ 3. 86-755-8340 8560

46 : technicalsupport@skylab.com.cn

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