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1 7= M/ General Description

SKG123L s —kmPhRERT . 2 RGN FHTE AL, BRAEFN S HF GPS. Jt2}. GLONASS.
Galileo. QZSS ) LRI, L1+L5 XU E A E AL R, KL, 7 i RE T 58
SKG123L is a high performance, multi-system dual-frequency navigation and positioning module, which
can simultaneously support GPS, Beidou, GLONASS, Galileo, QZSS satellite receiving module. L1+L5
dual-frequency positioning enables faster positioning, higher accuracy, and more reliable product
performance.

M AL e, AT RAOA AR SRS 485 50T 45 48 0 o 2 3 ™ ot R R AR 1 T v RBUE . kL I
FRAERL . AR S, BT 2 T L8 AL ™ R BRI N 9 /e 2.
With its excellent performance, the module can provide positioning and navigation solutions with high
sensitivity, high precision and low cost for the manufacturing of positioning terminal products such as
vehicle and portable handheld products, which can meet the strict requirements of professional
positioning and personal consumption needs.

SMERSE 8%, FeET BB ERSHUE AR, KA SMD M54, SCRAFREBUBUR IR .
Compact size, compatible with the international mainstream navigation and positioning module in the

market, using SMD pad, support standard take and put and reflow welding.

1. SKG123L IEMKE

2 #AIN FH/ Applications

& X% S/ Car navigation

& N AN SHi K%/ Personal navigation equipment
& KR4 2%/ Car security system
& 74515/ Vehicle monitoring

@ IRNSS W/ IRNSS application
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3 72 4% A /Features

& L1 3#F GPS, GLO, GAL, BDS, QZSS, SBAS %#%i/ L1 supports GPS, GLO, GAL, BDS, QZSS,

SBAS systems

& L5 3 FF GPS, GAL, BDS, QZSS/ L5 supports GPS, GAL, BDS, and QZSS

& 7FF SBAS(WAAS, EGNOS, MSAS, GAGAN)/ Support SBAS(WAAS, EGNOS, MSAS, GAGAN)

& 3 RTCM(v2.3 1 v3.3)/ Support RTCM(v2.3 F1 v3.3)

& 7FF AGPS: EPO, EASY, NVRAM, hotstill/ Support AGPS: EPO, EASY, NVRAM, hotstill

& S ¥F Power Saving Mode: Sleep mode, RTC mode, Periodic Mode, GLP, ULP/ Support Power
Saving Mode: Sleep mode, RTC mode, Periodic Mode, GLP, ULP

& i PPS i), ¥ ATk £15ns, PPS 5 NMEA #H2<E¢/ PPS timing is supported with accuracy
up to = 15ns, and PPS is associated with NMEA

& HEZABEL 75 FiL1 PA LI 60 FiLs LA/ Up to 75 L1 satellites and 60 L5 satellites can be
tracked

& (R TTFF: ¥ a3/ T 28s (CTTFF is 24s with GLO); #3537/ T 1s/ &K TTFF: A Ja3h
/NT 28s(CTTFF & 24s 5 GLO); #JE3/NT 1s

& T\ ZikrifE/ Industrial grade standard

& 55155 N HA R e AR AL E A 2/ 1t has better positioning accuracy and location
effectiveness under weak signals

& H AU 5 AT 521/ With a superior quality and reliability

¢ 774 ROHS, FCC, CE #rit/ ROHS, FCC, CE standards
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4 HEES % performance parameter

* 4-1 XA % Table 4-1, Basic Parameters

=3 iR/ Describe 4863547/ Performance index
Parameter
H1 % /Voltage 3.0~4.3V
1602 MHz GLONASS L10F

GPS L1CA
QZSS L1CA
SBAS L1

L1 1575.42 MHz
QZSS L1 SAIF
Galileo E1
(E1B+E1C)

S5 N IRF 1561.098 MHz | BeiDou B1l

input GPS L5

L5 1176.45 MHz QzSS Lo
Galileo E5a
BeiDou B2a

39 tb/ standing-wave ratio <15

(SWR)

i NFHAT/ Input impedence 50Q0+10%
KL B 25 /Antenna gain 0~32dB
WyE RS -

Physical size 16.4*12.2*2.4 (¥.A7: mm)

21 UART, TTL H-F 4% 110~921600bps A

(WAL E Y 115200, 4Ry 3 (RN 2 3 88

i, W7 debug log it M4 Zii % & 921600),
Hmser/ ERIA 115200/

Data interface 2 UART, TTL level, baud rate 110 to 921600 bps
adjustable (recommended configuration is 115200,
will cause data output defect when too low, if debug
log output must be set 921600), default 115200

REEF I/ Al SRR LR, T AN B R LA I B4/ It can support
Antenna the antenna feeding system, with a External antenna
detection detection circuit is required
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% 4-2 GNSS e f545/ Table 4-2 Performance indicators of GN S S

Z¥1/ Parameter iR /Describe #:BE 847/ Performance index
% Ja 3l/Cold start <28s
B URGE NI A TTFF #JE Bh/Hot start <1s
#H ffj 3)/Recapture <1s
i3k /Capture -146dBm
R HE/Sensitivity # {fi 3/Recapture -160dBm
IREE/Tracks -164dBm
- i# & /Velocity Max 515m/s
74 AE/Dynamic
Jini# &£ /Accelerated
property Max 4g
velocity
TENLKEIEL Open Sky 1.5m CEP
positioning accuracy SBAS 1m CEP
TH R /Speed
0.1m/s
accuracy
PPS +15ns
¥ ¥ F #/Data §
1Hz~10Hz, ERi\/Default:1Hz
update rate
ST NMEA 0183 V4.1 it (A 3f% 4.00 fRA) /Version
/Navigate data format NMEA 0183 V4.1 (incompatible with version 4.00)

5 PIN 1% X/ PIN definition

WAKE_UP_HOST GND
WAKE UP GPS VGG
PPS v_BCKP
GPRICO UARTO_RX
GRIO1 UARTD TX
GRIO2 UARTz_RX
o> S
CHIP_EN 1.8¥_OUT
VCC_RF GPIO14
GND GPI2
RF_IN GPIDZ20
GND RTC_WACKUP

K] 5-1 SKG123L 5| il X/ Figure 5-1 The SKG123L pin definition

7123
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% 5-1 5| 152 X/ Table 5-1 Pin definition

PIN Ak
\ SKG123L Chip PIN Ivoltage fifiik /Description
o.
(£5%)
PRHR R 42 ) it 0, BROVIRHRSF, A
FHu] LLE: %%/ Dormant wake-up control
1 WAKEUP_HOST GP1024 1.8V
output pin, the default low level, do not
need to be suspended
PRERMeBEFE AN, BOAm S, A
FH vl LLE %%/ Dormant wake-up control
2 WAKEUP_GPS GPI026 1.8V
input pin, the default high level, do not
need to be suspended
PPS_OUT, Bk 1Hz it k% 100ms/
3 PPS GPIO10 2.8V
PPS_OUT, default 1Hz output, 100ms
4 GPIO0 GPIOO0 2.8V GPIOO0
5 GPIO1 GPIO1 2.8V GPIO1
6 GPI102 GPI102 2.8V GPIO2(UARTO_RTS)
7 GPIO3 GPIO3 2.8V GPIO3(UARTO_CTS)
TEE AT/ N ER 1) reset/ Reserved,
8 CHIP_EN CHIP_EN_IN 1.8V
available as a reset of the module
25BN YRR 2R A Hi/ Power-supply to
9 VCC_RF ANT_POWER_OUT VCC
the external active antenna
10 GND GND GND
GNSS RF 15 5 %i A/ GNSS RF Signal
11 RF_IN RF_IN
input
12 GND GND GND
iB H HW RTC mode(# & KT 1ms)/Exit
13 RTC_WACKUP RTC_EINT 1.8V
HW RTC mode (pull higher than 1ms)
14 GPI1020 GPI1020 1.8V GPIO20 (antenna detection)
15 GP1021 GP1021 1.8V GPIO21 (antenna detection)
16 GPI1O14 GPI1O14 1.8V GPIO14 (antenna detection)
17 1.8V_OUT VIO18 1.8V FEL Y5 % H /Power output: 1.8V
18 UART2 TX GPIO17:TXD2 1.8V UART2_TX: RTCM
19 UART2_RX GPIO16:RXD2 1.8V UART2_RX: RTCM
UARTO_TX:NMEA #i i/ NMEA output;
20 UARTO_TX GPIO7:TXDO0O 2.8V
firmware download
21 UARTO_RX GPIO8:RXDO0 2.8V UARTO_RX:NMEA %i A/ NMEA input;
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firmware download
%17 B R % N /Backup power input:
22 V_BCKP V_BCKP
2.0-4.3V
ARG HIE:3.0-4.3V, 7 E KT 500mA/
23 VCC VCC 3.0-4.3V | System power supply: 3.0-4.3V,
required for more than 500mA
24 GND GND GND
6 ES4%{4/Electrical character
6.1 #RFR{E/ Limit value
#* 6-1 H YK/ Table 6-1, Power Supply Characteristics
: %
2%/ Parameter 55/ Symbol | H/ME/Min |5 K(E/Max| HA7/ Unit
/Condition
it e H1 [ /Power supply voltage vCcC -0.5 55 \% -
VCC H K&#/VCC maximum ripple Vrpp 0 50 mV --
1 \E B HL R /Input pin voltage Vin -0.5 2.94 \% -
171 i & /Storage temperature Tstg -40 125 C -
ESD(HBM) VESD(HBM) -- 2000 \ All pins
6.2 iz4T41}/Operational condition
#* 6-2 izfT41F/Table 6-2 Operating conditions
2%/ Parameter 755/ Symbol | H/ME/Min | $7AE/Type | FAME/Max | H47/ Unit
fit i H [/ Power supply voltage VCC 3.0 3.3 4.3 \Y,
VCC Hii (SKG123L) Ivce 52 57 mA
VCC it (SKG123LD) Ivce 26 mA
RTC fLHHEE(VRTC)
Vrtc 2.0 3.0 4.3 \Y
RTC Supply Voltage (VRTC)
RTC H#i/ RTC current Irtc 0.09 mA
1.8V_OUT HJE/
Vio18 1.62 1.8 1.98 \Y
1.8V_OUT voltage
1.8V_OUT i/
118 10 mA
1.8V_OUT current
GPIO 1% #1°F(2.8V)/
V2.8 low 0 0.2*2.8 \Y
GPIO low level (2.8V)
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GPIO & #1°F(2.8V)/
V2.8_high 0.67*2.8 3.08 Vv
GPIO High level (2.8V)
GPIO % #°F(1.8V)/
V1.8 low 0 0.2*1.8 \Y
GPIO Low level (1.8V)
GPIO & #1°F(1.8V)/
V1.8 _high 0.67*1.8 1.98 \Y
GPIO High level (1.8V)
T.{Ei5 E/ Operational
-40 85 C
temperature
1% 5. % /Storage temperature -40 125 C

7 1&% R Ah & O/Transmission and peripheral interface

7.1 PPS
okt (PPS) : SKG123L AR H KGRI Al ikt PPS {55, PPS {55 W NSNS R G fE xS
Thie, BKRTEFERTE, AP 15ns, BRAEOL N HH — ANk
Second pulse (PPS): The SKG123L provides a very accurate time pulse PPS signal, the PPS signal can
provide the timing function for the external system, the pulse width is adjustable, the accuracy is 15ns ,

by default, it output a pulse per second.

7.2 UART

SRR AR R BT RE, RN E SRR LVTTL #oF . BRIABCRF% Y 115200bps, #%
A BN 921600bps,  H R RS T I P HATRCE -
Support data transmission, firmware upgrade function, input / output signal type is LVTTL level. The
default port rate is 115200bps, which can be set up to 921600bps, and the serial port port rate can be
configured by the user.

UART2 A il ff: RTCM P A 82 10, BROABRFFR N 115200, fanthi =R 1HZ, e A0 ik
A
The UART2 can be used as an input and output interface for the RTCM, with a default baud rate is

115200, an output rate is 1HZ, and the baud rate and output rate are adjustable.

7.3 GPIO (7i&i/Reserved)

T 7 AN GPIO 3% 11, Al T RIGHE .

Seven general GPIO interfaces can be flexibly configured by users.
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7.4 WAKEUP_GPS (¥iifi/Reserved)

feft 1 SN WHE SIANE R, BRI AR IR, 255 AT EEAE
Provide 1 external interrupt signal input pin with initially high level. If not used, the signal can be

suspended.

7.5 WAKEUP_HOST (¥ii#/Reserved)
St 1 AN WHE S A, BRI IR R WRAMER, ZE S TR
Provide 1 external interrupt signal output pin, initially at a low level. If not used, the signal can be

suspended.

8 ERIAACE/ Default setting
SKG123L BEERERIN S

The SKG123L module is supported by default:

GPS/QZSS :L1 C/A, L5

BeiDou: B1l, B2a

Galileo: E1 (E1B,E1C) ,E5a

GLONASS: L10F

541

50- (] z

48 : —

pr 3 5 1

.

40

35 %
-
; 34 33 —
Z 3 0

28

24 7 (7]

22 4 — 2 ‘ 45

20

18 6

b

14

12 5

10]

8

&

4

2

Loy = 2 B P SR P S . T . T T T T T

7 [FR ] B T T 1 T T T T T ¥ T T T T
G3 G4 G8 63 66 G G G E9 Ea EM B6 B9 BIS B2 B2 B B2 B35 B% B3 B4 B4 QI Qi QIS RS RM  Ri2Z RI3 R4 RS} Red  RSS
N

G-GPS, E-Galileo, B-BDS, R-Glonass, Q-QZSS
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9 {41} HH/ Software description

9.1 NMEA 0183 1##i/ The NMEA 0183 protocol is available

#* 9.1-1 NMEA-0183 #i {5 5/ Table 10.1-1 NMEA-0183 Output information

NMEA 1i{/NMEA protocol #iid/Description ERiA/Default
GGA & 7 #4515 2./ Global positioning system fixed data FTHFIY
GSA 217 215 5/ DOP and active satellites FIITIY
GSV Al W, TR A5 B/ Satellites in view HIFIY
RMC Hi 7 7€ 715 B /Recommended minimum specific data FTHFIY
GLL KAk FR{E H/Geographic position—Ilatitude/longitude FIFIY
VTG Hi 1A 3% [ 1% 5./ Course over ground and ground speed FTHFIY
ZDA MHTI [E(UTC1)(E E/Date and Time FIIFIY

% 9.1-2 PRI ig/Identifier mnemonic code

FRiRFF/Identifier #5257/ Data type
GB Jb=}Hx0/ Beidou mode
GP GPS #:{/ GPS mode
GN GNSS #i:{/ GNSS mode
GA Gallileo #:x{/ Galileo mode
GL GLONASS 1%t/ GLONASS mode

9.2 GGA-E¥i#E /= EIGGA- Location information
B S EMA B BT, B,
Contains the location, time, and precision factor of navigation positioning.

$GNGGA,022326.000,2238.3443,N,11403.0962,E,1,22,0.72,104.0,M,-2.2,M,,*69

% 9.2-1 GGA iE+)#%0/GGA Data Format

£ FRIName 241 Ef7/Units | #iiR/Description

[Example
%) ID/Message ID $GNGGA FHiEA] N GGA 15 B/ GGA protocol header
UTC HE)/UTC Position | 022326.000 hhmmss.sss B 7 #04% :0/Time seconds format
# %/ Latitude 2238.3443 ddmm.mmmm E 5314 30/Degree split format
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4% N/S / N/S indicator | N N=1t4 S=Fg§4i/ N=north or S=south
2%/ Longitude 11403.0962 dddmm.mmmm JZ£ 73 #% 20
21 E/W / E/W Indicator | E E=%% W=P44/ E=East or W=West
ENIRAS/ Position Fix
1 LR 10.2-2/ See Table 10.2-2
Indicator
S DR E e
22 JiFE 0 #| 24/ Range 0to 12
/Satellites Used
HDOP 7K-~F-¥ & K1 0.72
WK = EEIMSL Altitude | 104.0 KIM
FAAL/Unit M
K Hh 7K HE THI =1 £/ geoidal -
height '
JKHAE T X 43 57 /Level
M /M
surface division unit
K8 1E/ Checksum *69
EOL <CR> <LF> S5 bR E S End of message termination

#9.2-2 EACIRAEHIA/ Position Fix Indicators

¥f&/Value

#iiR/IDescription

0 K58 ek E 745 B ANH I/ Unpositioned or positioned information is not available

SPS #ix/ SPS model

1
2 GNSS, SPS # 1/ GNSS, SPS mode
3 PPS #£3{/ PPS model

9.3 GSA-Y41] T £ /5 E/GSA- GNSS satellites in using

Bkl A A S R e TARRE , B AR, S AR PRN {58 /2 PDOP, HDOP, VDOP 45

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

used satellites, PDOP, HDOP, VDOP and other information.

$GNGSA A,3,199,195,08,26,09,31,16,194,193,27,03,04,1.07,0.72,0.79,1*05

$GNGSA A,3,67,66,,,,,,.,,,1.07,0.72,0.79,2*0E

$GNGSAA3,,,,,11155,,1.07,0.72,0.79,3*0E

$GNGSA A,3,37,20,07,,,,,,,,,,1.07,0.72,0.79,4*08
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#9.3-1 GSA iEH)#:(/GSA Data Format
4 #rIName 2Bl /Example [F.47/Units {#iid/Description
X FUHiEH] N GSA 15 5 /Indicates that the statement
i) ID/ Message 1D $GNGSA
is GSA information
2 1/ Mode 1 A Z 10.3-3/ See Table 10.3-3
1 2/ Mode 2 3 % 10.3-2/ See Table 10.3-2
ELf F LA ID {551/ 1D of -
199 HE—{Z1E1 Sv /2 2/Sv on Channel 1
satellite used
ELf F LA ID {55/ 1D of .
195 2 {2151 Sv /2 2/Sv on Channel 2
satellite used
2 P A ID{ZE/ 1D of Nl + —{5IEM Sv E 8 CREERNIA=Z) /Sv on Channel
<Null>
satellite used 12 (Null fields when it is not Used)
PDOP 1.07 zr-8 v BRS BE [R 1+ /Position Dilution of Precision
HDOP 0.72 7K ¥ BE K F/Horizontal Dilution of Precision
VDOP 0.79 3 B ¥ i K] 7-/Vertical Dilution of Precision
REUGE *05
EOL <CR> <LF> bR EFF/End of message termination
% 9.3-2/Table 10.3-2
{E/Value #iid/Description
1 A E L
2 2D sEfr
3 3D EfL
% 9.3-3 /Table 10.3-3
{E/Value #iiR/Description
M FHhik 2D s 3D Mk
A H &)k 2D 8 3D izl
9.4 GSV-I] . P E{Z BIIGSV-GNSS Satellites in View

WAL AT L TR PRNs, 7 7 AL A S54SR .

This sentence contains the mode of operation, type of fix, PRN of the satellites used in the solution

as well as PDOP, HDOP and VDOP.
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$GPGSV,4,1,13,27,78,149,46,199,60,149,39,04,59,289,43,194,56,045,44,1*64

$GPGSV,4,2,13,195,54,108,43,16,50,008,43,08,45,203,42,26,33,038,40,1*5A

$GPGSV,4,3,13,09,28,313,33,31,28,098,42,193,26,167,39,03,11,233,39,1*52

$GPGSV,4,4,13,22,,,35,1*60

$GPGSV,3,1,10,27,78,149,50,199,60,149,48,04,59,289,46,194,56,045,45,8*6C

$GPGSV,3,2,10,195,54,108,46,08,45,203,48,26,33,038,36,09,28,313,31,8*54

$GPGSV,3,3,10,193,26,167,44,03,11,233,43,8*55

$GLGSV,1,1,02,66,38,231,37,67,31,297,33,1*7A

$GAGSV,1,1,02,05,,,41,24,,,41,7*72

$GAGSV,1,1,02,05,,,45,24,,,41,1*70

$GBGSV,3,1,11,07,65,346,40,37,50,357,43,23,33,068,26,10,32,262,41,1*7A

$GBGSV,3,2,11,20,28,264,35,01,,,42,02,,,36,16,,,42,1*48

$GBGSV,3,3,11,03,,,40,05,,,28,32,,,38,1*74

$GBGSV,1,1,04,37,50,357,41,23,33,068,45,20,28,264,37,32,,,41,4*44

% 9.4-1 GSV i&H)# 3/ GSV Data Format

4 #rIName 244 /Example [®7/Units  J#fiid/Description

4] ID/Message ID $GPGSV RO EH) N GSV {5 2 /GSV protocol header

GSV & %15 E/Number of A AR GSV iE ] 4 26 B Total number of GSV
Message sentences

GSV 4 #15 B/ Message 1 AZk1ER) N GSV i) 55 L %/Sentence
Number number of the total

A LT AE B /Satellites in o - o
o 13 20 A 0L TR S 2/Number of satellites in view

T/ ID/Satellite ID 27

T E A fH/Elevation 78 F¥/degrees | yulE 00 % 90/ Range 00 to 90

TR A7 fMIAzinmuth 149 J%/degrees | JiF 000 #| 359/ Range 000 to 359

fE M L 46 dB-Hy Ja# 00 2] 90 CARfE NI N=) / Range 00 to 99,
(C/NO)/SNR(C/NO) null when not tracking

Al L TR A5 B /Satellites in
View 194

T/ ID/Satellite ID 56 F¥/degrees | yulEl 00 % 90/ Range 00 to 90
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T E A f/Elevation 045 % /degrees Ju [ 000 21 359/ Range 000 to 359
. , [ 00 2] 90 CRFANIZAZ) / Range 00 to 99,
TE 57 fiIAzinmuth 44 dB-Hz
null when not tracking

56 {f/Checksum *64

EOL <CR> <LF> SR bR EFF/End of message termination

9.5 RMC-#:# 115 B/ RMC-Recommended Minimum locating
information

s A AR E AL LR ENE R

This statement contains the satellite positioning information for the recommended location.

$GNRMC,022326.000,A,2238.3443,N,11403.0962,E,0.01,169.33,120421,,,A,V*07

% 9.5-1: RMC &%)k X/ RMC Data Format

Z#IName Zpl/Example| HAI/Units #iid/Description
&%) ID/Message ID $GNRMC FHHILE AN RMC 15 E/RMC protocol header
UTC i} [a]/UTS Position | 022326.000 hhmmss.sss
5 4R A5 /Status A A=K O V=ﬁ%&ﬂiﬁﬂﬂ/A=data valid or
V=data not valid
£ %/ Latitude 2238.3443 ddmm.mmmm
£ N/S/ N/S Indicator N N=1t4: S=Ei%i/N=north or S=south
22 ¥ /Longitude 11403.0962 dddmm.mmmm
2 % E/W /E/W Indicator E E=%R% W=pi%4/E=east or W=west
i# ¥/ Speed Over Ground 0.01 hil
73@%(/30;3;&: Over 169.33 i
UTC H H#i/Date(UTC) 120421 ddmmyy
T4 f1/Magnetic variation <Null> i3 FAE 425 INull fields when it is not Used
%ﬁif:%?f:ﬁ;iﬂc <Null> E=%A% W=/i%4 /E=east or W=west
s . A=H 3z, N=A €, D=DGPS, E=DR/
EAL i Mode A A=auto?§jrjnous,§'?\lm=1No fix, D=DGPS, E=DR
B8 /Checksum *07
EOL <CR> <LF> 45 bR EF/End of message termination
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9.6 GLL-#¥ 52 /115 E/Geographic Position — Latitude/Longitude

AEGEMZEEEE

This sentence contains the fix latitude and longitude.

$GNGLL, 2238.3443,N, 11403.0962,E, 022326.000,A,A*4F

% 9.6.1: GLL ##EH#U/GLL Data Format

Z#IName Z4/Example| HA7/Units #iid/Description
Message 1D $GNGLL GLL protocol header
Latitude 2238.3443 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 11403.0962 dddmm.mmmm
E/W Indicator E E=east or W=west
UTC Position 022326.000 hhmmss.sss
Fix Status A A=data valid or V=data not valid
Fix Mode A A=autonomous, N = No fix, D=DGPS, E=DR
Checksum *4F
EOL <CR> <LF> End of message temination

9.7 VTG-Hu % E {5 E/VTG-Course Over Ground and Ground Speed

SHb A ) e TR PR A

This statement contains the ground speed information.

$GNVTG,169.33,T,,M,0.01,N,0.02,K,A*2E

% 9.7-1: VTG EAI#/VTG statement format

£ FRIName

2¢4l/Example | B247/Units

#iiR/Description

&%) ID/Message ID $GNVTG

FWILIES) N VTG 15 B/VTG protocol header

PLE AL NS5 1 T A )
/Ground course with true 169.33

north as reference

000~359 &, HijTHIfY O tKt 4 f%H/At 000~359

degrees, the front 0 will also be transmitted

/Ground heading with

(5] 8% #7/Blank character T
PALREAE 225 1 T A 1A Null> 000~359 /&, ®ITH AT 0 tB & %i/At 000~359
<Nu

degrees, the front 0 will also be transmitted
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SKG123L-DA-001,A/2




SKYLAB

Simplify Your System

WY R TR R A A SKG123L #it% 5/Datashee
magnetic north as
reference

6] % #5/Blank character M

Hb T i3 % /Ground rate 0.01 Knots 000.0~999.9

[B]f% 7 /Blank character N

HhH 3 %/Ground rate 0.02 Km/h 0000.0~1851.8Km / h

6] fE 45 /Blank character K

A=HEEN, D=%4r, E=fh%, N=HdEIL3/
#: R F5 7~/Mode indication A A= autonomous localization, D= difference, E=
imputation, and N= invalid data

EOL <CR> <LF> 45 bR B End of message termination

9.8 ZDA-i} 8] H #1{ B/ ZDA-Date and Time

WG AL I R AT H 145 2
This sentence contains UTC date & time, and local time zone offset information.
$GNZDA,022326.000,12,04,2021,,*49
% 9.8-1: ZDA iE4]#% 3/ ZDA Data Format

42 FRIName 2461/Example [Ff7/Units  [Hiid/Description
4] ID/Message ID $GNZDA B 5 H) N ZDA {7 E/ZDA protocol header
UTC i} [E]/UTC Time 022326.000 hhmmss (B} 73F0) %X
UTC HIH/UTC data 12 H
UTC HH#I/UTC Month 04 H
UTC HHI/UTC Year 2021 &
i} [X /local zone hours <Null>
K518/ Checksum *49
EOL <CR> <LF> S5 bR E R End of message termination
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10 HlB R ~F/Mechanical size

- MX@ — Symbol |Min. (mm) [ Typ. (mm) |Max. (mm)
:H A 16.0 16.3 16. 6
B 12.0 12.2 12.4
C 2.2 2.4 2.6
M D 0.9 1.0 1.3
E 1.0 1.1 1.2
il F 2.9 3.0 3.1
B I i o 0.9 1.0 13
G E F E D
TRt T E——
A M 0.8 0.9 1.0
>
*:[ N 0.4 0.5 0.6
“ ” ” K 0.7 0.8 0.9
© C O O] Weight 1. 6g
T
10-1 4MFE R ~f/Figure 11-1, overall dimensions
1.0
N Stenci | : 150um
15
1.0
1.2 11 3.0 0.8
i ] | \ T Unit:mm

16.4

K] 10-2 =% 1% R ~f/Figure 11-2 Reference package dimensions

10.1 Layout £=E % i/ Layout Notes

1) JuffAiJz/Component layout

GNSS HihtE PCB LA skt T-3RAF 5L 1) GNSS PERE R Ui 2 0 L1, 5 R LR 1 4 W B
B, G TR O KR, AE RGN b, B ORI AT R R AR B T AR T, R
Yoz PCB b Hr7 XK. [ IE 250 GNSS FE Rt B K i BRI X 35 o
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The layout of the GNSS module on the PCB is critical for obtaining the optimal GNSS performance. The
connection to the antenna should be as short as possible to avoid excessive attenuation of the signal. In
the system board design, ensure that the RF circuit is strictly separated from other digital circuits, and
keep the module away from the digital area on the PCB. The GNSS module must also be moved away
from the heat.
2) TIRK % 1T /Passive antenna design

REGE KRR AT fefid, HICIRRZH 7 28 —Hese B . @RS GNSS B e
PCB B ) 55— T

The antenna feeder shall be as short as possible and have a complete plot beneath the passive antenna.

It is recommended that the passive antenna and the GNSS module are placed on the other side of the

PCB board.
™ Ground Passive patch antenna
fibreglass plane  Groundvia e
PCB

SKG123L Module 50 ohm microstrip

Kl 10.1-1 SKG123L =% % 11/Figure 11.1-1 SKG123L Reference Design
3) FH#TVLAL/ Impedance matching
REGEI BT J9 50 Ohm, Ny 7 ik%] 50 Ohm KT, MArZem) g W ZiRkeE S LM SE T
PHES H, PCB /Mt HIs L% er, DL PCB HI&EkRILHE.

The impedance of the antenna feeder should be 50 Ohm. In order to reach the impedance of 50 Ohm,

the width W of the microband line should be selected based on the distance between the wire and the

reference surface H, the dielectric constant of the PCB medium plate r, and the structure of the PCB.

4) B2t Microband line design

® UMK EEN LR ATREMHL, FrifE PCB LN ZREAEHEE 2.5 cm (1inch) 1M X &A=
FIfkHE2E: /The length of the microstrip line should be as short as possible, and the standard PCB

should try not to choose more than 2.5 cm (1 inch) and no shielding layer of the microstrip line;
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® ISR () A £ N B S SR R A5 54k /The wiring of the RF connection line should be avoided
close to the digital signal line;

®  {EIEREMTH N ER R T EZ ()it FL; /In the ground plane to use as many holes as possible;

® LGN BMEEYR, WP OCHIE, HMTES, IR, A%, /Wiring should be far away from the
noise sources, such as: switching power supply, digital signal, crystal vibration, processor, etc.;

® LA XS N KIS 2 N AR 52 8  /The reference strata corresponding to the microstrip line shall
remain intact;

® TR AFEFH UL AN 50 ohm: /The microstrip line characteristic impedance must be 50 ohm;

N T IG5 3R, T 2Rl S B G B A

In order to reduce signal attenuation, microstrip lines should avoid sharp angles.

&

Poor Good Excellent
10.1-2 SKG123L fiy £k ¥ 11 #E/Figure 11.1-2 SKG123L Microband line design recommendation

11 B3/ Packing specifications
BRI, 4 1200 1,

The module is wrapped in 1200 pieces per volume.

?330 37,

12.8 16.0 4.0

Jﬁﬁﬁﬁﬁg%z
R m

Kl 11-1 SKG123L % [&/Figure 12-1 The SKG123L package diagram

UNIT:mm
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12 T i #&ill/Paste suggestions

=t

245°C to 260°C

—

1

Max. Ramp Up Rate = 3°Cis
Max. Ramp Down Rate = 6°Cls

v

— t
60-150 seconds

Temperature —>

25

ts
60-120 seconds

150 °C

|1—Time 25°C to Peak

8 minutes max.

Time =

P 12-1 SKG123L i 4i #h £k /Figure 13-1. SKG123L recommended furnace temperature curve

Melting Temperature: 217 °C

Stencil Thickness: 150um

13 2% 5%/ Reference circuit

aPion 3y L WAKE_UP_ M
G WAKE_UP_OUT
[Tkl g -

GPS ANT

i

' 50 COHM TRAGE |

W_ANT &
L1 "g

33nH

VANTDJ

GND

VGG

W_BCKP

A1 griog UARTD_FX

i g0 WARTI_TX

8 grioz UARTZ_RX

Ll grioa LART: _TH

i CHIP_EN 1AV_OUT

A ANT_POWER GPIO14

T GRIDZY

T RFIN GRIDE0

GND RTC_WACKUP
BHG123

uz2

FBT BLMISAGEZISN
e o

£y

22

21

k]
|18

| 14
k]

i — T
|16

XC6221B332M

L

ouT

SKG123L %% H1#%/SKG123L reference circuit

VI = Ii/Matters need attention:
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1. GPIO0-11 H1 V4 2.80V+5%; A4 GPIO Hy 1.80V+5%, i A i 75 i i B FR UL o

1. The GPIO 0-11 level is 2.80V * 5%; the remaining GP 10 is 1.80V *+ 5%, so pay attention to the
level to match when used.

2. BB MCU A 1 > GPIO 4% LDO EN 51l FiiFd & 5 SKG123L L.

2. The external MCU of the module shall use 1 GPIO connection to the LDO EN pin; reserve the restart

SKG123L mechanism.

14 iTW{= 2/ Order information

#1-5/ Module No. Ih#E/ Consumption
SKG123L 52mA
SKG123LD 26mA

15 Ex &5 ®/Contact information

Skylab M&C Technology Co., Ltd.

HRYIHRTMEHEARERAF

Mtk PRI fe X e A T8 Tl AR B A GRH Tl lE 9#) b3 6 1%
H1i%: 86-755 8340 8210 (Sales Support)

11 86-755 8340 8510 (Technical Support)

1% H.: 86-755-8340 8560

H34H: technicalsupport@skylab.com.cn

3%k www.skylab.com.cn www.skylabmodule.com
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