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1 725 %j/r/Product Introduction

SKG123N & i P4 BE PR T [7] 22 38 L LK) 22 3R 2L 15 S UL, BB RERB [R] I SC R GPS. BDS.
GLONASS. Galileo PAK QZSS W TEEAM RS, I HICHF L1+L5 BUE N .

SKG123N is a high-performance vehicle integrated navigation module for the field of vehicle navigation.
The module can simultaneously support GPS, BDS, GLONASS, Galileo and QZSS satellite positioning

systems, and support L1+L5 dual frequency positioning.

Bl 1: SKG123N IEXLE/Top view

2 JEIN F/Application
& X% 5/ Auto navigation
& AN SHis %/ Personal navigation equipment

& FiRiFE 1% /Remote vehicle monitoring

3 =¥ siFeatures

& L1 3ZFF GPS, GLO, GAL, BDS, QZSS %%t/ L1 supports GPS, GLO, GAL, BDS, QZSS
systems

& L5 ¥ GPS, GAL, BDS, QZSS/ L5 supports GPS, GAL, BDS, and QZSS

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

& ¥ RTCM(v2.3 F1 v3.3)/ Support RTCM(v2.3 Al v3.3)

& FRUEELS P NEMAO183/Plug and play standard communication protocol NEMA0183

& 7 FF AGPS: EPO, EASY, NVRAM, hotstill/ Support AGPS: EPO, EASY, NVRAM, hotstill
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& 59055 T BB 2 AR FE RS B 45 2%/ It has better positioning accuracy and location
effectiveness under weak signals

€ 774 RoHS, FCC, CE /Compliance with RoHS, FCC, CE

5 f&# &bk O/Transmission and peripheral interface

5.1 PPS
okt (PPS) : SKG123 #RALAEHAFHERINS ksl PPS {55, PPS {55 NAME RS HL M
Thie, BkFhEErTH, KR 15ns & 24h, BRAATEOL R HIH — A Bk
Second pulse (PPS): The SKG123 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

is15nsevery 24h, by default, it output a pulse per second.

5.2 UART

SKG123N Figefe it 7 wiA~d: 11, Jerh, UARTO AT ki REMEEMEWESEE, UART2 T4
A B ZEMER . SR EEE . BT RIhRE, WS SR LVTTL BF. BRABUR RN
115200bps, f A1y 921600bps, H FIHRER A A - FATRCE
The SKG123N module provides two serial ports. Serial UARTO is used to send satellite information and
receive differential information, and serial port 2 is used to input and output differential
information.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.

5.3 #@{ZHiR/Frequency of communication

HAT, RGSCHt 1hz A1 10hz KRR BEHR, BRASR N 1HZ,
Currently, the system supports the output data refresh frequency of 1hz and 10hz. The default frequency

is 1hz.

5.4 JE{Z#ri/Communication protocol

HAr, SKG123N bt & WL NMEA0183 i, #ilan1: GPGGA. GPRMC, GPGSV, GPGSA.
At present, THE SKG123N module outputs common NMEAO0183 protocols, such as GPGGA, GPRMC,

GPGSV and GPGSA.
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5.5 #Z#lfr4/Control command

SKG123N R G il o R $ il ar & SE I an N Ihag, (A2, SKG123N TikfrfriE, AP
SKG123N H/K AR F2 BRI TT st
The SKG123N system supports the following functions by sending control commands through the serial
port. However, the SKG123N cannot save the Settings. That is, the SKG123N output the default mode

every time it is powered on.

6 HES%FM/Electrical specification

& RIS Nimit Parameter

Z¥/Parameter f#5/Symbol &/IME/Min. BA{EMax. | HEAI/Unit
HJE/power supply
fit B FL [T /Supply Voltage VCC -0.3 3.6 \Y;
K/ 10
1/0 $#14£/1/0 Features VIO -0.3 3.6 V
RF %i NZh%/RF Input power RF_IN 0 dBm
i HLOR/ESD RF_IN 2000 %
FF % /Environment
4R % /Storage temperature Tstg -40 85 °C
Y5 /Humidity 95 %

& HS4%ME/Electrical specification

BRAE ;WA
Z¥/Parameter | £75/Symbol | %f¥/Condition | B/ME/Min. | HLF{E/Type
/Max. [Unit
HL Y& FL I /Supply
VCC 3.0 3.3 3.6 \%
voltage
HLJR FEL I /Supply
V_BCKP 14 3.0 3.6 \%
voltage
O\ =1 finput
VIH 24 3.6 \%
high voltage
K JE input VIL 0 0.6 \Y;
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low voltage

%t =1 s Joutput
high voltage

VOH loh=4mA

2.8

% i s Joutput

low voltage

VOL lol=4mA

0.4

TARIRE
/Operating

temperature

Topr

85

°C

e AR AR ALE PAUEE, FTU DR — R SR R, A R B R B R, 8
AT T AL UG I DIRE,  BIHRA /N T 150mA.,

Note: This product has a complex integrated navigation algorithm, so the power consumption is higher

than that of ordinary navigation modules. Please reserve enough power consumption for this product

during the design of hardware circuit, that is, the current is not less than 150mA.

7 M:fs¥ekr/Performance evaluation

& BT —EREZ (10 ) TR /Electrical characteristics one standard deviation (10 ) no

mileage timing

: N KA E KPHEE | MRE T | A
GNSS 55 E &M 8)/Time | B:lthl e /Receiver
[Horizontal | /Horizontal | /Pitch roll | /Course
of GNSS signal loss positioning mode

position 1 velocity 1 Angle 1 Angle 1
5 Fb/5 seconds PRUE E fiz/Standard setting 2.0-3.5m 0.05m/s 0.5deg 1.0deg

10 #0/10 seconds bRk € fi7/Standard setting 10.0m N/A N/A N/A

60 #//60 seconds bt %€ fi7/Standard setting 25.0m N/A N/A N/A
120 #$/120 seconds PRt 52 i /Standard setting 60.0m 0.5m/s 1.0deg 2.0deg

& BESHE—EREZ (10) GNSS #4rTkk/Electrical characteristics one standard deviation (1

0 ) GNSS partial function

¥ /IParameter #iiR/Description
1602 MHz GLONASS L10F
BUHL2E B /Receiver type L1 GPS L1CA
1575.42 MHz
QZSS L1CA

7119
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SBAS L1
QZSS L1 SAIF
Galileo E1
(E1B+E1C)

1561.098 MHz

BeiDou B1l

LS 1176.45 MHz

GPS L5
QZSS L5
Galileo E5a
BeiDou B2a

B IRENIN [A] TTFF

& JE8))/Cold Start<28s

#JH 5h/Hot Start<1s

4 Bh 5 Bh/Auxiliary start<5s

REFUE ISensitivity

ERER/Tracking: -165dBm

fi#k/Acquisition: -160dBm

¥ J5 8))/Cold Start: -148dBm

5 B /Warm Start: -148dBm

#JH F)/Hot Start: -156dBm

7K 5 A0 K5 Horizontal

H 7= 72 fit/Autonomous positioning<1.2m

positioning precision SBAS<1m
RMS<30ns
2 K5 FE /Timing precision
99%<60ns
TH [ K 2 /Speed precision 0.05m/s

T {E¥ 5% /Operational constraint

5145 /Dynamic<=4g

/= [ /Altitude<=50,000m

% % /Speed<=500m/s

8/19
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8 EHHIE XJ/PIN Definition

SCL
SDA

GPIO10
RTC_WACKUP

UART2_RTS

UART2_CTS
SKG123N

ViO18 3
Top view

CHIP_EN

VCC_RF
GND

RF_IN
GND

GND

VCC_IN
VBAT_VRTC
UARTO_RXD

UARTO_TXD
UART2_RXD

UART2_TXD

UART1_RXD
UART_TXD
GPIO26
LNA_EN
GND

Bl 3: SKG123N EHixE Lpin definitions

9 E#5iA/Pin description

EMmS | ERENPIn
= = /10 1§ F 1% B /Description % ¥E/Remark
[Pin No. name

1 SCL =7*/Hanger

2 SDA == /Hanger

PPS ) ik {5 54 H/Second pulse signal
3 GPIO10 @]
output
TR, S F P RE AR DU ARIRIRAS
4 RTC_WACKUP )
/Interrupt pin. Low level enables the
5 UART2_RTS =7 /Hanger
6 UART2_CTS MR 51, B 2% /Test pin, hanger E2%/Hanger

9/19
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7 VIO18 0 M5, E2%/Test pin, hanger E2%/Hanger
MG AL, KA 2U/Module reset, ASFRF, B2 /When
8 CHIP_EN
active low not in use, hanger
A IR L A v HH/Active antenna
9 VCC_RF Pout
power output

10 GND G FH 5 H1/Ground
11 RF_IN | GNSS K1
12 GND Y5 /Ground
13 GND FHL Y5 H1/Ground
14 LNA_EN E%%/Hanger
15 GP1026 P
16 UART1_TXD Wi %% Must be hung up
17 UART1_RXD W2 Z¥ IMust be hung up

#% H 8 11k 1%/Standby serial port #% H/Standby
18 UART2_TXD O

transmission application

% H & 11210k /Standby serial port % Fi/Standby

19 UART2_RXD |
reception application
20 UARTO_TXD 0] £ [ & i%/Serial port to send
21 UARTO_RXD I £ [13210it/Serial port to receive
22 VBAT_VRTC %Ay . itb/Backup battery: 1.4V--3.6V AHE, 272 /When
23 VCC_IN Pin T.{F #iJE/Operating voltage: 3.0-3.6V
24 GND G Y5 /Ground
10/19
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10 HLHE)R ~F/Machine Dimension

M—mmm@
A
I N | P S P | | | | Y L]
G E F E D
HEE B o
=
N
- ” ] 1 ” K<
C TTTTTTTTTT [TTTTTTTTTITTIT 1
T
Symbol Min.(mm) Type(mm) Max.(mm)
A 15.9 16.0 16.6
B 121 12.2 12.3
C 22 24 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 1.69

4: SKG123N HL#X~F/Machine Dimension

11719
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11 3% K /Reference circuit

U1

2 *3V3

1] : FB1 BLMWEAG12TSN1
N  aa
V_BCKP } c2 c1
2 i s 1
GPS ANT €| RX_GNSS rxp2 19 s L GlF | 10eE
7| 1x_GNss T*pD2 [18 . l = ——
a| | 17 = =
2 :gvcc :ﬁfﬁg 116
500HMTRACE || 1? c;:::N o iﬁ
L “‘ 124 anp Ne (13 R7 33R ¢
= RXDO
R6 33R >> TXDO
33nH
\—O +3V3
5V +3V3
o U2 XC6221B332MR Q
‘ IN o ouT 5
EN_GPS > 5 nc 4
CH l C9
__2.2UFIO 'IUF :|:0 1UF —— 2 ohik
B 5: SKG123N &% i #%//Reference circuit
12 {414 BH/ Software description
12.1 NMEA 0183 14X/ The NMEA 0183 protocol is available
# 1-1 NMEA-0183 #ith{% 5/ Table 1-1 NMEA-0183 Output information
NMEA 1/+3{/NMEA protocol i /Description ERi\/Default
GGA SE N #d{5 2./ Global positioning system fixed data TIFIY
GSA 21 A 15 B/ DOP and active satellites FTIFIY
GSV A L PR {E B/ Satellites in view HIFIY
RMC HE#7 € 745 B /Recommended minimum specific data FTHFIY
GLL KAk FR1E B /Geographic position—latitude/longitude FTHFIY
VTG Hhu i 3 B 5 )5/ Course over ground and ground speed TIFIY
ZDA AT A (UTC1){5 E/Date and Time FTHFIY

12/19
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% 1-2 FRIRFFBiCAY/Identifier mnemonic code

FRiRFF/Identifier #5257/ Data type
GB Jb=2}i={/ Beidou mode
GP GPS #:{/ GPS mode
GN GNSS #iz{/ GNSS mode
GA Gallileo #:x{/ Galileo mode
GL GLONASS 1%/ GLONASS mode

12.2 GGA-E I ¥ #E15 BI/GGA- Location information
1A =R E LR TR VA VA= AL VA N TINAER e 78
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

% 2-1 GGA iE4)# /GGA Data Format

Z#IName 2 pl/Example | HfI/Units | fiid/Description
4] ID/Message ID $GNGGA FMHiEA N GGA 15 2/ GGA protocol header
UTC HE)/UTC Position | 022326.000 hhmmss.sss B 7 #04% :0/Time seconds format
4%/ Latitude 2238.3443 ddmm.mmmm [ 53 #% 7/Degree split format
#hF N/S / N/S indicator N N=]t4 S=F§4i/ N= north S= South
2 ¥/ Longitude 11403.0962 dddmm.mmmm [ /3 #% 7/Degree split format
21 E/W / E/W Indicator E E=&R%Z W=PH%/ N=north or S=south
L DR NS
1 LI 2% 2-2/ See Table 2-2
Position Fix Indicator
Cf R E .
22 JiFE 0 #| 24/ Range 0to 12
/Satellites Used
HDOP 7K-F¥ EE K+ 0.72
R = FEIMSL Altitude 104.0 KM
FLA/Unit M
R 7KV T =g P/ -
Geoidal height '
FKHET R 73 47 /Level
M KIM
surface division unit
B4 {E/ Checksum *69
13/19
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EOL <CR> <LF> 45 bR End of message termination

% 2-2 EACRAEHIA/ Position Fix Indicators

¥{fE/Value | #iiR//Description
0 A E LB EALE BN AT H/ Unpositioned or positioned information is not available
1 SPS #5{/ SPS model
2 GNSS, SPS #i:/ GNSS, SPS mode
3 PPS #=X/ PPS model

12.3 GSA-4 7 L £/ B/GSA- GNSS satellites in using

SRAR A B SRR i E TARRE , e, S 2K PRN {58 /2 PDOP, HDOP, VDOP %55 2.
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
$GNGSA,A3,,,,,.s151,,1.07,0.72,0.79,3*0E

$GNGSA A,3,37,20,07,,,,,,,,,,1.07,0.72,0.79,4*08

* 3-1 GSA iEf)#3L/GSA Data Format

Z#IName 2 Hl/Example [ H.A7/Units #iid/Description
. FHER]N GSA B R/
4] 1D/ Message ID $GNGSA
Indicates that the statement is GSA information
i 1/ Mode 1 A % 3-3/ See Table 3-3
15 2/ Mode 2 3 % 3-2/ See Table 3-2
SR TAE IDER/
199 F—{51E1 Sv {5 E/Sv on Channel 1
ID of satellite used
SR TE IDER/ -
195 {2151 Sv /2 2/Sv on Channel 2
ID of satellite used
S HTEAE IDER/ <Null> + T EER SV EE CRAEH I N
u
ID of satellite used Sv on Channel 12 (Null fields when it is not Used)
PDOP 1.07 25451 B RS S Kl 1+ /Position Dilution of Precision
HDOP 0.72 7K ¥ & [ T /Horizontal Dilution of Precision
VDOP 0.79 3 B K5 i K F-/Vertical Dilution of Precision
LTI *05

14 /19
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EOL <CR> <LF> 45 bR EF/End of message termination
#* 3-2/Table 3-2
{E/Value #iR/Description
1 RIEAL
2 2D Efi
3 3D Efr
#* 3-3 /Table 3-3
{E/Value #iR/Description
M FHhikH 2D 8# 3D Bk
A H 334 2D =l 3D K

12.4 GSV-1] . L E {5 E/IGSV- GNSS Satellites in View

I iE AL AT L TR ) PRNs, 7 6 A A 4605 B .

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.

$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

15/19
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$GBGSV,1,1,04,37,50,357,41,23,33,068,45,20,28,264,37,32,,,41,4*44

% 4-1 GSV iEa)# X/ GSV Data Format

ZFRIName 24fl/Example| HfI/Units [fiiR/Description
%] ID/Message ID $GPGSV F O E AN GSV {5 2 /GSV protocol header
GSV a5 5/ 4 AR GSV 1EA) I 265
Number of Message Total number of GSV sentences
GSV % #5 8/ 1 ARLAEH] N GSV 1BA) 5 L4/
Message Number Sentence number of the total
CIRMER=E NS " -
13 2] W 2 S % /Number of satellites in view
Satellites in View
T A ID/Satellite ID 27
T E {4 /Elevation 78 Bi/degrees | 7 00 #| 90/ Range 00 to 90
TR A fMIAzinmuth 149 Bi/degrees | Jul# 000 #| 359/ Range 000 to 359
. JE [ 00 2] 90 CRAFANINZ) /
{16 LL.(C/NO)/SNR(C/NO) 46 dB-Hz
Range 00 to 99, null when not tracking
CININERE o5V
194
Satellites in View
T A ID/Satellite ID 56 Bi/degrees | 7 00 #| 90/ Range 00 to 90
T E AN f/Elevation 045 Fi/degrees | Jul# 000 #| 359/ Range 000 to 359
. , JE [ 00 2] 90 CRAFA NI A=) /
TR 57 filAzinmuth 44 dB-Hz
Range 00 to 99, null when not tracking
B 5615 /Checksum *64
EOL <CR> <LF> SR bR EFF/End of message termination

12.5 RMC-## 2 irf5 B/ RMC- Recommended locating information
s A A S HERE E AL LA E NS 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

% 5-1: RMC i&f]#% X/ RMC Data Format

Z#IName Zpl/Example| HAI/Units #iid/Description
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i) ID/Message ID $GNRMC F W ILIES) N RMC {5 2/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
#i% N/S/ N/S Indicator N N=1b4i S=F§%h/N=north or S=south
24 J%/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
7712%(/3(?;)3;? Over 169.33 i
UTC H H#i/Date(UTC) 120421 ddmmyy
iR fa/Magnetic variation <Null> i3 ZAd ) 2% /Null fields when it is not Used
%f:&fﬁ?f:ﬁ;iﬁc <Null> E=%A% W=/i% /E=east or W=west
N . A=H7], N= i, D=DGPS, E=DR/
FERLELAFix Mode A A=auto?ojrjnous,§'i\l%=1No fix, D=DGPS, E=DR
R /Checksum *07
EOL <CR> <LF> 45 bR EFF/End of message termination

12.6 GLL-h¥ 2 /715 B /Geographic Position — Latitude/Longitude

BEGEMZEEE

This sentence contains the fix latitude and longitude.

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

% 6-1: GLL #dEH#%/GLL Data Format

£ FrIName 24f/Example | BA7/Units iR /Description
&%)/ Message ID $GNGLL GLL protocol header
#i %/ Latitude 2238.3443 ddmm.mmmm
L E/N/S Indicator N N=north or S=south
2 )%/ Longitude 11403.0962 dddmm.mmmm
ARG/ E/W Indicator E E=east or W=west
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UTC 1/ UTC Position| 022326.000 hhmmss.sss
Fix tk#&/Fix Status A A=data valid or V=data not valid
Fix #z/Fix Mode A A=autonomous, N = No fix, D=DGPS, E=DR
K5 A1/ Checksum *4F
EOL <CR> <LF> & B A bR EFF/End of message

12.7 VTG-Hh[fi# B {5 B /VTG- Course Over Ground and Ground Speed

SHb A ) e T B A

This statement contains the ground speed information.

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

% 7-1: VTG iE4)#%/VTG statement format

£Z#IName 246l/Example | E47/Units #iid/Description
&%) ID/Message ID $GNVTG F I IiE RN VTG 15 E/VTG protocol header
PAFCAL N 25 (1) Hb T A 7] .
000~359 /&, HiM 0t 4L %i/At 000~359
/Ground course with true 169.33
degrees, the front 0 will also be transmitted
north as reference
[8] % #¥/Blank character T
DA AL S 225 (1) b THI L 1)
/Ground heading with \ull 000~359 &, R O k414 4i/At 000~359
<Null>
magnetic north as degrees, the front 0 will also be transmitted
reference
6] f% 7F/Blank character M
iy T 3% % /Ground rate 0.01 Knots 000.0~999.9
]l 4% /Blank character N
HuTHI 3 %¢/Ground rate 0.02 Km/h 0000.0~1851.8Km / h
] 4% /Blank character K
A= FEN, D=2y, E={HE, N=3#udl iy
1 ##57~/Mode indication A A= autonomous localization, D= difference, E=
imputation, and N= invalid data
EOL <CR> <LF> 45 bR S5 End of message termination
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12.8 ZDA-}[A] H #3{Z B/ ZDA- Date and Time

IS AL S TE) AT H RS S
This sentence contains UTC date & time, and local time zone offset information.
$GNZDA,022326.000,12,04,2021,,*49

% 8-1: ZDA iEH)#% 2/ ZDA Data Format

Z#IName Z4/Example| HfI/Units #iid/Description

i%4) ID/Message ID $GNZDA B 5 H) N ZDA {7 2 /ZDA protocol header
UTC i} [E]/UTC Time 022326.000 hhmmss (B} 380D #% X

UTC HH#I/UTC data 12 H
UTC H#J/UTC Month 04 H

UTC HM/UTC Year 2021 Go
i} [X /local zone hours <Null>

B4 {E/ Checksum *49

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

13 Ex &5 7/ Contact Information

Skylab M&C Technology Co., Ltd.

HRYIHRTMEHEARERAF

Huhk: BRI e e X e He 438 TV R B A <R Tl el 9#) 5 6 7%
H1i%: 86-755 8340 8210 (Sales Support)

H11%: 86-755 8340 8510 (Technical Support)

f£ H.: 86-755-8340 8560

44 : technicalsupport@skylab.com.cn

M3t : www.skylab.com.cn www.skylabmodule.com
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