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1 F=ifii4/r/General Description

SKM88 & —ikmi it . £ RGN FHE ML, FFRIN S K GPS. Jb3}. GLONASS. Galileo. QZSS
SDEEWEY. L1+ L5 XHUERL, e, KEER, /M ihthagE .
SKM88 is a high-performance, multi system dual frequency navigation and positioning module, which can
support the satellite receiving modules of GPS, Beidou, GLONASS, Galileo and QZSS at the same time. L1
+ L5 dual frequency positioning makes positioning faster, higher accuracy and more reliable product
performance.

AP AR R YRR, PIORZER B A i (R R SR e R . R R AR ) £
FRUEFMRRTT 58, W6 AL T b AL A% SR AN NI 2 5 2K
With its excellent performance, the module can provide high-sensitivity, high-precision and low-cost
positioning, navigation and other solutions for the manufacturing of vehicle mounted and portable
positioning terminal products, and can meet the strict requirements of professional positioning and personal

consumption needs.

Figure 1: SKM88 1E4} El/SKM88 Top View Figure 1: SKM88 JE41 E/SKM88 bottom View
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2

® ¢ 6 6 6 O o * o W & & o o

* o

$1 7Y 5 F /Applications

¥ 5h i B A %5/ LBS (Location Based Service)
fii #3053 B/ PND (Portable Navigation Device)
3% /i £ 4i/ Vehicle navigation system

5% S/ Car navigation

Pz Bk 5 IFeatures

YRF L1+L5 XU/ L1+L5 dual band

%Atk . GPS. GLONASS. 1flifi%. QZSS 1 SBAS % %i/Support BDS, GPS, GLONASS, Galileo,
QZSS and SBAS systems

A5 R bf T2 $am ik 7] 40 i/ The number of simultaneous tracking satellites reaches 40

et TTFF:¥ 3 shis [6]:<28s; #4g sl [a]:<1s/ Extremely fast TTFF: cold start:<28s; Hot start:<1s

% ¥ A-GPS/ Support A-GPS

TolkZk/ Industrial standards

4 ROHS, FCC #1 CE/ Comply with ROHS, FCC and CE standards

RAGEHLH E AL ]/ Get the fastest positioning time

WEMES T, BfA RO RE N A E AR H/ Good positioning accuracy and position effectiveness
under weak signal

L ) J5 B AN AT EE 44/ Superior quality and reliability

R ~F/ Size: 30* 26* 8mm
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4 3|4y Ee/ Pin Assignment

(®

HHHHHTHEH

PPS

Figure 2: SKM88 Pin Package

5 5| j#43iR/ Pin Description

Bl M F S| SIMARK ‘ - ‘
/10 #i&/ Description %7l Remark
Pin No. Pin name
TAE HUR VG
1 VCC P Fi%/ Module Power Supply
Operating range: 3.3V to 5.5V
HRAT B st/ ASFH
2 TXD @)
UART Serial Data Output Leave open if not used
HRATHE N ASFH
3 RXD
UART Serial Data Input Leave open if not used
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4 GND G Hb/ Ground
I} 18] kb {E 5 | (100ms)/ AN &=/
5 PPS O
Time pulse Signal (100ms) Leave open if not used

6 B OECE/ Interfaces Configuration

H YR/ Power Supply

SKM88 T 1Lz . SKM88 R4IHi A ik VCC A 3.3V ~ 5.5V, HERAT 100mA. K fEHh
HA(T0uF . TuF )& 7E4 LRI I, BERRAR 1R URRR 7S, S 1 FIR AR E 1t
Regulated power for the SKM88 is required. SKM88 series input voltage VCC range is 3.3V ~ 5.5V, current
requirement is greater than 100mA.Place decoupling capacitors (10uF and 1uF) close to the interface power

supply. It can reduce the Noise from power supply and increase power stability.
T ARV CC R IR AR 5 A BE A% 41 B0 T R ARSI ARk . SRAR IS HE i KV CCIEAE L4 945mA.
Main power supply VCC current varies according to the processor load and satellite acquisition. Maximum

VCC peak current is about 45mA during acquisition.

UART #: 1/ UART Ports

LRI AL A E T . N S SR A0 LVTTL fF. BRI N 115200bps, e KT
[ E Ny 460800bps. & BRI BT HRE.
It supports data transmission and firmware upgrade. The input/output signal type is LVTTL level. The
default baud rate is 115200bps, and the maximum baud rate can be set to 460800bps. The serial port

baud rate can be configured by the user.

PPS

ZUKME 5 (PPS): SKM88 # 4 1 AE HAH#A Kt 18] ik il PPS 155« PPS {5 5 ] LLASMB R Gi 1R
SERTIRE. Bkep e g, KEFEN 20ns. SRAEEILT, BRRbETH — Rkl
Second pulse signal (PPS): SKM88 provides a very accurate time pulse PPS signal. The PPS signal

can provide timing function for external systems. The pulse width is adjustable with an accuracy of
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20ns. By default, one pulse is output per second.

7 S84l Performance introduction

2%/ Parameter

PLEA/ Specification

LY HiL JE/ power supply voltage

3.3~5.5V

4%/ Frequency

GPS/QZSS :L1CA, L1C,L5
GLONASS: L1

BeiDou: B1C,B11,B2a
GALILEO: E1,E5

RF_IN SBAS: WAAS, EGNOS, MSAS,
GAGAN, SDCM (L1)
SWR <15
iy N\BHHU/ Input impedance 50Q+10%
K %/ Antenna gain 0~32dBm
¥RER/ Tracking -162dBm
REE I Sensitivity ‘
i $k/ Acquisition -148dBm
%€ i/ Position <1.5m CEP50 without SA(Open Sky)
& E I Accuracy
# %/ Velocity 0.1m/s without SA

¥ J5 5N/ Cold Start
155 0/ Warm Start

28s(Typical Open Sky)

FIRWT A/ Acquisition Time 1s
#5301 Hot Start
. <1s
H#H i 3X/ Re-Acquisition
X #48B) GPS/ Assisted GPS
EPO
support
ERER/ Tracking 57mA
Ih#E/ Power Consumption ‘
f#i#k/ Acquisition 53mA
Navigation data update frequency Max 10Hz Default 1Hz
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R/ Altitude Max 18,000m
1Z4T R4/ Operational Limits 1% %/ Velocity Max 515m/s
hnig &/ Acceleration Less than 4g

8 HiS 4%/ Electrical Characteristics

%51 B K B BifEL/ Absolute Maximum Rating

2%/ Parameter 751 Symbol | B/ME/ Min | B K{E/ Max | 547/ Units
EJE/ Power Supply
FHYJ5 L&/ Power Supply Volt. vVCcC -0.5 55 \%

3| Bi%i A/ Input Pins
A AT i N 3% 2 40 1 B N H R/ Input

VIO -0.5 5.5 Vv

voltage on any input connection
N R 5 ESD fig 71/ Human Body

RF_IN 2000 Vv
Model ESD capability
¥#1%/ Environment
174t/ Storage Temperature Tstg -40 125 °C
Y%/ Humidity 95 %

R A0 B RKBUEENCN N IBUEE, ERRKBUEE A RUEDIREIZAT . B I AR E 1R 770 Bl AT e 5
i) 2 2% ) ] S Bl K AR 0K o D REHRAE 2518 2 W F #4232

Note: Absolute maximum ratings are stress ratings only, and functional operation at the maxims is not
guaranteed. Stress beyond the limits specified in this table may affect device reliability or cause permanent

damage to the device. For functional operating conditions, refer to the operating conditions tables as follow.

T E%14I Operating Conditions

Zin]l &R | B/MEL | EUE | BoRfES | BA

2%/ Parameter » i
Symbol | Condition Min | Typ Max | Units

LY H [/ Power supply voltage VCC 3.3 5 55 \Y
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CER R NERA'SY 7
VCC_PP VCC=5V 30 mV
Power supply voltage ripple
P U5 FELAL, A 3R/
ICC VCC=5V 40 mA
Supply current, Acquisition
P Y FEL VA, BRI
ICC VCC=5V 35 mA
Supply current, Tracking
i \ 5 H 7/ Input high voltage Vi 0.67*Vce vCC \%
i N H T/ Input low voltage Vi 0 0.2*Vee \%
1 H 55 B/ Output high voltage Von 264 v
iy i FL >/ Output low voltage VoL 0.4 V
T1EI5 ¥/ Operating temperature Topr -40 85 °C

9 HLIEIYE/ Mechanical Specification

i, ;
B Unit: mm . 2.40
__I_ 1.50
D Ol g4.80
O
20.00
z —
o 9] 0] 4.5
|8:20 - — 2
(7=}
=l
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Figure 3: SKM88 Dimensions

10 41/ Software Protocol

NMEA 0183 141X/ NMEA 0183 Protocol

NMEA P — AT ascii FUPIL, 0% LSBT TG . GPS e 1iH S AL LASGNxoxx I3k, 3
Hxxx A2 Ja T T B 1 = AN BER IR . NMEA JH B —/AMRIGAT,  Fo ViR IR IR (0 5008 A4 %

The NMEA protocol is an ASClI-based protocol, Records start with a $ and with carriage return/line feed.

GPS specific messages all start with $GNxxx where xxx is a three-letter identifier of the message data that

follows. NMEA messages have a checksum, which allows detection of corrupted data transfers.

Skylab SKM88 3. #F L1 NMEA-0183 4 £.:GGA, GSA, GSV, RMC, TXT, ZDA. ) NMEA-0183

i E N GGA, GSA, RMC, GSV, ZDA, EFr% 1 E A 115200bps.

The Skylab SKM88 supports the following NMEA-0183 messages: GGA, GSA, GSV, RMC, TXT, ZDA. The

module default NMEA-0183 output is set up GGA. GSA. RMC. GSV , ZDA and default baud rate is set up

115200bps.
Table 1: NMEA-0183 %t i)/ NMEA-0183 Output Messages
NMEA icx/
#3R/ Description ERA/ Default
NMEA Record

GGA SE R BE (S B/ Global positioning system fixed data Y
GSA 217 T2 2./ Global DOP and active satellites for GLONASS Y
GSV Al L TR A5 5/ GNSS satellites in view for GPS Y
RMC 47 2 115 2/ Recommended minimum specific GNSS data Y
TXT REANE S/ Antenna detection information Y
ZDA i} () A0 H #1115 5/ Date and Time Y

GGA -ENMEHE(S E/ GGA-Global Positioning System Fixed Data

WABFEE T SHEMKIALE . FEMFE. 2% RMC FHEMIRES . @M. 0 H . 3R IERhT
5], Fix Type. PDOP. VDOP %% GSA.
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This sentence contains the position, time and quality of the navigation fix. See RMC for Fix Status, Fix Mode,

Fix Date, Speed, and True Course. See GSA for Fix Type, PDOP, and VDOP.

$GNGGA,031301.000,2238.34517,N,11403.09467,E,2,14,1.14,100.3,M,-2.2,M,,0000*6B

Table 2: GGA iEA)#% 2/ GGA Data Format

XA
Z#IName ~BlIExample | /Uni ##iid/Description
t
i&4] ID/Message ID $GNGGA GGA protocol header
UTC i/ UTC Position 031301.000 hhmmss.sss i 7 #54% 2
7 ¥ /Latitude 2238.34517 ddmm.mmmm & 53 #% 2
_ N=Jb4 S=gi4i/
N / S #5:E/ N/S indicator N
N=Northern latitude S=South latitude
£ J& /Longitude 11403.09467 dddmm.mmmm 73 4% =X
B E=/R& W=pH4/
E/W #5 &/ E/W Indicator E
E=East Longitude W=West Longitude
SENIbRES
2 JLH 2% 2-1/ See Table 2-1
Position Fix Indicator
B EAfifl/ Satellites Used 14 JiFl 0 #| 12/ Range 0 to 12
HDOP 1.14 7K P-4 £ [ -7+/ Horizontal Dilution of Precision
e (S B EK T )/
MSL Altitude 100.3 M
Altitude (referenced to the Ellipsoid)
AltUnit M M Altitude Unit
GeoSep -2.2 M Geoidal Separation
GeoSepUnit M M Geoidal Separation Unit
Age of Diff.Corr. <Null> S AN I A2 7 B /Null fields when it is not Used
Diff.Ref.Station ID <Null> A FH I 7 5-B/Null fields when it is not Used
K46 A1/ Checksum “6B
EOL <CR> <LF> 45 bR E 75/ End of message termination
12/18 SKM88-DA-001,A/1
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Table 2-1: E{i#r &/ Position Fix Indicators

#{E/Value #iiR/Description
0 SENATE] B TR Fix not available or invalid
1 # 2GE ] Fix valid
2 74y GPS, €/ Differential GPS, fix valid

GSA -4 T2/ B/ GSA-GNSS DOP and Active Satellites

okt ) A B L E TR, B RA, O AR PRN 158 /2 PDOP, HDOP, VDOP 4515 &..
This sentence contains the mode of operation, type of fix, PRNs of the satellites used in the solution
as well as PDOP, HDOP and VDOP.
$GPGSA,A,3,08,195,194,16,,,,,,,,,2.44,1.14,2.16,1*12
$GLGSAA3,82,79,,,,,,,,,,,2.44,1.14,2.16,2*07
$GAGSAA3,,,.0000000,2.44,1.14,2.16,3*0F
$BDGSA A,3,235,209,207,226,239,240,244,245,,,,,2.44,1.14,2.16,4*0B

Table 3: GSA iEH]#% X/ GSA Data Format

ZFRIName AfBl/Example | E.47/ Unit i /Description
%) ID/ Statement ID $GPGSA GSA 11 3k/ GSA protocol header
1= 1/ Mode 1 A See Table 3-2
iz 2/ Mode 2 3 See Table 3-1
CfifH T2 IDEE/ . N
08 F—{F1EM Sv 15 £/ Sv on Channel 1
ID of satellite used
CfifH T2 IDEE/ .
195 % {51 Sv 15 5/ Sv on Channel 2
ID of satellite used
CAEH R ID {5 8/ il T AER I SV AEE CREFINED /
<Null>
ID of satellite used Sv on Channel 12 (Null fields when it is not Used)
PDOP 2.44 57 & ¥4 & X -F-/Position Dilution of Precision

13/18 SKM88-DA-001,A/1




SKYLAB

Simplify Your System
SKYLAB M&C Technology Co., Ltd

RN R TIMFEH ARG R A A SKM88-#it% 15 Datasheet
HDOP 1.14 7K ¥ & IR T/ Horizontal Dilution of Precision
VDOP 2.16 I A% & K] 1/ Vertical Dilution of Precision
K5 F1/ Checksum 1*12
EOL <CR> <LF> 45 bR B/ End of message termination

Table 3-1: = 2/ Mode 2

{&/Value H#iid/Description
1 K sE i/ Fix not available
2 2D Efii/ 2D Fix
3 3D i/ 3D Fix

Table 3-2: #iz\ 1/ Mode 1

{E/Value #iiR/Description
M F i Ft 2D 53 3D %3/ Manual-forced to operate in 2D or 3D mode
A Hshik £ 2D 5i# 3D fi/ Automatic-allowed to automatically switch 2D/3D

GSV -] L T £15 5/ GSV-GNSS Satellites in View

A S TR PRNs, J7AL A AN ARG R
This sentence contains the PRNs, azimuth, elevation, and signal strength of all satellites in view.
$GPGSV,5,1,17,8,77,317,41,658,77,317,40,195,63,81,35,845,63,81,34*7C
$GPGSV,5,2,17,50,59,149,31,199,59,149,28,849,59,149,29,194,58,58,44*76
$GPGSV,5,3,17,844,58,58,35,53,55,222,23,41,46,238,26,4,41,214,33*4E
$GPGSV,5,4,17,654,41,214,20,9,40,263,32,659,40,263,18,21,35,160,33*40
$GPGSV,5,5,17,16,26,52,29*70
$GLGSV,1,1,04,83,65,157,17,82,51,43,45,79,24,87,36,81,6,26,*6D
$GAGSV,1,1,01,333,54,103,15*6D
$BDGSV,5,1,18,235,69,56,43,885,69,56,40,209,64,226,28,207,57,2,44*67
$BDGSV,5,2,18,226,56,355,47,876,56,355,38,239,52,206,31,889,52,206,25*65
$BDGSV,5,3,18,240,51,331,48,890,51,331,43,216,50,193,27,894,50,206,25*66

$BDGSV,5,4,18,206,46,185,23,245,42,90,36,895,42,90,29,212,24,209,27*6B

14 /18 SKM88-DA-001,A/1
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$BDGSV,5,5,18,238,21,167,29,888,21,167,23*6A

Table 4: GSV iEHJ# 3/ GSV Data Format

Z#IName ABlIExample| EAf7/ Unit #iiR/Description
i) ID/ Message ID $GPGSV GSV #183k/ GSV protocol header
== AR GSV i) S H(TEH 1 2 3)/
5
Number of Message Total number of GSV sentences (Range 1 to 3)
SRS/ 1 AR GSV A ISR J L2k (Va1 2= 3)/
Message Number Sentence number of the total (Range 1 to 3)
AL TR (5 B -
17 20 Af L T2 S50 Number of satellites in view
Satellites in View
A ID/ Satellite ID 8 {&1& 1/ Channel 1
Il #fi/Elevation 77 degrees {51 1(¥5E 00 #] 90)/ Channel 1(Range 00 to 90)
J7 L/ Azinmuth 317 degrees |{5i& 1(35 [ 000 % 359)/ Channel 1(Range 000 to 359)
N {18 1(J5 1 00 21 99, KA I =)/
{5 L/ SNR(C/NO) 41 dB-Hz
Channel 1(Range 00 to 99, null when not tracking)
T4 ID/ Satellite ID 845 {51& 4/ Channel 4
i #f/Elevation 63 degrees {514 4(75F 00 #] 90)/ Channel 4(Range 00 to 90)
i fa/ Azinmuth 81 degrees |{5i& 4(J5 [ 000 %I 359)/ Channel 4(Range 000 to 359)
N {Z1E 45 00 21 99, KA I =)/
{514 b/ SNR(C/NO) 34 dB-Hz
Channel 4(Range 00 to 99, null when not tracking)
56 A1/ Checksum *7C
EOL <CR> <LF> 45 bR B End of message termination

i ATEREA R DK HTE, WRREZAD GV 15!

SEVE/P

Note: Depending on the number of satellites tracked multiple messages of GSV data may be required.

RMC -#:# €5 &/ RMC-Recommended Minimum Specific GNSS Data

SLiE A B SR E AL DR ENAS S . 5% RMC HIENLRZS « A, s@f L sl ATIERAATA - Fix

Type. PDOP. VDOP %% GSA.
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This sentence contains the recommended minimum fix information. See GGA for Fix Quality, Sats Used,
HDOP, Altitude, Geoidal Separation, and DGPS data. See GSA for Fix Type, PDOP and VDOP.
$GNRMC,031301.000,A,2238.34517,N,11403.09467 ,E,0.000,350.36,230421,,,D*44

Table 5: RMC ##E#% 2/ RMC Data Format

4 Fk/Name J~Ml/Example | #47/ Unit Hii& /Description
%) ID/ Message ID $GNRMC RMC 8 3k/ RMC protocol header
UTS {7 #/ UTS Position | 031301.000 hhmmss.sss 2 #0452
R4 /Status A A=data valid or V=data not valid
45 5 /Latitude 2238.34517 ddmm.mmmm J& 7455
N/S #r&/ N/S Indicator N N=Jt4h S=F§%i/N=north or S=south
2 J%/Longitude 11403.09467 dddmm.mmmm 545 5
E/W #5£/ E/W Indicator E E=/R% W=piZ/E=east or W=west
Xt 3% ¥/ Speed Over 0.000 Knots
Ground
X HufIA)/ Course Over 350.36 Degrees Efji1/ True Course
Ground
UTC H #1/ Date(UTC) 230421 ddmmyy
Fi 4 f1/ Magnetic variation <Null> Degrees A% ) A2%/ Null fields when it is not Used
iAW 1 75 {57 /Magnetic <Null> E=AR% W=iZ CRERHNAZ) /
Variation Direction E=east or W=west (Null fields when it is not Used)
SEN 0/ Fix Mode D A=autonomous, N = No fix, D=DGPS, E=DR
K5 A1/ Checksum 44
EOL <CR> <LF> 45K bR E 45 End of message termination

TXT -RZ#04= B/ TXT- Antenna detection information

HETEERERSER.
This sentence contains antenna status information.

$GNTXT,01,01,01,ANT_OPEN*40
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Table 6 TXT &) z0/TXT Data Format

% FrIName ~l/Example BaA7/ Unit
i) ID/Message ID SGNTXT TXT protocol header
NumField1 01
NumField2 01
NumField3 01
ANTCode ANT_OPEN See Table 6-1
56 11/ Checksum *40
EOL <CR> <LF> End of message termination
Table 6-1 Mode
{Ei/Value f#iiA/Description
ANT_OPEN K& Wi/ Antenna open circuit
ANT_OK KEIRAS OK/ Antenna status OK
ANT_Short KL 45 1%/ Antenna short circuit

ZDA - B}[a] H #/5 B./ ZDA-Date and Time

S )AL I TR A H 45 R

This sentence contains UTC date & time, and local time zone offset information.

$GNZDA,025956.000,23,04,2021,00,00%41

Table 7 ZDA #i#fi4% X/ ZDA Data Format

4 Fk/Name ~HI/Example | #f7/ Unit fiii& /Description
i) ID/ Message 1D $GPZDA ZDA protocol header
UTC i [d)/ UTC Time | 025956.000 hhmmss.sss
H/Day 23 UTC time: day (01 ... 31) dd
H/ Month 04 UTC time: month (01 ... 12) mm
%/ Year 2021 UTC time: year (4 digit year) yyyy
EzZaNiny] 00 A Hiy B DX AR #% /N (AN FH IS S 23 7B )/ Local Time
local zone hours Zone Offset Hours (Null fields when itis not Used)
iks 73/ 00 ARHBI X A A% 73 B B (A TN D33 52 BL)/ Local Time
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local zone minutes Zone Offset Minutes (Null fields when it is not Used)
46 A1/ Checksum *4C

EOL <CR> <LF> SR bR E R End of message termination

11 EL &R 7R/ Contact Information

Skylab M&C Technology Co., Ltd.

HYNT R TR ARG R AT

Ml VRIS 4 X e e TE TV 2R B M <3R4 TV e 9#) 5 6 1K

Address: 6 Floor, No.9 Building, Lijincheng Scientific & Technical park, Gongye East Road,
Longhua District, Shenzhen, Guangdong, China

H1%/ Phone: 86-755 8340 8210 (Sales Support)

F 1%/ Phone: 86-755 8340 8510 (Technical Support)

4& ¥/ Fax: 86-755-8340 8560

HR46/ E-Mail: technicalsupport@skylab.com.cn

M 7/ Website: www.skylab.com.cn www.skylabmodule.com
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