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1 7= 5%/ /Product Introduction
SKM61C J&— S Bt AL, £ ARG SHLE e, AR GPS. BDS3 Al QZSS [ LA B
kb, JEEAE R, R, AT T,

SKM61C is a high-performance, multi-system navigation and positioning module, which can support
GPS, Beidou3 and QZSS satellite signal reception. At the same time, it makes positioning faster, higher
accuracy and more reliable product performance.

AL DA AR RE, T LY R SRS 485 30T 45 A8 o 2% 0 ™ ot R RS SR A T R REBUSE . SRR IR
FRAERL . SAUEMRTT Z, BT 2 T Ve AL 1™ i ZR 5 A AT 9 s 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 vehicle and portable positioning
terminal products, which can meet the strict requirements of professional positioning and personal

consumption needs.

1: SKM61C IE4LE/Figure 1: SKM61C Top View

2 BRI F/Applications
& LBS (ETFAIEMIRS) /LBS (Location Based Service)
& PND (ffi# /%) / PND (Portable Navigation Device)
& %3 M R 45/ Vehicle navigation system

& 2715/ Mobile phone
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3 72 4% s/Product Feature
€& 7 #FBDS3. GPS. GLONASS. Galileo. QZSS. SBAS %4t/
BDS3/GPS/GLONASS/Galileo/QZSS/SBAS receiver
& R TTFF: AJE3/NT 28s; #J33h/NT 1s / Extremely fast TTFF: cold start less than 28s;
Hot start less than 1s
¥ #F A-GPS/ Support A-GPS
B REEE: -162dBm/ Ultra high sensitivity: -162dBm
Tl Zi#ntE/ Industrial standard
/INRST: 30%x26x7.6mm/ Small form factor: 30x26x7.6mm

4 RoHS, FCC, CE ##if/Compliance with RoHS, FCC, CE standards

* 6 6 ¢ o o

SRAF B AP LT (8] 5545 5 BT (1) 8 150 A FE AN 67 B A7 &%/ Better positioning accuracy and

position validity are maintained under weak signal

4 5| 1T BE/Pin Assignment

Ottt e

& 2: SKM61C Z|#i2}3%/Figure 2: SKM61C Pin Package

# 4-1 5|JH1ULEH/Pin Description

S\M%E | 51H&H ‘ )
/0 Pt B /Description £ ¥/Remark
/Pin No. | Pin name
i} 18] kb5 (100ms) AARASE FH 0
1 PPS 0]
Time pulse signal (100ms) Leave open if not used
2 GND G H/Ground
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5 e UART A7 Hdla A RS P Tk
UART Serial Data Input Leave open if not used

A x o UART 47 50tk i AR ASE ) & A
UART Serial Data Output Leave open if not used

5 VCC P | #HsJi% A\ /Module Power Supply TAEVEH: 3.6V-5.5V

5 B MO &/Interfaces Configuration

5.1 PPS
Wik (PPS) : SKMB1C At R M kil PPS {55, PPS {351l Jyshis A SeH kst
Thie, WkppoefEnrif, F5EE 25ns, BRIME O T SRR H — AN Bkl
Second pulse (PPS) : SKM61C provides very precise time pulse PPS signal, PPS signal can provide
timing function for external systems, pulse width adjustable, accuracy 20ns, output one pulse per second

by default.

5.2 UART

SCREECE AR S AT R ThRE, WS S RAN LVTTL BF. BRINBCRE%E0Y 9600bps, #t
"By 460800bps, H AR R A ] HATIC &
Supports data transmission and firmware upgrade. The input/output signal type is LVTTL level. The
default baud rate is 9600bps and the highest baud rate is 460800bps. The baud rate of the serial port

can be set by users.

5.3 HJE/ Power Supply

SKM61C 5 Z k. M AHE Vee MAE 3.6V & 5.5V Jull N, HHA/NT 100mA. ZtaE 7k
FRLAR RS (10uF A1 1uF) SRALE S E) L. B rT DARRR RS, SR m i diAe gtk . E i Vee
FRAfE A BEA% T BN PR R AR AL . SREEWIE], Veoe f RIE{H FIiL 41y 36mA.

SKM61C requires regulated power supply. The input voltage Vcc shall be within the range of 3.6V to
5.5V, and the current shall not be less than 100mA. Proper decoupling must be provided by external

decoupling circuits (10uF and 1uF).It can reduce power supply noise and improve power supply stability.
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The main power VCC current varies according to processor load and satellite acquisition. During

acquisition, the maximum peak current of VCC is about 36mA.

6 tEFE 2%/ performance parameter

#* 6-1 A Z% Table 6-1 Basic parameters

Z¥/Parameter H#iikd/Specification £ fE & tr/performance index
B/ Receiver Type GPS,QZSS,BDS,GLONASS,GALILEO,SBAS
YL R~/ Physical Size 30x26x7.6mm
1/~ UART, TTL HL°F 3% 1200~460800bps AT i, 2Rk 9600
5z 1/ Data interface / One UART, TTL level, baud rate adjustable from 1200 to
460800bps, 9600 by default
ER I/ Tracking 36mA
Th¥E/ Power Consumption ,
3%/ Acquisition 31mA
o ¥ JEZ/Cold Start <28s
B UCGE LI [E] TTFF/ -
#JH Bl/Hot Start <1s
First positioning time TTFF -
# i 3k/Re-Acquisition <1s
R ¥R/ Trackin -162dB
R /Sensitivity i %T d m
i 3k/Acquisition -148dBm
GNSS Open-Sky CEP<2.5m
€7 /Position SBAS Open-Sky CEP<2.0m
- D-GNSS Open-Sky CEP<1.0m
/P
i Precision GNSS 0.1m/s
# ¥ /Speed SBAS 0.05m/s
D-GNSS 0.05m/s
% /Speed 515m/s
BhA& 1 AE/Dynamic Jini# £ /accelerated A
performance speed J
1 & /altitude 18000m
PPS S HE, F5 25ns/ Supported, precision 25ns
#5045 5 37 % /Data updating
1Hz~10Hz %ki\/Default: 1Hz
rate
S dE % U/Navigation
NMEA 0183 V4.1 ik
data format
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7 H5 4% H/Electrical Characteristics

7.1 #ZFR{E/limit value

* 7-1 WK /Table 7-1 Features of the power supply

S8 5 B/ME | ®mKNE <X (72 %1
fit B, H [/ Power Supply Voltage (VCC) VCC 3.6 55 V
VCC #H K4/ VCC Maximum Ripple Vrpp 0 50 mV
N B IS/ Input voltage on any input
Vin -0.3 5.5 V
connection
1i#iE. % Storage Temperature Tstg -40 125 C
Y/ Humidity 95 %
N 2 ESD/Human Body Model
VESD(HBM) 2000 V All pins
ESD capability
7.2 1744 /0perating Condition
# 7-2 iaf74AM4/Table 7-2 Operating Conditions
¥ 5 B/ME HAYE BXE XA
FH Y5 H [ /Power supply voltage vVCcC 3.6 5.0 55 \%
FiL 5 LR 200/ Power supply voltage
Vrpp 0 50 mV
ripple
HJR IR, i3k/ Supply current,
Icc 31 mA
Acquisition
HLYR ELAL, R/ Supply current, Tracking lcc 36 mA
B N B B 7/ Input low voltage ViL 0 0.2*Vce V
i N [l = 7/ Input high voltage Vi 0.67*Vce vVCcC \Y;
i L RIS 8 °F/ Output low voltage VoL 0.4 vV
fg &7 JIE 1 2/ Output high voltage VoH 2.64 \Y;
TAFIRE / Operating temperature Topr -40 85 C
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8 ML# /X ~F/Mechanical Specification

N S— 26mm i
2 9m — . —_ @ O_\'

* IRRI L1}

* |
o
2500 [ oo | HHHHHHHE
1 00

C e 0

o . 1.25mm

3: SKM61C =}/ Figure 3: SKM61C Dimensions

9 %11t /Reference design schematic

5V
o
vee |2
cé cs5
0WF—— 10uF——
™D |2 RXD
a
RXD XD
GND -2 GND
SKM61 — = HOST CPU

K 4. SKM61C HEI 5%+ &/ Figure 4: SKM61C Typical Reference design schematic
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10 ERAFECE/ Default Configuration

HE KA /Message Type | S¥i4/parameter name S Rt i Bi/Description
Configuration

RMC 1 1Hz #ith/Output

GGA 1 1Hz %t /Output

NMEA 4 &/ GSA 1 1Hz % ti/Output

NMEA messages GSV 1 1Hz %t /Output

ZDA 1 1Hz %t /Output

TXT 1 1Hz i tH/Output

SKM61C il BRI\ 3745/ SKM61C module supported by default:

GPS/QZSS :L1C/A
GLONASS: L1
BeiDou: B11,B1C

GALILEO: E1

11 #{41iBH/Software Specifications

11.1 NMEA 0183 41/ NMEA 0183 Protocol

7 11.1-1 NMEA-0183 %15 2./ Nmea-0183 Output information

NMEA ##iX #iid/Description 2R\ /Default

GGA & 7 #1315 2./ Positioning data information FTJF/ON

GSA T P2 (5 B/ Current satellite information FTFF/ON

GSV Al L LA B/ Visible satellite information fTIF/ION

RMC 457 72 115 B/ Recommended location information fIJF/ON

ZDA i} ) A H #A15 2/ Time and date information FTIFION
REAT I EEF Dy e fan 45 2/ Antenna detection

TXT {TJFION
hardware function output information

10/ 16 SKM61C-DA-001,A/1
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& 11.1-2 FRiREFENCHES/ Table 11.1-2 Identifier mnemonics

¥riR & /Identifier ¥ ¥R /Data type

BD Jb=2H# 5/ Beidou Model

GP GPS ##=/ GPS Model

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

11.2 GGA -Efr #5515 B/ GGA - Location Data Information
WA B E e AL E . e AR

This statement contains location, location time, and location accuracy.
$GNGGA,074614.000,2232.71326,N,11406.11642,E,1,23,0.70,27.9,M,-1.9,M,,*5F

* 11.2-1 GGA iEAJ¥% Y/ Table 11.2-1 GGA statement formats

Z#IName ABllExample | BEA7/Unit #iid/Description
iE4) ID/Statement ID $GNGGA FKUERN GGA B R
UTC il 074614.000 hhmmss.sss 73 #04& X
4 [ /Latitude 2232.71326 ddmm.mmmm F£ 5545 3
N=1t4 S=rgshi/
# % Latitude N _ _
N=Northern latitude S=South latitude
2 J¥/Longitude 11406.11642 dddmm.mmmm JZ 53 #% 24
E=R& W=/
2t /Longitude E _ * - _
E=East Longitude W=West Longitude
SERLRAS/
o 1 DLt R 11.2-2/ See the table 11.2-2
Positioning state
Cf R R
_ % 23 Ju[E 0 #| 24/ The range is from 0 to 24
Number of satellites in use
HDOP 7K-F- ¥4 F% A +/HDOP 0.70
horizontal precision factor '
Wk = E ] Level 27.9 K/IM
K H 7K HETH] =3 5 /Geoidal height -1.9 KIM
51t /Proof test value *5F
EOL <CR> <LF> St bR ERF/ End identifier
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% 11.2-2 ELLIREHIR/ Table 11.2-2 Location status description

1t /Value & /Description
0 & e LB E A7 B ANAT A/ No location or location information is unavailable
1 SPS #ixX/ SPS model
2 GNSS, SPS #3{/ GNSS, SPS model
3 PPS &3/ PPS model

11.3 GSA -45] EE15 B/ GSA - Current satellite information

PRk IR AR S BB s ARG, AL

S|

Lo

5,

cfEH L2 PRN 52

J PDOP, HDOP, VDOP %15

$GPGSA,A,3,27,199,194,04,08,26,16,31,,,,,1.47,0.70,1.29,1%15

$BDGSA,A,3,222,206,239,216,207,203,230,229,210,259,260,240,1.47,0.70,1.29,4*0C

# 11.3-1 GSA &A=/ Table 11.3-1 GSA statement formats

i i:-Njva i -
£ FRIName ik /Description
[Example | Unit
i5f) 1D/ Statement ID $GPGSA FWiE4) N GSA 5 B
R 1/ Mode 1 A % 11.3-3/ Table 11.3-3
13 2/ Mode 2 3 2 11.3-2/ Table 11.3-2
EfFE R A ID {5 5/ 1D information 07 #—{Z1E Y Sv 1 E/Sv information of the first
about the satellite in use channel
I P& ID {5 £/ ID information 199 5 —{EZ1E M Sv 1= E./Sv information of the second
about the satellite in use channel
N + T {EIER SVERE CREHN AT /
E# 2 A& 1D {5 £/ ID information
<Null> Sv information for twelve channels (null if not in
about the satellite in use
use)
2i4 60 B R5 2[R -1/ Synthesize position accuracy
PDOP 1.47
factor
HDOP 0.70 7K V-5 FE [X-1+/ Horizontal accuracy factor
VDOP 1.29 T B AE [ 1/ Vertical precision factor
U618 /Proof test value 1*15
EOL <CR> <LF> 5 R bR &R End identifier
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% 11.3-2/ Table 11.3-2

{E/Value i /Description
1 A5 fii/ Not locate
2 2D jEfi/ 2D position
3 3D &1/ 3D positioning

#* 11.3-3/ Table 11.3-3

{E/Value i /Description
M Fahik$t 2D 5 3D #ixU/ Manually select 2D or 3D mode
A Hahik$ 2D #3 3D #iz{/ Automatically select 2D or 3D mode

11.4 GSV -7 ). B E{Z B/ GSV - Visible satellite information

PEABEA) A& ] L R PRNs, J5 A7 A A A 545 B
This statement contains PRNs, azimuth and elevation of the visible satellite.
$GPGSV,2,1,08,27,59,171,39,199,59,149,37,194,56,42,37,4,43,315,35*7C
$BDGSV,4,1,16,222,36,272,42,206,81,34,40,239,75,119,40,216,79,85,39*69

% 11.4-1 GSV iEAJ#&/Table 11.4-1 GSV statement formats

Z#IName ABlIExample| HA7/ Unit #iiR/Description
K HIER] N GSV 5 R/
i&4) |D/ Statement ID $GPGSV
Indicates that the statement is GSV information
GSV i%{Z Bl/Indicates the AU GSV iEA AU
2
total number of GSVS Total number of GSV statements
N AREAER)N GSV BRI RS LA/
GSV &5 B 1
Order in GSV statements
CI/IMER=Y=¥SY) 08 ENCIRNEREYSE )
Visible satellite information Total number of currently visible satellites
LA ID/ Satellite ID 27
TEADA/
59 £ /Degrees 7 FEl 00 % 90/ The range is 00 to 90

Satellite elevation angle

TR 517l Satellite Azimuth 171 J¥/Degrees| i 000 % 359/ The range is 000 to 359

JulH 00 ] 90 CRATHMIN=A) /
Range 00 to 90 (null if not in use)

(%18 £, (C/NO) 39 dB-Hz
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T A ID/ Satellite ID 4
T EA{If Satellite elevation
43 ¥ /Degrees J [ 00 %] 90/ The range is 00 to 90
angle
TR il Satellite Azimuth 315 J¥/Degrees | i 000 #| 359/ The range is 000 to 359
~ 6 00 2] 90 CRAFFHMI A=) /
{518 Ht.(C/NO) 35 dB-Hz
Range 00 to 90 (null if not in use)
5 {f/Proof test value *7C
EOL <CR> <LF> g5 bR £ 75/ End identifier

11.5 RMC -## 2715 5/ RMC - Recommended Location Information

BB A B S E A A EAE R

This statement contains satellite location information for the recommended location.

$GNRMC,074614.000,A,2232.71326,N,11406.11642,E,6.082,173.29,311221,,,A*42

% 11.5-1: RMC iE4)#% 5/ Table 11.5-1: RMC statement formats

Z#IName ABlIExample | HA7/ Unit #iid/Description
KAy RMC {58/
4] 1D/ Statement ID $GNRMC
Indicates that the statement is RMC information
UTC K] 074614.000 hhmmss.sss
G FR A User state A A=%dE O V=4E R/
A= Data in use V= Data not in use
#i ¥ /Latitude 2232.71326 ddmm.mmmm  EE53 4%
N=d1t4: S=gFi%i/
FhlLatitude N N=Northern Iati:fde S=Séfuth latitude
24 JZ/Longitude 11406.11642 dddmm.mmmm  JE 73 4% 3
=% W=754
#[i/Longitude E E=East Loigiﬁ:e \\//VV=V%(;;/ Longitude
i# JZ/Speed 6.082 “i/Paragraph
Ji i fa/Azimuth 173.29 J%/Degrees
UTC HH 311221 ddmmyy
téi 4w ff1/Declination <Null> £/Degrees A% F 425 /Null if not in use
Tt £ 77 17 /Magnetic Null> E=4R% W=iH%/
declination azimuth E=East Longitude W=West Longitude

14 /16
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sE R AR A A= 3)), N="ksE iz, D=DGPS, E=DR/
Positioning Mode A= automatic, N= unlocated, D=DGPS, E=DR
K4 /Proof test value *42
EOL <CR> <LF> 25 bR 45/ End identifier

11.6 ZDA - i8] H#5/= 5/ ZDA - Time and date information

LA ) A5 I T A R

This statement contains the current time information.

$GNZDA,074614.000,31,12,2021,00,00%48

% 11.6-1: ZDA iEf)k/Table 11.6-1: ZDA statement formats

Z#IName ABl/Example| A7/ Unit #iid/Description
RWI it a) oy ZDA 15 B/
W) 1D/ Statement ID | $GNZDA
Indicates that the statement is ZDA information

UTC E[E])/ UTC time 074614.000 hhmmss (B} 73#8) #%5K

UTC H#/ UTC date 31 Fl/ day

UTC H¥/ UTC date 12 H /I Month

UTC H#/ UTC date | 2021 £/ Year

i} [X/ Timezone 00

K& {f/Proof test value | *48 4E R bR LR/ End identifier

11.7 TXT -R&K015 B/ TXT - Antenna detection information

$GNTXT,01,01,02,ANT_OPEN,B1,*30

& 11.7-1: TXT iEA)#%/Table 11.7-1: Formats of TXT statements

ZFRIName AfBllExample| AL/ Unit i /Description
RHIER] N TXTEE /
i&) |D/ Statement ID $SGNTXT
Indicates that the statement is TXT information
NumField1 01
NumpField2 01
NumField3 02
ANTCode ANT_OPEN % 11.7-2/ Table 11.7-2
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K868 /Proof test value *30

EOL <CR> <LF> 45 AbrE 7/ End identifier

% 11.7-2/ Table 11.7-2

1 fifiik
ANT_OPEN RE Witk
ANT_OK REARE OK
ANT_Short R %

12 Ex &5 7/ Contact Information

Skylab M&C Technology Co., Ltd.

HYIHR TEEARFRA A

Hidik: BRI Je 46 Xl M ML R BR AR Tk bl 9#) 5 6 #%
H1i%: 86-755 8340 8210 (Sales Support)

HL1%: 86-755 8340 8510 (Technical Support)

& 3.: 86-755-8340 8560

HE4H: technicalsupport@skylab.com.cn

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