ROHS, TS16949, 1509001

ST802D




H% Contents

L FHIE DIESCIIPLION ...ttt s st s et s e e s s s saeeesesennenanen 3
2. HF R CRATACIETISTICS 1.vvvovoreevieieeteieeee ettt et st s st s s s sse s ss bbbt s b st s s s et s ns s sns s s e 3
3. ZRIFRFAE DECIVE ChATACIETISTICS ..vovvevviveieieesieieetieceeiceetesssie st s s bbbt s s ss s ssees 3
4. TJEEHE ] BIOCK QIAZIAM........oieeeieieeeeecceceeee ettt sttt s e ea et et s s s s et s s nenenaeaeeas 4
5. HUFFVE Blectrical ChAraCteriStICS ... ....ovuiviueisriiieisieeieicieie ettt enee 4
6. GIHITE S PIN CONTIGUIAtION. .........vvveeececeeeeteeeee ettt s s es s s s aesesesnaees 5
7. BT F HL I Typical appliCation CITCUIL ..........o.eveveveeeececeeeeeeseeseeeeeeeeeese s seses s ese s e sesenneens 7
8. X i KANE (A Absolute MaXimUM FAtNE. ...........oeveveveieeieceeeeteieeeeeceeeeteteeee st sesesaeae e seseseeae s senas 9
9. TAEZEMT WOTK CONAIION ..ottt 9
10.  THFE POWET CONSUMPLION .......c.ovvvveeeeceeeeeeeeteeseseeeetetesesesseeeeaeses s sesesaesesesesssesaesesesesenssesesaesesesnesanseeeas 10
11, BEIHEE I Design CONSIAETAtIONS ..........c.cvovveeeeeeeerereeeeeeeeeseseseseseseeeeae s sseeesesesesessesaeeesesesseneeaeeas 10
11.1 REZIEFE ANLENNA SEIECON ...ttt as 10
11.2 FELYE POWET SUPPLY .ecvvvvecececeete ettt sttt a ettt s se et et s s aes et s s esananaenas 10
11,3 PPS FATHE PPS OULPUL ... sen e 11
114 UART #E T UART I0EIFACE .....ouvveeeeeeneereeieseiee i ceissceesesese e 11
12, NMEA OULPUL DESCIIPLION. .. .eiiutiiiitiieiiieeieeesteeeetteesiteesreeestaeestbeesseeessseessseesssseessseesssseessseesssesassseesseenns 11
12.1 GGA — Global Positioning System Fix Data............ccceevierieriiniieniieiieieceesee e ere e esiee e 13
12.2  GLL — Latitude/LONGItUAE .....cvieviiiieiiiciie ettt ettt ettt eeve v eveesaeesteeerveeaveesbeebeestaeseseseseeenas 14
12.3  GSA — GNSS DOP and Active Satellites........ccociririririiiiiiiieiiiiiesieecreeeee e 15
12.4  GSV — GNSS Satellites N VIEW ...c.oviiiiiiiiiiiiiiiiicceeeeeteee ettt 17
12.5 RMC — Recommended Minimum Specific GNSS Data ........ccoceeviririninieniiiiiiiieneseseeceeeeeeee 18
12.6 VTG — Course Over Ground and Ground SPEed.............cccververieriieiieniienienee e e ere e esieeseeesenesenes 19
12.7 ZDA —TIME AND DATE......c ottt ettt ettt et stb e s tae e sbeesssaeessseessseeessaesssesensseenns 19
13, FEIAR T PIOQUCE D ..ottt 20
14, FEEHME Package OULHNE .......c.ovcvviecceceeeeeeeecce ettt sttt n s e 20
15, JETETETIL INOLES cvovvveieeieeeiteisetetseteie sttt s s s s sttt s st s bt s s bess s ssesnaes 21



1. 3#i& Description

ST8O2D MU E AR ZH 42—k m PERE ) GNSS eI, IZAHIE T 5ks B S E AL SOC B iktit, X
17 L1 (GPS L1, BDS BII. Galileo E1) . L5 (GPS L5. BDS B2a. Galileo ESa) #iiEk T2 S5 5
s AT 2 KRGS BA E AL BH P EER N85 JEEE . TCXO. RTC. BHUEIE . LL B I oy
BRI, AWM, TANEHIERMCTIFE. DR SR E AT .

ST802D dual-frequency positioning module is a high-performance GNSS positioning module. The module

is designed based on intellectual property rights of high-precision navigation

and positioning SOC chip, and supports parallel receiving L1 (GPS L1. BDS B1I. Galileo E1) . L5 (GPS L5,
BDS B2a. Galileo E5a) frequency band satellite navigation signal, can carry out multi-system multi-frequency joint
positioning. The module integrates splitter, filter, TCXO, RTC, frequency conversion channel, digital baseband and
other units, which can provide low-power, small-size, high-performance positioning solutions for motorcycles, cruise

drones, etc.

2. % Characteristics
* SCHFD-GNSSHH B 58 T g
Support D-GNSS assist enhancement
« REUE<-165dBm
Sensitivity <<-165dBm
o R =REE
Support the third generation of Beidou satellites
« EfLKSEE<Im (CEP)
Positioning accuracy<: lm (CEP)
o BEHRSH12.2mm*16.0mmx2.6mm(‘/AZ: +£0.2mm)
Module size 12.2mmx16.0mmx2.6mm (tolerance: £0.2mm)
o R RUSTSHERS F20 IR RO wsib 2 o A B
The package size is compatible with mainstream high-precision positioning modules of the same size
- WERZMAE. REDUE. MRS IR
Built-in antenna check, antenna feed, short circuit protection functions
« ZRE SR 5HEREOR
Multipath signal detection and cancellation technology
« ZHRTIHBREAR

Multi-frequency interference cancellation technology

3. EE4E{E Device characteristics



AR BIEIE A B RT TARTRE
Device name Package form Package size Operating temperature
wEAFEE
ST802D Metal non-empty 12.2x16.0x2.6mm 3 -40°C~85C
seal
IhREEE] Block diagram
JRHEAE E I E 1
The block diagram is shown as in Fig. 1.
GNSS S0C
________ vce
|_ High ) D I
Performance — ata
I ADCs | | mitisation RAM I
% filter T !
Power divider I GNSS Flash |
Engine Memory
REIN I Multi-band I UART
RF Reciever 3obit ”]’;ET (‘,:D
= I < Risc GPIO l
e
I | v
wo | [z | s s,
L .T_ _______ d
V_BCKP
TCXO |:| l—
RTC-Xtal
E1. ST802DJRIEHEE]

Fig 1. ST802D Block Diagram

45 Electrical characteristics

number

BiH Items PERETEPR Performance
=
%L&.{Dﬁ GPS/QZSS L1/L5, BeiDou B1I/B2a, Galileo E1/E5a
receive signal
%L&@E’j& 230 iHiE
receiving channels 230 channels

Data update rate

Bk 10Hz, BRA 1Hz
Maximum 10Hz, default 1Hz

J5i 5] 30s
start up
T UCGE LI A] AGNSS” 3s
(TTFF) HJaE 3 Is
First fix time Hot Start
G 1
S
Recapture
\/‘\ —
o
RIPE -
Sensitivi A ) -157dBm
ty Hot Start
HRfR -160dBm




Recapture
SRER -165dBm
tracking
At 3.3VLVTTL level
data level
P fld e
FERLAIL <1 m CEP
positioning accuracy
TG
Speed measurement GNSS 0.05m/s
accuracy
GNSS 15 241 i %
SO A
Information output 10HZ(ERIAffiHH 1Hz)
10Hz(default output 1Hz)
frequency
T
1
Speed 515m/s
MRS AL 18000m
Application limit Height
TN P 4
Accelaeration &
YA S o B
& Hj.L R <12ns
Timing accuracy
RERIRAH I WE R ORY . TTEEA I Th BE o
Antenna status Built-in antenna short circuit protection and open circuit detection
detection functions.
¥ A
A 5 NMEA-0183 V4.1 /swid binary
Data output format
VR e 2
R 4800 /9600 / 38400 / 115200
Baud rate
EHEIN LBV
Ih¥E Capture mode 70mA@3.3V
Power consumption FREFAR
Tracking mode 60mA@3.3V
#it: (DAGNSS TIRE T Z M55 4% 3CHF
@i I R Zetst i T e
Notes: (DAGNSS function requires server support
(2)Need to use antenna feed function

6. %IH*[IE)‘( Pin configuration
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2. ST802D5|HumHES (FFHLED
Fig 2. ST802D Terminal arrangement (top view)

HAFK

Name

ey

Type

DhRestiiR
Function description

MODE

e, BRAES

Mode selection, the default is floating

RSV

RE S, &%

Reserved pin, floating

1PPS

1PPS Pk
1PPS Second pulse output

RSV

RE S, &%

Reserved pin, floating

RSV

RE S, &%
Reserved pin, floating

RXD2

UART # IR E
UART Serial port, reserved pin

RSV

RE S, &%
Reserved pin, floating

RSTN

SRS SHN, KPR, WE ERESIE
Bz, AMERSMEEAL, W5 &
External reset signal input, low level reset. The internal

power-on resets automatically. If the external reset is not
used, the pin is left floating.

RSV

TREAGIH, B

Reserved pin, floating

10

GND

Hhy

Ground




7.

11

RF IN

SR, REBTHRS . N Vee, %91
V] BRI IRR LR, R AP YR

RF input, antenna feed output, output voltage is VCC, this pin
can be directly connected to the active antenna and provide
power for the antenna.

12

GND

Hh

Ground

13

GND

Hh

Ground

14

ANT EN

R EH] RF_IN TIF OGRS Lh e (TR 2
AE), AHRET.
It can control RF IN to turn on or off the antenna feed

function (reserved function), and it can be left floating when
not in use.

15

RSV

RE S, B
Reserved pin, floating

16

RSV

RE S, &%

Reserved pin, floating

17

RSV

RE S, B
Reserved pin, floating

18

RSV

RE S, &%

Reserved pin, floating

19

RSV

REAGIH, B

Reserved pin, floating

20

TXD

UART #: [
UART serial port

21

RXD

UART & [
UART serial port

22

V_BCKP

A HEmEIE, SRAM 5 RTC H&0r IR,
HEFF AN B L0 e, e 1252 MY B FH e
B, AR,

Backup battery power, backup power input for SRAM and
RTC, it is recommended to connect an external patch button
battery, the connection method refers to the typical
application circuit diagram, and it cannot be left floating.

23

VCC

3.3V HIEHIN, AME 100nF JER A

3.3V power input, external 100nF filter capacitor

24

GND

Hh

Ground

RN AR Typical application circuit




Active
Antenng

—z P,
15 10—
8 ——RST

TXD
RXD

20
21

22 —— 1PPS

T T
I 0.1pF 24
v 100pF

3
Rechargeab :|: :|:

battery

w

3. ST802D#E R FRTRE
Fig 3. ST802D typical application schematic diagram

W4

Active
Antenna

RF_IN

100pF ¢

39nH

@)
VCC
El4. IMEBRLHE

Fig 4. External antenna power supply

E: OBRATE TR, SEBERN30V, MRRETEBER>50mARE TIEREARBL, 1§
SEEANATR.
OISR BOARE AL, FRAERFINGIIFRERS, ABRATERNRERE
@)% F Bt 5 I RAME A BB BT RE, W HEKV_BACKEEEIVCC, AABZEEM.

Note:
(D The module has its own feeding function, and the feeding voltage is 3.0V. If the working current of the

antenna is greater than 50mA or the working voltage cannot be satisfied, please refer to the application scheme in

8



Figure 4.

(2When an external circuit is used to power the antenna, a DC blocking capacitor needs to be added to RFIN, but
the antenna detection function cannot be provided when an external power supply is used.

(3If the backup battery pin does not use the hot start function, V.BACK can be directly connected to VCC, and

cannot be left floating or grounded.

8. BIRATIEIE Absolute maximum rating

(BT 15 AGND NS %)
(All voltages are based on GND)

Z %[ Parameters s i /ME Min I KAE Max $1¥
Symbol unit
FLE FL R (VCC)
Volt Current Condenser Vee -0.3 3.6 v
(VCO)
7% H Ll YR (V_BCKP)
Backup battery power V_BCKP -0.3 3.6 v
(V_BCKP)
RF_IN % H H i
RF IN output current foc_re B 60 mA
RF_IN 5 KA D&
RF_IN maximum input RFi -- 5 dBm
power
il vH R
AR T -45 90 C
Storage temperature
9. TYEEMH work condition
24 Parameters 55 Symbol | #H/ME Min SR = PNIE FALAT unit
Typical value Max
TAEREER Ta » _ s OC
range of working temperature
FHLYR FE Vee
Volt Current Condenser 2.7 33 36 v
ray
I.ﬂf M Icc B 130 B mA
Working current
i N L 419 B B 0.8 v
Input low level )
i A L VoL _ _ 0.5 v
Output low level )
LD Vin ) 3 B v
Input high level
i Hh = P Von
Output high level 24 B B v
&/ IR VBCRE 17 - 3.6 v
Backup battery power
" ;
RFIN i \ 5 S - 50 - Ohm
RFIN input impedance




10. ThiE

Z ¥ Parameters %44 conditions #LR{H Typical value FAA unit
EHE/GEN 0 A
Capture current
PR B LA RFIN=-130dBm 60 A
Tracking current Vee=3.3V
PR LR
Sleep current >0 nA

11. & =E Design Considerations

11.1 XZki%E$¥E Antenna Selection

KRR 7 N B T4, AMBHERIERA R, REMME520~45dB, B REUNT2dB, R4
AL N T2em, A BT REH SRS R AAETERE.

B B AR R 2T B8R 5 O/ DR, AT ARSI A YRR 2k 1E 5 FE 52 TF RS AL BR (FDIRAS , JRAENMEA
ol R BIOREE, RE&UHEHH IR 50mA.

The RF part of this module has a built-in duplexer. It is recommended to connect an active antenna externally.
The gain of the antenna is 20~45dB, the noise figure is less than 2dB, and the antenna phase center is less than 2cm,
which helps the module to obtain the best performance.

The module has built-in active antenna open circuit detection and overcurrent protection functions, which can

detect the normal connection, open circuit and short circuit status of the active antenna, and send a prompt message in

the NMEA data, and the antenna feed output current is S0mA.

11.2 EjE power supply

N TARIETAE, RO EEGIEEE IR 20 <50mV, LDOBLH 120mA LA F (¥, FRIFRRE S 2 R0 B2 IS R A
FZ, S5 NI BT VCCT MR T, FEARYE Rk 4 b e pE R AT 1

RIS (V_BACK) [ AR AEAELET B OR 5 SRAMAY fifi 2 AR TCM AL Td RS, (i
REAE T FL IR DI Ja ORRE T AR SR 2 08 . & AR AT il B R AR s, e ®mAUR s, &
HI R L BRI VCC b, ANATE A slidi.

In order to ensure the work, the ripple of the power supply of the module should be controlled as far as possible
< 50mV. If the LDO power supply is more than 120mA, the power supply noise will affect the sensitivity of the

receiver. The bypass capacitor should be placed close to the VCC pin, and its value depends on the noise on the circuit
line. make adjustments.

The function of the backup power input pin (V_BACK) is to keep the SRAM memory and RTCM in the
power-on state when the module is powered off, so that the module can keep the ephemeris data for warm start after

the main power is cut off. The backup power supply can be connected to batteries, super capacitors or other power

10




sources. If no hot start is required, the backup power supply should be connected to the VCC of the module, and

cannot be left floating or grounded.

11.3 PPS#i} PPS output

AEBWLHEA3DE MG, 1PPSHII 2™ AR 1Mk P 5 5 (100msHF£E = P o kb ETHESUTC
X5, AEEEZ0910ns, g RBUR, FPRKHOREEE 2 W] BRI

When the receiver enters the 3D positioning mode, the 1PPS pin will generate a pulse signal per second (100ms

continuous high level). The rising edge of the pulse is aligned with the UTC second, and the accuracy is about 10ns.

When the positioning is lost, the second pulse accuracy will be significantly reduced.

11.1 UART3¥E[] UART interface

ABERAR A — B TTLH P 038 A b IR 2% (UART) , 8 HIAEUTCHIL 4 ENMEASE, B HL AT
P 12 A FORARE St AT TR )4t .

This module provides one TTL level Universal Asynchronous Receiver/Transmitter (UART), serial port 1

outputs NMEA data at the UTC second boundary, and the host computer can also switch the working mode of the

module through this serial por

12. NMEA Output Description
The output protocol supports NMEA - 0183 standard. The mplemented messages include GGA, GLL, GSA, GSV,
VTG, RMC, DA and GNS messages. The NMEA message output has the following sentence structure:
$aaccc,c—c*hh<CR><LF>
The detail of the sentence structure is explained in Table 1.

Table 1: The NMEA sentence structure

Character HEX Description

“$” 24 Start of sentence.

Aaccc Address field. “aa” is the talker identifier. “ccc” identifies the sentence type.
«“ 2C Field delimiter.

C—c Data sentence block.

ok 2A Checksum delimiter.

Hh Checksum field.

<CR><LF> 0DOA Ending of sentence. (carriage return, line feed)

Table 2: Overview of Swid receiver’s NMEA messages

position fix, SGNGSA sentence is output with system ID 1. When GLONASS satellites are used for

$SGPGGA Time, position, and fix related data of the receiver.
$SGNGLL Position, time and fix status.
SGNGSA Used to represent the ID’s of satellites which are used for position fix. When GPS satellites are used for

position fix, SGNGSA sentence is output with system ID 2. When BDS satellites are used for
position fix, SGNGSA sentence is output with system ID 4.




$SGPGSV Satellite information about elevation, azimuth and CNR, $SGPGSYV is used for GPS satellites, SGLGSV
SGLGSV is used for GLONASS satellites, $§GAGSYV is used for GALILEO satellites, while $GBGSV is used
$SGAGSV for BDS satellites

$GBGSV

SGNRMC Time, date, position, course and speed data.

SGNVTG Course and speed relative to the ground.

SGNZDA UTC, day, month and year and time zone.




The formats of the supported NMEA messages are described as follows:

12.1 GGA - Global Positioning System Fix Data

Time, position and fix related data for a GPS receiver.

Structure:

$GPGGA ,hhmmss.sss,ddmm.mmmmmmm,a,dddmm.mmmmmmm,a,x,XX,X.X,X.X,M,X.X,M,x.X,xxxx *hh<CR><
LF>1 2 3 4 567 8 9 10 11 12

Example:

$GPGGA,033010.000,2447.0895508,N,12100.5234656,E,4,12,0.7,94.615,M,19.600,M,,0000*66<CR><LF>

Field |Name Example Description
1 UTC Time 033010.000 UTC of position in hhmmss.sss format, (000000.000 ~ 235959.999)
2 Latitude 2447.0895508  |Latitude in ddmm.mmmmmmm format
Leading zeros transmitted
3 N/S Indicator N Latitude hemisphere indicator, ‘N’ = North, ‘S’ = South
4 Longitude 12100.5234656 |Longitude in dddmm.mmmmmmm format
Leading zeros transmitted
5 E/W Indicator E Longitude hemisphere indicator, ‘E’ = East, ‘W’ = West
6 GPS quality 4 GPS quality indicator
indicator 0: position fix unavailable

1: valid position fix, SPS mode

2: valid position fix, differential GPS

mode 3: GPS PPS Mode, fix valid

4: Real Time Kinematic. System used in RTK mode with fixed
integers 5: Float RTK. Satellite system used in RTK mode., floating
integers

6: Estimated (dead reckoning) Mode

7: Manual Input Mode 8: Simulator Mode

7 Satellites Used 12 Number of satellites in use, (00 ~ 12)
8 HDOP 0.7 Horizontal dilution of precision, (0.0 ~ 99.9)
9 Altitude 94.615 mean sea level (geoid), ( - 9999.9 ~ 17999.9)
10 Geoidal Separation |19.600 Geoidal separation in meters
11 Age pf Differential Age of Differential GPS data

GPS data NULL when DGPS not used
12 DGPS Station ID 0000 Differential reference station ID, 0000 ~ 1023
13 Checksum 66




12.2 GLL - Latitude/Longitude

Latitude and longitude of current position, time, and status.

Structure:
$GNGLL,ddmm . mmmmmmm,a,dddmm.mmmmmmm,a,hhmmss.sss,A,a*hh<CR><LF
> 1 2 3 4 5 67 8
Example:

$GNGLL,2447.0895508,N,12100.5234656,E,033010.000,A,D*48<CR><LF>

Field |Name Example Description
1 Latitude 2447. 0895508 |Latitude in ddmm.mmmmmmm format
Leading zeros transmitted
2 N/S Indicator N Latitude hemisphere indicator
‘N’ = North
‘S’ = South
3 Longitude 12100. 5234656 |Longitude in dddmm.mmmmmmm format
Leading zeros transmitted
4 E/W Indicator E Longitude hemisphere indicator
‘E’ = East
‘W’ = West
5 UTC Time 033010.000 UTC time in hhmmss.sss format (000000.000 ~ 235959.999)
6 Status A Status, ‘A’ = Data valid, 'V’ = Data not valid
7 Mode Indicator D Mode indicator
‘A’ = Autonomous mode
‘D’ = Differential mode
‘E’ = Estimated (dead reckoning) mode
‘M’ = Manual input
mode ‘S’ = Simulator
mode
8 Checksum 48




12.3 GSA — GNSS DOP and Active Satellites

GNSS receiver operating mode, satellites used in the navigation solution reported by the GGA or GNS sentence and
DOP values.

Structure:
$GNGSA,A, X, XX, XX, XX, XX, XX, XX, XX, XX,XX,XX,XX,XX,X.X,X.X,X.X,X *hh<C

R><LF>1233333 33333 33 4 5

Example:
$GNGSA,A,3,05,12,13,15,20,21,24,193,,,,,1.2,0.7,1.0,1 *08<CR><LF>
$GNGSA,A,3,01,03,04,06,07,13,16,21,26,,,,1.2,0.7,1.0,4*34<CR><LF>

67 8

Field

Name

Example

Description

1

Mode

A

Mode
‘M’ = Manual, forced to operate in 2D or 3D mode
‘A’ = Automatic, allowed to automatically switch 2D/3D

Mode

Fix type

1 = Fix not available
2=2D

3=3D

Satellite used 1~12

05,12,13,15,20,2
1,24,193

01 ~ 32 are for GPS; 33 ~ 64 are for WAAS (PRN minus 87);
193

~ 197 are for QZSS; 65 ~ 88 are for GLONASS (GL PRN) ; 01 ~
36

are for GALILEO (GA PRN); 01 ~ 37 are for BDS (BD PRN).
GPS,

PDOP

1.2

Position dilution of precision (0.0 to 99.9)

HDOP

0.7

Horizontal dilution of precision (0.0 to 99.9)

VDOP

1.0

Vertical dilution of precision (0.0 to 99.9)

N N[ | B~

GNSS System ID

GNSS system ID’
1 =GPS

2 = GLONASS

3 = GALILEO

4 =BDS

5 =IRNSS

8

Checksum

08

*GNSS System ID identifies the GNSS system ID according to Table 3.



*GNSS Signal ID identifies the GNSS signal name according to Table 3.

Table 3: GNSS Identification Table for GSA, GSV

System System ID (Talker) Signal ID Signal Name
GPS 1 (GP) 0 All signals
1 L1 C/A
2 L1
3 P(Y)
4 LIC
5 L2 P(Y)
6 L2C
7 -M
8 L2C
GLONASS 2 0 All
(GL) 1 signals G1
2 C/A
3 GIP
4 G2
GALILEO 3(GA) 0 All
1 signals
2 E5
3 a
4 ES5
5 b
6 E5
7 a+b E6
BDS 4 (BD) 0 All
1 signals
2 B1
3 B2
4 A
5 B2
IRNSS 5 (GI) 0 All
4

signals




12.4 GSV — GNSS Satellites in View

Number of satellites (SV) in view, satellite ID numbers, elevation, azimuth, and SNR value. Four satellites maximum per
transmission.

Structure:
$GPGSV,X, X, XX, XX,XX,XXX,XX,.. .,XX,XX,XXX,XX,X ¥hh<CR><LF>
1 23 4567 4 567 8 9

Example:

$GPGSV,3,1,10,24,83,125,48,193,66,057,44,21,53,277,45,15,43,034,47,1 *58<CR><LF>
$GPGSV,3,2,10,20,40,325,43,05,16,113,40,13,15,050,39,12,14,146,42,1 *6E<CR><LF>
$GPGSV,3,3,10,10,13,314,,32,06,261,,1 *62<CR><LF>
$GPGSV,2,1,05,24,83,125,49,193,66,057,44,15,43,034,45,05,16,113,36,6*SB<CR><LF>
$GPGSV,2,2,05,12,14,146,37,6¥57<CR><LF>
$GBGSV,3,1,09,13,65,247,45,06,60,334,43,03,59,204,41,26,58,153,47,1 *7TE<CR><LF>
$GBGSV,3,2,09,16,57,325,45,01,53,142,42,21,52,046,47,04,38,118,,1 *7TA<CR><LF>
$GBGSV,3,3,09,07,20,169,37,1 *40<CR><LF>
$GBGSV,2,1,07,13,65,247,47,06,60,334,47,03,59,204,47,16,57,325,47,3*7C<CR><LF>
$GBGSV,2,2,07,01,53,142,49,04,38,118,45,07,20,169,43,3*44<CR><LF>

Field |Name Example Description

1 Number of message |3 Total number of GSV messages to be transmitted (1 - 5)

2 Sequence number 1 Sequence number of current GSV message

3 Satellites in view 10 Total number of satellites in view (00 ~ 20)

4 Satellite ID 24 01 ~ 32 are for GPS; 33 ~ 64 are for WAAS (PRN minus 87);
193

~ 197 are for QZSS; 65 ~ 88 are for GLONASS (GL PRN) ; 01
~ 36 are for GALILEO (GA PRN); 01 ~ 37 are for BDS (BD

PRN). GPS,
GLONASS, GALILEO and BDS satellites are differentiated by
5 Elevation 83 Satellite elevation in degrees, (00 ~ 90)
6 Azimuth 125 Satellite azimuth angle in degrees, (000 ~ 359 )
7 SNR 48 C/No in dB (00 ~ 99)
Null when not tracking
8 Signal ID 1 Signal ID”

9 Checksum 58




12.5 RMC - Recommended Minimum Specific GNSS Data

Time, date, position, course and speed data provided by a GNSS navigation receiver.

Structure:
$GPRMC,hhmmss.sss,A,dddmm.mmmmmmm,a,dddmm.mmmmmmm,a,x.x,x.x,ddmmyy,,,a,a*hh<CR><LF

>1 2 3 4 5 67 8 9 1011 12
Example:

$GNRMC,033010.000,A,2447.0895508,N,12100.5234656,E,000.0,000.0,111219,,,R,V*18<CR><LF>

Field [Name Example Description
1 UTC time 033010.000 UTC time in hhmmss.sss format (000000.00 ~ 235959.999)
2 Status A Status

‘V’ = Navigation receiver warning
‘A’ = Data Valid

3 Latitude 2447.0895508  |Latitude in dddmm.mmmmmmm format
Leading zeros transmitted
4 N/S indicator N Latitude hemisphere indicator
‘N’ = North
‘S’ = South
5 Longitude 12100.5234656 |Longitude in dddmm.mmmmmmm format
Leading zeros transmitted
6 E/W Indicator E Longitude hemisphere indicator
‘E’ = East
‘W’ = West
7 Speed over ground 000.0 Speed over ground in knots (000.0 ~ 999.9)
8 Course over ground  {000.0 Course over ground in degrees (000.0 ~ 359.9)
9 UTC Date 111219 UTC date of position fix, ddmmyy format
10 Mode indicator R Mode indicator

‘A’ = Autonomous mode

‘D’ = Differential mode

‘E’ = Estimated (dead reckoning) mode

‘F’ = Float RTK. Satellite system used in RTK mode, floating
integers

‘M’ = Manual Input

Mode ‘N’ = Data not

valid

‘P’ = Precise

‘R’ = Real Time Kinematic. System used in RTK mode with
fixed integers

(Yakl [a b4 1.4 AL 1

11 Navigation status v Navigation status indicator according to IEC61108 requirement
on ‘Navigational (or Failure) warnings and status indicators’.
‘S’ = Safe
‘C’ = Caution
‘U’ = Unsafe

‘V’ = Navigation status not valid, equipment is not providing
navigation status indicator.

12 checksum 18




12.6 VTG - Course Over Ground and Ground Speed

The actual course and speed relative to the ground.

Structure:

GPVTG,x.x,T,,M,x.x,N,x.x,K,a¥*hh<CR><LF>
1 2 3 4 5

Example:

$GNVTG,000.0,T,,M,000.0,N,000.0,K,D*1 6<CR><LF>

Field |Name Example Description
1 Course 000.0 True course over ground in degrees (000.0 ~ 359.9)
2 Speed 000.0 Speed over ground in knots (000.0 ~ 999.9)
3 Speed 000.0 Speed over ground in kilometers per hour (000.0 ~ 1800.0)
4 Mode D Mode indicator
‘A’ = Autonomous mode
‘D’ = Differential mode
‘E’ = Estimated (dead reckoning) mode
‘M’ = Manual input
mode ‘N’ = Data not
valid
‘P’ = Precise
5 Checksum 16
12.7 ZDA — TIME AND DATE
UTC, day, month, year and local time zone
Structure:
$GPZDA hhmmss.sss,XX,XX,XXXX,XX,xX *hh<CR><LF>
1 23 4 5 67
Example:

$GNZDA,033010.000,11,12,2019,00,00*40<CR><LF>

Field [Name Example Units Description

1 UTC time 033010.000 UTC time in hhmmss.ss format (000000.00 ~ 235959.999)
2 UTC Day 11 UTC time: day (01 ~31)

3 UTC Month 12 UTC time: month (01 ~ 12)

4 UTC Year 2019 UTC time: year (4 digit format)

5 Local zone hour 00 Local zone hours (00 ~+/ - 13)

6 Local zone minutes |00 Local zone minutes (00 ~59)

7 Checksum 40 Checksum
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FLA7: mm

e ¥ | N U value
Rf e H{E Value R~fE -
Size 5/l INFR N size 5/l A 55/'\ N
symbol Min Nomin Max symbol Min Nomin Max
al al

E 12.1 - 12.4 A 2.2 - 2.6
D 15.9 - 16.6 Dl 0.6 - 0.8
e 0.9 - 1.3 e2 2.8 - 3.2

el 4.2 -- 4.6 e3 6.4 - 6.8

z 0.8 - 1.2 El - 0.8 -

Ee6. ST802DEHFIMEE
Fig6. ST802D package diagram
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15. Precautions

In order to give full play to the optimal performance indicators of the module, the following
matters need to be paid attention to when applying:

1. This module is a static-sensitive device, and anti-static measures must be used during
transportation and use, and at the same time, it should be prevented from falling from a high place
and damaging the internal devices.

2. External active antenna requirements: It is recommended to use active antenna low noise

amplifier with a gain of 20dB~45dB, and a noise figure better than 1.5dB. The module can feed
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the active antenna through the RF input port, the feeding voltage is VCC power supply, and the
maximum output current is about S0mA. If the maximum output current exceeds the maximum
output current, the port will automatically turn off the power feeding function.

3. Power supply: It is recommended to use LDO to supply power to the module to ensure
good power supply ripple. The LDO should be as close as possible to the module power pins.

4. Power supply bypass: This circuit is a radio frequency, analog, and digital hybrid circuit.
The power supply pins should be filtered with capacitors with recommended capacitance values,
and ensure that the capacitors are as close to the device pins as possible.

5. Anti-static damage: The device is a static-sensitive device, and adequate anti-static
measures should be taken during transmission, assembly, and testing.

6. The product manual is subject to the release date, and it will be revised in due course

without further explanation.
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