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1 7= R

ST816PHLLLE — ik L1+L5 XFB . i itk e GNSS Efrfbitl, HtkpeNs RIS S+ GPS. BDS.
GLONASS. Galileo P\ QZSS W PEEAM RS JFHFF AGPS: Sk 7 mthae. S EEERER 5%, W]

SCHLPUE RS Y GNSS E L.

2 HAINH
& 5451/ Auto navigation
& FEERSE RTK 24/ High precision RTK navigation
& RTK =k € i3 i/ High-precision localization of the RTK is used
& EiFiEfE s/ Remote vehicle monitoring

B AR

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

}iz:
L 4
& L5 37¥F GPS, GAL, BDS, QZSS/ L5 supports GPS, GAL, BDS, and QZSS
& ¥ SBAS(WAAS, EGNOS, MSAS, GAGAN)/ Support SBAS(WAAS, EGNOS, MSAS, GAGAN)
& ¥ RTCM(v2.3 F1 v3.3)/ Support RTCM(v2.3 Al v3.3)
& HrAEIES P NEMAO183/Plug and play standard communication protocol NEMAO0183
& FF AGPS: EPO, EASY, NVRAM, hot still/ Support AGPS: EPO, EASY, NVRAM, hot still
& W TTFF: ¥ J53) <28s (CTTFF is 24s with GLO); #J53)) <1s/ TTFF: cold start <28s (CTTFF is 24s
with GLO); hot start <1s
& S55 T BB E SRS FEE AL B 45 R/ It has better positioning accuracy and location effectiveness

under weak signals

& 74 RoHS, FCC, CE /Compliance with RoHS, FCC, CE
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4 BRI
AGNSS Support for Fast TTFF (EPO™)
AGNSS (EPO™) $AL T4 e Tl e £d LU TTFF, F /7 ] DLodnk BB s To 2k 2 N FTP iR %5 2%
HF GNSS 5%, HTEFNHEEALEIGE T X, GNSS 5124 ] EPO #ds Phihhr & 5 .
EASY™
EASY™ ik AZUHT, H T HREEAL A BN R G I GNSS 51544 J Zhit ST SN 3A 5 (|2 ik 3 ),
TR PG BARAE B A AE T, WA 2B TAEERE, GNSS 584 ff X 85 BT e i, Btz aets A il
TAEE N BRI T REAL A TTFF Bk . #%43 fiE (VBACKUP) 2 E ).

AIC_Multi-tone active interference canceller
HT SHARGER T AFRMNA (Wi-Fi. GSM/GPRS. 3G/4G. #4) , HHES s 2 m GPS fI#IL.
2 F A PO BRE AT LA R 5 AR L AR A R AT R AN A, AEA SR BT B 1 L T SR GPS
Bl /1. ST816P R AR 1k 12 /ML {E 8 TP L
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5 fei KA n
5.1 PPS

OBk (PPS) : ST816PILAtAEH kS HE I H Ik PPS (5%, PPS 15 S A N4 R SR AZIN ThaE, ik
PhEERERTE, K5F 20ns 4% 24h, BRIMESLTEER H — AN
5.2 UART

ST816PHHRAL T =A 11, Hrb, UARTO AR, FTHIE S B IR 2 oy sk & e i 45
TEROR AL T INRE, WIS BRACN LVTTL B°F. BRIA 24 115,200bps, il %N
921,600bps, 5 FI 235 0] A 2 FAT I
5.3 BEEME

Hul, RGHFHL 1Hz F110Hz EdE R R, BRIASZE AN 1Hz.
5.4 B

Hul, ST816PHiHusH & WA NMEA0183 i, #lul: GPGGA. GPRMC, GPGSV, GPGSA.
5.5 &Hildnsd

ST816P R % W Fl FHd I 1 R il & el FIRg, (H0E, ST816PLIEA(AfA X E, Wl ST816P Ik I
FL S H BRI 7 2
6 HASRE

& RS %/limit Parameter

Z¥/Parameter -5 /Symbol B/M&/Min. BAfE/Max. | Bfr/Unit
HJE/power supply
it H1 LR /Supply Voltage VCC 0.3 36 Vv
K/ 10
/0 ¥#14£/1/0 Features VIO -0.3 3.6 V
RF %i NZh*%/RF Input power RF_IN 0 dBm
i HLLRY/ESD RF_IN 2,000 Vv
FF3E/Environment
4R % /Storage temperature Tstg -40 +85 °C
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Y12 Humidity 95 %

& H 5% /Electrical specification

BRAE | B
Z¥/Parameter | £75/Symbol | %ff/Condition | B/ME/Min. | HLF{E/Type
/Max. /Unit
HAL I FL R /Supply
VCC 3.0 3.3 3.6 \Y
voltage
HA I FL R /Supply
V_BCKP 2.2 3.3 3.6 \Y
voltage
I\ = finput
VIH 24 3.6 \Y
high voltage
i N /input
VIL 0 0.6 \Y
low voltage
i H =1 i Joutput
VOH loh=4mA 2.8 Y
high voltage
i HH {% e Joutput
VOL lol=4mA 0.4 \Y
low voltage
ARG
/Operating Topr -40 85 °C
temperature

7 B DR B RTK DhRER) ™ i N 3G BRA G ML, Bl e — ) S g, B AR BT
FEILRR, — AT T 2R DG, BIHRAS/N T 150mA.

V_BCKP EEZE:

1. V_BCKP M A TR T4 AR B R iR /ME, 5 W ERIGIE IR 8 TAE.

2. 1t Continuous #3UF, V_BCKP i KFEHN 100 1 A, IXRAH FIZRETFER, [FHAHERZ T AT 78
CERCERY S

3. T AR F T 7 PR L I IR S Y R P

4. BUGEIT MCU SRiZHIBHL 1 V_BCKP, LB AE R A 4IRS I B30T 5 s bk
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7 BHEX

RTC_EINT GND

NC vcce

PPS V_BCKP

SPEED UARTO_RX

NC UARTO_TX

NC RXD1/SCL

EINT_IN TXD1/SDA

CHIP_EN UARTZ_RX

ANT_POWER UART2_TX

GND FWD

RF_IN EINT_OUT

GND GND
B 3: ST816PEMIE X

8 EM#R
TWRS | EHESUPIn : -
Pin No. - 10 1% F i BH/Description B F/Voltage (£ 5%)
SRS AMBERHER T 10ms B
1 RTC_EINT I +3.3V
F, fEUEH RTC mode( /AN H &%)
2 NC B
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3 PPS ¢} GPI1010; PPS ik 5 5 i th +2.8V
4 SPEED | S e kot N OR FIB (R RF B 2) +2.8V
5 NC B

6 NC b5 S

7 EINT_IN | SLEEP MODE WAKE UP +1.8V
8 CHIP_EN | B G AL, KT AL +3.3V
9 ANT_POWER O | AR LA e bt +3.3V
10 GND G F GND
11 RF_IN I REE TN /
12 GND G F GND
13 GND G F Y5 b GND
14 EINT_OUT O | GPIO32; #hi# HOST {4 +1.8V
15 FWD | GP1026; 52 ikt [ 11 1) J A\ +2.8V
16 UART2_TX O | GPIO5; UART2_TXD +2.8V
17 UART2_RX | GPIO6; UART2_RXD +2.8V
18 TXD1/SDA o] GPIO3; UART1_TXD; #& & k% +2.8V
19 RXD1/SCL I GPIO2; UART1_RXD: #4521k +2.8V
20 UARTO_TX O | GPIO7; UARTO_TXD; T [1Ki% +2.8V
21 UARTO_RX | GPIO8; UARTO_RXD; F#i M#ik +2.8V
22 V_BCKP P HAy s, 2.2V-3.6V 2.2V-3.6V
23 vCC P TAEHE: 3.0-3.6V 3.0-3.6V
24 GND G F GND

9/18




R simple

9 HUMR
Mm—mmmmmm?@
[@ai
L IR LA A A A AL |
G E F E D
HEE B oon
>
N
- ” 11 ” K<
C_TTTTTTTTT] [TTTTTTTTTTTIT ]
T
Symbol Min.(mm) Type(mm) Max.(mm)
A 15.9 16.0 16.6
B 12.0 12.2 12.4
C 2.2 24 2.6
D 0.9 1.0 1.3
E 1.0 1.1 1.2
F 2.9 3.0 3.1
G 0.9 1.0 1.3
H 0.82
M 0.8 0.9 1.0
N 0.4 0.5 0.6
K 0.7 0.8 0.9
Weight 1.69
K 4. ST816PHLIK )R ~/Machine Dimension
10 S5 BB
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i —— e
e i 5 i Fre Yo Lo, fxm wce
wem e s e uamo X % o
Bl RADHAC i 80!
TR G0 i L) EINT-H TADUSDA Tl _hicsd
" omann 5 A I e AT s 5
BF N I_:J}: E?E- EHT-% Q :‘fﬂ-“_'.':::'a L]
G ¥ ;;EIE_E:NT ?DEC - FEI _BLMISASEHSNE s
S Wi
o AT Fufes mae, e
— I ENT-H TEpUSOA
Y P s —-..ﬁ-n EPTTP‘E&m E:’ETT‘J-‘#: :
. il mEn EHTEI.I'I'
Li I;:\. e GHD =0
4
3
N
i b +1¥
[v} NOREH IR . (lJ
J?l-suﬁﬁ»]j—i-a 3:54
— :|: 1 —T" £
K 5: ST816PZ%%EE,E§/lReference circuit
11 3R B
11.1 NMEA 0183 #3i
% 11.1-1 NMEA-0183 #iHi{E &
NMEA 1/+{/NMEA protocol iR /Description R il /Default
GGA & #d {5 2/ Global positioning system fixed data FTIFIY
GSA i1 LA 15 2/ DOP and active satellites TIFIY
GSV Al 0L P AE B/ Satellites in view FTIFIY
RMC 47 € 17 15 B /Recommended minimum specific data TIFIY
GLL K AL FR 5 2 /Geographic position—latitude/longitude FTIFIY
VTG Hhu i B 5 )5/ Course over ground and ground speed TIFIY
ZDA 4TI E](UTC1){5 E./Date and Time FIIFIY

£ 11.1-2 R RFFECHY

FriRZF/Identifier ¥¥5 357/ Data type
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GB Jb2}i={/ Beidou mode

GP GPS #:{/ GPS mode

GN GNSS #i:{/ GNSS mode

GA Gallileo #x{/ Galileo mode

GL GLONASS 13/ GLONASS mode
11.2 GGA-EM = B

BRI BN E . AR E . EAAEE.
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
# 11.2-1 GGA 1A% :U/GGA Data Format

ZFRIName 2f)/Example | H.4I/Units | f#iiR/Description
4] ID/Message ID $GNGGA FWHiE )N GGA 15 K/ GGA protocol header
UTC i}/a]/UTC Position | 022326.000 hhmmss.sss /3 F2#% :/Time seconds format
[/ Latitude 2238.3443 ddmm.mmmm & 43 #%30/Degree split format
#55 N/S / N/S indicator N N=1t4 S=fi4
2%/ Longitude 11403.0962 dddmm.mmmm [ 7 #% 20
ZE E/W | E/W
E E=A%Z W=Pi%/ N=north or S=south
Indicator
ENLIRAS/ Position Fix
1 DLt 10.2-2/ See Table 10.2-2
Indicator
S H T2 E .
22 Jil#l 0 F| 24/ Range 0 to 12
/Satellites Used
HDOP 7K~V % 5 1 0.72
TS FEIMSL Altitude 104.0 KIM
HA7/Unit M
K Hb 7K H#E T =1 B2/ geoidal -
height '
IKAETH R 73 H A ILevel
M KIM
surface division unit
KBt/ Checksum *69
EOL <CR> <LF> 45 bR B 55/ End of message termination
11.2-2 ENLIRESHA
¥{E/Value | H#iiR//Description

12/18




R simple

0 K58 ek E 245 B AN H] I/ Unpositioned or positioned information is not available
1 SPS 153t/ SPS model

2 GNSS, SPS #:/ GNSS, SPS mode

3 PPS #%z/ PPS model

11.3 GSA-LHT LERFE
SR A S R E TARRE , 22k, S AR PRN 15 5 A& PDOP, HDOP, VDOP 4545 &,
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
$GNGSAA,3,...,,.1::,,,1.07,0.72,0.79,3*0E

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

# 11.3-1 GSA iEH)#\/GSA Data Format
Z#IName 2445 /[Example |E.47/Units f#iiR/Description

, FWIEA]N GSAER |/

i&+] ID/ Message ID $GNGSA

Indicates that the statement is GSA information

2 1/ Mode 1 A % 10.3-3/ See Table 10.3-3

1 2/ Mode 2 3 % 10.3-2/ See Table 10.3-2

SfEHBAE IDER/ . N

199 F—{51E M Sv 15 E/Sv on Channel 1
ID of satellite used
S HEAE IDER/ . N
195 5 {51E /) Sv {5 E/Sv on Channel 2
ID of satellite used
S AR IDEE/ Nul + T EER SV ERE CREHNAZ /
<Null>

ID of satellite used Sv on Channel 12 (Null fields when it is not Used)
PDOP 1.07 25461 B K5 FE Rl /Position Dilution of Precision
HDOP 0.72 7K ¥ i K T+ /Horizontal Dilution of Precision
VDOP 0.79 3 B k5 ¥ K T-/Vertical Dilution of Precision
F3eAE *05

EOL <CR> <LF> ZEH bR EFF/End of message termination
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#11.3-2
{E/Value #iiR/Description
1 ARIENL
2 2D Efr
3 3D Efr
#*11.3-3
{E/Value #iiR/Description
M FohikH 2D 8% 3D ik
A H 30k $% 2D 5% 3D i

11.4 GSV-If L EG R

I IE A 6L AT L TR (1) PRNs, J7 6 FIAD A 5545 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

$GBGSV,1,1,04,37,50,357,41,23,33,068,45,20,28,264,37,32,,,41,4*44
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% 11.4-1 GSV EAJkE R

Z#RIName Zpl/Example| BAH7/Units #iiR/Description
&%) ID/Message ID $GPGSV F O IE AN GSV {5 2 /GSV protocol header
GSV & H5 5/ A AR GSV iEA) I 264
Number of Message Total number of GSV sentences
GSV # %15 5/ 1 AFKAER)N GSV B H A TLAK/
Message Number Sentence number of the total
IR/ MER=EE EFSY
- 13 7AW T2 B E/Number of satellites in view
Satellites in View
T ID/Satellite ID 27
RN f4/Elevation 78 J/degrees| il 00 #| 90/ Range 00 to 90
TE 57 flAzinmuth 149 J¥/degrees | Ju[f 000 #| 359/ Range 000 to 359
. 6 00 2] 90 CRAFFHMI A=) /
{318 Lt.(C/NO)/SNR(C/NO) 46 dB-Hz _
Range 00 to 99, null when not tracking
IR/ MER=EE EFSY
194
Satellites in View
T A ID/Satellite ID 56 B /degrees| 7 [ 00 #| 90/ Range 00 to 90
T E AP f/Elevation 045 J¥/degrees | Ju[f 000 #| 359/ Range 000 to 359
. e 00 2] 90 CRAEHII =) /
TE A fIAzinmuth 44 dB-Hz
Range 00 to 99, null when not tracking
B35 1E/Checksum *64
EOL <CR> <LF> 45 iR £ /End of message termination

11.5 RMC-#EFE B ER
BB AL B R R B TR S A

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

#* 11.5-1: RMC i&A)#% 3/ RMC Data Format

£ FRIName

Zf]/Example

Bf7/Units

#iR/Description

4] ID/Message ID

$GNRMC

F W ILIES] N RMC {5 2/RMC protocol header
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UTC I} [8]/UTS Position | 022326.000 hhmmss.sss
A=HE 2 V=% /A=dat lid
IR A /Status A B CF iﬁl?}ﬁﬂiﬁﬁﬁ. ata valid or
V=data not valid
4%/ Latitude 2238.3443 ddmm.mmmm
7 N/S/ N/S Indicator N N=1t4i S=E§%4h/N=north or S=south
2% /Longitude 11403.0962 dddmm.mmmm
% & E/W /E/W Indicator E E=%%4 W=yi%4/E=east or W=west
i# %/ Speed Over Ground 0.01 hil
7L IC O
Ji L ffi/Course Over 169.33 B
Ground
UTC H #1/Date(UTC) 120421 ddmmyy
Tt A f1/Magnetic variation <Null> i3 A% FH U 5% /Null fields when it is not Used
) 7S IM ti
%ﬁ.ﬁj.ﬁm. ag.ne ' <Null> E=4A% W=Ji%4 /E=east or W=west
Variation Direction
. A=H 3z, N=A& i, D=DGPS, E=DR/
TENL /Fix Mod A
REAIRA/Fix Mode A=autonomous, N = No fix, D=DGPS, E=DR
K51t /Checksum *07
EOL <CR> <LF> 45 bR EF5/End of message termination

11.6 GLL-¥:HE EHi 5 B

AEHEMAEERER.

This sentence contains the fix latitude and longitude.

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

# 11.6.1: GLL it :0/GLL Data Format

Z#IName Z4/Example| FAH7/Units #iiR/Description
Message ID $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
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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

11.7 VIG-HIEEEE B
BT AL A BT £

This statement contains the ground speed information.

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

% 11.7-1: VTG EA)#A/VTG statement format

Z#IName Zpl/Example | HA7/Units #iiR/Description
&%) ID/Message ID $GNVTG F I B RN VTG 15 B/VTG protocol header
PLE AL S 25 1 TR )
000~359 /&, R 0 tF 1% %i/At 000~359
/Ground course with true 169.33
degrees, the front 0 will also be transmitted
north as reference
(5] 8% #7/Blank character T
PARE AL NS 25 (1 1 T AT 7]
/Ground heading with Nul 000~359 J&, FITH 1 O t4 # & %i/At 000~359
<Null>
magnetic north as degrees, the front 0 will also be transmitted
reference
(1] B #7/Blank character M
Hb T i3 % /Ground rate 0.01 Knots 000.0~999.9
[a]fE 45 /Blank character N
Hh T 3 % /Ground rate 0.02 Km/h 0000.0~1851.8Km / h
[A]FE 75 /Blank character K
A=HEEN, D=%4r, E={f%, N=H3ELtHq/
1% 2 5 7~/Mode indication A A= autonomous localization, D= difference, E=
imputation, and N= invalid data
EOL <CR> <LF> S5 bR E R End of message termination
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11.8 ZDA-iH A H 3= B
L)AL I TR AT H S R
This sentence contains UTC date & time, and local time zone offset information.
$GNZDA,022326.000,12,04,2021,,*49

#* 11.8-1: ZDA iEH]#% X/ ZDA Data Format

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

i%4) ID/Message ID $GNZDA R ILiEA) N ZDA 15 E/ZDA protocol header
UTC B [EI/UTC Time 022326.000 hhmmss CIf53F0) %2

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

UTC HH#/UTC Year 2021 F
i} [X /local zone hours <Null>

K518/ Checksum *49

EOL <CR> <LF> 45 bR E S End of message termination
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