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1.1 FEmitid
= A& FR: RAC-P1 BfE 8 TE el

1.1 RAC-P1 B PEE(HBIHINTE

7 dag — K G-MOUSE P22 ids (LA R faifk G-MOUSE) , 72 —58 %) GPS L2 €
Mrilenl; WE PEBICRE, RAETAEREEAIIGE, ©O0K T LA RIFS/NT
1.5 2K, Z&/NT 0.6 K; B8 L Tolk g e b I R 5 A NG 75 2.l B A1,
PRI TR S, BIEFE 2. ANE R L2 5 B3 KSRGS ACEE . 5164
(g LR B AR, AT ARIER T &k B PR O iRk 2= HoR, kA
KIE N, XAV TR F2R R EENRA . AR EEERE. S REE. K
IhFE. PRFVNRAIIRE i, AR B i RS KKy R T Hoe i B 5 1

1.2 =i

@ UART (3. 3V_TTL Hi°F) /RS232/T1C/CAN 2 1% HY,  SE B3 () v FH
& %] KDS 0.5PPM Eif&JE TCXO;

& 5 B HE 2 115200bps (BRIA)  [FIak: 9600/38400] ;
&K HiiEA]): NMEA 0183 V3. 0/UBX #Mi¥;

& SRR RE % 1Hz—-10Hz;

& H EWRRERESR T, RIEM A O 5T L E A, R ORI & R 2
BEAR B /s

@ SCFRERS A-GPS IRSS MRAYES M. MRS . B EES
€GPS, BD. GLONASS JE-& 5| #&n] ik,
O XL T 2HiE, 74 RoHS hnifk.
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1.3 AUETR
@ 5E A0 FaE st AEC-Q100 AGIE.
& EA ORI 15016750 MR,
& EN 77 AR 1507637 MR,
@ LA 1S0/TS-16949 AT

1.4 F e

€ AN AOVAETRAL . HEHEA L,

O NEY . EN TSRS b

& [F120 UTC I 1] S A2 I 43

& TAUENE . &,

& YUK f GPS Bl AR HESE = s

& SR R 2 TR B B S £ i

& EK T BRI AR R R I R . SRR R E LSS

1.5 M REFEER
PR ER -165dBm
R Hi g -148dBm
a5 T35 42S (JFRER=ES
TTFF
Mg =b)| P15 <5S
QER/ LAY
FAY =R F<1S
22 NMREZEIE, 56 PMEFEIE
it iz GPS L1 1575.42MHz C/A 14
BDS B1 1561.75MHz
<1.5m %%?.!5\
ENHE
<60cm B3
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LY S AebrAEdE: WGS-84
A 0.1m/s
I [ ik CRTAC D 1s(2RiN)
L oy g 1-10Hz (Al )
PPS 100ms (1pps=1Hz=1 &/#)
= <18000m
1B4T BR S <100m/s
T <8¢
B NMEAO0183 i FH ¥
R TR bR
CER/ DC 5.0V (Z4uHLHE Vpp<200mv)
TAEHIR PRER:160mMA $fi35:180mA i41E:200mA
LR <5uA
Dhhedz UART/IIC/RS232/CAN #2111
//BEL R
TARIRE -30°C~80C
It B
et il -40°C~85C

1.6 P minOENX

77 b4 H AT SCRF UART B T1C fri 4%, ERIAN UART far (T1C 25 m4h)8) , HAkug
JE SN B s :

Pin NO. Pin Name 1/0 Remark
1 GND o M (FERD)
2 Yde GERTS DC5.0V UgfE HL206mA (£14%)
3 RX LETPN TTL s GEZD
4 X i TTL £ 0k (A%

2 5.1 Bilim H e X
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Pin NO. Pin Name 1/0 Remark
1 GND Hh i (EAZR)
2 VCC YR DC5.0V IEEHER206mMA (4428)
3 RX LT TTL &0l (EZ
4 X Lingan TTL 0k (AL
5 SDA A TG BT ICE (&)
6 SCL Ay 4 FRES HETICH 8 (B3 f0)
5.2 TIC T B8 iy 11 € X
1.7 ThEEHEE]
LNA
} GPS/BD/GLONASS
RF Filter > e
! ZREALS
Multi-path filter
BSS GPS Antenna
DSP
Power Supply > > UART/IIC/
RAC A RS232/CAN #1

RAC-P1 ikt B B ML LR F Bk T R 2k, B ERER BT REHR T, RIEMA 05
JURTHROEE A, B RN IR 22 (I PR B e e RS R LR S Sk 20 it
BTG, O SR OSSR RS AT T, B — RYIMENT G FAEIAZ DSP, 4 RAC
HERE R EEEA RS, Wi H 1. RS232. CAN 22 [ % H ks B2 s i 5 & 1PPS {25, TIC

o Y MO REAE S
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1.8 =Rt
BAKR S BHAE 100mm (2R 1274 104, 4mm) %75 15mm

PCB R~F: EAE 95mm* = 12mm

100 I3

1044

1.9 EOWwFRT
B EE o

- -

A

nnnn

14, 000, 20
—_—T

=1

5

H2544-04: 7.62*10.16mm
1*4P 8] FE 2.54mm Ft i 1
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=, BARHIES
2.1 IANER)
2.1.1#ESKER
BSS-(#r4 1)~ (#54 2) -~ (@4 2).. (f%n) (CR (L

2.1.2 35S BH
OBSS AfE 4k, WAL HLINELL BSS H=k;
O NI ‘-7 GEFRF, BlS) BRIt
O LIRS RBEFT LM “ R EHRAT” 5
& 167 NMEA0183 Hipis A I,  GPRMC BRIAH i ;
@& £ UBX 1%, posllh. sol. dop. velned. status %5 25 BB IAHH
@ M NMEA Bl ) 4 1) UBX #8553 M UBX P U] 4 2] NMEA Bpilt, 75 EHEH b
W, WHA R, fFFEW ) UANN, SEEM A A A 2

2.1.3 pEHIFE

RS B

0183 | —ik—, FK/nikFF NMEA0183 #pil

UBX | —ik—, FRos&$FEe UBX B

115200 | =ik—, FoxH HDPERFFA 115200

38400 | =ik—, FKonH HPEFRRE N 38400

9600 | =ik—, T AN 9600

10HZ | =ik—, FoniE D% EN 10HZ

5HZ =ik, FoRE DR AN 5HZ
1HZ =ik, FoRER OB AR 1HZ

RHXZ | Rk BAH Re i pi A% 12 2%

DI0 | =ik—, Fn—ni GPS iF[a] B, Hhmi% B kBN 10 Ik

D5 =ik—, FRon—MWi GPS KA HL, HbmiH B IR ECH 5 IR
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1&%@ Rl BB LIS 43 T RAC-PL

g/

S B0

D1 =ik—, FRon—MWi GPS KA L, Hbmis B IR ECH 1 IR

VIG | GPVTG x4, &+ NMEAO183 s A 1 fE

GGA | GPGGA fix 4, 1E#¢ NMEA0183 #Mil A fdi e

PVT | PVT 4, &+ UBX P M A fH

T NMEAO183 Wil A5 %%, GPS % FHIIIE A # i fe, A+

ALL X -
RMC. VTG. GGA. GSA. GSV, VAT fENZL P A EE

Ve T A AR O R LA, T GPS Hicdl et M A HE IR Ok R
VI, AEWRRCE, s SR AR EE k.

®FEMITES: R RMC 15 A KE, 28 LURERFR N 9600 B, H LM HHEN
5HZ, HuRZ A D1; 248 CyH:R Ny 38400 I, & 0% H 4R & kN 10HZ, Huid &
Ko D10; 4 YRS RN 115200 I, & D4 AR & KN 1007, Mg KN
D10;

& 2154 HH GPS 484N, E PR 9600 B, £ O AR N 117,
HuRZ A D1; 248 IR0 38400 B, B 4 AR & KN BHZ, il KN D5;
PR R RN 115200 BF, Hf 4 R B KON 10HZ,  hiliisx Ko~ D10;

L ZINVP
&2 NMEAOT83 $1X, JHFZ A 115200, M2 A 10HZ, fHHE VIG. GGA. Huf, i
Wi~ —m, GPS fr i — 2 i 5 5, 82 W R

BSS-0183-115200-VTG—-GGA-10HZ-RHXZ-D1\r\n

BN UBX B, PR 115200, SNy 10HZ, fHEE PVT. Hbrd. Hurdy—mi
GPS #r it — 26 i 5 B, 85T

BSS-UBX-115200-10HZ-PVT-RHXZ-D1\r\n

Pt IIG, AR

A ———] === == = - —— -

cetlng parameter success
Saving parameter

SavIng parameter success
resetlng system

Fleaze walt

www. broadgnss. com NEAE: N 22° 3524, 4290127
11 E 113° 51’ 32. 548788”



http://www.broadgnss.com

e A RSO LA RS UCRSR

«

2.2 wHiEw

2.2.1 NMEA 0183 #M%

NMEA 0183 /23 [H [H K gt 784> (National Marine Electronics Asso-
ciation) NEH 7R & T E bR ER . BRDLC R T GPS At &% —M
RTCM (Radio Technical Commission for Maritime services) Fn#fE#Hi. NMEA-
0183 WK FI ASCIT R kAfi#: GPS SEALAE ., Bt A iHEZE I R

NMEA Bip 13 FE 22
8 R - ELVE
$ <Hidk> {, <Edi>} *RBEGE AN <CR><LF>
EAATT bk B TR e R UG Fn B R Y
FRIBA] | ANMESS - | LA, ERR, R | 6 ¢ Fn LS SRl
WRELLY | REESRIAF | HKEZWTER, h [ » ZEfk | ZL
bk migmEial | ARERKM {2 (FRAFEix | <CR><CF>
MATH) % | &R
FHHITRE
SBREAVEER,
F oS3 il 5
B
EAHIH
75 s, AL
1 RMC HEF I a0 & S
2 VTG X 1 T FE 55T ]
3 GGA BN E S F s
4 GSA ¥R T (DOP) 5/F %% BLE
5 GSV L EA
6 GLL HhFRA B ——2h R/ 4
7 RHXZ Wiz B

2.2. 1.1 RMC #E# 1) /0% FH S0 8

s RMC
Eiiipr HEFE I /N e AL AE B
Byt fan
i $—

RMC, UTCtime, status, lat, uLat, lon, uLon, spd, cog, UTCdate, mv, mvE, mode*CS<CR><LF>

~H $GNRMC, 084103. 00, A, 2233. 39544, N, 11356. 55665, E, 0. 035, , 220618, , , A*7A

AFEIMEER: N 22° 35 24.429012”
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ZH it

FB | AW # 2 Z ¥ B

1 $——RMC FRFH HE ID, RMC iRk, ~ — “RHRGFRN

2 UTCtime hhmmss. ss AT EALI UTC B [a]

3 status FRF PEA bR . V=EEE LR A=BE A %

4 lat ddmm. mmmmm hE, W 2 FRRRE, BT RRS

5 ulLat TR SE T N-db, S-F§

6 lon dddmm. mmmmm SR, W 3 FRRANE, FHMNTFRFRRD

7 uLon FIF ZE M B4, W-7h

8 spd HE XPHUTH L, AT

9 cog HE X i AL, B D

10 UTCdate ddmmyy H# (dd NH, mm NH, vy NFE)

11 my A WiAm A, BALCNEE . [ A

12 mvE FIF WiAw A7 E-2R, W-it. [HE Aa

13 Mode TR BEHEN (A=F F @A, D=2%4r, R=RTK, E=fh%, N=%(¥F
T80

14 navStatus | F4F SRR R (VRN B SN REFHREE L)
PR NMEA v4. 1 K UL FRRAS

15 CS 16 3t HE BEGFN, $AIZ ] CREFEESHI) Fra 150 e sh

16 CCRXXLE> | 4% o] 7 5 ¥ AT RF

2.2.1.2 VTG *fHus & 5 m)

E=PS) VTG
Eiiipr T i TH 5508 Hi L ) 45 2
A i HA
2 $—VTG, cogt, T, cogm, M, sog, N, kph, K, mode*CS<CR><LF>
TRAF $GNVTG, 75. 20, T, , M, 0. 009, N, 0. 017, K, A*02
S
T | B &= SR
1 $——VTG TR WEID, VIG iBf)sk, ~ — “RRGIRN
2 cogt HAE X FLACAT A, AN B
3 T TR HmIbfRos, BEEN T
4 cogm HE F G AR AL, A
5 M TR W AbtRs, BEEN M
6 sog Hia X HHE B, AT
7 N FRF AL, BN N
8 kph A F U, A TR BN
9 K TR WPERAL, TOKREE/NEE, [HEN K
10 mode TR WiAE R (A=H EENL, D=%4%, R=RTK, E=f#
B, N=#4 R0
www. broadgnss. com AR N 22° 357 24.429012”
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11 Ccs 16 BEfACE | AERAT, $ATsZE] CREIESF*) By 715 1)
RSP N
12 CROCLE> | 15 [l 22 5 AT 15

2. 2. 1.3 GGA BUHL & A B

B8 GGA
iR BRROUI TE] A7 B A A AH 5K I 5 s
FAY Lingas]
% $—
GGA, UTCtime, lat, uLat, lon, uLon, FS, numSv, HDOP, ms1, uMs1, sep, uSep, diff
Age, diffSta*CS<CR><LF>
AN $GNGGA, 235316. 00, 2959. 99250, S, 12000. 00900, E, 1, 06, 1. 21, 62. 77, M,
0. 00, M, , *7B
Z 4
FB | AW % S4B
1 $——GGA TR WHE ID, GGA 1Ak, T — THRGIRIA
2 UTCtime hhmmss. ss MHTENRLK) UTC I ]
3 lat ddmm. mmmmm iR, W2 FRERORE, BN TRRR D
4 uLat TR ZifEJrim: N—Jb, S-r4
5 lon dddmm. mmmmm | &2, Hj 3 FHRRE, EHRTFHFERS
6 uLon TR ZFEJTM: E-Z&R, W-7h
7 FS A GPS AR (0=RESL, 1=dFZ4rEhL, 24
ZE5r AL
8 numSv HE HFenrm P EEE, 00712
9 HDOP HAE KPS B R T (HDOP<<1. 2 ks 5 hr)
10 ms1 HH WA B, BRSO R 42 A 0 T DK b 7K 74 T (1)
fE
11 uMs1 FHF mERAL, oK, [EEFERF M
12 sep A SRR 5 R KT < BB B, “=7
7~ K Hb 7K HE TR T2 25 Bk T
13 uSep TIF AL, K, [EE R M
14 diffAge HE ZE 7 iR CN eIl — IR W B 22 70 A5 5 T 46 1)
W, dEZE e, I
15 diffSta EALIE ZrZHEuN 1D (AEZE @A I %)
16 CS 16 33l Bl I AL, $HxZ (0] CREFESF*) A 7471
ot
17 CCRYCLF> | #5%F o] 22 5 AT R
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2.2. 1.4 GSA KSR (DOP) LA TLAE

=B GSA

EiLp%) T e P EY%S5 DoP 5 8.

%ﬁu iﬁﬁ

¥ [$-—GSA, smode, FS{, SVID}, PDOP, HDOP, VDOP, systemId*CS<CR><LF>

A5 $GNGSA, A, 3, 05, 21, 31, 12, 18,29, ,, ,,,, 2. 56, 1. 21, 2. 25, 1*%01

S W

T | AW (-3¢ Z R0 B

1 $-——GSA TR WHWE ID, GSA iEA)3k, W — NRGFRIH

2 smode TR BRI fgm (M = F3h, A = A3

3 FS T EADREIRE (1=REAL, 2=2D Efr, 3=3D &
)

4 {,SVID} HAE T @it LR S

5 PDOP B o7 B BEER T~ (PDOP)

6 HDOP BiE JKPHE FE R ¥ (HDOP)

7 VDOP A 3 ERS ¥ (VDOP)

8 systemId | ¥fH NMEA 7 XK GNSS %48 1D (£ [1])
1Y BE NMEA v4. 1 K UL FRrA

9 CS 16 3t 5 KEIR AN, $AxZ (] CREIESFI*) AT E 775 1)
S gt R

10 CCRXXLE> | 4% 5] . 5 ¥ AT RF

#iE[1] GNSS &% ID

A& ID R

1 GPS &%t

2 GLONASS &%t

4 BDS &%t

2.2.1.5 GSV A WL TP EE E

55 GSV

iR R TR DRSS KHAMA. A, S EE. 84 GSV iEa R
{(PE%S, WM, A, St SEHAN =T, &2 4 4, &N
0 4.

Syt o H

F 2 $——GSV, numMsg, msgNo, numSv {, SVID, ele, az, cn0} *CS<CR><LF>

715 $GPGSV, 3, 1, 12, 02, 39, 117, 25, 04, 02, 127, , 05, 40, 036, 24, 08, 10, 052, *7E
$GPGSV, 3, 2,12, 09, 35, 133, , 10, 01, 073, , 15, 72, 240, 22, 18, 05, 274, *7B
$GPGSV, 3, 3,12, 21, 10, 316, , 24, 16, 176, , 26, 65, 035, 42, 29, 46, 277, 18*TA

Z Ut A

T | AW % Z R A

1 $——GSV TR WHWE 1D, GSV iEA)Sk, 7 — NRGIRIR
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g/

2 numMsg o+ WA S, M GSViEM R Lt 4 Fiay
TEGER, Wik, BZAGU N TTEL T 4 P
BF, K5 As B2 45 GSV iBH],

3 msgNo B METES) g

4 numSv ZALIER I/ MERE=SSE: ¢

5 {, SVID, ele | #/f Wikh: DRSS MM, BUETERA 0790,

,az, cn0} BT EFE JrAL A, BUEVEECA 07359, HLf

B ML, BEUEVER N 0799, AL
dB, WIREEREERI M A, s,

6 signalld | & NMEA 7€ X i) GNSS /55 ID (0 REEES)
VPR NMEA v4. 1 X UL FRR A

7 CS 16 HEH|EE RGN, $HIxZ 8] CANEFESHI*) AT 71551
Spal &

8 <CRO><LF> TR Bl 42 5 44T 4+

2.2.1.6 GLL ¥ & ——4 5 /4

B8 GLL
iR . B, BN E S EAMIREEE R
ey i HA
2 $—GLL, lat, uLat, lon, uLon, UTCtime, valid, mode*CS<CR><LF>
AR $GNGLL, 2959. 99250, S, 12000. 00900, E, 235316. 00, A, A*4E
ZH W
T | B &= SR
1 $—GLL TR WHE ID, GLL M2k, ~ — “HNRGIRIA
2 lat ddmm. mmmmm AiRE, W 2 FRERORE, BMMTRRR S
3 uLat TR g7 N—-Jb, S-r4
4 lon dddmm. mmmmm ZFE, W 3 FRERRE, FHMFERRRD
5 uLon TR ZEH M B-Z4, W-74
6 UTCtime hhmmss. ss AT AL UTC B [a]
7 valid TR BHRE (A=HROENRL, V=TRRUERD
8 mode FIRF B8R (A= FE e, D=2y, E=fi%, N4
B ILRO
9 CsS 16 2 20E RO A, $FI*x 2 (8] CAEIESFI*) B =1/ H
o7 B 4
10 CRYSLF> | 4% 5] . 5 ¥ AT RF
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2.92.1.7 RHXZ HhRi(= B,

)5 RHXZ

iR MR 25 B

KA i H

% = $RHXZ, X, Y, Z*CS<CR><LF>

15 $RHXZ, 0057, FE6E, 0210%45

Z Rt A

FB | A % 2 Z 51 B

1 $RHXZ TG WE 1D, RHXZ iEA)3k

2 X 16 3 EE Hhfd AL KBS X iy 16 HEHIE CE b ERT, 1
0057 37~ 0x0057, 3G [ 0000 FFFF, R [ fF 0
QUERER D)

3 Y 16 36 EE Mo AL K 2% Y Fhy 16 HEHIE (EfrERT, 1
FEGE % 7~ OxFEGE, U [ 0000 FFFF, Fi[H 1 O
5 8 AL i)

4 7 16 33k FfE Hu A% B 2% 7 Bk 16 FEdE (EALLERT, U
0210 7~ 0x0210, JuE 0000 FFFF, i ] 0
QUERER D)

5 cS 16 3k EE KO AL, $HIxZ [a] (ANEIESFI*) AT 745K
Srolgh B

6 {CR><LF> T A 2 5 #4755

2.2.2 UBX 11X

UBX B2 u-blox BIHH L, XAPMA DL 3 EHE A
1. @A A 8 A ik H 5
2. BB ANGRYT: A FR T A9 RS 56 AN Bk
3. MEHuth: A 2 BB EASIRAF CGRANEE 1D

UBX P IR s i 1 i, BB LUEH, B MEEAE = Had
B WSk, BIERL . Wik NI T 0Xb5 0x62, HILIRHIA UBX Bl A&
I IF 4G CLASS —A71, Rl EdE B 250, 1D A—A-1,
FoRTE— CALSS T BARSH ik . LENGTH o BE il K Rl %0)
CK_A A1 CK_B &P FN T, M CLASS F| PayLoad Bt i ELHEAZ L -

SYNC SYNC CLASS ID LENGTH PayLoad CK_A CK_B

Charl Char2 (/N3

PUR A8 — N8 A UBX fI .
1. UBX-NAV-POSLLH (0x01 0x02)

Message NAV-POSLLH

www. broadgnss. com NEAE: N 22° 3524, 4290127
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Description Geodetic Position Solution
Message Structure Header Class ID Length Payload Checksum
(Bytes)
0xB5 0x62 0x01 0x02 28 see below | CK_A
CK_B
Payload Contents:
Byte Number Scaling Name Unit Description
Offset
Format
0 U4 - iTOwW ms GPS time of week of the navigation
epoch.
4 14 le-7 lon Deg Longitude
8 14 le-7 lon Deg Latitude
12 14 - height | mm Height above ellipsoid
16 14 - hMSL mm Height above mean sea level
20 uad - hAcc mm Horizontal accuracy estimate
24 uad - vAcc mm Vertical accuracy estimate
2. UBX-NAV-STATUS (0x01 0x03)
Message NAV-STATUS
Description Receiver Navigation Status
Message Structure Header Class ID Length Payload Checksu
(Bytes) m
0xB5 0x62 | 0x01 0x03 16 see below CK_A
CK_B
Payload Contents:
Byte Number Scaling Name Unit Description
Offset
Format
0 ua - iTOw ms GPS time of week of the navigation
epoch.

D\
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4 Ul - gpsFix - GPSfix Type, this value does not
qualify a fix as
valid and within the limits. See note
on flag
gpsFixOk below.
0x00 = no fix
0x01 = dead reckoning only
0x02 = 2D-fix
0x03 = 3D-fix
0x04=GPS+dead reckoning combined
0x05 = Time only fix
0x06..0xff = reserved
5 X1 - flags - Navigation Status Flags
6 X1 - fixStat - Fix Status Information
7 X1 - flags2 - further information about navigation
output
8 ua - ttff ms Time to first fix (millisecond time
tag)
12 U4 - msss mm Milliseconds since Startup / Reset
3. UBX-NAV-DOP (0x01 0x04)
Message NAV-DOP
Description Dilution of precision
Message Structure Header Class ID Length Payload Checksum
(Bytes)
0xB5 0x62 0x01 0x04 18 see CK_A
below CK_B
Payload Contents:
Byte Number Scaling Name Unit Description
Offset
www. broadgnss. com AFE AR N 22° 357 24.4290127
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Format
0 U4 - iTOW ms GPS time of week of the navigation
epoch.

4 u2 0.01 gDOP - Geometric DOP

6 u2 0.01 pDOP - Position DOP

8 u2 0.01 TDOP - Time DOP

10 u2 0.01 vDOP - Vertical DOP

12 U2 0.01 hDOP - Horizontal DOP

14 u2 0.01 nDOP - Northing DOP

16 u2 0.01 eDOP - Easting DOP

4. UBX-NAV-SOL (0x01 0x06)

Message NAV-SOL

Description Navigation Solution Information

Message Structure Header Class ID Length Payload Checksum

(Bytes)
0xB5 0x62 | 0x01 0x06 52 see CK_A
below CK_B
Payload Contents:
Byte Number | Scaling | Name Unit Description
Offset
Format

0 ua - iTOW ms GPS time of week of the navigation epoch.

4 14 - fTow ns Fractional part of iTOW (range: +/-500000).
The precise GPS time of week in seconds is:
(iTOW * 1e-3) + (fTOW * 1e-9)

8 12 - week weeks GPS week number of the navigation epoch

10 ul - gpsFix - GPSfix Type, range 0..5
0x00 = No Fix

www. broadgnss. com AR MR N 22° 357 24.4290127
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0x01 = Dead Reckoning only
0x02 = 2D-Fix
0x03 = 3D-Fix
0x04 = GPS + dead reckoning combined
0x05 = Time only fix
0x06..0xff: reserved
11 X1 - flags - Fix Status Flags
12 14 - ecefX cm ECEF X coordinate
16 14 - ecefY cm ECEF Y coordinate
20 14 - ecefz cm ECEF Z coordinate
24 ua - pAcc cm 3D Position Accuracy Estimate
28 14 - ecefVX cm/s ECEF X velocity
32 14 - ecefVy cm/s ECEF Y velocity
36 14 - ecefVz cm/s ECEF Z velocity
40 u4d - sAcc cm/s Speed Accuracy Estimate
44 u2 0.01 pDOP - Position DOP
46 Ul - Reserve - Reserved
dl
47 Ul - numsv | - Number of SVs used in Nav Solution

5. UBX-NAV-PVT (0x01 0x07)

Message NAV-PVT
Description Navigation Position Velocity Time Solution
Message Structure Header Class ID Length Payload Checksum
(Bytes)
0xB5 0x62 | 0x01 0x07 92 see below CK_A
CK_B
Payload Contents:
www. broadgnss. com AFE AR N 22° 357 24.4290127
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Byte Number | Scalin Name Unit Description
Offset g
Format

0 U4 - iTOW ms GPS time of week of the navigation
epoch.

4 u2 - year y Year (UTC)

6 Ul - month month Month, range 1..12 (UTC)

7 Ul - day d Day of month, range 1..31 (UTC)

8 Ul - hour h Hour of day, range 0..23 (UTC)

9 Ul - min min Minute of hour, range 0..59 (UTC)

10 Ul - sec s Seconds of minute, range 0..60 (UTC)

11 X1 - valid - Validity flags (see graphic below)

12 U4 - tAcc ns Time accuracy estimate (UTC)

16 14 - nano ns Fraction of second, range -1e9 .. 1e9
(UTC)

20 Ul - fixType - GNSSfix Type:

0: no fix

1: dead reckoning only

2: 2D-fix

3: 3D-fix

4: GNSS + dead reckoning combined

5: time only fix

21 X1 - Flags - Fix status flags
22 X1 - flags2 Additional flags
23 Ul - numSV - Number of satellites used in Nav Solution
24 14 le-7 lon deg Longitude
28 14 le-7 lat deg Latitude
32 14 - height mm Height above ellipsoid
36 14 - hMSL mm Height above mean sea level
www. broadgnss. com AR MR N 22° 357 24.4290127
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40 U4 - hAcc mm Horizontal accuracy estimate

44 u4d - vAcc mm Vertical accuracy estimate

48 14 - velN mm/s NED north velocity

52 14 - velE mm/s NED east velocity

56 14 - velD mm/s NED down velocity

60 14 - gSpeed mm/s Ground Speed (2-D)

64 14 le-5 headMot deg Heading of motion (2-D)

68 u4d - sAcc mm/s Speed accuracy estimate

72 U4 le-5 headAcc deg Heading accuracy estimate (both motion
and vehicle)

76 u2 0.01 pDOP - Position DOP

78 uife] - reservedl | - Reserved

84 14 le-5 headVeh deg Heading of vehicle (2-D)

88 12 le-2 magDec deg Magnetic declination

90 u2 le-2 magAcc deg Magnetic declination accuracy

6. UBX-NAV-VELNED (0x01 0x12)

Message NAV-VELNED
Description Velocity Solution in NED
Message Structure Header Class ID Length Payload Checksum
(Bytes)
0xB5 0x62 | 0x01 0x12 36 see below CK_A
CK_B
Payload Contents:
Byte Number | Scaling Name Unit Description
Offset
Format
0 U4 - iTOW ms GPS time of week of the navigation epoch.
www. broadgnss. com AFEIMEER: N 22° 35 24.429012”
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4 14 - velN cm/s | North velocity component

8 14 - velE cm/s | East velocity component

12 14 - velD cm/s | Down velocity component

16 ua - speed cm/s | Speed (3-D)

20 ua - gSpeed cm/s | Ground speed (2-D)

24 14 le-5 heading deg Heading of motion 2-D

28 u4d - sAcc cm/s | Speed accuracy Estimate

32 u4d le-5 cAcc deg Course / Heading accuracy estimate

7. UBX-NAV-SAT (0x01 0x35)

Message NAV- SAT

Description Satellite Information

Message Structure Header Class ID Length Payload Checksum
(Bytes)

0xB5 0x62 | 0x01 0x35 | 8+12*nu see below CK_A

mSvs CK_B

Payload Contents:

Byte Number | Scaling Name Unit Description

Offset Format

0 U4 - iTOW ms GPS time of week of the navigation
epoch.

4 Ul - version - Message version (1 for this version)

5 Ul - numsvs - Number of satellites

6 u2 - reservedl - Reserved

8+ 12*N Ul - gnssld - GNSS identifier for assignment

9+ 12*N Ul - svid - Satellite identifier for assignment

10+ 12*N Ul - cno dBHz Carrier to noise ratio (signal strength)

D\
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11+ 12*N 11 - elev deg Elevation (range: +/-90), unknown if
out of range
12+ 12*N 12 - azim deg Azimuth(range 0-360), unknown if
elevation is out of range
14+ 12*N 12 0.1 prRes m Pseudo range residual
16+ 12*N X4 - flags - Bitmask
8. UBX -NAV-TIMEUTC (0x01 0x21)
Message NAV-TIMEUTC
Description UTC Time Solution
Message Structure Header Class ID Length Payload Checksum
(Bytes)
0xB5 0x62 0x01 0x21 20 see CK_A
below CK_B
Payload Contents:
Byte Number | Scaling Name Unit Description
Offset Format
0 U4 - iTOw ms GPS time of week of the navigation
epoch.
4 U4 - tAcc ns Time accuracy estimate (UTC)
8 14 - nano ns Fraction of second, range -1e9 .. 1e9
(UTC)
12 u2 - year y Year, range 1999..2099 (UTC)
14 Ul - month month Month, range 1..12 (UTC)
15 Ul - day d Day of month, range 1..31 (UTC)
16 Ul - hour h Hour of day, range 0..23 (UTC)
17 Ul - min min Minute of hour, range 0..59 (UTC)
18 Ul - sec s Seconds of minute, range 0..60 (UTC)
19 X1 - valid Validity Flags
9. UBX -MON-HW (0x0A 0x09)
www. broadgnss. com AR MR N 22° 357 24.4290127
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Message MON-HW

Description Hardware Status

Message Structure Header Class ID Length Payload Checksum
(Bytes)

0xB5 0x62 O0x0A 0x09 60 see below | CK_A
CK_B
Payload Contents:
Byte Number Scaling Name Unit Description
Offset Format

0 X4 - pinSel - Mask of Pins Set as Peripheral/PIO

4 X4 - pinBank - Mask of Pins Set as Bank A/B

8 X4 - pinDir - Mask of Pins Set as Input/Output

12 X4 - pinVal - Mask of Pins Value Low/High

16 u2 - noisePerMS - Noise Level as measured by the GPS
Core

18 u2 - agcCnt - AGC Monitor (counts SIGHI xor SIGLO,
range 0 to 8191)

20 Ul - aStatus - Status of the Antenna Supervisor State
Machine (0=INIT, 1=DONTKNOW, 2=0K,
3=SHORT,4=0PEN)

21 Ul - aPower - Current PowerStatus of Antenna
(0=0OFF, 1=0ON, 2=DONTKNOW)

22 X1 - flags - Flags

23 Ul - reservedl - Reserved

24 X4 - usedMask - Mask of Pins that are used by the
Virtual Pin Manager

28 U1[17] - VP - Array of Pin Mappings for each of the
17 Physical Pins

45 Ul - jamind - CW Jamming indicator, scaled (0 = no
CW jamming,255 = strong CW jamming)

46 U1[2] - reserved?2 - Reserved
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48 X4 - pinirg - Mask of Pins Value using the PIO Irq

52 X4 - pullH - Mask of Pins Value using the PIO Pull
High Resistor

56 X4 - pullL - Mask of Pins Value using the PIO Pull
Low Resistor

10. MR 5 H AR 5K

Message HuH
Description i P H A =X
Message Structure Header Class Length Payload Checksum
(Bytes)
0x55 OxAA 0x01 06 see below CK_A
CK_B
Payload Contents:
Byte Number Scaling Name Unit Description
Offset
Format
0 11 - Y B4 mG M) Y il
1 11 - YA, | mG HuHRF) Y A
2 11 - X FfiCh | mG HBREL ¥ X
3 11 - Xl | mG HOREL ¥ X
4 11 - Z ARz mG Wb Z i
5 11 - Z i L mG T 1) Z H
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2.3.1 NMEAO0183 thil & EIEF

unsigned char Calc_GPS_Sum( const char* Buffer )

{
unsigned char i, j, k, sum;
sum =0;
for (i=1;i<255;i++) //i M 1 FFaR2& NI SHIGTT
{
if ( ( Buffer[i] 1= '*') && ( Buffer[i] != 0x00 ) ) //3| 7 &% ok 757
{
sum A= Buffer[i];//GPS £ 4& A1 524 XOR
}
else
{
break;
}
}
j = Buffer[i + 11;//H0 45 R TF 5 AL 155
k = Buffer[i + 2];
if (isalpha(j)) /AW FFF e 5 NTESCFRE, AR IR B HEZRAE, HREE
{
if (isupper(j)) //AIWr ZFF N KRG HSCFRIN, REBIHEFE, 506R[EEF
{
j-= 0x37;//5& M 4y 16 Bt
}
else
{
j-= 0x57;//5& | N 16 ]
}
}
else
{
if ((j>=0x30)&& (j<=0x39))
{
j -= 0x30;//5 il ¥4y 16 3t
}
}
if (isalpha( k) ) /AW F5F 2 B ATy, NSRRI IR BIEHERAE, B [AE
{
if (isupper( k) ) //HIWrFFF N K HSCFEBER, IREIFERAE, 75 06ER [FEF
{
k -= 0x37;//5& | e #h 16
}
else
{
k -= Ox57;//5& | 5 # 16
}
}
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else
{
if ((k>=0x30) && (k<=0x39))
{
k -= 0x30;// 3l 45y 16 1
}
}

j=(j<<4)+k //miE IR 16 i
// gps_sum =j;

if (sum==j)
{
return Valid; //R56 FIE &

return Invalid; //f% 56 4 1%

2.3.2 UBX thil KIS 12
// M\ CLASS #i| PayLoad ¥ T ik

unsigned int CalcCheckAB(unsigned char *Bytes, unsigned char len)
{
unsigned chari,a,b;
unsigned int result;
result = 0;
a=0;
b=0;
for(i=0;i<len;i++)
{
a+=Bytesli];
b+=a;
}
result = a<<8|b;
return result;

}
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RN &4 FHL: 18988798557 QQ: 843570942
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Address: No0.402,Shengye Space, 52 Tiezai Road, Baoan District, Shenzhen,China
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4.2 ARAR
4.2.1 i AE

(1) 23 USB TO TTL & I#REXz (CH340)
(2) PCZHEMOTH, i (sscomb. 12 # T H) ;

(3) HHOPGEREM A, WET:

&

FkstopsiE i, USE TO TTL
BPEOHR O
2L CND S 7w

T4 DOBY S loew
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B# X 7 ey
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(4) MAIA G R 5
(5) HEZLF LA EODBRIERE, 2 N B B As h AE XA A COM 1 3KEh 2 75 1R

URNSE
2 oe=Es B mis
= v @ &0 (oM 1 LPT)
SRR @ silicon Labs CP210x USB to UART Bridge (COM26)
2. BEARARRS [ e
4.2.2 X T E

(D) $THEE O T A, o (sscomb. 12 H 11 T A ) ik &um, EHEIAFZE 115200
KRR COM ¥ 145, 4~ P

EBRED SOEE S K #5798 IR 20 BEEFES PCIIE

ETri ;mga;»gu _ HETPE| B | FEER|T B [ Endsh_jgres 1R —||
f{mE=g|COis USE-SERTAL CH340 ] 1| mes e | Etﬁzmﬁ@mfﬁt OB SRR 100 ns/R g ﬁu@ﬁﬁﬂj'
@ ax=0|e Ef$D1xﬁi I AR ST %‘ 20w\l =% B[5E - |nwkNore ]

[ “““‘*‘“‘J [ |

UUES-/€ /7N U D A B Sl i Y B ol £ TIPS 7.0 I R A
R4 o
(2) ZHH R REE, B UE AT
$GPRMC, 033301. 30, A, 2236. 361122, N, 11351. 963318, E, 0. 005, , 280917, , , A*70
$GPRMC, 033301. 40, A, 2236. 361121, N, 11351. 963311, E, 0. 004, , 280917, , , A*7C
$GPRMC, 033301. 50, A, 2236. 361124, N, 11351. 963312, E, 0. 008, , 280917, , , A*77
$GPRMC, 033301. 60, A, 2236. 361124, N, 11351. 963312, E, 0. 004, , 280917, , , A*78
$GPRMC, 033301. 70, A, 2236. 361123, N, 11351. 963306, E, 0. 004, , 280917, , , A*7B
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$GPRMC, 033301. 80, A, 2236. 361123, N, 11351. 963306, E, 0. 007, , 280917, , , A%77
$GPRMC, 033301. 90, A, 2236. 361124, N, 11351. 963297, E, 0. 004, , 280917, , , A*7B
$GPRMC, 033302. 00, A, 2236. 361124, N, 11351. 963297, E, 0. 006, , 280917, , , A*73
$GPRMC, 033302. 10, A, 2236. 361123, N, 11351. 963296, E, 0. 005, , 280917, , , A%77
$GPRMC, 033302. 20, A, 2236. 361123, N, 11351. 963290, E, 0. 007, , 280917, , , A%70
$GPRMC, 033302. 30, A, 2236. 361123, N, 11351. 963290, E, 0. 005, , 280917, , , A%73

423 HEHFR
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