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3. RIFRTEN

B 7 SRR
AR 1 77

i

FORSENSE 3%

NAV680-SA B EEk4=

AFERAFRRFER fl-A-T (FRD) %F5%R, BAATEUNT:
8 Z A EiEss: AnEfA Yaw SEE: 0° ~360°;

% X M5 ENERE: #RMA Roll SEE: -180°~180°;

LY HAmENERs: A Pitch SEE: -90°~90°,
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G Y ERE

4. BN
4.1 ZiIthi 4R & S BEER

==
N .
AR

«  CRC#&EEAMMLFIE, FEE CRCREMAS, ZWFFEFTH CRC #
3, REHEHZNFMBGIIZIMR.

o WHCARREMISL, BT ID, WHKAMREM I BERIEFTIEE.
o NRIERN, KREAERFT.

AR et} XL E
Miisk 1: OxAA Uint8 0
sk 2: 0x55 Uint8 1
M ID: 0x0166 Uint16 2
i< : Ox005E Uint16 4
GPS AMA# (ms) Uint32 6
GPS Bt # Uint16 10
5 (FEx10000000) Int32 12
42 & (B x10000000) Int32 16
=E (ZX) Int32 20
JEEEE (m/s) Float 24
HRIEIERE (m/s Float 28
&R (m/s) Float 32
HRA(E) Float 36
170 £ () Float 40
famf (E) Float 44
WK Lefinm () Float 48
fnitf () Float 52
TERE T X 5 (g) Float 56
IRET Y 54 (g) Float 60
IERE 258 (g) Float 64
FedZ{Y X & (deg/s) Float 68
FES2{L Y 5l (deg/s) Float 72
Fed2{Y 2 30 (deg/s) Float 76

IMUEE (C) Float 80
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ENERL 1
RTK ENLIRZS (] GGA FELLIRE) Uint8 84
O:REN 1: B L EN 2 EN EN
4:EER 5 R B R

DE#H= Uint8 85
=5 ERT Uint8 86
WK E IR 7S Uint8 87
50 RREE[E

HithRRARER

RIERFEERF (cm) Uint16 88
HESMVIBEEEYR

RSN Uint16 90

bit0:1 /R~ RTK HIE B, 0 "R
Bitl:1 &/~ PPS ESBAM, 0 RIRLH
Bit2:1 RIRAEEEMEW IR, 0 RFR-KXN

=y

TREE 1 Uint32 92
B 2 Uint32 96
CRC #%3% Uint32 100
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4.2 nmea Y

o %R nmea RAMLAE BHUE,

o S5RIBGEERITARRGY, #H nmea BIERNAGEME I BUERR,
B MR TR AT SR 7.2.2 15812 IF HATEIE R H

o BHEIXHUTIEG. BBEARNE 7.3FH

GPGGA
R ERR
T oaw it Rt |
£ 0 H D T ~H
1 | $GPGGA Wk $GPGGA
2 ute UTC W 1B) B/ 53 /A / /INERD ) hhmmss. ss| 202134
3 lat i (DDmm. mm) 1111.11 [5106. 9847
4 | lat dir ZiE 77\ (N = North, S = South) a N
5 lon 2% (DDDmm. mm) yyyyy. vy [11402. 2986
6 | lon dir ZEJ7 M (E = East, W = West) a W
7 | quality RS X 1
o | 8 are | BN RN, WRESTALEY| )
A
9 hdop TKFH IR X. X 1
10 alt REE, T L Es LT X. X 1062. 22
11 | a-units KL HBAL, (M = metres) M M
12 [undulation SRR A X. X -16. 271
13 | u-units EFEE AL (M = metres) M M
14 age ZEIRRI, s XX
15| stn ID FoyrFeul 1D XXXX 8
16 *XX KEAE *hh *48
17 | [CR][LF] W) IERT [CR] [LF]

B AR ER
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Field Structure Description Symbol Example
1 SGPGGA | Log header SGPGGA
2 utc UTC time status of position (hours/minutes/seconds/ decimal seconds) hhmmss.ss | 202134.00
3 lat Latitude (DDmm.mm) ML 5106.9847
4 lat dir Latitude direction (N = North, § = South) a N
5 lon Longitude (DDDmm.mm) VYYYY-YY 11402.2986
[ lon dir Longitude direction (E = East, W = West) a w
¥ quality refer to Table: GPS Quality Indicators X 1
g #sals Number of satellites in use. May be different to the number in view XX 10
9 hdop Horizontal dilution of precision XX 1.0
10 alt Antenna altitude above/below mean sea level XX 1062.22
1 a-units Units of antenna altitude (M = metres) M ]
12 undulation | Undulation - the relationship between the geoid and the WGS84 ellipsoid | x.x -16.271
13 u-units Units of undulation (M = metres) M I
Age of correction data (in seconds)
" A The maximum age reported here is limited to 99 seconds. )0( (EmPiy When e dSrental data s present)
15 stn 1D Differential base station ID 0K (empty when no differential data is present)
16 XX Check sum *hh *48
17 [CRIILF] | Sentence terminator [CR][LF]

GPS Quality Indicators
Indicator Description

1] Fix not available or invalid

Single point

Converging PPP (TerraStar-L)

Pseudorange differential

2 Converged PPP (TerraStar-L)

Converging PPP (TerraStar-C PRO, TerraStar-X)

4 RTK fixed ambiguity solution

RTK floating ambiguity selution

5
Converged PPP (TerraStar-C PRO, TerraStar-X)
6 Dead reckoning mode
T Manual input mode (fixed position)
§ Simulator mode
9 WAAS (SBAS)

15



FRER 3%

GPRMC

R SRR

T G ik BR | w

& n H D T 7~ 11
1 | $GPRMC ok $GPRMC
2 ute E 2 UTC A hhmmss. ss| 144326
5 pos ENCRE (A AHERUENL, V RERE A A

status A7)

4 lat i (DDmm. mm) 1111.11 {5107.001774
5 | lat dir | @E i (N = North, S = South) a N
6 lon 22 F& (DDDmm. mm) yyyyy. vy |11402. 32916
7 | lon dir 2 J M (E = East, W = West) a W
8 | speed Kn b TR 2 X. X 0. 08
o | ek SBETAC D, DAL 77 A xx | 323.3
10 | date UTC H#: (&E/A/HD xxxxxx | 210307
11 | mag var Tl A F X. X 0

12 | var dir TG4 £ 77 1) a E

13 | mode ind EN AR a A

14 *XX U6 AE *hh *20
15 | [CR][LF] A ETT [CR][LF]

B IR
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[RIERsH 32

Field Structu Symbol Example
1 $GPRMC | Log header $GPRMC

2 utc UTC of position hhmmss.ss | 144326.00

3 pos status | Position status (A = data valid, V = data invalid) A A

4 lat Latitude (DDmm.mm) L1IN} 5107.0017737
5 Iat dir Latitude direction: (N = North, S = South) a N

5 lon Lengitude (DDDmmM mm) YYYYYYY 11402 3291611
7 lon i Longitude direction: (E = East, W = West) a w

8 speed Kn | Speed over ground, knots XX 0.080

9 tracktrue | Track made good, degrees True XX 323.3

10 date Date: da/mm/yy JOXXKK 210307

Magnetic variation, degrees
kil mag var xx 0.0
Note that this field is the actual magnetic variation and will always be positive. The direction of the magnetic variation is always positive.

Magnetic variation direction E/W

12 var dir Easterly variation (E) subtracts from True course. a E
Westerly variation (W) adds to True course

13 mode ind | Positioning system mode indicator, see Table: NMEA Positioning System Mode Indicator a A
14 XX Check sum *hh 20
15 [CR][LF] Sentence terminator [CR][LF]

NMEA Positioning System Mode Indicator

icator

A Autonomous

D Differential

E Estimated (dead reckoning) mode

M Manual input

N Data not valid

GPHDT (fiEE8)
WP SRR

TR ik i P ol

$GPHDT ok $GPHDT
heading RGN X. X 75. 5554
TRUE At T T
*XX R EG AR *hh *36
[CR] [LF] EAAILRF [CR] [LF]

Ol [ | W[ DD =

B IR
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[RIERsH 32

Field Structure Description Symbol Example
1 $GPHDT | Log header $GPHDT
. heading | Heading in degrees | XX 75.5554
3 True Degrees True T T

4 XX Check sum *hh *36

5 [CRILF] | Sentence terminator [CR][LF]

GPVTG (hEEEER)

R FERE

TE gl A FE 1l
1 $GPVTG 0k $GPVTG
2 track true FrlE A, CLEARTT 1A 2 i X. X 24. 168
3 T HALT M FE A T T
4 track mag Jif, DAREAGTT 1A X. X 24. 168
5 M WAL TT M FE 7 2% M M
6 speed Kn IKFizshiE x.x | 0.4220347
7 N WS, W N N
8 speed Km IKFiEshE B, km/s x.x | 0.781608
9 K MR REs (K = km/hr) K K
10 mode ind EN TR a A
11 *XX KR AE *hh *TA
12 [CR] [LF] ERZERF [CR] [LF]

B IR
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G Y ERE
Field Structure Description Symbol Example
1 SGPVTG | Log header SGPVTG
2 track true | Track made good, degrees True XX 24168
3 T True track indicator T T

Track made good, degrees Magnetic;
4 track mag | Track mag = Track true + (MAGVAR correction) XX 24168
See the MAGVAR command

5 I Magnetic track indicator M I

6 speed Kn | Speed over ground, knots X 0.4220347
7 N Nautical speed indicator (N = Knots) N N

8 speed Km | Speed, Kilometres/hour XX 0.731608
9 K Speed indicator (K = km/hr) K K

10 mode ind Positioning system mode indicator, see Table: NMEA Paositioning System Mode Indicator | a A

" XX Check sum *hh *TA

12 [CRIILF] | Senience terminator [CRIILF]

NMEA Positioning System Mode Indicator

Indicator

A Autonomous

D Differential

E Estimated (dead reckoning) mode

] Manual input

N Data not valid

GPZDA (UTC Ba] % HER)
WL SRR

g; L1y Hisd FER Tl
1 | $GPZDA ok $GPZDA
2 | utc UTC s [] hhmmss. ss 220238
3 day H, 01 -31 XX 15
4 | month H, 01 -12 XX 7
5 year i XXXX 1992
W o (empty when no data is
6 | null X5, AETH XX
present)
M XIS P IR, A (empty when no data is
7 null XX
" H present)
8 *XX A *hh *6F

19



FSS-NAV680-SA 7= fm i}

FORSENSE
[R5
o |lcRILLFY| stk | | [CR] [LF]
B AR
1 SGPZDA | Log header $GPZDA
2 utc UTC time status hhmmss.ss | 220238.00
3 | day Day, 01 t0 31 X 15
4 | month | Month, 011012 X 07
5 year Year XK 1992
Local zone description—not available
(O || =
7 null Local zone minutes description—not available xx (empty when no data is present)
8 | mx Check sum “nn “6F
9 | [CRILF] | Sentence terminator [CRILLF]
GPATT 3~k
B B =N w5l iU
]R3k String SGNATT
UTC B8] hhmmss.sss 170834.00 17: 08: 34 UTC
0
NN Character 1 O: A 1: ATH
R degree 3 decimal -4.891 WBEAIE S 180°, AME
place TENX
AIE
HRAERR Character R EIRAERER
R b=s] degree 3 decimal 3.122 SBERNIES 90°, M EEN
place HIE
I Fa4E R 2R Character P I F 4w AR
b degree 3 decimal 124.005 SEE A 0°F 360°, EibFH
place 1=, WEtETHESE A 1E
BERAINHEN degree 3 decimal  0.432 IEE A 0~360
place
A HE M degree 3 decimal 0.811 FEE A 0~360
place
InEAfmEM degree 3 decimal 1.202 SeE A 07360
place
KR HEX *68 RTHREERER
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R NGRS 35

Name Unit Format Example Description

Sentence Identifier String SGNATT

Time hhmmss.sss 170834.000 | 17:08:34 UTC

Status Character 1 0: invalid
1: valid

Roll Angle degree | 3 decimal places | -4.891 range +90, right side
down defined as
positive

Indicator for roll character R Roll indicator

Pitch Angle degree | 3 decimal places | 3.122 range +90, head up
defined as positive

Indicator for Pitch character P Pitch indicator

Heading Angle degree | 3 decimal places 124.005 range 0~360, to true
North, counter
clockwise defined as
positive

Roll Angle uncertainty degree | 3 decimal places 0.432 range 0~360

Pitch Angle uncertainty | degree | 3 decimal places 0.811 range 0~360

Heading Angle degree | 3 decimal places 1.202 range 0~360

uncertainty

Checksum Hex *68 Used by program to
check for transmission
errors

21



E (558
5. 8 E
51 @& O6E

5.1.1 Bt & GNSS WKLERER
GRLE gnss WRLREAANO0E, NRLEESEA
#64 : AT+RTK_ANGLE=0\r\n

FORSENSE FSS—NAV680-SA = Fih

M% : ANGLE=0\r\n

WER . REAAFTREIEEBEIREANFEEELFRNEA, IRETEAE, B A
fa, AEBKANSEE-180°~180°

AR BEECREERHREREY; MREKERESFEAT 50cm. EERF M
HEREMLASSMKENRELER, NEERESA

4 : AT+PROJ_VECTOR=1.0,2.0,3.0\r\n

Fi% : PROJ_VECTOR_X=1.0, PROJ_VECTOR_Y=2.0, PROJ_VECTOR_Z=3.0/r/n

WAR A SHUMEBUA R KRB OAER, AFEEEMAELER, WEHEELE
IMU S DAEXT IR R BT E RE, BB AR 8.1.1 FFEEE

5.1.2 BLEH#H NMEA R EIEHR

HELE NEMA EaE, N 7.2 HESMEERTHE
WMFYIRA 7.2 HAESMBIRRAL, Tk 8.1.11 5SF L HATEIER
BLEHRSUT

GPGGA

fil: A 5hz St GPGGA iE4): AT+GPGGA=5\r\n
MZ: OK\r\n

GPRMC

fl: L 1hz S GPRMC i54]: AT+GPRMC=1\r\n
MZ: OK\r\n

GPHDT (i 2)

fl: P 1hz $iiZiE GPHDT iE4): AT+GPHDT=1\rn
MZ: OK\rn

22



FORSENSE FSS—NAV680-SA = iaF AR

B 5D
GPVTG (#tEmEREEFE)

fl: LU 1hz SR GPVTGiB4): AT+GPVTG=1\nn
MZ: OK\r\n

GPZDA (UTC Efa| % BER)

fl: LU 1hz SR GPZDA i84): AT+GPZDA=1\nn
RZ%: OK\rn

GPATT (BEXIRID

fl: LU 1hz SR GPATT i84]: AT+GPATT=1\r\n
MZ: OK\r\n

E BT

#54 : AT+SETNOWn

MZ : OK\r\n

5.1.3 B0 & HaTHERE LR

E4 . AT+SETNO\r\n
MZ : OK\r\n

5.1.4 BB RIFER
FINKEFFEA 115200
f5: BECE IMU B RYFER A 230400, NEEIES H:

[

54 : AT+BAUD=230400\r\n
% . BAUD=230400\r\n

AE: BEECERFRFHBEEREN

515 FTENfRrBEEER
EEHHERETNES, NESESH:
AT+CONFIG\r\n

5.1.6 TRAES
AT+VERSION\r\n

E|.
¥

~
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FORSENSE FSS—NAV680-SA = iaF AR

R R 352
5.1.7 LB REEE A
U BRRRBAGR LR, FELE
EEIE RTINS
x BHHERE 180 FE
z l7ES% 90 180 270
BLEIRSWT
= LN AR X iR 180 B, MEEEESH:
§4 : AT+INSTALL_ANGLE=180,0,0\r\n

‘-H-

% : INST_ANGLE_X=180.000,INST_ANGLE_Y=0.000,INST_ANGLE_Z=0.000

H RRNEE: AER ZHhErs 180 E, MECERSA:
§4 : AT+INSTALL_ANGLE=0,0,180\n\n

z

-H-

% : INST_ANGLE_X=0.000,INST_ANGLE_Y=0.000,INST_ANGLE_Z=180.000

5.1.8 xFE&H#

A EBFEITE, BIRER, WHRFSY, BEEXURBEEMARREFES, ER
[EAREER

354 . AT+SAVE\r\n
M%Z : OK\rn

Z
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FORSENSE FSS—NAV680-SA = Fih

6. BElH LK
6.1 183d Al

6.1.1 R422 B[O E%
{8 A EAR, IMU SIE,_E Rl — & R E S AR — ST FE S 5 B Eh AR

) FBIRE LT, P
HFOS:  CcoM20 # USB § B 115000 L5
BB B RE £ B#nE
B R A -
220513 XAt B/t trmvare, /220513-614e-b. f irmware] (X
WA -
88 S n o
ARl BHFE Wi
614E
BERKEE. I (00
0
R R R AR - FHERS
FFRE
0 AEIMUERIES
3 . HNBIBLAR. H
i BN AR, o
A Ff¥2 bootioader Al H R AFEER
2 V2 bootioader A i)
pa ey 12 bosondr REZT T
14127081504279586881 EEFE, EES
FHBRETH 0 i
4294912020 e O cangOF
CANHHZE  Jybp
AR 2023-06-16 14:14:10 REER: o

6.2 & OHEIX
FHR BN AT SE:
F—5: EEAEES

REFRIES, BFRRMEARESR, DSRETRE, ”KES 7 flash FAXE
IR THARIRELL, AREHITRER, IE imu RHIFHEAN

BOOTLOADER 1,

cmd_bl[34] ={@x55,0@xaa,B@xbb,0x88,0x18,0x00,0x00,0x00,0xc8,0x42,0x00,0x00,

0x48,0x43,0x2c,0x01,0x00, 8x00,0x90, 0x01,0x00 ,0x00, 0xf4, 0x01, 0x00 , 0x00,

0x58,0x02 ,0x00 ,0x00,0x40,0x97 ,0x46 ,0x6a};

I imu

$ "4 %1% HC32MCU_FORSENSE FfF&
imu #EIRFEN bootloader H/5, imu EREEFAL X HC32_UPLOADER Fff&H, &
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R R 352
teHAE], R EE 4% HC32MCU_FORSENSE Fff&, imu #&R— BRItk F5F
£, B4 BkiE# APP, Y587 bootload r FAMTFIEFEHFAHLIRE, R

SFEEHLEEMHER

ring str = HC32 MC ORSENS
QString st "HC32MCU_FORSENSE" ;

for(int i=0;i<10;i++)

{

_port_device->write(str. toLatinl()); sleep ms(50);

B=H: RERFES

imu =7 bootloader FALTFHFHERER, FEEMEAEER, REWaIAoNm K E
NHNKIIES . LR EfI#l & iX %4 Send_CMD_LONG(0X21,0,0,0,0,0,0)F, F &
imu RSN . imu Btk &< E, MBIEE Send CMD ACK (0x64,0x10,0)

HiE . N —BXIEHRRELRE, BRRTRTES.

ErHLE imu EERFE AR
Send_CMD_LONG(@x21,0,0,0,0,0,0);

Send_CMD_ACK(@x64,0x18,0);

FOEL: KEXERGS

HIH % £ BB &< Send_CMD_LONG(0x23,0,0,0,0,0,0), 1544 i%fE, imu #Ek
S¥F APP XM AR S EERTF, HRESEOMTEREFLAN . EAH SR
FEHITERZEZ/RLERRG S, —BERAT, imu RIRE) APP 3§ JEIEJR .
FHIDECIHLLRFE imu BEREIIRIMA S, ZREHITT—®, BMNEAE

AIREIE AR RS FH R R T

Send_CMD_LONG(©x23,0,0,0,0,0,0);

send_CMD_ACK(0x64,06x10,0);

BhE: AEHARYER
BRRRIGE , BEAREENRZBEHRERT , KEBIEERE

26



BRERH
Send_Upload_Data #{T4i% . EAHUSAREH#ITHE, BEEEK/ 64 F
T, RE—ETE 64 FHRRBIMRFDREITLE . S—MNBEESHNH FEK
EStAEZENEGhamBiEt. A8 L E—mEE, L0FFimu BRI
Rz, FIHfimu BRINGRENEIL RS, BEET—M . Imu RN B EAIHLAY
WiRGE, SKXEMNHE, HRERS LS NEER flash k.

WMRE A flash kM, KEELMHS, BABRNUR%K.

FORSENSE FSS—NAV680-SA = Fih

{4+ uint8_t Upgrade_Data[

| mu fEHR

3, Upgrade_Data

7525 JREL CRC K443

—RE R THEE RSN F imub14e-b#CRC1373387121 firmware , CRC
FHEEEOESRENECZITESFN CRC KRGE . ALEXHLETHRE, £ HE
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R R 352
ELAEREIES, AFIET imu iIRBREEIARIHREETIR - LA
Send_CMD_LONG(0x29,0,0,0,0,0,0)&4 /5, 3KEX imu #3RE Hit+EH CRC #XIE
1w,

FORSENSE FSS—NAV680-SA = Fih

MR EMHFE CRC RIEERIR, NMiZMBULERREGSTHIREITERAR.

B XEXERBT
FHE LA FIET cre RIMEEEMG, KZXER®L, FHREI

M cre BB IER S,

Send CMD_LONG (@x

EfrARseeE, WREREA BT IEMRAS IR EFRKI.

1.  Send_CMD _LONG FE#ENIT:
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Q) FORSENSE FSS—NAV680-SA = Fih

G Y ERE
upload data . header2 =8 xAA;
upload data. id=cmd_id;
upload data . length=s f ( UPLOAD DATA) -18 ;
upload data. cmd=cmd;
i=@;i<size;i++)
upload data.param[i] = *(param+i);
upload_data .offset=offset;
upload data .size=size;
len==si ( UPLOAD_DATA) -4 ;
_t check_crc=1;
upload data.check crc=crc_crc32 (check _crc, (uint8_t *)(&upload_data), len);

send{ (uint®_t *)(&upload data),si {UPLOAD_DATA

CRC32 IR AN T
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7. M

FREC -

0 OFrorsensE wxumm

NAV680-SA RS BN S

P EC

NAV680-SA £
E&R

FRE% (BERIR%) BlR% (EEXZ%)

FRE&EE BIR i EL
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8. EHICR

FMesFRA: NAV680-SA Bhr7khfii_Datasheet_ /=& Fff

R A HEA WAS/ER
kA 1.0 2024.01.09 BHREIT
FRAS 1.1 2026.03.18 B RTK e AR P B E L4

E
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