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Tactical level

single—axis MEMS Gyroscope sensor

FSS—G200 Product manual

Features

Tactical grade Gyroscope
® 5 0°%h Bias instability

® Better than 0.1/°s Bias

Repeatabil ity;
® (0.08/s ultra—low output noise

Withstand high intensity conditions

® Strong impact tolerance: 2000g
{0.5ms, half sine, 3 axis)

® Strong vibration tolerance: 10g
(10"2KHz, 3 axis)

® Full temperature environment stable
operation: —40°C ~ 85°C

® 100% magnetic shielding

Real-time and flexible digital

interface, small size

® Configurable output sampling rate up
to 400Hz

® Support R35232. CAN mainstream
agricultural machine control ler
inter face

®  A5%A5%27 Bom, weight only 50g

Product Overview

FS5-G200 is a single—axis MEMS inertial

sensor module built by FORSENSE
Technology.

With high precision and high resolution.
it cancapture subtle vibration and tilt.
Large range output makes motion
perception possible under |arge dynamics.
All modules are equipped with ultra—wide
temperature range of fine warming and

i ndependent cal ibration before delivery,
so that each module can play stably in
various extreme conditions, while
ensuring the performance of all products
is highly consistent.

The reserved integrated navigation
interface can be compatible with the
current mainstream satellite navigation
solutions.

Application Areas

o Autonomous driving: vehicle,
agricultural machinery. engineering
vehicles, underwater

s Precisionmeasurement: underground,
tunnel, vibration tilt

« Stable platform: PTZ. mobile
communication, UAV
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s Automatic control: large industrial
equipment, automatic control system

On the basis of standard performance and
output parameters, FORSENSE also

provides customized software and LOGO

customization services Tor your special

needs, to help you in the product!
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1. Performance parameters
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1.1 Key indicators of gyroscope

Table 1 Key indicators of gyroscope

Parameters Test conditions/Remarks | Minimum | Typical Maximum | unit
value value value

Measuring range + 500 5
Zero bias @ ALLAM variance, 50 =fhr
instability 1g25°C

Zero bias @ ALLAM variance, 01 5
repeatability 1525°C

Internal low-pass | Software adjustable 10 15 a7 Hz

cutoff frequency

ODR2 1 100 400 Hz

Measuring delay 7.0 ms

Random Walk @ ALLAM variance, 03 =/ hr
1625°C

Mote 1: IEEE standard, Allan variance curve given at statie 25 ° © environment

Mote Z: The maximum cutput update rate is nol greater than 100Hz@115200bps
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2. External structure

Figure 1 Qutline structure and dimensions (unit: mm}
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3. Electrical characteristics

Table 2 Electrical characteristics

Mini Typical Maxi
Parameters Symbols L ypiea s imum Units
value value value
5 | bl
HPpTY vee 45 12 v
voltage
YCO max i mum
. Vrpp 0 40 mV
ripple
p 0. 25
uwerl p "
Consumption
]
= T -40 85 °C
Lemperature
Storage
T =40 85 “C
Lemperature
Table 3 Pin definitions
Parameters Line color remark
Power input red 5V DG input
Electrical ly black
RS232_TX vel low
R5232 level
RS232 RX white
CAN_L brown
CAN BUS
CAN_H green

Hote: GAN communication bauwd rate 15 TMHE, built—in matching resistance 120 Ohms

o
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4. Communication protocol

4.1 GAN communication protocol

Example of CAN host read driver based on STM32:
hitps./fwnnw forsense.cn/download/

DBC file (located in FORSEMNSE official website - Download page - Driver and Sample
code - column)

ANL-AL dbc FE

G b

300 ChMN dic TR
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4 1.1 Communication parameters

Interface form: CAN, standard frame
CAN rate: 250Kbps™1Mbps (configurable)

4. 1.2 Standard frame format

Table 4 GAN Standard Frame Format 101

Standard 1 2 3 4 5 5] 7 8
Frame |D
101 ROLL PITCH
Table 5 GAN Standard Frame Format 102
Standard 1 2 3 4 5 & 7 8
Frame |D
102 YAN Gx

Table & GAN Standard Frame Format 103

Standard 1 2 3 4 5 & 7 8
Frame (D

103 Gy Gz

Table 7 GAN Standard Frame Format 104

Standard 1 Z 3 4 5 6 7 8
Frame |D

104 Ax Ay

Table & GAN Standard Frame Format 105

Standard 1 2 3 4 5 & 7 8
Frame (D

105 Az TEMP INDEX

Mete 1: Attitude Angle, gyro, accelerometer data is expressed as Tleoat, temperature, meter value
data is expressed as intlé

Mote 2: Theunit of TEMP is 100#% * C, the unit of Gyroscope output is °/s, the unit of Accelerometer

cutput 15 g and the wunit of attitude cutput is degree

[ue]
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4.1.3 Configuring the CAN Parameter Instruction

1. Configure the CAN baud rate

Send instructions:

ID=0x619, DATA=0x20 0x21 0x22 0x23 O0xXX 0x00 0x00 0x00

The IMU responds as follows:

I0=0x519, DATA=0xXX OxFF OxFF OxFF OxFF OxFF OxFF OxFF Oxff
Query the CAN baud rate

Send instructions:

ID=0x619, DATA=0x20 0x21 0x22 0x23 Ox0A 0x00 0x00 0x00 Ox00
The IMU responds as fTollows:

ID0=0x519. DATA= OxXX 0xDA OxFF OxFF OxFF OxFF OxFF 0xF
Where:

A¥=01 baud rate is 250Kbps

A¥=02 baud rate is 500Kbps

AX=03 baud rate is 1000Kbps

2. Configure the CAN node ID

Example: Set the node |D to 0X0102

Send instruction:

ID=0x6TA, DATA=0x30 0x31 0x32 0x33 0x01 0x02 0x00 0x00

The IMU responds as fTollows:

ID=0x51A, DATA=0x01 0x02 OxFF 0xFF OxFF OxFF OxFF OxFF Oxff
3 Configure the output freguency

To set the output freguency:

ID=0x61C. DATA=0x10 Ox11 Ox12 0x13 OxXX OxFF OxFF OxFF

The IMU responds as fTollows:

L=

F 14
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ID=0x51C. DATA=0xXX OxFF OxFF O0xFF OxFF OxFF OxFF OxFF Oxff
Query output freguency:

Send command:

ID=0x61C, DATA=0x10 Ox11 0x12 0x13 Ox0A OxFF OxFF OxFF

The IMU responds as follows:

ID=0x51C, DATA=OxXX OxDA OxFF OxFF OxFF OxFF OxFF OxFF Oxff
Among them:

AA=01 The output freguency is THZ

X¥=02 The output freguency is 10HZ

X¥=03 The output fregquency is S0HZ

XX=04 The output freguency is 100HZ

A¥=05 The output frequency is 200HZ

4 Query the version number

Send instructions:

ID=0x618, DATA=0x10 Ox11 Ox12 0x13 0x00 0x00 0x00 0x00 0x00
The IMU responds as fTol lows:

ID0=0x518, DATA=0x00 0xC? 0xBB 0xE? OxFF OxFF OxFF OxFF

The version number is Ox00CYBBE?. which means the firmware version is 13220841
5 Save the parameters

Send instructions:

ID=0x6FF, DATA=0x10 Ox11 0x12 0x13 OxFF OxFF OxFF OxFF

The IMJ responds as follows:

ID=0x5FF, DATA=0xFF OxFF OxFF OxFF OxFF 0xFF OxFF OxFF Oxff

It takes time to save, and the packet is returned only after the saving is

successTul

10714
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5.CRC table lookup calculation

static oconst

0x 00000000,
Oxe?63a535,
0x09bodcZh,
Oxf3b97148,
Ox136c9856,
Oxfalf3dé3,
0x3c03eddl,
Oxdbbbe9ds,
Ox26d930ac,
Oxcfba?s99,
Ox2f 61 7cB7,
0x98d220be,
0x7807c%a2,
0x91 646697,
Ox6c069 Sed,
OxBbbebBea,
Oxddb26158,
Oxaddicdéd,
Ox44042d73,
OxbeOb1010,
OxSedef90e,
Oxb7bd5c3b,
Oxeadsd4 739,
OxOdbdéade,
Ox fOOF9 344,
0x196c3671,
Oxfeb9d fof,
0x38d8c2cd,
Oxd80d2bda,
Ox31bebeef,
Oxeclc? 795,
Ox2bb45a92,
O0xPbbde 2b0,
0x72076785,

0x92d28e%b,
Ox68ddb 378,
0x88085aed,
Ox616bT Fd3,
OxaVo72601,

Ox7eb17chbd,
Ox84bed! de,
Ox646babal,
0xB8d080d 5,
Oxdb04dd47,
Oxachef940,
Ox51de003a,
Oxb8bdas0f,
0x58684c11,
Oxefd5102a,
Ox0f00F934,
Oxet635c01,
Ox1b01a57h,
Oxfcb9887c,
Ox3ab551ce,
Oxd3d6fdfh,
0x33031de5,
Oxc9062086,
0x29d9:998,
Oxclbabcad,
OxPdd277af,
Ox7abadbaal,
Ox8708a3d2,
Oxbebtblbe?,
Ox8ebeef {9,
Oxdfd 252,
Oxaflalbde,
Oxd669be 79,
Oxbb0b4703,
Ox5ch36a04,
Oxect3f226,
0x05005713,

Oxe5dSbeld,
Ox1fda83de,
Oxffféavn,
Ox166ccf45,
Oxd06M&6F7,

wintd2_t ore32 _tab [ ]
Ox 77073096,
0x9eb495a3,

Oxeeleb12c,
Ox0edbBB32,
Oxe7b82d07,
Oxladadd7d,
Oxfd62 97 a,
0x3bée20c8,
Oxd20d857d,
0x32d86cel,
OxcBd75180,
0x2802b8%e,
Oxc1611dab,
0x71b18589,
0x2609aB8e,
Ox6b&b51T4,
0x8208fdc1,
Ox62dd1dd T,
Oxa3bc0074,
0x4369e%6a,
OxaaladesT,
0x5768b525,
Oxb0d09822,
Oxedb88320,
0x04db 2615,
Oxedlecflb,
Ox1e01 268,
Oxfedd1b76,
0x17b7bed3,
Oxd1bb&711,
0x36034af6,
Oxcb&1b38c,
0x220216b9,
Oxc2d7ffa7,
0x756aad%c,
0x95bf4a82,

OxTedoefh?,
0x81be16cd,
Ox66063bca,
Oxallae278,
Ux49694744d,

FSS-G200 Product Sheet

=

0x990951ba,
Ox79dchBad,
0x90bT1d91,
Oxbdddedeb,
(OxBabbcYec,
Oxde 691 05e,
Oxa5d0ab56b,
Oxd5df5a75,
Oxbfd06116,
Ox5f 058808,
Oxb&662d3d,
Ox06b6bS1 1,
Oxel0e9818,
Oxlcbebt162,
Oxf50fcda?,
Ox15da2d49,
Oxddbb30el,
Ox346ed9fc,
Oxdd0d7 ce?,
0x206f85b3,
Oxc7d7a8bd,
0xPabfb3bb,
Ox73dcl 683,
0x9309f f9d,
Ox6906c2fe,
0xB9d32bel,
Ox60b08eds,
Oxabdbch 747,
Oxd1 047 a60,
Oxbcot831a,
0x5505262F,
Oxb5d0cf31,
0x02 6d930a,
Oxe2b87ald,

OxDbdbd 21,
OxfobI265b,
0x11010b5e,
Oxd70dd 2ee,
Ox3ede? Tdb,

11714

0x076dcd1 9,
Oxeldse?1e,
0x1db71 064,
Oxfdddb551,
0x1401 5c4f,
Oxd56041e4,
0x35b5abfa,
Oxdedb0def,
0x21b4f 4b5,
Oxc60cdTb2,
0x76decd190,
0x9fbfedad,
0x7f6aldbb,
0x856530d8,
0x65b0dFes,
0x8cd37ef3,
Oxdadfaddl,
Oxad&678846,
0x5005713¢,
0xb? 664409,
0x59b33d17,
0x03bbe20c,
Oxe3630b12,
0x0a00ael?,
0xf762575d,
0x10da7a5a,
Oxd6dbaded,
0x3Fb506dd,
Oxdf60efel,
0x256fd2al,
Oxc5balbbe,
Ox2cd99e8b,
0x9c0906a9,
0x7bb12bae,

0xBHd3d2d4,
Ox6TB0T Tel,
0xBf 65%eff,
Oxde 048354,
Oxaedlbada,

Ox706af48f,
0x97d2d988,
Ox6ab02012,
0x83d385¢7,
0x63066cd9,
Oxa2677172,
0x42b2986c,
Oxabd13d59,
0x56b3c423,
Oxb10be? 24,
0x01db7106,
OxeBb8d433,
0x0B86d3d 2d,
0xf262004e,
0x12b7e?50,
Oxfbd44c65,
0x3dd895d7,
Oxdab0bad0,
0x270241 aa,
Oxcebl1ed?f,
Ox2eb40d81,
Ox7db1d29a,
0x94643b84,
0x7d079ebl,
0x806567cb,
Ox67dddace,
Oxald1937e,
Ox48b2364b,
OxaB6Td 55,
0x5268e236,
Oxb2bd0b28,
OxSbdeaeld,
Oxeblel3d3f,
Ox0ché1b38,

Oxfldde242,
Ox18b 74777,
Oxf862aeb9,
0x3903b3c2,
OxdfdéSade,
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Oxd0dfObés,  O0x37d83bf0, Oxa%bcaedl3, (xdebbYech, 0xd7bZef7f, Ox30b5ffed
Oxbdbdf21c, Oxcabac28a,  0x53b39330, Ox24bdalad,  Oxbad03605,  Oxcdd 70693,
Ox54ded 729,  O0x23d967bf, Oxb3667aZe, (Oxcddldab8,  0x5d6B1b02,  Ox2abfZb94
Oxb40bbe3?,  Oxc30cBeal, 0Ox5a05dfib,  0x2d02ef8d,

1

wintd32_t cre_ored? (Wint32_t cre, const wintB_t Fbuf, wint32_t size ) |
for (uint32_t i=0; idsize ; i++) |

crc = cre32 tab [ (ere 7 buf [i 1) & Oxffl] °  (ere >> 8)

1

return cre;

}

12 /714
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6. Select accessories

USB to CAN power +CAN harness

13 /14
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/. Update your records

Versions Dates status/Comments

Version 1.0 2023.07.18 Firstissue

Version 1.1 20231214 Add attachment

Version 1.2 2024 617 Delete the serial port section
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