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Features

Tactical grade MEMS Gyroscope

® (0.8%hr Bias instability

® 0.15°/4hr Angle Random Walk

® 0.02°/s temperature drift (-40785 ®©
C. <=1 ° C/minidla)

Tactical MEMS Accelerometer

® 20ug Bias instability

® 0.0 Velocity Random WalkSm/s/hr

® img temperature drift (—40785 ° C,
<=1 ° C/minilg)

Large range refined temperature

compensation

® -40°C to 85°C temperature
compensation

® Fine temperature calibration

I ndependent Rotary Table Cal ibration
® |ndependently calibrate each
module: sensitivity, Bias
instabi lity, nomorthogonal error

High strength condition tolerance

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

® Strong vibration tolerance: 10g
(1072KHz. 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 1KHz

® Support serial port,
® 27 A2 059 Omm. weight B. &g
Product Overview
FS5-IMU16460-D is a & degrees of freedom
(DOF) MEMS inertial sensor module built
by Yuanji Technology. Three—axis
Gyroscope and acceleration information
are provided as standard.
High precision, high resolution, can
capture subtle vibration and tilt. Large
range output makes motion perception
possible under large dynamics. Al l
modules are equipped with ultra—wide
temperature range of fine warming and
i ndependent calibration before delivery,
so that each module can play stably in
various extreme conditions, while
ensuring the performance of all products
is highly consistent.
Application field

o  Lawn Mower

s  Autonomous driving: underwater

robots, engineering vehicles
* Precision measurement: downhole,
tunnel, wvibration, tilt

¢ Stable platform: PTZ, moving through
On the basis of standard performance and
output parameters, Yuanji also provides
customized software and LOGOD
customi zation services for your special
needs, to help you in the product!
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1. Performance parameters

1.1 Key indicators of Gyroscope

Table 1 Key indicators of Gyroscope

Parameters Test Mi i mum Typical Max i mum Units
conditions/Rem  value value value
arks
Measur ing range + 300 “fs
Bias instability ¥ @25 ALLAN 5.0 “hr
axis 1 variance, 10
Bias instability 5.0 “hr
Y-axis 1
Bias instability 0.8 “hr
Z-axis 1
Non—orthogonal 0.05 deg
between axes
Internal low-pass Software 75 Hz
cuteff frequency ad justable
ODR 1000 Hz
Measuring delay 7 ms
The whole -40 7 85 ° ¢, Ky 0.05 “fs
temperature range <=1 ° G/mindlg Z: 0.02
Bias instability
change 2
Random Walk X axis 1 @25 ALLAN 0.7 =/hr
Random Walk Y-axijs variance. 1o 0.7 °/hr
Random walk Z axis 0.15 “f+hr
Calibration Xy 3 Yo
coefficient error Z: 0.8
Scale coefficient 200 ppm

nonl inear

Mote 1: IEEE standard, Allan variance curve given at static 25 ¥ © environment

Mote 10 change in total temperature with zero deviation at 2:1 ® C/min
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1.2 Key indicators of accelerometer

Parameters

Measuring
range

Zero bias
instability X axis
1

Zero bias
instability Y-axis
1
Zero bias
instability £ axis
1

Mon-orthogonal
between axes

Internal
low-pass cutoff
frequency

CCR
Measuring delay

The whole
temperature
range Bias
instability
change 2

Random Walk X
axis 1

Randomwalk Y
axis
Random walk 7
axis

Calibration
coefficient error

Table 2 Key indicators of accelerometer

Test conditions/Remarks  Minimum  Typical  Maximum Units
value value value
Plus or o]
Mminus
B
@25 ALLAM variance, 1@ 20 Mu g
20 Mu g
35 Mu g
0.05 deq
Software adjustable 75 Hz
1000 Hz
T ms
40 ~85 ° Co==1 "7 10 mg
C/min@l e
(@25 Allan Variance, 1 © 0.05 m/sd + hr
0.05 m/s/ + hr
01 m/s/ + hr
05 So
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Calibration 200 ppm
coefficient
nonlinearity

Mote 1: IEEE standard, Allan variance curve given at static 25 ® © environment

Mote 10 change in total temperature with zero deviation at 2:1  Cimin

FIG. 1 ALLAN variance typical curve of gyroscope

Gyroscope -- Allan variance
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FIG. 2 Typical curve of ALLAN variance for accelerometer

Accelerometer -- Allan variance
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2. External structure

Figure 3 Outline structure and size (unit: nm)
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3. Electrical characteristics

3.1 Maximum tolerance value

Table 3 Maximum absolute rating

Parameters Symbols Range Units
Supply voltage VGG 0.3 te 6.5 ¥
Power source GND - -
Input pin voltage Vin -0.3 to 5.8 v

Use temperature Tet =40 to 85 C
Storage Tstg =40 to 85 C
Lemperature

3.2 Working Conditions

Table 4 Working conditions

Parameter Symbols Mi i mum Typical Mz | mum Units
value value value

Voltage for VIN 4.5 5 55 v

Circuit to

Circuit

(VCe)

VIN maximum Vrpp + 4] mY

ripple

Power P 0.2 ]

Consumption

Use Tot =40 85 “°C

temperature

Storage Tstg =40 85 °C

temperature

Mote: When the supply voltage is higher than &V, the internal voltage protection
circuit will cut off the power supply and the device will enter the reset state

until the voltage returns to the operating condition and resume work.
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3.3 10 Threshold characteristics

Table 5 1/0 Thresheld Characteristics

Parameter Symbols Mi i mum Typical Max i mum Units
value value value

Input pin low Vin_low 0 VCG * 0.2 ¥

Input pin high Vin_high Voo * 0.7 VGG + 0.2 V

Output pin low  Vout_low 0 0. 45 v

Output pinhigh Vout_high VGG = 0. 45 VGG v

Mote: VCG=3.3V
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4, Pin definition

Figure 4 Pin schematic

Table & Pin definitions

Pin Serial number Pin name Pin description

1 Wi +5Y power input

2 GMD Power ground

3 TX Receive asynchronous data output
4 R Receive asynchronous data input
5 MC Mot pick up

=] MC Mot pick up
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5 Communication protocol

5.1 Serial communication protocol

Examples of serial port protocols based on OQT. ROS, and STM32:

hitps.//d ata forsense-imu.com/page/download. html

The serial port communication supports two modes: Stream Mode and Command Mode.
The IMU enters the corresponding mode according to the mode value configured

by parameters after the initialization is complete.
Stream mode: Periodical ly output AHRS data at a fixed freguency;

Command mode : Inthis mode, the periodic output is stopped, the user communi cates
with the |MJ by send ing commands, and the sensor data, status. parameters, etc.
can be obtained through the GET command, and the parameters of the IMJ can also
be configured.

5.1.1 Parameters of serial port interface

Table 7 Serial port interface parameters

Transmission rate range 115200bps to 1.5Mbps
Default transfer rate 115200bps
Start bit 1 bit
Data bits 8 bits
Stop bits 1 bit
Parity check There is no
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5.1.2 Packet Format

The packet structure of IMJ output and user input is composed as fol lows:

Table 8 IMJ output and user input data structures

Offsets = Data type MName Description
O uintd Frame Header 1 The IMU output Frame
1 uintd Frame header 2 header: OxAA, 0x35
The user enters Frame
header: Ox55, OxAd
2 uintle ID lowe The low bit of the frame

ID for serial
communication

2 ID high byte The high byte of the
serial port frame D

4 uintle Data length low The lowest byte of the
frame length of the serial
port communication.
Length is the number of
bytes carried by the
payload, that is, n

5 High data length High byte of the frame
length of the serial port
communication. Length
is the number of bytes
carried by the payload,

thatis, n

3] uintd Payload (n bytes) Data load
E+n Uint32 CRC_CEHCK (32-bit data low byte) CRC check
T+n CRC_CEHCK {low byte in 32-bit

data)
g+n CRC_CEHCK (high byte in 32-bit

data)
G+n RC_CEHCE (32-bit data high byte)

Mete 1: Data is transmitted in small-endian format, with low bytes Tirst and high bytes last

Mote 2: The initial value of crcd2 is 1. CRC calculation dees not include all the data of this

frame itself. See the end of the document Tor table lockup calculation
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5.1.3 Data Flow frame — AHRS data

Table @ Serial AHRS data format

Frame Frame D length payload Frame tail
Headers header
Data type  uintd uintd uintle uintle Al uint32
Coding Ol w55 00002 (=002C crcd2

Mote 1: Maximum output update rate is not greater than 200HzE115200bps

Table 10 Serial port A1 load data format

offset Mame Data type Units Description

0 timer uint32 Mu s Time scale

4 pitch float “ Pitch Angle

g roll float “ Roll Angle

12 Yaw float " Heading Angle
16 ax float o] X-axis

acceleration

20 ay float o] Y -axis
acceleration

24 az float o] £-axis
acceleration

28 o float /5 A axis angular
velocity

32 oy float /5 Y -axis angular
velocity

26 0z float /5 £ axis angular
velocity

40 temp float “C MU chip
temperature

Example: Get AHRS data stream:

AA 55 02 00 2C 00 &0 B? 16 05 BF CZ 65 40 14 AE 07 BF 5C OF BZ 43 25 06 81 3D
BC 74 13 3C 60 ES 80 BF EC 51 38 BD 0A DY A3 BB CD CC CC BC DY A3 EE 41 OC BF
B4 80

- -

g ]
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The analysis is as Tollows:

Description

1M

Length

Time scale

Pitch Angle

Roll Angle

Heading
Angle
A-adis
acceleration

Table 11 Serial port A1 gets AHRS data stream

Raw YValue

0200

2000

BDE91605

8FC26540

TAAEDTBF

SCOFB243

25088130

Analytic
value
02

44

85363053

358 °

053 °

356.12 °©

0063 g

Description

Y -axis
acceleration
£-axis
acceleration
X axis
angular
velocity

Y -axis
angular
velocity

£ axis
angular
velocity

imu chip
temperature

cred? Check

Raw Value

BCT4133C

BOESBOBF

EC5138BD

DADTAZEB

CDCCCCBC

DTASEE4L

OCBFB4ED

Analytic
value
0.00%g

1007 g

0045 ° /s

0.005 ° /s

0025 ° /s

2983 °C

2156183308

5.1.4 Gommand Mode GET Output — System status

Table 12 COM system status data format

Frame Frame D length payload Frame tail
Headers Headers
Data type  uint@ uintd uintle uintle =1 uint32
Coding Ol Ox55 Ox00FF 0024 crca?
Mote 1: Depending on the IMJ model. the length of this frame will vary., all

represent the length of 31. need to be confirmed according to the imu model.

Table 13 Serial port 51 load data format

offset Mame Data type Description

- -

= -
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Software_ver uint32 Software version
number
Hardware_ver uint32 Hardware version
number
rev uintle Reserved bytes
sn0 uint32 First SN number
snl uint32 Second SM
sn2 uint3?2 Third SM
Board_version uint32 Baseboard version
number
Rev[1E] Uintd The remaining bytes
are reserved

Mote 1: Reserved bytes wvary based on the imu model. The IMUST4E is 16 bytes.

For example. obtain the IMJ status

Enter data: 55 AA 01 00 18 00 00 00 00 00 0O 0D OO0 00 OO OO0 00 OO OO OO0 OO
00 00 00 00 00 00 00 00 00 00 00 00 00 OO 0D OO0 OO0 0D OO0 00 OO OO0 BD DB 31 34

Response data: AA 55 FF 00 2A 00 1F 3% 03 00 65 6F 01 00 50 83 30 33 35 55
34 50 15 FF 8F 5F FF FF 50 83 FF 1F 29 00 00 00 00 EO 00 07 10 17 08 50 DO 37
10 3B 7A C3 00 02

Based on the response data, the resolution yielded software version number

211231 (1F 39 03 00) and hardware version number 94053(65 6F 01 00).

5.1.5 Command Mode GET output — Read the Parameter

Data type

Coding

Table 14 COM Parameter |nput data format

Frame Frame
header header
uintd uintd
Cx55 Ol

1] length payload Frame
trailer

uintle uintle P1 uint32

00006 0018 crc3?

Table 15 COM Parameter output data Tormat

Frame Frame
header header

1] length payload Frame
end

14 /28
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Data type  uintd uintd uintle uintle P1 uint32
Coding Ol =55 7530 0018 cre3?

Mote 1: When reading Parameter, the IMUwill disable the data stream. After the
setting is complete, the data stream needs to be restarted.

Table 16 Load data format of COM P1

offset MName Data type Description

0 Paraml float Obtained Parameter
(input data can be
ignored)

4 Param?2 float Keep, default to 0

2 Param3 uint32 Set the Parameter
index

12 Param4 uint32 Reserved, the

default value is 0
16 Param5 Int32 Keep, default is 0
20 Paramg Int32 Keep, default is 0

Table 17 Index of Parameter of COM P1 load

Parama3 Paraml Units

3 The COM outputs the baud rate. The following baud rates bps
are supported
115200, 230400, 460800, 921600, 1500000

4 Coordinate system orientation (see Table 24 Coordinate
System Orientation correspondence table)

8 X-axis gyro zero bias calibration results, GYRO_X_OFF "5

g Y -axis gyro zero bias calibration results, GYRO_Y_OFF °fs

10 Z-axis gyro zero bias calibration results, GYRCO_Z_OFF °fs

21 AHRS output frequency, default 100Hz Hz

31 Internal filter configuration, define the same SPI FILTER_CTREL
table

Example: Get AHRS output frequency

Input data: 55 AA 06 00 18 00 00 00 OO0 00 0D OO0 00 OO 00 OO0 00 00 00 00D 00
00 00 00 00 15 00 00 00 00 00 00 OO0 OO0 OO 0D OO0 OO0 0D OO0 00 OO0 00 00 OO 00 0O
00 00 00 00 00 00 00 00 00 00D &6 CB 46 AC

15 /28
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Response data: AA 55 30 75 18 00 00 00 00 48 42 00 00 00 00 00 00 0O 00 15
00 00 00 OO0 OO0 00 00 00 00 00 00 OO0 00 00 OO0 00 00 00 00 00 OO0 OO0 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 OO 0D OO0 OO0 0D OO0 00 OO0 00 00 OO 00 0O
00 00 00 00 00 00 31 2F A2 DA

According to the response data, the analysis results in an output freguency of
S50hz (00 00 48 42).

5.1. 6 Command mode SET command

Table 18 COM Input command fTormats

Frame Frame D length payload Frame tail
header Headers
Data type  uintd uintd uintle uintle R1 uint32
Coding 055 DA CMD 0018 crcd2

Moete 1: For details about the relationship between CMD and R1, see the R1 load Parameter index

table
Table 19 Load data format of COM R1
offset MName Data type Description
o Paraml float et Parameter
4 Param?2 float Keep, default to 0
8 Param3 uint32 Set the Parameter
index
12 Paramd uint32 Reserved, the
default value is 0
16 ParamtS Int32 Keep, default is 0
20 Paramg Int32 Keep, default is 0
Table 20 Index of Parameter of the COM R1 |oad
CMD Paraml  Param3  Description
1 0 0 Trigger to get system status data once
2 0 0 Trigger to obtain AHRS data once
3 <mode O < mode = Set the output mode:

= Mode=1, data stream output AHRS

Mode=100 disables data stream mode and enters
COMMAD mode

16 /28
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5 0 ] Save the current Parameter to FLASH

3] 0 <yalue> Read Parameter, value is the index of the Parameter to
be read, that is, PLindex, see the COM response output
- Parameter read
For example, if you want to read AHRS ocutput frequency
(ODR), set value=21
For example, to read the baud rate of the COM, set the
value to 2
For example, if youw want to read the internal filter, set
value=231
For example, if you want to read the coordinate system
orientation, set value=4

] 0 0 Perform a software restart

14 <yalue= 3 To set the output baud rate of the serial port, the valid
value in bps value is:
115200,230400,460800,921600,1500000
If valueis other values, the default value is 115200bps
After setting the baud rate parameter, you need to
restart it for it to take effect.

Procedure for setting the baud rate without power
supply: Set the baud rate, save the parameter to the
flash, and reset the software

14 <yalue= 21 set the pericdic AHRS data output frequency, common
values in Hz value are; 1,10,50,100,200,500,1000
Recommended correspondence between the output
frequency and the baud rate of the serial port
1000Hz 921600bps
500Hz: 460,800bps
250Hz; 460800bps
200Hz; 460800bps
100Hz: 115,200 BPS

14 <value= 31 Internal filter configuration, defined as SP| accelerometer
and gyro filter configuration, default CxBB, ie. 4THz

14 <value= 4 set the orientation of the IMU coordinate system. The
value ranges from 101 to 124, For details about the
orientation of the IMU coordinate system, see Table 24

Mote 1: Pleasze note that all values in this table are in decimal

Mote 2: The host computer command generator function can be used to generate corresponding command s

te send, see the use of the host computer section of this manual

-

-]
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For example. to enable AHRS output:

Enter 3 in CMD ID and 1 in parameter 1. The generated hexadecimal array can be
filled into the COM assistant or program array and sent to the MU

E LT ]

55 5 03 03,18 00, 00,00, 63,3100 00 50 00, 063100 00 00,00 00,00 00, 03,50 00,00 00 00,00 00, 52 28 B, el

Ela L=

5.1.7 Command Mode Output — User command response

Table 21 Setting parameters COM response data format

Frame  Frame 1] length ACK Param3 Frame
header header trailer
Data type  uintd uintd uintle uintle uintle uintle uint32
Coding Ol O=55 Cx7530 (0004 w7534 Paramete orcd2
rindex

Table 2? Reserved parameters COM response data format

Frame Frame D length ACK result Frame
header header Tail
Data uintd uintd uintle uintle uintle uintle uint32
type
Coding Doy w55 k7530  OxDO04 00005 01 cre3d2
Table 23 Data format of COM user command response
Frame Frame D length command result Frame
Headers Headers Tail
Data type uintd uintd uintle uintle uintle uintle uint32
Coding O, C=55 (0064 Cx0004 Command (=01 crca2
]
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Example: Set the serial output baud rate to 115200

Data input: 55 AA. 0 e, 00,18,00,00 00, E1,
47,00, 00, 00,00, 03. 00,00, 00, 00, 00,00, 00, 00, 00,00, 00.00,.00,00,00.56,2 B, 4 d.
93

Response data: AA 55 3D 75 04 00 34 75 03 00 A7 98 2A 54

Set the periodic AHRS data output frequency to 100hz

Input data: 55 AA OE 00 18 00 00 00 00 C8 42 00 00 00 00 00 00 00 00 15 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 OO 0D OO0 OO0 0D OO0 00 OO0 00 00 OO 00 0O
00 00 00 00 00 00 00 00 00 00 00 00 OA 2B 2C BD

Response data: AA 55 3D 75 04 00 34 75 15 00 70 2D B2 48

Save the current parameter to FLASH

Enter data: 55 AA 05 00 18 00 00 00 00 OO 00 00 OO 00 OO0 00 00 OO0 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 OO0 00 OO 0D OO0 OO0 0D OO0 00 OO 00 00 OO 00 C9
2F E6 32

Response data: AA 55 3D 75 04 00 05 00 01 00 5A CF B1 7C

Set output mode to AHRS data stream

Input data: 55 AA 03 00 18 00 00 00 00 80 3F 00 00 00 00 00 OO0 OO0 00 00 00 OO0
00 00 00 00 00 00 00 00 00 00 00 00 00 OO 0D 00D 00 0D 00 00 OO0 00 00 0O 00 0O
00 00 00 00 00 00 00 52 D8 8E EB

Response data: AA 55 &4 00 04 00 03 00 01 00 E7 BY E3 AD

10 /28
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5. 1.8 DRDY

DRDY pin output serves two purposes:
1. to provide a clock synchronization signal from inside the [MJ;

2. Provide a signal to signal the start of transmitting data frames.

|
IMUPEEREE i
]

:

]

S

DROYS A

| Datai Data 2 Data 3 | Data4
| I
= ' '

When the IMU internal sampling freguency (maximum ODR) is consistent with the

serial port output freguency (current ODR), whenever the imu data sampling
compensation i s completed, the DRDY pinwill be immediately pul led down, at which
time the data frame will be sent from the serial port, and the DRDY pin will
be pulled up again in the next cycle.

|
|
IMUPSERSRFEAM |
|

_

DRDYZ|3

| Data1 Data 2
|
|
EiEHEE -

When the output freguency of the serial port is less than the internal sampling

Data 3 Data 4

frequency of the MU, the DRDY pin will be immediately pulled down according
to the frequency divider value {maximum ODR/ current ODR) whenever the imu data

20728
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samp | ing compensation is comp leted. After the DRDY is pul led down, the data frame
will be sent from the serial port, and the DRDY pinwill be pulled up again in
the next IMJ sampling cycle.

5.1.9 Coordinate system setting function

Set the firmware coordinate systemand display the corresponding Tfirmware design

coordinate system in the upper computer

Figure 5 Original firmware coordinate system

P

ux

uy

uz

According to the above rule, after x and v axes are determined., z axis is

determined. The £ axis is perpendicular to the plane from the X to the Y axis.

There are a total of twenty—Tour orientations for the X/Y/Z triaxial axis. as

shown in the table below:

Table 24 coordinates are oriented towards the corresponding table

Orientation Hhxig Y AXIs Shxis Instructions

(value)

101 +h +Lhy +Uz Default
orientation

102 -l -Lhy +Uz

103 =Ly +x +lz

104 +hy -k +lz

105 -l + by -z
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108 + -Lhy -z
107 +hy +x -Uz
108 Uy ~Ux Uz
109 -z +Lhy +x
110 +lUz -y +k
111 + by +lz +l
112 -Lhy -Uz +
113 +lUz +Llhy ~Lh
114 -z -Lhy -k
115 ~Lhy +lz -k
116 +lhy -z -k
117 -l +lz +ly
118 +x -z +Uhy
119 +lz +Lh +Lhy
120 -z -k +y
121 +x +lz =Ly
122 -k -Uz ~lhy
123 -z +l -y
124 +lz -k =Ly

How to change the coordinate system to 102 orientation:

Enter 14 in CMD ID, 102 in parameter 1, and 4 in parameter 3. The generated
hexadecimal array canbe Tilled into the COM assistant or program array and sent

to the MU
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How to read the coordinate system orientation:
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MEERE TSR
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Enter 06 for CMD ID and 4 for parameter 3. The generated hexadecimal array can

be filled into the COM assistant or program array and sent to the [MU.

L LI uz J BmeCEEES
pusm
[EE2E ] e
-
O B B 20 08 30 08 50 OF: B9 00 Bd 30 08 30 08 B0 08 B9 00 B9 00 02 30 08 ) 08 B
HEd

I a [

l‘?i‘llﬂﬂ
AT SRR MG R BT T M

DR . N S AN S R S T e (SN 8 =7 A
[LEEL et

LRt

Example: Set the coordinate system to face 115

Data input: 55 aa, 0 e, 00 18 00 00 00, eb,
42,00, 00, 00. 00, 04, 00, 00, 00, 00, 00, 00, 00, 00, 00,00.00. 00,00,00.00.46.6 a. 4 e,

s B 1o ]
S -

- o

e rene kA Anmam
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Bé
Response data: AA 55 3D 75 04 00 34 75 04 00 &0 OE &B 1B

Refer to Table 21 to parse the parameter index as 04, and the setting is

successTul
Read the coordinate system:

Input data: 55 AA 06 00 18 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 04 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
69 64 09 E4

Response data: AA 55 30 75 18 00 00 00 00 E6 42 00 00 00 00 00 00 00 OO0 00 04
00 00 00 00 00 00 00 00 00 00 00 OO0 00 OO 0D OO0 OO0 0D OO0 00 OO 00 00 OO 00 0O
00 00 00 00 00 0O 00 Q0 OO0 0O 00 B2 2F 2D 4E

According to Table 15 and Table 16, the parsing results in 115 for parameter
1 {float) and 04 for parameter 3. That is, the coordinate system is 115

orientation.
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5.1.9 Gommon Problems of GOM Connection

1) The RX of the IMU cannot connect to two Master TX

The RX of the COM cannot be connected to two TX at the same time. Therefore,
it the Forsense upper machine needs to be connected, it needs to disconnect the
communication with the COM of the user's host. Otherwise, the upper computer

cell can only receive data and cannot send commands to the [MU.
As shown in the following picture:

Figure & Schematic diagram of COM connection

B e

MU P v
= EeEm
T o i

w P X
SRR

BE: vy T AR R R, RXCFEMRER T
LT T B e R e U i
IV BT T 35— e SR L.

2} The version number cannot be obtained

You are advised to use the COM of the FT232 chip. CH340 and PL2303 data cables
may |lose packets when the baud rate is high (>115200bps)

It is recommended that COM be connected directly, and it is not recommended to
be connected in series. | the interface of R5422 is connected to the computer.
directly use R3422 to USB cable, and do not use R$422 to RSZ3IZ+RS2327 to USE

cable in series.
3) Upper computer software curve display lag

If it is an FT232 data line. use the system administrator to open the Upper
computer software and automatically configure the COM delay

Manual ly configure COM delay in Device Manager.
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6. CRC table lookup method calculation

uint3Zz_t crc32 tab [ ]

= {

0x00000000, 0x77073096, Oxeelebllc, 0x990951ba, 0x076dc419, 0x706af48f,

0xe963a535. 0x9eb475a3, 0x0edb8832, 0x79dcbBad. OxeldSePle. 0x97d2d988.

0x09bb4cZb,
0xf3bP7148,
0x136c7856,
0xfa0f3ds3,
0x3c03e4ddl,
Oxdbbbcdé,
0x26d930ac,
Dxctba?579,
0x2f6f7c87,
0x98d220bc,
0x7807c%a2,
0x91646c97,
Dxb6c0695ed,
0x8bbebBea,
Ox4db26158,
Oxaddicdbd,
0x44042d73,
0xbe0b1010,
Oxdedef?0e.
Oxb7bd3c3b,

Oxead24739,

0x7eb17cbd,
0x84bed 1de,
0xH46badcl,
0x8d0B0dTS,
Dx4b04d447,
Oxacbct940,
0x51de003a,
0xbEbda50f,
0x58684c11,
Oxefd5102Za,
0x0f 001934,
Dxeb635c01,
0x1b01a57b,
Oxfcb9887c,
Ox3ab551ce,
0xd3d&T41h,
0x33031de5,
0xc90c2086,
0x29d9c998,
OxcObabcad,

0x9dd277af,

Oxe7bB2d07,
Oxladad47d,
Oxfdé2f97a.
0x3b6e20cB.
0xd20d85fd.
0x32d86ce3.
0xcBd75180,
0x2802b8%.
Oxcl1é611dab,
0x71b18589.
0x?609a8Be,
Ox6béb5174,
0xB208f4c1.
0x62dd1ddf.
0xa3bc0074,
0x4369e%6a,
Oxaaladcof,
0x576Bb525.
0xb0d09822.
Oxedb88320.

0x04db2615.

0x20bF1d?1,
Ox6Hdddedeb.
OxBabdcPec.
Ox4cé9105e,
Oxa50ab56b.
0x45df5¢75.
Oxbfd0&116,
0x5F 058808,
0xbb662d3d,
0x06b6&b51T,
Oxe10e7818,
Oxlcéecb162,
0xf50fc457,
0x15da2d49.
Oxd4bb30e2.
0x346ed%fc,
0xdd0d7cc?.
0x20685b3,
Oxc7dra8b4d,
0xPabfb3bb,

0x73dc1 683,
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Ox1db71064,
0xf4d4b3a51.
0x14015c4f.
Oxd26041e4,
0x35b5adfa.
Oxdcdbldef.
0x21b4t4b5,
0xcb0cd9b2,
0x76dc4190,
0x7tbfedad.
0x7f6aldbb.
0xB56530d8B.
0x65b0d9ch.
0xBcd37cf3.
Oxdadfasdl,
Oxadb78846,
0x5005713c.
Oxb?66d409,
0x59b33d17.
0x03bbe 20c.

0xe3630b12,

0x6ab020f2,
0xB3d385cT,
0x63066cd?.
0xa2677172.
0x42b2986c,
Oxabd13d59,
0x56b3c423,
Oxb10be924,
0x01db7106.
Oxebbbd433.
0x086d3d2d,
0xf262004e,
0x12b7e950.
Oxfbdd4céd,
0x3ddB95dY7,
0xda&0bBd0,
0x270241aa.
Oxcebled?f,
Ox2eb40dB1.
0x74b1d29a,

0x74643bE4,



CF
0xOdédéade, Ox7abaS5aaB, OxedOecfOb, O0x9309ff9d. O0x0a00ae27. O0x7d079ebl.
DxfO0f9344, O0xB708a3d2. Ox1e01f268. O0x6F06c2fe, Oxf762575d. 0xB0&56Tch,
Dx196c3671, OxtebbDée7. Oxfed41b76.  0xBPd3Zbel, Ox10da7aba, Oxé7dddacc,
Oxf9b9dfT6f. OxBebeeff¥, 0Ox17b7/bed3, 0Ox60b08edS, OxdbdbéadeB, Oxaldl1937e.
0x38BdBcZc4, Ox4fdff252. Oxd1bbé7f1. Oxabbeb767, Ox3TbS06dd. 0x4B8b23é4b,
OxdB0dZbda, OxafOalbde, O0x36034afé, O0x41047a60, Oxdfélefed, OxaBé7dTHE,
Dx316eBeef, O0x466%be7?, Oxcbélb3iBc, OxbebbB31a, O0x256fdZal, 0x526Be23s,
Oxcc0c7795, Oxbb0b4703, O0x220216b%, 0x5505262f. OxcSba3bbe. 0xb2bd0b28.
0x2bb45a92, 0x5cb3bal4, Oxc2d7ffa7, OxbS5d0cf31., 0x2cd99eB8b. Ox5Sbdeaeld.
0x9bb4c2b0, OxechIf226, O0x7H6aadfc, O0x026d930a. 0xFc0906a¥. OxebOedb3f,
Dx72076785, 0x05005713. O0x95bf4aB2. 0OxeZ?bB7al4, Ox7bbi1Zbae. O0x0cbé1b3B,
0x92d28e%b, OxebSddbeld. Ox7cdcefb7. OxObdbdf21, OxB6d3d2d4. Oxfl1d4e242,
Dx68ddb3fB, Ox1fdaBlbe. OxBlbelécd. OxfébP265b, Oxé6Fb077el. O0x1Bb74777,
0xBBOBSaed, OxffOféa7ld, Ox66063bca, 0x11010bSc, OxBF&5Peff, OxfBéZaet?,
O0x616bffd3, Ox166ccf4d, O0xallael78, Oxd70ddZee. 0x4e048354, 0x3903b3c2,
0xa7672661, Oxd06016f7, O0x4969474d, Ox3ebe77db., Oxaedibada, Oxd?dbSadc.
0x40df0bb6, 0x37dB3bf0, OxaPbcae53., OxdebbPecS. O0x47b2cf7f. 0x30b5ffe?.
Oxbdbdf21c, OxcabacZ8a. 0x53b39330, 0x24bd4a3ab, Oxbad03605. Oxcdd70693,
0x54de5729, 0x23d947bf. Oxb3é467aZe. Oxcd614abB, O0x5dHB1b0Z,  0xZaéf2b94,
Oxb40bbe37, Oxc30cBeal. O0x5a05dfib. 0x2d0Zef&d,

1

uint32_ t crc_crc3? (uint32_ t crc, const wint8 t *buf, uint32 t size ) {
for (uint32 t i=0; i<size ; i+ |

crec = cred2 tab [ (cre buf [i 1) & O0xff] {cre >> 8) ;

]
return cro;

!

e T
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7/ Update the record

Versions Dates Status/Comments

Version 1.0 2024.05.16 First Draft



